March 3, 2014
Via E-Mail

Sean Sheldrake

U.S. Environmental Protection Agency
1200 Sixth Avenue, Suite 900

M/S ECL-115

Seattle, WA 98101
Sheldrake.sean@epa.gov

Re: Supplemental RI/FS Work at the River Mile 11E Project Area
Portland Harbor Superfund Site (PHSS)
Draft Porewater Sampling and Analysis Plan

Dear Mr. Sheldrake,

In accordance with your letter dated September 26, 2013, the RM11E Group is submitting the attached
draft Porewater Sampling and Analysis Plan (Porewater SAP) to EPA for review and approval. The
Porewater SAP is part of the RM11E Supplemental Remedial Investigation and Feasibility Study required
under the AOC and described in the RM11E Supplemental RI/FS Work Plan.

In your September 26, 2013 letter, you requested that the draft porewater investigation report be
submitted within 120 days of approval of the final Porewater SAP. Along with EPA, the RM11E Group
is eager to implement the SAP, collect the data, and complete the related analysis and report preparation.
However, several technical considerations regarding the optimum timing for sampler deployment in the
river were uncovered as we “dove” into the details of developing a Porewater SAP specific to this site.
As you will note, these considerations have potentially significant impacts on the overall project schedule.

1. The RM11E Group believes that the optimum time for deploying passive samplers is when
maximum differential hydraulic head exists between upland groundwater and the stage of the
Willamette River. This optimal timing will help to ensure the porewater samples are
representative of groundwater/porewater moving through bedded sediments, As shown on Figure
2-6 of the draft Porewater SAP, the Willamette River level is generally at its lowest stage during
the late-summer/early-fall (September through early November) and late winter/early-spring
(February to mid-March). Accordingly, the next window of opportunity to deploy the porewater
samplers, coincident with optimal hydraulic conditions, is late summer/early fall 2014.

2. The RM11E Group believes it is important for the passive samplers to be deployed for a period of
approximately 60 days. As discussed in the draft Porewater SAP, the longer the samplers can be
deployed in the sediments, particularly when dealing with strongly hydrophobic constituents like
PCBs, the more likely the investigation will yield useful porewater measurements that can be
integrated into the Recontamination Assessment and the Implementability Study.


mailto:Sheldrake.sean@epa.gov

Based on these factors, our technical recommendation to EPA is to deploy the samplers in early August,
with planned retrieval in early October. The exact dates will need to be coordinated with operations at the
Glacier NW and Cargill facilities.

Realistically, the RM11E Group will need 90 days after retrieval of the samplers to prepare and deliver
the draft Porewater Characterization Report to EPA. This would put the delivery date for the Porewater
Characterization Report in early January 2015. In order to appropriately consider the findings of the
porewater sampling program in the Recontamination Assessment and the Implementability Study, those
draft reports would be submitted 60 days after submission of the Porewater Characterization Report.

We understand that this approach lengthens the anticipated schedule for the project deliverables.
However, we believe that the technical merits of: (a) deploying the samplers in late summer/early fall; (b)
allowing for a 60 day deployment period, and; (c) allowing for full integration of the porewater study
results into the Recontamination Assessment and the Implementability Study justify the extension. This
approach is proposed in Section 7.0 of the draft SAP. Please note that that the schedule delivery of the
Draft Field Sampling and Data report is unchanged — we still anticipate submitting that report by July 3,
2014.

We look forward to discussing the draft SAP with you and responding to your questions.

Sincerely yours,

A} [
Jacqueline Thiell Wetzsteon
RMI11E Project Coordinator

ec: River Mile 11E Respondents
AOC Notice Recipients (Paragraph 97.c through m)
Paul Fuglevand
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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) and is targeted 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 document 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 called out 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 specific purpose
of supporting sediment cap isolation modeling, which will inform remedy selection and cap
design. These evaluations will be used for both the Recontamination Assessment and the
Implementability Study, as described in the Work Plan.
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River Mile 11 East - Portland, Oregon March 2014



1.2 Summary of Existing Sediment Data

Extensive bedded sediment, suspended sediment, and bank soil data have been collected in the
RM11E 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 LWG'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
any of those 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.
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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:
1. Selection of analytical tools (models) that will be used to meet project objectives.
2. Identification of data needs to meet the model input requirements.
3. Identification of sampling methods to satisfy data needs.

4. 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 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
were evaluated for RM11E included Enhanced Monitored Natural Recovery (EMNR),
engineered cap, in situ treatment, and removal'. 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.

1 Removal as an alternative will be evaluated both as dredging to a clean z-layer, and dredging to a
specified depth coupled with either a sand cover, or the addition of an amendment at the bottom of the
dredge cut.

Draft Porewater Sampling and Analysis Plan Page 3
River Mile 11 East - Portland, Oregon March 2014



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.

1. Two-Carbon Partitioning Model for Determining Dissolved PCBs Interstitial Water
Concentrations. An equilibrium partitioning model (EqP) was used in 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

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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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. Sediment PCB congener data, collected as part of
this SAP, will also be used to evaluate correlations between congeners and Aroclors measured
at RM11E. Likewise, data on the proportion of black 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 is being addressed under the Upland
Groundwater and Bank Soil SAP (Appendix B to the Work Plan). Data not currently available
include the PCB partitioning data and PCB porewater concentrations, both of which will be
addressed through this porewater study, and the rate of flux. Flux rate(s) data will be estimated
using hydraulic gradient information developed through the groundwater study.

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

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

¢ 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, are included in Table 2-2. These estimated values
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.

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

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 passive sampling device is pushed into the
sediment. In nature, organic carbon is the dominant sorption phase of hydrophobic organic
compounds such as PCBs in nature (EPA, 2012). While there are many mass transfer processes

Draft Porewater Sampling and Analysis Plan Page 5
River Mile 11 East - Portland, Oregon March 2014



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):

¢ 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 Auvailability of paired Surface-Subsurface Previous Sampling Locations

e Surface and subsurface concentrations of PCBs and TOC

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
River Mile 11E 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

Draft Porewater Sampling and Analysis Plan Page 6
River Mile 11 East - Portland, Oregon March 2014



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). 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. To generate a wide
range of measured porewater data for calibrating the partitioning and cap models, existing
sediment data were used in Section 2.3.2 to select porewater sampling stations located across a
range of PCB sediment concentrations, TOC concentrations, and estimated porewater
concentrations?.

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 2-2 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-PW-005 and RM11E-PW002, RM11E-PW001. Sampling stations are
presented in Table 2-2 and described below.

3 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). 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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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 UG02 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 concentration (Cpw-s) are the highest estimated within the RM11E
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 of possible in situ treatment or capping in the Draft FS Report. PCB concentrations in the
upper 1.5 meters are relatively low (178 to 340 ng/kg), and higher at 1.5 to 2.0 meters below
mudline (bml) (6,200 pg/kg). TOC averages approximately 2 percent through the sediment
column, and in the surface intervals the calculated C,w (18.3 - 36.1 nanograms/liter [ng/L]) is
near the PRG for ecological receptors (RAO7 - Table 2-3) of 14 ng/L. In the 1.5- to 2.0-meter
interval, the C,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 capping or in situ treatment in the Draft FS Report. PCB
concentration levels are relatively high in the surface sediment (1,400 ng/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 Cpy 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-PWO004 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 below bml. TOC and estimated Cpw are low (0.46 percent and 57.2 ng/L) at the surface
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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). C,w is estimated at 49 pg/kg in the surface, but cannot be
estimated for the lower intervals. This station provides an intermediate total PCB value (less
than 500 ng/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.

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, as described in the
Draft FS Report, is a potential site for capping or in situ treatment. 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 C,w 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, which will be located at the previous upstream surface sediment sampling location
RM11E-C043, will be sampled to provide an upriver measure of dissolved porewater PCBs in a
relatively uncontaminated (non-detected at 1.7 ng/kg) area, and also as a measure of the
upriver concentrations of dissolved PCBs in the overlying water (Figure 2-1).

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 2-3
shows the PCB RAOs and PRGs applicable to this porewater study. To the extent practical, bulk
sediment analytical reporting limits should be below the lowest sediment PRG of 4 png/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.

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



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).

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;:

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.

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

Assist with sampling efforts.
Assist with safety operations.

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.

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).

Draft Porewater Sampling and Analysis Plan Page 11
River Mile 11 East - Portland, Oregon March 2014



3.1.5 Data Validation and Management Support

The data validation and data management subcontractors and are listed below by work type:

¢ 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 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. Mingta 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.

e 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.
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3.2 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.*

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 15 cm strips of PRC-labelled PE. 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 is left to
interrogate the sediment and overlying water for approximately 60 days. At the time of
retrieval, the divers will remove the sampler and immediately collect a 40- x 10-cm-diameter
core from the location where the sampler was retrieved. 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
triplicate 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.

Methods for laboratory analyses are discussed in Section 5. The remainder of this section covers
field activities.

4 http:/ /www.epa.gov /regionl10/pdf/diveteam/duwamish_passive sampling 2013.pdf
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4.2 Sample Location and Sample Designations

Sampling locations are presented in Table 2-2 and Figure 2-1. 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-
PWWO005b 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. 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. 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 will
occur, if practicable, during the under-dock sediment sampling event anticipated to occur
between March and May of 2014. There is some concern that the gravel, sand, and
anthropogenic materials found during the 2009 grab sampling and coring either may prevent
effective sampler insertion or, alternatively, may damage the PE during placement and
retrieval. A passive sampling device, rigged with PE sheeting and stopped at 30 cm, will be
given to the divers to place into the sediments at the prescribed locations. They will be asked to
push in the sampler to 30 cm, and then retrieve the sampler. Diver observations on the ease of
placement and retrieval, barriers to placement, and the durability of the PE after retrieval will
be recorded on the field log. If the sampler cannot be placed into the sediments, the diver will
move no more than 10 meters from the original location and reattempt insertion of the samples.
The four locations nearest shore (PW002, PW003, PW005, and PW006 in Figure 2-1) will be
evaluated first, and the two offshore stations (P004 and P007) will be assessed as time permits.
The results of the survey and recommendations for modifying the porewater sampling
approach, if necessary, will be reported to EPA.
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4.5 Field Deployment and Retrieval Methods

Field deployment methods generally will follow the SOPS developed by MIT for passive
sampler deployment (Gschwend et al., 2012b). Those procedures are incorporated into the
Diver-Placement and Retrieval of Passive Samplers and Co-located Sediment Samples SOP
(Passive Sampling SOP). Health and safety procedures for diving onsite are being developed by
BMC and will be strictly followed during field deployment.

The passive samplers will be shipped to the site wrapped in aluminum foil and in an ice-filled
cooler (see Section 5). Each passive sampler will be taken out of the ice-filled cooler 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. It is anticipated
that the tag line will need to be anchored using a shore anchor, or similarly constructed anchor,
driven into the sediment. It is possible that an alternative anchoring method may need to be
devised because of vessel traffic and high river velocities of the Willamette River in the vicinity
of the active docks within RM11E Project Area. The decision regarding anchors and lengths of
tag lines will be made after the initial reconnaissance survey.

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 sampler. 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 follow up 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 into
the sediment 30 cm, and secure the tag line with the selected anchor. The passive sampler will

have built-in stops so that the sampler cannot penetrate deeper than 30 cm. 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.
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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).
Before pulling out the 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). Immediately after pulling out the
passive sampler, the diver will collect a 40-cm-long, 10-cm-diameter sediment core sample
following the methods described in the Passive Sampling SOP. The diver will communicate to
the on-board field staff the approximate length of core drive, which will be recorded in the field
notebook. A cap will be placed over the bottom of the core tube immediately after removal from
the sediment.

Both the passive sampler and the collected sediment sample then will be returned to the
research vessel. 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 core lids will 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 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, WA 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 and 30 cm long.5 To immediately analyze the
samples, the cut PE will be placed into labeled jars. Samples to be archived will be re-wrapped

5 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. While this will result in the shortening of the section exposed to the water, the
width of the piece to be analyzed will be adjusted to ensure 100 cm? (20 x 5 cm) of PE for extraction.
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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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
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, WA 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
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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).
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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.

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

o0 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 are being developed at ALS with assistance
from MIT. The analytical methods at ALS generally will follow the procedures in the following
MIT-developed SOPs for passive sampling:

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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Chemical analyses run on the PE sheets include the following:

e PRC Loading Validation: During the preparation of the passive sampling device for
field deployment and before field deployment, a piece of the PRC-loaded PE will be
extracted for each sample location and analyzed at ALS in Kelso, Washington, 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.
Attachment 4 to this SAP is the ALS SOP for conducting low-level PCB congener
analyses by EPA Method 1668c. Samples will be cut into three longitudinal 5- x 30-cm
strips 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/mass spectrometry (Gschwend et al., 2012c).

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
IIIA. 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.

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:

e 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.
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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 #5 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.

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).
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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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e 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
will occur, if practicable, to confirm sample locations and field methodology. This activity will
take place concurrently with the under-dock sediment sampling, which will occur at a time that
is compatible with ship activities at the Cargill and Glacier NW docks. Findings will be reported
to EPA within 30 days of completion of the field reconnaissance with recommendations to
modify the Porewater SAP where appropriate.

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
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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/m>)

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
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Table 2-1. Two-Carbon EqP and Cap Model Parameters 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

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



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

Porewater Sampling and Analysis Plan

River Mile 11 East
March 2014

Proposed | Previous o eilaus Seimals || S Besih | S Beai Total PCB Sum PCB | Comprehensive e Engineered Subsurface Total
Porewater Sample Sample Coordinates’ P P P Aroclors |TOC (%)| Aroclor C,, Benthic Risk 9 Removal | PCB Concentration
. . Code (cm) (cm) Treatment Cap
Location ID | Locations (ng/kg) (ng/L) 2 Area >1,000 pg/kg
UG02 689302.7 | 7643999.7 LW3-UG02 0 23 5900 0.36 3417.1
3 G079 689302.8 | 7644009.5 RM11E-G079 0 23 2200 0.491 936.1
PW001 UC02 | 689306.3 | 7644001.0 LW3-UC02-B 30 90 22 |UT| 011 | not calculated ves No No ves No
uco2 689306.3 | 7644001.0 LW3-UC02-C 90 216 2 uT 0.16 not calculated
G022 689344.3 | 7644176.0 RM11E-G022 0 21 178 JT 2.03 18.3
689335.3 | 7644172.4 RM11E-C019-B 31 91 210 T 1.92 22.7
PWO002 Co19 689335.3 | 7644172.4 RM11E-C019-C 91 152 340 T 1.96 36.1 Yes Yes Yes No Yes
689335.3 | 7644172.4 RM11E-C019-D 152 213 6200 T 2.1 868.2
689335.3 | 7644172.4 RM11E-C019-E 213 301 70 T 2.65 5.5
G026 689248.6 | 7644329.2 RM11E-G026 0 17 1400 | JT 1.35 216.7
PWO003 C022 689257.6 | 7644334.4 RM11E-C022-B 31 91 370 JT 1.67 46.7 Yes Yes Yes No Yes
689257.6 | 7644334.4 RM11E-C022-C 91 140 1500 T 1.91 164.1
G027 689168.3 | 7644261.4 RM11E-G027 0 22 133 JT 0.4 57.2
689165.2 | 7644265.5 RM11E-C023-B 31 91 3300 T 0.86 801.7
PWO004 c023 689165.2 | 7644265.5 RM11E-C023-C 91 152 1200 T 1.17 214.3 Yes No No Yes Yes
689165.2 | 7644265.5 RM11E-C023-D 152 213 1790 | JT 1.62 229.5
689165.2 | 7644265.5 RM11E-C023-E 213 301 650 T 1.29 104.9
G028 689072.9 | 7644163.4 RM11E-G028 0 28 373 JT 1.4 49.05
PW005 C024 689065.9 | 7644169.5 RM11E-C024-B 31 91 1.0 uT 0.06 not calculated No No No Yes No
C024 689065.9 | 7644169.5 RM11E-C024-C 91 152 4.4 T 0.04 not calculated
C024 689065.9 | 7644169.5 RM11E-C024-D 152 213 1 uT 0.06 not calculated
G033 689004.6 | 7644579.4 RM11E-G033 0 25 2000 | JT 0.46 908.4
C029 689005.4 | 7644581.8 RM11E-C029-B 31 91 1.3 uT 0.84 1.0
C029 689005.4 | 7644581.8 RM11E-C029-C 91 152 1.3 uT 0.45 not calculated
PWO006 C029 689005.4 | 7644581.8 RM11E-C029-D 152 213 1.3 uT 0.89 not calculated Yes Yes Yes No No
C029 689005.4 | 7644581.8 RM11E-C029-E 213 305 1.3 uT 1 not calculated
C029 689005.4 | 7644581.8 RM11E-C029-F 305 396 1.3 uT 0.45 not calculated
C029 689005.4 | 7644581.8 RM11E-C029-G 396 436 1.3 uT 0.26 not calculated
PWO0O0O7 C043 687388.4 | 7645488.7 RM11E-C043-A 0 30 1.7 uT 6.23 not calculated
(Reference) | C043 | 687388.4 | 7645488.7] RMILE-C043-B] 31 95 1 |UT| 083 | 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. EPA Guidance for calculating EqP porewater concentrations (Cp,,) requires a detectable PCB and > 0.2% TOC. Where either of those conditions existed, the C,, was not calculated
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

TOC = Total Organic Carbon

ug/kg = micrograms per kilogram

ng/L = nanogram/Liter

J = The associated numerical value is an estimated quantity.

Page 1 of 1

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

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).
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Porewater Sampling and Analysis Plan
River Mile 11 East
March 2014

Table 2-3. Portland Harbor Superfund Site Preliminary
Remediation Goals (EPA Recalculation November 2013)

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
identified ARARs.

400

RAO 2 — Human Health Biota Ingestion: Reduce to acceptable levels human
health risks from indirect exposures to COCs through ingestion of fish and
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:

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

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



Porewater Sampling and Analysis Plan
River Mile 11 East
March 2014

Table 3-1. Project Contact Information

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 Project Manager E-Mail Address Phone Number
ALS. Life Sciences Division/ Jeff Christian Jeff.Christian@alsglobal.com 360-501-3316
Environmental

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



Porewater Sampling and Analysis Plan

River Mile 11 East

March 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

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

March 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-PWP0O01
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-PWP002
RM11E-PW003 | G026/C022 689248.6 7644329.2 45.536604 -122.677047 |PE Surface Water | RM11E-PWW002
Sediment RM11E-PWG002
PE Porewater RM11E-PWP002
RM11E-PW004 | G027/C023 689168.3 7644261.4 45.,536379 -122.677303 |PE Surface Water | RM11E-PWW002
Sediment RM11E-PWG002
PE Porewater RM11E-PWP002
RM11E-PWO005 | G028/C024 689072.9 7644163.4 45.53611 -122.677675 |PE Surface Water | RM11E-PWW002
Sediment RM11E-PWG002
PE Porewater RM11E-PWP002
RM11E-PWO006 | G033/C029 689004.6 7644579.4 45,535954 -122.676045 |PE Surface Water | RM11E-PWWQ002
Sediment RM11E-PWG002
PE Porewater RM11E-PWP002
RM11E-PWO007 C043 687388.4 7645488.7 45.53159 -122.672328 |PE Surface Water | RM11E-PWWO002
Sediment RM11E-PWG002
PE Porewater RM11E-PWP502
RM11E-PW504 ¢ | G027/C023 689168.3 7644261.4 45.,536379 -122.677303 |PE Surface Water | RM11E-PWW502
Sediment RM11E-PWG502

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 Labeling

Porewater Sampling and Analysis Plan

. Original Portion of Sampler for Analysis 1 .
Location ID Grab/Core Pair Sample Method e S Analyses Laboratory Labeling
N 0-10cm Ih watefr PCB Congeners by EPA 1668C RM11E-PWWO001
4 T Q 0-30 cm in sediment RM11E-PWP001
8 © 8 PE Sampler 0-10 cm in water RM11E-PWWO0O01
g SN _ - Archive 2 PE subsamples ALS
a 8 8 0-30cm in sediment RM11E-PWP001
- Bulk Sediment Core Sample 0-30 cm in sediment PCB Aroclors, Black Carbon, Conventionals 2 RM11E-PWG001
0-10 [ t RM11E-PWWO002
o cm n wazer PCB Congeners by EPA 1668C
— 0-30 cm in sediment RM11E-PWP002
S 8 PE Sampler 0-10 cm in water RM11E-PWWO002
g S - - Archive 2 PE subsamples ALS
a Y 0-30 cm in sediment RM11E-PWP002
)
Bulk Sediment Core Sample 0-30 cm in sediment PCB Aroclors, Black Carbon, Conventionals RM11E-PWG002
0-10 [ t RM11E-PWWO0O0
cm n wazer PCB Congeners by EPA 1668C ALS
0-30 cm in sediment RM11E-PWP003
0-10 cm in water RM11E-PWWO003b
PCB Congeners by HRGC/LRM -SIM MIT
N PE Sampler 0-30 cm in sediment J Y RM11E-PWP003b
o ) 0-10 [ t RM11E-PWWO003
8 8 e in warer Archive 1 PE subsample ALS
= 9 0-30 cm in sediment RM11E-PWP003
o
8 PCB Aroclors, Black Carbon, Conventionals ALS RM11E-PWGO003
Bulk Sediment Core Sample 0-30 cm in sediment Black Carbon CTO-375; Total Organic Carbon: MIT RML1E-PWG003b
PCB Congeners by HRGC/LRM -SIM
0-10 [ t RM11E-PWWO004
cm n waer PCB Congeners by EPA 1668C ALS
0-30 cm in sediment RM11E-PWP004
0-10 [ t RM11E-PWWO004b
. PE Sampler cm 1n warer PCB Congeners by HRGC/LRM -SIM (MIT) MIT
< N 0-30 cm in sediment RM11E-PWP004b
o O .
= 0-10 t . : RM11E-PWW504
g N cm !n wa ?r Field Replicate (PW504)
o o 0-30 cm in sediment ALS RM11E-PWP504
O
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-PWG004b
o W 0-10 cm in water RM11E-PWW504
S S a '<T: PE Sampler PCB Congeners by EPA 1668C
2 2g¢ 0-30 cm in sediment ALS RML11E-PWP504
a NIoa
G W
4

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 Labeling

Porewater Sampling and Analysis Plan

Location ID Gra(k?/anol:]ealPair Sample Method Portion OISSc:?nmv?/Iiz:t:z; AL Analyses * Laboratory Labeling
0-10 [ t RM11E-PWWO005
< cm ?n wa gr PCB Congeners by EPA 1668C
" N PE Sampler 0-30 cm in sediment RM11E-PWPO005
8 O 0-10 cm in wat : RM11E-PWWO005
g ) cn In warer Archive 2 PE subsamples ALS
a N 0-30 cm in sediment RM11E-PWP005
O
Bulk Sediment Core Sample 0-30 cm in sediment PCB Aroclors, Black Carbon, Conventionals RM11E-PWGO005
0-10cmi t RM11E-PWWO006
o cm In werer PCB Congeners by EPA 1668C
© N PE Sampler 0-30 cm in sediment RM11E-PWP006
S &) 0-10cm i t ) RM11E-PWWO006
g & cm 1 Warer Archive 2 PE subsamples ALS
a ey 0-30cm in sediment RM11E-PWP006
)
Bulk Sediment Core Sample 0-30 cm in sediment PCB Aroclors, Black Carbon, Conventionals RM11E-PWGO006
0-10cmi t RM11E-PWWO007
om Ih we gr PCB Congeners by EPA 1668C
~ PE Sampler 0-30 cm in sediment RM11E-PWP007
8 C043 0-10 cm in water Archive 2 PE subsamples ALS RM11E-PWWO007
E (reference) 0-30 cm in sediment RM11E-PWPO007
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

PCB = Polychlorinated biphenyl

PE = Polyethylene

Page 2 of 2
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Porewater Sampling and Analysis Plan
River Mile 11 East
March 2014
Table 4-4. Container and Preservation Requirements, Holding

Times for Samples

Container
Minimum Description @ Preservation Holding
Parameter N . .
Sample Size Volume Requirements Time
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 4C+2°C 14 days
-20°C + 2°C 6 months
- o + o
Total Black Carbon 309 8-0z glass or 240 acx2C 14 days
HDPE -20°C + 2°C 6 months
. 4°C + 2° 14
Total Solids 309 c ¢ days
-20°C + 2°C 6 months
Sediment Chemistry
Total Polychlorinated
) 4°C + 2°C 14 days
Biphenyls (PCBs) as 100 g 8-0z glass | 480 y
Aroclors
-20°C + 2°C 1 year
Low-Level PCBs (209 8-0z amber 4°C £ 2°C 14 days
100 g 240
congeners) glass -20°C + 2°C 1 year
Passive Sampler Testing
Performance Reference
Compounds 100mg 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
- y ssomL [One (D &oz) g, ays
Archive glass -20°C £ 2°C 6 months
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 polyethylene
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.

GSI Water Solutions, Inc. and
Science and Engineering for
the Environment, LLC.
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Porewater Sampling and Analysis Plan
River Mile 11 East
March 2014

Table 5-1. Range of Properties of 3C-labelled PCB Congeners
Used as Performance Reference Compounds and Recovery
Standards

Labelled Congener leljg:r;s Cﬁ:gir::r log Kow | log Ko log Kpe.w

Performance Reference Compounds

13¢,,-2,4'-DiCB 2 8 5.10 4.72 4.81
183¢,,-2,4,4-TriCB 3 28 5.67 5.05 5.38
18C,,-2,2" 4,4'-TetraCB 4 47 5.85 5.23 5.62
13¢,,-2,3,4' 5-TetraCB 4 70 6.2 5.40 5.91
13¢,,-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
183¢,,-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 5.20 555
183¢,,-2,2'4,5,5-PentaCB 5 101 6.38 564 6.18
13¢,,-2,2',3,4,4' 5-HexaCB 6 138 6.86 6.19 6.82
13¢,,-2,23,3',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
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Table 5-2. Data Quality Goals for PCB Congeners in Polyethylene

Porewater Sampling and Analysis Plan
River Mile 11 East

March 2014

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
(ng/g PE) M| (ngi) ’ ’ 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 4.770 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 - - - --
GSI Water Solutions, Inc. and
Science and Engineering for
Page 1 of 9

the Environment, LLC.



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

Porewater Sampling and Analysis Plan
River Mile 11 East

March 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

e 22 - (ngiL) ’ ’ 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

March 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

e 22 - (ngiL) ’ ’ 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

March 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

e 22 - (ngiL) ’ ’ 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

March 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

e 22 - (ngiL) ’ ’ 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

March 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

e 22 - (ngiL) ’ ’ 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

March 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

e 22 - (ngiL) ’ ’ 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 74472-45-0] 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 -- -- -- --
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Table 5-2. Data Quality Goals for PCB Congeners in Polyethylene

Porewater Sampling and Analysis Plan
River Mile 11 East

March 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

e 22 - (ngiL) ’ ’ 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

March 2014

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

(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 74472-53-0] 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 -
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Porewater Sampling and Analysis Plan
River Mile 11 East

March 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
River Mile 11 East

Table 5-4. Parameters Used to Evaluate Data Quality

March 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

GSI Water Solutions, Inc. and
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Table 5-5. Laboratory Method Detections, Method Reporting
Limits for Sediment Analyses

Porewater Sampling and Analysis Plan
River Mile 11 East

March 2014

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

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

River Mile 11 East

March 2014
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 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 -- -- -- --
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Porewater Sampling and Analysis Plan

River Mile 11 East

March 2014
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 29 15862-07-4 8 20 -- -- -- --
PCB 30 35693-92-6 20 50 -- -- -- --
PCB 31 16606-02-3 15 50 -- -- -- --
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 -- -- -- --
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Porewater Sampling and Analysis Plan

River Mile 11 East

March 2014
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 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 -- -- -- --
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 -- -- -- --
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Porewater Sampling and Analysis Plan

River Mile 11 East

March 2014
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 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 -- -- -- --
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 -- -- -- --
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Porewater Sampling and Analysis Plan
River Mile 11 East

March 2014
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 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 -- -- -- --
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 -- -- -- --
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Porewater Sampling and Analysis Plan

River Mile 11 East

March 2014
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 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 --
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 T74472-42-7 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 -- -- -- --
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Porewater Sampling and Analysis Plan

River Mile 11 East

March 2014
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 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 T4472-47-2 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 -- -- -- --
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 -- -- -- --
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Porewater Sampling and Analysis Plan
River Mile 11 East

March 2014
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 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
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
GSI Water Solutions, Inc. and
Science and Engineering for
Page 8 and 9 the Environment, LLC.



Porewater Sampling and Analysis Plan

River Mile 11 East

March 2014
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 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

Page 9 and 9
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Porewater Sampling and Analysis Plan
River Mile 11 East
March 2014

Table 7-1. Schedule for Project Deliverables

Activity Work Product Schedule
Draft Porewater SAP March 4, 2014
Due to EPA Team:

Porewater Sampling and Analysis

Plan Final Porewater SAP 30 days after receipt of EPA Team comments on the draft
Draft HASP June 22, 2014 - 6 weeks slr;iz;crinc;?xpected passive sampler
Porewater SAP HASP o ase Due to 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:
o . Assessment Report 60 days after submission of the Draft Porewater Report to EPA
Recontamination Evaluation - ——
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 occur after the Willamette River falls below an elevation of 10 ft NAVD88. Passive sampler retrieval will occur approximately 60 days after placement.
The target passive sampler placement date is targeted for August 2014 but the actual installation and retrieval schedule is contingent upon vessel traffic considerations at the Glacier
NW and Cargill Docks.

GSI Water Solutions, Inc. and
Science and Engineering for

Page 1 of 1 the Environment, LLC.
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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

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

Inadvertent Discovery Plan
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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.
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SOP Code: SEE-PS Deployment
Revision 0
Version Date: 3/3/2014

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 15 x 50 cm polyethylene (PE) strips mounted into
aluminum sampling frames. A general schematic of a passive sampling device 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 is left to interrogate the sediment and overlying water for
approximately 60 days. At the time of retrieval, the divers will remove the sampler and
immediately collect a 40 cm x 10 cm diameter core from the exact location of where the
sampler was retrieved. The porewater sampler, 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.

3. PRE-DIVE BRIEFING

3-1 Review the Ballard Marine Construction (BMC) Dive, and Health and Safety Plans (HSP)
with the dive team.

3-2 Review this RM11E passive sampling SOP with the dive team.
3-3 Inspect the sampling equipment to ensure it will function properly.
3-4  Verify that the diver has the required gear.

3-5 Verify that the underwater video equipment and communication equipment is operating.

Page 1 of 10
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Revision 0
Version Date: 3/03/2014

3-6 Verify that the dGPS is operating correctly, and reporting at least three satellite signals.

3-7 Review the method to establish the sample location (below) and water depth on the river
bed below the dock (such as measurement from pilings).

RM11 East Project Figure-1 General Schematic
of a Passive Sampler
Portland, OR (Gschwend et al, 2012a

Page 2 of 10



4.

4-2

4-3

4-4

4-5

4-6

4-7

SOP Code: SEE-PS Deployment
Revision 0
Version Date: 3/03/2014

NAVIGATION

All sample locations will be established using a differential global positioning system
(dGPS). 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.

Target sampling stations are identified in Table 2-1 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 sediment core drive 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 Sediment Core Drive 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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5-8

SOP Code: SEE-PS Deployment
Revision 0
Version Date: 3/03/2014

RECONNAISSANCE SURVEY PROCEDURES

The scope and objective for the reconnaissance survey is presented in Section 4.4 of the
Porewater SAP.

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

A porewater sampling device fitted with blank polyethylene (PE) sheeting will be either
handed to the diver at the surface, or attached to a line and lowered down 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 insert the sampler into the sediment, parallel
to the flow of the river, up to the fixed stop legs on the sampler, which are preset to allow
30 cm of PE exposure to surface sediment. Pushing the sampler should be at a slow, steady
rate; the process of insertion should take 1 — 2 minutes. 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 and onto the core drive log (Attachment 1)

Should refusal be encountered prior to full sampler insertion, the sampler will gently
withdraw the sampler and inspect the PE for any rips or tears. If arip 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 sediment core drive log.

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.

With a successful insertion, the diver will allow approximately 1 minute prior to
withdrawing the sampling device 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 proceed to the
surface with the sampling device.

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.
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5-10 The reconnaissance team can then weigh anchor, and proceed to the next location and
repeat steps 5-1 through 5-7. 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 wear clean nitrile
gloves at all times. Care should be taken to minimize 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 A porewater sampling device fitted with PRC-impregnated PE will be either handed to the
diver at the surface, or attached to a line and lowered down after confirmation of the
sampling location. 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.

6-6 At the confirmed target location, the diver will insert the sampler parallel with the river
flow into the sediment up to the fixed stop legs on the sampler, which are preset for 30 cm
of PE exposure in sediment. Pushing the sample should be at a slow, steady rate; the
process of insertion should take 1 — 2 minutes. The diver may gently rock the sample
device if/when resistance is encountered. During the insertion, the diver will communicate
with the boat as to the degree of ease/difficulty associated with the push, and whether
refusal is encountered prior to completion. A successful placement is the complete
insertion of the passive sampling device to the stops on the frame (i.e., 30 cm of
polyethylene exposure). This information will be recorded by the FD in the field notebook
and on the sediment core drive log (Attachment #1).

6-7 Should refusal be encountered prior to full sampler insertion, the sampler will gently
withdraw the sampler and inspect the PE for any rips or tears. If arip 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 sediment core drive log.
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6-8 The diver, in communication with the FD, will visually reconnoiter 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 6-3 and 6-4 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.

6-9 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 Section 4-8 of this SOP.

6-10 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 sediment core drive log.
Individual frames from the diver helmet cam of each location will become part of the
Porewater Characterization Report.

6-11 Once a successful sampler-insertion has been achieved, the weighted tag line secured to the
boatboat will be released to the diver. The diver will secure the tag line parallel to the flow
of the river into the sediment using a shore anchor, or similar-constructed anchor. The tag
line serves two purposes: to provide an additional anchor to secure the sampler frame
during deployment, and to help locate the sampler again at the end of the deployment
period.

6-12 Data that must recorded in the field notebook and onto the core drive log include the date,
time, measured water depth, any issues related to sampler placement,and sample
coordinates.

6-13 Upon completion, the dive/field team may then proceed to the next sampling location.

7. RETRIEVAL OF PASSIVE SAMPLING DEVICE

7-1 The scope and objectives for the field retrieval of the passive sampling devices is presented
in Section 4.5 of the Porewater SAP.

7-2 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.

7-3 Porewater samplers are fitted with PE that has been impregnated with PCB PRCs. All
personnel handling the PE samplers must wear nitrilegloves at all times. Care must be
taken to (1) use only pair of gloves per passive sampling unit, (2) to minimize contact with
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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.

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.

The diver will enter the water, and descend down the anchor line to the approximate
sediment location. In the event the diver is able to quickly locate the sampler, they can
proceed with sampler retrieval. In the event the diver cannot immediately see the sampler,
they 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 can use 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, 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.

Prior to extracting the PE sampling device, the diver will measure the distance from the
mudline to the top of the exposed PE frame. This will be reported to the FD, who will
record that measure in the field notebook.

The sampling frame may 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 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 collect a sediment core, as described
in Section 8, below.

7-10 Once the passive porewater sampler is onboard, it will be processed according to the

procedures described in Section 9, below.
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7-11 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 before the field crew may
move to the next location.

8. SEDIMENT CORE COLLECTION

8-1 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 nitrile gloves at all times.

8-2 The procedures for navigation and target station location are as described in Section 4 of
this SOP.

8-3 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.

8-4 The sediment core sample will be collected by the diver from immediately adjacent to the
location that the passive porewater sampler was just withdrawn as described in Step 7-7,
above.

8-5 The tag line that was used to retrieve the passive sampler 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.

8-6 The diver will push the sample tube into the sediment immediately adjacent to the same
location that the PE sampler was previously withdrawn to the extent practicable. 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.

8-7 Once the core has been advanced to the minimum acceptable depth of 30 cm below
mudline, the diver will indicate that that the sample is collected, and the FD will record the
time of sample collection in the field notebook and on the sample collection log.
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The diver will then withdraw the 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 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 core barrel will be discarded, cleaned,
and lowered back to diver for a second attempt. 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, below.

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 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
to remove a much adhering sediment as possible*

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.)).

! Additional cleaning of the PE will occur at the laboratory to remove all remaining sediment, prior to analysis.
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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 processing at ALS.
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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.

Confidential



11.3

SOP No. GEN- GEN- BLACK C SOOT PREP
Revision 01

Date:9/20/2010

Page 7 of 14

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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REFERENCES
18.1 Gustafsson, et al, Evaluation of a Protocol for the Quantification of Black Carbon in

18.2

Sediments, Global Biogeochemical Cycles, 15, 881-890, 2001.

Columbia Analytical Services, Tucson, Arizona , Standard Operating Procedure for CHN
by Combustion / Thermo-Conductivity Detection, most current version.

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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Revision 01
Date:9/20/2010
Page 13 of 14
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

GEN-CHN RV Confidential
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Appendix B
Example Form for Documenting Non-Conformance.
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SOP Chlorinated Biphenyl Congeners in Water, Soil, Sediment, Bio solids and
Tissue by Isotope Dilution HRGC/HRMS. ALS SOP Code: HMS-1668

Draft Porewater Sampling and Analysis Plan
River Mile 11 East - Portland, Oregon March 2014
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SOP CHANGE FORM

[S Columbia
Analytical Services

SUP Taler Chlormated Biphenyl Cangeners in Warar, Sonl. sediment. Bioselids, and Tissue by sotope

Dilution HRGO HRMS
SO Code: HMS-1 60813

SO Bovision Mo, |

SO Date: 081310 (changes eflective 9061 1)

SUF Seciomd ) Adteeied by Chuange: Sections 11122 11

)

Dlescrption ol Climee:

FEE 222 Prior to any sample manipudation. the sumple containes is allowed (o reach anbicn
temperature: this is maeniserd by the cessativn of condensation on the sample container, Following li
samaprle warminge, mark the samypale meniscns on the sample cantiziner u=ing the Dizmand Seribe wal ar

Black permisient murker: chlocvine measurements nuy be done at ts time.

LL203 Tramsler the semple to the 22 sallon extraction vessel Add 60 mL ol dichloromethane o the
sk smanple o the y aallon exlzaction vessel, Vent the vapors under a Fume hood by shaking toera e
seviadds hen dnseelme e cap, Repeat this provess untl pressure oo lomeer builds i the vessel B
e sample by shaking the Jar manoally or onan autematie shaker for 3 minotes. Allow the lavers
seperrte e s iy of 10 mimutes and transfer the dichloromethane Laver thottom) into
approprizicly sbeled 250mlL jar. an emulsion fayver lrms, employ mechanical teehigues {ulirsae

ath, centritugation) W complate the phase sepuration.

Feasanis lor Changera):
These chunees reflect techimeally-seund practice, and are required by the mcthedd as mintmem sample

PPOCCEsEINY slens,

Changeist Submiiled by FB

Approvals:

| Daier W61

g . ra -~
Techoical Reviewer Stgmature: - ; :

QA PM Signature: l'-.";a;t,ﬂ' k-

Dhaate: 9 1

Dic: '-’frlllfﬁ !i. L

Drepartment Superyvisor Manager Sigmiture:

Date:

Changetsy Bifective Date: 0800 1

Dhistribution: Origical nled with ornainal S0P

Phatecopy attached o cach convralled copy
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/( Columbia

%
e B Tl g
e ANalviical 3ervice:

SOP CHanciE Form

S0 Db Method 1008 Analysis of Polvehlorated Bipheny ] Coneeners by Thgh Resolut: Gis
Clhromatography Hheh Resolution blass speciromenry (HRGOETRM S

RO Codde: TIMS- 1608 A

SO JEevision Nos 4

SO e O 200 10 detleetive DR 10 )

SO Sectionmi ) Alected by Change: Sections 11122, 10200 11215, 10L.21 4

Lscription o Changse:

- ' A e = — - i = = o B e o = SN o 5 . e
PULOD202 oo ooy saniple neasipatation the sample contiiiner 1= allowed taoreachoa el
teinperitire: thes i monitared by the cessation of condeasation an e ssompde conbiaines, Tronastor il
nple ol teogall estraciion vesscl Mark the salume op the ' swal, extracnion vessel with

L S T L | [ A | .
permanent marker at the sample memscus.

v 2 2 ke Lbmll ol the M stancdard spiking solution at Sagaml ¢ Pable 3) intothe [OS DLES
whpuata Becerd this adeiibien on the beneh shect, These soll serve as Bath e precesion and scenmaes G

the bateh. Foilowing addivion of Both Labeled and Matrix ssmcdand spiking solubions, illos the samples

oy eejuilibwaste Tor one hour,

PE2T % sdid nirmle of dachtoramcethane e g spiboed sasnpsie i the s gal estmiction vesscl Vent 1l
v wger o Jwme hoed by shakmg for a few seconds then unsealing the cap, Repeat this process vl
pressure po loewer bualds i the vessel Baraet the sample Sy shaking the jar manualiy or o ae
atommiantie shoker for 3 minutes, Adlow the lvers @ sepacate Fora i ol T nuaeies and sl
the dichleremetlame Bvver thottomd into i apprapeiate by labeled 23000 e Do emulson Byever forn
[ cinploy mechanieal wehmigues tultrasanic bath, centetugation) o complete tie phase separation
PiaZoid epoin Bocimen 02003 G ion i g v i i st 1Ton s iuie o Bk ke o i s s e,
Fellow ing extraction. remove any oxeess water ren the dichloromethane portion by swiriime the

sl exoret and removing e sater that collecls oo o)

feasond < lor Changeersk
| These chanues reflect wehncallv-sound practice, and are requirsd by the method s mimmun sampl

PSRl Sl

Chaneets) Subtmined by ER Diptex; o 1Y

Lhiatribowan: Cigimad fled with gy S0P Plhotocaps attached to cach controdlad o
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SOP Cuancre Form

SO Tirle: Methed TnbEn: Chlarinated Biphens | € onpeners i Water, Sail Sedimoent Brosol il il
Tlasiwes I Laotepe Thlution RS

SO Uerdes [TVl S- |{:'(_=He1 -

SO Reyvision a4

SETEY Dhes 8713 14 :

A sechonlsy Alected by Uliange: 1223
I [hesorapinesy ol Ol G

| ] j |

Moot iniva! eqdibranen nust be performed every ome vear. Indlsl calilyoions are nal o

av e o vear Dis passcd sinee the ardivsis of e anibisd caithentivg siamcdards ke wp thie cabiliation
el Tor smples O analyacs. CaliBration: may e regueoed sooner 35 mstcumen! perlerammee divtates,
e Loehugt tvc il calibratioes are pequived fallowing any installinien of o new Gl col o when

B sgmrer by s perloromd fo e source oleanite )

Mewsonis) lor L Rneel =)
Roecent el oalion ol Bigsaricel dala indicates than imsirunicn colibrations nlien do oot remann steltde La

bortrer porivdls of Lime such as 223 years. s nchnowledgzed thet Jiosin, PORL sl smaikar eomipouid
cliit geater stahidity that most ether environmental trgen compounds. bt ether Gooes can e |
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[ Columbia
Analytical Services

SOP CHANGE FORM

| SOP Title: Method 1668 ﬁnalys*& of Pal lycihlarnaied Elipher{g;l.CDngers by High Resclulion Gas
Chromatearaphy/High Resclution Mass Spectromelry (HRGC/HRMS)

— el B,

SO HLIL" HMS-1608A

SO Revision Mo 4
SOP Date: K 207220100

| SOP Seclion(si Allected by Change: 124, 12.4.2, 124.3-124.6

Lycseripstion of Changaes

o
- =

Spstemn andd Laboratory Performance — At the beginring ol cach 12-houwr shall during which
sty ses are perfermed, GUMS svstem pecformance and calibration are verilicd for adl nabisve
PCBs und labeled compounds. For these tests, anaivsis of the O%-3 calibration verfication
CVER ) standand CFable 33 and the diluied combined 209 conpencer solution {Table 3 must he
used to verify all performance criteria, The begiming and end of the | 2-howe period shin e
dutined by the beginning and ending mass spectrometer esolving power cheek, The sy
spectvometer resolving povwer cheek iy followed by the diluted 209 congener solution and the
catietine calibration check (C5-3), respectively. Adjustment and/or recalilyation must be
performed untit all performance eriteria are met, Only alter all performance eriteria ire met nues
simples, hlanks, 1PRs. and OPRs (LCSs) be analyzed.

(24 Y hecomes 1240 0 and 1242 reads Calibration Verifiearion

Stetfons $ 2.8 3 thivoued 204006 bicome 12422 theowgd 12425 vespeceivedy,

fusert Fieures to Fieure 3a and 30, renumber subseguent fgeey raspeciinely
I e - &
Reasonds) for Changets):

Change is in response 10 NCAR20T10412, requiring a more delinitive discussion ol the | 2-hour period.

Changels) Submirtted by I‘t Prerrod Date: 426,201 1
Approvals:

Cechinical Reviewer ':|_-r|1cllun: / w;'__'_- ¥ _- <t : E]'élll.‘: ’ )
A PV ‘:rrndrun K b *L)i‘[,\'%"" ‘LJK 1 n=“~- L!. | ZLL h

Department superyvisor Mannger Signalure: | J)Jrn.

—— —_ = o —— _—

Chongeds) I IMTective Doe: 47287201 |

Distrtbution: Original filed with original SOP Photocopy arsched o cach cantrolied vopy



FIGURE 3a
ANALYTICAL SEQUENCE FOR A TYPICAL 12-HOUR SHIFT
Time Analvsis
Beginning of 12-hr shift ~ PFK HRMS Tune
Diluted 209 Copgener Solution
Beginning 53
Method Blank
samples and aeh QC

=] o 1 2=l shaft PFK HEMS Tune

Distribution: Ovigmal iled with origial SOP Photocopy attached o cach controlled cops

EHY C hpgine [ oy s jiel



FIGURRE 3b
ANALYTICAL SEQUIENCE FOR A TYPICAL 1 2-HOUR SHIFT
Time Analysis
Bepinning of 1™ 12:hr shifi PFI I RMS Tune
Diluted 204 Congener Suiilmin
Begmniyg (53
Mcethod Blank
Somples and Bogciy O

Clostng Cs3

ot al 12l shidb Begnnge of 2 I_Z’~I_1_ul£|£_ﬂ PFK TTRMS Tune
Fitulee 209 Conpener moduli
wiethed Blank
Suipies ded Baely 0

g wl 27 P2 <bpor 5l PIK FHRALS Tune

Dyistribution: Cricinal Gled witly anginal SOP Phatesopy whtached o cacls cantrolied cop,



(S Columbiz
Analytical Ser

SOP CHANGE FORM

SO Lales ¢ hloriared Biphenyd Corgeners in Water, Suil, Sedument, Biasolivs. sl Tiosue by Lot
Dilution HRGEYTTRM S
RO Coder [TAIR -1 608A

SO Bes sion Sac 4

S0P Diness U 13200 [eTTeetive (s 20010

SO seent <) AfTected by Change: 11,22 1-0L2 23 (1232 [ 1.240-112.42

Brescrpiaon of Charee:
apne sl o oceur prior o o xing solid and tasue gamslos watly sedinn sullie,

| -

Aoboadd To-3te anhydrous sodiuem sullate w eaeh thambile containiee the
sample and mux horoughly o evenly distribure e sodiim sl e [0l
tiisture s not fee-flowing, contimuoe oo i 2odionn sl i nnil
[ree-Howing consistency it be abained.

| 1.2.2.2 Spike LOmE ofile Labeled standard spiliing solution o 102l
{ Fable 3y into each sample amd each QO shigoet. Recored s i,

the buaely sheet,

[1.2.2.% Spike [0ml o the Blatris standard spking selotiom gr 5ol Pally
3 e e LC S/DLCS abiguols, Record thas adaditon an e Boncl e
These will somve us both the precision aod sccuracy forihe baton

[1.23 2 Raother thar adding sswoplespiking solution oo clean thrmble, i sland
ade samiple Lo a glean beaker to rpeard wishi, Aded 1200 seadinnm
sul Fare and mix thoreughly wevenly distnbute e sodiao sl 10y
mristure s nat Tee-flowing, conlinue o s o sodwn salGite urh
lree-Towing consistensy can be obtined. spice Tmb ol Fobe b
standird spikime solovon ot [G-20ng mL (Table 23 Rovord the siaadand
sddilion on the bereh sheet. Teanafer sample to ASE cell, Toep with

sodiumt sl ian:,

12401 Add 20-30g anhyerows sodiun sulfawe ool thinble contanin
setaple doed mis thorougshly e evenly disteibate e soadbon solbaie. [0
i gture is nol Mec-flowioe, contmues toomis i aodiom salfae wolil
ITee-Hawing vonsistensy can boe ablyned,

. 242 ke Liml of te Babeled standucd spilaang solotiomn @0 10- 2000 ml,
{Table 31 into each sample and cach QT aliquat. 1ecovd s caldiling o
the bench sheet AU ipid delermination is (o be perfersed oo g sospie.

Distribution: Crigmoal Hled with anginal S0P Pholocepy atachod 1o each coninalled cops

ETHLL L b
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spike 20ml of the Laheled standard spikang solubion, matead

11.2.=35 Spike LOmL of the Mulrix sindard spiking sobation it =ne mb o]
rintothe LOS UBLOCS aligquols. Revord this it oo the benel <l
These will serve as both the precision and sceuriey or e el

Repsonts ) for Clumegs):

Afler sorie recent investigation, tw EPA ORCR releaged a meme recommending thar he ool
paleted ngugzg iz some BPA 33 senes mathads eegarding standard addition sho i moan he 1 low o
aod it it ) Tabeled standarcs 1o sl samples should eccur Tullaweny poEire vt sl
sillate to minimize poendial lew pergent recovesy issies.

Change =) Submitied by Aaigw Biddle

Date: Dssl™ 0

Aoy ks

Technics Bevicwar Sienatune: e AN - (BRI 4
Q4 PV Sienalure: o = - P
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Yersion Date (805410

STANDARD OPERATING PROCEDL 1P

CHLORINATED BIPHENYL CONGENERS IN WATER, SOIL. SEDIMENT, BIOSOLIS
WIND TISSULE BY ISOTOPE DILUTION HRGC/HRMS

SO0 Code: HMS- | 068A
Keyision: 4

LITertive: LS 20 |1

Appravedyv:

Ninggiu *Sam' Linng, Loborators Director it
." o, .1" !.
0. Lo Les Techneal Pirecnw LInte
- : E ' J
P ¥ = /LY

i ——

Adidrew ghddle, Quality Assirrunce Program Maneger  Date

Cedumbiy Anabvlical Services, Ine. 20101
19405 Pyl Bow, Suite 320
Flowaton, [X 77084
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SO Code: HMS- 16088 A

Fevisiol -l

Vorsion Wdare; DR 370
Stamdard Operating Procedure Tor

Chlotinated Biphenyl Congeners in VWater, Soil, Sediment, Biosolids and Tissue by Isotopc

Dilunion HRGCHRMS

L. SCOPE AND APPLICATION

L.l

1.3

L4

1.5

1.7

This SOP s for determinanon of polyelilornuared biphenyl congeners (FCB-) m witer.
soil sedunent, biosolids, tissue, and other sample watricss by Luzh resolution @i
chiomatography/lugls resihtion mass spechiomety (HRGC TIRAS) niibizme LPA
Mletlurl 1668 Revision A

Tlie PCBs that can be determuned by tlus SOP are the 12 polyeldonnated bipheayls
(PCBs) designared as toxic by the Waorld Health Gvamuzation (WTIW) plus Hie renmminge
|97 PCDBs. approxuuatelv 125 of which are resolved adequately onan SPB-Oervl nas
clromatographic columo 1o be deternuued as wdividua] cougeners. The retuitiioe
approxnuately 70 cougeners are determumed as nuxnwes of 1sower- teo-elitions . [he Tist
of 208 PCBs is ziven w Table 1.

The |2 PCBs destgnated as toxic by WHO and the carhest and Latew clited eotretier at
each chilonaation level are detenmuied by tlie isatope dilution quantitation teetuugue. ile
refaunng congeners are deteruuned by the wierna) slandard quantitation rechnigue.

This SOP allows determungtion of the PCB wxacity equivalent { TEQ) for the 1oxwes 1 4
sawiple usmg roxicity equivalence factors (TEFs) [his S0P alsn allows estimation of
boutolez totals by level of chlonuation and estination of tetal PCBs 10 a samplke by
sifunation of the concentations of the PCB congeners and cougener guomp-.

This SOF 15 for nge w data zatherwe and moniforg associated with the Clean Wy
Act. the Resource Conservation and Recovery Act. the Comprehensive Enviranenental
Response. Compeusabion and Liability Act aud Uy Sabe Douking Water Act. ERA
Merhod 16684 s based ou & cowpilation of wethods o the techaical Beramre aml o
ERA Methad 1613

The detection lumts and quaititanon levels w this procedore are nsually depeudent ou
the level of mrerferences and laboratory backerowmd levels ratier imy testnnnental
hnutations. The estimated method detection lioats sre the levels ot wiluch the PCBy con
he determmed with laboratory contamination present.

FPA Method 16634 18 “perfonmance based " CAS Honston 15 permitted fo madiiy the
pracedurs 1o overcome mferferences or lower the cost o measnremients. proveded than all
perfonnance cotena are wet. The regmivenents fou estalilishing procedural squuvalency
are prven o Section |31 and CAS Houston's weditications are detatled w Sechon 7|
Ay modificrion of EPA Method (668A. bevond those expressly penuiifed, slizll be
considered a mor modification salneet to application and approval of alteniaie fow
provedures undey 40 CEHE [36:] aud 1363,

Page 3 ot 24
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SOP Coile. HIMS-1668A
Lesvion: 4
Wersion Date: 08 13700

METHOD SUMMARY

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¥]

(5
.

.

3

Extraction

fad

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

12
Fa

Solid, send-soblid, and wolti-phase samples (excluding tissue) — The labeled
compomds ave spaked mto saple 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
flran Sg. AL sawpkes are homopgewzed moperly and extracted e a Soxhlet
extractioun apparabis or Accelerated Solvent Extractor {ASEY The exteact 15
concentrated for clean up,

1t
)
Fy

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

After exteaction. 4 laleled clean np standard 15 spiked mto the extract which 1s then
cleaned np nsing back-extraction with sulfinic acid and‘or base. and silica gel or Flonsal
clirematograply.

Afer clean up, the extract 15 concentraled to 20p1.. unediately pre o myjection,
labeled 1ujection mternal standards are added 10 each exmact and an aliquot 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 retenfiou tuae aud Lon-
abundance ratio of two exact nrz's with the cortesponding retention fuue » au authent

standard and the theoretical or acqmired jon-abundance vatio of the rvo exact nue's.

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

Page 1 of 34
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SOP Code: HMS-10065A

LRevizion: 4

Version Mhaee: 054034110
For the tovags agd the earliest and larest level of cliborination CBs (Toxies [ M4
the GC/MS is nadti-poiat calibrated and the couceniration 18 deteriune] using the
iseiupe dilutieu teclinigue.

(%]
)

1-4
't
1.

For all other congeners. the GCAMS 1= enhibrated a1 a single coucentratiou and the
conceitralions are dererninec using tie wremal standard teclinne.

|
A
't

For the labeled congeners. the GCOMS is calibrated using replientes at a siugle
concentration and the conceutrations of these labeled componnds are determuneil
using the mrernal standard teclumigue.

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

DEFINITIONS

3.1 Abbreviations
kolB bonochlormatedbiphety]
DiCB Diclilormatedbiphenyl
TiCR - Tuellornaredbipleny
TeCRB Telrachlormatedlaphenyl
Pe(B = Peutachionnatedbipheuy]
HxCB = Hexaeldormatedbiphenyl
HplB Heptachlonpatedbiplicuyl
OcCB = Octachlerinatedbaplizuyt
No(CB - Mouacllonnatedbiphenyl
DelB Decachlonuatedbiphenyl
P = Polvcllormatedinpheny!
PFK Perflunrokerosene
O35 Clean up standard
L% = 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)— compoids 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 nunmber aud type of chlorine atous. but substitnted
i differant positions.
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Labeled Standard — an wsotopically 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 comaining known amounts of unlabeled PCBe and
labeled standards, listed i Table 5. The set of 5 solutions 18 used ro deteruune 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 Solution — 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. are
listed 1 Table 3,

Matrix Spike Solutioo — a solulion of native (umlabeled) Toxwes/T .OC PCB- hat ave
spiked into 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 procedinve.
Coneenivations ave Listed w Table 3.

MMethod Blank (MB) — represents the backeround contibunions 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 wid-point calibration <tandare (¢ >-3]
that 1s used 1o verifv cahibianon (Table 3).

Estimated Detection Limit (EDL) - The smuple specific estimatod detectton bt
(I'DLY is the concentranion of a given analyte required to 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 processng hardware may yield artifiacts,
elevaled baselines. and/or lock-wass suppressiou causing mismterprelaton 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 to
completely eliminare from the laboratory at levels lower than the EDLs.
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The use of lugh purity reagents and solvents can be used to miniolze inferference
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 i 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 dioxins and dibenzolurans, methoxy
biphenyls. hiydroxydiphenyl 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 to reduce or elinmnate
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, Maoy componnds 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 alrernate cohimn (DB-1); howewver, tlus process 1s not undertaken
conunouly by C AS/Houston and 15 only available to be perfonued by request froo the
client

4 SAFETY

h
j—

The toxicity or carcinogemcity of eacl chenucal used in this procedure has net been
precisely determuined: however, each compound shonld be rreated 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 o suspected hnman or
wamnmalian carciogens. On the basis of the available toxicologreal and physical
properties of the PCBs, pure standards should be handled only by lighly twamed
personnel thoroughly famliar with handling and cantiowary proceduves and the
associarted risks.

'an
e
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
worn when hugh concentrations are haundled.

The laboratory will ensure that all analysts receive adequate safery tranning prior to
working with the cheuncals and componuds associated with this werthod.

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

Wuste Handlizg — Good technwpie melndes i sng contrunsnated waste, Plastic bag
liners should be 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 dieauns/furans aod the low resolutiou of the wshuments. Tu
eliunare hes conranunation, it may be necessary tomstall activated carbon filkers and
periorw 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 coltlect agquecus sanprles w amber class contaners awd collect solid
saiples un wicle 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 chilomne
presence with an wdicator strip accurate down to 0.05ppn. o 0.05me L. Repeat
provess mntil chlorme s cowpletely remaved

£.2.2  The client shall ensuce aqueons samiples ave oaintained in the dark at -~ 67C from
the tune of collection until reccipt at the laboratory. [ the smnple will be frozen.
allow roow for expausion. 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 sanmples are mamtained 1 the dark o

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

Fish and Other Tissue 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 oulier fgsies B
apalysis.

G642 Collect fish, wrapr m aluoumun Foul, aned mantam at <0%C frow the mive af
enllection until receipt at the laboratory, to a maxiwmm thue of 24 hows. 1t a
bouger tansporl fie 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 b - I0FC tutil prepared.

Holding Times

6.3.1  There are no demonstrated maxmnum holdig tines associated with the PCBs m
aquecis, solic semi-solid. ssue. or other sample matrices. [T stored in the dark at
0-6°C. aguecus samples may be stored for up to one year. Sinularly. if =tored i
the dark af -20 to - 10°C. solid. semi-solid. wln-phase, and tissue samples mav be
stored for up to one vear.

6.5.2  Store sauple extraces o the dark wi 0-6°C wuti] analyzed. [ extracts are stored af
0-67C, sample extracts may be stoved for up 1o one vear

Samples are nsually slupped iow the chent ro the Lab by a stavdard sluppnig service suclh
as UPS. Federal Express. IDHL. or LiSP5.

Samples are logged 1o CAS LIMS aud labeled for tracking Huough the laboratory &
cooler receipt fonu is hilled oul. cataloging any non-contormances associared with e
receipt of the saple containers, See the SOP for Souple Receiving, SAMO-TFET, fora
tore detatled explanation.

Betore extraction. a visual inspection of a sawple is done. Agueons sauples deened to
have ~1% solds are Bltered unless otherwise specilied by the ¢lient. Solid <aoples are
bowogemzed thorouglily prnov o aliquetting. See the SOT tor Swlsanpding and
Compositing Aguvons and Saff Sauples. WET-58M P, for wore infonnation.

APPARATLUS AND EQUIPNENT

7.1

Gas Chromatograph/lligh-Resalution X Lass Specrrometer/Dara Svsrem
{GOCHEBMSDS) - The GO must be equipped for tetperatue promramwine. All veguiced
avcessanes unist be avaable. 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 technigques is reconunended. On column
luL injections can be used ou the 30m SPB-Octyl colunn The use of a moving
ueedle injecnion pord is also acceprable. The use of a 2pl. jection 1s acceplable:
howewver, analysts must remain consistenl througloul the analvses by wsang he
saiie jecton voluwe ar all lumes.

7.0.2  Gas Chromatomraph/ Mass Spectromerer (GCMS ) Intecface — The GO /MS
interface compouents should withstand 350°C. Cold spots or active surfaces
{adsomtion sites) 1 the GC/MS mterface can cause pueak tmbug aod peak
broadenwg. [t s reconunended (hat the GO colunn be firted directly 1o 1he ures
specamerer oo souree withent hema cxposed o the loniziug etectron beau
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Mass Spectrometer — 28-40eV election nupact iomzation. minst be capable of
selectively wouitoring a wininum of 22 exact 1w 's at bigl wsolution | - 1000
durtig a period less than L3 seconds, and must weet all of the perforwance
specifications in Section 12.1.2,

Diata Svstem - A dedicated dala system s used to control the rapid uuluple-in
momtoring process and {o acquire the data. Quantitation data (peak areas or peak
beights) anel selected jon monitaring (SIM) displays of intensities of each wm
stgpal Dewme wowmtored. including tlie (ock-mass (oo as a fuuehion of fune. pwst be
acquured Juriog the aualvses and stored. Quantitations are reponied based upon
cowputer generared peak areas, It s also recommiended (o have a dara sysrem
capable of switelung to different sets of ions (descriptors) at specified mues
duriug the GC/HRMS aequisimion. The data svatem can provide havd copies of
wdividual 1on chromatograns for selectzd gas clironatograplue tune wtervals. O
can also uequare wass spectial peak profiles and provide hard copies of peak
profiles to demonstrate the reqursd resolving power The dala syslew can perual
the weasurement of noise at the base bine.

Micrommmss MassLynx (Version 4_1) is nsed to obtaw all data froin the HRMS
systent UAS/Houstou employs the following HRGC HRMS systems:

7151 An Aglent 6890N GC with n CTC A2005 Antosampler nierfacec 1o
Micromass Autospee Ulima HRMS.

7.1.5.2 An Agilent 690N GC with a CTC A2005 Antosampler miecfacecd 1o
Micromass Autospec Ultuna HRMS,
T E5.3 An Amlent 78904 GC witha € T'C A2005 Antosamipler mierfaced Lo

Micronmass Aulospec Preuner HRMS

1!

T0.54 A Amlent 78904 GC witha CTC AZ00% Antosampler mterfaced 1o 4
Micromass Aufnspec Prenuer HEMS

GO Columos

Jed

Isowmers may be wwesolved so long as they buve the samie TEF aund response
factor and so long as these puresolved somers are mnquely resolved from ol
athier congeners For example. the SPB-Octy! columu aclueves wague GC
resolution of all toxics except congencts with congener munbers 156 and 157
Thus 1someric pair is nquely resolved frow all olber cougeners and these
congeners have the same TEF s response factor

CASHonzlon uses the SPB-Octyl colionw [Supelen. 24318-10),

7221 The retewtion tuue for decachlorobiphenyl (DeCB. PCB 209) wst be
orefter than 53 punutes.
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7222 The eoliwon must wwaguely resolve congener= 51 Jroin 23 ancl 1857 frow

LB2 anel congeners [56 and 137 must co-elute witlin 2 seconds ar the
peak maxwnnag. Unigue resulition means a valley lieight less than 10%
of the shorfer nf the twin peaks thar vesull when the dilored combiped
209 conpener soluion 1s analyzed. See Fiaures 3 and 4,

==
[
[
Fr]

The colnmo st be replaced wheo any ol the eoitena nn 7.2.1-72.2.2
are 1ol el

NOTE: The SPR-Octy] colmw s subject 10 rapid degradatian when exposed ;o
uveer, The analyst shonld exclude oxygen fom the carmer pas shonld elimiite
aw leabs. and shonld cool thie ijecior. colwnn. sud franster Lne before vpemmse
the colimn to the atmespliere. For Autler mioruation on precliding vxidation,
cofact the eoluun waontacrer.

Soxhlet/ASE Apparatuy — The laboratory will be equipped willl @ utaere and or uneig
soxhiler apparams CAS/Houstou nses & series of four (1) Cowbe Mantles (Glas=-Cul
LTy RI30012, wirh Glas-Caol, 1044 RLIG12 coutrollers) and a senes of hwenty-lony
21 indvidual mantles (Glas-C'al, THEOG, waith Glas-C ol 1DdA PLI2O Powr Tral and
PL-312 nued PL-3122 MiwTrol coantrollers) for the soxhler appaams. The combination
mantles are designed for 250ml. flasks (240, VWR, 89000-3301. soxhlers {2110 awul
4550 HGF Sewentific ), aud voondensers (45750, HGF Seieatific), The mdividosl maathes
ae desioned for 300l lasks (2440, VWR, 89000-334 |, soxhlets (24,40 and 55 50,
HGF Scientific), and condensers (5550, HGJ Sctentilic). The condensers are conuected
to a chiller capable ol mamtannng a chilled remupetatare to enswe proper selvent reflus
Additionally. f an ASE apparatus (Diouex, ASE200) 15 to be employed. it musr be
capable of being pre-progranuned to allow for suiomane smuple extrachion al
temiperature and pressure settings nmque to the extraction sulvent, Other TPA appres el
exttaclos nEv bensed wostead,

Miscellaneous Equipment and Materials - The followma izt of irenis does ant
lecassaily constitnie an exhanstive cumpendnim of the equiptient useded R ilus
mahyiical isethod.

T4.1 Balaoces capable of acenrately weighing o 0.001 8 (Denver, X1 Senes 300,
Blettlor. A0, and Mettler T oledo. PGRO3-5)

71.2 Ceunifuge (Cliy Adams Dyvoac, OLDL)

743 Dryving oven (YWE Unlity Oven, Model 13050 and Blue M I lechic. CA5550))
Tk 250l polvpopylene beaker (Fisher, 01-297-5)

743 20wl semtllation vials (VWER, 66022-004)

746 Laboratory finue hoods

747 PFipets. disposable. serological. [0ml (Fishes. 13-676-311})

74,8 Pipel tips, 2-200ul. and 10-1000ul, { Eppendorl. 022492039 and 022492035
respectively)

719 Connnercial tood preparation maclune (Hobart, HCMa2)

7440 PTTE botlmg clups {(YWR, 26397-103)
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NOTE. Lellon bothng chips may float w werthylews chileride. wiay ot weck 1o the
presence of any water phose. and wiay be penetrated by nonpolay vranic
compotds.

T Ll Ulass fiber filrers. Whatwau liller grade {varying sizes atid parhele yalznmon)

74,12 2-bter serew top clear jars (C&G Contatmer-. LEW0612000)

7413 Botary evaparater witll a kemnperature conmalled water Lutl (Buchy. Botasapoy -
200 with Heatwg Bath B-490 and Rotavapar 201 wirl Teatioge Bath B-19 |

T4 1 Glass wool (EAD, EA-GX0090-2)

T4 15 Jars. clear glass, 250mL. with Teflon lined serew cups (ChG LFAUDS20H0)

7410 Auwe supler vials witly 1500110 mserts (Hesick. 24653

TA17 Glass calwnns - 2thum dianeter £ 12m loog witll oe apered end (Hisi
Scizutific specialty product}

74,18 Shaker {tor 2L yar. Eberbacli Mudel 800}

74.1% Gl Gooseneck Splitless Liners. 2un inuer diaiueter (Restek, 20797

T 120 [Mhermosieen ™ T.B-2 11nuny Septa (Supefes, 20654

P2 Avnmupler Vial Caps, Seal with PUEE Diver, [ lun (Supeleo, 2710217

7422 Camer Gas. Ulnea Hight Punty Heli ¢ Awpas )

1423 Pertluorokerosens (PFK) Low-Boil (SynGuest, PN 1200-2-22 1g)

7,42+ Tubler

7.4.25 Ulmasonicater (Bransome Ulvasonie Cleaier. S9[0R-MT

7420 Supehiex™ M-24 Tenndes 0 fuun 1D (Snpelea. 2247 1)

T4.27 MWimooes Evapomtor witl a reinperatuce couteelbed woree b (Zawatel, Zphap
#1098 Custony

“4.28 Muftle Forpace (Blue-M/Lwdberg. L0 Elewent Box Fumnace, BESTRIZ-P-R

STANDARDS, REAGENTS. AND CONSUMABLE MATERIALS

X1

8.2

4.3

KA

All standards, reagents, and comsumable materjals wnst he loaged i and numbered wlen
delivered. Details of all dilations of staudards st alsa be entered wilo the PCR
Stawdards Logbook. Store standards n the dark at 6C_

Organic-free reagent water - All references 1o water m thus SOP veler 1o orgmue-free
reagent warer € AS/Houston uses the water shpplied bom oy botrled water supphiel e
the scairce of the organic-tree reagent water used i the preparativn of yoalily coanol
menples aud standards.

Silica gel, high purity grade, type 60, 70-230 mesh (JT Baker. JT3405-05) — Actiae
everulzht A 4 iy temnperanue of 120°%C. Stoe 1w a dlass bortle «onled witha
Feflon lined serew cap.

Silica gel impregnated with Sodinm Hydrexiile — Add cne part {by weiglif] of [

MNaGH solnbon to twe pats (by weight) activaled siica acl i a Tetlon bued serew e
bertte and mix with a glass rad ntil free of homps.

Pave |2 of 84



8.0

8.7

4.8

8.9

5.10

8.11

5.12

H.13

SOP Cade: HMS-10ubA

Fevision: 4

Version Date, 08/ 53 [0
Salica gel impregnated with Sulfuric Acid — Add one pan (by weight) concentrated
sulfinee acid 1o two parts by werglit) activated silica gel in a Teflon lined screw cap
bottle and s with a glass rod unnl free of Imimps.

Extraction thimbles, 43mm x 123mm apd 33wm x 80mw (VWR, 28320-510 and
27730-128, respectively)

Sulfwric Acid, concentrated, ACS grade (EMD, EM-5X1244.75)

Sand, quartz (VWR, BDH0274-2.5ke)

Sodium Sulfate, granular, anhydrous (EMD, EM-SX07G0E-20) — Achivaic tor a
o 3t ane Lour al 4 temperabiee of 400°C. Store in a zlass botile sealed with a

Teflon lwed screw cap

#9101 Pl ceranue crucibles with sodimn sulfate and place w the muffle fimace, Acdd 3-
10w sand 1o au empty etucible and place 1 the matile humoce.

L]
b=
]

Thie temperature program 1s set to ramp op o 400°C then hold that reniperatire
tor four hows, Stan the progimo by belding e <P botton uunl “Por 47 appears
on the coutroller. Press "Run/Held.” To cancel a progrmm, press the up and dow
arrows simultanecusly At the end of the prozram the furnace will cool by
canvechon

8§93 Wheo the sodiun sulfate is ready (o remove, transter 1t to 2-Tivey jais and label
Them with the preparation dale, analyst nome. and lot number of the sodimm
sultate, Make an entry anto e Senn-Volatile Na, 50y Preparation Loebook
cobramung e preparation dare. analvst ngme quantity pepared, socdiun sultate
lot mumber, and whether the nin passed or faled (as mdicated by a color change
i the saned from oray to plukf/orsnge)

594  IFthe sodwi sulfate has a noticeable grayish cast, if mnst be disearded,

Sadium Chloride, analyvtical reagent grade, 5 percent [w/v} in water (VWH,
VWG6430-5)

Sodium Hydroxide, 1N (VWE, 3222-4)
Florisil, 60-100 mesh (Sigma-Aldrich, 220744-250G)
Salvents

&.13.1 Metliviene Chilonde - 99 9% nunumun Assay (HPLC Grade. EMD
TXEMDXO0831-1CA)

§.13.2 Hexane - 99.9% aunnnum Assay (HPLC Grade, EMD. TXEMHO296-11A)

8133 Nonane - 99.9% pununan Assay (HPLC Grade. Stgmia. W29406-500mL)

£.13.4 Tolueue — 99 9% nuinnui Assay (HPLC Grade, EMD. TX0737-1)
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Acetone — 99.9% nunimum Assay (HPLC Grade, EMID). AXOLIA-1)

Stundards Supplices

5.14.1

8.04.2

Cambridees Isotope Laboratories (Cily Prmary stancards supplier

Wellington Laboratoves  Secoadary standards supplier

Purchase, Receipt, and Haodling ol Standards

i

315

Iap

5154

8.15.6

All standards prchased from CASTIouston mnist bave an approprials purs bhase
reguest fovw Glked out avd bave approval from the Laboratory Dhrector or ather
qualilied individual. They must then go through the CAS/Corporate Prgchasimg
Departmend, Standards are cousidered consunable and do not need an
Expendtlure Antlorizanon Request (tEAR) even if the cost exceeds the fhreshold,
See the SOP tor Prrciiasing and Approval 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 before firther steps are taken. Proper safety practices
shionld be Followed when handling received standlards.

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

Acssimi eack standard an espiration date 45 ooted by the supplier. Thes s usually
tewr vears after the wanutacrure dare, Record this W the sranctards 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 identification 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 oecwr

Reecord the idennfication number on the certificate of analysis received oo the
supplicr and store tlits dovinentation fa the 1668 Standards”™ binder for funwe
reterence. Certiticates ot aualvsis are also available through rhe Cerillian
websire, CIL s waonfactirer.

All zolutions wnst be adequately labeled with rhe logbook identification eade,
method, 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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coinpouets’ logbook wWenttlication code, descripnon and concentration. plis the
itiabs of the person witnesswg the delutiou steps.

High-Resolution Concentration Culibruation 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 nstownent for the cowmpounds other than e toxics and earliesl and latest eluling
congeners 1n  chlonination level. The conceutration ranges e howmoloze dependent.

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

ITnteronal Standard Solution — 1 he parchased labeled stock sulntion t= diluted to make a
labeled mremal standard stock solutton. Pertonu an additioual diluhen ou the stock
solution to make an imterual uyecnon standard workung 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 nsed tn
make the clean up standard stock selution. Perform an addimonal dilution on 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 latest
expuanon dare of any pareut solurion.

Matrix Spiking Solution {tnrget cowpounds) - The purchased Natve Foxies L OC
stock solution 15 wsed 10 wake the marriy stancard stock selumon. Perlorms an additional
dilition on the stock solution to make a malvix staucard workiwg soluton (Table 33 Suwe
at =6%C w she dark. All standmids are assigned a one (1) vear expiration date. not fo
exceed the latest expiration date of any parent soluton. 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 1o venty prumary standards and may not be
msed for samples All reference standards must be documented m the standards logbeol:
following §.15.3 - 8.15.7.

Researcl standmids munst be adequately labeled as such. [ adlifion to See 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 pinposes
only.”

Lapiration dares can be exrended under the conditions outlied v the CAS/Corporate
Ealicv for Standards and Reagents Expirorion Dares. Seprember 2000
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PREVENTIVE MAINTENANCE

9.1 Allmamrenance achivilies are recorded o a wamtetance loshook kept for each
mslrunent,

92 Tnline punliers vr scrubbers should be  place for all sowmees of carrier pas. Tle purifiers
are selected to reove waler. oxygen. and Wvdiocarbons Punfiers should be chiaed 4
recouunended by the supplier.

2.3 Gas Chromatograph
931 Whenever GC waintenauce 15 perfonued. care must be raken te midsuirze 1he

innoduction of av or oxygen info the coluun. fojeelion parts shivuld be
wiamtaimed by changing the njection port liner, seal, washer, u-ving. septuin.
colunw ferrule and auto sampler syringe s necessary. Liners and seals shiould be
changed when there 1 a problew wirh clvowatographic perfonnance.

932 Clippmg off a sipall portion of the head of the columa often unproves
chrguatouraphic perfonnance. When cuthing off uny poction of the colunu, wke
stre the cul 1s strarght s without fraementation by uste the proper coltunn
curfwg real,

DA Owver e as confauinnted samples arve analyeed. the cobunn will exlubit poorer
perfenuance. When a nohiceable decrease tn colunus performance s cvident and
other waintenance options do not result w unprovement. the colvnw shonld be
replaced. Tlis is especially frue when poor eoluni performance gecurs i
compnuiction with contimung cabibranon failures (Section 129

94 Mass Spectromeley
D41 Tuae lbe MS as ueeded (o vesuls i consistent aud acceplable pertiwaoce.

442 Thesomce shoold be cleaned, as needed dependmg on the perlomauge of the
ST,

0.5  Prevenhve maintenance 15 performed anoually by the servics enpueer for insinunents
nuder a service coutyact,

RESPONSIBILITIES

10.1  [tas the respousibility of the analyst lo perfonun 1he analvsis seeorduig to s 5GP e o

complete all docnmentation requued fou data review. Analysis and interpretation of thie
testilis are pel formed by personnel in the laboratory who have demonstraled the abilifv ro
cenerate acceptable results wtihizing thos S0P, Tus demonstration 1s i aceordance wiili
the trannng progeam of the laboratory. Final review aind s1en-ofl ol the data 1~ perforned
Ly the deparmnen! supervisor/manarer o1 desiones
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11. PROCEDURE FOR SAMPLE PREPARATION, EXTRACTION, CONCENTRATION
AND CLEAN UP

1i.1  Sample Preparation

Il L1

11 b

8 e

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

For sanples known or expected to contain high levels of PCBs. the smallest
sample size representative of the entire sample should be used. For all samples.
the blauk. Internal Precision and Recovery (TPR), and Ongoiug 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 vomtaning ooe
percent suspended solids or less.

L2 ] Agueous samples conlainmg oue pereent suspended solids or leas are
preparad usme e procedie bewow and extracted usime lhe exirachion
tectiugues w Secthiou 11.2.1. Flns procedhne 15 applicable Tor samples
and QC abiquots,

[1.1.2.2 Tronster the sample 1o the ' sal. extraction vessel Maock the oaizial
! 2
level of the sample on rhe <unple coutamer tor reterence.

11.£.2.3 For each batch of up 10 20 sampies to e extracted wn the sane slutt
place three 11. 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 Sawple (LCS/MLCS),

11.1.2.4 If filtration of aqueous sawples is required, connect a porcelai Buclwer
funmel to the ' gal. 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 througl the
filter, centrifuge the sample, decant, and then filter the agueos plinse.
Exiract the filter following Section F1.2 4.4-5 (hexane/dichloromethane
obtains lugher recoveries than 1nluene) awd combine with the aqueons
extracnon extract prior to cledan 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 w Sectons 11.2.2 or 11.2.3 This procedure 13 applicable to
samiples and QC aluquots.

Weizh a well-uuxed aliquat 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 shith,
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 otlier two will serve as tlie
Laboratory Control Smunple/Duplicate Laboratory Control Sample
(LOSTLOS).

Total Seiids Detenminanon. Record the welaht of an empry. Iabeled
seintiflation vial on the beuch sheet. Add 5-10s {wet weizlin) ol the solid
sample to the semtullation vial and 1econd the new  combimed werahi.
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 bencly sheer
Calculate the percent solids using the following formula:

Susolids — —2 |00
",
Where: w, = combined weight afrer drying. i g winus the empty vaal
welght.
wy = comnbined weight before doyng, m g, ouuus 1he empty vial
weizhil

1113 Eisband Other Tissues — Most tissue sauples are vecerved previcisly

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

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 wnmemn af 20g of tigsue wnst be homogeinzed to ensure tlere 15
cuongh sample for PCB and lipid delermuanion (wille conmgh left ove
1 case re-exmraction 15 necessary ). Addettonally . the weight zliowld Te
increased for samples requirme additicual aualyvses.

Homageuize the sample acearding to the pocedures o the S0P tor
fissnee Preparation. WET-TISP. Transfer to 1 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 1f bpids analysis 15 vequired) of the
lomweentzed tissie wiro o clean tinble.

tL.Lb5 Foreach bateh of up to 20 samples 1o be exnacted in the samme shali.
welgll thice Sg allguots of contamunant free tissne or corn oil into clean
thibies. Oue of these will serve as the Method Blaok, and the other o
will serve as the Laboratory Caontro] Sample/Duplicare Laborarory
Control Sauple (LCS/DLCS).

To ensue the waterial uzed for QO samples is fiee of target compounds.
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 obtaned.

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
coucenrations st be reduced by a factor of five (5.

11.2.1 Extraction of Aqueous Saiuses - Aqgueous saples are to be axtracied nsing a
wrlified separatory funpel procedure. The moin didfersnce 13 that the vessel o
olass jar with a Tellen-lined cap that 15 dig»wable. Tlus zreatly reduces vio---
coutanation.

11.

I~-d

1.1 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.

1r.2.1.:

O]
—_
@

Spike 1.0mL of the Matrix standard spiking soletion at Soefml | Table
33 uto 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 sawple by shakung 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 250mL jar, If an emnlzien
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layer forms, ernploy wechanical techmaques (ultrascnie bath.
cenirifugntion] 1o complere the phase separation.

T1.201 Extract the sample with au additional 30ml aliquet of chichloromethane.
Following extraction, remove auy excess water {row the
cichleromethinie porlion by switling the sample exrract and removop
the warer that collects ou tap.

1.3 Concentrate the extract usmgz n votary evaporator {with heatng bath
45-30°C) or uitrogen =vaporator to a volmme of approximately [3ml. A
weluene keeper nay be added at the option of the analyst. Concearrativn
tecluaques st be precise and the analyst iousl oot ta Ll the solvent
level get too loaw or else risk the loss of the hghrer CB cowpounds

10216 Sample Velume Deiemunation. Following extraction. usmg tap watel.
refill the sample conramer 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 beoel sheet,

Suxhilet Extraction of Solid Samples - Sobid samples are to be cxtracted vsin -
either a soxlilet extracnon appaats or ao Accelerated Selvem Lstractor (A%
Clhivusiug which appatatus to use 15 at the discretion of the analyst: howewver, thee
ASE should ondy be wsed lor ow percent solicls sangales.

L0221 Spike FOmL of the Labeled stoncard spikome sobufion at 10-200e ml.
(Table 3% mto each sample and each Q0O aliquat. Recod s addition oo
the beswl - Leet.

11.2.2.2 Spike E.0mL of the Matox standard spiking selntion at Snganl { Table

31 o the LOSILOS aliguots. Record flus aeddition o the benel sl
These will serve as both the precision and accuracy Tor e batcl

11.2.2.3 Add 10-20g anhydrous sodnu sultate to each thimble contaiuing rhe
sample and mix theroughly to evenly distribule the sodinn solfate. Tf the
mixtwe s not fee-flowing, contmue 1o onx m sodinm sulfate until a
free-flowing consistency can be olMaimed.

Fransfer thunble to soxbiet extractor fitted with a $00ml. Lanling 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 bolng flask

£
12
-
b

11.2.2.5 Place the soxhler apparanis onto a boiling mantle condense
cowbination and reflus ovenuabt {16-24 hours). Solvent imust cyele 3
times per heny mniun (controller set at 67 or 60%7).
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6 C ool the extraction apparatus, Concentrate the extract usiug o 1olary

evaporafor (with heating Lath at 45-50°C), nitrogen evapotator. or by aw
dryiug under 1he fune Lood Lo a volune of approximately F3mi. No
keeper solvent 15 to be added. Concentration tecluigques must be precise
aud the analvst should Le sure not to let the solvent level pel too low or
efse 115k the loss of the lighter CH componnds.

xtraction of Sohid 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
mayv be used wstead.

11.2.3.1 Label stainless steel ASE cells accordingly. Add a fit 1o each cell and

11

ity

1
nd

[~
gy )

I
.l

(W8]

G

cover with a small amount of sodinun sulfare.

Rather than adding sample/spiking solution 1o a ¢lean llomble, sl
add sample to a clean beaker to record weizlit. Add 10-20g sodinu
sullate. spike 1.0mL of the Labeled staudard spiking solution at | 0-
20ng/mlL (Table 3), and nux thoronghly to eventy 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 Top
with sodiun sulfate,

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

Check Toluene reservolr and fill i low, Check Nitrogen level 1 lony.
replace tank Use safcty 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 i the appropriate wamtenance logbook.

Concenirate the extract using a rotary evaporator (with heating barh at
43-50°C) or nitrogen evaporator fo a voluue of approximately 15ml
No keeper solvent 1s to be added. Conceutration technugues must be
precise aud the aualyst should be sure vot to let the solvent level get too
low or else nisk the loss of the lighter PCB compouuds.

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

soxhlet extraction apparatus
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Spike 1.Oml of the Labeled standard spikie solution at 10-20ng il
{Table 3) mto each sampic and each QC aliquot. Record thus addition on
the bench sheet. It lipid detennmation s te be perfonned on a sample.
spike 2.Mul of the Labeled standard spiking solution. msfead.

Spike | Ol ol the Mamx standard spaking solution at Snzaul. (Table
3) mto the LCS/DLCS aliquots. Record thus addition on the benel sheet
These will serve as both the precision and accuracy for the baich.

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

Transfer thunble to soxllet extractor fitted with a 5300mL boding fAask
containing botling clups and 300wl of a 11 prxhuoe 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.

Place the soxhlet apparatus onto a boiling mantle ¢ondenser
combmanon and reflux overnight (16-24 hours). Solvew wust ¢yele 3
tinnes per howr nmwnim (controller set at *47 or #40%,7 ),

Cool the exiraction apparatus, [T lipid deterition = to be performed.
foilow thesw steps, else. wove on to Section 11.2.4.7. Weigh one 2530l

Jar aud record on the bench sheet. Spht the extiact uno two 250mb jars

{with the extract for lipids determination added 1o the pre-weighed ).
Be swre (o sphit the extacts evendy so as 10 ensure one Lall of the final
extract 15 an eacl container. Dry the exfiact (1 the pre-weighed jar to
comnplete divness and record the weight on the beneh sheet. Caleulale
the perceut lipids using the followimg equation:

edipid = e « 100

W,

Where: w, = weight of residue, in g, neasurad as the ifference w the
jar prior to adding the sample and following concentration.
w, = weight of tissue, 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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11.2.4.7 Concentrafe the extract usig a robny evaparator (with beatng bath o

453-50CY or nifrogen evaporator fo a velume of appoximately 15ml.. A
toluene keeper way be added at the option of the analyst. Concentration
teclunques mnst be precise and the analyst should be sure not to fet the
solvent level get too low or else risk the loss of the highter PCB
coanpeunds,

Extract Clean Up - For some aqueous samples and all tissne and solid samples. back
extraction with sulfurie acid 15 necessary 1o remove the presence ol mterferences. The
presence of color in an agueous sample determines if back extraction s necessary. it is
not. proceed duectly fo the silica gel clean up procedure m Secnion 11.3.4. Opnional clean
up procedures described w Sections 11.3.2-11.3.3 may be employed. Spike all samples.
meluding QC sawples, 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

11.3.1.1 After coucenhiation, solvent exchauge the extract by addine 60ml,
hexane to the sample jar. Partitton the extract aganst |0l snllune
acid. Shake for 30 seconds nuninun with periodic venting to a bood,
Remove and discard the acid (bottom) laver.

11.5.1.2 Repeal the acid washwmgs until no color is visible i the hexare laver. up
to a waxiimuw of fowr washings,

11.3.1.3 Partition the extract against 10wl soduun chloride solution and shuke
the same way as with the acid. Remove aud discard the aqueous
{bottom) laver,

P13 L4 Proceed with the sibies gel elean up procedue.
L1132 Opatonsl Sodmiw Hydioxide Clean U

11.3.2.1 Pror to performing the silica gel clean up step. an eptional base clean up
way be perfonned (o remove addimonal interferences based on (e
effectiveness of the sutfiuic acid clean vp or known sample matrix
tnterterences.

[1.3.2.2 Perfonn another solvent exchange <tep by adding 6Mnl hexane 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.

t4.3.2.2 Repeat the base washings unlil no color 15 visible 10 the hexane layer. up
to n maxuwnny 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
(botrom) layer.

11.3.2.1 Proceed with the silica gel clean up procedure

[1.3.3 Ophowal Flosi] 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
watiex mterferences.

11.3.3.2 Perform 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 nunutes. Let sit overtugll.
bi.3.3.4 Proceed wath the silica gel clean up procechue.

1134 5ilica Gel Clean Lip

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

11.3.4.2 Place the silica gel colun 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 |l extract to the silica cel colwun and allow the solveut
to ehute until the extract level 15 at the top of the sodnnw sulfaie.

11.3404 Rmse the 250mL jar coutanung the exlract with 30mE bexane and load
the vinsate onto the silica gel coliwn. Allow the hexane to elute nutil the
solvent level 15 at the top of the sodiumn sulfate.

11.3.4.5 Slowly add 30mL hexane to the silica 2el colmnu. allowing the hexane
1o pass throngh the cohuun using a graevity feed. Add additienal 30mL
portions to each column, as space permits. The total volume of hexane
eluant should be maximized to obtain the PCBs mest efficiently. yel not
averflow the 250hul jar
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11.3.5 Final Extract Coucentration

1135 1 Concentrate tie extract usimg a rotary evaporaror {withe bheating balh
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

L1352 Teanster the extract quantitatively from the scintillation vial 1o tle ate
satopler vial while slowly evaperating the extact ntilizing rle nittocen
evaporator, Dnee 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 Cluowaroeraph

Colonw coating: SPB-Octvl

il tluckness: 0.250mn

Cobiw dinension: 300 x 002 5mw (1D
Iojector temperabure: 37090

Sphirless valve tine: | win

Interface temperatue: 295 C
Temperats progrmm:

STAGE INTTTAL  INITIAL BOLD TEMPERATIIRE FINAL TEMP FINAT HOLD TIME. \

TEMPEC TIME, MIN BAMP. °C/MIN *C I[N
150 0

390 0

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

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

12,12 Wlass Spectromersy

12.1.2.1 The wass spectvomcter us! be operiled ey seleeted 1on monitoring
(8130} wode with a tatak cvele tine (includmg the veltage reset e of
one second or less. It 1$ nupoctant to wanttam the same sel of jons for
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both calibration and sanple extract analvses. Adl tons m Table 7 mus! Le
woenitered.

The recemmencded mass speceweter tuning conditions are based on the
eroups of wonitored 1ons. By usmg a PFRE melecular leak. 1one the
tostruuent to meel the miniuum 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 watchung couditions and the PER
reference peak. venfy that the deviation between each womitored exact
7 and the theorenical m'z must be less than Sppw. Each lock mass
nust be weunored and wust not vary by more than £20% thronehoar s
respective retennion floe 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 spectromefer.

Obtai a selecred 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 snd for the labeled cougeners.
Because of the eXleusive nin-s ratge coversd m each function. 1t may
not be possible ro mamtain 10,000 resolution throughont the wiass mage
diring tlie funchion. Therefore, resolntion mmst be = 8.000 tucughoul the
wass range and muost be 10000 m the center of the miass range for each
funetw

12.1.3 Lon Abundance Ratios. Minunun Levels. and Signal-ro-Noise Rahios — lnject a

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

12.1.3.1

Measiwe the SICP areas for each cougener or congener arotip., mxl
compite the 1on abundance ratios at the exact vz’ 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 this est repeated
until the 'z ratios fail within the lumits specitfied. If the adpsnueut
alters the vesolutions of the mass spectrometer. 1esclubon 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 labeled
compounds 1 the CS-1 calibration standard must bave signal-lo-uoise
{5/ ratios =10: otherwise. the qass spectrometer st be adjusted and
this test repeated imbil the wimunun 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 vesobve sutficiently. SN for these contpound- m
the €5-1 may fall below 100,

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

Initial Calibration by Isotope Dilution - Initiad calilation is required before auv
silpiv- can be analyvzed for FOB conseners. Inttial eabbration 1s also requared of any
rolfine calibration does not weet the required aceepronce coterta. Isotope dilntien i= used
for calibration of the Toxies. LOC PCBs. The veference connpound for each warive
cowpound 13 10y labeled analop. as listed in Table 2. 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 velative sosmon
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 -
rletenumed usmg the area responses of botl the primary and secoudary vxact
u’z’s specified 1 Talde 7, lor each calilvation standand. as tellows:

— (4, + 410,

A L AN

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 guavfties: 1he nmits nsed to express 2, and 03

waeist e the same.

12.2.3 To enbbrare rhe analyviieal svstem by iofope dilution. byect calibranou standauds
(S-1 theough C%-5. Use a volowme wdeneiea] to the vohane chesew m Section
12.1.3 anel the condiions m Section 12,11 Compute and stove the 1glative
response factors fon cach Native Toxies'LOC PCB al each conceutranorn.
Cotpute the average [uiean) REF. as follows:
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faf

Where:
1 = The nulabeled PCB congener.
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
Toxi1cs/LOC PCB 15 constant (less than 20% RSD), the average RRF inay be used
for that congener: otherwise. the complete calibration curve for that congener
must be used over the calibration ronge

Initial Calibration by Internal Standard - Internal standard calibration is applied e
deternunation of the nattve PCBs for wluch a labeled compound is not available. 1o
detenmuation of the Labeled Toxies/LOC window-definiug congeners. and labeled clean
up vongeners for perfonance tests and intra-laboratory statistics, and fo determination of
the Labeled injection miternal 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 122,

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

RF _m RF _{."I.:I -JI:J Q-;
" + £)yx0, R TS

Whiere:
1D and 4, =sum of the inreprated ion abundances of the quantitation wons 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 abundances of the quantitatinn ions the
wternal pnecthon standards.
quantity ol the Iabeled standard uyected (pa).

. = quantity ot the ternal wjection standard injected {pg).

AR

= ¢ueantity of the unlabeled PCB analyte injected (po)

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

=

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

Compute and store the relative respouse factor (RF) lor all native PCHs except
the Native Toxies/L.OC PUBs. Use the average (mean) response of the labeled
compounds at each tevel of chlonnation (1.0C) as the quantitation reference. to a
waxumium of 4 labeled congeners. as shown in Table 2. For the combinations of
isonleric congeners that co-elute. compute a combined RF for the co-eluted eroup.
For example, for congener 122, the arcas af the exacruvz's for 1041, 1141 | I18L
and 123L are suuumed 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 s'wandow-defiming compouds and the
labeled clean up standards, use the nearest elured labeled wyection witernal
standard as the guantilahion reference, as given in Table 2. The Labeled mjection
utternal 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 mjection internal standards. 1§ the
requested analysis comprises PO Bs niher than those contaiued n the Nahve
Toxies LOC mix. a five point calibiation must be followed for the Native
Toxies' LOC conmpounds while a one poiat calibrations must be lollowed Lor the
additional compoinds.

Secondary Sowrce Venfication - inmediately followmng the analysis of the

calibranon solnnons. analvze another standard at the nudpoeint of the calibnation.
Tlhus standard nmst be obtamed from a secondary vendor, or be from a ot
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, and OPRs (LCSs) be analyzed.

t2.4.1

1214

1245

|24

MS Resalulion — Statee resolving power checks uwust be performed at the
begmmng and end of each shift. Ifanalyses are perforwed on snecessive shifts,
ouly the begmning of slutt check s required. 1t the aperating critenia ¢anuot 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. those 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 GO peak represeuting each native PCB and labeled compoimd in the VER
standard wust be presenr with a S/N of :[0: otherwise. the mass specriomeler
st be adjusted ancd the VER repeated.

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

For each compound. compare the concentration with the cabbration venfrealion
lowir in Table &, If all compounds meet the acceplance critena. 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
pertoruung properly, o tus event, prepace a fresh eahbration standard o1 comect
the problem and repear the resolution aud VER tests. or recahibrate. Tf
recalibration 1x necessmry. vecalibration for the 209 congeners must also be

pet fored.

P Reenlion Tunes

12.4.7.1 Absolute, The absolute retention tinues 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 recalibrare.
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1248 GC Resolution and Munimmuo Analvsis Tune

12.4.5.1 Asa binal step in the calibration vertfication. wject the dilued combined
209 coupgener solution.

12.4.8.2 The resolution and niunmpun aualysis tine specifientions m Section
7.2.2 st be et for the SPB-Octyl cobwma, If these specifications are
uet met. the GO analysis conditions must be adpusted wnnl the
spectticauons ae wet, ur the colwumn must be replaced and the
calibration verification test repeatecd. or the svatewn must be reeabbiated

12483 Afterilie resolution and nuunmun analysts fme specifications age met,
updare the retention tioue, relative retention tines. and response taciors
for atl congeners except for the response factors for the componnds rhin
are mubi-point cabibrated. For these compounds. the mnlti-powr
calibration data must be used,

12.5  Analysis
12.5.1 Establish the operating conditious that resulted 1n acceptable calibration.

12.5.2 Add 2uL of the labeled mjection internal at 3000ng/mL (Table 3) to the 100ul.
{or 20pL) sample exwact numediately prior to wyection o nuonnize the
possibility of loss by evaporation, adsorption, or reaction.

12.5.3 Inject lul. of the concentrated extract containing the Labeled mjection internal
slandards using splitless injection. The volume 1njected must be identical to the
voluine used for calibration.

12.33] Start the GC cohunn mitial 1sothennal hold vpen injection. Start LS
data collection after the solvent peak elutes.

12.5.3.2 Moniter the exact uyz's at each LOC threngheut the [.OC refention tune
winclow, Where warranted, mowtor m'z "~ assoctated with congeners at
higher levels of chlorination to assure that fracowenrs are not mlerfering
with the nyz's for coneeners at lower levels of chilormation. Alswe where
warranted. nonitor w'z's associated with witerterents expected ro he
present,

12.5.3.3 Stop data collection after Y 5-DeCB has eluted. Retiwn the coluim 1o
the utial ternperature for apalysis of the uext extract ar stundare.

12.6  Identification Criteria - A PCB or labeled compownd s wlentified in a standard. blank,
or sample wheu all of the criteria w this Section are el
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1261 The sianals for rhe two exacl rife’s I Table 7 muest be present and must maximize
withun fhe same nvo scans,

12.6.2 The sigmai-ro-nese mano (SN fo tlie GO peak at each exacr iz st be =25
tor eaclh PCB detected i a sample exteact, sud 210 for all PCBs i the cahibration
audl verifieation standards.

12,63 The ratio of the mfcerated areas of the tae exact we's speeified m Tubile 7 sl
be witlou the liaat in Table 8

| 2,64 The relative rerention tiite of the peak for a PCB must bie within thie RRT OC
bimits specilied w Table 2 or willun similar bndis developed fromn calibration
data.

12,63 Because of congener overlap and the potential for interferma substances. i i3
possible that all of the identification coitena way not be wel. It is also possible
it toss of one or ware chlorines from g Inghly clilormared congener way mfiate
of prochiee a false coucentralion lor a less-chilonnaled conzener that elnics a) the
sane relention e I ideytfication 13 subigiows, au experienced speciiauel s
wnst delermmne e presence or absence of the congeuner,

L2686 [Fdw criteria srated ahowe are not wmet, the PCH Has uor beey rdentified b e
resylf for that congener may nol be veported ar used for permtting or vegulatory
coluphance puposes. I aterferences preclude iwdeunficalion. a new aliquat of
sapaple mst be extracred, further cleaned np. and analyzeel.

Li. QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS

13.1

The nanrnm veguivemenrs fov qualiry assurance ponsist of an mninal demonsteanon of
labioratory capatulity, analysis of samples spriked with labeled compouidsz 1o evaluale aud
doctinend daca quaiity. aud aualyses of standads and blaoks ag reses of comuinesd
perfornabes. Peforaance s conipared ro established perfoniance eriteria to detornue
if the results of analyses ineer the perfarmance cliaracteristics of the procedure.

If the procedire 15 ta be applied to sample matcix other than warer ilie most appropriate
wllentate relerence watms 15 substitmted for the reageat water malnx w all perfoniinec
resis.

13 0] Each apalyst most woake wir inhal demongieation of the ability 1o senerate
acceptable precision and recovery witl this procedure. This detnonstatiou i
aiver i Sectiou 13,2

1312 Tnrecozmtion of advances that ave ocowrning i analylical techucloey. and ro
oyercome wanls inferferences, the laboratory is permutted certam opfions fo
napnove separmions o lower e costs of nieasurements. 1hese opuons wehide
allernale extraction. coucentration. aud cheau up procedires. and changes m
colimns wad detectons [f an analytical teclmigne other than Ue lechukgues
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specified m FPA Method 1668 15 used that teclinique winsf Liave u specifieny
cqual ro o1 meater than the speeificiny of the teclutgnes m EPA Method 16647
for the analvtes of inlaes

15021 Prer te g edificatiou betng miade ro this proceduwe analysts nms
repeat the procedwe w Sectron 13,2, U the derectien ilnits of the
procedure will be affected by the change . the analysl s recpured to
demanstiate thal the DLs ave lower than one-tlurd the regularary
comphance level or eme-third the EMDLs i EPA Method 16684,
wluchever are areater, IF calibeation wall be affected by the change. the
métrieent st be reeahibrated per Secnon 12, Onee it i denaus| et
that the modifieation produces results equivalent or supenior @ resulis
produced by this procedire as wotten, that wiodilcaton may e vsed
rontinely therealter. so long as the other requereinents 1n this procadie
ave et sl s SOP wopdated to redleet thar clanges

L3 1,22 The analyst s required te amntaiu vecords of modifications marde 1o ihis
procedure. This inclndes. ot o winieod, resulls fom all gualiy contin]
lests comparmg the two procedures, data that wall allow anomdependent
revigwer 10 validate each delemination by ltacma the 1nstnoment autpnt
to the final resnlt, nuel docmmearstion u1les procedine o the forw ol @
wediication detatled in Section 21,

i1 13 Aualvees ol wethod blaoks nre tequued (o demonstrate [ieedno liom
coufamnnnnon, The procedmes and criterin for analvsis of o mathiod blauk e
deseribed m seerons .1 and 13.6

1504 The auadyst must spike all saples with labeled componds o manitor poocedinal
performanee. Tlus fest 15 desenibed w Sechion 133 When wesulls of hess <pke-
judicate atypical procedural performance for samples, the sanples ave diluted o
bring procedural perduouanee witlun sccepiable houls. Procedwres B dilulion ae
given i zection 4141

3.1 8 The analvst must. on an ongoing basis. demonstrate thavogh calilhation
verification ane the analysiz of the augoing preciston and recovery slandard
{OP: g Laboratary Cootra] Samiple. LOY) aud blanks thal the mualvtical syvslem
15 inconteal. These procedures are grveo m Section 3.7

1}.2  [mital Precision nnd Recovery (TPRE) — To cstablish the abiliny (0 eenerate nceeptable
precisiol aud tecovery. fhe analvsis st pevfonm the {ullowing eperstions

132 |

Eor low solids (aquecns) samples. extract. conceniiate aud analvze fon 17
aligquots ol 1eagent water spiked with 1 ol each ol the Mams stavdard spiking
sorlution, the Labeled standard spiking solition, aud the Labeled clean up smuclad
spiking solution. accordmg to the procedures set oul for beld samples Tos an
slleaitive sawple wwatiix, fomn abiquots of tle altermative referaiice malix are
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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 tlus test,

Using resulls of the set of four analyses. compure the average percent recovery
(X} of the extracts and the relative standard deviation (RSD) of the couceutration
lor each compound, by 1sotope dilution lor PCBs 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 spikmg solution.

13.3

<l

i

13.

[
(£

d
Cad
i

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

Cowmpute 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 innts 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 pracedures wust then be employed to attenpt to brng the recovery withu the
uortual range. IF the recovery caunot be bronght withio the normal range ateer all
clean up procedures have been emploved, water saniples are diluted aund smaller
amotuits of soils. sludges, sedunsots. and otlier niatrices ave analyzed.

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

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 deviarion 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 matnix

Lipdate the accuracy asscssment for eacl labeled compound i each matrix on a
regidar basis (e.g. after each five to ten new nmieasureents).

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

—_

[
o

J

3.2 Matrix - The watvix to be used for the qualily control samples must be consistent
witl the matrex of the field samples (1.2 reagenr water for agqueotis watrces.
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 o
precess the bateh of samples.

[ 3.54 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.

L3.55 Batch QC Samples — Fach preparation Batch wist containn. at a oot o
Method Blank (Section 13.6) to menitor laboratery intvacdneed contanunatnon, 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 m the
fomm of a DLCS (Secnion 13.7), an MS/AIMS paurisection 13.8% ora [ P
(Sectivn 12.9). Bateh QC samples do not count lowirels the muxiuian monber o7
sawiple allowed i a bateh {Seetion 13 5,13

Nethod Blanks - A reference matnx Meibiod Blank 15 analvzed with each -ample bBalel
lo demonstrate reedomn from coutamination. The watiix o the MEB sl be sindan o
the saaple omteix for the Latel.

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

1342 Tt any PCB 1s found m the blank ar greater than the mnumnm fevel (MRL J or ote-
thivd the regulaiony cowpliance Lior, whoclhever is areater. or 1F any potentially
wrerfering 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 mlerfering componind, 1.e. a
corpound not listed 1 this procedure), the blauk must be evaluated to detennuie
the extent of the contamumabtion. All sauples mnst be associated with an
uncontaminated MB or the data st be flagged ou the analytical repost

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

LCS DLOS cowbiuation = tun 10 ben of an MEDIMS, wiless specitically requested by
the ¢lient.
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571 Spike eacli of the Labeled ~landard spakivg solunon. Matnx standard spiking
solutton, and Labeled clean up spiking selutious wto 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 B and labeled componnds. compare the eeovay ta the
LCS lmwts giveu o Tuble 6, IFall compounds meer the acceptauce critei.
systenl performnance 1s acceptable and analyses of blanks and ~amples may
proceed. If. however, auy mdividual concentration falls cutside of 1l ranoe
given. the extraction/eoucenlration 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 venify perivrinance for all 209 congeners. the LUS DLCS mwst contam all 209
congeners over a peniod of 2 years. Compare the results of the 27 Natjve
Toxwes LOCs apsunst the requirements i 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/DIMS. according 1o
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 elient for direetions an how 1o proceed.

13.8.2 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 L.OCs against the requirewents i Table 6,

Field Sample Duplicates (DUP) — A client way request o DUP be perfornied on a fickd
sample. If requested. the DUP will demonshrate 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.
Otften, for aqueous samples requurmg DUP analyses. the chient will seud
a sufficient sauple amount to use 1L for each aliquot. Add 1 .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 Section 11. Tlis measurement provides
the batch s 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%%
EP}. 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
saupeles {blind or double blnwd) containing knowo amounts of udalbeled 237 8-
substimited PCDDwPCDFs ur other PCDIVPCDY congeners.

CAS/Houston paricipates w performance evaluation studies throwgh R.T. Corp (RTC).
Solid aqueons. aud tissue studies are perfonued semiannually. Al studies are perfonmed
following the guidelines of the SOP for Praficiency Testing Seuple oalvsis. ADM-PTS.
DATA REDUCTION AND REPORTING
141 Calenlations - A combination of OpusOuan and CAS LIMS 18 used to caloulate

concentrations based ou the nuwerpretanon of the raw data and the preparation
inioation,

ld 1] Isotope Dilution Qoanliralion

£4.1.1.1 By addme a known amowunt of the fabeled Toxies/T.OQC window-
dehming componntds to every smuple prior lo extraction, correction fol
recovery of the PCB van be made because the native compound and its
labeled analeg exdubil siunlar elfects upon extractivn. ¢encentraiion. sod
gas chromatograpby. Belabive response factors (RRF ) are used n1
cunjunction with the calibration data in Secnion 122 to deternime
eoncentranons m the final exrract, a0 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:

o (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 compeund {Table 3).

k£ %,
I R T
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RF, = Calculated mean relative response factor for the native

cowpound relative to the appropriate labeled compound.

14.1.2 Tutemal Standard Quantitation and Labeled Compound Recovery

[4.1.2.1 Compute the coucentrations m the extract of the native compounds 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 ntemal standards. of (he labeled clean
up standards. and of the labeled mjection internal standards deteraned
[row the witial calibrarion data (Section 12.3) nsing the following
equation:

A AR L
“ . - A RE,

Where:

(s, = The coucentration of the labeled compowund m the extact,

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

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

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

Fm = Calculated wnean relalive response tactar for the narnve

compound relative to the appropriate internal standard.

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

foxnd

= 100

Recoveryi"al

Jpakuted

14.1.3 The concenfration of a native PCB i the sawple is computed nsing rhe
concentration of the cowwpound 1w the extract and the weight/ valume of the
sample, as follows:

(-
Coneeitration - —= = }
W

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

wv; = The sampie dry weight (i kz) or volunie (i L)
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NOTE: The concentration of the compound n the sanple 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. w the extvact, and analyze an aliquot
of this diluted extract. It the PCBs cannot be measured reliably by lsotope
dilution. analyze a smaller portion of the agqueocus 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

np

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 orzmal extract (note that
no addifional clean up 13 nevessary ) with the dilutiou factonr tones the
usual quantity of iternal standards. Reanalyze the dthuted sample using
the labeled standard recovernes calculated from the mitial analyses 1o
correct the chiluted resnlts for losses during rhe onginal exteaction and
cleau up. Calculare the results as m Section 14,1, wultiplying the final
PCB concentrations by the dilution factor

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

Sample Specific Esnmated Detechion Liont - The sample specific estimated
detection lunit (EDLY) 1s the concentration of a given analyte required to produce a
stgnal with a peak height of at least 2.5 times the backaround noise level. An EDL
15 calculated for eaclh 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 backzrownd 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 bomologous 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
staucardy, multiphying that neise height by 2.5, and relating the product
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to an estinated concentration that would produce that peak height, Use
thie loruunla:

a5 ! i
o At )l
.~ RE,

[

whers:

£0L = Estunated detection lnit for homologons PCBs.

A, = 5um of the heght ol the noise level for each quantiation 1on fn
e undabeled POTEs

Ch. = Onautity. 1 pa, of the labeled standard.

Hy - Swm of the height of the signal level for each quantitation ion For
the labeled standard.

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

For compownds characterized by the vesponse of a signal 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). witli the
exception that the vanable 4 represents the stun of the area under the
stualler peak and of the other peak area calculated using the theoretical
chlorne isotope ratio

L= R e N e
A
A 55
J: = —_" Ur = 'rn'}
i,
Where:

Ay = Avea of the first 1on 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; Il < i then use A4, and
adjust the value for 4., Use the second and third equatitons for tlos
adjustiment.

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

RED =

=5 100
(S, +5,)2
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Where:
5;, 5= Sample and duplicate sample resulis.

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
recorumiended by the Chlorinared Droxing Workeroup (CDWG) of the EPA and
the Center for Disease Control (CDC). This method assigns a 2.3.7.8-TCDD
laxieity equivalency factor (TEF) to each ot the coplanar PCBs. The 2.3.7.8-
TCDD equivalent of the PCBs preseut 1 the sample is calculated by snmuung 1he
TEF times their concentration for each of the compounds or groups of
compounds, The above procedure lor calenlating the 2.3.7 8-TCDD toxicity
equivalents is not clamied by the CDWE [o be based on a thorouglly establisled
scientific foundation. The procedive. rather, represents a "consensus
recommendation on scrence policy.” Sinee the procedure may be chianged m the
turure. reporting requirements for PCB data would still wclude the reporting of
the analyte conceutrations 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 reqinrements hiave been met.

14.2.2 Refer to the SOP for HRMS Dara Review and Reporting, HMS-DATARED for
zenerat 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 ni'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 {east 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.

Pertorm mannal integrations of peak areas when interferences preclnde computerized
calenlations. 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
tools m OpnsQuan. the peak must be wanually integrated to represent a straight baselmne
equivaleut to the noise. Fellow the SOP for Mannal Inregravion of Cliromatograpliic
Peaks. ADM-INT.

METHOD PERFORMANCE

e |

Method performauce information cau be found in Method 1668A. Section 2.0,
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15.2  Method performance is monitored using a sawple specilic EDL calculation, as showa
above. Method reporting lunits (IMRLs) are as defined in the reference methad
(Estimated Mimmmum Levels. or EMLs. Table 23, MRIs have no coirelatiou to the EDL.

15.3  Lmuts of Detection (LOD) and Lunits of Quantitation {1.0Q) are generated and verified
according to the requirements in the Departinent of Defense Quality Svstems Mamual
{Reterence 19.2).

POLLUTION PREVENTION AND WASTE MANAGEMENT

It 15 the laboratory's practice to minmnize the smount of solvents, acids and reagent used Lo
pectorm tis 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
trom salvent and reagents used 1n this method can be minuzed when recveled or disposed of
properly. All disposable alassware shonld be recyeled as per the laboratory procedures, The
laboratory will cowply with all Federal. State and local reculations governing waste
wanageent, 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-
ASTDISP.

CORRECTIVE ACTIONS FOR OUT-OF-CONTROL DATA

Comective acnon measures applicable 1o specific analysis steps are discussed m the applicable
section of thus SOP. Also. refer to the SOP for Corrective Action, ADM-CA, for cotrect
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 docimentanion,

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

17.1.1 Extremely low recoveries of labeled staudards (for samples where the clean up
standard recoveries ave normmal) 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 1o
e fficient final transfer 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 on the column.

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

possibility should be considered that addition of that standard to the sauple or
extract las 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
anticipated arca. the possibility should be considered that two aliquots of that
standagd bave beeu added to the sample or extract.

17.2  Low seusilivity (poor signal-to-noise ratio) way be atiributed to a munber of causes,

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

=1
|=d
e

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

-l
1-J
e

A degraded colunn can cause peak distortion, and may also lead to adsorptive
losses. Excessive bleed of stationary phase from the column may result m igh
background levels and, consequently, clevated nowse levels (thus decreasing the
sigual-to-uoise ratio). The problem is commmonly restricted to the first few
centimeters of the cohunn, and can be corrected by cutting oft 10 te 20em of the
COojmml,

=]
1
I

Fhigh backmoind levels can also be attnbuoted to bleed from an mapproproane
LTI,

[7.2.5 Re-tuung of the mass spectrometer wught inprove the seusitivity. or the problem
may be due to a contaminared on source, If. vver a period of thwe, continnal
mereases mthe eleciron multiphier voltage are necded o obtam adequate
sensitivity. then the photo mmltiplier woay have to be replaced.

17.3  Contanuuation problems, if they arise. should be investhigated 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
chewneal shiould 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
deternue the particular step, reagent. chenucal, or piece of equipment that may
be contributing the contamination. Onee it bas been 1solated. corrective action
nieasires wmist be put m place to rewove the contanunation and prevent its

eoctiurence.

17.4  Problews that requue comective action are to be documented by the analyst.
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CONTINGENCIES FOR HANTH ING OUT-OF-CONTROL OR ITTWACCEPTARLE
DALA

e Bacnon 17,
REFERENCES

191 “Method 1668 Revision 4 Chiorwated Biphenyl Congeners 1n Water. Soil, Seduwnent,
Bivsolids and Tissue by RGO IRMS " USEPA. §21-R-00-02. December 1999

192 Do) Qialine Svstems Mere! Flnal Version 4.1

193 2003 NELAC Quality Systems Standard

TRAINING PLAN

2001 Befer to the SOP fr Deciunentation of Training, ADM-TRANDOC The SO describos
the frawig owdive and necessary docuwmentation (Figie &)

20,2 Bewview the SOP aud published wethod. Also review safiety procedures. any mstnement
related wanuals. and all related S0

2003 Followinr these 1eviews observe the procedure as performed by ainoxperieneed anal v af
a mininnn of flivee tines,

2h4 Onee the analyst and tamer are comfortahle watlt fhe procedure, the sialyst anst
pelform the SOP wirli supervisiow for an extended penod of fune. Dacig s peood, e
Aualyst e expected o tansithion Bom a vole of assigiug o perforoanz the procedime wally
munuzal vversighi frow an expenenced aualyst

-
=
"

Independently perfor the SOP and complete an Dnital Demonstration of Capalbilibies.
Thius study can be based on either g blind Perfonnance Evalnation sawple or [
cousecntive LOS sauyiles. Doctuuent these stmdies,

METHOD ATODIFICATIONS

The following wodileations have been wade 1o the pubhshied method {releencad
parenthetically). These modifications offer equuvalent perfonnance at a reduced cost

211 Modificanow of sepacatory fitanel extrachon by replacinz wath b2 2al exrraciion jars
Solvont volumz and toral number of rinses lias beon redneed oo 150wl and tlicee
twises to L300l and 2 rinses (Refereuce 19,1 Section 12.2.25,

21.2  WNao TS5 fur aqueous snoiples (Ref [9.1 See 11.2).

21,2 Addinon of ASE extraction techunigne for solid samples (Retf 191 See 12.3)

214 Soxhlet extraction also perfonned for solid sawples (uot SDS). Sawple 13 nnxed

adequately witl s sullate to uuprove extractiow efficiency (Ref 19| Hee 11,3},

No particle size estimation t5 perfornued (Bel 19| See 12.3).

L~
—
¥l
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21.10
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Revision; §
Versiow Date: DECLS (0
A kiln i oot emploved by CASHouston [or all reisable alassware cleanms (Rel 191
Sced.2).
stlica gel achivated ar 1 20°C No GPC carbon. [TPLC, or autluopogenie cleas ups aie
performed. Cohuun packine procedure 1= shightly different (1o neuiral e¢l between
lavers) Sihica gel elution 15 greater thao 2301l (Rel 19 | Sec 13),
Sullline acid and sodmm hydroxide back extiaction volumes are tedneed (Rel 191 Sec
12.5). Sedmm hydroxide back extraction and florisil cleas ups ave optioual (Ref 19 1
Sevs 12,5 and 13},
Staudard procedire 15 to brine fimal vohone of extracts o 1000L mtler than 2001 (Rel
19,0 Sec 12.7.7).
All extracts are stured cold at 0-6°C wstead of frozen (Ref 191 Sev 3,527
OpusQuan 1 luted to fotr quantitation reference compaunds. Therefore. all PaanaCBs
dle guantitated agawst LOAL. |14, LISL. and 1231 The purpose of quaatiswe (eaiost
more thau one labeled standars 1% 1o rednee the effecr of saterferences Onanntatiuge
apamst four. rather than five, componnds sil] has an eguvalen! eflect (Ref 191 Table 7).

INSTRUMENT SPECIFIC ADDENDU Y[

Nonae,

CHANGES FROM PREVIOUS REVISION

23,1 Section 1.1 Added EPA Method reference

33.2  Sectuens 3.7-8 Lipdated.

233 Section 3 Updated.

234 Secnon 6.2,1 Updated,

235 Secnen 7.3 New and all followine sections reumbered,
236 Secnon B3 New and all following sechons remunbered.
237 Section 89 Updated for mmtfle Ruroace procediue.

2358 Secnon 11.1.2 Epdared,

238 Leerlon |14 Updated to wiolude corm o1l Blank warrx.
2X10 Secnow 112 Updated,

2311 Seetion 1.3 Updated.

2312 Secrion 1414 Updated

23.13 Seetion 15 Updated.

2314 Sechon i9 Lpdated.

2315 Seenoo 21 Updated.

23.16 [ahle 2 Updmed (footore)

2317 lahle 3 Updated,

A TACHMENTS

241 Tables — See Appendix L.

24.2  Figures — See Appewdhx 2.
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APPENDIX 1

TABLE 1
NAMES, CONGENER NUMBERS, AND CAS REGISTRY NUMBERS FOR NATIVE AND
LABELED CHLORINATED BIPHENYL CONGENERS

IVPALC [CAS registry TUPAC [C A registry |
C B congener! numnber [number Labeled unalog Junalog umber
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SOP Code: HMS-1668A
Revision: 3
Version Date: 01/11/10
TABLE 3
CONCENTRATIONS OF NATIVE AND LABELED CHLORINATED BIPHENYLS INSTOCK
SOLUTIONS, SPIKING SOLUTIONS, AND FINAL EXTRACTS

Solution Concemtrations

CB Congener Stock Spiking Extract

(1g/mL) (ng/mL) (ng/mL)
Native Toxics/LOC
1 20 5.0 30
3 20 5.0 N
4 20 5.0 20
15 20 5.0 S0
19 20 5.0 SO
37 20 5.0 S0
34 20 5.0 S0
77 20 5.0 50
81 20 50 50
104 20 3.0 S0
105 20 50 50
114 20 SO 50
118 20 50 50
123 20 5.0 50
126 20 5.0 30
I35 20 5.0 30
156 20 5.0 S50
157 20 5.0 50
167 20 3.0 50
169 20 5.0 30
188 20 5.0 50
189 20 50 50
202 20 50 50
208 20 5.0 50
206 20 5.0 50
208 20 5.0 50
209 20 5.0 50
Native congener nix stock solutions
MoCB thiu TrCB 2.3
TeCB thru HpCB 5.0
OcCB tluu DeCB TA
Labeled Toxics/LOC/window-defining
1L 1.0 10.0 100
3L 1.0 10.0 100
4L 1.0 10.0 100
15L 1.0 10.0 100
19L 1.0 10.0 HO0
37L 1.0 10.0 100
5L 1.0 10.0 100
77L 1.0 10.0 100
SI1L 1.0 10.0 100
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SOP Code: HMS-166084

Hevision: 3

Version Date: QLS 1210
TABLE 3 (cont.)

1041 1.4 10.0 |0
1051 1.0 190 10+
4L 1.0 10,0 100
H1EL 1.0 10.0 100
1231 1.0 100 L0k
1261 1.0 100 100
(2l 1.0 100 100
L3461 [0 10.0 bOO
| 133k o 1 [.O 1 10.0 | (00
L67L 1.0 10.0 | 01}
L&91 L0 10.0 L0
|HEL 1.0 10.0 L O
| 891 1.0 10.0 L OO
202L 1.0 10.0 | i
2051 L. 1.0 | 00
2061 1.0 LA 1040
031 1.0 100 1530
2091 [.0 (0.0 100
Labeled Clean L'p
28 1.0 140.0 100
LLIL 1.0 10401 L0
| L7BL 1.0 (0.0 166
Labeled Injection Internal
oL S0 {00 L (30)
Sk 540 006 | GO
101LL 5.0 S0 100
350 S0 00 [ ()
1941 S S0 106
Diluted combived 209 congener salution Solutian Concentration {nginl)
INUTIVE Oy
MoCE thm TiCB o1l
Ted'Biluu HplB L00
OcCB thru Del’B | )
Labeled Poxics LOC window-defining | 0
Labwefed ¢ lean Up 164
Tabeted tujection Tuternal 1040

Section §.20

& Section B.16
: Secion 5,17
1. Secton & |9
5. Secton 5.18
. Section §.16
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SOP Code: HMS-166084A
Revision. 3
Verson Date. 01711 10
TABLE 4
COMPOSITION OF INDIVIDUAL NATIVE CB CONGENER SOLUTIONS!

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 25 |
o | &1 [53 5 111 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 34 114 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 71 160 112 180 | 98
38 | 124 172 68 128 |25
35 | 106 191 58 162 116
50: | 122 170 6l 157 126
45 | 10s 190 35 184 155
52 | 127 | 2017200 60 186 |38
19 | 152 204 94 187 | 6
75 | 136 | 200/199 100 183 | 848
41 | 143 195 91 181 154
72 | 151 196 121 192 202
S7 | 144 195 90) 197 203
S REE 194 9% [99/201 | 208
66 | 142 107 108100 | 203 206
79 | 133 | 209

Total Mumber of Congeners

&3 | 54 | 20 | 15 ; 78

l.  Congeners presant in each standard sohitien are listed in elution crder for eacl level of clilonnanon. See Table 3 o
concenmations of congeners in stock solutions and Table 5 for concentrations m cahbration «fandads.
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SOP Code: HMS-1668A
Fewvision: 3
Version Date. 01/11/10
TABLE 5
CONCENTRATION OF CB CONGENERS IN CALIBRATION AND CALIBRATION
YERIFICATION STANDARDS
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SOP Code: HMS- 16684
Revison 3
Wersion Date: D171 LA10

TABLE 5 (cont.)
it | Solution concentralion (ngfml.) .
B €502 €521 - |
C B cangener TUEAC! [(Hi sens | C8-1 CH-2 | (VER)Y | Ob54 | O8-5
N34 65 HeCB| 135 164} b 100 Jid b | 1og
"'r“-. 23T A AHACE| 1581 | 10 Lol L fia 1
. 135 4.5 T B| 15T 1) I o e | e | oo |
A2 A5 HAR| 1470 TEH0 1idiy 1un T fom | g |
WS ATSS R e [ {Hi | L | 1CH L : [ri
T 22 3N NG| IREL 100 T 100 g | tow | i
S LA, 55 HpCB| 1800 LN} e | fins 1en e |
Cl 233 5.3 4800 220 144) oo | iob 100 T ETE
BT U SRR i e Y iK1 I L 1l [N | oo |
LR AR MR e TR e T i‘n.--f_ T1ed0 1ing Ty LIRY teAl i
T o o S ) .{;h ot asl 1531 1 100 fo 1 LU
Telhels] Al 164 | (4 i i) Jid T |
Labeled clean-np {
L A e o ) i 110 | 100 Lo 1] Lo
. W ¥ S AL DT T11E HT'-JI_W_ |1 | LA il 11, ET l
Uil 335, 7 HpOB| T7EL L j L [§RTE [y R i
Labeled injection internal e~ i -
R e R i T i | €3}, [t T (i [ [ | i
'C, 2255 TeCR] 52 1040 Oz 1 T 100 i
L -:1:' A3 MeCR| 1011 (L ey [ [ T i |
22 3 a5 Hels 138 1k 10 17300 1 Lfu 1367
AL AR AL SN OuTR] 194] 10 L . B 10 [

Suftis "L dicates labeled componind,

Aclelitivual concentration wsed fou calibration of bigh sensitnciny HRGCHRMS sysemz (oo usad by

C A Huosmoul,
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SOF Code: HMS-16684A
Revision: 3
Wersion Date: 0110

TABLE 6
QC ACCEPTANCE CRITERIA FOR CHLORINATED BIPHENYLS IN VER, IFR, OPR, AND
SAMPLES'
Congener Test conc IFR Lﬂl}iifl:{;::::m::unﬂ
Congewer| nwmber’ | (ugml) | VER' (%)| RSD (0%) | X (mo) | DPR (%) satnples (%4)
(. L.MoCB I 50 70-130 10 60-140 | 50150 ]
3-MoCB i 50 70-130 40 GO0-140 | 50-130
1Y-nCHE 1 11 T0-130 40 60-140 | 3D-150
4.4.DIiCE L5 a0 90-130 A0 G0-140 | 50-1350
226-TCR L3 54 74-130 40 G0-140 | S0-150
Jaa-TrCB 37 &0 70-130 40 50-140 | s0-150
1266 Tel'B A aQ] 150 40 G0-140 | s0-1%0
3.3.4.4TeCB 77 50 F0-130 4 §0-140 | Fn-150
JA45TelB =y 50 70-140 40 a0-140 | 5015
22 4.6.6-PeCB 10 a0l =130 A0 A0-10 502150
2A¥AA-PeCB 108 a0 70-130 30 G140 | 50-150
23445 PCE 114 50 10-130 40 G0-140 | 50-150
23 4.05-FelB 118 50 70-130 10 su-140 | s0-150
2344 5-PeCE 123 50 70-130 Ely GO-140 | =0-150 o
13445 PeCE 116 50 TU-130 40 60-140 | 30-150
1144 66-HCB 155 S0) 140 0 SO-140 | 5221850
2134 4" S HxCE' 156 30 0-130 40 61411 | 50-150
13344 5-Ha B 157 S =130 A0 G0=1-14 50-150
234455 HRCDE 167 50 0-130 4 G140 | 50-E50
3344 5.5-HxCB 160 a0 T0-130 A0 @0-140 | 50-150
1234 A6 E-HpCD 188 0 70-130 40 6140 | 50-1350
2.3.3.4.4.5.5-HpCB 159 30 10-130 ETi] G0-140 | S0-150
LY 33550600 202 50 10-130 40 60-140 | 50-150
1A S EOCR ns a0 70-130 40 60-140 | &0-150
LA 44055 6-NolB 106 50 T0-130 40 60-140 | 50-150
1.2.3.3,4.5. 5 6.6-NoCB 208 50 70-130 40 60-140 | s0-150
DeCls| 200 : 50 30-130 10 SO-110 | 50150 i ]
By MaCB IL 100 50-150 50 20-135 | 15140 13030
B md-MoCB 3L Log 80150 50 20-145 | 15140 L5150
B2 DicE 4L 100 801 50) <] 35135 | 30140 25-154)
B . a.4-DIiCR 5L 1040 50-130 a0 35-135 | AG-140 35-150
L2 P -TrCB 19L 14 50-150 50 35.035 | an-140 15150
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SOF Code: HMS-1668A
Revision: 3
Version Date: 0L/ 110

[

TABLE 6 (cont.)

U0 -3 AATICR 37L 100 50-150 | o 35135 | 30140 25150
B 222 6.6 TeCB 4L 1130 500150 N 45145 | 30-140 25150
HE i gt TelB 7L 194 50150 1N 35213 | 3u-idu 25-150
Byl Al 5Telh SiL L) 5011 50 501 35145 | 0-110 23004
1 2.2 4.6.6-PeCB 1941 L0 20-150 59 33135 | 0140 MR
He 2 ¥ 4.2 PeCB 1050 100 50-150 50 35:135 | 30-140 15005
HO-234.45-PeCB| 114l 100 §0-150 &0 15135 | 30-140 25150
2 3 44 5P B 1I5L 100 504150 50 35135 | 30-140 254150
B2 3 AL 5-PeCB 1230 100 0-150 50 15-135 | 30140 2518
__ﬁ:f-j 344 PeCB L 36L Lo6 s0-150 | 50 15135 | 30140 2515
2.2 4.4 6.6-HeC R 1551 L0 S0-130 50 16135 | 30-140 hLAE
H,4-2.3.3°4.40 8 -HxCB L 56T 100 A0-150 aQ 35135 | 30-140 15.150
Oyl 340,05 HeCB L57L [ A0-130 &0 35135 | An- i 35140
B DR IO I TN E Pas I6TL. £ S0 | A0 i 351350 30140 18] a0
B ce| e 100 0.180 | a0 | 45138 0. 15150
el A S -HpCh [RET 100 ELNETY a0 35-135 | 30-1440 1550
L34 55 HpCB 1591 160 S3-150 5 35145 | M-14) 25150
B U T I - O il 100 30140 50 3135 | 40-140 I5-150
0243 1155 6-000B 2GS0 100 50-130 5 35S | A0-140 25-150
PR T B VR ULIL A N E HaL 100 6-150 a0 35145 | 3U-1d0 8|4
:':ﬂ_'|3-1.2'.3.3'.4.5.5'.6.6'-__\-'DCB JUSL 100 504150 S0 15035 | s 25150
P B L T A U WO A09L 100 50-150 50 35.135 | 30-140 1518
Clerraregs standard
L o B 5L i &0-130 45 45120 | 40-12% Bi-113
E P JERL T U g LLIL 100 60130 43 45-120 | 0-125 Wi-135
133 55 6-HRCE 175L 100 60-130 "k 45120 | 40-125 i0-13%

O acceplance criteria bor IPE, OPE. nud sanples based on a J0p0. exoac final vohuane,

Sulfix L7 mdicates babeled commpound.

See Talde 5.

See Secrion 12.4.

PORs 156 and 157 are tested as the sum of rwo concentations.
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TABLE 7

SOP Code: HMS- 10654
Hevision, 3
Versioll Date: 0L 110

SCAN DESCRIPTORS, LEVELS OF CHLORINATION, AM/Z INFORMATION, AND
SUBSTANCES MONITORED BY HRGC/ITRNS

Function and

chlorine level m/z nyvz type /2 formula Substance

Fp-1: Cl-1 1880393 M i | N | Cl-1 C1
190.(5363 M2 T H, e Cl-1 Cl
2000795 M g I | “C,, Cl-1CB
202.0766 Al+2 T e “C,. Cl-1CB
2189836 lock C, F, PFR

Fa-2; C1-2.3 222 1003 M G SO0 1 e Cl-2 PCR
223.9574 M- L P R R CI-2 PCB
225 994 hSER e T IR Cl-2 PCB
2340406 il i Rl o “C,, U2 PCH
2360376 M2 .+ P S ol e, C-2 PCH
242 9856 lock C. F, PFK
2559613 M e, Ha ¥ Cl-3 PCH
2579584 M-2 e H. ML T C1-3 PCH

I'n-3 25396013 M NCaH- L C1-3 PCB

C1-3.4,3 257 9584 N+2 L S | R G T Cl-3 PCH
239.9554 N[+ 6 Rl 9 Cl-3 PCB
268 0016 | Y TGL Y, CI-3 PCH
269 9986 A2 Vs He €I T Cl g, C13 BCE
280.9825 lock &7, PI'K
2899224 8| e S L HEE, B Cl-4 P
291 9194 M+2 e ) - s ] Cl-4 PCB
293 9163 M+ 4 /T o S Cl-d PCI3
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TABLE 7 {cont.)

SOF Code [TVS- 160608 4
Revision: 3
Wepwion Dafe: D100

Funetion and
cldorine level m'e e type /e Formula Sibstance
301 9626 M " B Y, HeL. Qg PCB
33,9597 Al+2 B R ) T & S Cld PCR
323 BR3 M P RS2l Cl-3 PCTS
325 880M - 2 RO HAT LA Cl-3 PCR
327.8773 Mra i a7 L o e (¥ Cl-3 PCT3
337.9207 -2 M HE 0L HC, CLAPCR
3399178 W+ B HI G 20y ey GRS PLH
Fr-d 189 9224 8 i 200 o Cl4 PCB
Cl-.5,6 291 2194 M+2 B T el Tl Cl-d PC1Y
293.9163 -4 Ml O T Cl-4 PCD
A01.9626 M=2 e B, 0L e ML Tl PO
303.9597 ES! S G 4 e ) HC, T4 PO
323.8834 M B L, Cl-5 PO 1
3258804 M2 o Pl 4 AT Cl-3 PCR
3278775 Mo AR PR G e ) I Cl-3 POCI
330.9792 lock e s PFE
379207 n+2 Py Hy PELTE L. G5 PCR
339.9178 M- 4 L SRV Yy, TS PCB
3598413 M+2 e s N ) | Cl-6 PCBH
361 RILS M=d S ol B0 TR Cl-6 PCTS
363.8336 M-6 i >3 R T Cl-6 P
371.8817 M-+2 e A MR O, Cl-6 PORS
3738788 S L] i B CELYEL YL 6 POCR
Fn-3 323.8834 il ML YEL Cl-3 PCH
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TABLE 7 (cont.)

RO Code; HMS- 16684
Rovismon: 3
Wepsion Dare: 011 1/10

Function aml
cllorine level m/z m/z type m/z formeula Substance

Cl1-3,6,7 325 8804 N+2 s SN s T P & Cl-3 PCB
327.8775 M+4 B L T Cl-5 PCRB |
3379207 N 2 MG B, 0 O e, CL-5PCB |
339.9178 M-4 i P e o Pl o) 5¢; Cle3 PCR |
3549792 lock £y RN
359.8413 N+2 5 T e sl Loy Cl-6 PCB
361 8383 M+d o IR S L SR v Cl-é PCH
363 8336 M6 o W e Cl-6 PCR
371.8817 M+2 Ve e V08T "¢, Cl-6 PCB
373.8788 M4 o e g v ) He,, ClePCB
393 8023 M2 oo B R & Cl-7 PCB
395 7993 M4 g Gy R e B Cl-7 PC
397.7966 M+6 A | P e Cl-7 PCB
4058428 M2 L oy - e PR e, ERTPUR
40178398 M4 L ) (g & B¢, CI-7PCB

34.9728 QC G B PPN

Fn-6 393 8025 M-2 2 H YO Y Cl-7 PO

C1-7.8.9.10 393 7995 N = G e ¢ L Pl < C)-7 PO
397 7966 M-6 0 M POL T Cl-7 PCB
4058428 M-2 e B0, Tl e, €17 PCR
407 8398 Mo b P L o R 6 A ¢, C-7PCB
427.7633 M3 2 5 P Pl S ) Cl-# PCR
429 7606 M+d o e & P g Ci-8 PCB
431.7576 M -6 g SO0 1 S, o AR sl Cl-8 PCB
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SOP Culde FIMS-1668A
Bevision: 3
Warsion Dade; 01407710

TABLE 7 (cont.)

Function aml

chlorine level oz nm/z type m/z fermula Substance
439 8038 M+2 M Ha 0l e “C,, CI-8 PCH
441.8008 M e B < Do s P o 5C,; CI-8 PCR
442 9728 QC O B PFK
4349728 lock oy B PFK
161 7246 M-+2 SCL B e C1-9 PCR
463,7216 M+ R, B, Yo CI-9 PCR
4657187 M5 S LN, Cl-9 PCB
473 7648 M+2 e B P B, €19 PCR
4757619 M+4 R s 0 R ", £1-% e0H
495 6836 M2 B N B IR & Cl 10 PCB
497 6826 M -4 .l el R C1-10 PCB
499 6797 M +6 s el YL Cl-10 PCH3
07,7238 M2 S B el X Mo, Cl10PCB
09,7229 M4 e H, e, ), "e,; C1-10 PCB
5117199 M6 e, HLNCL S0, He . Cl-10 FCR

Mot CASHouslon utlizes @ 7 [unelion scquistliog proera,

Fsabpie niasses vsed o accurate imass calewlation:

'
I'_C
II'I:—.
.‘-SC]
s'.l:_—l
iy

LOOTE

| 20000
(REN AR
49689

30.965%

159984
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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

] nimeh 2 313 266 3o
2 mim+2) 156G 1.33 |.7%
3 mim+E) i k1. 120
4 miAm+2) 0,77 (165 (189
5 mElintd) .55 332 .78
i {m+2¥(mrd) .24 & .43
7 (mer 23 {md) 1.03 R |5
5 (m+2) (e 4) 039 07 e
o im+ 2} (med) 0,77 nas L By
H (s 23 (- 4) 169 059 (7%
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SOP Code: HMS-1808A
Fewision: 3
Yorsion Date: 111D

TABLE &
SUGGESTED SAMPLE QUANTITIES TO BE EXTRACTED FOR VARIOUS MATRICES'
g e -plinsc
Donkiig o ater
Agiuancs K onmchamer <] ot 100 ml.
[Treated wastewater
Oy <ol
Salul Ko omipnsT -2 Salal A l4g
sl
¥'asle snbvent
Fhrganic Wiasig ol | Chrgawic S-l0g
DL puiriier
T esatn: L] ; — Crrgaisc =10z
Hinwaw adlipos: i e
Crlulii-phnse
Liguitl*selia
W1 san
Cratreated e1iluen
o Solid Iyipested wsacipal stdaz -3 Sulil S-log
Filter calee
Fapar pulp
TP el slise L-140 Doth 510y
B F2aly washe i
L inuie: Tigunid
La-pragus: cffuear
Ay LEoe O s TItrented etflien: | Unaanic L
D wasle

g Liserented eftuey: Y 4 o
Aquectsoreanaaelid BB Cirzamic & solid RN IET
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 we percenl sulicls wall contain b of sehids, For aqueois somples conlamog arealsr Hun e
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 mualti-pies
sustent in wluch one of the phases is water. they will be preferentially dispersed 1o o adworbed on the aliemmate

phase beemse of then low solubility in water.

Aqueons sanples are Gliered aller spiang with the labelzd conpounds. The fllicae and 1be waetals tragspesd on ol
[lber are extracied separalely. anc the exnacrs ane combined fo clean up mad noalyrss.,
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SOP Code: HvS- 16684
Revision: 3
“ersion Date: 017017110

TABLE 10

CORRECTIVE ACTION S5UMMARY TABLE

QC Activin

Luncceptable Criteria

Hecommended Corrective Action

Docuinetatian

Ifethiod Blauk

MRL. =110 sample
COHIE,

Anslviere an nstnoament blank o
demonsivale mwsmument 1s free of
possible contamination, Evatuale
whethar znire sauple baweh must
b re—exiractad. depending on
client specificabions.

C'onecnive Acrcns
gt be dorumeanesd
as a non-confornry
Conprounds
associnled with a
walue wn che M ars
flagzed with "B on
Form 1=

stment Blank =pA L Determate canse of contanunarton, | Fesolve blank e
Analyoe an acceplable mshmen before proceeding.
blank prwer o analvzing analyneal
sequsLce.

Liitial Calibration + d0% nalive srandards Reanalyze standards, 17 sl Resolve [CAL

Standards = standards 155ue

0% labeled standards

Cuntmuing
Calibranon
Venfication
Atandard
{CCVIVER)

= BRF: + 40% native and
4 500 labeled for
bezimning cal

Ending CCAL nom
requared for 15684

waceepiable. remake siandards
and reanalyze.

belfore proceeduig

Reanalyze standacd. I s1ill
uracceptable, vecalibrate and
reanalyre samples from las
acgeptable CTCW.

Conunent in gise
varTae

[aboratory Counal
Sample (LCS) &
Dapheare
Labaatony Conrel
Sample MLCS)

0% ovalue= | 50%y

5% RSD

I L.OS g DLCS o, evaluate the
labeled standardi) associated wiih
the compound{=). If associaled
labeled standards ot evaluate the
a~-aciated labeled - mdardi- ) m
Uiz samaplals). LF Labelad
sragdardd 1w the sampleist s our,
re-calrach ty sunples, el release
the test posilbs.

Crirnent i case
v ativa,

Labeled Slandard
Frecoveries

-~ peceptance caiteiia fou
all iabeled standards ov o
any lawiled stndard
rEoovery 15 <10%

Complete an HCAR form and ve-
extract e ~amphs vsing a «naller
sangle size.

Add an CRF -weftis
to the end o she Lals
Sample 1T0.
nclicating " Re-
exiraction’

Fecevery of labeled
standad ton
compotnids

Ouiside acceptalle
liours

Feport valnes and ag resnalis.

Flag associated
results with *Y" on
Fomm Is.

Sample Fesulis

Cuantified value = upper
eud of lear calibration
L e

Feport values: dilule smnple and
report both undiluted and diluted
test results.

Flag associated
resalis with *E” on
Fonn ls.

Smnplz Results

Quantified value = lower
end of linear caliliration
ranee and = EDL

Report values and [ag resulis,

Flag associnted
rasults with 17 on
Form |s

Samiple Results

Compouel oot detecrad.

Kepem values and Hag resnlts.

Flag associarad
results warh *1U7 on
Foumn s,

Mathive s

Outside jon abundance
valio QO it

Report as EMPC

Flag associatzd
resiles with ‘I o
Fonn bs.
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S0P Code: HAS-166584
Revision: 3
Version Dare: 0111740

APPENDIX ?

FIGURE }
FLOW CHART FOR ANALYSES OF AQUFEQUS AND S01.1D SAMPLES

Dafine Marrix

Solid Ausnis
Prepwa $11.1.3 Frevper 511,12
Sake meith [Ldeled S)eiie with Tl
Stancnyls Standards

— TR
Ererae |_:"_:1 kel Extuctper -:1 201
(70 I B |

Concernlte
exiraci

Smiku wrich [abeled
C Len upx Siamdingds

¥

Fulfurie Ao
Clean Lip par
P

Ygn
" o
Tl wp poy

5113 2ar11.3.4

¥
Silica Gel Clenn
ip per 11,34

Loeeniiane per
511.5.%5
Gpike witly Laheled
[niztral Injection

Srandards
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S0P Code: HMS-1668A
Fevision: 3
Voersion Thare: 0401700
FIGIURE 2
FLOW {HART FOR ANALYSIS OF TIS5UE SANMPLES
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SOP Code: HMS-100BA
Revision: 3
Version Date 01711710
FIGURE 3
OCTYL COLUMN RESOLUTION TEST #1: SEPARATION OF CL-3 CONGENERS 34 AND
IZWITH VALLEY <40% (LE. 100X7Y < 40%)
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SOP Code; HMS-1668A
Revision, 3
Version Date: O L1/10
FIGURE 4
OCTYL COLUMN RESOLUTION TEST #2: SEPARATION OF CL-7 CONGENERS 187 AND
182 WITH VALLEY <40% (LE. 100X/Y < 40%)

L 174 AT TR
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4 g g4 188 17t 157l 133 i 172 Wi tm

|
| %

'; | \ |
i,ﬁ,..___.,-,.},L,uL,L.J,ﬁ.“E{.; L;l’rs,llu, (AN Lf‘ .HNJLL,[ “ Ly \ M ﬁ,!\#_ A
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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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FIGURE 6

SOP Code: HMS-1668A

Rewvision: 3
Version Date: OL/11/10

FORMAT FOR A TRAINING PLAN

ead and shidy SOP
Rend Published Melethod

Demonsiratzd scieatitic understanding of the analvsis

Saraple prepatation
HRE-Gas cluomatogiaphy
HR-Mass spectronw iy

Demonstrated Smailiority with related SOPs

SOP for Analytical Batches and Avalyucal Sequences

SOP for Making Entries mto Loghooks and oato ench sheers

SOP for Manuval laregranon of Chromatographic Peaks

SOP lor Siguificant Figures

S0P for Nonconformuty and Corrective Action Docwneniation

SOP for Deterunination of Mezthod Detection Linurs

Qbserve perfonuance of SOP
= siuple preparation and sample loading
= analytieal sequence seiup

- wihal ealibmnion and continuig calibiation venhicanon

- s.asnple analysis
- sofrware wiroduction
- data reducnon ane repoitiong

Perform SOP with supaivision
- sample preparation i sawple lowdimg
- analyucal sequence setug

- minal ealibration and contiuing calibration verification

- samiple analysis
- sofrwace nae
= data recdhiction and reportmz

Iydependent performance of the S0P
= saniple preparanon and sanple loading
- analyneal seqnence setsp

- witinl eabibraiion aud contimuang calibranon verificasion

= sample analysis
-saftware proficieney
= data reducrion and reporting
- imitiz] demonstratiow of competeucy
- IPR study
= =ingle blind PE sample
~ four consecutive LCSs

Instrnoent operatios aud mangcnance
- amtosamgpler

- gas clwomatograph and capllary column instliation

= Lilnss specirometer
= diia systew
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