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Section 1.  Introduction
 

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

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

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

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

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

This SAP is for the collection of porewater and associated sediment data for the purpose of 
supporting sediment cap isolation modeling, which will inform remedy selection and cap 
design.  The objective of this SAP is to collect data for use as input parameters into models to 
support remedial selection and design for alternatives defined in the Draft FS Report. Site 
remedies that may be evaluated for RM11E included Enhanced Monitored Natural Recovery 
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(EMNR), engineered cap, in situ treatment, and removal1. These evaluations will be used for 
both the Recontamination Assessment and the Implementability Study, as described in the 
Work Plan. 

1.2 Summary of Existing Sediment Data 
Extensive bedded sediment, suspended sediment, and bank soil data have been collected in the 
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 
new data results germane to this porewater investigation have been incorporated into this SAP 
where applicable. 

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

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

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

The purpose of the porewater study is to provide additional data to inform remedy selection, 
and cap design, consistent with Section 2.4 of the SOW. Polychlorinated biphenyls (PCB) in 
sediments principally have defined the proposed remedial alternative footprint for RM11E in 
the Draft FS Report (Anchor et al., 2012). As such, PCBs are the focus of this porewater study. 

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

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

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

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

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

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

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

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

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

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

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

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

•	 Concentrations of dissolved PCB congeners in porewater 

•	 Concentrations of PCBs in bedded sediments as both Aroclors and congeners3 

•	 Concentrations of TOC and black carbon in bedded sediment 

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

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

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

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

3 Bulk sediment samples will be collected as close as practicable to the porewater sampler. In discussions 
with MIT it was decided that collecting a core at the time of passive sampler deployment could impact 
the sediment column close to the passive sampler (leaving a hole in the bedded sediment), and thus could 
compromise the porewater sampler exposure evaluation. This study will collect that sample at the time of 
passive sampler retrieval. 
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2.2 Sampling Methods 
The RM11E porewater sampling will employ passive samplers developed at the Massachusetts 
Institute of Technology (MIT). Passive samplers are capable of sorbing hydrophobic organic 
compounds and have been demonstrated to be effective in quantifying PCBs in porewater at a 
number of EPA sites (EPA, 2012b; Greenberg et al., 2014) ), including recent work on the Lower 
Duwamish Waterway (Gschwend et al., 2013; HDR et al., 2013). Cleaned, inert sheets of 
polyethylene (PE) are placed into rigid frames and a passive sampling device is pushed into the 
sediment. In nature, organic carbon is the dominant sorption phase of hydrophobic organic 
compounds such as PCBs (EPA, 2012). While there are many mass transfer processes that 
control desorption of PCBs into porewater, and then sorption into a passive sampler, a large 
body of research has demonstrated that plastic samplers such as PE act essentially as another 
carbon sink, and that the PCBs will come into equilibrium between the three phases: sediment 
carbon, dissolved in porewater, and in the passive sampler (Mayer et al., 2014). 

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

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

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

• Comprehensive Benthic Risk Area identified in Draft FS Report 

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

• Engineered Cap and In-Situ Treatment Areas identified in Draft FS Report 

• Availability of paired Surface-Subsurface Previous Sampling Locations 

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

2.3.1.1  Comprehensive Benthic Risk Area 

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

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

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

2.3.1.3 Paired Surface-Subsurface Previous Sampling Locations with Elevated PCBs 

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

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

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

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

2.3.2.1  RM11E-PW001 
This station is located at the paired surface/subsurface sediment sampling locations RM11E­
G079 and LWG-UG02/UC02. RM11E-PW001 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 
µg/kg at UG02 from the Draft FS Report, and 2,200 µg/kg at G079 from the recent 
Supplemental Sediment Sampling. The TOCs are low (<0.5 percent) at both intervals, and the 
corresponding PCB porewater concentrations (Cpw-s) are the highest estimated within the 
RM11E Project Area. Subsurface PCB concentrations are non-detect. This station provides a 
high total PCB value (> 2,000 µg/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-PW002 is within the Comprehensive Benthic Risk Area and is located in an 
area identified for possible in situ treatment in the Draft FS Report. While not indicated in the 
Draft FS, capping may also be possible in this area. PCB concentrations in the upper 1.5 meters 
are relatively low (178 to 340 µg/kg), and higher at 1.5 to 2.0 meters below mudline (bml) (6,200 
µg/kg). TOC averages approximately 2 percent through the sediment column, and in the 

4 Porewater concentrations were estimated in Table 2-3 (EPA, 2012a) based on total PCB concentrations, 
TOC, and the same octanol-water coefficient used in the Bioaccumulation Modeling Report (Kow = 6.14) 
(Windward, 2009). Individual PCB congeners that were not detected were not included in the total PCB 
porewater estimation. Consistent with EPA guidance and the Draft Final RI Report, calculating EqP 
porewater concentrations require a detectable PCB and > 0.2 percent TOC. Where either of those 
conditions did not exist, the PCB porewater concentrations were not calculated. 
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surface intervals the calculated Cpw (18.3 – 36.1 nanograms/liter [ng/L]) is near the PRG for 
ecological receptors (RAO7 – Table 2-4) of 14 ng/L. In the 1.5- to 2.0-meter interval, the Cpw 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-PW003 is within the Comprehensive Benthic Risk Area and is located in an 
area identified for potential in situ treatment in the Draft FS Report. Capping may also be 
possible in this location. PCB concentration levels are relatively high in the surface sediment 
(1,400 µg/kg), lower in the middle section of the subsurface sediment column (30.9 to 90.5 
centimeters [cm] at 370 µg/kg), and elevated in the deepest segment down to 140 cm (1,500 
µg/kg). TOCs range from 1.35 to 1.91 percent; the calculated Cpw is highest in the surface 
interval (217 ng/L) and lower below. Data from this station will be used to represent conditions 
where PCBs may be advecting into surface-sediment porewater from the elevated dissolved 
PCBs in subsurface sediment. 

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

2.3.2.5 RM11E-PW005 

This station is located at the paired surface/subsurface sediment sampling locations RM11E­
G028/C024. RM11E-PW005 is outside of the Comprehensive Benthic Risk Area, but is within 
the 75 µg/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 µg/kg) and low subsurface 
contamination levels (<4 .4 µg/kg TOC is 1.4 percent in the surface sediment, but less than 0.1 
percent in the lower intervals). Cpw is estimated at 49 µg/kg in the surface, but cannot be 
estimated for the lower intervals. This station provides an intermediate total PCB value (less 
than 500 µg/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. 
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2.3.2.6  RM11E-PW006 

This station is located at the paired surface/subsurface sediment sampling locations RM11E­
G033 and C029. This station is within the Comprehensive Benthic Risk Area, and was identified 
as a possible in situ treatment site in the Draft FS Report.  It is also a potential site for capping. 
PCB concentrations at the surface are 2,000 µg/kg and then are non-detect to a depth of at least 
4 meters. The TOC is low (0.46 percent), and the estimated Cpw is 908 ng/L. This station 
provides a high total PCB value (> 1,000 µg/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-PW007 – Upriver Reference Location 

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

2.4 Preliminary Remediation Goals as Design Inputs 
Additional inputs to the porewater study design are the remedial action objectives (RAO) and 
preliminary remediation goals (PRG) that are being developed for Portland Harbor. Table 2-4 
shows the PCB RAOs and PRGs applicable to this porewater study (as provided by EPA to the 
LWG on March 3, 2014). To the extent practical, bulk sediment analytical reporting limits 
should be below the lowest sediment PRG of 4 µg/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. 

Porewater Sampling and Analysis Plan Page 10
 
River Mile 11 East - Portland, Oregon May 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 GSI, 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: 

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

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

•	 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: 

•	 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). 

•	 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.
 

•	 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). 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

5 http://www.epa.gov/region10/pdf/diveteam/duwamish_passive_sampling_2013.pdf 
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Methods for laboratory analyses are discussed in Section 5. The remainder of this section covers 
field activities. 

4.2 Sample Location and Sample Designations 
Sampling locations are presented in Table 2-3 and Figure 2-2. Sampling locations include six 
onsite RM11E locations, and one upriver location, with one field replicate for a total of eight sets 
of analyses at ALS. The number and type of chemical analyses are presented in Table 4-1. The 
location and identification of each sample are presented in Table 4-2. Location identifications for 
these stations are noted as RM11E-PW for “porewater” and are numbered 001 – 007 (e.g., 
RM11E-PW007). 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
PWW005b is the surface water passive sample from station 5. 

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

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

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

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

The results of the reconnaissance survey are presented in Attachment 4.  Placement and 
retrieval of the passive samplers were tested at the three inshore stations where anthropogenic 
debris was observed during the 2009 sampling:  RM11E-PW002, RM11E-PW003, and RM11E­
PW006.  Successful insertion and retrieval was achieved at all three locations, with no tears or 
other visible stress in the PE sheets.   

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

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

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

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

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

•	 For the three locations that are offshore on the riverward side of the Glacier dock 
(RM11E-PW001, RM11E-PW004, and RM11E-PW005, two anchor lines per sampler will 
be deployed and attached to sediment anchors. 

•	 For each offshore station, pingers (Benthos ALP365 Pinger) will be attached to the 
samplers to assist in location and retrieval at the end of the exposure period.  
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•	 Upstream location RM11E-PW007 is exposed to river currents, but it is anticipated there 
will be a tether point (potentially onshore) for the anchor line. If no tether point is 
available, the samplers will be anchored to the sediment and equipped with a pinger for 
future location. 

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

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

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

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

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

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

After approximately 60 days, the dive/field team will return to the sampling locations to 
retrieve the passive samplers, as further described in the Passive Sampling SOP (Attachment 3).  
For the inshore stations (RM11E-PW002, RM11E-PW003, and RM11E-PW006), and the upriver 
station (PW007), the tag line previously secured to a piling or other tie-point will be located, and 
the diver will follow the line to the samplers.  For the offshore stations (RM11E-PW001, RM11E­
PW004, and RM11E-PW005), the passive samplers will be located using a hand-held pinger 
locator (Benthos DPL-275).  

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

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

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

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

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

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

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

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

4.6 Post-Processing PE Samplers 
All post-processing will be done by the FD and SAC at ALS’ Kelso, Washington, facility. At 
ALS, the sampler first will be photographed, and then the PE will be removed from the frame. 
The PE surface will then be wiped and rinsed free of surface particles and coatings. This may 
include a brief (<1 minute) wiping with a hexane-soaked Kimwipe® (or equivalent) to remove 
oily or tarry exterior staining. If still wet, the PE surface will be blotted dry with a clean wipe. 
The PE is then cut with a clean razor blade initially into two sections as shown in Table 4-3: the 
sediment section (lower 30 cm) and the surface water (upper 20 cm) section. These segments 
will be further cut longitudinally into widths of 5 cm by 20 or 30 cm long for the water exposure 
and sediment exposures, respectively.6 To immediately analyze the samples, the cut PE will be 
placed into labeled jars. Samples to be archived will be re-wrapped into clean aluminum foil 
envelopes, labeled, rolled, and then inserted into a 1-liter clean borosilicate jar. A separate label 
will be affixed to the outside of the jar. The sampling labels will note the sample ID, date of 
sampling, personnel processing the sample, and analyses to be run or archived. A small 
quantity of laboratory-grade water will be placed into the passive sample jar to prevent 
dehydration. The amount of laboratory-grade water added to the sample jar will be recorded. 

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

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

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

6 If the mudline at the time of retrieval as measured by the diver is higher or lower than when the 
sampler was installed, the analyzed sections will need to be adjusted in the laboratory. If sediment has 
accreted, the section that is above the original 30 cm sediment exposure will be cut out separately and 
archived, but not analyzed. Where erosion has occurred, the new section exposed to the water will be 
excised and archived, and the sediment-exposed PE segment adjusted accordingly. 
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pieces of debris will be removed and noted in the field logbook. The sediments will be mixed to 
visible uniformity7, and subsamples from this homogenate then will be transferred into the 
appropriate containers for individual analyses. The samples required and the jar size are 
presented in Table 4-4.  

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

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

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

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

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

•	 Porewater 

o PCB congeners (including PCB PRCs) extracted from passive samplers 

•	 Sediment 

o	 Total solids (TS) 

o	 Grain size 

o	 TOC 

o	 PCB congeners 

o	 PCB Aroclors 

o	 Black carbon 

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

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

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

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

Chemical analyses run on the PE sheets include the following: 

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

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

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

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

•	 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. 

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

•	 PSEP Recommended Protocols for Measuring Conventional Sediment Variables in Puget Sound, 
Puget Sound Water Quality Authority, March 1986. 
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5.3.2 PCB Aroclors and Congeners 
Analyses of PCB Aroclors in sediment will be performed by ALS in Kelso, Washington, while 
PCB congeners will be performed by ALS in Houston, Texas. The PCB homologues and 
congeners analyses at ALS will follow the protocols below: 

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

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

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

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

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

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

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

•	 National Institute of Standards and Technologies 1941b for TOC 

•	 SRM-911 for PCB Aroclors 

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

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

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

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

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

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

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

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

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

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

•	 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. 

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

Examples of the unique sample identifiers are shown in Table 4-2 and below: 

•	 RM11E-PWP001: A porewater sample from Station 001. 

•	 RM11E-PWG502: Duplicate grab sediment sample from Station 002. 

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

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

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

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

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

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

As discussed in Section 2.1.1, porewater data and associated modeling will be used in the 
Recontamination Assessment and Implementability Study to evaluate the potential 
recontamination of surface sediment, monitored natural recovery, design thickness and efficacy 
of a conventional cap, levels of in situ treatment (such as activated carbon to sequester mobile 
PCBs), and the relative risks of remaining PCBs in post-dredging residuals. To appropriately 
consider the findings of the porewater sampling program in the Recontamination Assessment 
and Implementability Study, those draft reports will be submitted 60 days after submission of 
the Porewater Characterization Report. 
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Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 2014 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 1 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 RM11E Database 

2012 Supplemental Data 
Porewater Study Data 

Surface sediment 
Subsurface sediment layer(s) 

Fraction Organic Carbon RM11E Database 
2012 Supplemental Data 
Porewater Study Data 

Surface sediment 
Subsurface sediment layer(s) 

Fraction Black Carbon RM11E Database 
2012 Supplemental Data 
Porewater Study Data 

Surface sediment 
Subsurface sediment layer(s) 

System Properties 
Suspended solids concentration in water (g/m3) Portland Harbor RI 

Sediment porosity 
RM11E Recontamination 
Assessment 

Sediment particle density 
RM11E Recontamination 
Assessment 

Wind speed Portland Harbor RI 
Resuspension velocity RM11E Hydrodynamic Study 
Burial velocity RM11E Hydrodynamic Study 
Settling velocity RM11E Hydrodynamic Study 
Surface Water Column 
Flow through (m3/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 (µg/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 

GSI Water Solutions, Inc. and 
Science and Engineering for Page 1 of 2 

the Environment, LLC. 



       

       

 

       

     

   

Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 2014 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/m2/cm TBD 
Kd in active layer Porewater Study 

Depth of Interest, z- from cap-water interface Porewater Study 

Fraction organic carbon at depth of interest Porewater Study 
Sediment/Conventional Cap Properties 
Contaminant Pore Water Concentration Porewater Study 
Conventional Cap layer fraction organic carbon TBD 
Colloidal Organic Carbon Concentration TBD 
Conventional Cap Placed thickness TBD 
Conventional Cap Consolidation Depth TBD 
Conventional Cap Layer Thickness TBD 
Cap Materials -Granular (G) or Consolidated Silty/Clay (C) TBD 
Conventional Cap Layer Porosity TBD 
Conventional Cap Layer Particle Density TBD 
Conventional Cap Layer Diffusion Coefficient TBD 

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

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

the Environment, LLC. 



       

     

 

   

       

       

     

Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 2014 

Table 2-2. Physical Characteristics and Total PCB Concentrations of Select Sediment Samples. 
Sample Location Conventionals Grain Size Total PCBs 

Proposed 
Porewater 

Location ID 
Sample Name Depth Class Location 

Name 
Sample Coordinates1 

Elevation River Mile Sample Date 
Sampling 

Interval (cm) 

Total 
organic 
carbon 

Total 
solids 

Percent Fines 
(clay + silt) Total PCBs2 Qualifier 

Northing Easting Start End pct pct pct ug/kg 

PW0013 

LW3-UG02 Surface Sediment UG02 689302.7147 7643999.701 -40 11.2 1/31/2007 0 23 0.36 79.5 3.66 6000 JT 
LW3-UC02-B Subsurface Sediment UC02 689306.2653 7644001.036 -40 11.2 2/7/2007 30 90 0.11 79.6 0.99 2.2 UT 
LW3-UC02-C Subsurface Sediment UC02 689306.2653 7644001.036 -40 11.2 2/7/2007 90 216 0.16 86.9 1.39 2 UT 

PW002 

RM11E-G022 Surface Sediment G022 689344.289 7644176.022 -23 11.3 5/7/2009 0 21 2.03 60.8 37.5 180 JT 
RM11E-C019-C Subsurface Sediment C019 689335.281 7644172.393 -28 11.3 5/21/2009 91.4 152.4 1.96 59.8 -- 340 T 
RM11E-C019-D Subsurface Sediment C019 689335.281 7644172.393 -28 11.3 5/21/2009 152.4 213.4 2.1 59.1 63.2 9000 T 
RM11E-C019-B Subsurface Sediment C019 689335.281 7644172.393 -28 11.3 5/21/2009 30.5 91.4 1.92 57.8 57.1 210 T 
RM11E-C019-E Subsurface Sediment C019 689335.281 7644172.393 -28 11.3 5/21/2009 213 301 2.65 61 -- 75 T 

PW003 
RM11E-G026 Surface Sediment G026 689248.567 7644329.234 -16 11.3 5/8/2009 0 17 1.35 56.5 33.8 1400 JT 

RM11E-C022-B Subsurface Sediment C022 689257.569 7644334.365 -15 11.3 5/20/2009 30.5 91.4 1.67 66.9 -- 390 JT 
RM11E-C022-C Subsurface Sediment C022 689257.569 7644334.365 -15 11.3 5/20/2009 91.4 140 1.91 61.6 55.4 2800 T 

PW004 

RM11E-G027 Surface Sediment G027 689168.259 7644261.375 -43 11.3 5/8/2009 0 22 0.4 67 -- 140 JT 
RM11E-C023-B Subsurface Sediment C023 689165.162 7644265.515 -42 11.3 5/21/2009 30.5 91.4 0.86 74.8 9.3 4300 T 
RM11E-C023-C Subsurface Sediment C023 689165.162 7644265.515 -42 11.3 5/21/2009 91.4 152.4 1.17 68.1 -- 2100 T 
RM11E-C023-D Subsurface Sediment C023 689165.162 7644265.515 -42 11.3 5/21/2009 152.4 213.4 1.62 64.9 -- 2200 JT 
RM11E-C023-E Subsurface Sediment C023 689165.162 7644265.515 -42 11.3 5/21/2009 213.4 301 1.29 63.9 28.7 670 T 

PW005 

RM11E-G028 Surface Sediment G028 689072.902 7644163.446 -51 11.3 5/8/2009 0 28 1.4 65.3 17.8 380 JT 
RM11E-C024-B Subsurface Sediment C024 689065.852 7644169.518 -51 11.3 5/27/2009 30.5 91.4 0.06 79.3 0.73 1 UT 
RM11E-C024-C Subsurface Sediment C024 689065.852 7644169.518 -51 11.3 5/27/2009 91.4 152.4 0.04 79.2 -- 8.4 T 
RM11E-C024-D Subsurface Sediment C024 689065.852 7644169.518 -51 11.3 5/27/2009 152.4 213.4 0.06 84.9 -- 1 UT 

PW006 

RM11E-G033 Surface Sediment G033 689004.644 7644579.379 -47 11.4 5/13/2009 0 25 0.46 67.1 8.58 2000 JT 
RM11E-C029-B Subsurface Sediment C029 689005.433 7644581.765 -22 11.4 6/23/2009 30.5 91.4 0.84 64.1 62.9 1.3 UT 
RM11E-C029-C Subsurface Sediment C029 689005.433 7644581.765 -22 11.4 6/23/2009 91.4 152.4 0.45 69.9 -- 1.3 UT 
RM11E-C029-D Subsurface Sediment C029 689005.433 7644581.765 -22 11.4 6/23/2009 152.4 213.4 0.89 65.8 -- 1.3 UT 
RM11E-C029-E Subsurface Sediment C029 689005.433 7644581.765 -22 11.4 6/23/2009 213.4 304.8 1 67.4 -- 1.3 UT 
RM11E-C029-F Subsurface Sediment C029 689005.433 7644581.765 -22 11.4 6/23/2009 304.8 396.2 0.45 68.4 -- 1.3 UT 
RM11E-C029-G Subsurface Sediment C029 689005.433 7644581.765 -22 11.4 6/23/2009 396.2 436 0.26 67.5 -- 1.3 UT 

-- LW3-G776 Surface Sediment G776 689693 7643560 -39 11.1 12/5/2007 0 22 0.75 66.2 14 2700 JT 
-- LW3-UG01 Surface Sediment UG01 689712.7928 7643655.366 -22 11.1 2/1/2007 0 19 1.12 71.3 4.88 320 NJT 
-- RM11E-C010-A (R2) Surface Sediment C010-R2 689650.969 7643668.096 -50 11.1 5/22/2009 0 30 1.73 76.7 21.2 100 T 
-- RM11E-G006 Surface Sediment G006 689808.294 7643449.952 -48 11.1 5/5/2009 0 12 1.95 67 -- 230 JT 
-- RM11E-G008 Surface Sediment G008 689807.121 7643609.54 -15 11.1 5/6/2009 0 17 3.06 44.8 32.8 35 JT 
-- RM11E-G010 Surface Sediment G010 689647.586 7643468.155 -52 11.1 5/6/2009 0 20 0.32 83.6 -- 10 JT 
-- RM11E-G013 Surface Sediment G013 689650.365 7643666.758 -47 11.1 6/15/2009 0 17 1.27 82.3 -- 94 JT 
-- RM11E-G076 Surface Sediment G076 689723.505 7643543.729 -42 11.1 10/31/2013 0  25  0.974 69.7 8.99 110 T 
-- RM11E-C010-B Subsurface Sediment C010-R2 689650.969 7643668.096 -50 11.1 5/22/2009 30.5 91.4 2.25 78 -- 63 T 
-- RM11E-C010-C Subsurface Sediment C010-R2 689650.969 7643668.096 -50 11.1 5/22/2009 91.4 152.4 0.17 74.8 -- 11 JT 
-- RM11E-C010-D Subsurface Sediment C010-R2 689650.969 7643668.096 -50 11.1 5/22/2009 152.4 169 0.05 88.1 -- 1 UT 

GSI Water Solutions, Inc. and 
Science and Engineering for 
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Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 2014 

Table 2-2. Physical Characteristics and Total PCB Concentrations of Select Sediment Samples. 
Sample Location Conventionals Grain Size Total PCBs 

Proposed 
Porewater 

Location ID 
Sample Name Depth Class Location 

Name 
Sample Coordinates1 

Elevation River Mile Sample Date 
Sampling 

Interval (cm) 

Total 
organic 
carbon 

Total 
solids 

Percent Fines 
(clay + silt) Total PCBs2 Qualifier 

Northing Easting Start End pct pct pct ug/kg 
-- LW3-G777 Surface Sediment G777 689429 7643780 -39 11.2 12/5/2007 0 21 0.17 84.1 1.68 57 JT 
-- RM11E-C012-A Surface Sediment C012 689614.395 7643820.979 -37 11.2 5/20/2009 0 30.5 1.35 68.3 -- 98 JT 
-- RM11E-G015 Surface Sediment G015 689614.385 7643820.976 -36 11.2 6/16/2009 0 29 1.57 67.4 27 120 T 
-- RM11E-G019 Surface Sediment G019 689411.595 7643927.274 -44 11.2 6/16/2009 0 23 0.81 76.8 -- 110 T 
-- RM11E-G020 Surface Sediment G020 689313.605 7643838.02 -55 11.2 5/7/2009 0 27 0.2 86 -- 91 JT 
-- RM11E-G065 Surface Sediment G065 689449.982 7644061.258 -12 11.2 6/18/2009 0 28 1.24 60.8 -- 170 JT 
-- RM11E-C012-B Subsurface Sediment C012 689614.395 7643820.979 -37 11.2 5/20/2009 30.5 91.4 1.82 66.5 30.5 160 T 
-- RM11E-C012-C Subsurface Sediment C012 689614.395 7643820.979 -37 11.2 5/20/2009 91.4 152.4 0.21 88.4 -- 5.7 T 
-- RM11E-C012-D Subsurface Sediment C012 689614.395 7643820.979 -37 11.2 5/20/2009 152.4 213.4 0.07 86 -- 1 UT 
-- RM11E-C012-E Subsurface Sediment C012 689614.395 7643820.979 -37 11.2 5/20/2009 213 274 0.02 U 82.7 -- 1.3 UT 
-- LW3-G778 Surface Sediment G778 689191 7644130 -38 11.3 12/5/2007 0 22 0.4 74.8 6.01 580 T 
-- LW3-G779 Surface Sediment G779 688958 7644450 -41 11.3 12/5/2007 0 23 0.43 79.1 4.77 200 JT 
-- LW3-GCA11E-C00 Surface Sediment GCA11E 689225.7872 7644252.526 -22 11.3 12/6/2007 0 24 0.81 64 6.58 6600 JT 
-- LW3-GCRSP11E Surface Sediment GCRSP11E 689209.5283 7644357.169 -12 11.3 10/18/2007 0 12 1.13 64.1 24.2 11 T 
-- RM11E-G023 Surface Sediment G023 689279.58 7644091.381 -51 11.3 5/7/2009 0 17 0.51 69.5 -- 1000 JT 
-- RM11E-G024 Surface Sediment G024 689175.117 7643998.105 -52 11.3 5/7/2009 0 20 0.36 78.2 4.67 77 JT 
-- RM11E-G025 Surface Sediment G025 689032.375 7643983.176 -52 11.3 5/8/2009 0 25 1.4 63.5 -- 96 JT 
-- RM11E-G029 Surface Sediment G029 689157.349 7644476.222 -33 11.3 5/12/2009 0 19 1.18 69.4 5.95 2300 JT 
-- RM11E-G030 Surface Sediment G030 689066.829 7644394.977 -51 11.3 5/8/2009 0 20 0.89 65.6 -- 190 JT 
-- RM11E-G066 Surface Sediment G066 689066.88 7644539.042 -27 11.3 6/18/2009 0 23 0.99 68.8 18.8 350 JT 
-- RM11E-G067 Surface Sediment G067 689290.948 7644246.88 -22 11.3 6/15/2009 0 26 0.33 71 8.31 56 T 
-- RM11E-G082 Surface Sediment G082 689107.134 7644280.414 -35.2 11.3 10/31/2013 0  20  0.626 69.3 4.81 910 T 
-- RM11E-G036 Surface Sediment G036 688889.563 7644708.497 -23 11.4 6/15/2009 0 25 1.4 64.9 17.4 1300 JT 
-- RM11E-G037 Surface Sediment G037 688803.942 7644574.373 -56 11.4 5/13/2009 0 28 1.1 64.2 -- 110 JT 
-- RM11E-G039 Surface Sediment G039 688796.273 7644755.595 -23 11.4 6/15/2009 0 28 0.61 70.5 18.8 22 JT 
-- RM11E-G064 Surface Sediment G064 688687.254 7644823.096 -27 11.4 6/15/2009 0 15 0.59 85.5 -- 1600 JT 
-- RM11E-C033A Surface Sediment C033A 688819.388 7644600.851 -53.65 11.4 6/4/2009 0 30.5 1.9 61.3 -- 190 UT 
-- RM11E-G043 Surface Sediment G043 688577.551 7644827.386 -48.15 11.4 7/26/2009 0 30 1.77 53.4 -- 16.3 JT 

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

3. Sample LW3-UG02 was collected by the Lower Willamette Group. Sample RM11E-G079 was collected in 2013 from approximately the same location.  Both station results are reported here. 
Acronyms: 
PCB = Polychlorinated biphenyl U = The material was analyzed for, but was not detected. The associated numerical value is the sample quantitation limit. 
TOC = Total Organic Carbon J = The associated numerical value is an estimated quantity. 
µg/kg = micrograms per kilogram T = The associated numerical value was mathematically derived (e.g., from summing multiple analyte results such as Aroclors, or calculating the average of multiple results for a single analyte). 
-- No Data 

2. "Total PCBs" reflect total PCB congener results where available, and total PCB Aroclor results where congener analysis was not conducted. Analyte group totals follow the FS data summation as described in Appendix R of the Draft FS report for the Portland Harbor (Anchor QEA et al., 
2012). Calculated totals are the sum of all detected concentrations, and non-detected results are included in the summation at one-half the method detection limit (MDL). If none of the analytes is detected for a given sample, then the highest MDL is used for the summation. 
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Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 2014 
Table 2-3. Location and Rationale for Porewater Sampling Locations.  Stations presented from downstream to upstream. 

Proposed 
Porewater 

Location ID 

Previous 
Sample 

Locations 
Sample Coordinates1 Previous Sample 

Code 
Sample 

Date 
Start Depth 

(cm) 
End Depth 

(cm) 

Total PCB 
Aroclors 
(µg/kg)2 

TOC (%) 
Sum PCB 

Aroclor Cpw 

(ng/L)3,4 

Comprehensive 
Benthic Risk 

Area 

In-Situ 
Treatment/ 
Engineered 

Cap 

Removal 

Subsurface 
Total PCB 

Concentration 
>1,000 µg/kg 

PW0015 

UG02 689302.7 7643999.7 LW3-UG02 1/31/2007 0 23 6000 JT 0.36 3417.1 

Yes No Yes No G079 689302.8 7644009.5 RM11E-G079 10/31/2013 0 23 2300 JT 0.491 936.1 
UC02 689306.3 7644001.0 LW3-UC02-B 2/7/2007 30 90 2.2 UT 0.11 not calculated 
UC02 689306.3 7644001.0 LW3-UC02-C 2/7/2007 90 216 2 UT 0.16 not calculated 

PW002 

G022 689344.3 7644176.0 RM11E-G022 5/7/2009 0 21 180 JT 2.03 18.3 

No Yes No Yes C019 

689335.3 7644172.4 RM11E-C019-B 5/21/2009 31 91 210 T 1.92 22.7 
689335.3 7644172.4 RM11E-C019-C 5/21/2009 91 152 340 T 1.96 36.1 
689335.3 7644172.4 RM11E-C019-D 5/21/2009 152 213 9000 T 2.1 868.2 
689335.3 7644172.4 RM11E-C019-E 5/21/2009 213 301 75 T 2.65 5.5 

PW003 
G026 689248.6 7644329.2 RM11E-G026 5/8/2009 0 17 1400 JT 1.35 216.7 

Yes Yes No Yes C022 689257.6 7644334.4 RM11E-C022-B 5/20/2009 31 91 390 JT 1.67 46.7 
689257.6 7644334.4 RM11E-C022-C 5/20/2009 91 140 2800 T 1.91 164.1 

PW004 

G027 689168.3 7644261.4 RM11E-G027 5/8/2009 0 22 140 JT 0.4 57.2 

Yes No Yes Yes C023 

689165.2 7644265.5 RM11E-C023-B 5/21/2009 31 91 4300 T 0.86 801.7 
689165.2 7644265.5 RM11E-C023-C 5/21/2009 91 152 2100 T 1.17 214.3 
689165.2 7644265.5 RM11E-C023-D 5/21/2009 152 213 2200 JT 1.62 229.5 
689165.2 7644265.5 RM11E-C023-E 5/21/2009 213 301 670 T 1.29 104.9 

PW005 

G028 689072.9 7644163.4 RM11E-G028 5/8/2009 0 28 380 JT 1.4 49.05 

No No Yes NoC024 689065.9 7644169.5 RM11E-C024-B 5/27/2009 31 91 1.0 UT 0.06 not calculated 
C024 689065.9 7644169.5 RM11E-C024-C 5/27/2009 91 152 8.4 T 0.04 not calculated 
C024 689065.9 7644169.5 RM11E-C024-D 5/27/2009 152 213 1 UT 0.06 not calculated 

PW006 

G033 689004.6 7644579.4 RM11E-G033 5/13/2009 0 25 2000 JT 0.46 908.4 

Yes Yes No No 

C029 689005.4 7644581.8 RM11E-C029-B 6/23/2009 31 91 1.3 UT 0.84 1.0 
C029 689005.4 7644581.8 RM11E-C029-C 6/23/2009 91 152 1.3 UT 0.45 not calculated 
C029 689005.4 7644581.8 RM11E-C029-D 6/23/2009 152 213 1.3 UT 0.89 not calculated 
C029 689005.4 7644581.8 RM11E-C029-E 6/23/2009 213 305 1.3 UT 1 not calculated 
C029 689005.4 7644581.8 RM11E-C029-F 6/23/2009 305 396 1.3 UT 0.45 not calculated 
C029 689005.4 7644581.8 RM11E-C029-G 6/23/2009 396 436 1.3 UT 0.26 not calculated 

PW007 
(Reference) 

C043 687388.4 7645488.7 RM11E-C043-A 5/19/2009 0 30 1.7 UT 6.23 not calculated Proposed Upstream Reference Area 
C043 687388.4 7645488.7 RM11E-C043-B 5/19/2009 31 95 1 UT 0.83 not calculated 

Notes: 
1. Northing and easting coordinates exist in the following coordinate system: NAD 83 Oregon State Plane North Zone, International Feet. 
2. Total PCB Aroclors were calculated using the FS data summation rules as described in Appendix R of the Draft FS report for the Portland Harbor (Anchor QEA et al., 2012). Calculated totals are the sum of all detected concentrations, and non-detected results are included 
in the summation at one-half the method detection limit (MDL). If none of the analytes is detected for a given sample, then the highest MDL is used for the summation. 
3. EPA Guidance for calculating EqP porewater concentrations (Cpw) requires a detectable PCB and > 0.2% TOC.  Where either of those conditions existed, the Cpw was not calculated 
4. Only the detected Aroclor concentrations were used to estimate the Cpw for each individual congener expected to be in the RM11E sediments, and then summing those individual congener porewater concentrations. 
5. Sample LW3-UG02 was collected by the Lower Willamette Group.  Sample RM11E-G079 was collected in 2013 from approximately the same location.  Both station results are reported here. 
Acronyms: 
PCB = Polychlorinated biphenyl U = The material was analyzed for, but was not detected.  The associated numerical value is the sample quantitation limit.
 
TOC = Total Organic Carbon J = The associated numerical value is an estimated quantity.
 
µg/kg = micrograms per kilogram T = The associated numerical value was mathematically derived (e.g., from summing multiple analyte results such as Aroclors, or calculating the average of multiple results for a single analyte).
 
ng/L = nanogram/Liter
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Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 2014 
Table 2-4. Portland Harbor Superfund Site Preliminary 
Remediation Goals (EPA Recalculation March 2014) 

Preliminary Remediation Action Objectives (RAOs) Total PCBs1 PRG 

Sediment (µg/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. 

370 

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 ARARs. 

6

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

64 

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 
water; protect the drinking water beneficial use of the Willamette River at the 
Site; and comply with identified ARARs. 

0.0064 

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

500 

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

14 

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

---

Notes: 
1. "Total PCBs" reflect total PCB congener results where available, and total PCB Aroclor results where congener analysis 
was not conducted. 
Acronyms: 
PCB = Polychlorinated biphenyl 
µg/kg = Micrograms per kilogram 

ng/L = nanogram/Liter 
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Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 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/ 
Environmental Jeff Christian Jeff.Christian@alsglobal.com 360-501-3316 

Oversight Remedial Project Manager E-Mail Address Phone Number 

Environmental Protection 
Agency (EPA) Sean Sheldrake sheldrake.sean@epa.gov 206-553-1220 

GSI Water Solutions, Inc. and 
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Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 2014 
Table 4-1. Sampling Media, Number of Samples, and Analyte Groups 

Data Needed to Address the 
Objectives

 Associated Field and Analytical 
Actions 

Number of Samples 

PCB 
Congeners 

PCB 
Aroclors Conventionals 1 Black 

Carbon 

Quantify PCB congener levels in 
sediment porewater. 

Performance Reference Compound 
Confirmation 8  -- -- --

• Onsite porewater samples (6) 
• Onsite field replicate (1) 
• Upriver porewater sample (1) 

8  -- -- --

Quantify PCB congeners in 
overlying surface water 
immediately above porewater 
sample location. 

• Onsite porewater samples (6) 
• Onsite field replicate (1) 
• Upriver porewater sample (1) 

8  -- -- --

Bulk sediments analyses 
• Onsite porewater samples (6) 
• Onsite field replicate (1) 
• Upriver porewater sample (1) 

8 8 8 8 

Notes: 

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

May 2014 

Table 4-2. Sample Coordinates, Location ID, and Sample ID 
Location ID Grab/Core 

Pair 
Sample Location 1,2 

Sample Matrix Sample ID
Northing Easting Latitude Longitude 

RM11E-PW001 G079 and 
UG02/UC02 689302.7 7643999.7 45.536728 -122.678338 

PE Porewater RM11E-PWP001 
PE Surface Water RM11E-PWW001 
Sediment RM11E-PWG001 

RM11E-PW002 G022/C019 689344.3 7644176.0 45.536855 -122.677654 
PE Porewater RM11E-PWP002 
PE Surface Water RM11E-PWW002 
Sediment RM11E-PWG002 

RM11E-PW003 G026/C022 689248.6 7644329.2 45.536604 -122.677047 
PE Porewater RM11E-PWP003 
PE Surface Water RM11E-PWW003 
Sediment RM11E-PWG003 

RM11E-PW004 G027/C023 689168.3 7644261.4 45.536379 -122.677303 
PE Porewater RM11E-PWP004 
PE Surface Water RM11E-PWW004 
Sediment RM11E-PWG004 

RM11E-PW005 G028/C024 689072.9 7644163.4 45.53611 -122.677675 
PE Porewater RM11E-PWP005 
PE Surface Water RM11E-PWW005 
Sediment RM11E-PWG005 

RM11E-PW006 G033/C029 689004.6 7644579.4 45.535954 -122.676045 
PE Porewater RM11E-PWP006 
PE Surface Water RM11E-PWW006 
Sediment RM11E-PWG006 

RM11E-PW007 C043 687388.4 7645488.7 45.53159 -122.672328 
PE Porewater RM11E-PWP007 
PE Surface Water RM11E-PWW007 
Sediment RM11E-PWG007 

RM11E-PW504 4 G027/C023 689168.3 7644261.4 45.536379 -122.677303 
PE Porewater RM11E-PWP504 
PE Surface Water RM11E-PWW504 
Sediment RM11E-PWG504 

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

2. Latitude and longitude coordinates exist in the following coordinate system: “WGS 1984, decimal degrees” 

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

the Environment, LLC. 
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Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 2014 
Table 4-3. Specific Samples, Analyses, Assigned Lab and Station Labelling 

Location ID Original 
Grab/Core Pair Sample Method Portion of Sampler for Analysis 

(5cm widths) Analyses 1 Laboratory Labeling 
PW

00
1

G
07

9 
an

d 
U

G
02

/U
C

02
 

PE Sampler 1 

0-20 cm in water 
PCB Congeners by EPA 1668C ALS 

RM11E-PWW001 
0-30 cm in sediment RM11E-PWP001 
0-20 cm in water 

PCB Congeners by HRGC/LRM -SIM MIT 
RM11E-PWW001b 

0-30 cm in sediment RM11E-PWP001b 

PE Sampler 2 
0-20 cm in water 

Archive 2 PE subsamples ALS 
RM11E-PWW001 

0-30 cm in sediment RM11E-PWP001 

Bulk Sediment Core Sample 0-30 cm in sediment 

PCB Aroclors, Black Carbon, Conventionals ALS RM11E-PWG001 

Black Carbon CTO-375; Total Organic Carbon; 
PCB Congeners by HRGC/LRM -SIM MIT RM11E-PWG001b 

PW
00

2

G
02

2/
C

01
9

PE Sampler 

0-20 cm in water 
PCB Congeners by EPA 1668C 

ALS 

RM11E-PWW002 
0-30 cm in sediment RM11E-PWP002 
0-20 cm in water 

Archive 2 PE subsamples 
RM11E-PWW002 

0-30 cm in sediment RM11E-PWP002 
Bulk Sediment Core Sample 0-30 cm in sediment PCB Aroclors, Black Carbon, Conventionals RM11E-PWG002 

PW
00

3

G
02

6/
C

02
2

PE Sampler 

0-10cm in water 
PCB Congeners by EPA 1668C 

ALS 

RM11E-PWW003 
0-30 cm in sediment RM11E-PWP003 
0-20 cm in water 

Archive 2 PE subsamples 
RM11E-PWW003 

0-30cm in sediment RM11E-PWP003 

Bulk Sediment Core Sample 0-30 cm in sediment PCB Aroclors, Black Carbon, Conventionals 2 RM11E-PWG003 

PW
00

4

G
02

7/
C

02
3 PE Sampler 1 

0-20 cm in water 
PCB Congeners by EPA 1668C ALS 

RM11E-PWW004 
0-30 cm in sediment RM11E-PWP004 
0-20 cm in water 

PCB Congeners by HRGC/LRM -SIM (MIT) MIT 
RM11E-PWW004b 

0-30 cm in sediment RM11E-PWP004b 

PE Sampler 2 
0-20 cm in water Field Replicate (PW504) 

Archive 1 PE subsample ALS 
RM11E-PWW504 

0-30 cm in sediment RM11E-PWP504 
Bulk Sediment Core Sample 0-30 cm in sediment PCB Aroclors, Black Carbon, Conventionals RM11E-PWG004 
Bulk Sediment Core Sample 0-30 cm in sediment PCB Aroclors, Black Carbon, Conventionals MIT RM11E-PWG004b 

PW
50

4

G
02

7/
C

02
3

FI
EL

D
 

R
EP

LI
C

AT
E

PE Sampler 
0-20 cm in water 

PCB Congeners by EPA 1668C 
ALS 

RM11E-PWW504 

0-30 cm in sediment RM11E-PWP504 

Bulk Sediment Core Sample 0-30 cm in sediment PCB Aroclors, Black Carbon, Conventionals RM11E-PWG504 
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Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 2014 
Table 4-3. Specific Samples, Analyses, Assigned Lab and Station Labelling 

Location ID Original 
Grab/Core Pair Sample Method Portion of Sampler for Analysis 

(5cm widths) Analyses 1 Laboratory Labeling 
PW

00
5

G
02

8/
C

02
4

PE Sampler 

0-20 cm in water 
PCB Congeners by EPA 1668C 

ALS 

RM11E-PWW005 
0-30 cm in sediment RM11E-PWP005 
0-20 cm in water 

Archive 2 PE subsamples 
RM11E-PWW005 

0-30 cm in sediment RM11E-PWP005 
Bulk Sediment Core Sample 0-30 cm in sediment PCB Aroclors, Black Carbon, Conventionals RM11E-PWG005 

PW
00

6

G
03

3/
C

02
9

PE Sampler 

0-10cm in water 
PCB Congeners by EPA 1668C 

ALS 

RM11E-PWW006 
0-30 cm in sediment RM11E-PWP006 
0-10cm in water 

Archive 2 PE subsamples 
RM11E-PWW006 

0-30cm in sediment RM11E-PWP006 
Bulk Sediment Core Sample 0-30 cm in sediment PCB Aroclors, Black Carbon, Conventionals RM11E-PWG006 

PW
00

7

C043 
(reference) 

PE Sampler 

0-10cm in water 
PCB Congeners by EPA 1668C 

ALS 

RM11E-PWW007 
0-30 cm in sediment RM11E-PWP007 
0-20 cm in water 

Archive 2 PE subsamples 
RM11E-PWW007 

0-30 cm in sediment RM11E-PWP007 
Bulk Sediment Core Sample 0-30 cm in sediment PCB Aroclors, Black Carbon, Conventionals RM11E-PWG007 

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 PCB = Polychlorinated biphenyl 

MIT = Massachusetts Institute of Technology PE = Polyethylene 

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

the Environment, LLC. 
Page 2 of 2 



         

     

 

       

     

   

Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 2014 
Table 4-4. Container and Preservation Requirements, Holding 
Times for Samples 

Parameter 
Minimum 

Sample Size 
(1) 

Container 
Description (2) 

Preservation 
Requirements 

Holding 
Time 

Container Volume 
(mL) 

Sediment Conventionals 

Grain size 100 g 16-oz glass 
or HDPE 480 4°C ± 2°C 6 months 

Total Organic Carbon 30 g 

8-oz glass or 
HDPE 240 

4°C ± 2°C 14 days 
-20°C ± 2°C 6 months 

Total Black Carbon 30 g 
4°C ± 2°C 14 days 

-20°C ± 2°C 6 months 

Total Solids 30 g 
4°C ± 2°C 14 days 

-20°C ± 2°C 6 months 
Sediment Chemistry 

Total Polychlorinated 
Biphenyls (PCBs) as 
Aroclors 

100 g 8-oz glass 480 
4°C ± 2°C 14 days 

-20°C ± 2°C 1 year 
Low-Level PCBs (209 
congeners) 100 g 8-oz amber 

glass 240 
4°C ± 2°C 14 days 

-20°C ± 2°C 1 year 
Passive Sampler Testing 

Performance Reference 
Compounds 100 mg Polyethylene 

Sheet --­ 4°C ± 2°C 1 year 
Low-Level PCBs 
(209 congeners) 100 mg 

Archive 

Sediment Chemistry 
Archive (4) 250 mL One (1) 8-oz 

glass 480 
4°C ± 2°C 14 days 

-20°C ± 2°C 1 year 

PE PCB Chemistry 
Archive 100 mg Polyethylene 

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-oz container is archived for any potential analysis/re-analysis deemed necessary. 
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Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 2014 
Table 5-1. Range of Properties of 13C-labelled PCB Congeners 
Used as Performance Reference Compounds and Recovery 
Standards 

Labelled Congener Number 
Chlorines 

Congener 
Number 

log Kow log Koc log Kpe-w 

Performance Reference Compounds 
13C12-2,4’-DiCB 2 8 5.10 4.72 4.81 
13C12-2,4,4’-TriCB 3 28 5.67 5.05 5.38 
13C12-2,2’,4,4’-TetraCB 4 47 5.85 5.23 5.62 
13C12-2,3’,4’,5-TetraCB 4 70 6.2 5.40 5.91 
13C12-2,2',3’,4,5-PentaCB 5 97 6.29 5.74 6.00 
13C12-2,3,3’,5,5’-PentaCB 5 111 6.76 5.60 6.24 
13C12-2,2’,4,4',5,5’-HexaCB 6 153 6.92 6.06 6.81 
13C12-2,2’3,3’5,5’6-HeptaCB 7 178 7.14 6.24 6.85 
Recovery Standards 
13C12-2,5-DiCB 2 9 5.06 4.67 4.77 
13C12-2,2’5,5’-TetraCB 4  52  5.54 5.20 5.55 
13C12-2,2’,4,5,5’-PentaCB 5 101 6.38 5.64 6.18 
13C12-2,2’,3,4,4’,5’-HexaCB 6 138 6.86 6.19 6.82 
13C12-2,2’,3,3’,4,4’,5,5’-OctaCB 8 194 7.80 6.96 7.15 
Notes: 
Log Kow (octanol-water partitioning coefficient) values from Hawker and Connell, 1988 
Log Koc (organic carbon-water partitioning coefficient) values from Hansen et al., 1999 
Log Kpe-w (polyethylene-water partitioning coefficient) values from Ghosh et al., 2014 
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Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 2014 
Table 5-2. Data Quality Goals for PCB Congeners in Polyethylene 

Analyte CAS No. 

Reporting 
Limits in 

Polyethylene 

Method Detection 
Limit (MDL) in 

Porewater 
LCS MS/MSD Precision Labeled 

Compound 

MDL MRL 
Log Kpe-w 

Cw 

(ng/L) 
% Recovery % Recovery 

Relative 
Percent 

Difference 
% Recovery

(ng/g PE) 

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 4.773 8.43E-04 -- -- -- --

PCB 10 33146-45-1 0.05 0.1 4.553 1.40E-03 -- -- -- --
PCB 11 2050-67-1 0.3 3 4.993 2.54E-03 -- -- -- --
PCB 12 2974-92-7 0.08 0.3 4.933 8.75E-04 -- -- -- --
PCB 13 2974-90-5 0.08 0.3 5.003 7.45E-04 -- -- -- --
PCB 14 34883-41-5 0.08 0.3 4.993 7.62E-04 -- -- -- --
PCB 15 2050-68-2 0.5 0.1 5.013 4.37E-03 50-150 50-150 50 --
PCB 16 38444-78-9 0.1 0.3 4.873 1.34E-03 -- -- -- --
PCB 17 37680-66-3 0.2 0.5 4.963 2.45E-03 -- -- -- --
PCB 18 37680-65-2 0.5 1 4.953 5.57E-03 -- -- -- --
PCB 19 38444-73-4 0.1 0.3 4.733 1.85E-03 50-150 50-150 50 --
PCB 20 38444-84-7 0.5 1 5.283 2.48E-03 -- -- -- --
PCB 21 55702-46-0 0.1 0.5 5.223 7.48E-04 -- -- -- --
PCB 22 38444-85-8 0.2 0.5 5.293 1.15E-03 -- -- -- --
PCB 23 55720-44-0 0.1 0.5 5.283 6.51E-04 -- -- -- --
PCB 24 55702-45-9 0.1 0.5 5.063 1.08E-03 -- -- -- --
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Table 5-2. Data Quality Goals for PCB Congeners in Polyethylene 

Analyte CAS No. 

Reporting 
Limits in 

Polyethylene 

Method Detection 
Limit (MDL) in 

Porewater 
LCS MS/MSD Precision Labeled 

Compound 

MDL MRL 
Log Kpe-w 

Cw 

(ng/L) 
% Recovery % Recovery 

Relative 
Percent 

Difference 
% Recovery

(ng/g PE) 

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 

Analyte CAS No. 

Reporting 
Limits in 

Polyethylene 

Method Detection 
Limit (MDL) in 

Porewater 
LCS MS/MSD Precision Labeled 

Compound 

MDL MRL 
Log Kpe-w 

Cw 

(ng/L) 
% Recovery % Recovery 

Relative 
Percent 

Difference 
% Recovery

(ng/g PE) 

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 

Analyte CAS No. 

Reporting 
Limits in 

Polyethylene 

Method Detection 
Limit (MDL) in 

Porewater 
LCS MS/MSD Precision Labeled 

Compound 

MDL MRL 
Log Kpe-w 

Cw 

(ng/L) 
% Recovery % Recovery 

Relative 
Percent 

Difference 
% Recovery

(ng/g PE) 

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 

Analyte CAS No. 

Reporting 
Limits in 

Polyethylene 

Method Detection 
Limit (MDL) in 

Porewater 
LCS MS/MSD Precision Labeled 

Compound 

MDL MRL 
Log Kpe-w 

Cw 

(ng/L) 
% Recovery % Recovery 

Relative 
Percent 

Difference 
% Recovery

(ng/g PE) 

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 

Analyte CAS No. 

Reporting 
Limits in 

Polyethylene 

Method Detection 
Limit (MDL) in 

Porewater 
LCS MS/MSD Precision Labeled 

Compound 

MDL MRL 
Log Kpe-w 

Cw 

(ng/L) 
% Recovery % Recovery 

Relative 
Percent 

Difference 
% Recovery

(ng/g PE) 

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 

Analyte CAS No. 

Reporting 
Limits in 

Polyethylene 

Method Detection 
Limit (MDL) in 

Porewater 
LCS MS/MSD Precision Labeled 

Compound 

MDL MRL 
Log Kpe-w 

Cw 

(ng/L) 
% Recovery % Recovery 

Relative 
Percent 

Difference 
% Recovery

(ng/g PE) 

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 

Analyte CAS No. 

Reporting 
Limits in 

Polyethylene 

Method Detection 
Limit (MDL) in 

Porewater 
LCS MS/MSD Precision Labeled 

Compound 

MDL MRL 
Log Kpe-w 

Cw 

(ng/L) 
% Recovery % Recovery 

Relative 
Percent 

Difference 
% Recovery

(ng/g PE) 

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 74472-50-7 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 

Analyte CAS No. 

Reporting 
Limits in 

Polyethylene 

Method Detection 
Limit (MDL) in 

Porewater 
LCS MS/MSD Precision Labeled 

Compound 

MDL MRL 
Log Kpe-w 

Cw 

(ng/L) 
% Recovery % Recovery 

Relative 
Percent 

Difference 
% Recovery

(ng/g PE) 

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 --
PCB 1L --- --- --- 15-140 15-140 -- 15-150 
PCB 3L --- --- --- 15-140 15-140 -- 15-150 
PCB 4L --- --- --- 30-140 30-140 -- 25-150 
PCB 15L --- --- --- 30-140 30-140 -- 25-150 
PCB 19L --- --- --- 30-140 30-140 -- 25-150 
PCB 37L --- --- --- 30-140 30-140 -- 25-150 
PCB 54L --- --- --- 30-140 30-140 -- 25-150 
PCB 77L --- --- --- 30-140 30-140 -- 25-150 
PCB 81L --- --- --- 30-140 30-140 -- 25-150 
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Table 5-2. Data Quality Goals for PCB Congeners in Polyethylene 

Analyte CAS No. 

Reporting 
Limits in 

Polyethylene 

Method Detection 
Limit (MDL) in 

Porewater 
LCS MS/MSD Precision Labeled 

Compound 

MDL MRL 
Log Kpe-w 

Cw 

(ng/L) 
% Recovery % Recovery 

Relative 
Percent 

Difference 
% Recovery

(ng/g PE) 
PCB 104L --- --- --- 30-140 30-140 -- 25-150 
PCB 105L --- --- --- 30-140 30-140 -- 25-150 
PCB 114L --- --- --- 30-140 30-140 -- 25-150 
PCB 118L --- --- --- 30-140 30-140 -- 25-150 
PCB 123L --- --- --- 30-140 30-140 -- 25-150 
PCB 126L --- --- --- 30-140 30-140 -- 25-150 
PCB 155L --- --- --- 30-140 30-140 -- 25-150 
PCB 156L --- --- --- 30-140 30-140 -- 25-150 
PCB 157L --- --- --- 30-140 30-140 -- 25-150 
PCB 167L --- --- --- 30-140 30-140 -- 25-150 
PCB 169L --- --- --- 30-140 30-140 -- 25-150 
PCB 188L --- --- --- 30-140 30-140 -- 25-150 
PCB 189L --- --- --- 30-140 30-140 -- 25-150 
PCB 202L --- --- --- 30-140 30-140 -- 25-150 
PCB 205L --- --- --- 30-140 30-140 -- 25-150 
PCB 206L --- --- --- 30-140 30-140 -- 25-150 
PCB 208L --- --- --- 30-140 30-140 -- 25-150 
PCB 209L --- --- --- 30-140 30-140 -- 25-150 
PCB 28L --- --- --- 40-125 40-125 -- 30-135 

PCB 111L --- --- --- 40-125 40-125 -- 30-135 
PCB 178L --- --- --- 40-125 40-125 -- 30-135 

Acronyms: 
Cw = Concentration in Water MDL = Method Detection Limit 
L = Labeled MRL = Method Reporting Limit 
LCS = Laboratory Control Sample MS/MSD = Martix Spike/Matrix Spike Duplicate 
Log Kpe-w = polyethylene-water partitioning coeff PCB = Polychlorinated biphenyl 

PE = polyethylene 
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Table 5-3. Sample Preparation and Analysis Method Summary for Sediment Samples 

Analyte 
Preparation 

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 

PCB Aroclors 

SW3546 Microwave extraction 

SW8082A GC/ECDSW3665A Sulfuric acid cleanup 
SW3630C Silica gel cleanup 
SW3660B Sulfur cleanup 

PCB Congeners 
SW3541 Automated Soxhlet Extraction 

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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Table 5-4. Parameters Used to Evaluate Data Quality 

Data Quality Indicators QC Parameters 

Precision 

RPD values of: 
(1) LCS/LCS Duplicate 
(2) MS/MSD 
(3) Field Duplicates 

Accuracy/Bias 

Percent Recovery (%R) or Percent Difference (%D) values 
of: 
(1) Initial Calibration and Calibration Verification 
(2) LCS 
(3) MS 
(4) Surrogate Spikes 
Results of: 
(1) Instrument and Calibration Blank 
(2) Method (Preparation) Blank 
(3) Trip Blank 
(4) Equipment Rinsate Blank 

Representativeness 
Results of All Blanks 
Sample Integrity (CoC and Sample Receipt Forms) 
Holding Times 

Comparability 
Sample-specific reporting limits 
Sample Collection Methods 
Laboratory Analytical Methods 

Completeness 
Data qualifiers 
Laboratory deliverables 
Requested/Reported valid results 

Sensitivity MDLs and MRLs 

Notes: 
LCS – Laboratory Control Sample 
MS/MSD - Matrix spike/matrix spike duplicate 
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Table 5-5. Laboratory Method Detections, Method Reporting 
Limits for Sediment Analyses 

Analytes CAS # 

Lab Limits 

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 (µg/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

 µg/kg=microgram per kilogram.
 
MRLs and MDLs are based on 2011 performance audits conducted by ALS.
 
PCB = Polychlorinated biphenyl
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Table 5-6. Accuracy and Precision Control Criteria for Chemicals in Sediments 

Analyte 
Analytical 

Surrogate Spike 
Accuracy 1 LCS Accuracy 

Matrix 
Spike Precision (RPD or 

%RSD)Method (% Rec.) 2 (% Rec.) (% Rec.) 
Conventional Inorganic Parameters 

Solids, Total SW160.3 NA NA NA ≤20 
Total Volatile Solids PSEP NA NA NA ≤20 
Total Organic Carbon PSEP NA 80-120 75-125 %RSD≤20 
Grain Size PSEP NA NA NA %RSD≤20 
Black Carbon Gustafsson NA 80-120 75-125 ≤20 

PCB Aroclors 
Aroclor 1016 SW8082 NA 53-100 53-100 ≤40 
Aroclor 1260 SW8082 NA 58-112 58-112 ≤40 
Decachlorobiphenyl SW8082 35-119 NA NA NA 
Tetrachloro-m-xylene SW8082 33-143 NA NA NA 

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

PCB = Polychlorinated biphenyl 

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

Analyte CAS No. 
MDL MRL LCS MS/MSD Precision Labeled 

Compound 

(ng/Kg) % Recovery % Recovery Relative % 
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 --
PCB 5 16605-91-7 1 5 -- -- -- --
PCB 6 25569-80-6 1 5 -- -- -- --
PCB 7 33284-50-3 2 5 -- -- -- --
PCB 8 34883-43-7 12 50 -- -- -- --
PCB 9 34883-39-1 2 5 -- -- -- --

PCB 10 33146-45-1 2 5 -- -- -- --
PCB 11 2050-67-1 10 100 -- -- -- --
PCB 12 2974-92-7 3  10  -- -- -- --
PCB 13 2974-90-5 3  10  -- -- -- --
PCB 14 34883-41-5 3  10  -- -- -- --
PCB 15 2050-68-2 18 50 50-150 50-150 50 --
PCB 16 38444-78-9 4  10  -- -- -- --
PCB 17 37680-66-3 9  20  -- -- -- --
PCB 18 37680-65-2 20 50 -- -- -- --
PCB 19 38444-73-4 4 10 50-150 50-150 50 --
PCB 20 38444-84-7 19 50 -- -- -- --
PCB 21 55702-46-0 5  20  -- -- -- --
PCB 22 38444-85-8 9  20  -- -- -- --
PCB 23 55720-44-0 5  20  -- -- -- --
PCB 24 55702-45-9 5  20  -- -- -- --
PCB 25 55712-37-3 5  20  -- -- -- --
PCB 26 38444-81-4 8  20  -- -- -- --
PCB 27 38444-76-7 6  20  -- -- -- --
PCB 28 7012-37-5 19 50 -- -- -- --
PCB 29 15862-07-4 8  20  -- -- -- --
PCB 30 35693-92-6 20 50 -- -- -- --
PCB 31 16606-02-3 15 50 -- -- -- --
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Table 5-7. Data Quality Goals for PCB Congeners in Sediments 

Analyte CAS No. 
MDL MRL LCS MS/MSD Precision Labeled 

Compound 

(ng/Kg) % Recovery % Recovery Relative % 
Difference % Recovery 

PCB 32 38444-77-8 8  20  -- -- -- --
PCB 33 38444-86-9 5  20  -- -- -- --
PCB 34 37680-68-5 7  20  -- -- -- --
PCB 35 37680-69-6 8  20  -- -- -- --
PCB 36 38444-87-0 8  20  -- -- -- --
PCB 37 38444-90-5 13 50 50-150 50-150 50 --
PCB 38 53555-66-1 8 20 -- -- -- --
PCB 39 38444-88-1 9 20 -- -- -- --
PCB 40 38444-93-8 12 50 -- -- -- --
PCB 41 52663-59-9 12 50 -- -- -- --
PCB 42 36559-22-5 6  20  -- -- -- --
PCB 43 70362-46-8 9  50  -- -- -- --
PCB 44 41464-39-5 19 50 -- -- -- --
PCB 45 70362-45-7 5  20  -- -- -- --
PCB 46 41464-47-5 10 20 -- -- -- --
PCB 47 2437-79-8 19 50 -- -- -- --
PCB 48 70362-47-9 8  20  -- -- -- --
PCB 49 41464-40-8 11 50 -- -- -- --
PCB 50 62796-65-0 6  20  -- -- -- --
PCB 51 68194-04-7 5  20  -- -- -- --
PCB 52 35693-99-3 19 50 -- -- -- --
PCB 53 41464-41-9 6  20  -- -- -- --
PCB 54 15968-05-5 12 50 50-150 50-150 50 --
PCB 55 74338-24-2 12 50 -- -- -- --
PCB 56 41464-43-1 10 20 -- -- -- --
PCB 57 74472-33-6 12 50 -- -- -- --
PCB 58 41464-49-7 13 50 -- -- -- --
PCB 59 74472-33-6 6  20  -- -- -- --
PCB 60 33025-41-1 13 50 -- -- -- --
PCB 61 33284-53-6 17 50 -- -- -- --
PCB 62 54230-22-7 6  20  -- -- -- --
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Table 5-7. Data Quality Goals for PCB Congeners in Sediments 

Analyte CAS No. 
MDL MRL LCS MS/MSD Precision Labeled 

Compound 

(ng/Kg) % Recovery % Recovery Relative % 
Difference % Recovery 

PCB 63 74472-34-7 14 50 -- -- -- --
PCB 64 52663-58-8 7  20  -- -- -- --
PCB 65 33284-54-7 19 50 -- -- -- --
PCB 66 32598-10-0 16 50 -- -- -- --
PCB 67 73575-53-8 15 50 -- -- -- --
PCB 68 73575-52-7 15 50 -- -- -- --
PCB 69 60233-24-1 11 50 -- -- -- --
PCB 70 32598-11-1 17 50 -- -- -- --
PCB 71 41464-46-4 12 50 -- -- -- --
PCB 72 41464-42-0 16 50 -- -- -- --
PCB 73 74338-23-1 9 50 -- -- -- --
PCB 74 32690-93-0 17 50 -- -- -- --
PCB 75 32598-12-2 6  20  -- -- -- --
PCB 76 70362-48-0 17 50 -- -- -- --
PCB 77 32598-13-3 17 50 50-150 50-150 50 --
PCB 78 70362-49-1 17 50 -- -- -- --
PCB 79 41464-48-6 17 50 -- -- -- --
PCB 80 33284-52-5 18 50 -- -- -- --
PCB 81 70362-50-4 18 50 50-150 50-150 50 --
PCB 82 52663-62-4 13 50 -- -- -- --
PCB 83 60145-20-2 22 50 -- -- -- --
PCB 84 52663-60-2 12 50 -- -- -- --
PCB 85 65510-45-4 10 20 -- -- -- --
PCB 86 55312-69-1 15 50 -- -- -- --
PCB 87 38380-02-8 15 50 -- -- -- --
PCB 88 55215-17-3 12 50 -- -- -- --
PCB 89 73575-57-2 19 50 -- -- -- --
PCB 90 68194-07-0 24 100 -- -- -- --
PCB 91 68194-05-8 12 50 -- -- -- --
PCB 92 52663-61-3 12 50 -- -- -- --
PCB 93 73575-56-1 22 50 -- -- -- --
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Table 5-7. Data Quality Goals for PCB Congeners in Sediments 

Analyte CAS No. 
MDL MRL LCS MS/MSD Precision Labeled 

Compound 

(ng/Kg) % Recovery % Recovery Relative % 
Difference % Recovery 

PCB 94 73575-55-0 12 50 -- -- -- --
PCB 95 38379-99-6 22 50 -- -- -- --
PCB 96 73575-54-9 21 50 -- -- -- --
PCB 97 41464-51-1 15 50 -- -- -- --
PCB 98 60233-25-2 22 50 -- -- -- --
PCB 99 38380-01-7 22 50 -- -- -- --
PCB 100 39485-83-1 22 50 -- -- -- --
PCB 101 37680-73-2 24 100 -- -- -- --
PCB 102 68194-06-9 22 50 -- -- -- --
PCB 103 60145-21-3 23 50 -- -- -- --
PCB 104 56558-16-8 23 50 50-150 50-150 50 --
PCB 105 32598-14-4 11 20 50-150 50-150 50 --
PCB 106 70424-69-0 14 50 -- -- -- --
PCB 107 70424-68-9 10 20 -- -- -- --
PCB 108 70362-41-3 27 100 -- -- -- --
PCB 109 74472-35-8 15 50 -- -- -- --
PCB 110 38380-03-9 24 100 -- -- -- --
PCB 111 39635-32-0 24 100 -- -- -- --
PCB 112 74472-36-9 25 100 -- -- -- --
PCB 113 68194-10-5 24 100 -- -- -- --
PCB 114 74472-37-0 12 50 50-150 50-150 50 --
PCB 115 74472-38-1 24 100 -- -- -- --
PCB 116 18259-05-7 10 20 -- -- -- --
PCB 117 68194-11-6 10 20 -- -- -- --
PCB 118 31508-00-6 19 50 50-150 50-150 50 --
PCB 119 56558-17-9 15 50 -- -- -- --
PCB 120 68194-12-7 15 50 -- -- -- --
PCB 121 56558-18-0 21 50 -- -- -- --
PCB 122 76842-07-4 12 50 -- -- -- --
PCB 123 65510-44-3 15 50 50-150 50-150 50 --
PCB 124 70424-70-3 27 100 -- -- -- --
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Table 5-7. Data Quality Goals for PCB Congeners in Sediments 

Analyte CAS No. 
MDL MRL LCS MS/MSD Precision Labeled 

Compound 

(ng/Kg) % Recovery % Recovery Relative % 
Difference % Recovery 

PCB 125 74472-39-2 15 50 -- -- -- --
PCB 126 57465-28-8 14 50 50-150 50-150 50 --
PCB 127 39635-33-1 28 100 -- -- -- --
PCB 128 38380-07-3 12 50 -- -- -- --
PCB 129 55215-18-4 21 50 -- -- -- --
PCB 130 52663-66-8 14 50 -- -- -- --
PCB 131 61798-70-7 12 50 -- -- -- --
PCB 132 38380-05-1 12 50 -- -- -- --
PCB 133 35694-04-3 17 50 -- -- -- --
PCB 134 52704-70-8 13 50 -- -- -- --
PCB 135 52744-13-5 11 50 -- -- -- --
PCB 136 38411-22-2 9  20  -- -- -- --
PCB 137 35694-06-5 30 100 -- -- -- --
PCB 138 35065-28-2 21 50 -- -- -- --
PCB 139 56030-56-9 20 50 -- -- -- --
PCB 140 59291-64-4 20 50 -- -- -- --
PCB 141 52712-04-6 9  20  -- -- -- --
PCB 142 41411-61-4 31 100 -- -- -- --
PCB 143 68194-15-0 13 50 -- -- -- --
PCB 144 68194-14-9 17 50 -- -- -- --
PCB 145 74472-40-5 32 100 -- -- -- --
PCB 146 51908-16-8 18 50 -- -- -- --
PCB 147 68194-13-8 18 50 -- -- -- --
PCB 148 74472-41-6 32 100 -- -- -- --
PCB 149 38380-04-0 18 50 -- -- -- --
PCB 150 68194-08-1 33 100 -- -- -- --
PCB 151 52663-63-5 11 50 -- -- -- --
PCB 152 68194-09-2 24 100 -- -- -- --
PCB 153 35065-27-1 13 50 -- -- -- --
PCB 154 60145-22-4 11 50 -- -- -- --
PCB 155 33979-03-2 34 100 50-150 50-150 50 --
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Table 5-7. Data Quality Goals for PCB Congeners in Sediments 

Analyte CAS No. 
MDL MRL LCS MS/MSD Precision Labeled 

Compound 

(ng/Kg) % Recovery % Recovery Relative % 
Difference % Recovery 

PCB 156 38380-08-4 13 50 50-150 50-150 50 --
PCB 157 69782-90-7 13 50 50-150 50-150 50 --
PCB 158 74472-42-7 10 20 -- -- -- --
PCB 159 39635-35-3 35 100 -- -- -- --
PCB 160 41411-62-5 21 50 -- -- -- --
PCB 161 74472-43-8 35 100 -- -- -- --
PCB 162 39635-34-2 35 100 -- -- -- --
PCB 163 74472-44-9 21 50 -- -- -- --
PCB 164 74472-45-0 14 100 -- -- -- --
PCB 165 74472-46-1 36 100 -- -- -- --
PCB 166 41411-63-6 12 50 -- -- -- --
PCB 167 52663-72-6 11 50 50-150 50-150 50 --
PCB 168 59291-65-5 13 50 -- -- -- --
PCB 169 32774-16-6 16 50 50-150 50-150 50 --
PCB 170 35065-30-6 16 50 -- -- -- --
PCB 171 52663-71-5 37 100 -- -- -- --
PCB 172 52663-74-8 38 100 -- -- -- --
PCB 173 68194-16-1 37 100 -- -- -- --
PCB 174 38411-25-5 19 50 -- -- -- --
PCB 175 40186-70-7 38 100 -- -- -- --
PCB 176 52663-65-7 39 100 -- -- -- --
PCB 177 52663-70-4 14 50 -- -- -- --
PCB 178 52663-67-9 22 50 -- -- -- --
PCB 179 52663-64-6 23 50 -- -- -- --
PCB 180 35065-29-3 14 50 -- -- -- --
PCB 181 74472-47-2 40 100 -- -- -- --
PCB 182 60145-23-5 40 100 -- -- -- --
PCB 183 52663-69-1 40 100 -- -- -- --
PCB 184 74472-48-3 40 100 -- -- -- --
PCB 185 52712-05-7 40 100 -- -- -- --
PCB 186 74472-49-4 41 100 -- -- -- --
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Table 5-7. Data Quality Goals for PCB Congeners in Sediments 

Analyte CAS No. 
MDL MRL LCS MS/MSD Precision Labeled 

Compound 

(ng/Kg) % Recovery % Recovery Relative % 
Difference % Recovery 

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

Analyte CAS No. 
MDL MRL LCS MS/MSD Precision Labeled 

Compound 

(ng/Kg) % Recovery % Recovery Relative % 
Difference % Recovery 

PCB 81L -- -- -- 30-140 30-140 -- 25-150 
PCB 104L -- -- -- 30-140 30-140 -- 25-150 
PCB 105L -- -- -- 30-140 30-140 -- 25-150 
PCB 114L -- -- -- 30-140 30-140 -- 25-150 
PCB 118L -- -- -- 30-140 30-140 -- 25-150 
PCB 123L -- -- -- 30-140 30-140 -- 25-150 
PCB 126L -- -- -- 30-140 30-140 -- 25-150 
PCB 155L -- -- -- 30-140 30-140 -- 25-150 
PCB 156L -- -- -- 30-140 30-140 -- 25-150 
PCB 157L -- -- -- 30-140 30-140 -- 25-150 
PCB 167L -- -- -- 30-140 30-140 -- 25-150 
PCB 169L -- -- -- 30-140 30-140 -- 25-150 
PCB 188L -- -- -- 30-140 30-140 -- 25-150 
PCB 189L -- -- -- 30-140 30-140 -- 25-150 
PCB 202L -- -- -- 30-140 30-140 -- 25-150 
PCB 205L -- -- -- 30-140 30-140 -- 25-150 
PCB 206L -- -- -- 30-140 30-140 -- 25-150 
PCB 208L -- -- -- 30-140 30-140 -- 25-150 
PCB 209L -- -- -- 30-140 30-140 -- 25-150 
PCB 28L -- -- -- 40-125 40-125 -- 30-135 
PCB 111L -- -- -- 40-125 40-125 -- 30-135 
PCB 178L -- -- -- 40-125 40-125 -- 30-135 

Acronyms: 
L = Labeled MS/MSD = Martix Spike/Matrix Spike Duplicate 
LCS = Laboratory Control Sample ng/Kg = nanogram/kilogram 
MDL = Method Detection Limit PCB = Polychlorinated biphenyl 
MRL = Method Reporting Limit 
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Table 7-1. Schedule for Project Deliverables 

Activity Work Product Schedule 

Porewater Sampling and Analysis 
Plan 

Draft Porewater SAP March 4, 2014 

Final Porewater SAP Due to EPA Team: 
May 23, 2014 

Porewater SAP HASP 
Draft HASP June 22, 2014 - 6 weeks ahead of expected passive sampler placement 

Final HASP Due to EPA Team: 
30 days after receipt of EPA Team comments on the draft 

Passive Sampler Placement None Targeted for early August 20141 

Passive Sampler Retrieval None Targeted for mid-October 1 

Porewater Field Sampling and Draft Porewater Report Due to EPA Team: 
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 

Implementability Study 
Draft Implementability Report Due to EPA Team: 

60 days after submission of the Draft Porewater Report to EPA 

Final Implementability Report Due to EPA Team: 
30 days after receipt of EPA Team comments on the draft 

Recontamination Evaluation 

Draft Recontamination 
Assessment Report 

Due to EPA Team: 
60 days after submission of the Draft Porewater Report to EPA 

Final Recontamination 
Assessment Report 

Due to EPA Team: 
30 days after receipt of EPA Team comments on the draft 

Notes: 
1. Passive sampler placement will target a period when the Willamette River stage is at its lowest and is currently scheduled to occur in early August 2014. Passive sampler retrieval will 
occur approximately 60 days after placement. The target passive sampler placement date is targeted for late August 2014 through mid-October but the actual installation and retrieval 
schedule is contingent upon vessel traffic considerations at the Glacier NW and Cargill Docks. 
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FIGURE 1-1
 
Project Area Map
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0 150 300 

Feet 

Document Path: P:\Portland\487-DOF\GIS\Project_mxds\Porewater_SAP\Figure1-1_Project_Area_Map.mxd 



5 

20 

25 

MLWM 

MHWM 

OHWM 

Figure 2-1
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Porewater Sampling Analysis Plan
River Mile 11 East 

Portland, OR 

Notes: 

OHWM = Ordinary High Water Mark, refers to 
upper edge of the riverbank and defines the 
elevation beyond which inundation by the river 
is limited to extreme flow events, which occur 
approximately every 5 years. 

MHWM = Mean High Water Mark, refers to the 
elevation defining the shoreline boundary of the 
Portland Harbor Superfund Site and is based on 
DEQ memorandum dated July 9, 2003 to EPA 
regarding the upland/in-water boundary for the 
Superfund Site (DEQ 2003b). 

MLWM = Mean Low Water Mark, refers to the 
average approximate average low water height. 

Sampling Period = approximate time of the year 
to collect groundwater samples during a lower 
river stage height. 
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2. The comprehensive benthic risk areas are consistent with the 
information presented in the Draft FS report for the Portland Harbor 
(Anchor QEA et al., 2012). 
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RM11E Field Forms 

Porewater Sampling and Analysis Plan 
River Mile 11 East - Portland, Oregon May 2014 
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FIELD CHANGE REQUEST (FCR) FORM
 

Project Name: River Mile 11 East, Supplemental RI/FS 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:____________________________ 
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 Sediment Core Drive Log 

Job: Core Location: 

Job No: Date: Time: 

Field Reps: Attempt #: Accept/Reject 

Contractor: Sample Method: 

Proposed Coordinates Actual Coordinates 

N: E: N: E: 

Mudline: Mudline: 

Core Drive: Core Drive: Core Recovery: 

DTS Boat:  DTS Lead Line: 

Mudline Elevation: 

Description: 
(free fall, fingers inverted, vibration needed to drive/extract, 
estimation of density, debris encountered, slopes, refusal, 

mudline conditions, drive action, etc.) 

C
ore Tube Length: 

Total Drive:  Length Recovered: 

Notes:

Tide Measurements (Datum: ) 

Time/Height: 

Time/Height: 

Measurement (to nearest 0.1 foot): 

Avg. % Recovery: 

Avg. % Compaction: 

Section: Length: 

A  = 

Description 
at Cuts: 

B 

C 

= 

= 

D = 

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 

(unit) 

Sampling 
USCS group name, color, grain size range, minor constituents, plasticity, odor, sheen, moisture content, texture, wethering, 
cementation, geologic interpretation, etcUSCS Munsel 

Color PID Sample 
Depth 

Sample 
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 
Coolers: 

Cooler 
Temps: 

Client Project Name: Analysis Requested Notes/Comments 
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 Client Project #: 
Samplers: SEE, GIS 

Sample ID Date Time Matrix No. 
Containers 

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: SEE 
Company: Company: Company: 

Date & Time: Date & Time: Date & Time: Date & Time: 
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Inadvertent Discovery Plan 

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



 
   

  

 

 

 

Attachment 2 

Plan and Procedures for the Inadvertent Discovery of Cultural 
Resources and Human Skeletal Remains 
RM11E Project Area, Portland, Oregon 

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

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

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

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

	 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). 

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

	 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.   

o	 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. 

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

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

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

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

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

References 
SWCA Environmental Consultants, 2010. Cultural Resource Monitoring Rive mile 11 East Focused 

Sediment Characterization Willamette River, Portland, Multnomah County, Oregon. April 
2010. Prepared for GSI Water Solutions, Inc. 
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Standard Operating Procedures for  

Diver-Placement and Retrieval of Passive Samplers and Co-located 


Sediment Samples
 

1. SCOPE AND APPLICATION 

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

2. METHOD SUMMARY 

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

RM11 East Project 

Portland, OR 

A 

B 
C 

C 

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

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.  

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). 
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4. NAVIGATION 

4-1 All sample locations will be established using a differential global positioning system 
(dGPS). Navigation and recording of site coordinates will be in Oregon State Plan North 
coordinates. A check of the dGPS will occur by taking a reading at either the inside corner 
upstream (approximately SE) of the Glacier Dock, or the inside downstream corner 
(approximately NE) of the Cargill Dock.  The dGPS reading will be taken at the same 
location at the beginning and end of each sampling day, and recorded in the field log book.  
Navigation accuracy will be ± 3 ft. If multiple dGPS are onboard, the units will be checked 
against one another and have an accuracy of ± 3 ft.  If the dGPS readings are not consistent, 
the Field Director will make a determination as to which unit will be used to locate 
stations. Justification for that decision will be recorded in the Field Logbook. 

4-2 Target sampling stations are identified in Table 2-3 of the SAP.  The boat will navigate to 
the fixed coordinates of each location, and lower an anchor attached to line onto the 
position immediately below the dGPS antenna.  To the extent practical in the moving river 
current, the line will be drawn vertical and the position again confirmed with the dGPS.  
The position will be recorded in the field log book and on the PSD Log.  

4-3 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. 

4-4 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.  

4-5 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.  

4-6 If the diver is required to move the location, the line anchor will be moved to the actual 
sampling location, and a new coordinate fix will be taken.  The sample location may be 
moved within 10 meters (approximately 30 feet) of the location identified in Table 1.  The 
rationale for moving the location, along with the new coordinates is recorded in the field 
notebook and onto the PSD Log.  

4-7 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. RECONNAISSANCE SURVEY PROCEDURES 

5-1 The scope and objective for the reconnaissance survey is presented in Section 4.4 of the 
Porewater SAP.  The reconnaissance survey was completed on May 2, 2014.  The methods 
used during that survey are documented in this SOP because subsequent sections reference 
these procedures.  

5-2 Navigation and underwater confirmation of the target location are as described in Section 4 
of this SOP. 

5-3 A PSD fitted with blank polyethylene (PE) sheeting will be lowered to the diver on a 
clipped line after confirmation of the sampling location. 

5-4 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. 

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

5-6 Should refusal be encountered prior to full sampler insertion, the diver will gently 
withdraw the sampler and inspect the PE for any rips or tears.  If a rip or tear is present, a 
new sampler will be lowered to the diver for a second attempt.  Results of the initial 
insertion attempt are recorded in the field log and onto the PSD Log. 

5-7 In the event of refusal, the diver, in communication with the FD, will visually examine the 
area again in an approximately 1 m arc, targeting a location that at the surface appears to be 
free of debris and rubble. The diver will then repeat Steps 5-3 and 5-4 for a total of three 
attempts at a target location.  If all three attempts are unsuccessful, this will be noted in the 
field log, and the reconnaissance team will proceed to the next location. 

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

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

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

6. FIELD PLACEMENT OF PASSIVE SAMPLING DEVICES 

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

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

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

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

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

6-6 	 The diver will enter the water and occupy the location on the river bed indicated by the 
anchor line as the sampling site.  Once on the anchor, the passive sampling assembly will 
be carefully lowered down to the diver.  Until the sampler is secure in the sediment, the PE 
sampler will be attached via a carabineer to a weighted tag line secured to the sample boat. 
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6-7 	 At the confirmed target location, the diver will report the general bottom conditions (e.g., 
sediment type, presence of debris) to the surface team.  The diver will insert the PSD 
assembly into the sediment, parallel to the flow of the river, and push or hammer the 
sampler into the sediments up to the fixed stop legs on the hammer assembly, which are 
preset to allow 30 cm of PE exposure to surface sediment and 20 cm exposure to the 
overlying water. The sampler should be driven at a slow, steady rate; the process of 
insertion should take 0.5 - 1 minute. The diver may gently rock the sample device if/when 
resistance is encountered. During the insertion, the diver will communicate with the boat to 
describe the degree of ease/difficulty associated with the push, and whether refusal is 
encountered prior to completion. This information is recorded into the field log notebook.  
After successful insertion, the diver will pull the two (2) protective plates, and pull the pin 
to release the hammer assembly from the sampler.  It may be necessary for the diver to 
hold the sampler in place while removing the hammer assembly. 

6-8 	 Should refusal be encountered prior to full sampler insertion, the PSD will be gently 
withdrawn and inspected to determine if the protective plates are still in place.  If the plates 
are in place, the diver may proceed with a second attempt at sample deployment. If the 
plates are not in place, the diver will inspect the PE for any rips or tears. If the diver 
observes any rips or tears in the PE membrane, sample deployment with that device will be 
aborted and a new PSD lowered to the diver in order to proceed. Results of the initial 
insertion attempt are recorded in the field log and onto the PSD Log. 

6-9 	 If it is necessary to locate an alternate location to place the samplers, the diver, in 
communication with the FD, will visually inspect the area again in an approximately 1 m 
arc, targeting a location that at the surface appears to be free of debris and rubble.  The 
diver will then repeat Steps 6-6 through 6-8 for a total of three attempts at a target location.  
The maximum radius from the target location that can be used without confirmation with 
EPA is 10 m. 

6-10 	 If all three attempts fail, and the sample locations must be moved more than 10 meters 
from the initial target, the FD will contact the EPA Remedial Program Manager following 
the procedures listed in Step 4-7. 

6-11 	 Upon successful insertion of the sampler, the FD will record the date, the time, and the 
coordinates of the sample location in the field log and on the PSD Log. Individual pictures 
from the diver helmet cam of each location will become part of the Porewater 
Characterization Report. 

6-12 	 After successful deployment of the PSD, a second sampling assembly will be lowered to 
the diver. The second sampler will be inserted approximately 8 inches (two fist-widths) 
from the first sampler following the procedures in Step 6-7.   

6-13 	 Once a successful sampler-insertion has been achieved, the weighted tag line secured to 
the boat will be released to the diver. Two tag lines will be attached to each sampler and 
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each tag line will be attached to an anchor point.  At the inshore stations (PW002, PW003, 
and PW006), the tag lines will be secured to the nearest piling or other suitable tie-point.  
For the offshore stations (PW001, PW004, and PW005) the diver will secure the tag lines 
parallel to the flow of the river into the sediment using a shore anchor, or similar-
constructed anchor. The tag lines serve two purposes: to provide anchorage to secure the 
sampler frame to the river bed during deployment, and to help locate the sampler again at 
the end of the deployment period.  For all the offshore stations, a Benthos ALP365 Pinger 
will be attached to one of the samplers to assist in the location and retrieval of samplers.  
For the up-river station (PW007), the preferred method will be to secure the sampler via 
lines to a fixed upland or in-river structure. If a secure structure is not available, that 
station will also be secured with anchored tag lines. 

6-14 	 Upon successful insertion of the sampler, the FD will record the date, time, measured 
water depth, any issues related to sampler placement, and sample coordinates in the field 
log and on the PSD Log. 

6-15 	 Upon completion, the dive/field team may then proceed to the next sampling location.   
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Figure-2: 

Installation of PE Plate Cover 

RM11 East Project 

Portland, OR 

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 be attired in Level D personal protective gear and 
wear new nitrile gloves for each sampler. Care must be taken to (1) use only one pair of 
gloves per passive sampling unit, (2) to minimize contact with the polyethylene strip in the 
sampler, and (3) to prevent any contact between the sampled sediment and the polyethylene 
sheets. 

7-4 The procedures for navigation and target station location are as described in Section 4 of 
this SOP. 
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7-5 	 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. 

7-6 	 For the inshore stations (PW002, PW003, and PW006), and the upriver station (PW007), 
the tag line previously secured to a piling or other tie-point will be located, and the diver 
will follow the line to the samplers, and proceed with Steps 7-10 through 7-13, and then the 
sediment sampling described in Section 8 of this SOP. 

7-7 	 For the offshore stations (PW001, PW004 and PW005), the passive samplers will be 
located using a hand-held pinger locator (Benthos DPL-275).  Prior to entering the water 
the FD will check to confirm the locator is (1) working, and (2) that a signal from the 
sampler is being received  

7-8 	 For the offshore stations the diver will enter the water with the hand-held pinger locator 
(Benthos DPL-275), and descend down the anchor line to the approximate sediment 
location. It is expected that the diver will be able to locate the sampler by sound. In the 
event the diver is able to quickly locate the sampler, they can proceed with sampler 
retrieval, as described below. 

7-9 	 In the event the diver cannot locate the tied tag line for the inshore stations, or the sampler 
by sound for the offshore stations, the diver will proceed to conduct a search arc from the 
estimated location to locate the sampler tag line.  The diver will swim in 180⁰ search arcs 
in approximately 3 ft intervals out from the station location anchor line.  Visibility is 
expected to be low during this search; the diver has the option of using a common garden 
hand rake to pull through the sediment to snag the tag line. 

7-10 Upon location of the tag line and sampler, the diver will first proceed to pull out the tag 
line anchors from the sediment (or release the tag line from the tie-point), and float the line 
to the surface. It may be necessary to use a small lift bag to bring the tag line to the 
surface. The diver must confirm that the tag line is still attached to the sampler, and the 
boat crew must confirm that the tag line is securely fixed on the deck before the sampler 
may be pulled from the sediment.  This is to ensure the sampler will not accidentally float 
away during retrieval.  

7-11 	 The diver will measure the distance from the mudline to the top of the exposed PE frame, 
and report that distance to the FD, who will record that measure in the field notebook.  

7-12 	 Prior to extracting the PSD, the sediment core sampler will be driven in between the two 
PSDs following the procedures defined in Steps 8-5 through 8-7. Care must be taken by 
the diver to ensure that (1) the core is driven between the two PSD samplers 
approximately two inches (2 diver-gloved fingers) from each sampler, and (2) that the 
core drive is strictly vertical in order to not contact and potentially damage the PE sheet, 
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and (3) that the integrity of the sediment stratigraphy for core logging at the laboratory is 
preserved. 

7-13 	 Once the core sampler is in place, the passive sampling frames may then be withdrawn 
(one at a time) by slowly pulling the frame vertically from the sediment.  If necessary, a 
gentle rocking motion may be used to assist in the release of the frame.  Upon withdrawal, 
the diver will note any tears or rips in the PE to the surface team, and then notify the 
support team that the sampler may be lifted to the surface via the tag line.  The diver will 
remain at the sampler location to complete collection of the sediment core, as described in 
Section 8 of this SOP. 

7-14 	 Once the passive porewater sampler is onboard, it will be processed according to the 
procedures described in Section 9 of this SOP.   

7-15 	 All samples from a site (PE and sediment) must be labeled, secured, properly packed, and 
placed into an ice cooler according to the procedures in Section 9 of this SOP, before the 
field crew may move to the next location. 

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 new 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 between the passive 
porewater sampler location as described previously in Step 7-12. 

8-5 	 A tag line will be clipped to the sediment core sampler, and carefully lowered to the diver.  
The hand-core samplers will be constructed of pre-cleaned 10 cm (4-inch) diameter 
aluminum barrels approximately 45 cm in length, and fitted with a bottom core-catcher.  
The tag line will remain clipped to the sampler throughout coring and retrieval.   

8-6 	 The diver will push the sample tube into the sediment between the two PE samplers as 
described previously in Step 7-12. The desired sample depth is 30 cm (12 inches) below the 
mudline; the diver should attempt to push the core barrel 40 cm into the sediment.  As 
required, the diver may gently rock the sampler back and forth, and if necessary, hammer 
the tube into the sediment if significant resistance is encountered.   
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8-7 	 Once the core has been advanced to the minimum acceptable depth of 30 cm below 
mudline, the diver will so indicate and the FD will record the time of sample collection in 
the field notebook and on the sample collection log.   

8-8 	 Prior to proceeding with the core withdrawal, the passive samplers will be removed and 
secured as described previously in Step 7-13. 

8-9 	 The diver will then withdraw the core sampler, placing caps over the open core barrel on 
the top and bottom of the tube, and signal the support boat that the core may be pulled to 
the surface. The diver will make careful note of where the core collection hole in the 
sediment is, and wait at the location until the FD indicates that a successful sample has 
been collected. 

8-10 	 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.   

8-11 	 In the event that insufficient material is retained, the contents of the core barrel will be 
discarded, the core barrel cleaned, and lowered back to diver for a second attempt.  The 
second drive will be two inches (two diver fingers) upstream of the original location.  If a 
third attempt is needed, the third drive will be made two inches downstream of the original 
location. Up to three attempts will be made, at which time the EPA RPM will be contacted 
to discuss further options for sediment collection. 

8-12 	 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. 

8-13 	 Once the core barrel is onboard, it will be handled according to the procedures described 
in Section 9 of this SOP. 

8-14 	 All samples from a site (PE and sediment) must be labeled, secured, properly packed, and 
placed into an ice filled cooler according to the procedures in Section 9 of this SOP before 
the field crew may move to the next location. 

9. FIELD PROCESSING OF PE SAMPLERS AND SEDIMENT CORES 

9-1 	 Once onboard the boat, the PE in the samplers will be immediately rinsed with laboratory 
reagent-grade water and rubbed with a clean Kimwipe™, and at least one additional rinse 
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to remove as much adhering sediment as possible1. All personnel handling the PE samplers 
must be attired in Level D personal protective gear and wear new nitrile gloves for each 
sampler. 

9-2 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.). 

9-3 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.  

9-4 The PE sampler will then be placed into the ice filled cooler for transport to ALS in Kelso, 
WA for processing and analysis. 

9-5 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 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.  

9-6 These secured cores will then be placed upright into an ice filled cooler for transport to 
ALS. 

9-7 The samples must remain in the custody of the FD or SAC at all times during the transport 
to, and during processing at ALS. 

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

Report # 1 DATE May 2, 2014 S M T W TH F S 

Field Investigation Manager: Tim Thompson 

WEATHER Bright Sun Partly Cloudy Overcast

TEMPERATURE F <32 32-45 45-60  60-70

WIND Still Mod. High 

HUMIDITY Dry Mod. Humid 

RIVER STAGE:   

Rain 

 70-85

Snow 

  >85 

Time 15:00 15:15 15:30 15:45 16:00 16:15 16:30 16:45 17:00 17:15 17:30 17:45 18:00 
USGS Morrison Bridge (ft) 8.01 7.98 7.94 7.9 7.86 7.82 7.78 7.76 7.72 7.73 7.71 7.67 7.67 
NAVD 88 (ft) 13.06 13.03 12.99 12.95 12.91 12.87 12.83 12.81 12.77 12.78 12.76 12.72 12.72 

TASK:  Industrial Area Soils   Industrial Area Groundwater  Surface Water  Sediment  MIS 

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

EQUIPMENT ON SITE: Ballard Marine Construction vessel 
WORK PERFORMED (INCLUDE ANY SAMPLES COLLECTED): 
 On Board at 1530 hours. Conducted the pre-dive briefing per the Standard Operating Procedures and a 

Health and Safety briefing. 
 Diver-Placement and Retrieval of Passive Samplers and Co-located Sediment Samples (SOP). This 

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

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

 PW003   Successful drive of the PSD with no tears or other visible stress in the PE sheets.  Diver reported 
shallow silt with ¼” gravel.  Hammer required for sampler placement, with some bowing of the stainless steel PE 
covers reported by diver, but remained principally in place.  Insert time was 30 seconds; allowed 60 seconds to 
elapse after pulling the PE covers before removing the sampler from the sediment.  See additional information 
on sample description log. 

 PW006   Successful drive of the PSD with no tears or other visible stress in the PE sheets.  Prior to sampling 
additional care was taken with the PE covers to ensure they were installed correctly.  Diver reported bottom 
conditions of silt, rip rap, twigs and sticks.  PSD pushed in manually approximately 2”, and then hammered into 
the sediment the remaining length.  PE plate covers remained in place with no bowing.  Insert time was 45 
seconds, allowed 60 seconds to elapse before removing the sampler from the sediment.  Cycle time for diver 
(away, installation, return) was 8 minutes. See additional information on sample description log. 

 PW002    Successful drive with no tears or other visible stress in the PE sheets.  Diver reported principally 
woody debris and sediment.  Insert time not noted; will plan on getting those later from diver video.  Photo 
taken and shown as Figure 3.  Diver Cycle Time 7 minutes. See additional information on sample description 
log. 

 PW001    Had planned to add this fourth station.  Anchored barges and worked toward locating dive location.  
Location is offshore in the river channel, and between the current and then the increasing winds, along with 
rapidly approaching darkness, elected  not to make this additional attempt.  
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QUALITY CONTROL ACTIVITIES (INCLUDING FIELD CALIBRATIONS) 
 Three Trimble GeoXH – GeoExplorer 2008 Series - dGPS units onboard.  All units reported the same location 

within an accuracy of 1 ft. 
 Lead line depth taken at each station, Water depths corrected to USGS Willamette River Gage depths, and then 

converted to NAVID88. 

HEALTH AND SAFETY LEVELS AND ACTIVITIES:   Tailgate Meeting Held 
 H&S Briefing conducted prior to undertaking PSD reconnaissance.  This was the second briefing of the day for 

the field crew: the additional meeting was necessitated by the addition of T. Thompson 
PROBLEMS ENCOUNTERED/CORRECTION ACTION TAKEN: 
 No problems of significance encountered – all went well. 

SPECIAL NOTES: 

 No significant changes to the PSD SOPs or Porewater SAP, other than those listed here, are necessary. 
Revisions to the SAP will be incorporated into the Final SAP 

TOMORROW'S EXPECTATIONS:   
 File report with the RM11E Group and with EPA 

ATTACHMENTS:  

Attachment 1 

Site Description Logs and Photos 

PREPARED BY: Tim Thompson 

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

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

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

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

5-5 At the confirmed target location, the diver will report the general bottom conditions 
(e.g., sediment type, presence of debris) to the surface team.  The PSD assembly is 
lowered to the diver on a clipped line.  The diver will insert the PSD Assembly into the 
sediment, parallel to the flow of the river, and push or hammer the PSD into the 
sediments up to the fixed stop legs on the sampler, which are preset to allow 30 cm of PE 
exposure to surface sediment and 20 cm exposure to the overlying water. The sampler 
should be driven at a slow, steady rate; the process of insertion should take 0.5 - 1 
minute. The diver may gently rock the sample device if/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.  

5-8 Upon successful insertion, the diver will first remove the stainless steel covers from 
both sides of the PSD, and clip those to the carabineer connected to the boat line.  After 
removal of the covers, one minute is allowed to elapse to allow for the sediment to 
consolidate around the device.  If possible, a photograph or video will be taken.  The 
sampling device will then be withdrawn by slowly pulling the frame vertically from the 
sediment.  If necessary, a gentle rocking motion may be used to assist in the release of 
the frame. Upon withdrawal, the diver will note any tears or rips in the PE to the surface 
team, and then signal the surface team to bring the PSD assembly to the surface.  The 
diver will remain at the sampling location until confirmation by the surface team that there 
are no rips or tears to the PE. 
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Figure 2: Stainless Steel PE Cover 

A 

B 

C 

C 

Figure 1: Passive Sampling Device Assembly 
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PW003 Sample Description Log 
Proposed Coordinates Actual Location 
N: 689248.6  E: 7644329.2 N: 689250.69 E: 7644325.54 

Measured Depth = -13.4 ft River Height = 12.3 ft  
Corrected Elevation (NAVD88 ft) = -0.57 

Description: Shallow silt sitting on 1/4” gravel. Required hammer to push in PSD – approximately 30 
seconds till PSD inserted to stops.  Steel cover plates bowed out during drive, but readily removed.  
Inspection at removal by diver did not indicate any tears or rips.  Confirmed once sampler retrieved on­
board. 
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PW006 Sample Description Log 
Proposed Coordinates Actual Location 
N: 689004.6  E: 7644579.4 N: 688997.94 E: 7644586.21 

Diver In Water:  16:51 Diver On Board:  16:59 
Measured Depth = -36.9 ft River Height = 12.77 ft  
Corrected Elevation (NAVD88 ft) = -24.7 

Description:  Silt, rip rap, river rock, twigs and sticks.  Approximately 2” push by hand, and then 
approximately 45 seconds of hammer till PSD inserted to stops.  Steel cover plates remained intact 
during placement. Inspection at removal by diver did not indicate any tears or rips.  Confirmed once 
sampler retrieved on-board. 
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PW002 Sample Description Log 
Proposed Coordinates Actual Location 
N: 689344.3  E: 7644176.0 N: 45.53686 Lat 

N: 689344.1 OSP 
E: 122.67765 Lon 
E: 7644177.6 OSP 

Diver In Water:  17:45 Diver On Board:  17:52 
Measured Depth = -17.3 ft River Height = 12.72 ft  
Corrected Elevation (NAVD88 ft)  - 4.58 

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

Note: GSI was recording in Latitude/Longitude, while SEE was using Oregon State Plane Coordinates 
(OSP). The Latitude/Longitude for this station was entered into the log book, and then converted to OSP 
North coordinates 
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1.1. This method describes a procedure for preparing and handling polyethylene (PE) 

films that will be cut into strips and used in polyethylene devices (PEDs) to passively 

sample hydrophobic organic compounds (HOCs) in environmental media. 

1.2. This method generates PE that can be deployed within PEDs for passive sampling of 

HOCs in atmospheric, aqueous, or sediment-porewater systems. 

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

deployment. 

2. 

2.1. A known mass of low density polyethylene (LDPE) sheet (usually ~1-3 g) is cleaned 

by sequentially extracting with methylene chloride, methanol, and ultrapure water 

in a closed glass vessel. 

2.2. Clean PE is equilibrated with performance reference compounds (PRCs) dissolved in 

water or methanol-water (see Appendix 1 for possible PRCs). 

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

2.4. Shortly before deployment, the PE is cut into strips and transported to the field 

wrapped in clean aluminum foil. 

2.5. In the field, the PE is exposed to the environmental medium of concern. The HOCs 

in the medium diffuse into the PE, while PRCs diffuse out. 

PE is susceptible to contamination from atmospheric vapors and contact with surfaces (e.g., 

worker hands), so it must remain in clean sealed vessels until deployment. 

4.1.	 Extraction vessels: 1-L glass bottles or screw capped jars (foil-lined lids). 

4.2.	 Storage vessels: bottles with glass stoppers or amber jars (foil-lined lids). 

4.3.	 Bottle/jar tumbler, shaker table, bottle roller, or equivalent. 

4.4.	 Low density polyethylene (LDPE): commercial grade, large sheet at 25m (1 mil) or 

other thickness as specified by the Statement of Work (SOW). The thickness is 

chosen to be strong enough to withstand stresses during deployment (e.g., 

insertion into sediment), but thin enough to exchange a significant fraction (e.g., 

>20%) of its PRCs during the deployment time to be used. 
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4.5.	 Food grade aluminum foil (solvent cleaned to remove any organic residue from foil 

production). 

4.6.	 Stainless steel forceps. 

4.7.	 Teflon (or similar non-contaminating material) cutting board. 

5.1. Methylene chloride, CH2Cl2, pesticide grade or equivalent. 

5.2. Methanol, CH3OH, pesticide grade or equivalent. 

5.3. Organic-free reagent water (as defined in SW-846 Chapter 1). 

5.4. Research grade PRCs certified 98+% pure. 

Note: Specific standard materials, concentrations, solvents, and solvent purity requirements 

will be determined based upon the target HOCs of concern for the particular application. 

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

6.2.	 Until deployment, prepared PE (PE loaded with PRCs) is stored in sealed glass 

containers with a few mL of organic-free reagent water added to maintain 100% 

relative humidity within the storage vessels (minimizing sorptive losses of PRCs to 

glass vessel walls). 

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

handling clean PE. 

6.4.	 Methylene chloride-rinsed, stainless steel forceps and scissors are used when 

manipulation of clean PE is required. 

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

may encounter. 

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

in large sheets (‘dropcloth or plastic tarp’ material) with thickness of 25m (1 mil) 

or as specified in the SOW, depending on the user's need for strength (choose 

thicker) and desire to use short deployment times (use thinner). The sheet is cut 

into strips sized for environment and frames to be used as specified in the SOW. 

The dimensions of the PE strips can range significantly, depending on the 

organization conducting the field work and the associated SOW. An organic solvent 

cleaning sequence is then used to prepare the PE. This process ensures that 

extractable oligomers, plasticizers, and contaminating organic chemicals are 
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removed from the PE prior to use. All extractions are performed sequentially in the 

same container. 

7.1.1.	 Methylene chloride is placed into the extraction vessel, and the PE strips are 

immersed in the container for 24 hours to enable time for diffusive 

transfers out of the PE. The initial methylene chloride extract is discarded 

and a second methylene chloride extraction is performed for 24 hours.  The 

second methylene chloride extract is discarded and replaced by methanol in 

order to remove methylene chloride from the PE. Methanol immersion is 

also done for 24 hours. The initial methanol extract is discarded and 

followed by a second methanol soak for 24 hours. Finally, the second 

methanol extract is discarded and the PE undergoes three 24-hour soaks 

with organic-free reagent water (within the same extraction vessel) to 

remove residual methanol from the PE. 

7.1.2.	 The cleaned PE is stored in organic-free reagent water in the extraction 

vessel until further processing. 

7.1.3.	 Record documentation of the decontamination process using the laboratory 

bench sheet included in Appendix A. 

7.2.	 Polyethylene Preparation with Performance Recovery Compounds (PRCs): PRCs are 

loaded into the clean PE prior to its field deployment by utilizing either aqueous 

(Fernandez et al. 2009) or 80:20 methanol:water equilibrations (Booij et al., 2002). 

Depending on the hydrophobic organic compounds of interest, PRCs should be 

chosen which mimic mass transfer phenomena governing exchanges during field 

deployments. It is important to avoid adding PRCs that the analytical laboratory 

already uses as surrogate or injection standards. PRC loading is performed by 

placing the PE in pre-cleaned glass vessels containing known PRC solutions made 

up in organic-free reagent water with or without pesticide-grade methanol, 

depending on whether aqueous or methanol:water loading is done. The PE user 

should estimate the expected accumulation of target compounds in the passive 

sampler and seek to load with similar levels of PRCs to facilitate the eventual 

chemical analyses. Sufficient PRC equilibration time during this PE preparation step 

is necessary to ensure uniform PE loading across the entire PE thickness. Hence, a 

thicker PE sheet is more robust for field use, but takes longer to load with PRCs. 

7.3.	 Isotopically labeled compounds are useful internal standards when Gas 

Chromatography-Mass Spectrometry (GCMS) is the method of separation and 

detection. For example, C13-labeled PCBs are effective methodological standards 

for PE passive sampling. One subset of compounds distributed across the range of 

PCB Congeners to be assessed should be used as PRCs, while another set is used 

as surrogate (recovery) compounds during later analysis of field-deployed PE. In 

addition, a third set is used as internal standards for instrumental analysis. Similar 

sets of labeled compounds should be used for other compound classes (e.g. PAHs, 

Dioxin/Furans, etc.). The appropriate labeled isotopes will be incorporated into the 

associated project SOW. 

Note: if PE samples are eventually to be analyzed at a third party laboratory, PRC choices 

must be made so as not to conflict with recovery and injection standards used by that 

laboratory. 
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7.4.	 As subsequent analysis (e.g., GCMS) is best achieved with both PRCs and target 

HOCs present at like concentrations in the PE extracts, the optimal concentration 

level of the PRC loaded into the PE is dependent on the environment in which the PE 

is to be deployed. For example, if a target HOC is expected to occur in the water or 

pore water near 1 ng/L levels, one can use that compound's LDPE-water partition 

coefficient (e.g., Fernandez et al., 2009; Lohmann, 2012) to estimate the expected 

levels in the PE after deployment: 

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

project SOW. 

7.6.	 Aqueous PRC Loading: A solvent-cleaned and dried glass container is filled with 

ultrapure water that has been spiked with known concentrations of PRCs. A known 

mass of pre-cleaned PE is then added and weighted to insure complete PE 

submersion. The vessel is agitated to remove any air pockets adhering to the 

submerged PE. Equilibration times vary for different PRC/PE thickness 

combinations and the PE-water phase ratio. For PCBs, use at least 30 days to insure 

homogeneous distributions of the PRCs throughout the entire thickness of the PE 

film unless faster equilibration has been confirmed. Confirmation can be done by 

time course measures of PRC concentrations in the PE or by showing that 

concentrations of PRCs are the same for films of different thicknesses, but the 

same masses. Generally, PE is stored in the PRC solution until it is to be deployed. 

7.7.	 Methanol-Aided PRC Loading: A solvent-cleaned and dried glass container is filled 

with an 80:20 mixture of pesticide grade methanol and ultrapure water that has 

been spiked with known concentrations of PRCs. A known mass of pre-cleaned PE 

is then added and weighted to insure complete submersion. The vessel should be 

agitated to remove any air pockets adhering to the submerged PE. Equilibration 

times vary for different PRC/PE thickness combinations and the PE-solvent phase 

ratio, but typically this step is completed within 7 days since methanol swells the PE 

and thereby speeds PRC diffusion into the polymer sheet (Booij et al., 2002). 

Generally, the PE is stored in the PRC solution until shortly before it is to be 

deployed. Before deployment, the PRC-loaded PE is rinsed with ultrapure water, and 

then it is soaked in ultrapure water for 24 h to remove methanol from the PE. This 

methanol leaching step is repeated twice to insure complete methanol removal. 

7.8.	 Record information related to the PRC loading to document the entire process 

using the bench sheet included in Appendix B. 

7.9.	 PE and PED Storage and Shipment 

7.9.1.	 Prepared PEDs in their foil envelops may be stored a few days at ambient 

temperature prior to deployment. Freezing or excessive heat should be 

avoided to minimize the likelihood of changing the polymer crystallinity. It 

is recommended that PEDs be hand carried or shipped in a timely fashion 

(Overnight or Next Day if possible) to minimize chances sampler 

contamination or damage. 

7.9.2.	 If PE is to be shipped to another location for PED assembly, the PE strips are 

individually sealed in pre-cleaned glass vials that contain a little water (~1 

mL). Freezing during shipping should be avoided, but PE strips should be 

shipped to maintain a temperature of 4±2°C. 
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8.1.	 PRC Loading Validation: Representative samples of prepared PE should be 

collected, extracted, and analyzed prior to field deployment to validate that the PRC 

concentrations are consistent with their intended loadings, and these standards 

have uniform concentrations in a batch of PE. 

8.2.	 Target HOC Blanks: Subsamples of prepared PE commensurate in size with the 

planned environmental PE samples as defined in the project SOW should be 

collected, extracted, and analyzed prior to field deployment to demonstrate that 

other substances have not contaminated the PE which would contribute to 

interfering background for the target HOCs. 

9.1.	 PRC data obtained from PE check samples collected from representative parts of the 

prepared PE should be consistent within about 10% (i.e. 100 x standard deviation / 

mean). 

9.2.	 Target HOC concentrations should be undetectable in the prepared PE (e.g., < 1 

ng/g PE assuming 100 mg PE subsamples). 

10.1. Adams, R.G., Lohmann, R., Fernandez L.A., MacFarlane, J.K., and Gschwend, P.M., 

Environmental Science and Technology; 2007, 41, 1317-1323. 

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

10.3. Fernandez, LA, MacFarlane, J.K., Tcaciuc, A.P., and Gschwend, P.M., Environmental 

Science and Technology; 2009, 43, 1430-1436. 

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

382-387. 

10.5. Lohmann, R. MacFarlane, J.K., and Gschwend, P.M.; Environmental Science and 

Technology; 2005, 39, 141-148. 

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

________________________________________________________________________________ 

________________________________________________________________________________ 

  ALS Environmental, Inc. 

Polyethylene (PE) Cleaning sheet 

Analyst: ____________________________________________ Date: _____________________________ 

PE dimensions 

Start time/Date End time/Date 

Initial Methylene Chloride soak 

Second Methylene Chloride soak 

Initial Methanol soak 

Second Methanol soak 

Initial Water soak 

Second Water soak 

Third Water soak 

Comments: ______________________________________________________________________________ 

R:\OLC\benchsheets\generic-2 
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Appendix B – Bench Sheet for PRC Loading 
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ALS Environmental, Inc. 

PRC Loading Sheet 

Analyst: ____________________________________________ Date: _____________________________ 

Aqueous or Methanol-Aided PRC Loading: 

Batch ID : 

PE Dimensions: 

Number of PE Strips per Liter: 

PRC Loading Solution Information 

Stock Standard ID: 

Stock Standard Concentration (ug/L):
 

Stock Standard Expiration:
 

Aliquot of Stock Standard (mL):
 

Final Volume (mL):
 

Concentration in PRC Loading Solution (ug/L)
 

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

Witness: 

Comments: ______________________________________________________________________________ 

R:\OLC\benchsheets\generic-2 
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CHLORINATED BYPHENYL CONGENERS IN WATER, SOIL, SEDIMENT, BIOSOL/DS, AND 

TISSUE BY ISOTOPE DILUTION 


I) 	 Forward 

1.1 	 This procedure is currently undergoing a major revision. Until such time that the 
revision is complete. the analytical procedures outlined in the atlached document reflect 
current laboratory practice. with the exception that the laboratory is current ly 
monitoring the primary ion for Dichlorobyphenyls. which greatly reduces contribution of 
PFK interference. This change will be reflected in the new revision. 

1.2 	 The sample preparation, extraction. and purification techniques are currently addressed 
in i ndividual extraction and cleanup Standard Operating Procedures, which supersede 
this document. 

1.3 	 All references to Columbia Analytical Services, Inc. (CAS. CAS/ Houston) refer to ALS 
Environmental - Houston HRMS. 

-...~c.;llU 11 t\."11 , fla:rtof t ll4 AI.S GtQtJP AnAl.SCO(II!).tny 

www.alsglobal.com 
ft.t(;HT SDLUTICinS 

http:www.alsglobal.com
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SOP CHANGE FORM 

ISOl' Tnk: Chlorin:nd B1pl1~nyl \ ongcncrs in W:~rer. Sod. Scdj uh.:lll. Oio, o hds . :IIlli Tis;uc by I'LI\ll)'~ 
Uilut;<ut HR(iC ·H R.\ IS 

ISUI' CoJ c: l J:VJ.'i-16681:3 

501' S~ciJOill $) :\!T;..~l~d by l'h:tngc•: S.:~<iu11> I I. I .2.2. ! U. l.3 

I J .I ~.~ Pri,;.r to nn~· :--tunpk ill:.JHipu'~ll10.11. ihc.: ~:un plt' l'Ofll<Jim.:r i:;, alhJ'>\'t:d LO r~al'11 llll1hi...:-:n 
h:mperatur~: Lh t;; i., m.1nhor~d lly Ill~ rc,s<tliun of ~ondcn"nion 011 th~ sampk cunt:.in..:r. Followin~ l i:~ 

:,,nnpk \\'arming. lll~lrk the .-•~m~p!e men~:-.0.:11.~ 011 lh~ s;1r:1pl~ ...:O•ll;; int:r \1:-:jnr: Ihe Dbmonel "'lc.T~ hc t~rnl .:-•r 
b!;·1ck p~nn<::1ent 111arker: chlorine m.::tsurcmcms mav be done at till $ tinK:. 

1 ll.2.l.J Tnmsr~r th~ s:1mple to th~ Y;, ,;p!lnn extraction ves~ei.Add 60n1L or di~hloromclh:mc (<> Lh.:I' PI k.:d .>:n11 pk in 1h.: 1·l ~ a linn -=~.t:·:tcl ion w>scl. V em Lh~ vnpo r;; unilcr :t li.m >~ h<1od b) , 11:1 k i llf! fi >r :1 t;;w 
~<:<:u.1d:; Lb<·:1 Ul t>..::!ling Ih..: c;q>. Rcpc':ll tlii• prv..:..:ss umilpr~ <surc 110 lon~~:· blll ld, in th~ 1c·".:l. I \ LJ .H:! 

' the s~1111plc by , h:1ki:1g the j;w l11/111Ually Ol' <>tl llll01'11:;t lc shiikcr fbr 3 minute~. All<>w the: layer:; i•• I "" <
>CJl<ll'ille l~ •r a 111ill ll1111lll of I(iminwc~ and lr~ns f.:r the uichlnrlli11Ctll:mo l:lyc:r 1 bnllom) into an 
il]lpropriai.:!y l:lh~leu ~50mL jar. I r .111 cmulshm iaycr Lilrnb, cmplny mcclnmi~~l tccln:iqll..:s ( uhr:w•mc 

. h:nh. C<'fllri li1p1ti<>n) to Cllll!Pkte th.e pl11"1!;<: scp:triltion. 

Rca>ull( ~ , for ( h:t ug,·l s 1: 

Th..:se ..: h ~d1g_C..; n.:tlL'L'I techn i...: ~LIIy-.-iOUIH.I pracli.::c. ~md ::1re r..:quircd by lht: !ll\.!lhcHl ~l..; minlmun1 ::,~tmplc 


proc-~~·::d 11g ,, l~~J~. 


Ch:~ag.d.~ 1 :;uhmill.:d hy: FB ID~;.:: y/(i.l l I 
~- - ---- ----'---------- ­

( ... C'}' Dat~: Q,(), 11 
"­

Date: ~r / 1P. \ [I 

Date: 

l'hangcbl ECf~ctive Dm~: 09tU(• l ( 

Dt>ll il>ul iuu: Ori~i n;tl iiled with on!!im1l SOP 

http:ill:.JHipu'~ll10.11
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.. 

~(Jl' 1 uh:. ~ h: d~ud !h~)~: An:d~,~l '"\ c•f 11 uiv\'ll fonn.lt•.:d R!pil '-'u~i Cnn~'-·ntr' b~ thgh ~C.· ·,( , II t li•>H ( j~l ' 

Chrom;ll•og1~ tl'hy, II i;fi'l R~,nlUHlln M:t ' ·' Sp<:~l r.-.m~ Iry Ill ~ liC-11 R.VI..; i 

Sl W C<;,k: l I !VIS-I MXA 

! 1 . 1 .2. ~ l' r~tli' In .m:. :.:unpk n•;:nlpu: ;llHHL tlt~..· s:un plt" ..·-.mt•i lnt'r I" ~tl lo\\ ~d :.,, 1\.'.: t...:h ~1 rnh i~n 1 

t~tnpo..-ratut\:: i h;:-. i~ mnn jtnh·d hy lh<t ,:.._· ....~at iou .._)f ~:mllko":tl h.! n 1,.'!1l th~ ...;u 11 ph: (,~''lnL.Iiu o.:·i T1 ':111:-.1\:1 tit.. · 
'amrk· h • d1•: · i;!1 1. i.."\lH1..:1 \1m \ ..:~ ..:d \ l wl-.. rh~: -.·,lh!n~ ~ n11 1hc g••l. ( '\tra ,:t •ol l \'<.: "-""1..'1 \'. ilh u 
f ot' fiTi:.l"lk,l\1 ll\~1rk1..T C1t lll.: S~:mpk I ~IL'lH ~L:Il' . 

i , .2.1.2 :--pike l.!)ml. tJr I he ~-l:nnx ,1;.-.nd:nd .;piki llit -" Jiu l"tn ;~t 5ngi :nl ( l'ahk- .I j in;n th<: I ( ·s I)I ( ·-; 
~t h o.J liOl:-. R'-.'l'l.tfd lh l$ :to..kiitl\)ll \)II lh..: h..:nc h ~.heL·: . 1'hl·~~ \\ill ~~:n·~ as b•.) l.il li :l' prn·i ~in: J .tnd ~H.:(.' l ila~·: In! 

the )··a: L'li . 1·,lilt"' in:; n..)d ll ill 11 n f l>o Hit Labeled .md iVl mri.~ ,,>:md.t rd ' pi J, i11:.; ><IlLLI i""'· :tllo:n' Ih..- ' · Lll1Pk ' 
l\1 ~!<( IIi !ihmte r01r (\ Ill' !ltl UL 

I I ~ I 'l \ dd (,L• mL o.l f\ltl;.hhnnqlL'thatlL· ~ ..) lhl' :-.Jl: [, ,.·d ... ~ IHlpil· in l ll..: ': ,;;al. l'\(1 ii i.' I io1; \ l''">:-ol. L \ \·~~~ lil t• 

' ;ql .. r, !11\tkl'" funll· hc•("ll>~ ~hll~ t ng fi-r a li:w ~-·c,)nd,., Lh~n uns,·::ling tile .:<t p. Rq•e"l tlu., pro~''" \ll tlll 
J p r..;:-::--ur....· 1 h ·• lnr~~~~r hoi I cb in 1h ..: '<.'SSc l. t:. .\(I':~Cl l lh' ~,9mpk :1y sltJk i11g lhc j ~~r l !l:l llll itH,v \H ,· >D .II' 

:fU!omai i..: ... ho kl: r (or 3 m inut~..:. \ill)\\ rh;.· b yc r:- lO "t:par~lk' lhr ~ Jll t-:1 i ruu m ol' I 0 1ni uuk s ;,11 :d li.JJ!-..k t 

II he <:,,·!tl"l<ll lh:II:.Ule 1:\~er lho.tll<tlli) iutn au appropriat~h· l:!hl'l~ti 250tt\L j::r. 11 :m ,·:llllht<otl l:l;.~ r lnllll' 

In n )l!lJ\ lll<:.-1 Hlll i,::11 tecllll iq u,·_; \ ttl 1r:!>t\1\ i.: bath. (l'LLit'tl.l!<;''' :·mn lu co•n)'!c:,· the· pb;,c ,~p:1r11 lH 111 

I • • .... • • .. .. .· • • ..... • .. • . . . • . ' . ' I". ·•· ' ,. ,. '' 
! ! ,_.;,1.·-t 1\.l:lll';ll .~CL:IIUII I 1 . ..:..l .•; l\\ IO..:L' ll.) ·-=-I\ t.' a ll.)li :: l ...:.\ 11 1:\.lh>ll \ lJiln U I.' l l ; o''l\ o I hi. 111 lll,_llhl l 'l.l) l1\,;lu,: n o.,. . 

h ·lf._n\ ill !.; \.':\ 1r~ll'i ion. r~I110Vl' ~Ill) \'X~l':-:-. \\ a:..:r f'rom lh..: di..:hl<.lr('l:ll..:lh~llh.' p~lnitl:\ h~· ,\~. ir In!! 11·.: 
.....!m~1!~ o.~~lr~~.~~ and r~nHl\'in~ lh~ \\ ~ ~ ;\·r d~~ll'y lk~S tl!2_l<l)'_._ --------­

R~.l~tn( ..: ) l'nr Ch:111g~L" 1: 


Tilt·~ .:hangt·, t'e lle<:l l~<:h nic<1 ll\" ·wllnd pmc1 ;,-, •• :1uJ :lt'L' J\ :qt1ifc'd hy !he mcl.lll>d ;;, millli11U111 "lllllp k 


prnL·~ssi ng "I L'-P~· 




________ 
.\ppro,·:tls: 

I cch1\ ic d R.: ,. i,:\\ .:r s_· i_~_n_a( 1\rt:: I v ;.l-~~ (. l J_a_lc_·._·-~-· l_'J_·_l_J 

(/. \ I'M Sign<llUt\': ~--t-<-~4 p)"£ ~ 
I )q>.ll'llll~nt ~up~n j,m ·.v J:nwgcT Sign ::tu1~: ;rJ'~<:(',;( 

:-•I ' t ! . 
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~(JI' ri1 l.:: \ k llwJ I l>hii.'\: Cilk;riuak·d 1::\i['JIK'II) I C. ong-:u~r' in W~11cr. :;oiL ~t!<i in:'-'ll l 1!1"" dick :ull·l 

Ti.'·'"~' I" 1.-.>Lop.: Jli lutio1> I !RI\1S 

~01• CoJc: II 'vi S-1 ()(>~a 

so:· n .uc: ;.; 1,1 Iii 

t
;-o: < ~_p ~~(.: li ,>III S :• :\n~..•d~.,·( ! b~. ('ll .au ~ ~_·: 12..~ 


l·h~ .....:rjp1 io11 nr ll1.'11llJ."-'; 

,\1 ~' l1i i11: " " u n. i11 i11al c.1!i hr:11><il1 lllt""L be ptrform~d '-'' ~ r~ Oli<' y(:<l r. In~1''"I ~:IIibn1ti IJ IIS " r~ 1" 11 u"'d i i. 

lH ~.:r ,,nL' ~ ...·.11 h; p.. pa~ .....:d si 11.:~· 1h~ .l ll!l~ysi~. nf lht' Hlilial ...·:l )lhr;ninn :-.l~llldt~nb- 11l ~1 k i11g up Llk' ..· ~)l;hr:.ui~n 


u ~~·d rpr ~:nnpk··QC anidys::s. CaiJbraLilm n1}lYbe' reyuir..:i.l :•l)Ll!H:'r ~ i- i n;-;tnll~k'TII p~.:rl~'lrm ;m.,:-1,.' dir1,1t(·,, 

. \ 1 ....,, tn d :,! i fy. in iu~ I ·.::d ibr:1L ion... ~lll: H.:q uin;d f:)l kw. i n~ ,111~ in~la l1a1 ion t) r ~ ll('\\ ( j(" C:<)1mnn (n· ".\ h-:1: 
~I.'-, ,ourLT llLlil~ l...:n<u~(L' i:-- p-.:rl(\fl11"~d (\.:.g. sour..:~.· <:k·Hn:n~;J. 

RL·~~ ~--'I :l :O J lnr l l~ ·{ s ) ::mg~..

R•:~c111 ~~ alu,1Ji,.,, ,,)' hi~wri l':l l ;i:ll:l indiot<"~ lh~t in>H'tllliCilt c.!l il>r:lltt>n< olkn do 1101 r~111;1111 ,wbk f:: r 
lo1: ~cr p<.:rind:-- ,\r Limo.! -•udl a..<f !-l y~:Lr~. IL is :1L'k1Hnvkdt_~..:d tit~.! Jinx in. PCR. i•~\d :>)lllll:lr -:.r"~lllpnu:·d "' 

cx lll ~))l gr~..· :~l~r :-:.1:ih i~i ty that most oth~:r ell\i\mm~o.'IU~.lllarg-.:( c<.>lll[lnund~. but '-'lb~r (~tn(··::.... L·~m i ~ u po:d 

t,l.'/i})J ~, IIi<m ~1:d)ili1 ~ in ~Rid iliL)I) \1.) ( OU!J!OJI/td '· ~(lhi ~ il~' · 

-1 LhL~: i\' llJ II 

I .dtui·..tJ R~ • 1\.'" , ,. <; ;~ l l: l l \lt c: .lo,; I'; ' Chri ,l i <~n 

(l/\~1\·J ~ i.l!!l:I\ III'L' !f'i-~.~~ J "")· 
I )<:;1:1 n m~nt '"p<:r~1~·>:. \ hn:1gcr :-;ig.11n1ur": W.vvl..h'~~~ 

t'h,mgt'l ·- 1H lt 'l' l l\'.' ll:!lr: 8\z.sl ·'-'---- ­
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SOP CHAJ\'GE FOHIVI. 
rsopril le: Melhod-to68 AnalySIS ;r Polyci110r<r1aled Biphenyl Congers by H;gh Resolclion G<J S 

C'1-nmatcgraphy/High Resolution Mass Spectron•elry (HRGCiHRMS) 

I soP ll<ll<·: ), ~o. :;u1o 

1 SOl' :m: tio n(si. \ lkci"d by Ci1alli!~: I :?..-1. I~-~- ~ . I ~ --1.3- 1~A.(, 

[)~ •C 1'1)>( ion I 1 ( ( h:11:l;!c': 

I I~ ..f ­
Sy.,/<'111 aur//,uhomtm:l' Pet:fi)I'IIIIIIIU! - AI Ihe.' begi nning ol' ~<Jch 12-hotJr ~lnrt dunnt: <VIurh 
anal) ;-.c!i m·t· J}.:dc..>rmcd. GC/IvlS .sy~(cm 11L'rform<11K<" and cnllhr:·1i lon an: v-.:;ri ri \,.·d Cor ,1!1 n~.li \-.: 

PC' 8s :u1d Iah-:k d t'lllllj'<lllnd,;. F<>r i lK<<: te><l~. nnaly.<i ~ o I' 1 11~ (.'<; •. I ca I ;hr,a ion ' ,·rr lic:ll i"" 
( Vl: RJ standanl (Table- 5; :u~<ll he ,!ilut.:d C<'>lllbined 2o'.) (f•llgc n cT snlu1iou (Table J 1llll:-t h~ 

used to 1·.;rify <ill p.:rfforlll<UlC<: criteria. '111c h,·fii lllling and cnd o/ 1111' I :: ..J:"ur /li!l'i"d .•IIIII ,,,., 
ti(tl ned hy till b, ·giliuing and endin~ IIW.\ .\ ' spt:•'Jromctt'J' rttsoln'n.<.!. 1u;11 f...'l' ell~.·c~ . The ma.n 

.I'J>L'C/I'0/11<!/I!r n.::;IJh·ing jU)1l '<'l' chcl'k is_li, /lowed hy til<' ,li/uted ](19 <:nng,•ncr ,'l!illfioll and tl:< 
nmiine calihrmion check (( 'S-3). fi 'SJ>ecliwh•. Ad_i ustmcnl and/or rcca lihr:11ion llluSI be 
p~rfunncd unti l al l pcrfonwu1c.: cri kria ar.: met. Only ~ner :•lt pcrr·orman<:e crilc.ri a arc 111c1 ""''' 
; :unpk;;. blauks. lPRs. and Ot'R' (LCSs) be analyLcd. 

t~. ~· ~ h, \ 'J un, · ,. l ~. 4. ': I. to;:I l ~.4. 2 r:...'<Jt.l., CJllibrtttion 1'£'rijinaiou 

.~·. < fir,u.'>· 1 -' . o~' 3 tlrrough I ~../.t• lwr I)/Ill' l.~.·l..~.:? rhrm'~~/; I~.-1.2. 5 1'('')'/)t!l /i';\ ·~r. 


l 

Rca~M(~ ) ltlr CiHUlg~( S): 


C!J:m)!'' is i n'~'P"'"c 10 N ( AR20 t 104 1 ~. requiring a mor~ ddin i1i1·c d i.>cussinn 0 1 the I::-lll>uf J~' inJ . _ 


l Mllf!C(s) Su l>~ll ined by: R. Pt~n·ot Dmc: -l 26.:!O I I 

.\pp nwnls: 

Dale: ...:..;), ._. 

Dale: L( [ZCL\ l i 
J DaiL·:___ 

Di~lrihu lion: Origi nal h ied witll orig inal SO.P 



A!\ ,\LYT!C:\L .Sl£Ql 'ENCE FO I ~ :\TYPIC r\ I. 12- H()ll R SI-ll FT 

8c~ i nnt 11 " of 12-hr , hi I"! PFK I IRI\IS Tunc . - -~-

Oilutcd 20~ Conl!cner Solu tio n 

Fle~inn ing t ·:-..\ 

t\lctht>d ll lank 

S3tnJ1 ks and Batch QC 

l·.nd <'!' 12-h,_r.::$'-'il'-'ll',_t _ __..:P,_,_f'·K,_,'-'1'-'1'-'RMS T t"'u"'1c:...'__ 

J) i~ t ri hut;,," : Oril!inaI fi led \\'it h uridna1SOP,. ~ 



FIGUU: ~h 

\!'/Al.YTIC<\L Sf.Qlil'i\"CE FOR.>. TYPIC:\L 12-HOCI~ SI II FT 

Timl· 

PI'K IIR.M S.:_' T:c:to:.:lll::.''--­

Btginn i11g ("SJ 

:-.ktho<.l 13bnk 

C IM :ng CS.1 

PrK !lR\lS Tun~ 

r)iqr\hlll .on: Ori~·.inal llltd wilh fl ~· ig. i ,i tal SOP 
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SOl' l 11 L·: t hIori' ,,!'<'d Bipl 1~11y! COli~~n~r~ in W~ tc:r. S11 11. :,edlll1\~nl. II ino>~) Iid~. ;·,"d Ti"lie '"' J" q" I'< 
Dilut1un I lJH iC'llll'vlS 

1 SOP C•xk;: ( L\J.) -1668/\ 

ISOl' Re' 1~ion :'!o.-:; -= _ 
1 SOP Oak: IJ~ 13.'~0 [~JTcctive 08/20i!Ol 

~ ~Sccll <>nl ') :'. f'J'~cl~d by Ch;1ngc: I I ~.L!.l :[1.223. 11..?.3.~. 11.: .-I.J-I i2. 1.\ 

r	{k..;.:rip'. !•ll l 01. ('h~ll~·~c: 
Spl!<;ll!J "iII now UL'L'llr prillr hl .nixin~ solid rmd tissut !:mr'lli)lcs v.'tlh $l;djum su11:1h.·. 

II 2..!.1 	 !\dd l0·20g anhydr011~ sodiUin $Ullin~ 111 ,.,,dl llti1nllk <:<llll;lininc th~ 
$;11npk ~nd •11 ix ihore>ugh Iy to <tvCJd )' d i~1rihu1c th,: ~od i11111 .,.IIJ:tk'. II'1l1c 
mi.-<Lure 1:-> not frt>e-flowing, (Ontinl•c lO mix jn ;-:odiu~ u ,q JI~•I~,.·. u111il n 

rr....'"'· tl ()\\' jng_ L'OOS iStell.._'}' ~an he (.l hi i"l j1\C'd. 

I ! .2.2.2 	)pike I .Om! <11' Ill~ L >bek <! Slanct~J'd spiking ,nlllliu'' ;II I(). ' On)! 111l. 
( I'Hbk J) inK> c:!~b 'ample :md c:tch ()( : ~Ji,JIIOI'. R~··,'oJ'd ihh : ~tidillwt <>1. 

tit.: bc.nch ~heel. 

I J .1.~ ..1 	Spik.: I.Oml of th~ l\'lalri.x Sl~mt.htrd ,piki11 ~. St>ILll ion <II )Il l-' '"I. i 1'.!1·1, 
J) illlo tl•~ L( .-;; ])LCS 1.tl iq U<)IS. Rec<>rd tl <i~ ;Jdd it 11>t1 011 lit<: hc'lh:h ,J (;<:I. 
Th,·s~ will $Crn: as both the prcd~i<.Jn and acCt.Jnl')' ('or 1hc l"'''"· 

I 1.1 3 2 	lbtlter tluu: adding sampk·spiking .;,luLiL>n loa d~an Llu lllhk. i1· ·.J,:;hl 
add ~<tt11pk 10 ~ c\e~n bc~1kcr to record weigh1. .'\dd IO·:lO:• ·;"'tilliiF 
~ul I';Jic ;tnd mi~ ihomughh to 0vcnly disLrihuL.: l'h~ s"diu1 11 sulla l•.'. I!' 111 , 
mhtme j, not l'n:.:-flowin~• .:onlinue 10 rni~ ~n '"diun1 'td ,·;nc UI'I JI .1 
Ji·e.:·llowing t:tmsistcncy .:an b~ ohttJined. :oipikc l.tllnL ·JI' 1k Labdcd 
.,tandard spiking soh1tion ~·. 10-20nglml J'L:bk :?-). R.cclll'd 1h~ '' :JJ itbrd 
addilion em lh~ bench !ih<"d. Tran., l·i:r ~;tmpk 10 ASE c·.:ll. 'I t.•p o.o,·itlt 
sodium ~ul far". 

II.~A. I Adti 2(1-.~0g ;mhydmus "'Jiu1n sul {in~ 1" ea,l; <himl<k cunl:~ining 1hc 
s;nnpk :utd mix tltOI ough lv to c,·enly <lislribul<: I ll~ >·.>di u"' ' u ii :Jio:. II · I"~ 

:1li:<.tlllt' j::; 110l rr('\!-(hnv~ng. ~:Onlinut: lYl mix 'n ."'t,dium ·:ulfah..' llll li! :. 

l"n:~-flow1ng l'OnsistCUC)' can bl.: obl~lil'll'd, 

) I ~.·1,2 	 ::>p1kc l.limL oflhc Labeled sttntl"rJ spikin!'· ,o)u[inn ;H JO. ]Ill1;_: ml. 
{Tab I~ ·1) inlo each ~mnple :11td each QC uliquol. !Zc·,:o' d lh ::, .'<lthl io11 " l 

ihc bt'uch ~bed. II' lipid deiennination is to be p~rror ncd on fl Salilp k. 

'-I W' 1 Ulgt'l ••:n rrr~l ll• · 
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L_ I I .2..;..3 5pikL· I.Oml of lh~: 'vl:tlr), ' tanthmJ spikinj!. " ro i1Hi<'!1 at 5n!,!, Uti. 1 Iabk 
.} ) i lllO I he U.. S [)LCS .t.liq110 IS. R~rortlthi> ;<dd iIion " " 1hc he n•:l t >he..-I. 

Jh~~·.: ··.viE scr•c as horh Lh.: prwisinn and a~turac:. D··r llt<.- bat •:!!.. 

l<,•a-unh l ik ( h;tn g~I ~J : 


A!kr SOHK· rc:.:.:nt itH ,·sligali<tn. lite J·:P.-\ ORCR rL·Icn~cd a mcnto recommending th.tt II: ~ rccclli l\ 

L;·pd:r~cd l~1ngu:~g\.. in :'0111~ I:PA 3500 Sl.:n ...·~ mclhods l"l·gan.1iug :>land;:u·d addi£in:1 ....houl\i. nlll h..: I~) l·.n\ L··.L 

:tmJ l it<tl ;tddit<o •II ,,!.l;lb<'ld 'l:lt tt1ar(b 10 ' ol:d , ,unpk:., ; IJuuld 0\:Clll' folknv: ng m ixt urc "illt ...tdU!tt, 


~ttl !'ate tn minirnir.~ Jl<ll.~Oii:tl Jo\\ ~~~rc~rtl r t cnvcrv iSSllt:$. 


ICh:tngC(>I <; ub<ll iUcd by: i\t ,d rcw l.lilldk·_ ________ ____..JJ_r)_ I J~; 17 111 _al~: 

T !.!~hnic~l R..:\' ll.:WC'r s~ ~~ntllut\·~ 

J);uc : --~/, 1 

__o_:·_ ..!( Hn. ,~ 
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SOP C odt> H!\.1 S-l668A 
Rev1siou. -1 

V~rsion llate: OS/ Lii i 0 
Stand~nl Operating Proc<?cture for 

Cblorin~trd Biphenyl CongenHs in '';atct', Soil, Seditnenr, Biosolids and Tissue· b,· Isotope 
'Oilurion IffiGClHRVIS 

I. 	 SCOPE AND APPLIC\TIO~ 

1.1 	 This SOP i~ for detenuiuatiou of polychlori.uat<'d bipbenyl Cllngeners IYCB>l in W<ltCI'. 
soil. sediill<-nL biosolids , tissue. and other sample tun trice~ b_v I.J.ig.h resohnion g;L$ 

c hromatograpuyii.J.igh reSL1lntiou wa ss spectrnmeh-y ( liRGC/HR.I\·1<;) nrilizing E"PA 
l\l<.'thod 166S Rl!viston A. 

1.2 	 TILe P< 'Bs that can be determiuerl by tltis SOP ~re tbt> 12 polyci.J.Iorinat~d biphenyls 
(PCBsi dt>siguared as tox.i.c by the World Healtb Ofp.allizatiou (\\110) plus tile ren.a[u:n~ 
J 97 PCI3s. approxilllately 12.'\ of wltich me r~solvecl aclcC)nateJ\· on ;Ill SPI3-Cictyl ga' 
dm.>m~tograp)uc COIIIIllll IO be {)elertlliu<.'d as Uldividnn) ~Ou_>~.ell<'l'>. nte ren1:;in1U~ 
approxiwately 70 congeut>rs arc det~rrnincd ~s mixntres of isoll.Jer·, !Co-elutions 1. lltc' 1,,, 
of 209 PCBs is giveu tU Table I. 

1.3 	 Ill<' I~ PC'Bs desi!luated as toxic by WHO and U1e earhest aH{lltHc'' eluted c,)u~,·n,·r at 
e.1eh ehlonnation level ar~ det~nui.ned by tile isotope dilntiou quantitation t<.'duuqu~. lh<' 
re111nining -:<lng~ners are cl~te1uiiuerl by the internal stanctarci CJllaJllltattol.\ ledwi(Jil~. 

LA 	 ·llus ~OP allows detemlin:Jiiou oflbe PCB toXJcity equivalent (T!'Q) for 11\e l<'Xtc~ iu ~· 
Sl\111ple using tox.ic.ity eqnivalcncc factors ( CE Ps). !'his SOP aJ,n ~llow•, c,tiut~t~c•n ,,f 
bomolog tutals by level of chlori.untiort and L>stilllatiun of total PCBs iu a >all\ple by 
sturuu~tion of rbe coucentr;Hmns of tile PCB congeners :JJJd cougen~r .9-rDliJl< . 

.15 	 TLJ.is SOP is for use wdata gatherl.u!! nud monitori.ug assoctate(l witlt tile CleM\ \\'1kr 
Act. the Reso1trcc Couserv:JiiOil at.l.cl Recovery Act. tbL' Comprehen,ivc Euviruruneutal 
Respouse. Comp~usatiou and Liability Act. and th~ Sat~ Dnukiu~ Water Act. EPA 
MerhL><l J668A is based ou a cowpil~tion ofUJethods fro10 tile tecbnic~l li~cmrmc <'II<I ·•n 
I:::PA :V1erh,,ct l61.l. 

I .6 Tlte rletectiou limits au<l C)\tnutitatioo levels ru this procerlnrc are usnnlly depeudeut on 
the level of mterfcrcucc~ and laboratory backgrmmd k•vcls rather than instrumeutal 
linutMi,,u~. Tile <:"Sti.ula.ted UJetllod detection limit$ are the level~ nt which the PCB' ~nn 
be detenui!led with laboratory contmniua.tion pr~>ent. 

l. 7 EPA M~thod l o6SA is "perfommuce based." CASI.Hon~tllll IS perUJitted IL>ll\O{h ~,. the 
proceJ:hu·e to overcome lnt<'rferences or lower tile cost of D.leasnrcntents. provtded thm ;~II 

performance cri1eri~ are Ill~!. Til<? requirenJetJI> fm e;t~ltlislrin~ procedural ~q\uvalency 
arc g1ven in Section 13. l and CAS Houslon ·, mvJif1cation$ <~re detaik<l w~ectH'!I ! I. 
All\i IUOdilicarioll of EP.-\ !Vletbo<l 166gA. beyonct rho;c cxpre"J~' P<'nuitt~d. ~~~~ll b~ 
considerecl a maJor •norlification subject to application ancl approv:•l ofalleOJ~Ic k'l 

procedtu·es under 1W CFR 1>6.·1 aucl 1365. 
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SOP Code. H!'viS-166~A 
J{t>v:, iclll: ~ 
Vet siou Dille: l)~ !3/1 0 

2. 	 :Vf.ETHOD st::Vl:VlARY 

Flu•.,· chans that SlllllllJ>Hize vrot·edtu·es for sample prepat?Hiou. e:-.:tlactiou. aud ~n~tlvsi> :trt' g i•:cn 
in hprre I for ~qneo11s ~ncl $C>Iid s~ulple' aud Figure 2 for tis~u~ sruupl~~. wirh ~dclitrnn>ll 
llJadificatious as mentionec\ in Sccriou 2 I. 

l.l 	 l:xll·aclioo 

2.1.1 	 A()ue,>us ~~tnple< <•aumle- •'•'Ut~iDnH! less thau oae p~r~•·llt solidsJ St;lble 
isotopically lal>ek-d aual<>~s of the toxics ~Uld bbeled earliest ~uc\ latest lo."\·el ., f 
chloriuMion (LOC') PCBs ar~ spiked iuro tlte s;ut1ple Hliquot. The s;unple i~ 
t>xlracred using a morlifiec\ sepnr~lory 6uUlel e;.;rr~criou and concenrrateti f,H d<?all 
up. 

2.1.:! 	 5olid. ,euu·solid aud umili·phase salllplt>s (exduc\ing tissue·,- Tilt' hlbelccl 
cowpa\11\d~ are spiked iut<' ,ample umrenal tltnt conesponds to approxU..Ua rely ~g 
on a cl1y weigllt bn$is. For >~rHp\~s witlt hi~:dunol't1lre courenl. the arnounl ofwei 
•Neight m~reriallo ac\c\ the labelec\ compounds to would neccssou·ily be grealer 
tlJaJl 5~.. \ll >~llJpl~> ;~re ltou"'geuiz~(l pwpedy <tnd exlwd0d in a Soxbler 
exm~t·riou apparallts or Act·el~rate<l So\ve111 E.~tractor (ASE) Tlle ~x tn1ct is 
c,)uc~ntrate<l for cl~an up. 

~.\.:> 	 Fislt anrl other rissu~- An nliq~1ot of tissue sunl~ieut ennug.h fo pwv1de s:uHple 
tor PCB and lipid anR lysis is homcJg.euiz<'d aud spik~d WJ!h iHt>ek d ~omp<lllll<h. 

Tbe Sltlupl~ is lllix<.>d witb anhy<lrous so<l intll snlf~te ~.od extractecl fnr 16·~ ·1 bGurs 
us i1~ a I: I c\ichloromethane!lJexane solution in a Soxhlet extwctiou il.))J>:ll:t!th . 
T he ~xtra<:t is split: with OU(\ aliquot concentraled for ck~n up lllld the other 
coucentrate<l for li 1:1i<l (let~nHinati n1t (tf applicabl~ ). 

2.2 	 Afterextnlction. alal>el~d cleanup "'aod.ard is spiked inro rlte exn::Jct which ts then 
cle:med \ljJ usin~ h~ck-extraction with sulfuric acic\ mtd'or bast'. and silica gd or fl t>!bil 
chromarog.raphy. 

2.3 	 After cl~an up. the cxtroct 1~ conc<?lllrated to 20pL Iitu:nediately )>tio, fO injection, 
labt"led iujection iutelllal slandarc\s a re added to e:1ch exrract and au aliquo1 of rhe t>XII Il.CI 
is injected i111o the gas cltrowatograplt (GC). Tlte <W<\lyT~s are separMecl by tb~ GC aud 
<.Jet..-ct.ed by a hig\,1. re~olut:iou (~l 0.000) lll<~~s 'rccrromeler.] wo cxad wlz'·, are 
mouitoreri at each level. of cblorinatiou lltrougltout a p re·Mtenuined reteot.icm tune 
~.tinrlO\V 

l A 	 An illclivitlmll PC[! couge,ler is iclent i fiecl by coutpariu!! r lte GC reteuhou I itnc ~nc\ ion· 
abuucl~J1ce r~tio of two exatt m·z's witlt tlte correspoJ)(Jint?- relent ion tint•' ,,f ilu al•thenhc 
$1Hlld~rd ~nd the rheorerical or SCC)Uircrl ion-abtwrl~uc~ ratiO of rbe rwo •·~:i!U 11,·,-:s. 

2.5 	 QnHutil<lf1''t" aualy~1S JS perforwe<l in one of two ways usiu~ selected iott c•uwnl prnlii.:­
(Sl('l') areas: 
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SOP Co<ie: l"i'vJS-It>6:SA 
Revision: ~ 
\'c·r~ion Dar~: OS' I.l!l 0 

2.:\. 	 F(lr the to>ic., ;IUd the e~rlie~t ~ud IMestlevelt•f d.tk•tin~TIOil CBs (TOXIC~ r r)( 
rhe OC/tvlS 1s nmlti-poiot calibr,ted and tile conceulr~Ttou is Mremuu~d usin~ th~ 
l$0!upe <iih>liou technique. 

~5.2 	 for all other congeoers, the GCIMS is <.::)hbrMed al ;~ ~iugl~ ~t'uceutt~liou (1J.u:l (he 
cunccntr;~tions are dcrenu10ed t•~iog the ru~en1~1 srau<iard technique. 

2.5..1 	 For tb~ labeled CQH/.!etter~. the GC/MS i.s en libraled usi.ug replic~l~~ ~~a ~iugle 
coucenlr~tjil\l 'UKl tbe com·eHtratJOU~ o f tht'S" l~beled .;:ompoiJwl~ are dereruJ.Ltl<'ll 
tlSiH.~ the iute111111 staud~nrl !c'clmique . 

2.6 	 The qua lity uf aualy~is is assurecl throug.h reproducible calibrattou anrlte.<rmg or the 
extr~cllvn. de~n ttp ~nd GC'iMS sysre.llls. 

3. 	 DEFIMTIOiXS 

3.1 	 _.\ bhrc,·iation~ 

MoCB = MotlocWori..t.tatedoipllettyl 
DiCB = DichlorinRtedbipbcnyl 
TrCB = T1iclllortn~rectbipllellyJ 

TeCB = retmcl\loriuale<lbipbeuyl 
PeCB = l'ettraehIonnatedbipheu~-1 
fl:-~CB = 1-Ie:->~chiN iHat.?<lbiph~' >Y l 
HpCB = Hepta,·I.Jloriu~ r~<lbiph..?ttyl 
OcCB = Octachlorinaledbiphettyl 
NoCB = Nou~c]1loriu~rectbipheuyI 
o~cB = Decachloricratedbrpbenyl 
PCB = Polychlorinatedbipheny l 

PFK = PerfluNokerosene 

cs = Clean up standard 
LS = L:1beJed srandard 
IS = Imeru~l injectio11 ~~~ndatd 

f!RGC = High-re~(llution gas d.troutatogn•puy 

HRMS -- High-resolution tua~s specn·omeny 


TEF = Toxtc.ity equivaleuc~ factor 

TEQ = Toxiciry ~quiv<•leul 


3.2 	 Polycblorin;~trdbipbenyh (PCBs)- cowponuds thar c.ontain frow J to I0 chlori•te 
:tk>lliS. r~S<>ltwg m (I rot~ I of 209 cornpound~ clereruuued by this proc~:iure. Th<: "09 
PC'Bs are listed in Table 1. 

3.3 	 Isomer- cOll\ponnds havinl.! rhe s~me mm1ber aud type of chlorine a10111~. but :;ubsltl\lted 

ill di.fferellt positions. 
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SOP Code: Htv!S-1 66XA 
Revision: t 
Versi<>U Date: 08/ 1.1.]0 

3.-1 	 Labeled S taod:url- a.Jl tsoropically l1Jbeled ~nalog that is added to all samples. iucluding 
tnerbod blanJ.:., ,UJd quality control sampk>. belor~ extractiou. Th<.>)' are m~d alan(! with 
rc> ponse f~ctol > to uJea~ttre til~ cnnccntratious of l.lJe coug.ener;,. llN l~beled y,,, l~' LOC 
Sl>luJarcl couceutrat•ons are list<"cl in Tabk 3. 

3.~ 	 Cnlillr~lioo Solution~ - solution~ consnining known amouurs oftutlabeled PCB~ ~Jid 
labded standards. lis ted iu Table 5. The set of 5 soluf·ious is used to deteru>iHL' the 
u 1~tnuuent response of the unlabded aJl~lyr~~ relative ro the ('1.3-l abeled 'hlod;~nb A 
,ixth ca librntion solution coutaius all209 congt•ners <md i• used for catibmtiou t>r a ll 
compounds not contained ill tile 5 poi ut curve 

3.6 	 l n tt'roa l S tar:HI:wrl Solntioo - a solutiou containing the i.ntemal iujec tion standHds tlrar 
are added to tlle ext1·ac1 after fiual couceutwtiou for HRGC.11RMS ~n~ lysr' h> der~rmir;~ 
the recovety ~flil'iencies achieved for the C 13-labeled s taudards. Concentration, ;u·~ 

li , ted in Table 3. 

3.7 	 i'll:ltrix Spib Solutioo- a solution of nati ve (tutlabeled) foxics/J.OC PCB, tb<tt ar~ 
spiked iuto the laborilfory control saruples prior to ~xtrac t i,,n t,, UJvnitN •.u~rhud 

f.>erfonnanc~. Coucent1atrons arc listed in Table 3. 

3.8 	 C lenn lip Srnnrl:1rt1 Solution- a ~,,lution C•)UtailliJJP, C l 3·labeled compounds tlr;•t is 
spiked to th~ extract pri•>r to dean up to measme the effici~>K'Y oftlJ~ d~au up pf<•~~clnr<2'. 

f\>Hcent(m•ons are !Jsred to Tablt> 3. 

3.9 	 i\·lttbocl Blnnk (MB)- r~preseut$ rhe background coutriburiot~> fi·ouJ gla;sw~re. 

extraction ilJtd ckau \l)l solve!lls. An ;vJB i.s spiked witil a ,o(ution of C 13-labelud 
$!audar<b. extracted. cleaned np, ~nd analyzed by HRGC/HRJvJS iu exactly tire sau1e 
nmnuer as the test sampks. 

3 .10 	 CaUbr~tion Vorificatioo Stnntlllrd (VER)- Tb.e wid ·poiut calibrariou 'taudard t< :,-3j 
thM is used to verify cal tbr altou (Table 3). 

3.11 Estimntecl Dttection Limi t (EDL)- Tile snwple specific estimated detection linri t 
(I ·DL) is the concentration o f ~ !liven an-.lyte required to produce~ sip:u~ l wit)) >.l PL'<I~ 
ilci!!ilt of at lea$! Z 5 tWies tile background $ignal level. 

-1 . 	 IKTERFERENCES 

-1.1 	 Solvents. reag~nts. p.IRsswnrc. and other sawple proces;;i.tl)t h~rdware may yield arlrl:rds. 
eleva!ed baselin-'<. :mtVor lod:-wass suppr<'~> iou causiug mi, interpretatiou t•f 
dtrom~togr~lllS . Specilic selection ofreagems fUJd ptuific;•tion of solvents by cl i~tillatiou 
in all-gla" >y~tcms may be required . Where possible. rl?a!!~uts are cleaJJed br t'Xlrac tion 
or ,oh·eut riuse. Euvi(Oilll!entally Abnnclaur PCB~ !Jave INc'n shown t•' h~ wr'\· dirfrc·nl! to 
('OJH)lletely eliJlliHate from the labor~tmy at lewis lower tbau the EL)L~. 
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-1. 2 	 The ttse of ll.igh purity reag<.'nts mtd wlvt>nts can bt' used to w.inioJ..ize inter!'l.>reuce 
prob lews. So lve nt lo rs are tested tor WI.' nbs<.'nce of PCBs prior to u~e by rhe 1<1bOttthlJ ~ 
Dispasnble ~lassware is used wh<?nevcr possible. Reusable !l i~ssware rum.t be cleaned 
~ccording to th<" procedures iu the SOP for Was!ii11g Glnsswm·e. S MO-J.VA.SH 

-1.3 	 Iuterferences co·e.'(t'ract~d ti·otn sampl~s will v~ry considerably from source to source. 
depending ou th~ diversity of the:' site bc'ng. snlllpled. h nerfering compound5 tnny be 
present at concentrations several orders of 10n~'llilode !Ligher tl.tau the PCB' rhe llli>SI 
frequently encotmtered intt•rfer,mccs are chlorinated dio.'(ios and dibeuzotllr:uts, nt~lhoxy 
biphenyb. llydro.'(ydipbenyl ethers, bc•uzy lphenyl ether~. bromin~ ted ,tipl~<mvl ~tJte•'· 

polyunclea.r arowatics. polychlo•·inatl'd naphlha lenes. and pesticides. B~nnsl? very low 
!~vel~ ofPCBs are measured by 1hi~ procedure . the elimination of interference, ts 
cssemial. The cleau up steps given in Section 1 J.3 can he used ro reduce 01 cliwin nl~ 

lhese i nterference~ and thereby permit reliable detenninalion of the PCBs a1 the lew I-< 
indicated iu Table 2. 

-I.-I 	 A high resolut ion capillary cohuwt (SPB-Octyl) is used for fbjs proc~dure: howe ver. no 
kuown single colun.uJ can resolve all isower~. Mauy cotnponnd' cod nte witlt otill'r 
compounds o f silllilar miL· ~. Determination of whic !J co1upo unch coel ur~ is perfc>rUled by 
tlte injection of tl!e calibr<tliou standnrd conta111ing al l 209 cong.e1Nr'. (ouJi nnMiou "" '' 
be performed on an altemate colnrnn (D.B·I ): howevc:'r. litis procl'~' is uot nndertakeu 
couunouly by C..\S/Honston <litd i> only a1·ailable to li~ perfonued by reque>l from rb~ 
client. 

S. 	 SAFETY 

5. 1 	 Tile toxicity or carcinogenicjty ofeach cheW.1CaJ us~d in this procedure llf•S not bt'c' u 
prec i.ely de1emJ..iued: however. each cowpountl silould be lreated a''' por~nlia l lte.tlth 

IJ~zard. Exposur.- to the~e componud ~ should be reduced tn the kw•l'>l iJL""b le l~vd . 

5.1.1 	 PCBs have been tenta tively clas~i!ied a~ kuowu or suspec1ed LniUl~ll c>r 
lJlauunalian carcinogens. On the basts of the available IO.Xtcologic31 a1Jd pby,ic~l 
proper1ies of the PC'Bs. pure slaodard< should be hand led only by bif!hl) u·:un~d 

persoo.ne) thoroughly faltli l i~r w itb ha ndl ing. and cauliouary procedures and Ihe 
associa 1~cl risks. 

5. 1.2 It i, ri!COnWlended thai th~ labora1ory purcha5e di lute ;.landard solnti,>ns o f tile 
aoalytes iu lbis procedure. However, ifp•imal)· sohnions an~ prt-pnred, they Ulust 
be prepared io a bood. and A NIOSH, :\ffiSA appro,·ed lt•xtc !!ftS rc.~pu ator fl.l\lSI be 
wom wbeu I:Ligb coucenh·a•ious are lwuclled . 

5. 2 	 The labora101y will ensme thai all ana lysts receive adeq t•ate safeiy tra ining pt io r to 
workiug wi lb 1be cbeUJ.ica ls aud compounds as~oc ialt•d with Ihis tuerhod. 

!'.3 	 The <ol venls and acids iu use ill Ibe laboratoty .nay be hnardons and should be trenred n~ 
such. See the Ellvii'OIIIII<'IIi(l/ He(l{//1 cmd Snfe0· M a11na/. CliP (Chemical H~gi<>ue Plan). 
Sectiou 5. for r.uore i ttf~>rDlaliou. 

Page 7 of84 

http:persoo.ne
http:colun.uJ
http:SMO-J.VA.SH


SOP C'or!~ HM S-1668.'\ 
Revi,iou: <1 
Ver~ic•Jt Dme-: OSl l.>iJ 0 

;\.-1 	 Disposable gloves. apron or lab co~t. s~fety ~lasses or w;tsk ruttl ~ fuu1e !tot•<! wu~tl>< 
used. Durill!l an~lytte~l oper~tions that m~y give nse to aer>.Jsol~ or <lu>t~. persomtel 
~hould weatJespimtors equipped with activated carbon II Iter;, . 1:ye pr(>tt-c tiou \lliiStl>e 
wc•m while wor~ittg. witlt e:<pose<l S;Ullple• or pur.- analytical stand~rds Latex g.k,ves ~ re 
COillllK•uly used to reduce cxposur~ of tbe h~nds. 

5.S 	 W:1~1e- Handling- G0od reclmi<llle include~ HllniilliLill!! ~outrulliuated waste. Pla,uc ba)! 
liuers sl!oniJ b~ used i.J.t wast~ cans. Ja.nitt•1~ and o;her pcr,,mncl ~houkl b~ tramed 111 rh~ 

safe hm,dliug of 1\"Rste. 

~.6 	 Low-level couwu.uu~tiou is alwny' a pos•il>ility for J-IR<rC HR.ivlS analysi.~ due 1" the­
,·hemi~al properti~' vf dioxinsiftJrans aoct tile low resollltl\>u of tile iostrumeurs. Tl• 
eliwuJ~te IJ.JI' Ccllllrunination. it m~y he tl<?cc''~ry to in,tall ~ctJv~tcd c~rhon filtet < ~nd 

perforw bexaue wipe> on cotutters mtcl hood surfac.-, 11"-.ed fc>r sautple proce<sin!!. 

6. 	 SA\.IP.LE COLLEC'TIO~. CO:\TAIJ'\ERS, PRI:SERVA T!Ol', A~'D STORAGE 

6.1 	 The client shall ~ollect aqueou$ sample' iu anther g.l~~s containers and cClllect solid 
s~mples ul wide uJtmlll coutniuers followi.ug couveulloual sruupliug pr~ctic~s. 

6.2 	 Aque-ous Samples 

6.?. t 	 To remove a.uy residual chloriue U1 aqueous sample~ . ~clrl approximately $Umg 
<odium thiosulfat~ per liter of w~ter. To verify its al>>eucc. me3surc tile chlorine 
preseuc~ with an iudicator su·ip accHr~re down to 0.05ppm. 01 0.05Ulg,L. Repent 
process nntil chlorine is coutpletely removed 

6.2.:! 	 Tbe cliet•t sh~U eusure ~<Jueons s~mples are Q\aintmn~cl in the dark at f,"C frolll 
the time ofcollectiouuntil receipt ~t the laboratory. Htl.w ><tlllple will be li"v.:en. 
allow rc>c>ut for exvausion. Stote ill tile d~rl: at <·6°C. 

6.3 	 Solid, \Jixe-<1-ph:lse-, Se-mi-~olid, and Oil S:~ruple-~. Exduc:tillg Tissue- Th~ cile.lll -.Jmll 
~JJsllre solid. sellli->olicl. oily. ~udmixed-pha~e saUlples arc maintain,·d in the d~.rk nt 
<6°C from the time ofcollectiotlluttil receipt at tile l.aboratory. Store s,,tid. ~eu1i-solid. 
oily. aud wixctl-pha>~ s~tuples iu tl.te ruu:k ~~ <-lfl<C' 

6A 	 fish anrl Other Tissue Snmvles 

6.4.1 	 Fisb may be cleru1ed. fiUeted. or proCe>sed iu other way> ill tl.tc field. such thmthc 
laborat01y utay expect ro receive wbole fish. fish fillets. or c>t.he-r tis'"~' ti.ll 
au~lym. 

6.'1.2 	 Collect Jisll. wr:~p til ~hunim11n foil, ~nd maintain~~ <-0°C frout tbe time ,,f 
collectiou nntil receipt a! the laboratory. to~ lll~xiummtinte of ~4 ho1u·s. If n 
lon~er trruJs).>,)rt tiwe is uecess~ry. Cree7.c !he sample. Ideally. ti>l.t sbvnld he 
fwleo up,)ll collectioa and ~hipped to the l~boratory nud~1 dry ice. 
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6.4 ..> Fr~eze tissue ~~ntple~ npoo rece1pr nt tue labor~tory ~nd mHiutain in the d;uk "' 
·20 to -IO"C l.lutil prepmed. 

65 	 Holding Tim~> 

6.:>.! 	 There are no demonstrated ntaxuntun holdin~ titne~ ;.tssoct~ted wit!J 1he PC'l3s "' 
aqueous, solicl semi-solid. tis.su\1', or olher san:oplc lllillric.es. If stored in the d~rk "' 
0·6°C'. aqueous $;~mples Utay b~ ~tored for up to oue year. Silllilarly. if , !Ned it~ 
the d11rk M -20 '" ·l0°C'. solid. sem..i·solid. nmltt-pliit>e. mtd tisSIIe .,amplcs may be 
stored for up to oue ye11c 

65.2 	 Store santple ~xtriiCIS in t!Je d~rk. al 0-6°C twtil analyzed. Ifextract.< ~n: 'lorcd ~~ 
0-6°C. sample exnacls tn~y be ~tared ft•r ttp to one ye~r 

6.6 	 Samph::' are usuAlly shipped fi·out t!Je cti~nt 10 tu~ lab by a staudard shipput!! s.:rvict: '"d' 
liS UPS. Federal Express. DHL. or USPS. 

6. 7 	 Samples are lngged. i.n io CAS L[]v!S aud 111\•eletl for Hacking lluollg!J til" labowt.:-r~ ..\. 
cooler receipt fonu is tilled oul. catalog.ing: any non-conionnmtces assnciared with tl:e 
receipt of the satuple coutaiuers. See the SOP for Sol/lple Rrtcei••i•>g. S:l/0-WET, lor 11 
Lllot·e ciera il eel cxplmmlton. 

6.8 	 B~fore extraction. a vi~lt~l i.u.spectiou of a sa.wpl~ is datle. /\.fjlteous SIIIUJ>I~~, deeUted I(' 

ha ve -·1°•• sol id~ a1 0 tiltered nnleS$ otl.tetwi$e specified b~ t!Je clieut. Solid ~HW(.ll"' M e 

LoUlogeuiz.ed thorol<g.hly prior to <tli<tuonin!!. See the SOP for Snbsompli11g om! 
Compo.siiiug A(f11r:m1~ cmd Soil Smnple,s. WET-SSMP. fot more infonmtti<•n. 

7. 	 APPAR.HrS A.~D EQIJIPM£i'\T 

7..1 	 Ga5 Cbrom!ltogr:~pbllligh-R~~olutioo :\ lllss Sp~~rrom~ter/D~t>' Sysr~m 
tGC/HR.J\IS/DS) - Tlte GC' must be ecjuippo;-d for tempt.>ratmt.> !JIO)mutwtiug . .-\11 r~l)t•irecl 
~cce~•1ries WIISt be avail~ble. snch 11s syri!lges. g11;es. ~11<1 c11pi.ll~ry colnnut'. 

7.1 .I Q_(.!!Jj~·tion Poet- The GC iujet·tion port ttlltsl \•e cbig,u~d for capillaty 
columns. Tbe 11s~ of splitless i.ujcction (echnique' i~ reconuuended. On mlmtut 
J11L injections can be usee\ ou the 30m SPB-O,·tyl colttUln The use o lit Uloving 
needl.e i.ujectiou port is also ;1ccept11bk. The 11.\ie of a 211 L injection is acc:eptahl~: 
however, analy, ts must remain Clltt>istenl tl:m,.tg.hout the analy'k~ by '"iuj! til• 
sa.tnt.> injec:tion volume at all times. 

7. I. Z G~s Chmutatographt:VIass Sp~ctrolll~ter (GC"!MS l Interfac:e Tbe GC fM~ 

interface couJpoueuts should wid1staud 3SO"C". Cold spots nr active sur tiK''"' 
(arlsol]>tiou silcs) in the GC/l\.1S mterlac:e ca.u caus<.> peak t~)tjug aud pe~k 
bw11dening. It is recowmeuded tlJM the GC' cohutm t>c Jittt>d diret·tly in1o lh<.> Ill:,·,., 

sp,..;tr>ilneter iou source witltont beiug c.~po~ecl tu the iouizi11g electrou be~ot. 
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7. I .3 	 lv!ass Spectrometer- 28-40eV electrou iwpact ioniz~Hou. mu'i b~ capahl"' ,,J 
Se lectivdy LIJOUL!Oring a IULilillJllOJ of22 eX~CI IU'l'~ at uigh l<'''' [utiou I ·10.000) 
during a period less lh>lll 1.) seconds. and OJUSI ooe-et all of tbt' perfOJlU~uce 
specificalious in Section 12. 1.2. 

7.1.4 	 Dat n Svstelll- A dedicated data ; ysteut i5115ed to control the r~pid ulllltiple-i<>ll 
lllOllilori.llg process <1lld to acquire tue data . Quantilatiou data (peak area< t>r f"~"k 
beil!ht«) and selected iou mon.it,,riuf! (SlM) display'> of imens1l i<'>of eacu J<>H 

>ig.unl bemg tUouitored. indudio~ tlw lock-was, iou as ;1 fuuction of tuue. um5t be 
~cquired ,.furiog the au~ly~es aud slored. Quaut it~li(lus are repn11c.l basecl ulhlll 
COlllJ.lUier g.encrated peak are-as. !t j, also recommended to have a data =')'5leHJ 
capable of switclJ..iuJI ,,, di fteteut sels of ions (descriJ.lle>rs) at spccificcl nme< 
duriug th e GC/HRMS <~cquisition. The dMa sy>tem cau provide hard copit.>' ,, f 
mdividual ion chromatog.rams for scleclecl,!!as clJ.roma togrnph.ic tiJ.Ue int~rvals. II 
can also acquire utas• spectral J.l<'ak pro iiles aod pnwide hard copie' ofpeak 
proftles to cleu1onstrate the required resolving power. The dntn ~y~teut can penuit 
the llleasuremeJtt ofnoise at the base l.ine. 

7 .1.5 	 Microo1ass Mas;,Lyn.t (Ver«ion 4. I) i; nsed to obta iu oU data ft\JlU tb~ liR.t-dS 
sysreut . CA!':.!Houston employs the fnllowing HRGC'. HR.\1!) ,;y~t~ms : 

7. I. S. J A.u Ap;ileut 6890N GC with l1 CTC A200S Antosamplr<r nnerf~tced I t • ;, 

Mrcromass Autospee Ultima HRNIS. 

7. 1. ~ .2 Au .'\gtlent 6890N GC with a C'fC A:!OOS Antosawpler tnterfaced t" a 
l\1icrotnass A ulospec lfhi.tua H!UvlS. 

7.1 ' .3 An Agtlent 7890.'\ GC with ae re A~OO'i Anto~awpler inteJfacecl ''' a 
1\ licromass Autnspec Preuuer HR:\'IS. 

7.1. 5..:1 Au A.gdeut 7S90A GC with a CTC A200S AnlosaJupler iuterfaced I<• <I 

1\-licromass A uh''J.l~C Pre wier HRMS 

7.1 	 GC Columns 

7.2.1 	 Isomers may be wu·esolved ~o lon)l. as they h;l\·e the same TEF Jud resp<>lh~ 

factor and so long as t!Jese nuresolverl is,,mers are uu.iquely re•olved from .til 
other congeuers. For exnmple, the SI'B-Octyl cohtnut achieve., lllUque Gl 
resolut ion of all toxics except cong~u•'l$ witb.cNt!H:ner uumber, 156 and 157. 
T!J..i, i~omeric pair is uniqudy resolv~d frotu all otl!er cougeucr., and tuew 
cong.euers have tf.te same TIF mtd rc~poJJse f~cfor. 

7.2.2 	 CAS/Ho ttstou uses the SPB-Octyl n>hutw (Supelco. l-12 18-C). 

7.2.2.) 	 Tile retention time for cfecaclllorobiphe-uyl (DeCB. PCB 209) unt~t t<~ 

g.re~ter than ~5 uJinutes. 
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7. 2. 2. ~ The column must unicpt~ly r~~olve COII!/.~ller• 3,1 from 23 ami I87 fmu• 
182. rut<l con~~ners l ~6 and 157 must co-elute W1tl1i.u 2 secoud~ nt tlte 
peak lll~XUJ1\IllL Uuique resolution mean~ a valley h~ight less titan -10~·. 

of the shorter of the rwn pe~b tu:u re~nlt wuen the diluted coml>iucd 
209 wngener •elution is analyzed. See l'ig.ttr.:, J a.ttd -1. 

7. ~.2.3 Tlle colnlllJJ Wttst be t<!placed wheu any of the ,-..iten,, in 7. 2.I·7. 2.2. 2 
are nL't uter. 

NOTE: The SP13-0ctyl colllttlll ;, sn~j~l'lt~ wpid degr<~dalion wuen c·xpo>~d:, 
oxygen. The ~ualy~t ~hould exclude oxyg.~u from lbe ca>-rier ;'.·''· ,lh>lllol di•uir,•te 
au·leab. and should cooltue i1\iecror. cohUllll. and transfer lin~ belor~ ••,:,·tun~ 
the cohu110 to the atulO'J>here. for fnrtller wforuo~liC>n 0>1 preclnrliu.!l <'.~iclahon. 
,·our~ct the coltmw mm111tacnuN. 

7.3 	 Soxi\(('1/ASE Appllntlu.\- The laboratory will be equipped with a tllfJCro and/,1r lllicm 
>ox.blet nppnr~l1lo C-\SiHonsrounse:;; a serie-s ot'four Vll Colllho Mautb, (Gbs-Col. 
JUOD RJ300l2, with Gins-Col. 104A RLJ612 coutrollers) a.ud ~ ~eries oftw.,uty-fonr 
{:2-1) individn<1lmautl~< (G\~s-Col. HI'! I 06, with Gbs-\ol l 04A PLI ~0 Powr 1\ lll md 
PL-31:! ~ud PL-31 22 )\.fiu.iTrol coutrollers} ror tbc smdJlet iiJ))JJtMus. Th" co)nJbin~ttou 
mantles are de~i~ned for 250llll fl~~ks (~41!10, VWR. 89000-3301. ~nxhlers t ;:>.1/40 and 
' I ~150. HGF Scieuti lie). ~ud ~oudellser~ (•15/:'0. HGF Sc i<?lltitic;. Ill.: ind ividnill <ll~lltle< 
a.t~ (bi~ned for 500lliL tb:;ks (24/40. V\VR. 890Ct0-334 J. ><}X)J.let& (24/.Wand ~!' )0. 
HGF Sc1emilk), a11d condensers J.5.V50. HGF Sc:•enlltic}. The cnuclensers are c<ltlltoc t..-d 
to a chiller capable ofmaintaining a chilled temperature to E'II.Sure prop"r sol"ent r~tlH~. 
AdditionaUy, 1f<lll ASE ;rppar~I\IS (Dionex. ASE:!OO) is to be .:mple>yed, it lllllgt be 
capable ofbeing. pre-pro.~ranmJed to aJk'w fot· l\UtOUllllic Stltuple ~xtract ion a 1 

temperature and pressure settin~~ twique to tlJ<> extT(Jction ~olwnt. Otlte( [P..\ apLll<Wi.'cl 
extr<JcloJs lll(ty ue 11se<1 iustead. 

7A 	 i\lis~ell:1n~ou~ E(tllipment :m(l \Jnterials- The following iist ofiretll< do<' ' nnt 
neces~arily coustirnre <'ll ex.ltlnlstive colllpendiulll of the equip111ent ueedcd lor tin~ 
mtalyrical ;nethod. 

7.4.1 	 B~lmK·c> cap<1ble of<JCCl1Wtely wei~u111g. to 0.00 lg (Denver. X E Sent's :100. 
1\•lertler. AJ I 00. liJtd Mettler Toledo. PG603-S} 

7 ·12 Ceutriful!c (Ch•y Adalll~ Dynac. Q l 0 t) 
74..1 DtyiJ:tg oven (VW!Z Griliry Own. Model 130.5U aud 13ltte M ElcctJi.:. C·1855Ql 
l A -1 250ml polypwpyleue be:U<er (Fisber. 0 1-~91-)l 
7.4.5 	 20ulL ~cintillatiou vial< (VWR. 66022-00•1) 
7.4 6 	 LauorMory fum<? hood., 
7.U 	 Pipets. disposablE". semlogJcal. lOmL tfisl1er. LHi76 -:>-ID) 
7.4.8 	 Piper lips. 2-200u1. aud 10-IOOOnL (f.ppeudor[ 022492039 ~ncl 022~9"0.'.". 

respectively) 
7. 1.9 COLlllllercJ<ll food prep<U:Rtion 1.nachin~ (Hobart. HCM62l 

nto PTl'E bniling chips (V\VR. 36397-1OJ) 
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NOTE. I~lhm boiling chip~ m•y flo~r w werilyleue chloride. UI~)'IIOI w.:..-1.: 111th~ 
presen~e of ~oy w~ler pllas~. ~nd m~y be peuetratedll)l uoupol~r vr\(:mit· 
cowpouuds. 

7.4.! I lilas$ tiber filters. \l/LMw~ll !iller gT~de (varying size·..,ncii>MIIcle .-~~~nrio•l) 
7.4, 12 2· ul<"r screw top clc~r jnrqCRG Couwir11'~'- LFWOo l2000) 
7.4. I 3 Rvtary cva(>oraror witlta te•.uper;Jture c(•lllroHe<l w~tet bet lit (Buchi. Rt•l~' ap••, J~-

200 with HeatlU~ Bath H-4?0 ~nd Rntovnp::>r 20 I with IlealuJ~ [\aT], [\ ..191! 
7.4.14 	Gl~t.~< w.•ol 1E:\ID. Dl-G\:0090·2) 
7.4.1 ~ J.•r,_ clear glo~~- 250mL. wiliJ Tdlou liuc<l screw cap< (C&G LFAOOS201lll) 
7A.l6 Auro ""wpl~r via], witil I50!'L inser1s ( Resle~. 246.'.~1 
7 •1.1 7 Gl~~s C•Jlunms - 20H\Ill di~ulere.- x 12iu loug: witil oue wperecl eud(H(Ji 

Scieutitic specially producl} 
7.4. I~ Shake1 (for 2L Jal. Ebe• bach Model 6000) 

7.4.]<, \.iC Gooseuec~ Splitless Liuers. 2lllltl ulllerdiaJueter (R~ste~. :?07971 

~.1.20 fhenno!ln'en"'J.B-2 J Inull Septa (Supelco. ;o65:l) 

7.4.; I Atlh""lll(>ler Vial C~i>'·· <;~nl with PI"Ff· Ltner. lluun (Supelco. 27102-U ) 

7A.2" {·~mer 0•l~. t:ltt• Higil P11riry He!itUll ~Ai.rga;J 


7.1.23 	P~:rtluorol-:erosenc (PFK) Low-Boil (SynQuest. PN I ~00-2-21 I g.) 
7.4 .2-' T111ubler 

7.~.~5 ! ·Jrr.uouic~tor (Rransonic Ullra<onic Cle~ner. 5~ lOR-MT) 

7.-l.2(• :-,upch~x':v~ \1!-lA fenules 0. lmm ill (Snpelco. "24 71) 

7.4.27 	Nitl:r•~Nu Evapota1or witu ~ remper~tur~ couttolletl "''''"~' b<•lh (Z~tutt"~- ZJpVnp 

#!09A l·ustom) 
7.-l.2l:: Muftle ftu-,wce (Filue-M/Lwcluer~. LGO EleJlleur 13ox rnn1~ce. .RFS 1S.J~-P-11C! 

H. 	 S L~~l>A RDS, REAGE:'Ii"TS, A~D CO:"/Slli\IABLE :YIATERIALS 

ll.l 	 All s1~ndards. ceageuts, a.ud Ct)llsttal;)ble matet ial~ ~Ull.~l be logged i.n "''ct uuutbcrcclwilcn 
delivered. Det~il~ of all <lilnticms of stanclard~ must also be ~nlered into the PCB 
Staml;1rd' Logbook. Siore ~tandards in llle d~rk <!I "'6•C. 

3.2 	 Organic-ft·r<~ reagent w:~rer -All references to wnter in this SOP refer 10 or~wn.ic-ti·e•• 
reag~ut wale! CASIHoustouuses the water supplied f rc>m ' 'ur b<'tri<O"d water supplier ;1~ 
lhe source of the orga.nic-ti·ee reagent water n>ed in tile pr~p<mthou of tJnall.l.y cnnr.-ol 

<illlples ~ud Shlt1dards. 

H.3 	 Silica gel, bigh J:lllrit)' gntde, type GO. 70-230 mesh (JT Bal~er, JT3405-05)- Acti\·:-.r.' 
(1\'eturgjlt M i• uWJWltUlt lemper~nue of 12(l"C. Store i_o " g,lass hottlt' $ealecl with a 
fdlc>ll lined screw cap. 

HA 	 Silica gel impregnated \\itb Sodinm Hyc!roxi<l~ -Add vue p~rt {by woe•gltt J .,r ! ll. l 
KHOII >oluDon to twv pa11s (by werg:IJ<) ~chv~led silic~ g.el iu n fetlon liued ~c1~w t'<IJl 
hottle >11\cl lllix wirlt" gl~" rod 1Uitil free of lulllps. 
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85 	 Silica gel impregnat('d w'ilh Suu·uric Acid- Add one p~n (by weight) con,·~ulrated 
sulfuric ac id 10 rwo p~ns (by weig!Jl) activMed silic~ gel in a Telloo lined screw cap 
bottle and mix with a p;lass rod until free of hnnps. 

8.6 	 Extrnction thimble~. 43m.m x 123mm aod 33wm ~ 80tnw (V'WR, 28320-510 and 
27730-128, r especth'ely) 

8.7 	 Sulfuric Acicl, conccnn·nteri, ACS gr>~de (E:'vm, .EM-SX1244-75) 

8.8 	 Sand, <Jttnrtz (VWR, BDH027-1-2.5kg) 

8.9 	 Sodium S ulfnte, granular, nohydrous (EMD, EM-SX0760E-20)- Activatl' to r a 
minimum of one hotU· at a te111perahm.• of400"C. Sto re in a glass bottle 5.;-aled wi tb a 
Tellon l iu~d sere\\' eap. 

8.9.1 fi ll c-ernmic c111c ibles with sodiwu sulfate and place in the muffle fmmte~. Add~-

1Og. ~and to au ewpty cruci ble and place iu tlte muffle fun wee . 

8.9.2 Tile tewperature program is set to ra cnp up to 400"(" tlt<"'l hold tltat tentperatur~ 
for fotu· uotu·s. Start tile progrmu by uoldiug the --p" lluttou uuul "Pnr .:r· app~ar< 
ontue controller. Press "Run/Hold." Ttl caoccltt pro_gnlln. pre" the up and d• >Wu 
arrows simultaneously. At the end of the pro~r:u.n the fumac~ \~ill eool b ) 

convee riou. 

8.9..1 \Vbeu tlJe sodium sulfa te is ready to rewove. tnn1sfer 11 to ~-liter ja1.' .11~rllabd 

them with the preparahou da le. anAJystnmne. aud lot munb~r of tlt~e ' "cl ium 
sulfate. Make nn entry into the Semi-Volatile Na,.S04 Preparation Lol!ho<'k 
coorauJ.iu~ tiJ~ prep~ratiou dat~. <l!lalyst naw~. quantity pt cpnred. '.odiull) 'ultitt~ 
lot ntunber. aud wh~ther the nm passed or failed ~a~ indi.:ate-d by a colc>r c.hJnu~ 
111 rue S~l.ld frOUl gray to piuk/orauge). 

S.9.•1 	 !flue 'odittlll sul fate hJs a noticeable grayisiJ cast. it 11111SI bt• discatded. 

8.10 	 Sodiunt Chloride, aoaly ticnl reagen t grade, 5 perceot (w/\') in watrr (V\VR, 
VV\!6430-5) 

8.11 	 Sodium Hyclroxide.I~ (VWR 3212--1) 

3.12 	 Florisil, 60-100 me>b (Sigma·Aldricb. 22074~-250G) 

8.! 3 	 Solvent.~ 

8 .1 3. J Methylene- C hloride - 99.9% utiniuunn Assay (H PLC Grade . EMD. 
TXEMDX083 1·1 CA) 

8. 13.2 	Hexaue . 99.9% wiu imuru Assay (HPLC Grade. £MD TXEi\1H0296-l l'.\) 
8. 1 ,1.3 	Non~ne- 99.9°·u ruinitUttnl Assay (HPLC Gmdt• . Siglll~. N29406-SOOmL) 
8.13.4 Toluene - 99.9"·o wiJ1i mmn A>say (HPLC Grade. £MD. TX0737-l) 
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Vt>Nuo Dat~: o:m~il o 
8.1 3 5 Acetoue 9'1.'1"• miaitmun Assay (HPLC Grade-. J:;.\1D. AXO 116-1) 

8. H Stand:ol'd~ Supplir~~ 

8. 14.1 C•tnl>ri<l~te Isotop~ Laboratories (Cll.. \ Priou~ry ~taudMds suppher 

8.1 '1.2 \Velliugron Laboratolies ').)coudary sl<ludards supplie-r 

8.1 :> Purcha~r, Rec~ipt, lmd H:~odling of Stao<IJlrds 

8. J.:'i.J All stmlClards ptudtased from Ci\S;J!ot•StoJJ WI\~! uaV<' au appropriatt> )>lUdl<tSe 
reqne,t Jorw filled out allCl have- approval from th~ Labo" tt01y Director or o ther 
qu•lih"d iudividual. The-y must then go througlt the CA~i(or:-)orat~ Purdl!t' lfl'=' 
Department. Staudards are cousider"'d constuuable- and do nr>t ne-<'d an 
Expenditur~ Authorizarion Request (EAR) ev~u if the cost ex~. .:eds tll.- tJ..u-.,~I.Juld. 

See ti.Je SOl' lor Pnrchnsing nnd Approvnl o.f11endor.t. A.DJ:I-Pl'R, for lllOh< 

infonnt~til•lt. 

8.1 :' 2 r.:pon anival. all packages coutaining high couccnn·ati<•ns must be cbeck~d for 
rlau>~!U' If auy daona!1e is preoeuL c.ousulc witb C'.-\ SfHoustou Em·irouU>eutlll 
Health .md Safety Officer before ftu·tbcr st~ps are tnkeil. Proper 'tll~ty practic:es 
sLonlclbe followed wh~nhmoclling rece ived standards. 

8.1 ~ .3 All rece-ived ~tandards must be assigtxcd a PCB Standards Logbook tdentificatiorr 
rl«utl>er. Copy Uoe solution de-scription fi·om the c<>t1ificatot ofanaly'i~ ~nd .oltacb 
to Ll.te 't)ace provoded tor tbe uexr eutt)' i.u Ll.te logbook. Iucl.n<le tlle received dat<.> 
in the logboo~. Tb~ foli,IwJ.Ug. (oount is appli~d: B( PC'BJ{J .. oghook nmnber]-[P~i!E· 

lll•utber1-[eutry mnnl>er1- .-\n e.~~wple wonlc'l be B3-20-1. 

8.1 ~A A.ssi.eu each slnudard an e.~piration tlnte as uoted l>y the suppher. Tlus JS t.ll.HJ Jly 
reu y~ars after the wauufacrure d~te. Record tltis ut the ~tandards lop.book and ou 
the st~ndard vial. A standa.rd mnst be disposed of ~ftcr this date tmless its vahdity 
cau be veritied (Section 8.2J). 

8. J 55 R.?cord th~ identification number on the received vial labd. Transfer the SIAncl~rd 
fronlthe recetved alllpolll~ IL• a ::!mL awl>er vial. kee1>iL1~ the supplie r lab~I int?.cl. 
Seal tbe vial witb. Tetloo l<tp.:-. Th.i s t\·ill cnmre nn de-te-rioratiou will oc~1u·. 

8.1 ~-<i Record th!!- ideuri!icatiou number on the certificate- of analysis received li:otll the 
supplier and store this donnneulatiou in ti.Je "J 668 Stau<l~nls" bintkr for fun1re 
refere-nce. Certilicate-s ofaualysis nre also availal>l~ rbxough rhe c,,rilli~nt 
webstr~. CIL '~ ooauntilctmcr. 

8.J <..7 All soh•lious UlUSll>e adequately l~l>dcd witb 1he logbo.,k identi!icariou code. 
mctl1od. ~hort solutiou desc.ripliou. preparation dMe, ini hal~ of person per!(lntllll/l 
prepa1·atiou. expi.-~tiou d~te. volmu,· ;ond concctl!ration. Logbool.. Clllrie~ Rltall 
includ~ ~II oi tLe ~l>ove with th~ addition of the list ofcomponeots. the 
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COilljlOllel)IS. logbook tdeutificatitlll code, description ann ~(>I)C~lllralll'll. )Jh" II.J<' 
uJ..itiab of the pcr~on witnessw~ !he dilllliou Stl"ps. 

8.16 	 High-R('solution Collcentra1ion C'alibralion Solutions- Five uc>nnne "'luti(\us 
cont~llling unlabeled aud carbon-l.1bcled P\Bs ~t kuown ~••HCeurr:lttOll' ,,,.,.. ,,_,,.cl ''·' 
ca!JbrMc tue iuslnlllleul. A six1l1 solution containiug. ~II 20<l '''"'!lCII~rs i, n•ed 10 c~libr;,r.­
th~ insrnuucnt forl(\e cowvouud~ oti.Jo:-r thmt IlL<' to.~;,., and earlio:->t <Utd latest eluting 
tong.eJJer~ in'' chk>rin11tion level. Tile ,•noceulraliou f~Jl&!e' :uo:' l10wol":."!llc d"'l'"nd..-u1. 

8.17 	 Labeltd Stnnitarrl Solution The Jllli'Ch~sed Lobe[erl Toxic, ·LOt. wul<iuw-dchnul(! 
stock .>e>httiou is clilnted ouc.: with Nonane and ag.~in with Ac~h,ne :,·,make lh<" labckJ 
~tanclani spikillp oOhLiiOl.l [Table·~). S1ore 111 :06 'C iu rite dink All slmtdards aLe il.~signed 
a '\lL~ 1.1) year .:xpir~tiot> dat~. nor ro exceed 111" I~ test expitalie>n d~te of~"Y 1lOfeLII 
solutiou. All staudards in Acetone are m~de- d~1ly. 

8.18 	 lnttrnn! St:mdanl Solution -1 be pmch~scd labckd stock ,,,)ntion is diluted to m~h~" 
I~Lte)ed iuren\al ~tancbu.l SlvCk ~olutiou. Pe-rfotlU cl!L additioual dih<ttOil ou tbL' Sloe~ 
solntioulo !)take an inreru~l ut.i"~tion StaLid~rcl W"OfKlll~ sohHIOII(Toble }}. Stcote nt !)• (" 

in th~ dmk All sl~ndard$ arc a~signe-rla on~ (1) y~ar cxpirati(\n d~l<". nvt to exce-ed the 
Ia rest ~:<ptt<lliou elate C!f :ouy par~llt solutiou. 

8.19 	 Cle:oo lip St:1nd11nl Solution - The purchased h•hel~d. clem1 up stock , .. \uh, u i;; tb •·d to 
ntakc th<" cl~au up stl\ndard stock solutiotl . Perform ~u oddi11ou"l diluti.on on rbe- , rock 
solution tv m~kc ~ lahclcd de-an up standard working ;olntion (Table 3}. Sture at • 6"C 111 
rue dark. All staml~rds are asst!fued a one (1) year expiration date, uot to ~xc~ed the llltest 
,;-xpiJ"miolt dMe of any Jl<Heur so l.uriou. 

8.20 	 1\-lntrix Spiking Solution (1111·get compound') - The purd1as~d Nntive l"c•xic,/1 OC 
•rock s,>lution i> thcd 10 m~k~ tJt.e marris ~tancbrd ~tuck ; olntiQn. PQr[onu au ~dditiL•nal 

dilutiou onth~ stock solution to m~ke ~matrix st~udard worktug: soluhun (Table.\). Stt•lt" 
:It :;:6°C i.u tho:' datk. :\II stauclmds ru·e ilssig:ued a oo~ (I) year expiratimt rlatc. not to 
cxccl'd lh~ lare~t expll":~tion d~t~ ofany parenr solnriou. All ~t<w(lanls i11 Acetone or~ 
uladt> daily. 

8.21 	 Refereuc~ Standard~. are tn be purcl.Jas..-d uom" supplier orlter titan the pnmary slaud:ml 
ollp(J lier. :\ ll refet ence st~nd~tds UlllSt be se.~.rcgated fi:om prim:u1 'tanclard~ ,ltnmg 
~torage-. Rcfcrt>nce st·andnrds call ooly be ns<'d to wnfy pnti.UliY srn.ttd~rcb ond may not h~ 
Ll~~d tol S<~tllple~ All refer<.>nce st:lud:al:ds l.llllot bG dncumented in tue .s taJJdards loglt•.}Ok 
following 8 I~ 3 - 8.1 ~- 7. 

8.22 	 ResearciL stand~tds rnnst be ~d~qnatcly l~bclcd as snch. Iu additiou to Se~ 8.1 ~- 7. all 
I~bel~ f01 standards dcsig.n~ted for research ull<SI ~lso Slate •pecitkally 1 h~ imended 
resear~I.J to be doue. ~long with~~~ oppropl"i~te qnalitler. sm·b <~~""For '" ' earcb Jlt111")'e~ 
only." 

8.23 	 L;.;piratiOLl d~res can be extended under the condition' outlllled i1tthe CASiCorporak 
Pnlin.for S/(1/ldnrds nnd Reage111s Expirmior• Dotr.>S. Septe111ber ?00'). 
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9. 	 PREVEl'<TIVF: MAJ:\'TENANC£ 

9. I All tn~inteu~nce ~ctivilies are recorded in~ wai.utenance lo.l!book kept for eaclt 
instnmtent. 

9.2 	 Jul ine pmilier$ ttr scmbbers should be iu place for all sources ofc~rrier -~"' · Tlte pmii"t,•rs 
arc selected to fo?UtOve wat"'r. oxyg:eu. Mtd hydroc;ubon;. Purifiers sltotuld be ch:n t)!.''d ,,_, 
recoWlllemi~J by the suppli er. 

9.3 	 Gas Cbromutogntph 

9.~ . I 	 Wheuever GC tua imeuauce is performed. care must be taken to tuiuimjze I ll~ 
int.roductiou ofair or oxygen i.uro the cohn.un. I.ujectiou pori' , [tuuld be 
waintaiued by cha.uging the i.ujec1ion port li.uer. ><!a l, washer. o-riug. septtuu. 
coltulllt fetrule aud auto sampler syringe as necessaty. Liuers ancl sea ls should be 
chaug.~d wiJen there is a problem wi rb chrowMograpl.tic perfonuauce. 

9.3.2 	 Clippin,ll. off ~ stUall J!<)ttiou of the bead of rhe c,t luuw o!ieu i.tuproves 
chhttuato~rapb.ic perfonnauce. WlJen cutting off any pot1iolt of the cohtn.ul. utJk~ 
sure the -.:ut is str~il!ht ~11d without ii·ag.wellt~t ioll by n~i11g the proper column 
cuniug. roo I. 

<, __1 ·' 	 Over tim~. /IS contnuliuated >!l.lllp)e, are au~lyLed. the cohllllll wtl l ~xhibit po • .>rer 
perfonnauce. \Vbeu ~ noticeable decre11se in cc>ltunn perfcnuam·.: ts cvidenl mtd 
other maiuteuauce opt ions do not result ill iutprovewent. the colnuw ~honld be 
replaced. This is especi:~Uy true when poor coltmtu pedonnatKe oc•cnr$ i11 
conjunction witb coutiuniJJg calibJ•atiou failures t Section 12.-l l 

9.-1 	 \-Ia~~ Sp~ctroruf'lfl' 

9A. I 	 Tuue tbe MS ns ueeded to result iu consi$leut ~ud acceptable p~rt~'tll.l.<luce. 

9.-1.2 	 The somce should be clemted. '" ueedeu, cl~peudml! t•n the ped'onllauN ,,r the 
instnllllem. 

9.5 Pre,·entive m~iJI!enauce is perlon.ued annually by the ;,erv1ce engineer for in$i.mn1cur~ 
uuder a service coutracl. 

10. 	 RESPONSIBlLlTIES 

10.1 	 II is the respousibil ity oft-he ruJalyst to ~erforut tbe ruJalv;i' accordu.t!! ro this SOP >111d r,, 
complete ~ II doc umeutMion required for data r~vtew . Aualy~i' and interpret11t ion of tl1c 
r~>uhs are perforwed by person.oel iu tile labor~tory who have deutotl<tr:tted the abJJir,· t'' 
generate accepta ble resu lts utilizi;tp. this SOP. This demonstration is ia ac·.:ordanre "ilh 
tlle n·autiug Pf•'tl'~lllt oft!Je l~horatory. Final review ~nd .,i2n·c> I.T ol"tbe d~ta j, perfonncrl 
by rite deparrweul supervisor!uta.uager or desiguee. 
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II . PROCEDURE FOR SA\IPLE PREPAR.<\TIO'i, t:'\TR.ACTIOi". COXCE!\TR!\ TIO~ 
AND CLEA:'i tTP 

11.1 	 S~mple Preparation 

I I. I. I Sample preparation involves modifyin~ tile pllysical fonn of the smupk st• rh:J t 
tho? PC' Bs ~au be extm..:ted elllct('ntly. [n geueral. th" ~ample~ nna-t be in~ liqtud 
form ur in th~ .form of tlucly divided solid~ in order lor efficient ~xtn1~tton~ rn 
t~1k~ pi<1Co<. T~ble 9 list~ tht> piH\scs aod ~ug.j!e~ted qu~ntj t ic' for extract inn of 
various satnple matdces. 

f ,,r sample:; kuowu or expeeled to conlaiu b.i)l.b levels of PC'Bs. rhe Slll~ l lcst 

sawple size represeatarive of the eulirt• ~ample ~hould be used. For all 'amplcs. 
tbe blank. Intemal Precision ar1d Recov~ry (IPR), aud Oll!!•'i ug. Pre<:i>iou ;rutl 
Recovery (OPR. or LCS. Laboratory CouiTol Sao1ple) aliquots umsl be pr,,ce,;cn 
tiJrough the s~me steps as the sau1ple to c~eck for contami.muion aud l" >se' iu tlJ" 
preparation proce''· 

II. t . ~ Aqueous S~umlc Preparation- Prepa ration ofaqueous sawp l~< ,·out~n r iug <'u;: 
percent suspcncied solid' or le~,. 

11. 1.2. 1 Aqt•eou; <~lllf.*'' eont~ining one perceut sw>peurkd sollrl, or k:<~ .rr~ 
p r~pare-cl u>iul! th~ proc~duu: be;,,w and ~.~tracted usin~ the extr;•cii\'Jl 
tedutiques ia S~ctiou 11.2. 1. Tlli~ 1-"''cedure is app!J(ab1e h•c ~;<ulpk~ 
and QC ~llqnotR. 

1 I. I .:!.2 	 Tr~1nsfer the ~ample lL> the':·· .2~1. extracti(111 vc~'el. \'l~ rk rht> "' igin<rl 
k1·;,•l of the ~n11tp1e on rhc 'ampI"' coutaim•r l~'r rd h;:-uce. 

11.1.2.3 For eadt batch oftrp to 20 sampi•·, to be extracted i.11 th.: ,;ur~e ,Jutr 
plat'e three I I. aliquots of reag.eut water i11to clean ' :gal. cxnactio11 
W»~ls. On~ of these will serve as the Method Blank. aud the ••t h"' .,., ,, 
will serve as the I.abomto•y Conrrol Sampk Duplicate- Labr>t<lh>ty 
Control Sawple (LCS/DLCS). 

11. 1.2.4 If fi lh·ation of aqueous sawple~ is required. connect a porcelaiu Bucu.uer 
fwme l to the 'c·gal. extractiou ,·essol and atlix au appropnM~ \! lass fiher 
filr-~r to the fuuud. Allow ~atnple lo pass 1l1rough filter uod~r a gravity 
Jlow. If the- suspeudcd St•lids coutent is too great to fi lter thro11ulr th~ 
fi lrer. ce1ll rifnge the sample, decant. and then filk•r the aqu~'' "' plr:; ' '-'· 
E~arac t tu~ lilte-r lolluwing: Section I 1.2.4.·1 -5 (il~x:wc.'d•chiL>rnmcthnne 

obt~ins b.ig.IJ.er r~'~overies thau tr>lnen~) aucl c,, wbiue w1th th,• ~que''"'· 
extraction extnct prior to clcau up. 

I 1. 1 .. \ 	 Solid SaunM Preparation - Prep~r~rion of s~u.1ples coutaiuing greate-r rl>~n one 
percent solids. 
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II. 1.3.1 Solid salllples containing <'IN' j)ercenr susveud~d sulid.~ or mot~ are 
j}repar .. uIISill!;! the \)fllCCdure beloW ann e~t(>\Cied 11"118 !he " !llr<!C\Jt>Jl 

techniqne5 "' SeciJoJ>S 11.2.2 or 11.2.:::. Thi~ pmc~dure i.5 "pplic~blc- to1 
samples ""rl QC aliquot5. 

11. J.3.2 Wei~ a well-uuxNI aliqnor of eHch snu1pl~ ~ufticienr to prLwid~ ~!! , ( 

dry sc>lidg lltlo :1 dean rll.imbl~.>. 

II. 1 .3.3 Fc>r c~ch hMch otnp ro 20 s~mples to be exrr:wred lit rue s~m~ shift. 
weigh three 5~ <~liquor~ c>f the reag.enl Qrarle qn~tiz s:UJd 1 or: ;,odi>UJJ 
Slllfare. if liL> saudi~ availabld inlo ckan thi111bl~s. One of !I.e,~ will 
~e1w as ti.Je Meri.Jod mank. aud rhe ot11~r 1wu wi ll ~~IV<:!~~~ 111< 
Labor~tory Conlrol Smnple/Onplicate Lah,lrotory Cnntrnl S;nnple 
(LCSiDLCS). 

J J.l . .l.-1 	 Tota l Solirls Oetcnuinarion. Recore! the weight of an ~r.upry. labde,\ 
scintillation vial 011 the beuch sheet. Adrl )-lOg (w(•1 Wc11(ln) uflb,• ~olid 

; alllple ro the sca11dl~rioll vial <l•ld tecoHI the uew c<>mbi.n~d w~tg.I.JI. 
Place tue vial io an oven <11 ll0:::5• C fL>r a mini.unun of~·lltl•urs. 
f i11>1lly. rec<>rrl1l1e dty wei!'-IU of11><> coutbiu>~liou ''"the h~ncil sh~er 
C.tlculate the perceut solids using the following fonnul~: 

• " rolirf.~ - "' I00~" 
h.6 

W1Jere: 	n·, =co!llbiued weight aftet drying . in g. minus !he cmpry n~l 
W<?ight 
w b =cou1biued w~i~ui b~ft>n~ dryu.>.[!. in g.. UtulllS rh~ empty \· i<ll 
we-ight. 

J J. J ..1 	Fisu and Otl.ter Tissues- Mosl tiosue sa.tUples are recetved pteVIOtt<ly 
lJomc>gemzerl. Ifa s~mple •s received tltat is not. hc>wcvc-r. the por!IOJJ L>f the 
""nple to be ~~~~n for PCH clelenninalion must be esl~bli>iled ~ud tile follow>u.c 
~rocedtue used for bowogemz,.tiou. 

J 1.1.4 I 	 Tis~ul" ;awpks Hr~ pr€pal\ :d U>W,!t I he proc<:<htre beh•w ~uti ~xtJ·acred 
n~ing the cxh·octioo. techui.ques in Section 11.2.'1. Tui; proc~dttre i~ 
Hppli,·able lor samples aud QC ~liquots 

J 1.1.4.2 A ulini>uua> of20g of tisw~ must be- honJO,!teuizetl to ~ust>J<' ther~ j, 
euong lt sample- for PCH a.ud lipid dei~Jlll.llt:>tiou iwJIIl c·ll,ntgh left 0\·c·! 

i.to cuse re-e~rractiou IS u~cessaty). Arlrlitionally. Ut~ weigilt $UOukl h~ 
incre~sed for sawpl~s reqniri.u!! additioual :l•tfll~·~~'· 

I I. J..:1 ..> tiontf\g~ui7.c the salll~le ac,·orclill~ '''the pto~edur~s ;,, the SOP fL>r 
li.ISII(' Prepamtion. WET- TJSP. Trausfer to .1 new. labeled sa111ple 
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cout~in<'r with a Tetlon-lilled C<aJ.l. Store at -20" to -10· C ~ncl m the ctnrt;: 
wllil an~lysts. 

11.1.'1.1 	Weigllapprox.iwarely :;!! (lOy. if lipid~ an~ly~is ts te'luired) oftl.te 
ltomof(euized tiswe wto a cleau thiwble. 

11.1.-15 	 for eadt b~tcl1 of up to 20 ;;amples to be extr;-,cted itl the ,a.t.n~ ~bjl\. 

wei(1Jt three .5g nliqHots of coutaw.inaut (ree ti.,~ue or CN JJ oil into cbm 
thiwblt•>. Oue of these will serve t~ th~ Metl.Jud Dla.uk. ~111<.1 rl.J~ other I W<l 

will ~erv. a~ tht' L~borniOI)" Control s~mple!Dnplic~te l..aborarory 
Control SillUple iLC"SIDLC"S). 

To ensure tu<' wat .. rial us<'d for QC ,alllple~ i, f1~1? ofwrg~t rotnp~'nn~ls. 
homo~cllize al)(l extract rue lllaterial rollowmg th"' Slep,; in Section; 
I I. t. 1.1·11.1.4.3 a.nd 11.2.4. Analyze tbo? esrt ~cts <•u th~ HRGCHR1>1S 
1llaC I lines to verify no PC'B. are pre~ent. Once d~terrnined. the b lmt.k 
material c~H be used for QC" sru.uptes. Ifcont~willatiun i$ pr..sew. 
however. the eurire lot of umteri~l must be properly ciisp0wd of and 
<11.\0il.ler lot obtained. 

ll.'.! 	 l:x!l·acrion ::~od Cooceatrution 

NOr£: rL.. standaul snlnthm ~t>nccnD:11tj,."' disc11ssed below represeur tl.te <unoHnt 
acldecl to .~wpl<'~ wh~r~ til<' ue6ult fi11al vuhuue is to be IOOpt. . If the tina! vohu11e ,,f the 
extract i' to be 20pl.. (to ach1eve better d~t<a illlaliry objective;;). :Ill ;;piking ,ohlltOll 
couc .. uu·ation<. tuust be reduced h~· a factor r•t"live (5). 

l 1.::!.1 	 Exrracttoo of A(tLleOIIS Sa1uples · '\.rtueous samvte~ ore to be e~tmcted 11sin~ a 
Uk•ditied separilt<'ry fi.uwel proc~dur~. The main dil"f~re-nce is lltal the ,·essdt·. a 
gla~• .t~r with a Tc·llon-lined cap tLM is diSt>•":tble. TlLis great))' reduces,:;, .. ,. 
l'OU(t'lullna I iott. 

11.2. I. I Spike 1.0\llL ofthe Labeled standard ~pik.i.up. sohui,>n ot I 0-20ug •ml 
(Table :i 1intn e-ach sample and each QC ali<Jll<>t. Rl!corclthi' auditiuu ou 
th~ bene l.t sl.te~l. 

11.2.1.2 	Spike l.Owl of the Mmrix SHmdard >Piking solutiou at 5o~lllL (Tnblc 
3) into th~ l-C"S iDLCS aliquot~. Ree.ord this addition on lh<' bench shc.et. 
The" ' will serve as l.toth th~ preci, ion aHu a<·curacy fur th~· l!.:tt~L-

11.::!.1.3 	 Add JOOmL dicbloromethauc to the- spik"'d sawple iu tll<' ' , gal. 
<!:<tr~ctiou v"ssd. Veut the vapots llllcle,. a ftttll~ bood by <hakmg ft>r a 
few '~''onds thetl unsealing. the c~p. Re-peat thi> procc\> tmtil p1 e'"'"~ 
uo loug.~r build~ in tbe vesso.>l. Extracttl.tt:' SHUlple by shak.mg tbe jar 
wanually 0r on au auttu.uatic sbaker for 3 J.Uilllltes. Allow th~ hty~r> II.' 
~epatate for a mi.ni11nun of I 0 minutes and pipet tile diclilorowetli<tlle 
Iayel"(bottolll) into rut ap\)ropt iatel y labeled 2 5Ou!L j~r. If ill.lt'.llllll.>r~'n 
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l~ycr forms. e!Upl~Jy wech«uic«l techniqtto:'s (ullra«•:-uc hmh. 
ceu11i!it_(!;ll ion) 1 o Clii)Jplcte the pltase sep~r:J lion. 

1 I ' 1 . .-1 	 Extract the sa1.11ple witlt au ~ddilioual 50ml. ~liqth>l 0f dich1N0tlleth~o~. 
Following extraction. reru0ve a.oy e1\Ce:;;. water frol.Lt !he 
cltchlotoutetb•n~ pori ion by swirliug. the ~~mple c~tr~ct ~nct,·et\10Vi.ng 
the w~ter that collect, on top. 

i I.2. 1..5 	 C ouceu1J·;tk til~ ~xtrac1 using a rotlll)' evaporator (with ltearw~ oMit ;~r 

45-50°C) or wlrO!leu ~vaporntor to a vohune c>f approximate!~ I'ml.. A 
tolu~ue keeper may be :oct<lerl at the optjou nf tlte ana.l):~r. ("ouceurr.~l ;,.,, 
leclu<i(\Hes must be prectse and Ilie ~naly~tmu<t nol tc> 1~1 the "'lwnl 
level gel too INv '". el~e risk the los; of tbe lt~l.!ler CB couopuuuds 

1'.1.1.6 	Sample Voluwe D~ren.J.J..iuation. Followiu!l ~xtrnclion. nsutg t~p w~tc<. 
refill the ~ample .:onraoner to rue liue wark"d w S.-clivu J 1.1.2.~. 
l\ leasnre the vohune of rhi< w~rer ming. a calihrare<l g.mrlnm~d cylinctc1· 
~ud recotd ou th~ exrratliou u~utlt ~heel. 

11.2.2 Sv:J.Ild Extrnttiou ofSolid Sawple, · Solid sawpks ~rc to be exu·nct~d u~inc 
eith~r a soxh(et ex,racriou apparnrns or ~u J\ccder<lt"d Solv~lll J:xrt~clu< (."\!'-.·, ., 
Cilo.,.iu~ wilicb appawlu' Ia ""'is ~I th~ discretion ,,f th~ annly•t: however, rh-: 
J\SE shou111 only l.t<! u~ed for h'"' per,~eul ~olids sampl~s. 

1 l. ~.2 J 	 Spik~ I.Om!. a f 1h•• !.abc kct ,tandmd spi kmg. ~olul ion 111 J0-20n~ ml. 
(T:tl.tle 3lmt,> cadt sample and eaclt QC aliquot. !{,·,'l'td tlti> 3clthtiou ou 
tlw b.:no;il ·.h<!~t. 

1 1 ' ' ' 	 Spike 1.01111. of tho! l\1atn>: ;,tanc\J<rd ,piJ,;ing ~olntion ot ~ng_itlll. (T:.hle 
_;) into lh~ !.("S,J)LCS aliqnNs. Rec,n·d flus :.ddit"'n on the b,·ndt 'heel 
I lies~ will $etv~ as lt••th tile preeision aud ;•tCuta,·~· ior tbe l.tot.-1, 

1 1 . .2.:?.,.> Add I 0-20g, ".uhydrons ~odinnt sui rate to e~cl1 thimble contaiuin~ tile 
, ample and mix lborou)!.illy to eveulv dislrilJIIie rhe >vdiuttl sull~te. lt' 111~ 
lllixrnre os not tit>e- flowing, contiJJue- lo mix iu sodinn.t ,uJfatc unttl a 
free- flowrn!2- consistency can be outaiued. 

11.2.1A 	Tnousfe( tb.I.mble to soxhlet extractor fined with a 500rnL l>o1ling fla,k 
touraining 2'10utL Tolucu~ aud boiling cl~ips. Alteo1atively. Ihe micro­
>OXltlel ~ppan1n1s ntil.ir-es" ,u,~ll~rset up. thus requmn.!:! ->uly 12~ul.L 
Toluene and boil in~ chips to be added roM 2~0ntL boilnl)l t1ask 

I J .2.2.~ 	 Place the ~o;o;hlel apparan1s onto a boilin_[!.maullt·l,·ouc\en>e< 
cowbinalloli and refhtx ovenugbt (16-24 lt0ur~). ~01Vl'lltlllmt ~ytl~ ~ 
times per honr 1niniuuun (conrrolkr '~' al " 6 .. or "60°, o."'J. 
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11 . 2 . ~. 6 ( vvl the extr~ctiou ~ppnr:1t11S. C'onceulrnlt' I be extr~cl usiui! u •or~•Y 
e v~pOr<I(Or (wirh bcatiug. balb at 45-50"('). niu:ogeu evnporaror. or by nir 
dry iui! \llld~r Iile hWJt- lmod lo ~ voiLuuc ofapproximalely J 5mL. No 
keep~r ,oJvent is 10 be added. l oucenlration tedmiqnt-s um~l be p1 cci~e 
aud ihe aualvst sbonkl be sure not to let tbe solvel\t level gel too lo" , ,,. 
e lse risl\ rbe lo» of the lig.htcr Cl-3 compouuch. 

II.2..1 ASE Extraction of Solid Samplt·~ - S0l id sawple> are tn b~ ex lJ ~cretl us in)( e i I ht-r 
a sox.l.llel extnt~t iou npp:trants or an Accelerated Suivent l:xtracr,,r (,\SEI . 
Cboosiug wh.idJ apparatus to u~e is atrhe discreliou o i' lile ~unly•l : b""~ver. the 
ASE should only b.- used for low percent solids salllples. 

CAS;Houston uses a Dionex ASE200 Extractor. Orller EPt\ approved extractcor' 
may be used instead. 

11.2.3 . 1 Label s tainle!8 steel ASE cells accorcliu~ly. Add~ fi 11 to e:tdl cell and 
cover witb. a small amount of sodium su lfate. 

11.2.3.2 Ratller t ll~u addiug ':uuple!spikiug sohttionto •~ cleanll.litnble. m< l ~:od 

add saUipl~ to a clean beaker to record wci.2l11. Add J0-20!! sodituu 
Sllllill~ . spike l.OwL of the Labeled standard spikiu[!. ~Lllntion at J 0­
20ng/mL (Table 3). aud lllix thoroughly lo eve1tly diotnbut.- rile sodi11u1 
suliiue. Record the Slillldard addition on1ht- bencll :;il.:er.lfllle WJXtnre 
is uor 6:ee-t1,,wiug. contioue to uux in sodiutu snlfntc nnltl a free· 
flowing con,is t~ncy .:an be obi~!IJed Transfer ~ample It' :\SI· .:ell. i •'! ' 

wi th socliWJl sulfate. 

I I :?..3 .3 	 Label 60ml. .:oUeclovu vials nnd pv"uon botll the cc:ll <lltd 60ruL 
collecriou vial iu co•wsponding lo~nttou~ <'ll the rray,. DOLJblc c.hc.:k I• • 

eusnre all cell positious ruMell their respective vial Jl' ' ' itions. 

11 .1.3 ~ Check Toluene reservoir aud ftU if low. C'll~ck 1\itrn,Qcn level. If l(lw. 
replace tauk Use s~f.:-ty precautions when handlin!l- rhe P<h tanks. 

li.2..1.S To stan the ASE: Press " Menu." "Load Method." "Nulltb.-r i." and 
·'Sian" on tile screeu. All method' and schedules arc p•<--pt'< •Q,rannnc·d 
based ou Djonex reconunendations lor the •olvents used. nnd Call b~ 
fonud in tile appropriate. Ulainteuauce logbntJk. 

11.2.3.6 Coot·entrate tile ex trncr using n rotary evavoraror (wi th llearing bath at 
,15-50°(') or nilrogeu evaporator to a voluUle ofapprox imateh 1 :'in.tl. 
No ke~per solveut is to be added . ( 'oncentratil'll teclw iques Ull''' h.: 
vrecise llltd the ana lyst should b~ sure uotto lei tbe so lvcut levd g<'l too 
low or else 1isk tile los; o f the lig.hter PCB tuliiJJOlluds. 

I I.~A Sox.l.llet Extraction of Tissue Samples - Tissue >awp l~, are to be exlracled 1.1!.1119. a 
soxWel extraclion apparan1s. 
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I !.2.4.1 	Spike l .Om.J of tbe L~beled staudard spikiu~ s0lutiou at I0-20n~·llll 

(Table 3) into each sa111ple and e~cb QC aliquot. R~cord tbi' addttt(lll on 
tbe bencb $Ueet. If lipid determination i.s to be perfe>rn:~d on n snmpl..,. 
spike 2.0mL of tl.te Labeled staudard spikiu.e ~olution. iuste;td. 

11 .2.4.2 Spike l.Ouu uf the Mattix standard Sflikill[! ~olution at :'ng ruT.. (Table 
3) into the LCSlDLCS aliquols. Record till~ <Jdditie>u ,,n the bt>uch ,beet 

Thew will ser\'c a;. both the preci~ion >~od (tccuracy for tiJe b~tch. 

I ! .2.-1 .3 	 Add ~0-30g ~u!Jydron~ sodium sullate to each thi.lllble coutaiuing the 
$Rmple and mix thoroug.hly to eveuly distribme tbe sodium 'ltlfatCL If the 
01 ixture is uot rre~·tlowiug . couii.true to uu~ i11 sodium >u li;ue untt l '' 
free-tlowing consi~tency C3tl be obtaiued. 

11.2.4.·1 	 Transfer thimble to sox.Wet extractor fitted wi tll a 500mL boiling tb<k 
cont~ini.n~ boil ing chips aud 300w.L o f n I : l wixrmc of 
IJex>tnt>/dichloromethane. Altematively. the micro·soxl.tlet npparntns 
ntili·zes 3 swaller set op. thu~ requi.ti ug only 150w.L <>f the I: I ur ixmrc to 
he acidcd I<> a ~:'Onr L b0iliug. flask. 

11 .2.·1.S 	 Plac~ tbe ~oxlllet apparatn' outo a boi liu11 mantle -c·' l.ldeoser 
combination ~ncl reflux o,·~might (I C>-~4 hours\. Solvent urust t')•de ~ 
tittles per hotu· miuiutum (controller ~cl nt " rt" ' or "40'' ·>·). 

11.~.·1.6 Cooltbe extraction app<~.rahh. If lipid detenui>wti<'ll >·. to b~ performed. 
follow tlte\c· ~teps, el.;e. lllO\\: on to Section 11 .2.4.7. \\'eigh ""c 2~0tttl 

j~l" ruu.J r.:Cc'rd ou tbe beucb ~l1eet. Split the .!XI1act i.ruo twp ~~Oull.. jru' 
(with the ~xtr;tcl for l.ipid• iietenlli.natiou added to the pre-w~igberl i:11l. 

Be sur~ to split the extrac''' .!ven.ly so ilb to .!O,o.u·e one lt3lf of the tin:ol 
ext mer is in eaclt container. 01y tl.te ex tn•ct in the pJe -weJgb~d _pr tv 
complete dryness and record t.l.t~ wei12Llt on the bench ~hcd. Calculate 
the perceut lipids nsiug. tlle fol lowi.ug. e<lttation: 

u: 
" •o/;pir/ -	 -' Y I00 

H', 

Wbcrc: "r = weight <>fresidue. i.ng. weasured as tl1e dif ference in rhe 
jar prior to addin~ tbe siU.I.lple aud lollowinp collc~lltwric•ll. 
,.., = weig.J.tt of tisstte. iu g. 

Tlle nu-weiglled jar ~nd extr~ct is !o be used for tar(l~T compound 
dctenuinatiou and is to be conceutrared following rh..- pro~~dnr~ iu 
se,·tion 11.".-1.7 below. 
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I 1.'1 .-'1.7 Concetmate tlte extr~ct using_~ rot~u-y evaporMt>J [will! llcnlin~ ba~h :tt 
45-50°(') or nitrog.en evaporator to a voltuue of ~PIHnxiut~tdy 15m!.. A 
tolueue keeper W<ty be ~deled at the option ort.he analy,.t. r,;uceoJlr<ttinu 
leCilliiques nutst be precis•· 3nd tll~ arwlyst should bt' ' ".re not to lei tho.' 
solvent level g:et too low or else ris~ rite lo' -' of the lighter PCB 
COIUJlOUflds. 

IJ.J 	 Extract Clean t ip- for some aqueous sample:. and all tissue :md ,ol id saJllpk·'· buck 
extntctiou witb 'lrlfuric acid is nece%a.ty to rewove the pre>o.mce of rnterfen.'Jh:~-.. The 
presence ofcolor iu an aq1teou~ s~mple detenui ues ifback cxtmctiou is neccs,ary. If it is 
not, proceed directly to the silica g:el clean up procedure in Section 11.3A. Oplloual dean 
up pn·ocedttres described iu Sections I 1.3.2·1 l.J .3 rwty be employed. Sp1ke all sampk·'· 
inc luding QC sawples. with I0011L of the labeled deau up staudard sp1kiHg solution ~ t 
I OugituL (Tobie 3) pnor to perfonuiug any exn·act clean up pr<>ccdure' . 

I 1..~ . 1 	 Sulfuric Acid Clean Up 

11 .3.LJ After couceutrMiou. solveut e:xchaug.e the extract by odd iug. 60ml. 
bexane to the sample jar. Pat1ition ti Jc exlra<·t agaiu,t IOmL ' ulluric 
ac id . Sbake for 30 ~ecouds Juini.Jmuu with periodic venting into" lw L>d. 
ReULove and discard tb.e acid (bottom) layer. 

I I . 3 . 1.~ Repeat the acid wasbwgs llllt1.1 uo color i~ visible iJII'Ile hex an~ J:t,.,,.._ up 
to ~ utaximntu of fotu· washinl!s. 

IL 3. l.3 	PaJ1ilioo the <?:.:n-act ftg:tinsr I OuJL sodinlll chloride w lntion .mel ,ft:lkc IJ\ 

the >:tme way as wttll the acid. Re1uove aud <h,carrl th<> Hqueou­
(bot!OUI) layer. 

11 .3 1.4 	 Proc~o::d witll the siloc~ gel cleanup procedme. 

11.3.~ 	Optional Sod111W Hvdro:s,ide Clean Up 

II ..'I.~ . I 	 Prior to perfolllli.og \Lte si licn g.el clean up step. an option~ I ba'~ de8JI LIP 
umy be perfonned to rewove additiona l interfere.ucesl>ased on the 
eff.:<:t\veues~ of the sulfiUic acid clean up or kllowu sao1ple Htalrix 
intertereoce>. 

11..\.c.::> 	 Perfonn auotiJer solvent exchaug.e ' t.op by nddiu11 60ml. IL~xane to the 
l OnJL o.f so lvenr. PArtition U1e exu·~ct agaiust JOmL of a sodium 
hydroxirle solmiou. $bake for 30 ~~couds miujnllun wit II p~11odic 
venting i.uto <t hood. Remove and cli,~trd tuo.· l>ase l l>OIIOlU) l~yer. 

113.2.2 Repeat the bAse washings uut iluo.' color is vis ible in tbe hexane layer. '' ~' 
to a nmxinnuu of fouJ· washiug.s. 
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I 1.3.2.,"\ 	 p~, titiou tbe extract against l Oml sodiuw dtloride >olutiou aud slmk~ in 
the same way~· wi tb the base. Rewove and drs~;u-cl rlu" aC]ueou~ 
(botrow) layer. 

11.3.2. 1 Proceed with the silica g.d cl<.>ao up P• ••cedu.re . 

I I.:U OpttOual Florisil Clean Up 

I I .3.3 I 	Prior to perfomuug.the si lica gel cleao up step. :IJI option:.• l'lori, il ckan 
up may be ~rfotmed to eliuUuate polar amlnL'U·polar interference'' 
based on the effectiveuess of tbe sulfmic ~cid cleau up or I::J.1owu sau1p!e 
matrix iuterfereuces. 

I J .:l. o .~ 	 Perform another solveur excbang.e ,tep by ~dding 60tnL hex~ne to t it~ 
lOwL of solvent. Add approxiu1ately 0.5g activated Florisd to the 
extract. 

11.3.3.3 Vortex the sample for 3 nliuute~. Let sit ovemi~ bt . 

11 .:> .. >.4 	Proceed with the silica gel cl~an up procedure. 

11 .3. 1 Silica Gd Clean lip 

11.3.4.1 P~ck !he tal)erec\ glass cohullll a> fo llow~: Ius~tr a gla" won) plug. tnro 
tbe bo!10111 of the coltulUJ. Place 2£1. activated uentral silic~ g~l inrn th<! 
column. Add 6g activated wditwtltydroxitle wfus<c>d silica 1!el. 9.~ 
achva t~d ~ti.Lfuric acid mfused silica g~l. a•1d 3g ~uhydroth <ndnnn 
~u lfate. Tap tbe colul.llll gently afte-r eacb <tddition to set1lc rite ,J!ic;; gd. 
Elute witu 30ml. uex:llle. C'lteck tl1e coluum for cuawtelini! If 
cb~lllleliug i:. obs<ltved. discard the column. Do not t~)) il wetted c·•huun. 

11.3.'1.2 	Place tile silica p.e l cohutul iu tbe clatup 011 the cJ~an np appar~nt< Plac~ 

a cle3n. appropriat~ ly labeled 250l.llL _ja r wtrlem~atlt the cohmllt In •:•tch 
rite elua te. Tite co ltumt is uow rt>ady ro loatltue ~aw~l<' extr;~ct. 

11.3.4.3 Trausfer the IOutL exn·acr to !l.te si l i~a <:<e l co! Wl.llt ;uttl allnw lu<' ~olveul 
to ehll¢ until the e~rrltcf level is ar tu~ rop ofdte ,;.odnllll , ,tlfate. 

I I .3.-1 .4 	Rinse rue 250nll. j ;u· cout~ i ning rite <:'xlJ.·!•c t with 30wL b~:-:'"'~ onrl load 
the riJJ, are outo tlte si lica gel cohu\llt. Allow the hexa nt:' to ehn ,· unti ltlte 
solwut level is attbe top oft lte socii nut sulfate. 

11 .3.-1 .5 	Slowly add 30utL uexane to the silic:~ _!!el co lunw. allowing th~ hexauC' 
10 pass throug.l.t the colnmn using a gravi ty fet:'d . Adt: ~cldihc•na l .~Cull 
pot1ions to eaclt column, as ~pace petwits. The total voluJlle ofltex:IIJC 
~lna nt ~honld be maximized to obtain tlte PCBs most efficientl y. yet not 
overtlow the 250mL jar 
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1 1 .~5 fin~ I Ex1r~c1 Couceulr"tion 

ll.J.:\.1 	Cout·l?ntrat~ the exn·~ct nsin~ ~ r(ll~ty evaporai"N twillt he.. tiug balh at 
45-.50"C) 01 tullO!!eu ~v~pora1o1 to~ volume of ~pproximat~ly 15tnl.. 
Traosfer th~ <!Xtract to a clE-an. appr<lprialely labeled 'c inliHaliou vi~J. 
(oncenlral<? ·the exh·oct i\urher to~ voluole of "PPfO~iUlJtely 15utl 

11.~.~.::! 	 Tmn~t~r the ~xtr;•ct <)IJ<Wiilolivel) li:<'lll tl.te '~ullillalion vial,,, llle aulo 
•amplt>r vi~I while slowly ~'"~J>Otatiul( the exh:act nliliziug the JJilh·~cn 
ev~potalor. Once tlJ~ enlire exlr~ct hit~ beeu 1ransle1Tecl It> tl1c auk 
sampler vial. concenn~le the exll"CI h> approxiUlalely JOOpL (or 201'1 if 
requeslecl). 

11.3..5 . .1 The s~nJJ)JC e:or~cl is ready t0 be ~pike<! with 2111 ,,fllte iuterual 
inil?ction standard al :'iOOUng·mL (Table .1). 

1.2. PROC'ED{'RE FOR HRGC/HR..\-IS ANALYSIS A:'<D CALIBIUTJO~ 

12.1 CbroruatographicJ\lass Spectrom~trir Condition~ :~ncl D11t:1 Arqui~ition l:'ar,omtters 

12.1.1 Gas Clu·owatograpb 

Coh>llw coatiu~: SPB·Oclyl 
hi.JJ.1 llllckHess: 0.15]11.\1 
Cohum1 dimension: 30m x 0.25mul (l.D.} 
lJJjec1or re!llpewtlu·e: 11o•c 
Split!~>~ ';~lw ti.u1e: J uliu 
Inlemce lempcranu·e: ~9~·- C 
Telllperaftlre progr~m: 

INITl.<\L fNtTlAl HOLD TE.Ml:'ER.ATURE FI?\AL TEiVJ:P Fr:~AL HOLD TI!\-fE.
STAGE 

TEMP •c TIME, MD\ RAl'-'IP. •c/lviiN •c MIN 

'.7" ~.) 1~ 150 0 
2 	 ....~ .) - 0~90 

Th~ GC ~onditions may be optimized ft-f coulpOulld separ~lion a.ud sc_u>itivilv 
Ouce oplituized. ili<' $aw"' GC coadition' must be n.s~d fnr the ?.nalysis ofall 
~talld~cds. blanks, IPR. and OPR standards. a.nd q mples. 

12. l .2 M~ss Spectrom~•er 

I 2.1.2 .I 	Tbe mass specn·omcrer IllUSI be llperatetl in a selecwd wo •t~<>Ui!Nine. 
(SJM} mode wiih a h1tal cydl? 1i111e (iucludillg tb~ ,·o lrage rescl tim~) of 
on!:' second or less. It is 1wportaut to ulaiut~iu the same >el of i()ll~ lor 
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hoth c~libration rutd SaJu~le extr~ct ~mlyses. ;\JI ions Ill Table 7 tuu,t l.>e 
wouitored. 

12.I.2. 2 Tb<:> t"l'COllllllcnded lltass spectrollleler tw1i11{! concli lion~ ~re h~.~t'd 011 the· 
.~rOllJJS ofUlllUilored ions. By llSJJJ,!). ~ PFK wolecular J~ak. ltme t lt~ 

i.osnlluteutlo meet rue minimum required resol1•ing powex of 10.000 
(10"'• v~IJey) at J.ll/Z 330.9792 (PFI:-:) 01 auy other r~fercnc~ sig11~1 
betwt~en 300 ao.d 350. By n~ing. peak t.uatcill.llg couditwns and riJ,• l'rK 
refer~u"" ~eaJ... verilY ilia\ lhc deviation between eacl.t l))O!l.JIOred e:-;<tcl 
m/7. and the tlll~<)retic~J w!z wu~r be loes~ tb~u 5pplU. btch lock lllas 
ll.llL~t be moui1or~d ami wustuot va~y by more thau '1:20°'o thmng.bour 1ts 
respective retettti(ln rime wiuclow. VruiMious llf Ullln! lh<m ~O•o iudiea te 
ll..te ptesence 0f co-dnling interference> tlt~t rai,,· tl1<· ,ourc~ p1e~wre 

and may si~uiiic1mlly reduce the sensttivity of the ma~;. ~peclromel~r. 

12 .I . 2. 3 Olnaiu .1 '"lee t.ecl iou c Utlent ~rolil" { :::.KPi <11 tlte 1wo exact 11~17. ·; 
specift~cl m Tab!~ 7 owd ;11 10.000 resolving power at enclt J.OC for the 
uative congener' and COilg~uer JtWlll'' "11d for th~ labeled cou f!..:u.:r'. 
B~c~n"~ 0f lue ~XIeusive u.t.~'' range c,l\·cred in eadt function. 11 m~y 

nor lle l'•l''illle tu mai:uraw I0.000 resoltnion tbrongltonl lht!' mass range 
dnnng 1he f11nction. Tller.,fore. resoJnti,>n HillS! be ::;8.000 tluou2hout 111~ 
ma.>, r:mge a.111l suusr be . I0.000 Ill Ibe centes <>f tbe 11.1~:,.!:, r~ ug~ J<>~ e;~ch 

fuUC'Ih'U 

12.1.3 	 fon Abundam·e Ratios. Mini111um Levels. and Sianal-to-Noisc Ratios- Jnj~,·r a 
l!'L :,Jiquot ofr:ll~ C$-1 calibnttiou ~olutiou rTahle 5) usiug lh~ GC condillono in 
Sc~tion 12.1.1. 

12.1.3.1 	 MeAsnce tl..te SJCP <1rea~ for e~cl..t cougener or CO.llf!en~r Jrrl'llJl. :uu l 
compnte the ic111 ahund~l.tce r~tio~ as the "xacr mh( ' specitletl in T>1tlle 7. 
Com~are the cotHpnted r~tio lo the theoretical ratio F-:iwu iu Tablt- 8 

12.1.3.2 	All PCBs and h1beled compotul!ls in 11te CS-1 <landard om<t b<' within 
tll~ QC liulll> iu Tabl~ 8 for rl..tei.r respeclive ion abw rdau<:e rati(l'. 
otllerwis~ . tlte ma<s specn·mneter mnsr bt- ad_ntsled and this I~SIIt'jJ{!tl\~d 
twliltut' utiz rat ill• fall wirhiu tlie lumts s~eL·iti~d. If tile :sdit~>tw~ut 
aller:; the resohttion;, d. tl..te ma>:; sp~ctromeler. re,olntiiJll onht be 
verified (Section l2J .2.2) prior 1.<1 repeat of the tt!'st. 

12.J ..'U Verify thac the HRGC IH.RJV!S iusflUlll~UI Wt-els the t>«tiwate-d uJ.iJutmun 
leveb ~EtvlLs) i.u Table 2]. The peaks rep(es~nting. 1.lte PCB; and lo1bclt-d 
compounds in the CS-1 ca libr~tion ~landard utu~l have ~~~mal·lo·uoi~o~­
(S!N) r~tios c·IO: otlletwi>e. tile m;tso opectrotuecer HJIISI he adjusted .1r:d 
\Ius lest repeated nntolthe minilliWll levels in Table 2 an: ru~1. 
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!'JOTE: The sewndary ion of DiCS i~ inh~lfer~d by PH~ nod reqoir~'" 
resoluriNt of2~.000 to resolw 'llfficiently. Sil\ for th~'c' c·,-,mpnHllo.f, m 
the CS- 1 m~y fall below 10: J. 

NOTE: Ct\SiHouston ll$es '.letbo<l Repot·tia!( Limit ('vi.RL} "'''"·"! c•f 
t:ML wheu relereuciDg tbe ulln.ia.tllwleveh 111 T~ble ::?. 

12.2 	 Tniti~l Calibration by Isotope Dilution. Initial calihmhou is r<:<J<Iired uefore ~uv 
saw~i,•. can be analy7.ed lor PCR c.on?-cn~r~. lniti~l c:,lihraliOll i.~ :1lso req11irc•i if ~n\· 
,-.-,ntine c~JibrMiou do~s uot llleerthe required ~-:cepr:•lll't> l'titeria. hotopt> dilntic•n i• "'"J 
lor calibration of the fc>xic,.l_t)C PC'Bs. Tbe refcreuce COl.lJJ)CilJOd for e~cltuative 
COI.LIJ)Ouud is it~ laueled aualo,!?-. ~s Ji,terl in Table 2. A liw point calibrMit>n 
euc<n.upassi.u!l tll~ coucentr~liou range is prepm-~d for eaciJ mHive cou~t·uer. 

12.2 .I For tbl:' Tox.icFILOC' PCRs dct·t·nninerl by is,, tope- dilution. the r~lati•.'c J,''P· ·the' 
1~1crors \'ersus concelllf~tion in the c~libr~tion sohnious J• cotupHiect <wer the 
c.alibration range according to the procedures rlescribcd helow. 

t~.2.2 	 Tile .-~~Jlc'use ofe~rb Toxics!LOC PC13s rel~tiv~ to its 1abded ~ualc·~ ,, 
detenuinerln~tng tlte a.c·ea re~ponses ,,fbotlt the primar~' <lltd sec.>udar~· c·x;,~t 
w:'z's specified iu T~tble 7. for each c~lihration '''tndanl. ;" tollow~: 

Where: 

.A; ~ncl ,!,;~ <tun of the intc~g.rated iou abtUlchutces of tho: qn~utit:.ll<'ll wns '"'' 

tmlabeled PC'B~. 
A:, aud A ~ - Slllll of the imegrated iott abtwdmll'~> of thE' <)ll!l.ut11~1 i<>U ion~ for1

the !~beled staadarcl PC1:3s. 
Q., = qu~ntity Cit' •he l~beled stand~r<l injected (p,!!l. 

Q,. = qn:lntity of the unlabeled PCR analyte- iuie-cted !).l.!:!J. 

The RJ · values are- cl.ime-nsionl~s~ guautitie-s: tl!c 11u.its u,.:,t to exprc<s Q, and (},, 

lllllSt h~ tlle sallle. 

12.~.3 T(I ,nbbr~1e the ~na ty•ic:' I 'ystem by i>Ok')>e' dtlutiou. i.11j oct calibr~t11111 st~nda•ds 
CS- 1 tlu·c>n,!?-h CS·~- Use-~ ,-oluwe ideu1ic~l to the volmuc chc,c·u in :>e-<:tic•u 
12.1.3 aud the couditiou~ io Section I~- t. t. Co111pute- and >lore tbe rel:llive 
response fac•<•rs fot each Native foxicsiLOC PCB at e~cb co.oceutranon. 
Compnte the awr;tge ; oHe-au) RRF. ~s follo"'s: 
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; 

L~I\J • 
RF. =L'":::'--­

5 

Where: 

11 ~ Tbe uuJabded PCB congeuer. 

j =Tile i.ujectiouuwnber (or calibration solut ion uumber:j : I to 5) 


I~.~A Linearirv - Calculate the RSD of til~ .'i RRF;,. lf rbe RRF 1~) 1' ruJ YN;~ t ive 

Toxics/LOC PCB ts constant (less than 20% R:>D), the ltverage RRF 1nay be u~~d 
for rbat coug.euer: otherwise. the complete calibmt.iou curve for Ibat congener 
must be used over tile ca ljbra tiou r~ug.e. 

12.3 	 In itial C:tlibration by ln!HtJ,ll Staorlarrl - Intemal standard calibrniion is applied t(> 
deremunation of the nMive PCBs for wwcl.t ~ l~be led cowpound is uo t ava ilable. to 
detenuiuation of the Labeled Toxics/LOC/window-defiuiug. congeners. <!Ud labeled -: lean 
up ~ongencr~ for perfonuance test~ and intr~r -laborarory .•tlttisti~'· and to det~nni.nation of 
tb" Labeled injection internal s tandards. Tile reference coulpOWld lor e<Jclr compound i> 
lt~ied in Table~. For the native cong.euers totber than the uative Toxic~,'LOC PCBs). 
ca libration is perfonued af a single poiut using tile Di lnt~d colllbined 209 ~ong.ener 

solut iou. For tile l~ beled COlllpounds. calibr~tion is performed nsiu~ data 6om th~ liv~ 
point~ 111 tlte calibra tioo tor tlle Nnnve ToxicstLOC PCBs (Seclionl1.2!. 

12.3 .1 Rewouse !'actor~ - Intem~l struJdard calibrattonrequire, the derenni.na1lon of 
response factors ( R.F) defined by the following. equat ion: 

t A! t A;)" Q,RF, · 

U!. + A~j xQ" 


\Vhere: 


.J.', ~nd ..1; = $1l1H of rhe inr~grared ion abuudaut'6 of the quautita tion tClll' Tt'l' 


tmlabeled PCBs . 

.J~ ~nd ,J(. = ~um oftlre mtegrated iou abtmdallc~s of th~ quamita tio ll ions fur 

the labeled ~randani PCBs. 

A,', mrd .·l,: · ~mu of the inte~rrared iou abtu1dauces of the quwtita tinn ious the 

iuterual LnJection $tandards. 

Q,, qurultity of the labeled SI<Wdar<i injected C.vg). 
Q. = quantity of the intenwl injecrio tl sw.odard injected (pg). 

Q.. = qumltity of the unlabeled .PCI3 ana ly1e il.ljec ted tP.Ql 

Tile RF., ~ud Rl':. values ~re dim~nsioulcs~ quantities: the mtits t•sed to expres;, 

Q,, . Q., ;uld Q,, lll\\St be the same. 
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12.3.2 To si.ugle-coucentration calibrale the ~y:,tew for n:l{ive PCFlo <.>ther I IJ~n lh~ 
Nativ~ Toxics/LOC PCBs by intemal standHd. iujec1 the Dilut~d combin~d 2M 
cougeuer solution. l."se a vol\lwe JdeutJC<tlto the volttu)e dto.s~n til L?. l..> ruJd 1l1e 
conditious iu Section 12.1.1. 

12.3.3 Cou1pule and s1ore 1be relative respon~e factor (RF) for aU uMive PCBs excepr 
tbe Native ToxicsfLOC PC:Bs. l h e til~ ~ver~ge (lneaul respome oflhe Jabdcd 
compuuuds nl each lew! ofchlorination (1 .0(.") <IS tit~ qun.otitotion referew.:.::. tP ,, 
waxiw1w1 of<11nbeled coug:eners. as shown in I able :?. for the cowbi.uattOn• ,,f 
isomeric congener~ thM co-elute. t·ouJpule a combined RF for the co-elntctl )!I'Ottp. 

For example. for con(l.ener 122, the areas at tbe exact 1.11/7.'~ for 104L. 11 -IL. 118L. 
and 123L m-e suuwted and the tot~! are:• is divided by 4 ( b~""'e there ~re 4 
congeuers Ill tbe quantitation rcfe.-ence I. 

NOTE: All labeled congeners at each LOC are usetl as refereuce to reduce t-he 
effect of an interference ifa single congener i~ u<,•d ns reference . Otllet 
quautilation refereuces aud procedun·~ way be used provided lh!ll the r~'nh' 
produced are as accurate as resu lts produced by the (JIIautitat ion rcfert>u.:e' <~nd 
procedures described above. 

12.~.J Cowpute <Wd store the rela tive re~pou,<>. faclor (RF) fo1 tue lauded COJJJpouJJd$. 
e:-:cep1 138L. For tile Labded Toxks/LOCiwindow-definin).! CPIII!)lllllld' ;~nd the 
labeled clean up standards. nse the u.;are>t elured l~l.>eled iuj.:c1iou internal 
slauru•rd as the qnantilation re.ferenc.-. ~~ given in Table~- Tbe Labeled i11jechon 
iJJtemal srn.odards are reference-d 10 PCB 138[. . .,, ,!Jown io Table:!. 

I:!.~. ~ 	 lftbe reqn~,ted <Waly~is .:owpri'e' onJ,· tlto.e PCB, contained inllte Nat ive 
Toxics.LOC mix. a five poi11t calibrahonmn~t be follow~d. Rc••p"n~e 1:1ch•rs 
shall be calculated based on the live points for ilJe Native Toxic, ILOC. Labded 
Tc•xic~'LOC. Labeled clea~Jup. and Labeled injection intemal ' 1<1ndards. If the 
requested aualy~1s comprises PCBs other tha11 those c·outaiued 111 the NM•ve 
Toxics:LOC' mix. ~ five poiot calil.>t atiou wust oe r~>llowed for 1he Nati' ~ 
Toxic> LOC con1ponuds while a one poiur calibratiou must b~ followed for 1be 
addi tiona I COtUpOlUJdS. 

12..1.6 Secoodarv Sotu-ce Verification - lnunediately followtng the anal) ~IS o f 1be 
calibratiou solutions. analyze anmber standard at the widpt•i.ut of the calilllat i'"l. 
Tl.Us $laudnrd uJllsl be obtal.ued frow a second~•Y vendor, or be from a lot 
indepeudeut of tue lot used for the calibration so lutions. Cnk uhlle tue ~'<-'' 1'')11'" 
f~c tors ofall compotmds and v~ri.fy ~gaiusl the imlonl c~lib• alion resul t;;. 

12.·1 	 C a lil>ra tioo Veri fie atioo - .~I the beginning of each l ~ -uo11r suift dn111l).! wb icll <Ill<I Iy,es 
<11'<' perfom1ed. GC/MS $ysrem perfonua nce ~Jld calibr:1ll.on ate venficd t(x all native 
PCils ami lnbe led C•JUlpounds. for ihese tests. aualysi, of the CS-3 calibration 
vcrillcatiou (V£R) ,tandard ( l a ble~) and the diluted cnmbiu"d :!O'l congener solution 
(1 :~ ble 3) lliiiSt be used ro wrify all pertonuauce cri1e1ia. Adjusllll'-'llt antl·or recalilu'alion 
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wust be perforlllecl until ~ll p.:.rfonu~ncc criteria arc mel. Only ~.fter >11l perk)l'U.t>tnc~ 

cri lena are met wny ~nmp\es. blanks. IPRs. and OPR' (LCSs) be analyLed. 

12.4.1 MS Resolution - Static resolving power ch.,cks tm1st be pcrfonncrl at the 
begiuninli! aud eud ofeach sllift. Ifana ly,es an· pe1!(>1 wed on sltccc~!-ivc ' hi fi<. 
ouly til~ begiwliug of~bi ft check i> required. if the operatiu~ t:riteua cnmhll he 
wet, t.lle problem must be con·ect be t(m• ana ly5~s ca11 procec:rl. If any of the 
sample, ill tlle prev1ons n tu way be affected by poor resol\ltion. those ~:I JHples 
Ulll>f be• 1 eatla.lyzed. 

12.4.2 loject the VER ( CS-3 1 >.t·aud~rrl nsing. the csrablishcrl opcmtini} conrlition~. 

1~ .4 . 3 	 Tbe JJ)/z almnda.uce ratios for all PCBs wust b" WJUJ JJll.be limits u1 Table> X 
otherwise. the wn, , ,pectrOJJJeter must be adjn, ted until them z;~buudanc;, 1ati'" 
fall witlliu tlle limits specified when the VER i' repeated. 

12.-IA 	 Tile GC pe;~.k representing each uati1·c PCB and labeled compound in th" V[ R 
~tandard must b~ preseut wi tll 11 S/N ••f :1 0: otberw1se. the llln>s 'pecn:outel~r 

wust be <td.i usted and th;, VER repe>1teJ. 

12..1 .5 Compute the concenn·.ttion oftl1e r_,xi~>.LOI PCBs by Jsotopc dlintion. Tilt)·.~ 

coJlcentrMions aJe computed ba , ed '' JJ the init ial calibration data. 

I ~.4.1, 	 For ~ach ~.. mpoHud. ~ompare the Cl>ncemratiou with th~ calibration vc1 if~<ali<•ll 

luuit iu Table 6. If al l cowpow1ds meet the actcptanc<' crit'='J'u1. ca1ihr<111"n I"' ' 
l>ce11 v~n(ied aud a.u~IY'" ofsta nda rds <Hid s<1mpte e~.tr~cts Ill«)' proceed If. 
how,•v~r. auy ..:owponnd fails its r~spective limit. the weasnr<'UI<:'lll sy~tell\ 1> uot 
pertorw.inf! properly. Iuthi;, eveut, prep.1re ~ ti·e•h c.~lihn1tion ,tnnrlJrd 01 cc•n.:..:t 
the problem (JUd repc•;lf tb~ reoolutiou ~ud \ ' ER tests . or rec·alibmtc. If 
rel'alil>r~ti.:m is neces>ary. reca libration for the 209 cou~euers must aht• l>" 
per fon.ued. 

I2.·1 7 	Retention Ti.wes 

12.4.7.1 ;\bsolute. Tile ~bsolute retention tiwes of the L11b<'Jed 
To~cs.'lOCiw indow defining standard cougeners iu 1b" VER lll\l~t be 
witltin =15 second~ of lh<:' respective retenriou ti.wes iu the init ial 
ca libratio.n. 

12.4.i .~ Relative. The reiMive retention times of the uative PCB' and labeled 
compotu1ds in tbe VE.R rnnst be within their respec1ive RRT lllllils iu 
Table 2. 

12..1. 7.3 	 lf the absolute or relative rc-teut iou tun~ o f any compounrl is not within 
lhe li w.its specified. !be 0<." is not perfomung prop~rly. In this "wnt. 
adj ust !be GC aod repeat ll1e VER or reca librale. or replace the GC 
colnm.n aod eitiJer verify ca librM iou or reca lil>r~ J e . 
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12.<1 .& 	 GC Resolution ancll\{iuimmu Aualvsis Time 

I:? .4.S.I 	As a final step in the calibration veJitica1 iou. iu.ie~t tbe di luted combmed 
209 coug.~ner solmion. 

I2.4.S.2 	 The resolmion and minimum nu~lysis time ; peeihc11ion' m Sectwu 
7.2."2. must be wet for 111< SPB-Octyl colmnu. If the,,· ; p,•cillcntion>~r~ 

uot mel. the G< analy~rs ~.mditions UIHSI be· ndjust~d until the 
sp.?ci flcntiow. nr e uret. ur t"lle coltwu1rnust be 1~pl~c.:d ;md th~ 
cnlibration writkAtion test repeated. or tlh' .•v, telll UHISt be recahur~ted 

I 2.4.33 	After the r~solutiou and miuitlllilll aualy; i> time l>pecilic~tion> nJ,• met. 
updntt- th,• retentilllt riute. relative retentinntimes. ;tnd response r~ct ur-... 

for nil congem?r' e.~cep1 li.)r tlte re>pou'e factors for the totnp<>IU td~ th;1t 
are ntuhi-poinl calibrated. For these coutpotutcb. rlrc uudri -potur 
c«libmrion clitia must be used. 

125 	 Analy.sis 

12.5. 1 	Establish tbe operlll ing coud1tious that resulted in nccept~l>Je cahbration. 

12.5.2 .ll.dd 2JtL of the labe led inj<'ction internal at 5000ug./uJ.L (Ta l>le J) to the I(l(lp I. 
(or 20JlL) sample e~mact iuwrediately prior to injection to rniunuizc lite 
po"ibiliry of los~ by evaporation. adsorpt iou. or reaction. 

12.53 !J1jec1· I !IL of the couccutrated ext met coutainiJ1g t!Je Lib,• led ir\icction internal 
strurd~rds using spli.tless injection. Tb.e volume iujected must be icleut ical to the 
volutae u'ed for calibration. 

12.5.3.1 Stat1the GC coltwn.t initial isotllen.u«l hold upon ini~cti••n. Startl\IS 
n~ra co lleC11011 ~fie( t.be solveut peak elnres. 

12.5.3.2 	Mouitor the exDct m/z's at eacll LOC tb.roug.hout the I.U(" rct~ntiontimc 
window. Where wan:anted, mou.itor wfl ", a'soci~kd wi11..t coug,•ners «1 
higher levels ofclllorinatioo to assure that fra(\ot~nr~ an.• not inkrf~ring 
witl.t the n.tfz'' for congeners at lower levels ofc!Jioruration. A]s,. wh~re 
warmuted. monitor w/z 's associated with iuterlerents expectecltQ be 
present. 

12.5.3.3 Stop data co llec tiou after "c ~ l·DeCB b~s eluted. Re!lu"lJ the colturu11o 
the initial teruperntme for au« lysis of t.llt- u~XI extr11ct 01· ,1;u1dm"d. 

12.6 	 ld~ntific:Jtio u Cri teria - A PCB or labeled cowpotu.ld is ideutiliod in a <1:uJ(iflrd. bl:111k . 
or sample wlten aU oftbe criteria i.o tb.is Sectiou are UJel. 
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12.6.1 	 The sig.n~Js ior tl.te 1wo exat'lmh'~ in Tallie 7 w.ust l>e prebent and must maxillli7.r 
wirl.tin lhe s~111e two •c~os. 

12.6.2 	The signal-to-noise r~tio (SIN) J(>t tl.te GC peak at each exact lll/7 must· be:::~.~ 
lor ead1 PCB cletrrtcd in~ satnple e,\tr~cl, ;ntd ~I 0 lor all PCB; in the calil>rattc-~; 
aud verifit'<~tion slandanls. 

12.6.3 	 The ratio of the integrated are11s of the 1\l:u exacl UJ,·:.:·s specitied in Table 7 tllllol 
l>e wiiluu tl.oe lit.J..Lil i.n r~ule :;, 

12.6.4 	Tl.oe relative retetni,,n tinte oftl.te pe~k for~ PCB Ulust be wi1hil1 the RRT QC 
lnnits •peci!ied wTable::! or wilhin ~imilar litui!.~ developed fmm c~tlil>ration 
clara. 

12.6.5 Because of t'ougeuer overlap and the polenlial for interfermg substances. i1 i> 
pos5ihl~ tbatllll of tl.te identifit·atiou crilena Lllay not l>e wei. It is <~lso p<,ssible 
thai lc-ss of one or l.llcore chlorincs f,·olll ~ lnghly chlori.o~tecl ro•tgener uta)' i•tOot~ 
or produce~ t~lse cou<'entmlion for a less-chlorinaied COII;l.ener t!t~t elutes at the 
sante r<!lention time. Tf ideJJtillr~tiou is uwl>igllOtiS. ~u experieuco:-d spectroutelri;t 
tut•st deieruline ih~ presence or absence of the congener. 

12.6.6 	If the critena stMecl nbove are uot Olet, rbe PCB has uotl>een identifted aud lbe 
rewl1 fN that congener may noll>~ reported ,,r used tor permlltmg_ or rr,g:nlllh11Y 
rou1pli~nre pl•tl>Oses, If iurerlereu<'es vrech•de ideutili<'~liou. ~ n~w ~liqtiOt l'f 
s~tuple nutst l>e extracted, further cleanecl up, ond onnly7ed. 

IJ, 	 Qt'AUTY ASSUUi\CJUQUALIJY ('O~TROL REQUIRE:VfENTS 

13, I 	 The mtuimltnl requirements lor qu~ lity assurnnc• cou~ist of~n iu:itin1 deutoostrM•Oll of 
lal>onuory t'ilpability, an« lysis of Siltnpl~s spiked with I«be led compound.~ lo evaln«le aud 
docl•tlleot datil quaiity. aud au«lysis ofst~nd~rds and bl~J.iks ~s rest~ of conlm11ed 
petfomt~nc~. Ped'orcnnnce is cou1parecl to est~blisherl perfonn~ncc criteria to deterl\line 
tf the results of «naly~e;; 1ne~t the perf,,tm~nce characteristics of th~ procedme. 

It the procedure •S to be applied ro sample m~trix other thnn water I he llh'St appropriatt:' 
allelU~te referen<'e wa11i.x is sul>sti1111ed for tbe re«f!eut water matrix w~ll perftHUt~nce 

t~'\f~. 

13.1.1 	 E~clt aualyst lll•tst m~ke an ituti~l deOlonstr~tioll of Ibe ahility 10 g.en~ratr 

occrptnblr precision and rec,wrry witlt this proceclure. This clewoustt-atiou ts 
g.ivtn ill Sec(iou 1 3.2. 

1.1.1.2 	 Tn rec,,gnitiou ofadvance~ tlt«t arc occmrin;l. iu analyli<'~l lechuolv!tY· aud to 
ov.,rcowe wau'ix iulerlereoces. tile lahoratoty is penuirred cet1nin option& to 
impwve separJilOJl~ or lowe,· the costs ofm~a~mement;. Jh,•,o: options iurlnde 
altemale extraction. coucenlraliou. aud cleau np pwr~dnre&. ~ncl chang.es in 
coi11W.Us <~Ud detectors Ifaa ~ll~l)~ical terhlliqn~ other thmt Lhe lecl.ouique:; 
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o~ecifted JU EPA Method l(i(i8,\ i.~ used. tll>~l tecloniqnc mmt lo:-o\'1!- a ;,;.oe(•ttirttV 
e<Jnal to or grt'iller than the ~pecificiry oftbe tec.:l!uiqll<'> in EPA .VJ~tltocl J6CiS.-\ 
for !be ana lyres of int"1e~1. 

L\.l.?.l 	Prior ''' IIIIWdilic>~tion heing mMie ro tbJs procedmc analys!' mmt 
r~peAt th~ procedme in Seclit•n D.2. If rh~ rlet~~t it>~\ li.tn.ih <1 f the 
J)L\>cedt.ut> will be affecLerl by rl1e cl.1~11ge. the aunlysl i, rrqnire.d 10 
denlOl.JSir<Jie that the DLs art> lowt>r limn one-lhtJd tltc, eglll<th)rv 
~omplia.nc~ l~vel or t'll~-t.llird tit< EMDb m EP.-'1. i\•l~tlwcl lMllA. 
whic bever a(e .~realer. Ifca.li bratiou will be • ff,,c ted by the cll<tuge. th,• 
i.ttslrumenlmusl he recalibrntecl p~r SecltOll J::!.. Ouce 11 1> demouslratt•d 
lhAtthe LJJodt fic~ tiou produces resulrs t>qnivalem ,,r 'llJ>crior 10 result.; 
prodncecl hy thi~ procedure as writtell. ti.Jnt utvdilit:at cou uwy be u&<•d 
roou,nely thereafter. ~c> k1ng as the other reqmrelllent; in tb.is procedoue 
lire met. and tht$ SOP·~ npd~ted to rellet·t ti.J1•t ci.Jaugc. 

13.1 	 '" The ~n~lyst is required to maiutaiu records ,,fmodilicarions made ' '' tbis 
procedm\: . This includes. •~' ~ tniui.uuouJ. rest•lh ti·oJU all qnaltly t••nt rnl 
te:;cs cotltpariu@. the two proc~dnres. elM~ tloat will ~ll(IW nn indeJ>etKkut 
rev1ewer 10 v~lidatt> each delenninatron by lt;<eing the in$lnnneur· output 
to the finnl re~nu. oucl cloCLILllell1•tiou Ill tl!rs pruct>dnre in tht> fvnu ,,r" 
modilication d~tatled in Section 21. 

I> J.:> 	 Au~lv~... t'l UJ~tlwd l>l:mb >re teqntrcd {0 clemoustrat,• fr~coionL frOIll 
cotJiatuiJli1tion. Th~ proeedtue:; aud nitt>ml f0r analysis pf ~ m~lhod blank are 
describecl in Sc•cti••JI• , I and I .~.6 

l3.1.'1 	The aua.l~·,r mu~1 spi~e all $;nnple, \nth labeled ~ompmu1ds to n:totLitt11 pro~edm nl 
pe1forur~o~e. Tllis te,t j, d~>crib~J i.u S~ctiou J3J . Who¢u r<!<tt ll ~ <rf lhcse , pik,•<, 
iudicate atypical pt:ocedural ~erformance for $ample~ . tl1e sAntpk, nr~ tlilntecl to 
bring pt'(•ceclunt I perf, •nnn•tce witlml "ccept<tble liu tit~- Pwc·edufe, t<>t do\trt iou ar ~ 
g·iven in s~ction l-~.1.4.1. 

l.l.l 5 The anslvst u.lllsl. ou ~ll on~o1u~ b•sis. deutou~trate tbJ·vog.h c•liht~11lOlt 
verilication 'nd the ~naly,is of the ongoing. precrston ~nd recovery <l·cmdmcl 
{OPR: or l.aborlltvry Cvutrvl Sample. LCS) iWcl ulnuks Lunl tuo,> aualyt tC<~l .y~lem 

i~ in coot(Ol. These pft'ceciurc-s o.1re ~iveo. til Secth)H J ~. 7. 

13.2 	 lnitinl Precision nnd RecO\'N'Y (II'R)- To '"rab]i$h the ability 10 gt'll("r~k ac~~ptalJle 
prect>IOu a.ud rec-o,·ery. ti.Jt> •ulllysis JULI~t J>erforul rhe follow lUg llpe··~riou~. 

13.2.1 	 For ]o\1' solicl~ (aqncon~) SaULplt-•. ~xtr•t•!. couc~uilli!O:. Qud arwlyze l( llu lL 
nliquols of 1e<1~eut w~ter spiked wrtlt J.OJ.UL e•cb of the 1\I~ trix slauclnrd ~pikmg 
sohuion. the Labeled standard spibug solution. ~ncl tht• l.ahd~d dcmt up s1aud"nl 
$pikinlit, ,,,Jution. ~ccorcling. to rh,• proce<lures set out for field , aa:rpb ,. Fm an 
~tl!em;otiw ~alllple mall ix. folll •li<JitOI:; of ILe allemative reference mat1i x are 
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used. All sample processiug ~reps that are to be used for procc;;.inp: srunplt-, . 
includinl! preparMion, ex traction. and ci~~H up. nn•st be included in tlus tesr. 

13.2.2 Usinl! results o f tl!e set offour ~ualyses . (:o!llpntc t he~ verag.e perc~nt recov~oy 

(X) of t!Je e~u·acts aud lhe rela tiw s tandard devi~ rion (RSD) ofr!Je c.onceutnot ion 
lo r eacll cowpouud, by isotope dilut ion lor l'Cl3s with a l~beled analog.. and by 
iutemal stannard for PCBs without a labeled ana log. and for th e labeled 
coD.\pouuds. 

13.2..> for eac!J PCB ann labeled compound. compare RSD and X with rile 
con:espouding.limits for initial precision ~nd recove1y in Table G. Jf RS D aud X 
fhr all compotulds u1eer rlte acceptauce t•tit~ri~ . system perfonnance is acceptable 
and aua lysis of blanks ~nd samples m~y begiu. If. !Jowever. an)' individual RSD 
exceeds tJte prec isiou limit or ~ny individtml X fails outside tbe raug.e for 
recovery. sys tem perfonnance is \Inacceptable tor that colllpOnnd. Conecl the 
problelll and repeat 1!Je test. 

IJ.J 	 y,, assess t!Je procedtual pedotmance on tlte s~mpl~ ruatrix. tile l~bN~tory wust spike ~II 
samples witll tile Labeled s tandard spiking. sollltion ~nd all sample exu·acts willt t!Je 
Labeled clean up s tandard spikiug. soluliou. 

L\.3 . 1 	Au~lyze eac!J sample acco rdiul!-lo lhe prot·~durc~ >et fon!J by tll.is SOP. 

13.3.2 Compute the perc~ntrecovety ofth<! lalx'k'd coug.~ners and the labeled c leanup 
congeners usiug tbe interua l stauda.rd we1!Jod. 

•3 	3.3 The recovery ofeaclllabeled cOnlponurl must be wit!Jin the Iiuu ts in Table 6. If 
Ibe recovety ,,f 'my componud falls otll;ide of lhese liu1its. pt ocedural 
peltorwanc~ is nuacceptab(e for tlwt co•npouud iu rll~t ~aruple. Additioml clc~n 
op procedures !llust I hen be emplo)'etl to attempt to bring tile recovery witlun the 
uorw~l rauge. If the reco\'ery c~WlOI be broul!!Jt wrtll.iu tile uorrua l rang.'' ~frcr all 
cleanup procedw·es !Jave been employed. waler salllples are dduted and snwller 
aUlOtults of soi ls. sludge$. sedim~uls. a.ll(l ot!Jer matrices are ~ ~~~lyz.ccl. 

l3A 	 It ts sugges ted but not reqtured that recovery of I~be led compound.> fi·oul sa rnpJ.,s b~ 
assessed aud reco rds wa.i.ut~ ineel . 

13.4.1 	After tl!e ana lysis of30 sa.wples of a given Ulalrix typ~ (water. soiL slud_g;e. pulp. 
etc.) for wh.ich the labeled colllponnds pass tl!e tests iu Section I J.3. cowputo;> rhe 
average perc~nt recovery (R) aud the strutdard deviation of the percent rewvety 
(SR.) for tbe labelecl compounds ooly. Express tile assessllleur as a perc~tu 
rec<>very interva l froill R - 2Stt toR+ 2SR fe>r eacl1 ma rri x. 

13.4.2 	 Lipda te tbe accru·ac)' asses~ment for eac!J labeled cowpottlld 111 each matrix on a 
regular basi> (~.g. after each tive to ten new measnreweo1s) . 

13.5 	 Sample Preparation Batching Requirements 
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l.i. <.I 	 Number- The lllltUl>er of tldd $<1illples in a prep"1wion bal'Cit wdlnol exceed 
(\Wnly (:~0). 

Li.:i.2 	i\-l~trix- The •\Wrix to be t•sed for tl.1e- qualily coutrol srunpl<·:. must bt" l'OilSI'Iml 
with 1he matrix oflhc ftelrl 'autples (L~. reag.,ur water for aqueu\lS UJatnc;;<;,. 
qt~~rtz. >nlld or sodium snlfHte for ~olid m.~triccs. or blank ti~.suc for tis~tlc 
matrice~). 

I .>.~.3 	 Re~genl lots - A si ngle lot o f each r<"n!!en[ use(! in the anH b 's•s w ill be used tu 
proce~s the batch ofSAmples. 

I ).~.4 	Batch Time Fr~we- Tile wa:o~iUlllllliWLe between the '1ar1 ,,J';.>ruce'>lll~ eftbe 
lirsr anrllasl salllple~ iu 1l1e batch l\IHSt be 1\veo.ty-f,,ur f! I I h<>m~. 

13.~.:' 	 Batch QC Sawple> - Ea~!J preparatJoul>atci.J wu~t ..:outain. n1 a UllJJimum. ·' 
Method Bl~uk (Seetiou l 3.6) to rnoui tor laboralory iurroduc~rl comamin;~lt• ·ll. nn 
LCS (Se-ction 13. 7) ro n;;.<ess amtlys i.• performanc,· (i.,•. bin··. ,:r a,·,·JU'a,·~· J. and'"; 
additiotwl ~awple 1o a>•e•~ batch 1nec1siou. Tilis ~d,litioual '"UJple cnn l.w in Ihe 
fonn l'lfa I)LC'S lS<!'ctiou 13.7!. nu 1\·IS;()i\IIS pair r~cction 1.;.81. 0r ~ Dl P 
(Sectiuu 11.9). B~tc!J QC 'ample~ c\,> uot count to\\"rd~ the- uJ,t.~iumUL JHuull"r ,·;' 
snwple nlluwed in ~ b~tch (Section I 3 5.1}. 

l3.6 	 i\1ethod Bboks - A referenc.e w~tri:-: :l·!et!Jod Blank is amlyz~cl •Nirh e•clt -~mpl~ Ltrdt 
ro demonstrate tl·eedom froiJl c:outamin~tion. The manix f"r ti.Je- MB Llllhl b" ·>culilm '" 
llte snu1ple nJ<Hrix for the IXtiCI.J. 

1.;./.>.l 	Sptke t::t.:b of the l.3belcd •tandMrl <pikin~ ~"lution and ii.Jc L~beled de:111 l•tl 
standard spiking s0lnttons iHto the MB. a,·cordm)! t<• ti.Je pt·oc•·dliL~' ~<"tllmb i•t 
ttlls SOP. Prepn1e. ext1ncc cleanup. a•td conccurrat.! the i\'11:3. AnalJ?.l' rhe blank 
iuuucdiately af\cr :utaly~~' of lh<:- OPR (LCS) tc deUloll~lt~le li·eedolll fro•n 
coutauliuntiou a.tJd freedow from canyover. 

13.6.2 	Ifmty PCB is found in the l>l~Jlk at grealet tllnttthe UllllUnllllllevel (MRLJ t)f\llle­
II.Jird the regtt\aloty colltplinuce limit. wllicbever i'> 2reater. or if lllly po te-lllially 
interfct'i\tg cotnponurl is f,nutd in the blallk ~t th~ JvlRL for c.3c:h PCB ~tvcn in 
Table- 2 (nssmning a re~pofls<' facwr of l relatiw t" ll.te qn:utti1~tiou re.f~reu..:.e i11 
Table 2 at tlwt level ofchkninaaoaior ~ potcnrially iuteri~riug ('OlllJ.Mlltd, i.~. a 
corupounc\ uot lislcd i11 this procedure). tile l>lnuk tuust be ev;Jlualed to delcnnute­
!I.Je exteur of the coutamiuation. All ~~•tnple~ must be ~ssociated with nn 
tli\CC\llt~minared MB or the dat~ 1Ull$t be flagged ..;u ri.Je 1\nalyt!cal report 

13.7 	 L•\boralot·y Contl·ol S3mpl~.> - A reference IUfrlrix LCS is nualyz.~d (along wirh " 
f)LCS) willt each sample l>oldt tt> dewon~tr~te tile l>alclt ·~ acctltacy r,and preci~i,1HJ, flle 
matrix 101 the LCSfDLCS WIlSI be ~iu:tihu· to the salllple 111:1trix for til~ i><H~!J. Til~ 
LCS•DLCS cowbiuationJ~ \\Ill in Ji~ll of an MS/DMS. mtle~$ ~~e~.iti<.:illy reque<tcd by 
the clieut. 
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f.' . ., I 	 Spike e~cL of the Labekd ,f;mdmd 5pikiuf( St' fnriou. Macnx ~tnndnrd ;pikinf! 
solution. ancl L1bd~d d.:au up spiking. solutious iulo the L\S DLCS. ~ccordiug. 

to the pro~edme, set fonb in this SOP. Prepure. ex1ract. dean up. and conceulrat~ 
tiJe LCSiDl.CS. Amfyz~ the LCS/DLCS i.mUlediately after anafy,i5 of rhe 
ca libratiou 1-witi~ation m1d Diluted combined 109 cougen~r >olncion. 

13.7.2 for the Tox.ic,!LOC CBs and fahel~d COIIIJ)OIU\d~. COIUpare tlte ~~~OWtY 10 the 
LCS linul;. [!iveu iu Tau]" 6. IfaU com!Jonnds m"et 1he aCC<>pt~ uc,• ,·rit<'ll·'· 
>YSieUl perf,HlllaJt~e is a~ct'ptable and ana)y$i~ of blank' and " 'Olfl le, o.n;n· 
proc~ed. If. Lowev,•o. :111y individual concentration fa lb ·•Ut~ id<- of ch,- r•u~,· 

given. tJ.te e)(tfaCh\JlliCOuceulraliOu proce»C> ,u·e IJOI ueinp. perl;'t'llled })IOp.:r[\· tOo 
that coonpoomd. In this ev~ut. coneco tile problew. re- pr,T~ re. e~t rnct. ~ud cleH: 
up the ~ample u;llc ll and repeal the LCS. 

13.7.3 To veritY performance for all209 cougeuers. tl!e LC:, DLCS umst conr~m afl209 
coug.eue1> over a period of 2 year>. Compare the n•:;ults of tl!t· : : )JMiv~ 

Toxic:; LO('~ <l1Wtnst tile reqni.reweu!s iu Table 6. 

13.8 	 Mntrix Spike Samples- A c.lient may request an MS/DMS bt> perfortned on a field 
.~ample. If requested. the MS/DMS will demonstJ·ate tl!e batcl! ·~ accm·acy nnd pr~c!Ston. 

A DLCS rs not required ifan MSIDMS is performed. 

I :I.S.I 	 Spike each of the I.~bekd ~t:mdard spikju.~ solution. Matrix , tanda rd ' Piloug 
solution. allcl Lauded cleao up spiking solntions iJJto tlle MSfDMS. accordin_;, IL' 
the proc~dm-e:; set fotth in this SOP. Prepare. extract (b.:itt!! 'ur~ to proped,­
bomogeuize the tield saUlple >llC!J that three identical alittnot' can be t~h·n ) . dean 
np. nud ~ouceutwte the MSID:VIS. If insufficient ~awpfe si7..e is receiwd. c<'nf:~~r 
rhe cli.-nl lor dir~etions on ltow to proc~ed. 

1~ .8.2 	 To venfy perforwanc_. for all 209 cougeners. tll<> to. !S/D;-,-ts must contain <~ll 20<! 
congener< over a period o f 2 years. Cowpare tl!e resulr~ of the ~ 7 ~ative 
Tox.ics'LOCs aJl<tiust tl!e requirewents in T aule G. 

13.9 fiel d Snmplc Duplicates (D UP) - A c fieul m~y request~ DUP b~ perfonnrd on <1 fief<f 
sawple. If reqHested. t.l!e Dt ·p will dell!<)nstr~te the uatciJ 's precision. A DLCS is uot 
required if a L)\_;p i;. perfonued. 

13.9.1 	 Homog.euize tl!e snwple and separate tvvo identical ~l iquoh t'nr :tt1111 y ,,;.. 
Often. for aqueous samples requi1ing. DUP anaJy,es. the dteut '" ill <eud 
a sullicieut $ru.\lple awonut to use JL for eacl! ahquot. Adrl I.OmL of the 
Labeled <landard sohotiou at 2-40ft 'UJL (Taule 3). No matrix slaud~rJ is 
added to eitber al iquot. 

13.9.::! 	 E.\lmcl attcl :uralyze according lo Section II. Tl!is me<o'ur~meul provid"" 
the batch·, precision (IJow closely tbe resnll cowpare> Wtlb tbe field 
~ample. ) . The Lt'S nels ns an ;occuracy test . 
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13.9.3 	 Evaluate- thr test results acconluJg to Ill" acceptam·e- criteria (~_~0% 
RPD). Sawpl~ ~Out·eutration.< below Jive times th~ Method Repontn~ 
limit (~xMRJ,) ·n~y not ])e Stglltli~~nt enougl! to preseut rdi<•bl~ I{PD 
dar~. 

13.10 	 Perlonnancc l'v~ht~tiou Smuoles -l.ududed aJUoug tl1r ~amples in 11ll batches may be 
sawples (bliucl or double blind) containtllf! kllowu alllO\IlltS of uul<'heled2.3. 7.8­
~nbstintt~d PC'DD,;!PC'DFs or othe-r l'C'])l)ip('])F congrnrr~. 

CAS1Hou>ton parlicipates in performance evahtation shtdie~ throngb R.T. Corp (RTC'). 
S,llid. Mjueous. aud tissue- ~tullies are- pe-rfonnrcl se-miannually. All sn11:lie> arr perfonned 
followiug the guidelines of the SOP f"r Pmji('i<'llr:>· Ie.11ing So111ple .Wahsis..·JD:l:f-PTS. 

1-l. 	 DATA REDFCTIO:\ Al'if) RF.PORTING 

l.j. I 	 Cnlculatiou~ -A combinntion ofOpusQnau aud C'AS LIMS is n~ed to calct•l"'e 
<'oncentration> based on tb~ int~qxrl~tiou of the nnv liMa ~tid th~ pr~p<'rat>Oll 
inlonuatiou. 

l<l.l.l 	 Isotope Dilutton Ouautitation 

14.1. 1.I By addiug. a known :uumutl of the l..abelrcl ToxicsiJ,OC'iwiudow­
deliui.Jt§! cowponutls to t"very sa1uple pnor to extn•ctiou. <'OtWc!iou lot 
recovery of the PCl3 cno be tn:tde because the l•ativc cmnp.,und aucl it5 
labde-cl aualo.a exlubit similar t'ffe-<:ts upon extradiou. conceutn•litlll. aud 
11-a&cl..trol.llat<~!!Xapl!y. Rt'I<~Iive re:;pou$e factors (RRf$} <•re used in 
cunj\JJlCfJOll with the cnlibutiot) d~ta i11 Section I~.2 t" detrnuine 
concemrations in the tina! ex tract. so ron!!. ~s labded coutpo<utd spilin@ 
levels ~re COU$1<1111. 

1..!. I. 1.2 	Cowpute Ill" couceutr~tious ut the eKtn•cr of tl1e N11rivr Toxicsll,OC 
PC'Bs \ISiug the RR.fs frail\ the calibration nata (Sect\,111 12 .2} aud 
following eC[UMiou: 

Where: 
C~ ~The couceut.n11ion of the PC'l3 in the extract. 
..-1 1, ~ncl A·',~ Thr areas of the primmy <•nd ~ecouch•tY m/1'~ for the 

PCB. 
•/ 1 ~•1d A~,= The are~s ,)f the priwary ami se<·<>udar~ <ltfz's to,· the 

labeled compmmcl. 
(', = Tl!e conceutnllion of tile l~beled compound (Table 3). 
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cotupouud relative to the appropriate labeled compound. 

l•l. I .2 l11tema l Standard Quanti ration aud Labeled Comootwd Recove"' 

I4.1.:!.1 Compnre rlle concentrar ions in the e~tract of l.b~ nAtive corupottn<h ,,r!Jer 
rhanllll>se iu tile Narive ToxicSJLOC sr~ndfrnl usiu~ the ttprlaled 
respon::.e litctors determinc•d from the• calibrarioo wr ificAr iou d-.r;, 
(Section 12.·1) aud of rh~ labeled iurernal ~raudards. of lire labeled cl<?iiu 
up ~raudards. <tud of the loheled injecriou imemal sr~ndaHls deterwiu~d 

frow the i.uirial calibrariou rlara (Secfiou 12.3) using. the followi uf! 
eqr.arrou: 

' I ' \r­c = l-4 , + A' • ,.._, 

" ( I ~ !'D"i7
A ,l ·- A u pv.,t 

Where: 
r .. , The coucemrnriou ohhe labeled componud •n tbe c.'(tpcr . 
. / , and A', = The areas oftb~ priuruy and 'ccondary u)!z's lor the> 

PCB. 
.-!1

,,, and.·1·'., ~ Tite areas ofrlle pnwary aud ,,•c.>nclary LU :\ l~•r the 
iutemal ~tmrdard. 

C,.. - 1l:re concentrll.cion of r!Je i.orerunl sraodirrd (Tnbk ~ ) 

RF,., ~ Cllculared ruem1 relarive response facr·or for rhe unrive 

compo1uJd relative to the approp(i~re inle(Jla) ,randard. 

14.1.2..~ 	 Usm" rbe conceun·ation in the exlract delemtined abvve. courpute tlt0 
p.:rceur recovery of rbe L:•beled Toxic~!LOC:willdow-deuniug PCB~ 

aud the Labeled cl~ao up staudard PCBs using the followi.og. eqnali<m. 

c ... .. ,
Reco:>ve11·(•ot - - ·"-' - x i OO 

. c"'""' 
14.1.3 The conc~ntration of A oarive PCB ill the saltlplc is compured nsitt~ tbe 

eoocentr:rtiou of Ill~ "o1upouud iu rhe ~xrt·act and t!Je m~ig.btlvo luwc> of the 
smtpl"'- ~~follow'>: 

(C :-.:V 
11	 

)couceutratioll - . :--: ' 

\1/ V 

Where: 

C., - The couceuu·atiou of the compoUlld iu the extra.:!. 

V., = The extracrluwl volume. iu LU.L. 

"'"r = The sample dry weig.ltt (in kg.) or vohllll<' (iu L) 
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NOTE: The coucentrat iou of the l'Owpouud in the snmple sb~ll b~ cxpres>ed n; 
ug...lq( lor sol id samples ~nd pg/1. for aqueons saUlples. 

14. 1.4 If the SICP are~ al either quautitatiou wldor any congener ~xcccds the 
calibration range of the system. dilute the sample extrac t by the ractor ueces>ary 
to llring the concentr~tion within the calibrMiou ran~e. adjust t11e c·onc~ntration of 
the l.abeled i.ujection ;,tandaHI to lOOp~111. iu tbe extract, ancl analy7e ~nt aliqne>l 
oCU1is diluted extract. lfU1e PCRs cannot be Uleasured re\i:•bly by isotope 
dilution. analyze a Slllaller portiou of the aqueous or solid salllplc. All contpouuds 
exl'eediug. the upper cal ibration limit are fla~gecl witiJ au [ fl:•g. :\ltemati ve 
options are to red uce ll!e sa tup le si7.e or sp lit a pot1iorl of th~ extract prior to cleau 
up. 

14.1.4.1 To prepare a di lution. me the ori~i nal iU1alysis data to quantify tile 
lalleled standard rec·overie>. These original labelt>d strutdard reco,•eri~s 

will be applied to the dilutiou, so 1l!at the ou.ly variable w ll!e clilut ie>n i~ 
the ncrunl concenlrations of \'CBs. Dilute the orip.m~l extract (note that 
no :'dd itioual clean up tti uec·es~ary) witll the dilution fac·tor tunes tile 
usual qnau tity o f internal standards. Reaualyze the diluted smupk• usiug 
tile labeled standard r~c·owries calculated front til~ initial mtalysts to 
conec1 !be diluted resnlb for losses dtu'in~ the ori~innl extrac lion and 
c leau up. Calculate the results as in Section )4 .1, 1111ll tiply i•tg tbc> ti unl 
PCB couceutratious by the dilutiou factor. 

14.1.5 Tile total concentration for eadt bolllolop.ous series of PC'Bs is calcula ted by 
suLwuing up tile conc"ntratiou' of all positively ideotified co•npouuch of eac·ll 
hon•ologous serie,. Also. if reques~d, total PCBs u.tay be reported by 'uullnin!! 
all con~eners ideutilietl at all kvcls of chloriuatio u. 

1-1.\.6 	S~mple Specific Es timated Detec1ion Limit- Tile sa tllple specific estilllated 
detection limit (EDL) is tltc cou,·eutratiou ofa given aualyre r~quired to produce a 
si~ual wit!J a peak heigh t ofat least 2.5 times tile backg.ronndnoise leve l. An EDL 
is calculaled for eacb PCB congener tha t is 1101 identified. Two 1ne1 hods of 
calculation can be us~d. as follows. dependin~ on the type of response product>d 
dtiting the nnalysis of a particuJar salllple. 

P.l.6.1 	 For samples giving a re~Nnse for botl! quanlita(ion ions that are Jess 
tl!au 2.5 tin1es tile back!!Jouud noise level. use tile express ion for EDL 
below. TIJe b~ckg.rouud level is detenniued lly tueasuring. the ra n~c of 
the uoise (peak to peak) lor the two quaurit~tion lOllS o f a pnrticulnr 
PCB col))ponnd witbiu an IJomologous serit>'. in the window e>f rue 
SICP Irace cotTesNndiug to tiJe elution of the labeled standard ( if ll!e 
coug.euer possesses~ labe led standard} or iu tile window of the SJCP 
where rue congener is expected to elute by coUJparisou witI! the routi.rtt> 
calibration data (for those congeners tl!at do not \Jave a(' 13-labe led 
staudard}. multiplying that noise hei~bt by 2.5. aud relating tile product 
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to an estiJilated couceutr~t iou thai wou ld proclnce tllat peak heigbt. L 'e 
tile forumla: 

I:.DL::. 1.5 Y. H, X Q,, 
H. ·RF' ,. 

wl!ere: 

tDL ~ [$timaled Jetectie>u limit for homologous PCB~. 


H,. =Sum of the height of the noi;.e level for encl! qua nrit~tiou iou lot 

the tmla belcd PCB~. 

Q,, = Quautity. iu pg, of the labeled s tauda.rd . 
H~.. · Stun oftltc height of the s iguallevel for eacb qna.utitalion ion f,,r 

tl!e labeled standard. 

Rr;, =Calculated llteau re lative response facto r for rile coillpotltld. 

14.1.6.2 For coulpOtutds characterized by the response of a signallwvin.t:! th~ 
same cetent ion tune as a PCB. llaviug a SIN iu excess o£15. and doe~ 
not 111eel any of the other qualitative idenritication criteria. ca lculate tlte 
"Estimated Maximtuu Possible Concentration" (EMPCI'. will! tbe 
exception tbat the variable A represeuts the s•uo of the area under the 
stuallcr peak and of the other peak area calculated using the theorel ical 
chloriue isotope ratio . 

A\ . -· :: 'r 
A2 

.{. 
~L = -~ 

i. 

Where: 

A1 - Area of the first iou used for quantitat tou. 

A: = Area of the second iou used for quaotit~rion. 

;< = Calculated ion abundance ratio for tile cowpouud. 
i, ~Theoretical ion abundance ratio for the compor11td. 

If i, , . i, tlten us.- A.· and adjust tlie value for A1 If i< " i. then use..!, ~nd 
adjust the value for A~. Use tbe second and tlt.ird equations for this 
adj ustutent. 

14.1. 7 Tbe re lative percent differeuce (RPD) ofany d upl icate sampit> results are 
calculated as follows: 
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Where: 
S1, S2 = Sawple and dnplicare satnple results. 

14.1.8 	The ::?.3.7.8· TCDD toxiciry equivalents (TEQ/TEF) of PCBs preseut in the s<uup le 
are calculated, if requested by the dal<t user. accorcl iug ro tlle UJerlJod 
re<·onuuencled b)' the ClllorinMed Diox lli$ Work)[roup (CDWG) oflhe EPA aud 
the Ce uter for Disease Couu·ol (CDC} This metbnd assi~us a 2.3. 7.8·TCDD 
t0xicity equivalency factor liEF) lo each 0f tlle coplau<n PCBs. Tbe 2.3.7,8· 
TCDD eqLtiva.leut of the PC'.Bs pre$eut iuthe sawple is cillcnlated by 5HWJJli n~ the 
TEF times their concenhotion for eacll ofthe cOulpowtd., or groups of 
compo11uds. The above procedure for calculating tbt' 2 .3. 7,8· TCDD toxicity 
equivalents i~ not claimed by rile CDWG to be based on a thorougllly ~stablishcd 

scientific fotu1darion. Tlte procedtu·e. rather. repre>euts a "consensus 
recouuueudatiou ou science policy." Sin<'e rile procedtm~ may be chaugild in rile 
furure. repo tt iug requireu1ents for PCB data would still include rhe reportiug o>f 
tlle ~Ht~ l )1e coucentrMious of tl1e PCB congener~. 

l-1. 2 	 Oat:l review 

1 ~ .2 . .1 	 It is tile analyst's responsibili ry to review an;. ly1ic•d da ta to ensure tJtat all qunlor y 
('Ontrol reqnireweut~ llave been met. 

14.2.::? Refer to tile SOP lor HRAIS Dma Rl'l'i!'ll' auri Repo,·fing,. f!MS-D.~T.-t.REI ·. fcor 
gener~ l iustl1lctioos for data review. 

H.3 	 Results ~re reported based ou the SOP for Sign{(irr111t Figlll'e> . .-ID:lf-SJGF!G. 

l~A 	 Results lor a PCB iu a ; ample that bas been diluted are r~poned ;H tbe least dilL Itt' level at 
wllicb rbe area at the quautitationnt/7. is within the calibratiou r:wgc. Results for a PCB 
w a dilut ion above tbe reported level do uot ull'ed to be processed and reviewed. 

1-1.5 	 f or a PCB llnviug a labeled au<~log. report re>ults at tue lea$t di lute level at whiclt tht' 
arN• at the qnantitatie>n u.Jiz is within the calibration <ange aud til~ labeled compolln<l 
recove1y is wttlli u the uotm a I ra u11e fm· the metbod. 

1-1 .6 	 Perform mauna! i111egratious ofpeak areas wlten interferences prec lude cotn!Jttterized 
ca lcula tions. Tile ana lyst wusr use their professional jud!IJlleut ro deterll.liue where the 
signal baseline is locnted and dete!lniuc rhe shape of tile peak lo b~ iuregrared. Usiu!l. t l!~ 
tools in OpnsQnau. tile peft k wnst be wauually iuregrated to represeut a straight baseline 
equ ivalent to tbe noise. Follow the SOP for Mmmol l111egrmiou ofCllronwrogmp!lic 
Penis. A.D;'I'l -INT. 

IS. 	 !\IJ:o:THOO PERF0Rl\·1AKCE 

I~.! Met bod pecfor01nuce informntion cau be found iu :Vletliod l668A. Section 21 .0. 
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15.2 	 Mer hod perforw~nce is woa.i rored n>ing ~ snwple specilic EDL calculation. <1' , !JOwu 

above. Method re porti.utt lill1its (MRLs) are as defwed i.u tile reference Tllet hod 
(Est imated M inimum Levels. or EMLs. Tabl.: 2). 1\·1RI.s l1ave no conel~ tiou ro rile E DL. 

15 . .\ 	 Limits of Detection (LOD) ~ud Liwirs of Quantitat ion (LOQ) nre ~enera red mtd verified 
at·t·ord ing to rhe req uireweuts iu tbe Depanweur of Defeuse Quality Systerus Maun~ I 
{Refereuce 19.2). 

Hi. 	 POLLt:TIO:N PREYE'\TION AND WASTE :VlANAGEMEl"T 

It is Ihe laboratorv' s practice ro w.iui.tni ze the ~lUO\lut ofsolveurs. acids <lnd rt·~gent used to 
petform this llle thocl wherever feasible. Standards ~re prepaxed i.u vohUlles cousisreu r witb 
tnerhodology aud only tile aruouur ueeded for routine laboratory use is kept ou site. The threat 
from solvent and reag.eurs used in tl1is method t"<llt be U.liniw.i.:led when recycled or dispo~cd of 
pwperly. All disposable glasswa re sl.lould be recyclerl as per the l~boratory procedures. rue 
laboratory wtll cowply with ~ II Federnl. State aucllot·al rell-ulations goveruiug w~ste 

umnagement. pa tticulnrly the baz~rrlous waste idenrificariou ntles and l~ ud rlispo~al restrictiom 
a> sp<-cified in the CAS EH&S Mmm~l. Also. see the SOP for Wnsl!' Disposal. SMO­
W4STDJSP. 

J7. 	 CORRECTIVE ACTIONS FOR Ol'T-OF-CONTROL DATA 

CoHettive act iou weasures applic~ble to specific ana lysis steps are discussed in the ~ppl ic~ ble 

section oftl.tis SOP. Also. refer ro rhe SOP for Corrective ACiiou, ADM-C~, for correc t 
procedures fo r ideutifyi ug and documenting such nata. Procedures for applyi ng dat:·l qu~ l i tlers 
me d.:scriberl iulhe SOP for HR.JVS Dnta Revi('lr and Repon ing. See Table 10 for e~au1ple 

con·ective actious and required documentation. 

l 7.1 	 P rob lews ~ssociated v.~rh low st~nd~rrl recoverie,; are usually a ttributed to nne of the 
followmg.: 

l7 . 1. l 	 Extrewely low recoveries of l~beled st~udanls (for SIUllp]es where the d";w up 
s tandard recoveries ru·e ll(>nnal) indicate tlwt extraction is ine ffic ient. The came 
may also be anrihured to matri)( effect. 

[7 . 1.2 Low recovenes of both labeled staudMds aud cle~JJ up swudards indicate rhat 
losses are taking place during the dean np process. Snch losses lll~Y be due ro 
1uefficieut final u·mtsfer o r ruay be takiug place rlnriJJg deau np. Cour:uninm11~ in 
rhe sample ex tract wny irJteracl witll the si uca gel aud alter t.l!e reteutiou Tulle> of 
cougeoers on the column. 

17.1.3 If auy of the sr~ndards are completely absent frolll the selected iou proflie. the 
possibil ity shonlrl be cousidered tha i addition oftb~t standard to the ~amp !~ or 
ex.tr~ct bas 1101 r~k.en pl3ce. l f rhis is the ca&e. the saw ple musr be re-exrracterl. 
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17. 1.4 II' Ihe chromarographic peak area for a slandard is approximately twice 1ue 
alllK'ipaied area, the possibility sl.lonld be cousider~d thallwo ali<] UOIS of ll.lM 
standard bave beeu acldecl1o llle sa.utple or exh·acl. 

17.2 	 Low seusi1ivi1y (poor sig:ual-to-uoise ratio) way be allribu1ed 1o a nunJber ofcauses. 

17.'2.1 	 !\ leakiltg sephun might result iu losse; of sautple dttrill!! w,iectiou. Anor.her 
~ousequen,'e ofa It-akin.~ septmu (or any leak in the ivJet sy$tew of Ibe :;laS 

chmmmogt8ph) i:; r"duced t1ow ofc~nier gas. resulliug in increased relenr.iou 
IWleS. 

t7.2. 2 	Accuuwlal.ion of pan icles ofseptuw or ferrule material iu tile wjectiou port can 
lead to ~dsorp1ive losses. Siruilar losses are eut·otmtcrcd when llte it0ect ion pon 
or I he injcctiou pon liner are cou1aruina1ed by the residues of 'dirty ' sample~. 

17.'2 .3 A degraded column can cause peak distortion. and may a l~o lead to adsorpt ive 
losses. Excessive bleed of statiouary pl.tase frow 1ue t·olwmt Ulay resul! u1 btgb 
back~ro11nd levels ~ud, consequently, elevated noise levels (tbus decreasutg ti.Ie 
Sigual-1o-uoise ra1io) . Tbe probleUl is con1!lJonly restricted to rhe first few 
ccntim~lcrs of llle column. and can be corrected by euttillg off l 0 to 20ci)J of the 
COJllillJL 

17.~.4 	 lligh backgrotwd levels can also be aitnbttted to bleed li·om «II i.na pproprwre 
sepntui. 

17.25 Re-tnui11g oflhe m<ts~ spectrotneter might improve llte sensilivity. or the probletll 
may be due to a cou1amioa1ed ion source. 11: ,,vera period ofliwe. conlinml 
increases iu Ihe electron wtlll iplier vohilg.e are necdcJ to obtain adequate 
sensitivity. then 1l!e pho1o wu llipliertoay have I<' be replaceci. 

17.3 	 C'o111amin«ti0u probh~tus. if they aJ·ise, should be invesli!laled sys1em111ically. 

17..1. l 	Co11ta>uiuated cberuieals sbonld b~ ciismrded. If one or more addi lioual couwiuers 
of the satne lot uuwber m·e preseut i11 the laboratoty. I be additional quantify 0f 
cbeulital should be evaluated for contmuinaliou prior to 11se. 

l7.3.2 	Contawiuated glasswnre should be rli~c~rrled. 

17.3.3 	 Each $tep of lbe preparat.iou and aoalytical procedure ruttst be isolated 10 
de1 erw.i.1.1e the paiticular step. reagcnl, dtemicaL or piece ofequiptHe.ttl tbat may 
be coutribn liug lbe coulamination. Once it bas beeu iso la led. corree1ive .1c1ion 
tueasmes wnst be pnt in place to rewove the ce>ut~m.i.na liou and preve111 tiS 
reocc un·euce. 

17.4 	 Problems thai require con·ecl ive ~cli.on are 10 be docuUleuled by rile aua lysl. 
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18. 	 CO:'\Til\GEl\CIES FOR HAi\lH.. Il\G OUT-OF-CO.'flROl. OR ll"i\:AC CEPTABLE 

DATA 

See Section 17. 

19. 	 RtfERf.:"'CES 

1.9.1 	 "Method 1668 Renstou A: Cbloriuat~d Hiphcnyl (\>ngen~n; i•l WMer. Soil. Sedwlent. 
Bit•solids and TissnE' hy URGC,l!RMS."' USEPA. S21-R-00-0:?. December 1999. 

19.2 	 l)ol) Qucdirv S1-ste11•S ,\Jw111al. Final Version 4.1 
19.3 	 2003 NELAC Quality Systen1s :)t~nd~rd 

20. 	 TRAll\11\G PLA:'\ 

20.1 	 R~t~r to the SOP for Oocwnent(ltion of Jr(li11i11g ADM-TRANI>OC. The- SOl' descnb~s 
tilt" trai.uiug. outline "lld necess~ty dOL"Ullleut~tion (Fi!!ure 6). 

20.2 	 Review the SOP ~ud J)llbhshed lllethod. Also rt"view saf~ty procedw·es. any mstnuncut 
relMed lll~nuals. and nil rel~tecl SOPs. 

211.3 	 Followiuf! these rl"views ol>setv~ tb~ procednre as perfonncd hy nn cxp~ricnced analy,t at 

~ mini1ll11111 of three times. 

20.-1 	 Out·e the analyst and h·aiuer arc comfoqable with the pn,cedure. the nn~lyst :nnst 
perform tbe SOP witb supervisiou for an ~xt~ndt"rl pt"riorl of timt". l)urinli'- this p~ri,,,l. lht" 
analyst is ~xp~cted to trausiho11 fi·on\ a role of~ssistwg to perforllliup: the procedure with 
llllllilllal owrsight from an experieucerl analyst. 

205 	 Indepentiently pctfonn the SOP ~nd compk>te an lniti~l Demonstratiou ofCApah!ITties. 
This :;Indy c<~u b~ based ou l"ither a blind P~rfonnru1c~ fvalnation sau>pll" or 1~>\u· 
consecutive LC'S salllples. Doc\Ulleut these Shldie~. 

21. 	 'vlF..THOO :'IIODIFlCATIO:VS 

Tile iollowiu1f wodi(,,·ahons h~ve ut."en wade to thl" puulish~d utt."lhod Creie1enced 
parenthctic~lly). These modifications offer equivalent pcrfon.nancc at a reduc"d <'OSt 

! 1.1 	 Modificatiou of;,ep3rotot)' fnllJlel ~:-ttroc.t ion b)' replociug. with ~, gaL cxtracriou jars. 
Solvent vohm>~ aud totalmunbcr of rinses has been reduced frotu ISOuiL ~nd tllree 
ru1ses to I)OntL and2 rinses (Reft"reuce 19.1 Se~tionl2.2.2). 

21.2 	 No TSS for aqueous samples (Ref I 9.1 Sec 11.2). 
21.3 	 Addition of ASE extraction techulqne foe solid s~mple~ (Ref 19.1 Sec t 2..1). 
21.4 	 Soxhlet extraction al~o pcrfom1t."d for wlid sawpies (n<>t SDS). S~wp1e is JHixcd 

adequately witl1 so<h\lul sullilte to tlllprove extr~ct,on efficiency (Ref 19.I St."t' II. 3}. 
!I.~ No pa11ic]~ size estimation is pcrfotmed (Ref 19. I St."e 12.3). 
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21.6 	 A kiln i~ oor elllploye(l by CAS.'Housrou for ~II r~usabl~ glassware demnn!! (R•d 19.1 
Sec -1.2). 

11.7 	 Silic~ g.el activated at .,_ I:!O<C 'lo GPC. c~rbon. l!PLC or auril.ropogeuit cleau ups <lie 
perfonlled. Cohullll packi.ag. procedure " slig.htly rliffcrent (no neutral gd between 
laverS). Silica gel elnhou IS ~realer til;w 25mL (Ref 19.1 Sec I~). 

2Ul 	 S\•lfnric acid aud , odiumllydroxicle batk.cxtr<~ttiouvol ulllc:. are teclnted (Ref J 9.1 S"c 
I2.5·]. S.odium hyclmxide ba~ek ~xtraction anrl florisil cleanups are optional (Ref 19 I 
s~c~ 12.5 an(i 13). 

21.9 	 Staudartl procedure i• In hriog final volume of .::xtrac ts to IOOpL rather than 20pl. !Ref 
19.1 Sec 12 7_7). 

21.10 	 All extr!lct:; are st<lred cold ar 0-6'C instead of frozeu (Ref 19.1 Sec S.5.2). 
21.11 	 OpusQnau i~ limited to focu· quantitation reference compounds. Therefor~. all )';,ut"<!CJ3> 

<11e ()ll!l.nritatccl a)_!awst 1041. ll'IL. IISL. rulcli23L. The pw"j)ose ofquauhtahng a£taiust 
ulore tllau Olle labeled stauclarc is to rednce tbe effect , ,f ioJerference~ Quanttlatmg. 
a~aiJL~t four. rl!ther than live. c.nupooUJd, ~oil ha> an ~C]uivalent effect rRef 19.1 Tabk ] ). 

22. 	 INSTIHI:VIEi\T SPECIFIC AHDI!:i\Ot::\:1 

.'\one. 

23. 	 C'HA:."<GES FRO:VI PREVIOCS REVISIOi\ 

~3.1 	 S~ctioll I. I Added EPA Metbo(l refereLJc~ 
23.2 	 Sections 3.7-8 UJ)dated. 
23.3 s~'~tion :'i Uptlat;,tl. 


23.~ Sl!ction 6.2.1 tiJ)dated. 

:!3.5 Sec non 7.3 New J.n.cl aU following. settious reutunbered. 

23.6 	 S""'ou 8.8 New a ucl a.ll t"Qllowi:og. 'ect.ious remunb;,red. 
23.7 	 Sl!ction 8.9 Upclaterl for muffle liu·uace ptu~ed\u·e. 
23.8 	 Section I I. 1.2 (;ptlatetl. 
23.9 	 s~ction .I 1.1.45 Upcl1t~d to ulclud;, tom oil blauk 1n•n·ix. 
23.10 	 Settiou 11.2 tlpd~terl. 

23.11 	 S~ction I l 3 Upcl•terl. 
23.12 	 s~ctiou 14.1.'1 Update(l 
23.13 	 .Section t 5 Updated. 
23.14 	 SectJon 19 t:.;pd:Jtecl. 
23. I;:; Sec1iou 21 Updated. 

23-16 Table 2 Updated (iootuote)­
23.17 	 l"allle 3 Updated. 

2~. 	 A JTACti:VIPHS 

24.1 	 Tahle~- See Appendix I. 

14.2 	 Figure~- See Appell(lix 2. 
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SOP Code: 1-IMS- I 668A 
Revision: 4 
Version Date: 08/J 3/10 

APPENDLX I 

TABLE I 

NAMES, CONGl:NER NUMBERS, AND CAS REGISTRY NUMBERS FOR NAHVE ANI) 


LAIH:LF:O Clfi.ORINATED BIPHENYL CONGENERS 


WPA\ CAS Hf;i~h')' IIOPAC r \.->. rf>ghfr~ 
C U congeutt·1 numht'l' nt.trubrr l..;lbC'Itd ~tnlliOJt 1:nt:tloa nuntll('r 

:!-\ 1,-t 'B I "'15I-61).7 . 'c.-:-M<CB" ll .:u.:J: '\5-u 
1-MoC"B ; :!051-61-S 
~-Mol'll 3 :051.6~-9 ·c .-1-Mct..'Q' .:US:ts.~-77-1' • 

~ ~'-Ll:( '8 ~.lv:!9-t.JS-8 . ·r ,-~.:-l¥'1" ~L .~ ; . .:....u::-Sf.-1 " :.3·Dtt"'B ' 10611~91-7 


~ r-Chf"'& 0 ~~110-6 


: J-f'l~"B 7 :;:US.J-~~l 


~. .!'-Or('[f & J~SSl-B-7 


:.'·Dt<'ll ;) .1488.1-39- 1 C-!5-f.llCB' "1. :::<- <6-,l.l .~-· 
~-.<>·DeB tl)f :;~ IJ(.,.~:'-1 1 

' • .1'-Tlt<'B II -:u~n7-l 

.\,4-l l:- 'll Zll7·1·9=·7 · ~ ~ .t'-LJ;• '8 11 :IIN-00-< 

~.5-Dt('"B ~~ .\.lS8J-4 l.< 


<1 ·1'·1>oC'B 1:'• ~SU-6~:: 'C. -.:1. ~•Dt<."1!,. 1st ?11~{-,~i'. (-\ 

~~·.3-Tr<"B to 3S4-1'1-78-9 

1,:!'.-l-TtCB 17 J768<"•-6f·3 

~- ~· 5-TrCD' !& 37680-65-~ 


~l ~.-! ~ ~.~·.6-TKtl j •) 384"-1-73-~ ''C ~ ~-; . ::·,11-Tr<:T\ 1'-·L ~.$. 7.:: 

~ ~. ~·-TrC8 :o 38-14~-8~-7 

~.3.~-r,rn 21 :\57\J:.~o-u 


:.:;•;f. ToC'B ~ 38444-SS-8 

:!,.3.5-TI<" B !3 55T.!Q--1+\1 


:..J.ei-T rCB 24 5570~-JS-9 
,,
~.3'.J.rrCB 5'71 2-~7-.; 

~.;;· .:..rren ~ 38·1-I+RH 
~..!\6-r.ca ~7 38~~-~-76-7 

!,4.-f-Trf'B' ~8 7111 >37-S 1lr" .,..~ 4. 4'- Tnru· ~~1. ;nH~,l1-?6 1 

::.• <-TrCB :~ 1 5~6.>Q7-T 


!,J,o-T.CB .lO .l~69J.!'2·6 


::.4'.5-T.CB 31 tli<i(J6.1)~.J 

1,.-f.tj...T,CB 32 38~~4-71-R 


~.3,J-TrCB l3 384#-26.-9 

;·,.l..<-T.CB 34 l 7CiSv-ISS-5 

>.l'.J-TrC'B ~s 1768().6<1-6 


3.>'5 -TrCB 36 .l84-!+l!7-u 

>.4.-"-Tonl .17 JS#P)(\.~ 1 <"\r·3 ..! ,·t'-Trf'll· TIL ~H~;'h~-"") ..11 

> • .:.'-l'rCB :l8 ~3"i'"-(;6..l 


3,ol' ~TtCB 39 .!Ul-1-~~-1 


~~· . -; 1'.Tt.<"B ~0 38444-93-S 
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CB c<Jnsc.•·•ttr1 

.. .,. -;...s.r...-cn 
.!.2'~--''-T~en 
::~: .,., n· i.~l~r·

~::.-,.;.s TcCB' 
~.!.3.G-T~·CB 

:.2·..t G'--Tc.CB 
!.~.· 1.4'-TcCB 

l.J'.U.TtoCll 
:_!.J,~ '-TcC"B 

"" 1'A,6-Tc( 'R 
! ~'..l .$ -]",~C'B 

~:S.''-TeCR' 

:.,~. ' .u·.ycC"D 
:..?.~.tf·TcCB 

~3.3' J'. "feC6 

1.13' 4'·f<~rn 

:..l .3'5 ·TcCB 

I ~3.3' ~·-Tcr:a 

I ~.3.3'.6-T<CB 


l ..l.·H '-TeC'B 

I ~i~-'.5·T•:CB 

' ' .4,6-TcCB 
2.3• .t•.s:r ~.:en 

:!.3•.:'.it-l..;C'8 
2..).~.6-Tcl'S 

~•.J·..:...I'~ ·r~' 

~.3' J ..;> TeC'B 
~}'.~li'~l cC'B 

~.>'..1.6-Tc.<"B 
:::.~·...r.'·1- ·~ra 
~.l'.·l'.b·l<CB 
~3',S5'·TeCB 

:!,3".5'.6 1'¢('8 
_:..t.t.S.TL·CD 
"'~ 4.~". i'!.-Tc{:-Jl 

: ·_1,-I,S-T«.:B 
.!_.l',4A'-tc('B1·" 

J,.l'.·l.>- I•C'8 
3,3'.-t)'-T~B 
3.~\ )',T.:<'B 

,l..:J. -~· . ~-T~.·cae 

~~-3.3'..!-.-r-~··a 

:.::-3.3'..:;.pc("B 
.:!.:' -;,s .6-PGr a 
~:' ·;,..t -1'-Pc\ B 
z. ~~.J~~,s-?~.·cn 

SOP C(>de-: HMS- Jli<i~A 

R~visiou: 4 
Version D~le: OR! 13: l 0 

TABLE I (coni.) 

I"I."I'A C C,\.S rtRisU·y 
nurubt•· numbc:r 

5206)->9-9 ~· ~; ) ()5.\9-:::-5 
.:13 71);162-46-3 ..~ -~1~I.}.I ••l9-; 
.;~ /036~-4~-7 

46 ~1~6-l-~7-5 

~7 ~~J7.79-R 

-n~ 70~6~·47-9 

49 41 46-;-4(1.8 
5 (1 {!:79(>(\)-U 

5L tiS)9-1-04-7 

' 2 1~(_\!,)J.O$)•.) 

<· . > 41 -lb~- -ll -? 

~.; I :\9158-tlS-5 
<5 74'3~-~.:1-,2 . 

5 i) ·•L·Ib4-4l-! 
q 704~-r -67-~ 

")8 41•64-49-7 
59 7-1472-3)..6 

60 ,;.i (ll,).o-4 1-1 

l.il JJ~841-~-.6 

~2 5.4!30-l:-7 ,.. 
•l .1 Y~~n-3~-7 

(!4 <:<iQi. <B-3 
6:5 JJ:2J.5+7 
(;& ~5~S-lU.C1 
(j7 1.1~7S-<l-S 

68 13~15-S::-7 
(\9 60~-24-l 

70 J:?~9~· 1 1·1 

71 ·1111<>4·4~·4 

n 4 1-'<M·4~.0 

7J / -1338·::!.1-L ,. 3:l600-9J.(l 

7< 32598-1~-'1 

76 70JQ:!· J~-<l 

77 J1<9K-I l-3 

lS 70:,0:-49--1 
79 .:}~6-l-.J !) .~ 

~<) 33:::': -1-S'l?'-' 
~ ~ ' 0 -;6:-c;n....s 
s:;. '~6W ·6~~ 
)(.1 tt014S-:»-~ 

84 'iY~-()V-;.: 

8< 65' J i>--l~ .c.: 

S6 55112-lo<l.L 

llll't\C c~\:S rt';;:istr r 
L::.bc-ltd nnnlo~ ~ ._ logUlo. numb.:r 

~~ ,.. ~ .:.· (_<.T...-t'll' ~~ .:.n8.Ml-~u.J 

.:r L;. -::.~·.~a-Tef'U' ' ·U ~J~J.:-sx. :1 

, .,.-. ­

' \'" 

D' -.1.r-To:Clf·'" 771 I U56uo-11<3 

1 :-~,-t4' S-TuCH1 ~II. lm~.:{)l-~...c, 
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SOP Code: HMS-I668A 
Revision: 4 

Versiou Date: 08113il0 
TABLE 1 (con'-) 

JI' I'AC C;\S Tt'gist1-y JUPAC C ·\ S r-titbtr~ 
CB l 'OUI(C'ntr1 nun•lx>r nun1b<>r L:\btltd <lnalog fl l'lllog numbfr, _ --- 3,-t <·~P.:< 'P. l$7 3S1NU-!l~-S 


.~ .::·.3 4.="-P~·C"R S8 ''~l'- 1?-3 


~-~·,:;,.: 6'-P,~c·n .l\9 73575-)7-2 


~. ~ .t••r.S-P.:CB 'JI! ,,;q~•-07-0 


~- --~· .;,.r ,6-Pcn~ 91 ::.s !94-05-3 


: .::'.J.5S-P.:·C8 9~ 52(16.;-61-3 

~.:·.3.5.<>-Pet.'l1 9~ 73515-So-1 

-~ . :: .3.~.~-PtCl~ •;)4 73~ 7.>-~s.ol 


.:.: · 1.5'-~~I'~H C)_.; ) !lJ 7').99..6 


:.~ 3.6.~'-P<CD ~)6 J Jj 75- 5-l.f) 


:.~ ~-A. ·q:~rn 97 ~~ 4~-:1 1 -J 


2-.Z' l ' ,J .<t-Pet"H .,. ()lr_]J.··.;.: 


~- ::- .-1,-t '.3-P.:..·cn 99 38Jilll -~H -7 

:..~· ..:1,.!',£:·-t'cCH t•.)n .39-.18:'- 8:l- ~ 


1.~· ·t' ·"'-P~!t:B' l,JJ I 37t'.80-7J-:2 \'.~~ - , ' -"'-1\.•CH' 11111. lH~ I \(L } Q••~ 

:::.~ ,J.5.h'-Po.:Cll \.>2 68 JQ.MJ6.9 

"'-~· ~5,'6-P('(."D iv3 60H 5-ZI -3 . 
:.:~: . -l.:-~. 6'-J'~<'B 10-l ~(1~~8-lCi -8 l'f' ... :.,~ A.t.~ 6'·Pc<""B· H<-~1, ,::! j -1-~ ~ ")• i.:~; ... 

.:;,3~J • .4,4'-P\.-<..·n :~> l(l) 3Z59~-t-H · '( · .~~ .3}'.4,..11-P<C'ff 111'1. :oS":!(,' -62- i 
2.;_-;' , ol~ :0 -1\•( 'i) )li6 7(1424-69-0 

:.J.:;',.f,S.J\:( ''B 107 70·C4·6S·9 

~.3.J' . 4. 5'-P~ HIS 7036:·41-3 

~.-l..1',4,ti·P\!C'B )!.'-) 7HJ.:-JS-$ 

~J 1',4~,(j.()c(.'1\ 110 38380-113-9 

~.3.3'.5.5'-P,<'D Il l J%35-J:l-0 •·c .,- ::J.J',5S-P<cn· lil t :.3~4 1 (• · :'..9 ·~ 


.?..3..'1'.5.f,..PcC"B 11: 7447:!~.;0..~ 


~-·' 1',$'.<"·1'-:CD 113 6819-l-1().< 

':.:'\.4.-i:.5-l>cC.B' l l4 7M 7:!-37-0 1'Crr":.J.4,.f.5- J')~~,.cBt ll ~ L ~o~:f)·; .,_u. : 


:...~.~..r,{)op~-.('13 I l i' 744 1.:-38-1 

> l.4.'i.6-l'c\'B llfi 182.<9-IJ~-7 

~.3.4'.5,6-P~~.-r·u 1!7 6819-l-1 1-6 
::. \'A.-''5-1>«-'1''"- I 18 ,; I<o'IS-ucl-<1 nc -~•.3·.~,.;·,; .. f\!CU liP, 1(!41 3~Jn.71 
~- ,•.4A'.0-P<C'B i IS> 56558- 17-9 

2.J',.1. :>.5'·P~·("fJ 120 6Rl9-l-12-7 
 -
Z.'-t' A. '"i .'~1·\;("'B j :! ~ '-65'8-18.(1 

::·,3 .~·A."·Pp('B 1'' 76S.:I;~IJ7..4 


:::·.,; ..J..r.5- l"~c-rr 1:J 65S i l)..44·3 1~.,.?,1 ·I,.;",'\.P(< 'B D3! ~..~263·~· ; 


::: 1.4,S,5'·P\'Ci3 124 7~)4 ::.-4-?rJ..J 


::.;.4.5.6'-r.:c-1:1 ~~ 7q..;n...:l~-:: 


3.3' .J,..r.>-T'._:('BV 1~6 57~<>5-Jil-S ;'t:,--J-3' t -'.5 ·f\:<' fl"·' 1:!6L ~(IN~~-G.~ :a 
;,,;- -: .-.. ~·. r,~~ca 1 ~7 JOtiJ~-33-1 

:..::·, ;3AA'-.H:..;CB J i:S S83SQ.07·3 

:,!'.J.3' .~.>-H•Cll i:!9 55215- IX-4
r-­
~~::·,3..\',o.I,S"-1 L~l"B 130 5:!663.66-S 

~_:· 1.;• ..:.f•-H.."(("B r:;l 6119S .7tl-7 

~.~.l.l ~.6'-1-J:-;<.:l\ \32 llG.80-0S-1 
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C U ti)O.t'Ott·' 

't...,.....'-~ .,5·-H:":CU 
;_ ::_; l*~ - H•-<1\ 
::.~·J 1' <. ,(f~ l t."iC'..B 

;,c ) 1 o.o'·llx<ll 
~ ::· 1 ~ .-·,.s-tfxf"'B 

2.: · >~.~· <' -liXCB' 
::.2·.J.• 4'.6-R<I'B 
:._~ 1 .J..:-.~7-JL'(("'B 

~· , ,.: \."' '·JL'-"("'8 
~ ~ t ..J , ,6--1hC"B - · 
~- ::·...t .:. '.<5 '·· 1i~-cB 
~· tJ_ 'i.' ,P·H..~t ..R 
.. "!'_;_.; .r:..l:. thC~D 

:..~.; -15.S-HxCR 
.., ~· ~A·. c. ., >.Ji~C'U 

!.~-~ -t'.S.6'-It -:rJJ 
:.;:,• •.r.~· r... t-t.:<.ra 
.. ~.3 -1'.6.\,'-Hx C'P 

~ ::· ~•.,-,Y ,6-H'(l ' B 

;_ :;· ~.:\,6l•'·Hxi""'B 
.!. .;:· . .: ~. ...5'- lixt•t:~,J 

~. :!.~.-1 '. 5'.6- lhCH 

:..:::.~ .-:.' .6.({-llxCtl 
' >.3'.~.4' ,~-lixClr 

~. ' Y 4, 4', "'-fb:CD' 
: .. U ',-; ,4',(!. H<C'i< 
... l , ' ' • .e ~.t.' . Jt'l:\.'"'8 

~.J.J',.t 5.b.J lxCB 
~:;, v..:.~·.o.Jh-cH 

:.,..;,3·.~ ·,5.c•-Hxr B 
~.3.r . .f, ) . .,..lh('B 

:.J 1',4'5'.6-lbcC;B 

~.;.;·. ~5·.&.1 lxCB 
~.J.~l.• t-.5.6-llxCB 

~-..l•'..J , .!I' . ".S'-HxCB~ 

:!...l".~. -1'.>'.6- l l~C'B 

\ .3',4A'.5,S"-1 L'(Cll'-"' 
!.'2' -'.lt.ot -l '.~-u,cn1 

2..l'l..r .• 4'.6-tlpe-H 
!.Z'. ~:v..a,~.'~-Hren 
:!,2",3,3'.4.5 ,6 -l lpCB 

.! . .'!'-1 1',-t,:\,G"-U~ 
1.~·~3_.;· . J ,5'.L.;·Hpr_B 

.:!. ~· .:; . ;• ...t.I$,6'-Hp(:£\ 
:..~·.:; ,_;·,.~·.:' 6-Hp("B 

.:.~·.3.3'5 5',o-Rp('ll 

Ill PAC 
nuotbtr 

w 
13~ 

i ~' 
1.1o 
U 7 
l 3S 

U? 
1-10 
1•1 
14:: 

'"'-" 
14J 

H 5 
; -H) 

I H 

14J 

'Ji) 

I~' 

151 

lS: 
1:\3 

15·1 ,,, 
~ '\{\ 

1>7 
1 ~8 

1 ~9 

l!lll 

itH 
16:! 

1<·3 
16-l 

16' 
161. 
167 
168 

169 
17•1 
171 
172 
rn 
1 7~ 

175 
17Ci 
]77 

178 

SOP Code: l-I:VlS - 166~A 
Rev is ion: 4 
Versiou D~ 1e: 081IJJI 0 

TABLE I (co nt.) 

tl'I'AC C ..\S rt"J!:i,tr~' 
.. n:llog uumbn 

1'81. ~::/·'--fj(•. \ 

I 
I 
I 
I 

1 5~1. ~3~-- ::- ..• ~~ ~ 7 
t (",{',t ~m:_t. ~--6~_.7 

t57L ~H.Ht• 1u.5 

1071. :!mt::rl l: .(l•l.~ 

l rJJL :!OK!6J· tn· l 

17SL "l~1J I !Mt7••1 

CA ..~ rt';i~try 
numh.tr 

3S0'>4-11.1.. 1 
-~?(U-71)..$ 

:;: 744-1;-5 
)$-II 1-:>~ 
3'\6~4-(1! )- " 

3..~~:!3-.: 

jc(IJ().56·9 
59::91 -6-l-J 
.;,:~'] ) ~-().;..li 

41411-61-1 
(~Slf').J . I ~ .u 

1>~19-l-14-<1 

7"H:- J~<; 

51~~,""'~·1 6-Cl 

6'S I<j-1- t ~-S 

nm-• t-6 
:;~,.;Sf).t~4..ll 

cili 1 9~.ns.1 

S:OOJ-<>3-5 
6'819~-~!\': .2 

3~-17-1 

601-15· ~'-4 

3.'979.fi3-: 
31:1.~-llS-J 
6978: .,.;.7 

N~T.!-4~-7 

3963$-35-3 
~ 1411·<>~5 

?.;~n--13·$ 

l963~3.l-: 

74472-44-:1 
7447: --1!'-0 

7447:-46-1 
-ll -lll -63-6 

52663-1:!-6 
~9}9J-65-5 

3Z77-I-16·6 
350(\j-30-6 

<::&~3·71-~ 

5 2663-74-S 

GSl9-l- lfl-l 

3S41 l -~ '-~ 

401 86·7C). 7 

5~63-6:<-7 

) :663-71)-.l 

' 2603-67·9 

Ubelf~f flm\log 

1\:'.-~'.J.J -l'..$\ffxC'B" 

'lc: --J.. ~·..:. 4'.c.t..6'-il!!t(~B..: 

'"fC>!3 )' ~.j','·ll.!<f~ll' 

•~C,....~ ~--'"·"' .2' '.·.t txCJf 

1'(".. L~.3'.4,.f.~ ' '-llxCll 

•'f' rr-J ••r . .a•. ;•.' 5'..HxCll · 

Hct~~--~·.3.3 ' t;_s .o.-H(')'i --w 
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SOP Code: H:vJS-1 G6~L>. 
R.evisiou: 4 
Version Date: 08/ 1.1>10 

TABLE I (cont.) 

lliPAC C AS re~:i·"l"Y llfPAC CA>S rtgi.<u·y 
en eongtutr' llUhlbtr numbt•· U.btltd 3n~log nna.lo~ llUIJ..lb~r 

2.~·.3.3'.5.6,6'-lfpCtl 179 52663-64-6 
~.2'.3~~.4'..\5'-~IpCB.1 I so '-29-33~06..

~~~.3.4~~',5,4-HpCB lS I 7447:\-47-2 

2.~·.3.·1.4'.5.6'-RpCB 182 60145-23-5 


.:!)::'3 . ..t.o.I'5 '.6-HpCB 18~ S2oG3-69-I 

~.:' .3.-t.4',6,1i'-HpCD 18'1 7447:,-..JS-3 

2.':!'.3.~.55'.6-HpCB 18.5 52712-05-7 

:!,~ ,3,4,5.6,6'-HpC.8 1~6 7447:!-49-4 

~.:!'.:;,.r,s_s· 6-HpCB' IS7 5:!663-68.(1 

2,:!'.3.4'.5.6.6'-llpCD ISS 7·1487-85-7 " C z:·2,2',3,4'.5.6 ,ti'·HpCB; l8SL :!34-132-91 -8 

:.3.3'.H '.S.~·-HpCB' 189 39635-31-9 1'r::<2.3 . .3', 4~4'.5 ..."' ~J-1fJC B.:.' 1891. 2£J&2GJ-73 ..4 
:!..3.3' 4,4'.5.6-HpCB 190 4\411-64-7 
~.3,3'.4,~·.5'.6-IIpCB 191 7<1-172-50-7 
' 3 ., 4 5 "' 6 HpC'.. 19Z 74472-~ i -S-· "·" ~ ~--~ - Jj 
~,3,3'.4',5S,6-HpCB 193 6<n~:-91 -ll 

~.2',3 ,J'. -l.-1',5.5'-OcCB 194 3569-<-08-7 " C.,-2.2';l,J',4,-1'.5,5'-OcCB' 19-IL ~0826.3-7~-5 

:..2'3.3',~.4'.5..6...0 cCB' 195 ~Z6{)3-7'8·1 

: .:.'..3.}'.4,4'. S,6'..Qc:CE 1% -r~74\t-:;<l- l 

2.2',3.3', 4,-1',6 .6'-OcCB 197 33091-17-7 
2.2'.3,3'.-1 5. 5'.~cC.B 198 6S!\N-l 7-2 
: .z·..:;3'.4,551 .6':..0cCB 100 5co6J-75-9 
2,2',3.3',4.5,6.6'-0cC13 200 52063-73-7 

1~.3'.4.5'.6,6'-0eCB 20 1 40186-11-S 
2.2'-i . .3'.S.5'.6,6' -OcCB 20:! 2136-99-4 ucu-~~rJ..Y..S-5'.6.6'-QeCB-; 2f12L I05(100.~6-8 

2,:!'.3,4,4'.5. 5'.6·0cCB 203 52663-76-0 
.2)'.3~~ · 20-1 74471-S~-9.4·.5)6~6'-C>cCB 

:?.~3 ,3',~.4'. 5. 5' ,r;-OcCB Z05 74471-5.3-0 :Y;~~-:1.3.3'. 4~4' .5. ~·.~OcCB' mi. ::13-144<>-6~- 1 

l,2',3.3' _ -1,4'. 5.5'.6-NoCB' 206 ~0186-72-9 ''C,,..: _2'J,3',4,4•,S,$',6-NoCB1 :w6L ~(>8:!6.3-75-6 

2.~·.3,3'.~.4')5.6.6' -NoCB ;07 5l66:.>-79--3 
2,:!'.3, .;•~4.5,5'.(i6' -NoCB ~08 52tiljJ-77 • I 1 ""{',!-~·2'.3,YAS.S'.6.6'-NoC:B' ~081. 2.i4-B2-q~-9 

OeCB' 209 2051-2-1-3 "C,.!);:CB' 209£. IoS(>00-27-9 

J. Abbre\·)mi.otl~ fc.c ChL~>rUl~lliOll Lt::\·~ls 

i\1oCH l\·LOJi.Cl<.:hlo.n."lbipheny1 HxCB H..:~:..('hl.orohJph~nyl 


DlCB DiL:llfor~bilJb..::o>'l He-p"ooblorobip~onyl 


TtCB TliL:hlorol>illheJ)~·l OcC.B Oc1nchloroblph..::Jlyt 

f eCB Tetnu:hlorol>iphcnyl ~ol'.B Non:lC"hlorobiphe:uyl 


?eC'B ?eutllcbl<.lrOLJip)u:nyl D•l'.B Dc:-..: ..l.,;hlorol>ivh..:llyl 


t,..1bded 1~·.'~1 of ~hlorin:nlon {LOC) \'.:iodow-defin.i.n~ .:oo~..::H~l 

Lal>eled U\jectiou Utt~Jun( "101udard 

Pllge 50 of34 



SOP Cocle: HMS·l66K\ 
Revision: 4 
Vt:J';ion lf.ltr: OS! I.' 10 

6. \Vot1d H~Rilh Or~t.uiz.aiiou (WHO) 1oxic con2-tner 

7. Ll\bele-c1 :u\t~log of WI 10 1oxic c-ong:eu~r 

Pap.e 51 of84 



sor Ct•lk: H MS-1668!\ 
Rc\·;,;,,n; .l 

V~r~ion Date: lJI/1 I; I 0 
'fAULf. 2 


IH: n:.;-.. no~ T!Mf.S (RT), RT RH'f.IU!:NCF.S. Rf.lA'ITVF.: RETF:NTIOi'Y TII\IES (HRTS}. f:STIM!\Tf.f) Mf.TIIOO 

llFTl'CTION LI•YIITS (F.\1LH S) A.ll(l) ESTJMA'ITD MINI Ml'M I FVF.I S (I·~~~ ..S)
.. ,.,._, .. ..' 

! (J<,I~···tio'll Un•ft,. :~n(j nlhlii'Tilllll k' th'. 
MMtb. ~u:d <"'>r..:c·fttntlvl'l'" 

"' -­
;-- ­

l\'~1('1' ~r.JI('iOti•\"T 

<:I \\:lrJC,CJW (l'lil-l H•2/k)l.l rp~~.) 

.. - t:on~tMt ~o. :..• RT R\'f' RT' 100'' RRT limit,·' (~"C)" Qu:tntft.aUon nitrfn('~:· li,\11)(. 1s:'l'- (.\101. I E-'>L uo.~·~· 

(:<>Hil)~Jl6,· 1))\n~ ~~~. ('-'' tu• 2.~n{(";(t~ !IYl.a~I+IJ lOJC..:UOII lultill..l lUt,tk,rd 


('C (OO~trwt 

:'\rotk)\.'hlof()MllhN•;o.l..: 

) I u. u ~; ( f.(,ll: 0 ol-JA8-I 6o~• .J.:; 
" iJ }\'f) $ !I) .... __..:._ 

' ! Jt lnb!o> 0-1!1 ~ 1J 1nw • o_ cur..:< " 11..~~.. ' '" u' I ~· ~ 
I > 31.. h o.?J \ .OOt tl o..)(.wu-• 0'0)1 -~ •l .\l. t-• ~00 •) Jv !/'o 

f) ltlo F ..m hft•ltt·l'l~·b 

l .1 1(. ~ (I, .U:• Ull•HI Q O<J'k1- l ooxo -i ·~ ,,,. l:~ •.oo ,. <(I 2~· 

! ,... Jl. In } \ 1Oi 1n I Oll..I M 7u ,, ~~Jl'il. .!~ St1 ~ ' ~ .. 
2 " .-II i~ )) I 1.1oo ~ I P \ l I I ' "'l ,, ~J J,1\f '" ~(I : ' 2 

l - .I~ N·o~ IH:S i I ~ ;'\1-1 I ~l) u ·'1/ 1$1. I< ~Q 1 ~ ~ 

! (o II. !~ 1r.­ I leo·~ l.l(o U·l l ";..! ,, 1L j ,q_ L"; ~6 1 ' l 

l ' •t. , ,, .J;S. I n·:~ I \K6J•I 1'0:!! " ,1..' \ ~L I I "' ) '· 1 
; • J~ i~ ~ :) 1.1\\-~ I J '>aZ· \ 200: • 11,J1.\t. J ~I ~.j(} I~ '" ~" 
? " l."i. ~I ~! 091.­ t).4.t.:.U.O.~Z*k " ~I. l..Sl.. 31 I•JO ~ IQ ~ 

: I) I~ 11~ o ...... tl Qlt7'\-G l)'t) '\ j) •1 :l ' i, jt;"\ )gO Ill :_,J lo , D l'i.! . ~~·U.l o.,.c n o ~~:--o·~:- 0 ''-'l.'l. 

'.. J:• I ·it ~.\ t-.• (i~... 0 l,llH.l·O)tRIC6 " 11 .' 1'ij , !lo: 1(1(1 ' 19 5 

l I)·!~ I.C !3 t\ ' O~IUI 0 08:!:l.C..')t7: • !L 1!>1. 

! I< -- ­ I '• .. Yl .:n ' our,· ll ~\+•):•• , t't'l l · I•... 1->L l~l '·c>O I~ ... ~Q 

T,.Jd+IOn+blj+l•tt•:-1 $ 

J ,. I··~ J ,. , .. I flllt!:-1 I •.IV\+')::'· 1 OQl'•l · 1·\ I'JI I >: IUU I I II. ' 
' Je l ot. I ~!' •' " I ,., ... , , I I "l':lo· IMC<I •.· l"!. \4 . I n WJ I ' '•1 !lJ 



SOP Code: II MS-1668A 
Revision: 3 
Version Date: 0 Ill Ill 0 

TAIJLE 2 (conl.l 
Or.ln linn Ue~ril~-:unl IJI.Irtltnormlrw•h . 

•\I:Airix nnd ('OII-C1-nfr .•n&n"' 

" '.:\ft'l' Orh,r [:\1f".lC'I 

Cl 

:-...' Con:t•Qtr :So. t.> R'r Rn' R'T~ RRT' HRT lhuhJ 
\\'indo~· 

(•~c:)'t. Qu:•ntl13111on rtf_tf'(!l)a>" 

I!Q!I ) 

~.\fDL )';\II.. 

fnpk~l 

~;\101. OIL 

(l•~·:ul.) 

E.'R 
) 

' 
,\ 

I ' 

' '* ,. 
i •)_. 

I 

I•' 

~~ :J 

•• t• 

~: ~ 

I l ·.'~~· 

!•'•'! '" 

I I:,-, 

I IIYJ:·l l'a~ ! 

' .,._...,, tiH.IS 

l l:J~J.Col 

; 

• 
' 

EJl. ~·•• 

l"-'-­ , ,. 

I'll. ,., .. :Y.": 

I 
., : J IC• 

,\ 
, . ,... :0 ~ ' -.: I :> ""~• I l .t<\·,,.) IMH " lli i, ,L' t (y :... " ~·J . I.' 

~ 

' 
.I 

!> 

J4 

) •li . 

···1· 
,.,·. 

?l i' 

~' :"\ 
~: t~ 

I I u~ 

I !H.• 

I ~:·· 1 

I t t:4 J J t.-1) 

I I ; a . I 1.._,14\ 

1 1~···· 1 )\ 1 { 

·' 
., 

" 

1:~:.. ~~,.. 

I I ',. 1.#\ 

1... , .., ., 

('.·' 
·'' 
w: 

!llC ,.. 
... 

lOO 

.< 

I 

• 

,., 

1r 

>t 

I~ 

' 
1(: 

.' 

' 
u 

?I 

\ '' 

l"' 

: ~ I 

: \ ::. 
1 :.a<~•, 

I ~~~.. 

I J ~.1 11. 1 :.r~l 

U ..iOJ· J ~J~J 
• 
• 

. ) •l\. , . (. 

1 : ·~ . ~-_,_ 

. 
:.., 

:o<lQ 

!OJ 

. 
$ 

~·-
:IJ 

lij 

!I) 

J 

) 

~' 
~( 0 ··~ 

f ~t.. 

~ \ ..­
: ; . I ! "'IJI 

s ,-.-:·J 
I i" ~>~>i) I ~ -.r· 

i !N' &· J .~ -~v 

lf• 

w 
l\1 .1-C 
,;;un. $) :Ol-J $ lO lQ 

) ! ·;.. }') J •L 2( J..~ t.::--·>1 ~.! l•t•S· I ~-:"() J(• )'Jl/) 71. 

' 
) 

., 
:>I 

, 1 

~~L 

" 11 u: 
10 1\ 

ot'o• 
0' X: · t, 

Uk.•~{I;··VS ~P 

0 3if•O·O~V;= 

., 
• - l'..lt, P I 

)1/~,,.,, 

" 
I ~l 

;•.o 
")) 

' ,, '•I 

l•) 

ill 

21) 

~ 23 .~•t. >.1 .: h Kfo1't ORh l ~k\Jl : 10 I'' I,'., 

) ; .1 .\":"1. !\' .: .• IJ ~(j.~ 11 K<"'::v· b•>' l HI ' '"·~~~-
1••.: .,.., '" ... :o 

) ~1 :a :n. !• ·­ ~ 8~? 1 •J.i .'iU-·0t.'6l0 w 1'"'1_,'3-t. 

) :I \ ..,, ~' I \'.; i • l\••'~ 0 ~·.'!1h·rliv-~ 10 1\tl."""\ ll, 

) " Y't. ?... ,,, ~J l)(o(l:\ U ;;\t)I: .¢.Wn<f\ "' J••t.. ) "1. H· X>\1 $ :o '6 

) !I l) rL 1v~ U.((•i' V ,\ lS(i.l l·•'ll'\."0) 1 I" 1'\.•..:q. 

' 
) 

. 
~• .. '" ~.,,. 

' " 

:10• 

l) k~lX 

0 ·;"-~ :" 

n>:~:.ns•n • 

Q ·J1l •• ·" I))Ul 

• 
0 

1•11.., ..,, 

1')1.. ,.L. 
.. , 
-.. 

"!') 

!<>l 

• 

" 
: (J 

~· 
10 

i(• 

' 
' 
) 

) 

. 
I < ,. 
,. 

\ 

' 
~-~ 

--~ 

~· .. ID 

;..) !) 

" l l 

•''io;\ 

n·• .. ;, 

0~10 

J ""''" 

'' '' ! !'...... 
VT I(O(>';- -....;'\ 

0 +\SJ.}.4l·~&,.lo 

:! .... )'f \ . ' ~I I 

( • 

" 
•.,., 

l1~~ . Y"t 

T• ,., 
t4f.. r t. ,., 

•• 
•• 
L\ ! 

~ ~ 

•q 

'l') 

"" 

~ 

< 
I' 

.~ 

"' 
lO 

.... 

Iii 

'" 
"' 
"' 

Puge 53 of 84 



0 .. 
0 

" ' ... -~ 
0 
c: 
0 ,: 

·~ 

~ h---1--+--1-­

.... 
00 

'­

.... f-------1 

j h· 
<= ~ -< 1------=-l 

• • 

0.,..,., 
0 0\ 

~ 
~ ·~ 

! 

-0: ; , ,:; .... 
~:.. .!: 
~ ~ ,, 

~J' '!,.! 
1 ~ It ?. ;., I.; >. 

-. - ­



SOP Code: HMS-1668A 
Revision: 3 
Version \)ate: O!illi!O 

TABLE 2 (cont.) 

u~u·..·tb -.. Umlt" ~·nd ruhJ.i{I,IVtU ..., ..h. 

~(ud:t :tnd conct~tu..ulcuJ'·' 

w.• cw 0TI)4.'1 J;k(l~ 

(:I \\·-~.dtl\1 (pdl.t ("it'lc;(l fCIJ!~d..) 

So.'· ('ona,f'notrNo. :.\ RT Rtf' RT·' tUrr'· t~H'T llmlh l \0!4:).. (Ju:.~nJh:JO(It.oiJ ··•JH CIH'('' ~-\tl)l. t:\ll. 1':,\llll. nu. L.\fl 

' 
I 

<•' 
.I·" 

:.~:.. 

" · 
~:; -·· 
;...•~') 

l.1~)(l 

t .~) . 

1.:1~0·) ?'~.; 

I ~ lK,•·l ~ \..~ 

10 

I•• 
<qJ. ~ I I , --L 

...~t,. •ill - 1 H'~ •co I" ,,, 
'~ 

I II IlL :·1. 'J I lll3 1 n o3-l 2!n 10 <: 1..'-S II. --1_. 

.I n ~ ....~ H .. .N -4.\) I .' 'd .. I ! !!\;.;.I :• .:.J.~ H• ·i ~ ;•.~, II. ~~f. 

I 

.I 

.::1 

-, 
\1~. 

\ :i. 

WOI~ 

; q [.~ 

1 1t·~" 

I .'(,l,l 

11'··11·1 2t>l'! l 

l .1toO;>j;• l l \-i711' 

10 

I <I 

.;. u.,;..,u.--. 
'-H..'<II:I 

,­ :90 ' / 1'J iV 

·I ,. )..:1. .1.'.1 ! ! I ~~~;1 1l•o3o- 1 J ~1; 10 (Jl,jll• .,... 

.. ..... ~-~· I .fl. Jl} (JI,J 1.]1)\0 I ~ ~: i ~-I 'h:..X 1(1 '-'L~II. - "1. 

.I t·: ·'·"· ':10~ ~.~-Vi u­ ~~-I ~ ':',·.o ,, ~n.-~11 .:-... L •I ?(jO u :'(! 10 

I ·" '~ I . 30 ...~ I : !J•q 1 ~'• i" 1 ~S·S." Ill "'<~31 l""rt 

I ' I \II.. 36 ~~ U9~1J- I ~·J\~- I :1.i·,~M '" ···~'til. · :·1 
)I•J ,)9 11 "-(l ~·j 

' )-:; .. Jl. :H OI 1.3(• 1.1 I ~y -·J.j J,(lt·'J t•J <JL;tu. :--~.-

•• •I j ~ .., •. ·: t H ~ · ~·_) • 1\1''8-1 ~ru~ I " .. lli7(111':1 

1 (i·l H t. s1n I JO'll l~r(I.I ,H I ! " $-lL811. :;·1. -o :0.0 ?(: i ·~ 

.I ;~ ...: ~l. J l.5~ G~).)•• (l P. 1 ~~1J..tJ:!) " .. !!. :$' 11:-r::: . J ~it{ <® lu <!I ~·J 

·I o$ ~~~ ~ ~ H- o ~ u·, !J!',..,..noOJ··~~i 0 •.1),'.11 "" I lP .,., 1'­ 'll ;3 

I " 81L >.2·.:... O!it S IO o.s.;?-.o.a:U..' " C~J. SI ~--1 )~ ". ~}\1 t: j(J ~C· 

.I « f.: II \' (I'· O&b'l ox..!f.l·d&.l<• • ,_u,.gu_' n·· II>J " Ill ~~-

·I " ~IL -(~ t~ fl(o,u '>~ ,lt•~ ..~ c:. Jtt.rl • ~1,;,11,.:·-\ 1.1­ ~,\ 11 "' l.ll 

I •' ~·1. .\ ; W Y ff)~ o 1n•).g£" :~ • :; lh, :-;11 ., D2 :IJJ II '" ~6 

' <: ~ t: \l. l:l.;,: {} :..::::!)1 u•- ·..ui<ll! " <> t.su.-. 
1 

.I 

' 

-. 
'I· ., . 

·' !L 
-.;r• 
·~ II 

;l ~~ 

x~ "-' 
"~' ,­

!:•:-:>:)! 

.;.~~ "' 
oa~ 1•• 

Ytt~o.<~~..~ 

' ' !·:)U l '.im;· 

' l ~lQ-.ij...... 

J: 
! ~ 

If' 

•, :Ldli. ·~-I 

" Jlo'!11 - 1. 

\ ·\:j.'RIJ ~1. 

1"1 ..,~1 I ,, !(• 

I 

I 

l)l "'0 - I -~ 

Ht 

!tJJ.. 

!ftL 

33• "~· 

.\1 " 

b ::~ 

~ :-....__: 

oj~j hQ.&&;.t\ 

~..,., '-~!r 

I : 

• 
..\ILSll. "" "G 

'u,~ II -, lj•! 1QO •• .. ~0 

Page 55 of 84 



--

SOl> Code: HMS-1668A 
Revision: 3 
Version Oa1e: 01111110 

I 
 Q..cr.-h~Jr.l. tfl~,, :.~:M.I nttal~-"~1 tn oth. 


,\C.Jft'b :tftd: CO~Ct'1lll"!\l:io•:-.l 

W.itH' o,,., f:xuxs 
fiii!ILI (oo;l<o) ({>-;!·~···)do _.· 


1\.o.( ('"";;.~·At•- Jrr Kt.r: IH~ RKr'· R.P.T llh~IJ- ht<J' (J":!111tibi.IO.b ref"'~~'"~" J·:.."m. ~ J•:.\JJ.)I_. l :)IL f.ML 

C( Wln.

· Noj :.' '~ t )(L 


' :~ 1 ~" ll
:. ~ t:'H.. !)J.::··~.\ (I ~" ..(1,() !I'N "' u .~!I.S' II, '"'71. I~-~ •"o..:.i) ~.: :-p 

I ..:U, .,c r·~ ';:•••Dn u··u:;.o 1i l '~ '<{j roo :••J 10,~,.,II.~'• • ·~ 
I sn. )$:14 ti91Ql " 0 ?l-t1·0'~1'05 5-~LSJl , 'I-L 131 li>O 13 i•3 :ol"' • ..,.,

·I x.;; fl: H. .\'\ --~ ( o\1!(1] !l ~l.J~-0<)1"" (o ~Hl!IL --:"1. 1::'\ IS !0 ;J 

·I i9 Rlt, :;-· lr. fJ crn o) n;ooo.l) .}.,,, ,, .S1L~ll'-~L I ~J '<JO I- 5•) ~(I,.
-1 ~II , .. C,) i:; •l~"'(o ~ ')~"'"'·0 ~Jqt\ .. ·i:i.;>.ll:''-1 PI I • ~ll 

I 81 ~ttl ;;~ H I (l•)•J 1 (I o.)fi(;Q.. I 1>01 ~ ·H 811. 1' - li>O 5li .:_;~ 

'~ ~ 

'" _, ~ -- 3~J 01 l lllJO.l u,.,,.,,-,0. 1®l;\ ·Pl --~ lfi~J ..., ,- ~J'" 
·~.th(l('d, f'IOI~~f\4-. 


.. ~. }(, '> j_, l:l ~r; n~:~ o•m-Qf3l~ i ii ;!L 


' ~u. "' JS Y.! I l'·l5. 1 .}1~:0. 1 :-.·~!);\ 10 .•~J.
·-" 
' ,. l )~j_ 3'):01 I )i-. ! .\.~I;J.. I ?.l•N ~lj '21. 

f ,,.,,,,.;.umh·st,.•n~ HUJ. t-'<: ; :-l.,.l',-4,~.!'-' ·f'··<:l)) ~., l,:.,,,.l,•d l•~~•fOII h.•h:r..;•l "~_tlntl.•r•l 


{'fl too.c.tru:r 


1'4:n1 :.~.,·.t.f.<•t:toh ~pllotrt>I" 


~ 10·1 JQ,u ~Il -l) I QOOo •1,•:"·'-i·l :··!•I .. ·H HUt. ]~:$ "!JQ ;.• 50:1 11)
,.
~ 0\,. Jl•U. ~'I'; !.on &~I :~·- I t•!;~~ w 1U llJI ~IJ'l~- ll~l. ~ 10:1 !00 ! J ~.j·' . 

' '~ u
tu3 wu. t oru~ I 0"'9<.11.:1tN ., IOII.'IlJJ,tl ~ ~- l lSIL ~~$ <90 l.l ~.} l• 

~ 
._, 1!._1.11. 1:· .~v I 0'•13 ·~·1 ~-l ·• ., ib~l. I~' 1 , I I ~ 1..· 11:-il. I? I •·l'l ;. ~ 

--
'~ ~ 

; oy li) l_l. 3) 01) I Jl)3o f U)S:~·I I I U lO H•:J 1P !il l a . I i~t. 

' l ''<i loJ II. )J fJo I 1110 I I•»!•( lll8 lo} 10 11.12~t.ll ~ r.. I,Si. 
:=I ;10 ?: :'·:0 

• } I•) II. )}; I I l lh·!- tJJr., 1 1.:.~ t•) 10 llJI 11!. ! I \i. I l,:i. ~·' 
Ht~ , ,~ II. ~' ! t I i10 l 11f .,.. I IJ; ,; :•.• Iilii. .~ ? ~l -1 1 ~ 1 ; Ml 


j ., If~ II, Tl l't- 11;0 , , 1 1 1~~ ~{· It• ll 1: 11 ll1ll 181
! ''n 

~ •H.10Q'91 IO!~ hl tt. 3~ ll i J J>U l I Ol· l llR' l ' J•J1L l:ULtl ll.•il8t 


http:1!._1.11


SOP Code: HtviS· 1668A 
Revisic>n: .3 
Version Dale: 0 1/ll/l 0 

TAIJLf. 2 (<'nnt.) 
,-­

l)t'lt\1i:••n ttn..... "'"'' miuhu"'" ,•.,..('.,. 
~h.,b. a•IJ C")nu·.-tr.~tt•o;:• 

\\:nt••· Ot~u {:dro~d 

Cl 
l"o. ~ (.'on~nNNo.;" n·r Rrr RT' ~<NT' ltR'J' lhnu,.: 

\\"lhiJ..U 

l'"'-ft~ Qu~nhi:.U~ rthrtn~~· 

tpp'I,.J 

f ..\tol. £\ll 

(n~k~ 

l£.\JDL [~lL 

(1•-".od.l 

F...\U. 

' 
' 
< 

' 
5 

< 

::!$ 

•• 
~·~· 
~I 

~~~ 

1" • 1 

l•)·tl, 

11'111, 

10•11. 

1011. 

10 11.~ 

10 II. 

JJ..::-; 

:-.J 1~ 

J.)-.'1 

.~I ! ! 

.~ 1··: I 

" ..­

I.LU" 

I p •.ll 

l.I JO" 

I '"'' 
l.l >;ro.!'~ 

I I 0 If 

1.131 J, I 13~!) 

1 r't·'' 1 , ~:: 

1.13-M·l. I ll I 

I I JSH I \I" 

l.lti.\~ ..1 IO~~ 

I l~:!<·t l'i,_~ 

·~ 
~il 

tl 

" 
• 
" 

!0 IL D JIA I 1!. U eJ. 

1·•1t ·l!ll.ifi-4L·lJ~·, 

I•; 1 ~1l~Ul l o.) J~J. 

t(J tl•. l ~1. 1111.. JHk 

1611.i i >ll .,_1! H.H JSJ 

IQ U ~ )l~.t 1HI.t)l~1 

m: 

12~ 

1•s 
lft·~ 

~(10 

~(I(! 

JIIO 

.>00 

I? 

I Z 

I·· 

'O 

<,; 

.lC,. 

~·j 

~·) 

'~ 
::J) 

< .)J !Z'll. .) \Jt• 0-;\1 fl Rc..l,•Oiv \ l ( , U~ It \ J)IJI IIV ' )f.:J, IJ ~ ....) 0 I~ ·~ JQ 

~ 

~ 

H~ 

•)(f 

I ,Dt.., 

I ~JI 

.'o.o(•I 

.lt:~.Q\ 

0 ¥.11 

~:~ 

O..t.:1nJ.()'Bl@l 

osro·•­oSt::·" 
Jij 

· ~ 
ldt&..J~Lll tL, JJ~l. 

l•)·lli"~ ]J(..t I H.•' ) Jl<l.. ~-II ~1)"1) ).1 U)O .<Q 

' I il j IDIJ :t.j (o I li l'N;l 08'·'7).0 8~13 ;(f 11;11 \1'\JI J ~&,.·a J.SI. 

l 

~ 

~ 

i l? (;::,. to;Jl 

OJ 

"" 

12-lt. 

~~~1. 

I~ '•L 

.)(1 0 \ 

)·p·. J·~ 

~"0 *' 

11.~,.. 

t!>.~N:;i 

~ ;;.·\ u 

ii R1b4.0..~ 

0.!91!-0~. 

tl~J~..a~ 

J i) 

. ' '. 
I i i 

!fJ th ·t ~\J;t1U..J J:,;t1. 

:Ul~•.~ !'l.Jf! U.IH~. 

1_\t,l\ 1311,"1 i ~ l. 1181 
Zl"' ~eo ?7 •o iQ 

' 
; 

8~'l<l 

ot : 
·~·J•, 

·~~1. 

.}o&!) 

·'"'' 'I 

0.8?.'~ 

t· RI~J 

0 $?1 ~·OJ~>'< I 
0 :<...,~(2~~ 

I> 

" 

l•i U.(l l)J.·ii i1LfJ lSI. 

:(1 t.ll.illUI IJI.JJ I><J.. ~-l 'i. •••(!!) !< IQO .'1) 

\ I VQ lZ'L ~: · ~ () •JOav ~~ ...,, \ ·"-»l.b7 lo"o H).llJI~,ri i ·U.,) l~l. 

l 
; 

; 

IQ" 

~<;; 

'·" 

1~) 1. 

I :ll. 

l lll. 

.... 12 

.\1 I "' 

, ., l -

0,0QO" 

QI,JQ\10 

bl..l(!l!l} 

<!) .•.") ~ ' ...!> 9"JG2 

o'•w.o" :~ 
0•)0"\•,CQ!~~ 

I•· 
1.. 

,,., 

~~ IJJI ~l;~l I.UJ ) J~l. 

10-llJI H IJI I Ji) llkl. 

JU..Ji.Jil!l. H~!. IHH. 

II~ MO ... ~0 ~f) 

; p.; ~~~L 3-·!1 U ll l(loo O ~U! !...,~ J3-Q ...; W I!.... I D.I."t! ! t 118:. 

' $'1" I P l.. ; ., I.:, o•m 0"\0lQ:-o">l ..l ; '" ,,., 11... 1111 ,~I Tl. 1181 
., 
< 

< 

l it ·~ l N!t!-t• ~- !~5 ;,­

! I .. ,. 
I ~JI. 

I ~'1. 

l l ll. 

37: I !~ ,. ,-
-:~-;I)~ 

oooos 
V-i!'-~ 

w · ~;J 

•)~0005-0..!> ! ~0 

.-. n~:1· 0") ' 
•I Vt~X (i W"t·i.,.. 

16 

n 
H 

10 ll ' UJL· t l a. 11.8!. 

11),11. ! ,' ""~1.• 1 i lt .·l SSI 

1'11\ '1' 11. il i t •l ll1i 1(11 l<JU i•• !..•':. !0 

I ~ 8S U:JL 'iU > oo:u o~:o..s.o vlei~ 10 h) II... WlJ I l 11. i 18l 

I ' u - ' '""'x<. \ 1>1, IIIli. .t-;!J~( 4-o!.:•'·'ol t.olS.~ r: l'.i U."l.:.~td I ~L fl~l 

Page 57 of 8-1 



SOP Code: HMS-1668A 
Revision: 3 
Version Date: 0 I !II i l 0 

TAHLF. 2 (cout.) 
Urlr-Nion llt11ll' :.noI mlrrirmn11 IN~I~ · 

~T:urit nnd C"'n«nrniJGn:'' 

W tHt l' Orftu r.,J,:"' 
/p"'tl (nV"kl) fll!!_~IJ,I(:0 w~,.cr..u ,... Conttt>«Mr .So, ~-' RT Rei" UT~ RRr' HMl lltnSh~ (~c>" Qul'nlft:,)l.ftJII rdfrrn("(·" f..\101.. t\l l ·~" 1)1. rMr.. i l")(L 

; I !0 12!1. J~dt- oo.H9 O.:..••.):)ll.·; ··J~O Hill i ?~l.d1 :_ l ISJ. ~·.. 
2.J~ l fu'in 1·• tiN ~Q 

~ \1~ 1'~) 1, 3~ f(, ij us ~~ '! '''t . ~<11\~ 1'• 1l, U,~ ' ft sl, ) IX). 
··~· 

~ I (I' 1:·~ 12)1.. fr ")J~ a:lJL.;..o9'\ .' ~ t•i W 1L 1 ~)f.l i I ~ i:J UH."' 1­
:;·• 1'2'-1. ) \ L QOI.t! ' .;-oo 11 s.oo-n • Jl.IU. D'*t~tl U. \ lXI. 1.:n "00 1.1 'O ~c.' • 
t li 11ll. J~.l2 f.1.41-:"U. IJ,1 .i~ '-¢QIJ.3 ; ltlll.. n~L t1 H.) lSI. H:'l lllOI'J Jl ~Qo) 5(1 

' t:l't I~ \1, ;.: l l OlfWI ···· ~( ·01 ••'.·.. ,, In II. ; !ltJll If, 1 UU, t .J1 <(1!1 " !d ~ 
~ 

< J(JS ,fl)l:t O•N II 0~·0~\1 tO Jfl 11.' I U),dl ll. /1 1{<1.~~''· 
! - '(II) ;~lOO -~•YJ) l .:'i lllL .:'3 ~)) V ~"H-: }J ··s~·.&.a '"'•J~ \ 0 10 U .•'J'DL 'fl >l. j lSI. 

~ J08 1lJ 'HI. .Jo·:w C'l(,l It ¢-A*•)O.!' HJ( H'l 10·11..'1!31.- l l H.·J 18l. 


l 1!)1. .~J <.~ 0 .,,--: o1"-J' '' ·D r,y'o\.: l fl li 1~1 1,.. 11 , !Il lS I. lOJ ~00 1(1 ~11 il~
~·- • 
~.}5 1 ~3 l llL .fl (I} I 0001 04»>o-l .~l ~ • f 1:'{ f l'Jt. 1 5~ 500 I~ 10 


5 too ll)l. H, i:O I.O<W l.bO~ l· l.('i!Jii {j JOii. t~)I.Jt l 1L•lHn. 14) ~6 14 ' d ?0 


< l &ti J IM. ·U 11 I ~1)<11 0 UlM.l.o)·l~iU~ -1-~ ll8L J:-)) "'J!) I• ~. ~I) 


• l ll lJ8L .1) ~· ) I ~II) I OlOI·I Vl!:' wnl J nvt' II.•liSt w J()O I~ ·''l 2(o" 
~!.<' dl I IJI, .JI •. ~~i I 0001 0 t.J00~-1 ~:·1.) 11 ·I~' ~ I :t. I ~~~ 'ion I! lO 

' 10~ 1•1 ~1~ ·1'2' (\ 0\Jtlol,. 0''W1'·1 0(ll ~ . ;o . ;\ IU~ 1\N "2(J!J I I 10 10: 

; n-· 1•151. 11 0:; l.O.l)~ 1 Q,:t2U·I (I~ !l !9 IL' I n tJIIll. ll~l. li~ t OOCo JS IM j(i" 
< I!> 12<>l . I<\', I (;ulj 1 () \>' '"''•· I <iiJII ·I . l ~ bl . 1.'-:> V)t) I I <0 .;'f.l 

Latot'h·t\ <-Otnpt~vn.J~ 


; tv 11. 19)1. ! ') k · oa:.c· O :i21 I·OS~.' lOll. 
~,, 

' 
 ! (I
1n 1.. Jf;IJ I!I'H I ll~ I l '\11 I I <?: 11!11 I 
' 118L. Iolli. llll l ll' l) I t1! l.J l.'h. ?·:> :on. I 

Jill. !I'll II ' l ~··~. I t t;;,o.J jNIC:\ !0 \ (•1 \. I' 
~ l !l ~l. I(IIJ ~ ... :' I )k <- l ~ 1'\"~S· t ' 11•ill ; ·l l !:•l t 


; I~t-1, lO t~ J( •.: l .2- lo) l : '"'CW·l r-.}~ !() WI L 


C:~~·pc.u"J' u~tnz 1181. t1'C "-'. tl ,r•th .n "*~''"'' J.,! r..n:lJ ~-1-mbr!l I~l'.}A.,.t',.. ~~ 

Page 58 of84 

http:J~dt-oo.H9


;-.1; ~ 	 ­

.... 	 .~ 

1:	 1 i:i~ 
~ ~ 

f · ­ii • 
~ ! 

~; r: 	 = :.., , 
' - ,;, 	 . 

;; :: ,, 	7• .,. ·­i ~ ~ ~ ~ i ~ ~ ~ 

. 
~ 

• 




SOP Code: HMS-i668A 
Revisio11: 3 
Version Date: 0 ill Ill 0 

TABLE 2 (cont.) 

l)rlt"(Ho'• liudlt anti 1nin.luuun lf'\ll'b. 

~f:llrh. :aad <'Onfi•·n•r·,ltlon;n 

\V~t,•r Other ..,.,•••.:'t 

(:1 

Ko..' t'GUg41flt'l' ~0. 
.. 

WfR.;I' 1rr=· RJrr'· UJH llm.ft, 
,.\'inrtt11' 

l\•t'IJ 0U30IU::tUon N"fc..-oH-.''" 

·"~1.1 
l£.\101. ~Jit 

(,.~..~· 
1·::\fOI. 1'. \11 

(11,'~1,..1.) 

f:\tJ, 

• 
" 
• 

103 

l- lo 

hH 

I(I - •• 

I '> I. 

l u~L 

J: D 

l! ' 11' 

c ,-

D.l>l< I 

~~h 

o~··· 

O.h' >-01:;.(. ~ 

IJ ~-.., ,... .~ ,,,,r. 

OJ•)~ --0~8 

.. 
• ,, 

! Hi~ ! ~H..(. Io~t,.l....,l 

l ' ' l l....,.L 1\•t I · 'L I 

r.~q.. r~-... '""'.. 101~ Jl'to I. 

.,,, 

·-' '~~ 

.!;•••· ... 
I~ I 

lo:o 

" 
).< 

•:1(• 

" 
lf·•.• 

50 

:'IJ 

.C.C• 

.. 
• 
~ 

~ 

I'·' 
··~ 

f(l · ~~ 

Ill 

· ~ ~-
h•'l. 

f;,'t 

h•!l. 

n , -

13.~ I 

,,'" 
1\ .t: 

' '·U'•:­
l'-"'·1.1 

·)~I'' ' 

.;': •' IB 

0 · '(),\41i11._~~· 

C) ~·a-.o "083 

0 ...11 ...­. 
() "'"'' Qtl~: 

11.! 

1•1 

·'' 
• 

I'S~I~ t '-:1.. I\ 'I. t-.·t. h L 

~ ~~L ;c.oL. . '-' i. k 'Lh L 

r~\l ,..,, "' . ' ·, ,,..L .,,, IW ..-­... ­, 1•"1• 

p :· 

>)~ 

-
~;:-; 

. ' 

y 

' 

X1 

' 

ID 

• !.AJ '". I.. J l(ll 1: ' •:U \ 0111" ..·0•111) • ~~~l..I~ L ! 5-L ,.,..L t~ L .... "v " " :·) 

• 
• 

t.r 
l o:> ~ 

·~:a.. 

,.;·l "'" ... ,.. 
:;.•\l'$1 

t'! ·l ~ .,:c 

0 I)! U+.OoetloJ 

., •\it$ ~ \J!S~ 

• 
•• 

151l'l<ol :<' .. t<·'l . l< ·1. 

i$\LT~L ' i""f l f'.."'"'L 
-i 

13<> 

Uj(IQ 

.;, ~ 

lQ 

I J 

ll'll 

,.., '" 
:~: 

,, 1:>~ l (l '"l. .t.I.U ~·\:; ~ ll o),)? '""' '>.rJ ll t~11..1"'t. : '~ ~~·t l•-•1. 

• lv.' tu"l. JJr! O·"=liS C Ol~ ~0~3 I I ! Ht 1'-"J. . ~-!. lw.- t llo L 
:' II .:. ;. 

~ " " • '" .., ~, .u .t• 1•'~:-)oo:> """ ' ""' II 1:\\Lt ~L , .L.tit' i ~ 

• loG I• - 1. 

···~ 
o••.;..~.. 0 ?)IY.l.O 101 l il I '1. \'ll "-"Jt.. . 5-, . 1~, 1'· '1. 

• 
" 

0*: lbl..t !•.• 11.•!.­

l '<l 

I••. I. 

lu ' l . 

I I !• 

..~ 0~ 

0""'­
~¥.!~ 

Q"f;\l 

,, ..,.:;s. 
~~._, 

...:.v " ,. 
t1.<J.. «J. ' n ' ., u..a. 

1<'·1 :o,;:l ..•,,. , ~ 1.- .. •1• ••• JOU '" ' '" • 
" 
" ,, 
• ,, 

too 
l =~ 

~~ IP'I 

:YJ 

' ··! 

;.. 

h·-1 

I•· '1, 

I O"l. 

•• "1. 

1•1' 1 

lv-1. 

J.C. 4.~ 

""'"' ..to•• : 

:.. ~ .. 
...~~ 
.-.. 

(J ~,, ... 

0 91·" 

) •\rotJ 

:'!•JI!•· 

1 ··,.,....~ 

I 'tiOO 

(l ·~~~~ ....to) ~ 

, ..,H,,..l
.•.,.. ,.,,,, 

•· -~<1'-0 ...... 

' ""'I • • 
, .,...; - . ' ~01~ 

!0 
1r, 
,, 
• 

•; 

!H~:f.c..L, \ " ' .! · -· "UPJ. 

, ..; <1 Jfol, 1-:·i.l• II• :1 

j\.'\t " '- _\" le ' .l L 

. '~~.. ' ' 1. 1\-,.lt ' ~.lM I 

l\,-1 I \bl i~l.,. ! _. i ..."! 

..-:.. 

12 1 

·•· 
1-\0: 

II~ 

., : 

l" v 

:o-•·· 

:•.. 

I ) 

,. .·'· 
; , t,;, 

II ~) 

l•' 

'>') 

,-, 
~(· 

., 

,, 
l <.; 

~ ~-

1'\. ·1 ,..:­
I, 

I , , ''­

J'llt' 

,.. • 
I tJ.ill•• 

•1 VO:J{~. j '";) t 

f]• "\tjft. l Mt: I 

" 
,, 

; ;,.,1.·1"- I 

~ ,,.. l (-1. 

I 1.' 
,,.,. 

I' ., ' 

I. 

Page 60 of84 



SOP Code: HMS-1668A 
Revision: 3 
Version Da1e: 01/ll/1 0 

'fAHI F l (coni.) 
u~erdii)U IJ~1jl\ Jltd A~lJ.li.IOI/1(1 '"~"\•I,; • 

~btrix. :utd cou~Btr.\llon'" -
\\':.l. Orh..,r ... \lnt(t~·· 

(p~l..l (..:-;a..~l Caef.ul.l<:I " ktdo~\ 
x._l C'on_;(•n,•r .~o, " u• f\-:r r..,:. aunr. f..RT fln.lh l i<<f Qu.:uuh:ut.:~n ,-.,-r...-..,,u,_. (' \IJH. ~:\u_ IO:)II)L r.)U. EMf. 

, ~,-:- 15¢1. , .,. 1$ o· I OOOu Q•ir)Ot.). l ()QIO t5..:. jt; -~..•" I 

., !e•l l \o l~l. :.:- ll I.•~IJ£.1J 1)\..:"I·J -.1 (~, 1 (1 .~ '~ ~~4! , I.J! <()(> I<• :.OJ JO 


l.:1fW.Itod C"U!flOUhlh 


I ' \f 1..,1 .'~ ~I ~(I
..,.. . •.,..,....., 
• 

0 

- ­
' ''''· 

to1J. IJIL ·1- ~·> l.•rQl i -:..:.:)·'·' o·:;.-. j (i llil 

(• ;. ~.\I. I P\1. 1>0 (.:'> I · ~~~~~ : ' "'" ~ 1 f•·' tr. ):\.~..
'" 

I ~ .., , ,., fl')

" l U I. I •>:''lto I ()9\>'·1 IO~t\ :.:· I~L 

,. , .....! .~,. :•'.:"1. jOp' I t'ol·'l-~ ..~.:~··1 ,,,,-; l•1 l \ ": j 

,, 1(....1. ns~. \~ J.": l l . I') ; ~ ··;.~·ll-0'~ :•1 ~~~ 

C·lhnpcoUIMb w_ ' I:~L,•Il'4 1.-.J«H()I'' •u.tfht)i )l.uuf.-"d.tbJji. \'MI.( '~C,~·!,l',J.J'.•.~·~.~·-Oc(:R} h
 

en (.o••~o:<"~' 


llfl14tK'hl•o.n..,lphl<·••~l<' 
 -. II\,.. 11<~:1 .n -\1 I •1Ntl1 (ll)vl{o~· 10~1) · I · t , ;~;i ~J) '(;r: ,,·: z,l~' .. 
 I'•• ~ ~~:·:1. ~? l \• I •Ji 1~ 1 Otuu.l t: l ~' J l~<_\1. ' S'"i , :H H ;i; '·I
"" - I :< i IS::I. ·lZ .t.' 1w~:. : .'020.•· I ~n- W:-. ~.11 ~· 1.. ·IG) JOIJ~ JO IW )1\'· 
1) ,, 'p~O(o- ~ ..,. 13;1, 1.0.1)~ ~ {•.W· I Ol''' l i:Wit'Ii.. :~ IM~ .t•l ~:;" ., 

c•~· 1 ~$1. ·ll 4;>. I Ql'l [ ) n--W · I o:o,, >:.:lL 18•1 1•:\1 IDOl) II 100 <o" .,- )-s ISil . 1 "'0~~ I ~,.~-..- J 0"'""·10-,.-.; . \ 1~::H. 1~:·>1. ~j <oo :b-- ~' 
I •• r:-.~1. .!'• y I '!'' '" l 11rlz r.1J"J &k ,. ~~:!-~ . h·l I I;~ I, .•s l '"·' ,,.,, '''"' -· - IS- li-'Sl :.r (ol I l i)(lio 1 0~11 ~1: I~ ISl'·l_. ;.)0 1• '·) ~~" 

- 1'.. l )tllt. !,. I & I 1>! , - 1101<·1 1W · 1$8:. IS§L \!l~ 1000 :1W '\(." ·" .,.,.., ... _,Ut l I I I ~·• I fP · l lf''t IS;;;1. l<l:--1 

• 
" 

t ··'•)l IMO '0 :ll•j
H>~. ~ ...... ·~ I i l•tj 


t t.\!115 l l!l!J. IO.C ( ll ~-. 11141"'., 1 I I t i 1.8~_. 1S9L 


. I I~' " ' I' l ~i-:i. 1 ~''1 ­
• 

l'ag~ 6 I of 34 

http:n-W:-.~.11
http:I.�~IJ�.1J


SOP Code: f!MS-1668A 
Revision: 3 
Version Date: 01111110 

TABU~ 2 (<'unt.) 

llf'lf'<lln«t I;A,ih :tl'l•l "'''''"•••R•I•·\~·b.

I :.Ohlh,; :tflC'I <l'lnu.·net:Hinro:·• 

~\.Ul•t' Ollu•r l:.\'lmcl 
te•ffl-1 c..~..,~, (lloJ!,I'.I•···

<:I \ \ 'lnc{•.'"I .~.> ~y:-~o.~ CCio;tntr ,,,, I! I ~...r ·- u.~···· un:r lllu'h t)•ic:•" Qu:uliU:lt1Qn l"lf:ll'rm~" f,..\11)1. .:'Ill E.\101. l:.\IL HU. 

' ,-, Ut~l f"(!l I I:}(' l l J:-.1 I~:. ~ 1&?-l. IS.;.!. IS<·. 5M I·> 5-} : !.i• ., I ll-:S l, " '-':0 I l ) <it H •1~l t\ • 18St. IS•}I Ill <Ito ., ~" ' I 
- lSI l(:llJ. ,- :::l I II)~ : j :;.:.-1 i P·'j HlSt. 'IS~J.. 1•) , ) iOOI;' 10 lQO 56• 

1' 1 t:·:$1, ..., u:• I I;;., l l ~-II ~!\i l i ( trcRt. l x<il' .., ..; I1111'11• iH•' ! -l l<l'Sl '" j-1 I i'l ) ~ 1.~1- 1 I ~1:. • '"Sl. I><L 


' IX <\1 ~.·.:I I t -1(.-.i 1 l .tM':' ·I ~ ( ~·~ .... '"Ill · 1$N1.

,., ..,.. 

I "' ~ t:i<l :• £ i~ ·-.:., ... (! 9Q)c,-.Q(I.Q.I1 ,. IX~~ ..'I~'I ..~ IlKof~ ..,.. il)(l !>to . ' 
•I ~ ·J 1~11 1 ~o tr• (, \\IN~ (I OOR)~'liO: n.:l\t. 1 ~<~ 1 ·12<) 1000 .~'] 11)1] lO

-:­
l,.J~ 1)(\11. $0 : ;;; 0 9t!·' O.Ol J ~-11.01&J )jlll_1..1." l'(b 'C{i 1·1 •,t)- j :\:• jl<'-tl II "'tJ ' ' .,, ..,. 0 A. : ~.f"'<'iltf\ IRfii..JgOI." :::..

" 
ISO•l•H UN L ~(t· )t,. (1 9~ \ ;\ 0 o•'"·O O"lo; ,. l$l<f.' llWI•' 

(•)I ltJ1;1. ~.) "l G..•J) ?I) •) 91~0-0,>Y.\~ ,; 1 ~:~:1 . ISVI... 113 16-jO 10 I t•r• ~\}' ,.... ~~ :-~·· 6 •• ,1·• \1 •).n1)-IJ ~.iu /\ ~~~l. I~'.'L: ~~~ ,., ;tl\>~·IL J!l! 

- ~ -··· ltNL !-~~? o.~'h· ;) ...:;o~-0")~.; v ISIU.'IS>i 1.~ 1 ' 1)0 D '" '" _2..___ 
' IX<l 1::1.>1. ,, ;'t I o;l(I(Q o~w·o~ M.•~ o,) ·f .; CICO?f. I:- :.00 15\ ··''" " 

0('C~<'I•I<~robtpht>n~·l& 

" ~·n !•)11. .1- ?>2 I 000 I 0.9',1-l~,., '.:l)t l •I ~ 10lf.. II~ !~ n tOO ,H! 

~~~ Y'f' ~ ~i< ,, I ~t l l'f I fHO~·I .O.!!N 1•1 ?• ..-:1 .·)~' 1 l.lr'! ;""" . ! ! fll1 'II' 
.;t )lll Nll b l l 1 o,~ , I 0)-li'l. I D)(.I • ~o:t. :o". ·=· IOM .:\ 10(• " 

! 'J .. ~·J:·t !'• ~:- I •) I•;" ! 1).'\fl:,o~ l <IJI- v ~-n~. ~_,~L" • ~I'; IOU(! )< II)>) t~• 
.1) Jtl11 'd.i! h -:~ 1 •'111) \ IIU_i~ l tl ~\ .:•-..'!. ;·:rt.l 

~ I ·F2\1G :011. l'>.ll I GH~ 1011'"· ! 0118 :!lilt. Z•l H•• 
j,_\\j{ .:t1~ 1. 1! \') I i•JI·• f i :l\l -1 lflnh !!l:!!. ~·)~1.l"" <·I·.: "I

·' i'-"' ·· ~ I ~2 ~ l 11'-' J· l t-" 1'- ~ 11,11.. .. :...,-,, ....," ···' :'~·· 
8 ~ ~.11" ~o.n. t.:-~1 I 1 •:.~: • !\~5-1 1(··,·, hi 1·~ ~1 . :ll ~l. 


p ,,
~· :H. -o ~l:lJ '" 0'll1-3·0 ii>U~o -'llL :<1.<1. 1.~ =· IOOJ)I ~ ~ ···· 
, .~ 

" Wu '" 

l'a!!~ 62 of S4 

http:9Q)c,-.Q(I.Q.I1


- -

SOP Code: HMS-1668A 
Revision: 3 
Version Dale: 01 /JIll 0 

TABLE 2 (<(tnt.) 

u~h·~·ti.;atl u ....... ;tJ'h~ fhttlltllfllll kvt'h<. 

\l.•rr•~ :u1cJ ('OO<'rttll:ttt~o·n 

W M<I" Orh~r ['{tf'".al'1 

,,~::fl l (nl!!f>~l (p,.·~·l.)(:1. \\'IJui••'' 

C•nlti'tk'r .~o. 
., 

RTR!tr RT) IUU' HRl IInde.. l~~t<i4 Qu~•nlh••uon rdH•m.c" 41 [\11)1. 8.11. f.~II)J, ·~ll 1£_\ll 

~ ~ ·j} ~(:5L u.~c. {) ·) ~ '" o)4!Ju.OY' () ?,O:I. ] ()(.! . Ill )Out! : I ffJo' ~!) 

~--~ 
• . 

i l \_1,~ '•1'\l q~\ i •''~IJ tl ··Jon./) \J'\tl, JOil- N~l t.!' UJu!) i l.•ll'·' '~-
3 l \'' ~ lo:r. ~ .. ( l'i 0 'l'?loo o ··~o~::. •• {0~1-"10~1. n 'W "' i - j.) =~ ·-·· 

{ · io> I) •.•;o>,l6• 1 d(;vo - ~ ..\ f.j~}s ?·li ::•.'!'it r ao~ ~"1. tUoc ! 1)(1 ::r•" 
'!IOon,lcldol"('biph('n.!h 

• I ~ \.>! 1•.-,1 \.1 ,\,\ I .-oJ•:~ 'I . ' • ·l oW • ·h '; :!I'll. ,, .. WOI.· I (oi l'" -~ 
•} ) !; - ~0: '(~ . 'ie\l I o)~'l:~ I JjtfJ· I O,~t .. .:-.nn. ~(~~~ ~ liOC• :·i 1 ~0 $!>'" .. Wt' ~·~~),. ~·; )- I @ \ d '·. , - . • '"""' • t : ~ - :::not. .,, 1000 .;\ i9(1 '-II 

Dt'c.~cf•lorolllpbeo~;l 

I~ 1.,'-' l "'IJ\1), ,q l { I ' -'•';l'; I a~.,9.. ' ,v.t·~l • 11· l ;mi. l ~ \~ I ''J~ ;< ~,l I :<• 
l.~h~ltd nrupeunds 

W!!l. J·H t ~) :.~ 0 :'>{; ; o.;;-~.a -:.)3 l lj tV$!,' 
1 :$~; 1 , l•lll. ~12 O._'!v< u~-.<.~ ~l<).l :• tH L' 

o-~,., . ' F QI, J•) ll. ' l.S 0 Yf•JO•OQI J(· liHL 
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SOP Code HMS-1668A 

Revis ion: 3 

Ver5iou D<11e: Ol / 11.'10 


TABLE3 

CON('E:'tiTRATIO~S OF :\:ATIVE AI':"D LABELED CHLORINATED BIPHENYLS I~ STOC'I~ 


SOLUTIONS, SPIKING SOLUTIONS, Al~D FINAL EXTRACTS 

Solution Courl'utraliom 

CB Congener Slork Spikiug Extrart 


(p<J/mL) (netmL) (02/ tnL) 


:\'ative Toxirs/LOC 

I lQ 5.0 ~0 


3 .:.o ~ .0 50 

4 20 5.0 50 

15 ::w 5.0 50 

19 20 5.0 50 

~., 
 20 5.0 50 


81 20 5.0 ~0 


l LS 20 5.0 :'\0 


54 20 5.0 50 

77 20 5.0 50 


104 20 5.0 50 

10.'\ 20 .5 .0 50 

114 20 .'\ .0 50 


123 20 5.0 50 

126 20 5.0 50 

15.5 .:.o 5.0 50 

156 20 5.0 50 

15- 20 5.0 50 

167 "0 5.0 50 

169 .:.o 5.0 :'\0 

188 :20 5.0 50 


:\'atiw rou2t>ut>r mix stork solutions 

MoCB thru TrCB 1.5 

TeCB tl.mt HpCB 5.0 

OcCB tlrru DeCB 7.5 

La bE-led T oxirs/LOC /window-dt>fming 


JSCl 20 5.0 50 

20:? 20 5.0 50 

205 20 5.0 50 

206 .,0 5.0 50 

:208 20 5.0 50 

209 20 5.0 50 


1L 1.0 10.0 100 

3L 1.0 10.0 100 

4L 1.0 10.0 100 

l5L 1.0 10.0 100 

19L l.O 10.0 100 

37L !.0 10.0 100 

54L 1.0 10.0 100 

77L 1.0 10.0 100 

S1L 1.0 10.0 100 
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SOP(. ode: HMS· 1(liJi:>. \ 

Rcvisioo: 3 

Ver~ion D<lte: 0 ti l l/ I 0 


TABLE 3 (cont.) 

104L 1.0 I 10.0 100 

105L 1.0 I )0.0 I00 I 

114L J.O l0.0 100 

IJSL 1.0 100 100 

r:.\L 1.0 10.0 100 


16"'L 1.0 JO.O II)() 


l 09L 1.0 I 0 0 JOO 

Lab~lt<l Clrau l 'p 


17SL LO 10.0 tOO 

lab~I Ni ln iertion In rer oa l 


\26L 1.0 10.0 100 

I~ .'L 1.0 10.0 100 

1.<6t 1.0 10.0 100 

JS'L 1.0 10.0 100 


1691. 1.0 10.0 100 

1gsL 1.0 10.0 100 

189L 1.0 10.0 100 

202L 1.0 \0.0 100 

2(151. 1.0 10.0 100 

206L 1.0 10.0 100 

20SL 1.0 10.0 100 


~Sl 1.0 10.0 100 

tilL LO 10.(/ 100 


9L ~I) ~000 100 

52L ~0 ~000 100 

lOlL 5.0 5000 100 

13SL 5.(/ sooo 100 

194L '0 ~1\00 100 

Dilut~<l {Otobiu~d 209 ron"eu~r solunoo Solution Conreulration (lle/lllll 


N :ll ivc COU:!-:UCJ) 
<(/MoCB tiiill T rCB 


TeCB 1h111 Hp('B JOO 

OcC'B tiltH Dt(B 1~0 


L:1b~led Joxk' ·LOC·window-detlniu2 100 

lal>ded Ut~o Ull J00 

l.abded luiectiou Intemal I 100 


Section S.~O 


Section S. Jr;
' 
Secnon !:i, , ... 

.1, S~!~t!Oll ~. 1 9 


~ . s~~.:1 i.ou ~. 1 s 
6. Si!c1ion S. I 6. 
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SOP Code: [-J;v(S-IMSA 
Revis.iQU. .~ 
Ver:<.i01\ Ont<:-. OJ ! I I 10 

T:\.BLE -1 
COMPOSITIOl\ OF IVDIVIDl·,u..'X4.TIVI CB CO:\GE'>ER S0Ll.TIO:\S...1-

AccnSt:mrlnnl Catalon Xttmber 
M-1668.-\-1 M-166SA-2 \-1-J 668A-3 M-l668A-~ 'l-1668A-=' 

0- 7S 161 7 117 13 86 15 l 
10 81 [53 5 l l I 17 116 21 ' ·' 

9 % 130 12 I 07/l OS 29 109/107 (,9 -1 

6 10;\ 129 18 l I 8 20 15-1 H 15 

s 95 166 2-1 I14 ~(\ 117 .n )'> 


14 88 1 ~9 23 1.50 6~ 140 64 1 ~'> 


II 89 167 28 145 :i9 146 70 .'-- ' 
-
30 n 156 22 135 <10 141 102 5·1 

27 II.\ 179 39 149 67 164 97 n 


_, ]76 '\" 76 115
:.:? 8' 139 158 	 ·1·1 . ·' 
~q 119 178 51 132 f<O 182 12.l 74 

26 87 175 73 165 93 174 1.\4 5G 

31 85 183 4S 168 84 173 IJJ 77 

.'U s~. 177 62 137 I 0 I 193 163 J0-1 

36 120 171 71 160 112 180 98 

38 124 IT! 68 128 125 

~ 5 106 191 58 162 I 110 

50 122 170 61 157 1.:?6 

45 1.05 190 55 184 1 ~5 


52 127 20 ll200 60 186 I.'S 

cl9 1."2 104 94 187 16'1 

7." 136 200i l 99 100 185 188 

41 148 19S 91 lSI I S•J 

7'2 I 51 196 I 2 I 192 '202 

57 ~~~ 1'J5 90 197 '20-' 

63 1·13 194 99 I 99/20 1 ::?OS 

66 1~2 207 J08.' I09 203 206 

79 [J~ 209 


Tot~1 NuUlber ofC'ouj!euers 
S3 54 J9 I5 28 

I. 	 <:on~cucr;; pre... ent in ~:tdt .:;;rar.dnrd sohuion :w\! lisrect in elution order for eilch I~\ el of chloJiilaUon See 1 .bl~ 3 J, •I' 
con~~J)tr:'1 1illll\ of cougeners in srocl: solutions and Table 5 for concenrr:ltion-.. 111 \..llhbr;.tion ...r:uulard~. 
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SOP Code: HMS-1668A 
Revision: 3 
Version Date: 01111110 

TABLE 5 
CONCENTRATION OF CB CONGENERS IN CALffiRATION AND CALffiRATION 

VERIFICAIION STAl"'DARDS 
Solucion <>oncen l r:uion (n:!lmf .) 

CS-0.2 , , CS-3 
C'Utongtnn 1trPAC ' (Hi sons)' CS-1 CS-2 (VEH) CS-~ CS-5 -i'inH\'f To~its/LOC 

:~·hldl I r,~ ; n <q d(lll ; {,IJO - "' 
o~ .Moea J II~ I U 5 IJ 5tt <!HI' ~k¥1 

::!,1'-Dtf'B ~ Nl 5 ) S\1 :'01-.J1 " -'" 
rl,4' ·1 J•t:"IJ I) f: " I {I < ·) 5 f l 4 -"\, } :=n~"" ~ 

lY 
+-- ­

~-~·,t~·-T.-' '13 (} ~ ( u j, I -lUll ~.-I! In 

3.-J,~'-TI'"I'l 37 (•' I ll ~ •) "')1.1 ' .Jn!) ::•:II ~...'·­
<,, 

' · ,. -1.·\'. ict:I-J 77 (J.J I II .<4} $!) 4 hl ~f)lllt 

:.2~.f,ll'·Ti!CH. :;,! •) ~ HI <v -JllU ~HI I 

J . J . -.~ ·."-T,_.r·n <'I ~\ .:! I ll 5 ~~ 51:) 4t tiJ :'11LK.o 

2. ~·..:~ .6.ct'.Jl.:CH llh4 ('I ! I ll <il .;u -'1'• ~(Ill() 

:!.-'. ,.A.-a·. Pct·n 1 (1~ 1!2 I tl jlt ~ -JI\Il ~llll'\ 

~. JA . ..t' .5 -P~CH 11 4 t.l !. I ii $(1 -itO I ::u11V 

2..; · -JA',5-1Tf'll l l ~ 0 ~ t O ' !l "' 41l0 ~IJI)If 

::!'_.; _ ..j _4'.;.J'=U~ 1~.\ il.~ l \1 $.u 511"' 41~1 : JJt(l 

3.3' .~...:' .!1-Pl!( 'B 1.2C.t l.i. :! 1 0 :t ( t so ~0(1 -~ J!\( 1 ,,.:!,::·•.-,.f.Ct.6'·1 l:tCB I S~ n.~ I U 5<1 ~on ::aun 
:!,) ••1'.·1.-i'. ~-llx<"B 1$(> \J.l i U $ 0 ;i(l 400 200(1 

2. u ·.v·. "::-n;i'·n 157 0 .2 I II .l O ~I) ~till ::!(JI)ll 

<f) _,,~,~ T -1,-r .,5 ~·.uxcR 167 n:. lo $!) ~ulll. ~ 

3. \',-l.4' . '\ ""M~h~r,CB 16') ti1 I ll su 50 .anu .,!f)l)lj 

.!.~'.3 ,·l '.S. ~•.6'.1-J)'I( 'U 1>1!1 (.1. ~ I (I ~(I •w :'I)UU -~ 
~-1 ~·.••.r < ' '-l1pCB LS9 tl,;: 10 'n $fJ 4 i)tJ ::~~~ ,n 

l.~- ~.J·.<,~·.,·...o·.ex<·n ::a.! 'J ~ I.U 5.V 5\l .J()(J J U\,11 1 ,..,2.J.J ...J.~'.55'.t•. Ot;MJ :os t\.~ I (\ ~(l -ll )l) =••N:J 
~ :•..l 1' ~•..:'.S .,,{,.:!':n('ll ~~~\ () ! I o <(I <o ..It}It :oo.. 
~.~'.3 3' .t·.~. <' 6 6'-'Nco("'[\ ~us 0-l LO s o 5/J --4•)! ' ~ooo 

{k l'JJ 2M (1 :! I <.~ ~ I) :\0 4t,ICI : o••ll 

T.uhell"<t 'fv).it:WI.()(~/windo\\ •dc-Onln~ 

' 'C -:-MJ.:Bj IL I I)!) 1110 IIJll to)() !(\l) lUl l 

'(' ,0-·l-lvlr..C:l\ .~L 1!1(> 1110 I<~) II ~.j l•.JII~~--,"(. . -:..r~Otra 4L hl\1 Jill tt• ' hk'l 
1 '"" 1''' 

i ll(l\- .--1.~ ' -L•f'M tSL I ll!) Iuti ItA.! ICJIJ 1'14 ' 
" C ~··::.2·,t·; -'f rt1 l l ~)f_. 100 lilO 1C¥,: ! ~...... hk.',,~, 

.,.. w 3A. .S-Tl'CB 371. l!JO l<tl I<Jfl (I)\) l ('ll) I nil 

' ·•: -~.?' <'.6'- I<Cil S-IL IUO lw IOV LL•> lOll ! filii 

I"-':•(\ :-·:f, ~·•.:t,J"-Tct'B m . h l(l 1!.1(1 [ \).) h •.} ! . !1) 

·r ...J.-! 4'5-T~~\"'fl, ! su. IO<• lltl Hx• 11•1 II'IU (Ill I ,,.., IJ' )·c....:::..:· 4,6.b'-f\:C"H IO~L llli) liM ltt l !O.J 

C:..-.::3 , \',J,<l'-Pi·CH IO"L l~ro•O tntJ I f A) i ().~ 1---j';.~-
~ ~· 

c ,. :!3....t •.:- <~ -P.:CU LHl. ltl(l 1M JIVI ton tnu 11 ..1 

'<"1: - ::: ~·-~A ,5.t~CB LL 81. 100 IOU lll<l lUO l• 'o!) W ( l 

·- '{ ~::·2'.3 . ...1 •.! .5-PeCS 1:3L Jt);) l U!) 111<> I(JO l-:-•o !1•1 

·'c..-Li' 4.-t.<t,-feC!l 1261.. IQO 100 100 IQO iUII !•.":. 
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SOP Cock HMS-lGGSA 
RevisJou: 3 
Ver~ion Date: f.llill!JO 

TABLE 5 (cont.) 

I Solution concl'ntrafion (ng/m l.) 
CS-0.2 	 CS-3 

c B ('Oilgt"IH'I* 	 IOE'AC' (}{i sen$)' Ui-1 CS-2 (VT~R) n;-.t CS-·5 
11C ,,.-::, J ',4.4',ti,6'-H:-:\..B 1551.. 101) 10o) 100 !OCJ lOll 100 

· •c,,.-2.3.3' .~-·1'.5 -HxCB 1561.. I t H.I IOrl tOO 100 11)0 [ (lfl 

II.. 1:1 ~ .3'.~.41 - 'XCB 1,) 7!. Ill(I IOI'o IUO-~.- .51 fL- liJO 1 )0 \ (If! 

l~r L-::.3'.4.4'.5.5'-lixCB 167L 1()(1 lO() Jon iOO !()(1 ' i)(1 

~'~Cn-.l .S',4.4'.>.S1- IlxCB lf>9L 100 100 100 100 100 i (I() 

Pc ::·2.~·.:;,4'.5.0.6"-llp't'H 1881. 1( 1(1 I ;)I) J()() 100 1·>0 I' t\) 

~.~c 11.-J . .3,3'·,4>4'.:i .s•.lJp( 13 1t\9 [ 1\NI hiO J()D 100 \<10 1\ )1) 

.:c •:r 2.~·.3.3',5~5'.6,6' -OcCB '2(f'L IOU j ()l) l Or) 100 100 1 i>(• 
"(.~,r~.3 ..l' .--l .4~.s -;·.t~Oe(:B ~IJSL lOll 1()1) h >f) IO(J Jf)(l 10(> 

·~: ,:~,2· .3 .~·.4, 4' .5.5 ...c::...NoCB ~O<ll., ](;(1 100 H111 [(}( I 10\J i •'l(J 

: ~1-::t2'.3.3'.4' 5 . 5'.6,6'->foC'B 1(JSi.. HJoil [ l) r) \ 0:"~ ' l)IJ 10<) LIJn 

"C1..-IJ.:CB 209L l r)(l 10() l(lO 100 J ()!) TOP 
l>lbolrd cl•an-nJ> 

nr· ~r~-.4..1'-TrCB :'Sl JO(t \ Llt) 100 100 \ ' I(J t•. 11) 

. 'C ._.-:.3.3'. 55'-PcCD JilL J{)(I 100 100 JCJ\) 10() 100 

''f..' :·-: . :• .~.3'~5,.Y,6-..Jipt..:U 17~L l<.~~ J(J() J()() iOO j(!(; i (J•' I 

l.ob<INI inj<·<tion lnttwnlll 

"C,,-::.->-D•CB 91. I (!<) ICn) 100 101\ l il(l tfl( • 

•~c ~.r:..~·.5.5' ..TeC'B s·:1_4 )(~) 100 lOQ 10(1 )o>(j iOJV 
''C11 -::.~,.~·55'-1\;CB ) ( 1)[, 100 lOO JOn lOCI 100 lQ(I 

•:c~r~.?.· .J· .4 ~4·5· -uxce. L\Sl. 'JlM.l \ (~) IiiO 10(1 J()'J 11.1<.• 

:.:c-.:·-J. J', .33'A,..l'~,,;·.(1\:C'B 1?-IL ) 11(1 liYJ \()0 JO(I 1no l ()I' 

1. 	 Sufli:\ ''l..·· ia1di.cate~ labeJ.ed compo\lnd. 

]. 	 Aclcli.riual<'l concenlrilff()Jl lLo;erl fo1 calibration ofhigh scnsili'·iry HRGC'11~.'RJ\.·rs :-.y... cem~ {no1 us.ed by 
('AS/HOLl.t"fOH). 
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SOP Code HMS-!668A 
Revision: 3 
Version Dale: Oii ll / 10 

TADLE6 
QC' ACCEPT.<\.~CE CRITERIA :FOH CHLOHL'IATED 61PI-IE;"\'YLS Jj\; Vt:R, IPR. OPR, A:\D 

S~MPLES 1.. ' 

C'ougtutt' 
Co\lgt'llcr 
uuwbtr·· 

TPH roue 
(ugfml)} 

IPR 

n:n 't%J R$.0 (%) X (~·oj OPH (%) 

L:ll)tlE:d ~(Hll)lOtiO(l 
l 'f'CO\'I;'-1";'' In 

~amples (~.o) 

!-M oCB I 50 ctl-130 • O 00-1•o 50·1 5-•j 

~-MoCS 3 50 70-130 40 60-140 liO-J '-0 

2.2'-DiCB ,, 
' 0 70-130 •o NH IO ~0-150 

-'I, J'· DiCB !5 50 "<l-1.10 40 6 0-140 >0-1 so 

: .: ·6· To( 'S 151 SQ 7C- IJO 40 6C-14 0 ~I)-I ( I) 

J,.l,.)'. T,'('B J? ~0 70-UO JO 6D- t~n )0-JSO 

~.~'6.6' T~('B S·l <0 N-130 -10 60-1-10 "0-Jc:.O 

.' ..1 '.4 .~ ' -TtCB " 50 70-1.10 .)•j 60-1.:10 :;;).)50 

3.J.J·.; -TcC'8 &1 so 70 - IJQ 40 60-IJO ~0-)~0 

2. ~'...!.6.6'-PcC'B 10'1 ~0 70-1 30 ,,o 60-1-1(1 ~0-1 '0 

~. J .J'A,-l'-P.:CB 1 0~ 50 70-130 40 G0·1J0 ~0- l :'O 

~- -~ ··'·4 ·.~-PcCB Il-l 50 70 -130 40 60- 140 50- 1 ~0 
-

tJ' .4 . ~ ·-~·PtCB 11S 50 70-130 JO 60-140 ;o-150 

~·~J .-l , ..,. ·.~-PcC'B 1~3 so 70-130 J O 60-140 ~0- 1 50 

3.3'.-l ,:l'.S-P~:CB 1 ~6 ~0 7v-130 •o 60·140 50· 1~0 

.:.~'.-1..4".6.6' -HxCB 155 ~0 71). \30 ~0 60-1·1(1 '\{l-) ~I) 

~.3 . 3' .~.4'5-H.,"CB; 156 iO 70-130 40 60-J-1•'• 5U·l50 

~ .3 .3'A .4'.5'-H:'\.CB~ 157 50 '0­ IJ(J -10 60-1·1\J ~{l -J 5Gr 

: .J'.J .J ' - ~.; ' -flxCll 167 50 70-IJO ~·-) 6(1.)-l(l 50·1~0 

33'A.-r.5.5'-H.'<.C'B 169 50 70 -1JO -10 60-1,10 SO-l~:} 

2::· .J.J' . ~.6. 6'-HpCll ISS :'0 70-130 40 ~0-1 :o ~\1 - 1!'0 

2.3.J'.4.J '.5.5'-lipCl:l 1S9 50 70 -130 J O 60-}.10 50- 150 

1.1' .3.3'5S.6.6'..QeCB 20.! so 70-130 ·10 60-IJO ; \)-1 ~0 

:.3.3"..:! ..l'.~Y.6-0cCB ll)~ 50 70 -130 40 o0-140 ~-~\.) 

:.:·.3..r ..~ .J'.!i. ~ '.6,x~,cB 206 so 70-130 40 60-1JO 5G-1SO 

2..?'.J. 3.'4.~.5·.6.6'·NoCB ~OS so i0-130 40 60-140 50-I SO 

D<C'fl 209 so 70-UO ·1(1 ~0-1-I(J 50-1~0 

~>c::-..:-M.:>CB IL 100 $0-1~0 ~0 20-1.'~ \;. l-'0 1 ~-i :-O 

' ;Co;-J·MoCB !f. tOO ;o-1~0 50 20·1~(~ );-1JO 1:"--: 50 

n< ,. :- ~.J'-0\CB 4l 100 ~0- 1 ~0 <o 3!--1.)5 .~\>-l-10 :~- 1 ~tl 

•;c,z-·1.4'-Di<.:B I."L tOO 50-150 50 >5-IJS .l0-1~0 25­ ~ ~0 

: ~\. ::-:.:·.b-TrCB 19L 100 SG-1 ~0 ~0 _;5- L;5 .11:--IJO ~5-l ~ .. 
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TABLE 6 (coot.) 

He·.. '-JA.4'-TrCn 31l. 100 ~0-JSO .'0 3~-135 30-LJQ :!~- 1 ~ ·) I 
ucJ:·~.~ ·.6.6'-T .:CB ~·1L ICoO 50-ISO c:o .~5·\J~ JO·l40 ~ ~ -1 (p I 

' ;C~~·J.J'.·l.<l '-TcCB 171 IQQ SC-1 5~ 50 35-13' 3Co- i·IV 2:"-J:"O 

He, -3.-1..1' -~ -T eC'fl SiL 100 50 -1~0 50 ,;~.1 j'io JO- I If) 2~-) "\ 

''c lz -~ -~-.-~ .6.6'-P~ca 1041 tOO 50-1 50 so 3:'-135 30-J-Hi ~:C: -1 50 

l)c-l~·~.J..r .J.4'· P.:Ca 1051 1Q(l 50-150 ;o 35-LJ.~ 3ft-) .It) ::.-1) I) 

uc1:-1.3..1.-1'.5-PeCO 114L 100 50.1~0 :o ~<.-I}~ 31J· l !0 '1~- 1 ~0 

1'c :~·! .l ·''·•·.5-Pet'B II SL 100 50· 150 50 .;~ .. lJ~ J0-140 .!:'-150 

!.~('12· :;· .. ~AA'.5-Pc:C'B !2.\L 100 <0-1 50 50 .«-IH 30-140 ~~- 1!'0 

He : ~-33 ' A . ..l', 5-P~CB ll6l 100 50-150 50 35-1.~5 30-140 ~'io-1 '\fl 

1JC'!'"~-~· . ..: . .. r .6.6'-Hxcn 155 L 100 50- ISO 50 .\5-13< .l0-140 ~5-1.51 

~ ~-c:~-:!)- .J.'.-t-r5 -H.'tCB~ 1561. 100 50-150 :'0 ..>5-135 30- IJO :!!'· 15Q 

ilt }:·~.3..<',.l,-l. ~··HxCB~ l~7L 100 .'0·1~0 <0 .5!i-l.$~ .:.:.. :~:·· ~~-1 ~0 

~JC 1:·~.3'.. J..r5 .S-1 bCB 161!. I ('I ·, ~0-1 ~0 _(;, 35-13:\ >O·c"O ~~- 1 ~·.l 

I• l . -.~.J ' .-1 .·l ' . . (.~·-HxC'S ~~~'l 100 ~0-lSO ~() .t~-l.l~ .~0-: . ~. ~~· 150 

' \: :·1.J'.Ll'. -:.i.I.L,'-1 lpC:Jl ~~~~ !Of.' 51':1-1 ~0 >O 35-135 J0-1~0 ~5- 1 o:.' 

., 
L. • ·.- ~·.3.3'.-l ,.J'. 55.-H1>C B 18:>1 100 50-J"n <o J5-\3 0: ,10·1·:·0 ~~-1 ~0 

He,~-:.~·..-:..~' '·~-~ ·.6.6'-0cC'B .!O.!L 100 50·1 ~0 50 35-135 30-l-10 :! 5-150I 
Hcn-.!3 .. .:.· :.-1 '55.6--0 c-l'B ~O~l 100 >0· " 0 5i) 3~ ·1 .~~ J0-1-10 ~ 5 -1 50 

I $.._- : ! · ~ .~·.J .J ' ...J..r . .; . ~ ·.6-~.,t :n 106L 100 50-150 50 35-1 .'5 JV· IJ(I 2~-1 '·' .. 
::c 1 :-~.2·.3. .t' .-1.5.S'.6.6' -::-.-oCB ~OSL 100 5().150 50 .1:' -J -~' .'!.•i- 1-10 ~5-1 ~0 


' :(': :·~.~ ·.J.3'.4. J'. ~.~· .-5.6'.1ftCB l09l 100 50-150 so 35 - U~ 30-l-tO .!S-1(: : 


('lf'trnup ~Mudtml 

' 1;rt.:-..:•.JA'-T.c:s lSL ) ( II) 60-130 Jf. "'S-L30 40-t:5 jl.).(.\~ 

HC1;--~.3.3"5.5'-~CB IIIL 100 60-130 .;~; <S·llO 110- 1!~ J li-135 

~•cl: ·1.~·.33.5.5·.6-HpCB 1751 100 60-t.lO J' -llQ ·10-l.::!' JO-IJ~I "~ 

I. 

' 

See Secrio'' 12 .4 . 

s. P('[h 156 l\nd 1 ~ 7 Me re-ste-d as 1he sum of two (OI)ccrurarion~. 
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SOP Code HJ\.!S· I 06\iA 
R~vi,iou : 3 
Ver,lvl.l Date: OJ ,' JJiiO 

fAHLE 7 

SCAi\ DESCRIPTORS, LEV£LS OF CHLORI'iATIO:'i, 'liZ l'iFORMATION, Ai\1) 


SUBSTA.'iC ES MOI\!TORED BY JIRGCiliR'IS 


Fundion and 
dtlorinc I<'V<>I mlz m/z type nt/z formula Snbstanrt• 

f n- I ~ Cl-1 	 I!18.0393 M "C::. H, HCI ('].] C'l3 

190.0:163 l\1 ' 2 "C .. : H, 1 'C' I Cl- 1 l'B 

200.0795 M " C ll H9 
1'CI ;,C1l Cl-1 C'B 

202.0766 l\[+2 ''C;z H, :· Cl ~>c1 , CI-J CB 

21s.ns6 loci; c.l F<; J>FK 

Fn-2. Cl-2.3 	 222.0003 M "C,., H, 1~CI, Cl-2 PCB 

223 9974 M~2 s Cl-2 I'CRo:c .. H 3lCI ' Cl. . 

225.99-11 1\f~·4 "C,: H3 
1-CI, Cl-2 PCB 

234.0406 M '"C'' : H~ ''CJ, 13
( I! c1-2 PCH 

236 0376 t>-·1+2 \JC11 H. 1~CI 3' Cl '
1C12 Cl-2 I'Cil 

242.9856 lod c. f$ PFK 

255.96 L3 i\1 "C\ - H-1'CI. Cl-.1 PCH 

257.9584 }.[. 2 " C1.• H-. 
5'CI..r.ct Cl-.1 PCB 

Fn-3 255.9613 M "c., H, 1'C'I3 CJ-3 PC[) 

Cl-3.4,5 257 9584 11'{+2 "C, H. ''cl, ' 'CI C l-3 PC El 

259 9554 t>-·(+4 '!C11 H, 3~ C:I 3'C I~ Cl-3 PCB 

268 0016 11·.1 11Cu H, 3'Ct, ''Cu. CJ-3 PCB 

26'>.9986 l\l '2 H. 1'CI, "'Cl ' 'Cu C. . . l-1 PCB"C11 

28091!25 lock c~ r .. .PFK 

2899224 1>-1 •:c,: H6 ' 'ct. Cl-4 I'Cll 

291919<1 lv[+2 ' 1C. . H. 1'CI •. Cl Cl-4 !'Cil 

293 91(,5 MH ''<.:., H6 l' Ct, . Cll Cl-4 PCB 
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T.4 BLE 7 (coot.) 

.l'"wtction and 
dtlol"inl' le\·~1 mh ml"l t~·pe ml'l. fomlUIA Snh~t.-.11n· 

30) 9626 :\1 " C u H "CI (i ., 
l··c 

ll Cl-4 PCU 

30J.9597 M+2 "C . tl HCI. l"C.I}.:: (, .) 

Lie 
ll Cl-4 PCB 

,:;n 88:34 ~-1 "C. HS "'CLt. " . . Cl-5 PC[~ 

325.&804 tvl+2 ::c H' 3'CI ., •. 'I
i: - ·~ l. Cl-5 PCB 

327 8775 M'4 ' 
1C" H5 3lCI1 

31('1~ Cl-5 PCIJ 

3::17.9207 ll'! +2 "'C" H5 "CJ. "CI nc 
l! Cl-5 PCB 

::1::19.9178 \1:(+4 " C . H5 3'CI >Tel. 
~ . .1 .. 

h ('' 
. t1 Cl-5 PCB 

Fn-4 289.922<1 ~-( "C B ,'CI 
ll G ·• 

CJ-4 PCU 

CJ-.1.5,6 291.9 I 94 ~:{-t-2 "C1~ 11, ·'cl, ' "CI Cl-4 f'<..: 0 

293 916~ .M·14 "C\, li• ''CI1 rei, Cl-·~ PCB 

::101.9626 H "'-2 ·~c·u B "''CI~ j .l''cl• 
Lj(' 

l ! Cl-4 PCB 

::103.95'>7 lv(+-1 '' ... Fl ~'CI. 1"<.:1c,J u(l .. ! 
he 

ll C:l.-4 PCB 

323.883'1 M. r::L\. H, .i!Cl, .' . . Cl-5 PCB 

3'25.88()4 ~-rn •:cu l:lj ''Cl, 1'CI Cl-5 PCB 

327.~775 M i·4 "c .. H, ;~C ls "'CL, C\-5 PCB 

330 9792 lock C: F,~ PFR 

::137.9207 M+2 ''C. H 
:; . ' 

"CI ' ' CI
•I 

"C1 ! Cl-5 l'C H 

339.9178 lvt 4 :'C.: H1 >'ct, 1"CI, ''C" 
<.:1-5 PC"l:\ 

359.8415 'iv(+2 ';C., H~ ·'cl} "CI Cl-6 PCB 

3~1.83~5 ~ (+4 "C H '''CI ' 'ctll ~ "" .JJ: Cl-6 P<...B 

363.&156 1:>'1 •·6 ''C l::f "'CI ' 'CI rJ ... i :. C\·6· f'CB 

371.8817 M+2 13C1, H. J~CI, " CL osc 
11 Cl-6 PCB 

::17U71!8 l\11<] "C H HCI " Cl 1% . .l ~ . .i .sc
li Cl-6 PCU 

Fn-5 323.8834 M '~C., H, $!CL. CJ-5 PC B 
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TABLE 7 (cool.} 

FIIJtcfion and 
chlorin<' kvd rn!z m/z t:ypc m/7. fotntu la Subst:uH·e 

Cl-5,(i,7 325.8l:<04 lv!+2 " C 12 li5 ''CI4 "CI C l-5 PCO 

327.8775 lv!+4 "C,l II, " CI , "CI;. Cl-5 PCB 

11C :)c337.9207 M-i2 J-1 '>c J "C:I Cl-5 PCB U l I ll 

339.9 178 l\·h4 '' C.: I I 3'C1 ; 'CI 1$c Cl-5 PCB 1.: s ) z I I 

3549792 lock PFKc.""' 
359 8415 !>(+2 "C • tJ "Cl "CJ Cl-6 PCB Jf .~ } 

36Ul385 ~1+4 "CJl H. ·''CI '"CI. ., ~.. CJ-6 PCI.'l 

363.8356 M ;6 •zc H ''CI 37CI C l 6 PCFl­. ·· ·~ ~ - :> .~ 

It (_"37.1ft817 M+2 "Cu JI,. "CI, ·"CJ 12 C l-6 PCl:l 

373 8788 M+4 IJCt2 . ~I ~ 
3'CI 

~ 
"CI2 " C t~ CJ-6 PCB 

393.8025 :vf :-2 "c" Hs Hcl~ ''CI C l-7 PCB 

395.7995 M · 4 ' !C1 , II, 11Cl, '"CI, C l-7 PC U 

397 7966 .M+6 '"C.. I-l. "CJ ''CJ Cl-7 PCI) 
• M ~ " l 

405.8428 \ H 2 ' 'C H . ;!CI. ··'CI ' 'C Cl-7 PCBu .... 1'1 " 
·107.8398 :vt+4 "C., II; llCI. ~'CI1 " C Cl-7 PCB 

" 
454.9728 QC C o; F1• PFK 

l:'n-6 393.8025 M-2 "CU 1-1 
J 

··•c1IS ''Cl Cl·7 P<:U 

Cl-7.&.9. 10 395 7995 M-4 "C H. 11CI 3'C l CJ. 7 PCB 
!2 ) } ' · 

M-6 "C.. JI.. ' 'CI, :"Cl1 CJ-7 J>CB397.7%6 l .; J_ • 

·~05.8428 ''C H "Cl ' 'CI r.'Cu C l-7 PCB M+2 tl ~ (, . 

l l (:407.8398 M l 4 " C H toc l " CI C l-7 PCBu j ~ l II 

427.7635 lv! l2 ·~c" H! ·~c l, "Cl Cl-8 PCB 

429.7606 M+4 "C H i'·CJ 1'CI CI-S PCI3 ll l (, l 

433.7576 M·6 ' 
2C n H, "CI! ''"Cl, Cl-8 PCB 
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SOP Code: HMS· I668A 
Revjs;iou~ .3 
V~rsion Dale: 01111!10 

TABLE 7 (coot.) 

fu.nction and 
ch.lodnc k vel mlz m/z type 

<139.8038 lv1+2 

441.8008 M+4 

442.9728 QC 

454.9728 lock 

·16172.46 lv1+2 

463.7216 ]\J•4 

465.7187 }d+6 

4?3 764S M+2 

4?5.76 19 M+4 

495 6856 M12 

497.6826 M t·4 

499.6797 M·6 

50 7.7258 y) f·2 

:509.?229 lll· 4 

511.?199 ll·1! 6 

Note: C'ASIHOltSIOH ll rilizes ~ '? Li.lJtCtiort itCQ\.Ii.•Ht ll..m vrt>:,'T~I)L 

J~"''Q(Jlc nt(lSS~$ u$.;-d for <\ccuntle m~ss cakularion: 
'H 1.007& 
"c 1~.oooo 
1~(' 1.'\ .00.i~ 
"C'J 34.96&9 
) ; C! .16.9659 
19F lS.99S4 

mh. f01muln 

' 
3C., fl~ 3'CJ. 1'C'I 

13C H l>CJ 3'CI. i l ~ 6 l 

c,9 F11 

C" Fn 

'~C .. H, 1'Ct. 3'CI . . 
"C,~ f-1, "CI, 1.'CI2 

'~C., H llCI.. 3'CJ. 
!.. I '" .~ 

' 3C
1
z H, 35CI

8 
·;•ct 

' H, 3~Cl , 3'Cl, 3C11 

''C, H. ·"CI., 1'CI 

''-' ., JlcJs ···ct, 

"c,l JlCI, 3'CI~ 

' H. 3~C4 1"CI 1C11 

I}C" H. " CJ. l'CI: 

C)C . H. J'CI •"C1 h ... $ .. 

Substan l'l' 

''C11 Cl-8 PCR 

"CCl Cl - ~ PCB 

PFK 

PFK 

Cl-9 PCB 

Cl-9 PCB 

CJ-9 PCB 

~ :ic Cl-9 PCB 
·~ 

" C u Cl-9 PCB 

Cl-10 PCB 

Cl-lO PCB 

Cl-I O PCB 

' 3C,1 Cl-1 o PCB 

13Cll Cl- I 0 PCR 

' 
3Cll Cl-IO PCR '-' 
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Vers ion Dale : Oli lli iO 

TABLE 8 
TllEORETICAL ION ABlTNDANCE RAT IOS AlliD QC LHIITS 

Chlorine <l iOtns mh 's formin g ratio Theoretical ratio Lower QC limil IJp per QC li mi• 

I mlm·t·1 .3.13 ~ ()( ~ .l.(\11 

.,- ml(m+~) J.:S(; l.3J 1.7!'> 

:l m (m·"'!) 1.(14 (I 88 l ) > 

4 mt(m.O") .1,77 11.6.' lUi() 

s (nl l2} (n,+4) 155 !.3:'. I.7:> 

f. im1·" )'(m, 4) 1.~4 ; t ·" IA3 

7 (m • : )'(m+4) l.05 1).89 1. ~. 1 

s (m '::n m •4) 0 ~9 0 76 I J).~ 

9 (m • 2}(m•4) 0.77 1).6~ H S'j 

10 ( m · :} (m · 4) n 69 (1 59 fl. 7'-) 



SOP Cock: HI\JS- I <i<iSA 
Revisioo: .l 
Version Onre: 0 I I I lfl 0 

TABLE 9 
St:GGESTED S . .\IVIPLF.. Ql'AXTITrES TO Bf. EXTRACTF..D .FOR VARIOl.iS MATRlC'ES1 

:unpfP m:1nj:t! ~ 
Ix.:unplc PN·crot 

~ollds 
Phh~~ 

~)lll"Uril~· 

r:ctr:.NC'I~ 

'iu~h· -pllh~c 

!Dnukmg \\ :ltC'r 

4.qu~t'l'·l< jGIO\UlCh.\':"'l('f <) - 1(•'1·11111. 

h"roe:.ue-d \'iil~tcw.ltcr 

~·so)l 

~olid -C'lmp001r ·.::o Solid :0-lO~ 

!\;h 

Vt~\le" ~o)vcnt 

r~·£,llliC. .Vn;1~ oil <I o.gm~ic "-lOg 

Pr~oi.,; P'-'!)'Jhe"r 

h·~':> 511.;" 
~;;~ 

- Or~.J~l\C ;:;-IOi­
Hn•u:~ ~:.lipo~e 

~lulH-J•h:.~f' 

Ljquiclf')o)i<'l 

Vc1 .,oi: 

·!,b'C':ue-d c{Huenl 

jAQ•:;.;\•'•h ";<.olid Dj~('stcdtuuujcip:~) sh•d~: l-.\0 S,;,Jid 5-W~ 

·iher .:,ll:.: 

PtlJ)~f pul~ 

br~i'lm>: ~olid 
l<.h•.,1ri.:.lsluO.~e-

1·100 Oo1h ~- JC·~ 
01lyw:o.~tc: 

.iqnid.-ljqn;rl 

l·V•<l'\.:)~ .:f0\1~11( 

4ql•~m'IS• or.~;:;)tlic Jntn:':~IC',~ ctl1nc:n: 1 f)•'l:mic ~-: !'··.: 

Dn.un \\:'l')k 

.~<)\ICOI'.~ · Oi~•l111C ·\{>I i.:i 
inn-C'n~~C: cOiuC',.~ 

;·1 Org:mic & "('li ilt 5. H>y. 
0•1U'l W:t~tc 

I. 	 The C')ll:\1\hty of !H'tmp(e to be exiJ·;,;cred ·~ :l.dJUS.terlto J'lO\"Jde 10~ ofsolids <.dry we~ghr). One h~o.:r uf :tqH..:uu,; 
~:.uhvh:~ conto•i•uo!-' oq..: p..:n~..:nl M•lid" ,,jJl <.:out-•ln lO~ '-'f soJicl~. fof .tqueoh~ :..:unples cocu:till:J'l?- ~re:ner rhan cu:o.• 
per~c-cv t:olid-,," le-:,~~~ '.·ohun~ is \:sed~"' 1ha1 102- of solid~ (d,·y weighc) wiH be ~:'\CTiiCI~d 

The s:u.nple ntalli:t: m11y be ~uuocplJ('IU.S fursom~ salnpl!!~. In ~cn.;,:nd.~ wb~JI lbc- CBs t~re j,~ L;.Ontacr Wllh :\ t)llllli-pi •,l~~ 
s~\Celll in wh.t.:b on~ of the phMe5 is u.:al..!r. ~h~y ·wiJll>e l'refcrcnlii\.Uy (lls:p~r~~cl iu '-'J ;ld...orbed OJl 1he all<!'n1.1h~ 

pha<-e b~..:mis-c of theil low ~olubihty in w:::uer. 

Aqu..:on<:-. l>,Ulll'l.::s me ilh~r.:(l afl-tr spiknl!£ wilb che labc-lecl ~OulpOlul<i.<. The fdrc.ue .•mclrh~ Hlluen,,ls lr<• );pc~i. oulh..: 
filt-:r arc cx~HlC'\t:cl scr..arah:l)•. <Ulcl d.h: ..:J.ll ;.ICI.:::. ·'lr.: con•bine(l fo1 clean up :l•ld nn:tlysi~. 
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SOP Cod~: HMS·I66S.-\ 
Revision: 3 
Version 03te: 0 Iillil 0 

QC A<M·,;n· 
M<lhod Bla uk 

Uti:lnHJt..-nr Blank 

l11itihl (':allbrntton 
Sr(1nd:wdi 

Collll iUl in~ 

Caiil>rariou 
\ 'cnficntiou 
sr~md~rd 
(C'C'\'' VER) 

l.abor<ltOI)' Coun'OI 
S• mple (LCS) & 
DupliC(Iff 
f. tlbl)t:'IIQI 'j l ~)1\ lroJ 
Smuvlc (DLCSi 

Labeled S1.1ndrtrd 
Reco,·erie$ 

R~co\·ery of l~bel~d 
~l:,.udt~ td fC'I t 

compound<> 
Stm,p)e Rc-s.uJts 

Sarupl,e Results 

Sau)p)e Results 

N:.rl,·e ions. 

TABLElO 

CORRECTIVE AC'TJON Sl ..'MtvlARY T !\.BLE 


FuACC<"Plabl4' Cli l<' l'i:l .RN·omm~Od('d Cone('ei,·e Acriou DO('Uu:t~.urat iou 

>MRL > l/10 :;awpl(..' Aoalyz.: ~Jl iosuwuetH blank to C'Cln·ecri\·e flcrloJIS 
cone. dc:mOul'>tnHe m:;lnuueut is free Clf mu~: bot doc-tltnetned 

possible contamination. E \ 'lt(\I(IU a~ -' nou ~C<)Itfonuiry 

wh-ether et)liJ~ s;uuple batch must C'otttp<Hnu.h. 
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Attachment 7 
 SOP for Sample Preparation for Black Carbon (Soot) in Sediment by 

Chemothermal Oxidation Pretreatment and Combustion / Thermoconductivity or 
Infrared Detection. ALS SOP Code: GEN-BLACK C SOOT PREP 

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

1.0 	 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.  It 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 Elmer 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). 
. 

2.0 	 SUMMARY OF METHOD 

A sediment sample is initially dried at 60oC 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 375oC 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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3.0 	DEFINITIONS 

3.1 	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).   

3.2	 Benchsheet: A form used to record the analytical protocol, sample information, and data. 

3.3 	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 I criteria. 

3.4	 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. 

3.6 	 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 	 NPOC is a potential positive interference that is removed by the preliminary heating at
375oC. As long as the temperature and heating time are observed, the interference is 
removed. 

4.2 	 BC values may exhibit a high bias for samples with high concentration of carbonates that 
do not fully react during the HCl 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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5.0 	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	 Samples can be collected in glass or plastic containers. 


6.2	 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 -20oC or refrigerating at 4±2oC. 


6.3	 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	 Oven, 103-105°C. 


7.2	 Muffle Furnace, 4” x 4” x 6”, 375°C (with air purge capability). 


7.3	 Micro Balance, 1 ug sensitivity. 


7.4	 Analytical Balance, 0.1 mg sensitivity. 


7.5	 Stainless Steel Fine Tip Forceps. 


7.6	 Silver Capsules (5 X 9 mm for micro CHN analyzer). 


7.7	 Aluminum Capsule Block for Silver Capsules. 


7.8	 Ceramic Boats (for Eltra CS500). 


7.9	 Refrigerator, 4°C. 


7.10	 Freezer, -20°C. 


7.11	 Mortar and Pestle. 


7.12	 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 (HCl), Concentrated, ACS Reagent grade. 

8.3.1	 1 N HCl working solution – 17 mL of HCl 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. 

•	 Properly operating and/or maintaining the equipment. 
•	 Entering the appropriate information onto the benchsheets and/or logbooks.  
•	 Documenting and notifying 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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11.0 PROCEDURE 

11.1 Initial Drying and Homogenization/Milling of Samples 

11.1.1	 Record samples to be tested on a BC Sample Preparation bench sheet form (see 
Attachment A).   

DRAFT 

UNCONTROLL
ED D

OCUMENT
11.1.2	 Transfer approximately 5-10 g of wet sediment into a suitable drying vessel. 

11.1.3	 Dry the sample at 60oC for approximately 18 hours. Remove from oven and 
cool in a desiccator. 

11.1.4	 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). 

11.1.5	 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. 

11.1.6	 Retain the remainder of the dried and ground sample for subsequent 105oC 
moisture determination so the final result can be converted from a 60oC basis to 
a 105oC basis. 

11.1.7	 The sample is now ready for hydrochloric acid treatment to remove inorganic 
carbon. 

11.2 HCl Treatment for Inorganic Carbon Removal 

11.2.1	 NOTE – all of the following steps must be conducted in a fume hood to 
prevent exposure to HCl fumes.  Proper personal protection gear including
lab coat, safety glasses, and gloves must be worn. 

11.2.2	 Add 1 to 2 drops of 1N HCl to each of the samples. Observe whether 
effervescence occurs and note the corresponding sample identifications. 

11.2.3	 Dry the samples at 60oC for 1 hr. 

11.2.4	 Repeat steps 11.2.2 through 11.2.3 for samples that effervesced. 

11.2.5	 The sample is now ready for 375oC heating to remove NPOC. 



 

 
 

   

 
 

  
 

  
 

 
 

 
 

 

 

 
 

 
 

 

 

 

 

 

 
 

 
 

 
 
 
 

 
 

 

 

 
 

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

Date:9/20/2010 
Page 7 of 14 

DRAFT 

UNCONTROLL
ED D

OCUMENT

GEN-CHN RV	 Confidential 

11.3	 NPOC Removal via 375oC Muffle Furnace Heating
 

11.3.1 Transfer the aluminum capsule block to the muffle furnace pre-set at 375oC. 


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. 


12.0 	QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS 


12.1 	Preparation Blank: Analyze one PB in ten or less samples.   


12.2 	 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. 


12.3 	Duplicate Analyses: Analyze one duplicate in ten or less samples.  A Relative Percent 

Difference (RPD) for analyses should be less than 20%. 


12.4 	 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 	Calculations: 


13.1.1 NA. 


13.2 	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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13.3 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). 

13.4 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.  

14.0 METHOD PERFORMANCE 

14.1 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 

14.2 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). 

14.3	 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. 

14.4	 Practical Range 

The practical range for this method is 0.05% to 100 wt%. 

14.5 	 Precision and Accuracy 

See section 12 

15.0 	POLLUTION PREVENTION AND WASTE MANAGEMENT 

15.1 	 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. 

15.2 	 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	 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. 

16.2 	 Quality Control Failures: 
Quality control failures associated with the actual sample results are handled under SOP 
Code: TUCSON-CHN. 

16.4	 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. 

17.0 	 CONTINGENCIES FOR HANDLING OUT-OF-CONTROL OR UNACCEPTABLE 
DATA  

Any event that 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 
taken. In addition, the Laboratory Manager and/or the individual Project Chemists must be
notified. 
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18.0 	REFERENCES 

18.1	 Gustafsson, et al, Evaluation of a Protocol for the Quantification of Black Carbon in 
Sediments, Global Biogeochemical Cycles, 15, 881-890, 2001. 

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

19.0 	TRAINING PLAN 

19.1 	 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. 

19.2 	 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. 

19.3 	 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. 

20.0 	METHOD MODIFICATIONS 

None 

21.0 	INSTRUMENT-SPECIFIC ADDENDUM 

None 

22.0 	 CHANGES FROM PREVIOUS REVISION 

None – new SOP. 
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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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