
 

 

 

 
 

 
 

 
 

 
 

 
 

 
      

  
 

 
 

 
  

   
  

   
 

   
 

   
   

     
     

 
  

   
      

 
    

  
 

  
  

        
 

   

  
 

March 3, 2014 

Via E-Mail 

Sean Sheldrake 
U.S. Environmental Protection Agency 
1200 Sixth Avenue, Suite 900 
M/S ECL-115 
Seattle, WA  98101 
Sheldrake.sean@epa.gov 

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

Dear Mr. Sheldrake, 

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

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

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

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

mailto:Sheldrake.sean@epa.gov


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

Realistically, the RM 11 E Group will need 90 days after retrieval of the samplers to prepare and deliver 
the draft Porewater Characterization Report to EPA. This would put the delivery date for the Porewater 
Characterization Report in early January 2015. In order to appropriately consider the findings of the 
porewater sampling program in the Recontamination Assessment and the Implementability Study, those 
draft reports would be submitted 60 days after submission of the Porewater Characterization Report. 

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

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

Sincerely yours, 

Lc~t;::pL~ 
f ,/ 

Jacqueline Thiell Wetzsteon 
RMIIE Project Coordinator 

ec: River Mile liE Respondents 
AOC Notice Recipients (Paragraph 97.c through m) 
Paul Fuglevand 
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Section 1.  Introduction
 

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

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

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

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

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

This SAP is for the collection of porewater and associated sediment data for the specific purpose 
of supporting sediment cap isolation modeling, which will inform remedy selection and cap 
design. These evaluations will be used for both the Recontamination Assessment and the 
Implementability Study, as described in the Work Plan. 
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1.2 Summary of Existing Sediment Data 
Extensive bedded sediment, suspended sediment, and bank soil data have been collected in the 
RM11E Project Area. As part of the Portland Harbor RI/FS process, the Lower Willamette 
Group (LWG) and the City have collected and analyzed more than 60 surface sediment grab 
samples in the RM11E Project Area. Several additional surface sediment samples have been 
collected by shoreline property owners to support activities such as environmental permitting 
and maintenance dredging at waterfront facilities. Previous sediment investigations that have 
been conducted in the RM11E Project Area are described in Section 3.3 and Section 6.2.1 of the 
Work Plan. Existing sediment data are included in the LWG’s Site Characterization and Risk 
Assessment (SCRA) Database and the FS Sediment Database, and are discussed in the Draft 
Final RI Report and Draft FS Report. New sediment data collected by the RM11E Group as part 
of the Supplemental RI/FS will be documented in the forthcoming Field and Data Report, but 
any of those new data results germane to this porewater investigation have been incorporated 
into this SAP where applicable. 

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

The results of the Phase 1 Porewater Characterization, as described in Section 6.2.4.1 of the 
Work Plan, will be presented in the Porewater Characterization Report. 
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Section 2.  Porewater Study Design
 

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

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

1.	 Selection of analytical tools (models) that will be used to meet project objectives. 

2.	 Identification of data needs to meet the model input requirements. 

3.	 Identification of sampling methods to satisfy data needs. 

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

5.	 Sample collection and laboratory analysis. 

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

2.1 Data to Inform Remedy Selection 
The objective of this SAP is to collect data for use as input parameters into models to support 
remedial selection and design for alternatives defined in the Draft FS Report. Site remedies that 
were evaluated for RM11E included Enhanced Monitored Natural Recovery (EMNR), 
engineered cap, in situ treatment, and removal1. Selection and design of specific remedies 
within RM11E will consider bulk sediment concentrations in the surface and subsurface 
sediments, as well as the potential for advective and/or diffusive flux of PCBs from those 
sediments. The two controlling factors to assess PCB flux are (1) site-specific partitioning 
constants and (2) the rate of exchange from underlying contaminated sediments into the 
overlying surface sediments and to the Willamette River.  

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

1 Removal as an alternative will be evaluated both as dredging to a clean z-layer, and dredging to a 
specified depth coupled with either a sand cover, or the addition of an amendment at the bottom of the 
dredge cut.  
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2.1.1 Remedial Design Models 
The following models have been identified for use in the Recontamination Assessment and 
Implementability Study: a two-carbon partitioning model to estimate the concentrations of 
dissolved PCBs in porewater, and cap/amendment addition models. Each is described below. 
While selection of specific models will be made as part of the Recontamination Assessment and 
Implementability Study, the purpose of this SAP is to gather the data to support these models. 

1.	 Two-Carbon Partitioning Model for Determining Dissolved PCBs Interstitial Water 
Concentrations. An equilibrium partitioning model (EqP) was used in Draft Final RI 
Report to estimate flux from sediments into the overlying river water. These estimates 
were based on theoretical calculations of dissolved PCBs in porewater using the bulk 
sediment PCB concentration and the levels of total organic carbon (TOC). 

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

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

2.1.2 Inputs to the Model 
Table 2-1 presents the required model parameters and their data sources for the two-carbon 
partitioning model and for the two cap/amendment models under consideration. A 
considerable amount of data was generated in connection with the Draft Final RI Report and the 

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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subsequent RM11E studies (including those being conducted under the Work Plan) to develop 
parameters for at least the cap/amendment models. Data that will be collected as part of this 
porewater study will be considered for use in calibrating the two-carbon partitioning model. 

Sediment PCB congener data, collected as part of this SAP, will allow comparison to PCB 
porewater congener data and also will be used to evaluate correlations between congeners and 
Aroclors measured in the RM11E Project Area. Sediment PCB congener data, collected as part of 
this SAP, will also be used to evaluate correlations between congeners and Aroclors measured 
at RM11E. Likewise, data on the proportion of black carbon, as a proportion of the TOC values 
previously reported, are lacking and will be collected in this porewater study. 

For the cap/amendment models, parameter data needs for sediment, surface water, and general 
system properties (e.g., surface area being modeled, water flow through the site) can be met 
with the existing information (Table 2-1). Groundwater is being addressed under the Upland 
Groundwater and Bank Soil SAP (Appendix B to the Work Plan). Data not currently available 
include the PCB partitioning data and PCB porewater concentrations, both of which will be 
addressed through this porewater study, and the rate of flux. Flux rate(s) data will be estimated 
using hydraulic gradient information developed through the groundwater study. 

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

•	 Concentrations of dissolved PCB congeners in porewater 
•	 Concentrations of PCBs in bedded sediments as both Aroclors and congeners 
•	 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, are included in Table 2-2. These estimated values 
will be compared to the measured PCB concentrations in porewater based on the sum of all 
congeners, and then compared to the estimates made using the calibrated two-carbon 
partitioning model. 

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

2.2 Sampling Methods 
The RM11E porewater sampling will employ passive samplers developed at the Massachusetts 
Institute of Technology (MIT). Passive samplers are capable of sorbing hydrophobic organic 
compounds and have been demonstrated to be effective in quantifying PCBs in porewater at a 
number of EPA sites (EPA, 2012b; Greenberg et al., 2014) ), including recent work on the Lower 
Duwamish Waterway (Gschwend et al., 2013; HDR et al., 2013). Cleaned, inert sheets of 
polyethylene (PE) are placed into rigid frames and passive sampling device is pushed into the 
sediment. In nature, organic carbon is the dominant sorption phase of hydrophobic organic 
compounds such as PCBs in nature (EPA, 2012). While there are many mass transfer processes 
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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 

Porewater inert-samples will be collected from an area with a wide range of PCB concentrations 
in surface and subsurface sediment. Therefore, the results from this study will allow for the 
assessment of porewater as a potential source of recontamination in other locations within the 
River Mile 11E Project Area. 

2.3.1.1 Comprehensive Benthic Risk Area 

The Draft FS Report identifies a near shore area of benthic concern between approximately RM 
11.25 and RM 11.50. For RM11E, this is, in part defined by bioassays, but also by the EPA 
guidelines for assessing benthic risk for contaminants of concern (COC). For RM11E, PCBs 
represent the principal COC that defines this Comprehensive Benthic Risk Area (shown as a 
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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). 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. To generate a wide 
range of measured porewater data for calibrating the partitioning and cap models, existing 
sediment data were used in Section 2.3.2 to select porewater sampling stations located across a 
range of PCB sediment concentrations, TOC concentrations, and estimated porewater 
concentrations3. 

2.3.2  Porewater Sampling Stations 
Figure 2-1 shows the proposed porewater sampling stations. Generally, the stations are 
numbered from downstream to upstream (left to right in Figure 2-1) and from onshore to 
offshore. The factors considered for their selection are presented in Table 2-2 and are discussed 
on the basis of the grab (G) and core (C) pairings. Three stations are arrayed in a transect along 
the Draft FS Report-identified integrated engineered cap/in situ treatment area (RM11E-PW002, 
RM11E-PW003, and RM11E-PW006), and in two transects extending offshore: RM11E-PW003, 
RM11E-PW004, RM11E-PW-005 and RM11E-PW002, RM11E-PW001. Sampling stations are 
presented in Table 2-2 and described below. 

3 Porewater concentrations were estimated in Table 2-3 (EPA, 2012a) based on total PCB concentrations, 
TOC, and the same octanol-water coefficient used in the Bioaccumulation Modeling Report (Kow = 6.14) 
(Windward, 2009). Consistent with EPA guidance and the Draft Final RI Report, calculating EqP 
porewater concentrations require a detectable PCB and > 0.2 percent TOC. Where either of those 
conditions did not exist, the PCB porewater concentrations were not calculated. 

Draft Porewater Sampling and Analysis Plan Page 7
 
River Mile 11 East - Portland, Oregon March 2014
 



      
       

 
  

  
    

   
    

   
      

      
   

  

   
   

      
      

      
      

    
     

     
      

   
     

  

 

   
        

   
     

   
  

       
     

   

 

   
      

   
    

  
     

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 concentration (Cpw-s) are the highest estimated within the RM11E 
Project Area. Subsurface PCB concentrations are non-detect. This station provides a high total 
PCB value (> 2,000 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 of possible in situ treatment or capping in the Draft FS Report. PCB concentrations in the 
upper 1.5 meters are relatively low (178 to 340 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 surface intervals the calculated Cpw (18.3 – 36.1 nanograms/liter [ng/L]) is 
near the PRG for ecological receptors (RAO7 – Table 2-3) of 14 ng/L. In the 1.5- to 2.0-meter 
interval, the 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 capping or in situ treatment in the Draft FS Report. 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 below bml. TOC and estimated Cpw are low (0.46 percent and 57.2 ng/L) at the surface 
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interval, and are higher at depth (0.86 to 1.6 percent TOC and 105 to 802 ng/L). Data from this 
station will be used to represent conditions where dissolved PCBs may be advecting into 
surface-sediment porewater from the elevated PCBs in subsurface sediment. With the low TOC 
level in surface sediments, flux measured in the overlying surface water may be attributable to 
flux from the subsurface sediments. 

2.3.2.5 RM11E-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. 

2.3.2.6  RM11E-PW006 

This station is located at the paired surface/subsurface sediment sampling locations RM11E­
G033 and C029. This station is within the Comprehensive Benthic Risk Area, as described in the 
Draft FS Report, is a potential site for capping or in situ treatment. PCB concentrations at the 
surface are 2,000 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, which will be located at the previous upstream surface sediment sampling location 
RM11E-C043, will be sampled to provide an upriver measure of dissolved porewater PCBs in a 
relatively uncontaminated (non-detected at 1.7 µg/kg) area, and also as a measure of the 
upriver concentrations of dissolved PCBs in the overlying water (Figure 2-1). 

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

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

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

3.1.1  Project Manager (PM) 
Paul Fuglevand, PE (DOF), is the senior Project Manager (PM). In this role, he will provide 
general oversight of the work and will be the point of contact for the RM11E Group. Paul will 
work closely with SEE and 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). 
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3.1.5  Data Validation and Management Support 
The data validation and data management subcontractors and are listed below by work type: 

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

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

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

3.1.7  Laboratory Services 
ALS, of Kelso, Washington, is the primary contract laboratory and will perform chemical 
analyses on the passive samplers and the sediment samples collected. Jeff Christian will serve as 
the Laboratory Project Manager to oversee laboratory performance in accordance with the 
QAPP Addendum (Appendix A of the Work Plan). He has served as ALS’s (formerly Columbia 
Analytical Services) project manager for a number of sediment characterizations conducted by 
DOF and SEE, and is familiar with the analytical objectives of this project. ALS is a certified by 
the National Environmental Laboratory Accreditation Program; method certifications for the 
laboratory are included in Appendix A of the Work Plan. 
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3.2  Health and Safety 
The primary hazards for the sampling event are physical hazards associated with the river 
environment and working on a vessel with heavy and mobile equipment in and around 
working docks and marine operations with frequent vessel traffic. Diving for sediment sample 
collection also requires careful adherence to safety procedures and a diving-specific HSP 
prepared by the diving contractor. The field crew will exercise sound field judgment and 
practices to maintain a safe working environment during sample collection and all other field 
activities. The field crew will comply with HAZWOPER regulations under 29 CFR 1910.120, 
exercise due care to maintain the integrity of in-water structures, avoid interfering with marine 
operations and other activities conducted at and around the working docks, and comply with 
all operational and security limitations, as directed by the FD and the vessel operator. 

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

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

This section describes the activities to support porewater sampler placement and retrieval, as 
well as the collection of surface sediment samples (30 cm bml) from the porewater sampling 
locations upon retrieval. As noted previously, the field methods and analyses are similar to 
those employed on the Lower Duwamish Waterway in Seattle, Washington (Gschwend et al., 
2013; HDR et al., 2013). An overview of the field placement of passive samplers in the Lower 
Duwamish Waterway in 2012 is posted on the EPA Region 10 Dive Unit Web site.4 

4.1 Overview of the Porewater Sampling Approach 
For the RM11E porewater sampling, the passive samplers will be impregnated with the PRCs at 
ALS’s laboratory at Kelso, Washington, and mounted into the sampling frame just before 
deployment. Each frame will have 50 x 15 cm strips of PRC-labelled PE. Divers will install the 
samplers at the selected sampling locations, to a target depth of 30 cm bml, leaving 20 cm of the 
PE extending above the mudline in the overlying surface water. The sampler is left to 
interrogate the sediment and overlying water for approximately 60 days. At the time of 
retrieval, the divers will remove the sampler and immediately collect a 40- x 10-cm-diameter 
core from the location where the sampler was retrieved. The PE frame itself will be labeled, 
wrapped in foil, and stored on ice for transport. Likewise, the collected cores will be capped and 
labeled in the field; both the PE and collected sediment will be transported in separate ice-filled 
coolers to ALS’s laboratory at Kelso, Washington, for further processing. 

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

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

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

4 http://www.epa.gov/region10/pdf/diveteam/duwamish_passive_sampling_2013.pdf 
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4.2 Sample Location and Sample Designations 
Sampling locations are presented in Table 2-2 and Figure 2-1. Sampling locations include six 
onsite RM11E locations, and one upriver location, with one field replicate for a total of eight sets 
of analyses at ALS. The number and type of chemical analyses are presented in Table 4-1. The 
location and identification of each sample are presented in Table 4-2. Location identifications for 
these stations are noted as RM11E-PW for “porewater” and are numbered 001 – 007 (e.g., 
RM11E-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. This 
includes both horizontal and vertical measures of station position. In addition, this Porewater 
SAP includes a Standard Operating Procedure (SOP) for Diver-Placement and Retrieval of 
Passive Samplers and Co-located Sediment Samples. The FD will coordinate safety, navigation, 
positioning, and communication with the divers during placement and retrieval. A copy of the 
SOPs, which contain more detailed information on sample location and positioning, will be on 
board the sampling vessel throughout deployment, retrieval and sediment sampling activities. 

4.4 Field Porewater Reconnaissance Survey 
A pre-deployment field reconnaissance and initial trial placement of the passive samplers will 
occur, if practicable, during the under-dock sediment sampling event anticipated to occur 
between March and May of 2014. There is some concern that the gravel, sand, and 
anthropogenic materials found during the 2009 grab sampling and coring either may prevent 
effective sampler insertion or, alternatively, may damage the PE during placement and 
retrieval. A passive sampling device, rigged with PE sheeting and stopped at 30 cm, will be 
given to the divers to place into the sediments at the prescribed locations. They will be asked to 
push in the sampler to 30 cm, and then retrieve the sampler. Diver observations on the ease of 
placement and retrieval, barriers to placement, and the durability of the PE after retrieval will 
be recorded on the field log. If the sampler cannot be placed into the sediments, the diver will 
move no more than 10 meters from the original location and reattempt insertion of the samples. 
The four locations nearest shore (PW002, PW003, PW005, and PW006 in Figure 2-1) will be 
evaluated first, and the two offshore stations (P004 and P007) will be assessed as time permits. 
The results of the survey and recommendations for modifying the porewater sampling 
approach, if necessary, will be reported to EPA. 
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4.5 Field Deployment and Retrieval Methods 
Field deployment methods generally will follow the SOPS developed by MIT for passive 
sampler deployment (Gschwend et al., 2012b). Those procedures are incorporated into the 
Diver-Placement and Retrieval of Passive Samplers and Co-located Sediment Samples SOP 
(Passive Sampling SOP). Health and safety procedures for diving onsite are being developed by 
BMC and will be strictly followed during field deployment. 

The passive samplers will be shipped to the site wrapped in aluminum foil and in an ice-filled 
cooler (see Section 5). Each passive sampler will be taken out of the ice-filled cooler and 
attached via a carabiner to a weighted tag line. The tag line serves two purposes: (1) to provide 
an additional anchor to secure the sampler frames during deployment and (2) to help locate the 
sampler again at the end of the deployment period. The sampling area is an active shipping 
area with vessels docking regularly at both the Glacier NW and Cargill docks. It is anticipated 
that the tag line will need to be anchored using a shore anchor, or similarly constructed anchor, 
driven into the sediment. It is possible that an alternative anchoring method may need to be 
devised because of vessel traffic and high river velocities of the Willamette River in the vicinity 
of the active docks within RM11E Project Area. The decision regarding anchors and lengths of 
tag lines will be made after the initial reconnaissance survey. 

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

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

After a sampling location is confirmed, the diver will manually insert the passive sampler into 
the sediment 30 cm, and secure the tag line with the selected anchor. The passive sampler will 
have built-in stops so that the sampler cannot penetrate deeper than 30 cm. The on-board field 
staff will record the time of sampling, dGPS coordinates, diver observations during placement, 
mudline elevation, and depth of sampler penetration into the sediment. 
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After approximately 60 days, the dive/field team will return to the sampling locations to 
retrieve the passive samplers, as further described in the Passive Sampling SOP (Attachment 3). 
Before pulling out the sampler, the diver will measure the length of the PE exposed to the water 
(i.e., the portion of the PE above the sediment surface). Immediately after pulling out the 
passive sampler, the diver will collect a 40-cm-long, 10-cm-diameter sediment core sample 
following the methods described in the Passive Sampling SOP. The diver will communicate to 
the on-board field staff the approximate length of core drive, which will be recorded in the field 
notebook. A cap will be placed over the bottom of the core tube immediately after removal from 
the sediment. 

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

Sediment core samples collected also will have the station ID recorded onto the sample tube; 
this can be scratched directly onto the tube. The core lids will be secured with duct tape, and the 
sample ID, date, and time will be written using an indelible marker onto the taped lids with an 
arrow indicating the direction to the surface of the sediment. “TOP” will be written onto the 
taped lid indicating the sediment surface. These secured cores then will be placed upright into 
the ice-filled cooler for transport and processing and analysis at ALS. 

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

4.6 Post-Processing PE Samplers 
All post-processing will be done by the FD and SAC at ALS’ Kelso, WA facility. At ALS, the 
sampler first will be photographed, and then the PE will be removed from the frame. The PE 
surface will then be wiped and rinsed free of surface particles and coatings. This may include a 
brief (<1 minute) wiping with a hexane-soaked Kimwipe® (or equivalent) to remove oily or 
tarry exterior staining. If still wet, the PE surface will be blotted dry with a clean wipe. The PE is 
then cut with a clean razor blade initially into two sections as shown in Table 4-3: the sediment 
section (lower 30 cm) and the surface water (upper 20 cm) section. These segments will be 
further cut longitudinally into widths of 5 cm and 30 cm long.5 To immediately analyze the 
samples, the cut PE will be placed into labeled jars. Samples to be archived will be re-wrapped 

5 If the mudline at the time of retrieval as measured by the diver is higher or lower than when the 
sampler was installed, the analyzed sections will need to be adjusted in the laboratory. If sediment has 
accreted, the section that is above the original 30 cm sediment exposure will be cut out separately and 
archived, but not analyzed. While this will result in the shortening of the section exposed to the water, the 
width of the piece to be analyzed will be adjusted to ensure 100 cm2 (20 x 5 cm) of PE for extraction. 
Where erosion has occurred, the new section exposed to the water will be excised and archived, and the 
sediment-exposed PE segment adjusted accordingly. 
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into clean aluminum foil envelopes, labeled, rolled, and then inserted into a 1-liter clean 
borosilicate jar. A separate label will be affixed to the outside of the jar. The sampling labels will 
note the sample ID, date of sampling, personnel processing the sample, and analyses to be run 
or archived. A small quantity of laboratory-grade water will be placed into the passive sample 
jar to prevent dehydration. The amount of laboratory-grade water added to the sample jar will 
be recorded. 

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

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

Only the top 30 cm of the cored material will be placed into a decontaminated stainless-steel 
bowl for homogenizing. Rock larger than coarse gravel (16 millimeters), large organisms, and 
pieces of debris will be removed and noted in the field logbook. The sediments will be mixed to 
visible uniformity, and subsamples from this homogenate then will be transferred into the 
appropriate containers for individual analyses. The samples required and the jar size are 
presented in Table 4-4.  

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

4.9 Cultural Resource Monitoring 
David Ellis and Matt Goodwin of Willamette CRA have been retained to oversee potential 
cultural resources found in the RM11E Project Area. David has provided training to GSI field 
staff to define what kinds of artifacts and deposits require examination and documentation by a 
professional archaeologist. A Willamette CRA archaeologist was present during the initial 
Supplemental RI/FS sampling conducted in November 2013 to inspect surface sediment grab 
samples. No sensitive prehistoric or historic artifacts were found during this sampling or 
previous RM11E sediment sampling conducted in this area. This archaeologist will be on-call 
during logging and processing of diver-collected surface sediment samples at the laboratory. If 
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archaeologically sensitive prehistoric or historic artifacts are discovered at this time, the FD will 
contact the archeologist and follow the procedures described in the Inadvertent Discovery Plan 
(Attachment #2 of this SAP). All personnel will follow Oregon State Historic Preservation Office 
guidelines for known sites and isolated finds (Oregon Revised Statute [ORS] 358.905-358.955) or 
sites along scenic waterways (ORS 390.805-390.925). 
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Section 5. Laboratory Analyses
 

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

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

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

•	 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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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 piece of the PRC-loaded PE will be 
extracted for each sample location and analyzed at ALS in Kelso, Washington, to 
validate initial PRC loading concentrations. Select PCB congeners in Table 5-1 will be 
used as PRCs. PRC confirmation will be done by EPA Method 1668c (see below); 
recovery standards employed by ALS also are listed in Table 5-1. 

•	 PCB Congeners in the Field-Samplers: Passive samples will be extracted using 
methylene chloride and run by EPA Method 1668c at ALS in Houston, Texas. 
Attachment 4 to this SAP is the ALS SOP for conducting low-level PCB congener 
analyses by EPA Method 1668c. Samples will be cut into three longitudinal 5- x 30-cm 
strips and analyzed as noted in Table 4-3. The anticipated method detection limit (MDL), 
method reporting limit (MRL), and QC parameters for the 209 PCB congeners in PE are 
presented in Table 5-2. Split samples sent to MIT will be run by high-resolution gas 
chromatography/mass spectrometry (Gschwend et al., 2012c). 

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

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

•	 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. 

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

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

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

•	 Standard Operating Procedure for Sample Preparation for Black Carbon (Soot) in Sediment by 
Chemothermal Oxidation Pretreatment and Combustion/ Thermoconductivity or Infrared 
Detection. CAS SOP 9/20/2010. (Attachment #5 to this SAP). 

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

•	 National Institute of Standards and Technologies 1941b for TOC 

•	 SRM-911 for PCB Aroclors 

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

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

Additional laboratory methods, QA procedures, and QA/QC requirements for the sampling as 
well as data validation procedures are included in the QAPP Addendum (Appendix A of the 
Work Plan). 
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Section 6. Data Management
 

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

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

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

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

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

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

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

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

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

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

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

March 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 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 
Page 1 of 2 Science and Engineering for 
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Porewater Sampling and Analysis Plan 
River Mile 11 East 

March 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 

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

March 2014 

Table 2-2. 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 
Start Depth 

(cm) 
End Depth 

(cm) 

Total PCB 
Aroclors 
(µg/kg) 

TOC (%) 
Sum PCB 

Aroclor Cpw 

(ng/L) 2 

Comprehensive 
Benthic Risk 

Area 

In-Situ 
Treatment 

Engineered 
Cap Removal 

Subsurface Total 
PCB Concentration 

>1,000 µg/kg 

PW001 3 

UG02 689302.7 7643999.7 LW3-UG02 0 23 5900 0.36 3417.1 

Yes No No Yes NoG079 689302.8 7644009.5 RM11E-G079 0 23 2200 0.491 936.1 
UC02 689306.3 7644001.0 LW3-UC02-B 30 90 2.2 UT 0.11 not calculated 
UC02 689306.3 7644001.0 LW3-UC02-C 90 216 2 UT 0.16 not calculated 

PW002 

G022 689344.3 7644176.0 RM11E-G022 0 21 178 JT 2.03 18.3 

Yes Yes Yes No YesC019 

689335.3 7644172.4 RM11E-C019-B 31 91 210 T 1.92 22.7 
689335.3 7644172.4 RM11E-C019-C 91 152 340 T 1.96 36.1 
689335.3 7644172.4 RM11E-C019-D 152 213 6200 T 2.1 868.2 
689335.3 7644172.4 RM11E-C019-E 213 301 70 T 2.65 5.5 

PW003 
G026 689248.6 7644329.2 RM11E-G026 0 17 1400 JT 1.35 216.7 

Yes Yes Yes No YesC022 689257.6 7644334.4 RM11E-C022-B 31 91 370 JT 1.67 46.7 
689257.6 7644334.4 RM11E-C022-C 91 140 1500 T 1.91 164.1 

PW004 

G027 689168.3 7644261.4 RM11E-G027 0 22 133 JT 0.4 57.2 

Yes No No Yes YesC023 

689165.2 7644265.5 RM11E-C023-B 31 91 3300 T 0.86 801.7 
689165.2 7644265.5 RM11E-C023-C 91 152 1200 T 1.17 214.3 
689165.2 7644265.5 RM11E-C023-D 152 213 1790 JT 1.62 229.5 
689165.2 7644265.5 RM11E-C023-E 213 301 650 T 1.29 104.9 

PW005 

G028 689072.9 7644163.4 RM11E-G028 0 28 373 JT 1.4 49.05 

No No No Yes NoC024 689065.9 7644169.5 RM11E-C024-B 31 91 1.0 UT 0.06 not calculated 
C024 689065.9 7644169.5 RM11E-C024-C 91 152 4.4 T 0.04 not calculated 
C024 689065.9 7644169.5 RM11E-C024-D 152 213 1 UT 0.06 not calculated 

PW006 

G033 689004.6 7644579.4 RM11E-G033 0 25 2000 JT 0.46 908.4 

Yes Yes Yes No No 

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

PW007 
(Reference) 

C043 687388.4 7645488.7 RM11E-C043-A 0 30 1.7 UT 6.23 not calculated Proposed Upstream Reference Area
C043 687388.4 7645488.7 RM11E-C043-B 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. 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 
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). 


ng/L = nanogram/Liter
 

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

March 2014 

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

Preliminary Remediation Action Objectives (RAOs) Total PCBs PRG 

Sediment (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. 

400 

RAO 2 – Human Health Biota Ingestion: Reduce to acceptable levels human 
health risks from indirect exposures to COCs through ingestion of fish and 
shellfish that occur via bioaccumulation pathways from sediment and/or 
surface water and comply with identified ARARs. 

4

 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: 
PCB = Polychlorinated biphenyl 
µg/kg = Micrograms per kilogram 

ng/L = nanogram/Liter 

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

March 2014 

Table 3-1. Project Contact Information 
Contact/Company Title E-Mail Address Phone Number 

Paul Fuglevand, DOF Project Manager pfuglevand@dofnw.com 425-827-4588 

Tim Thompson, SEE Technical Lead and Field Director tthompsonseellc@gmail.com 206-418-6173 

Dr. Phil Gschwend, MIT Lead Chemist pmgschwe@mit.edu 617 253-1638 

Erin Carroll-Hughes, GSI Sampling and Analysis Coordinator EcHughes@gsiws.com 503-239-8799 

Mingta Lin Data Validation mingta_lin@comcast.net 360-867-9543 

Laboratory Project Manager E-Mail Address Phone Number 

ALS Life Sciences Division/ 
Environmental Jeff Christian Jeff.Christian@alsglobal.com 360-501-3316 

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

March 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 

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

March 2014 

Table 4-2. Sample Coordinates, Location ID, and Sample ID 
Location ID Grab/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-PWP002 
PE Surface Water RM11E-PWW002 
Sediment RM11E-PWG002 

RM11E-PW004 G027/C023 689168.3 7644261.4 45.536379 -122.677303 
PE Porewater RM11E-PWP002 
PE Surface Water RM11E-PWW002 
Sediment RM11E-PWG002 

RM11E-PW005 G028/C024 689072.9 7644163.4 45.53611 -122.677675 
PE Porewater RM11E-PWP002 
PE Surface Water RM11E-PWW002 
Sediment RM11E-PWG002 

RM11E-PW006 G033/C029 689004.6 7644579.4 45.535954 -122.676045 
PE Porewater RM11E-PWP002 
PE Surface Water RM11E-PWW002 
Sediment RM11E-PWG002 

RM11E-PW007 C043 687388.4 7645488.7 45.53159 -122.672328 
PE Porewater RM11E-PWP002 
PE Surface Water RM11E-PWW002 
Sediment RM11E-PWG002 

RM11E-PW504 4 G027/C023 689168.3 7644261.4 45.536379 -122.677303 
PE Porewater RM11E-PWP502 
PE Surface Water RM11E-PWW502 
Sediment RM11E-PWG502 

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

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

3. Sample RM11E-PW504 will be a field replicate of sample RM11E-PW004. 

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

March 2014 
Table 4-3. Specific Samples, Analyses, Assigned Lab and Station Labeling
 

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 

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

ALS 

RM11E-PWW001 
0-30 cm in sediment RM11E-PWP001 
0-10 cm in water 

Archive 2 PE subsamples 
RM11E-PWW001 

0-30cm in sediment RM11E-PWP001 

Bulk Sediment Core Sample 0-30 cm in sediment PCB Aroclors, Black Carbon, Conventionals 2 RM11E-PWG001 

PW
00

2

G
02

2/
C

01
9

PE Sampler 

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

ALS 

RM11E-PWW002 
0-30 cm in sediment RM11E-PWP002 
0-10 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 

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

RM11E-PWW00 
0-30 cm in sediment RM11E-PWP003 
0-10 cm in water 

PCB Congeners by HRGC/LRM -SIM MIT 
RM11E-PWW003b 

0-30 cm in sediment RM11E-PWP003b 

0-10 cm in water 
Archive 1 PE subsample ALS 

RM11E-PWW003 

0-30 cm in sediment RM11E-PWP003 

Bulk Sediment Core Sample 0-30 cm in sediment 

PCB Aroclors, Black Carbon, Conventionals ALS RM11E-PWG003 

Black Carbon CTO-375; Total Organic Carbon; 
PCB Congeners by HRGC/LRM -SIM MIT RM11E-PWG003b 

PW
00

4

G
02

7/
C

02
3 PE Sampler 

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

RM11E-PWW004 
0-30 cm in sediment RM11E-PWP004 
0-10 cm in water 

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

0-30 cm in sediment RM11E-PWP004b 
0-10 cm in water 

Field Replicate (PW504) 
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 
0-10 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 

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

March 2014 
Table 4-3. Specific Samples, Analyses, Assigned Lab and Station Labeling
 

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 

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

ALS 

RM11E-PWW005 
0-30 cm in sediment RM11E-PWP005 
0-10 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 
0-10 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 

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

Notes: 
1. Laboratory QA replicates are not identified on this table 

Acronyms 
ALS = ALS Laboratories 

MIT = Massachusetts Institute of Technology 

PCB = Polychlorinated biphenyl 

PE = Polyethylene 

GSI Water Solutions, Inc. and 
Science and Engineering for 

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

March 2014 

Table 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 6 months 

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. 

GSI Water Solutions, Inc. and 
Science and Engineering for 
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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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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 --
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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 -- -- -- --
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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 29 15862-07-4 8  20  -- -- -- --
PCB 30 35693-92-6 20 50 -- -- -- --
PCB 31 16606-02-3 15 50 -- -- -- --
PCB 32 38444-77-8 8  20  -- -- -- --
PCB 33 38444-86-9 5  20  -- -- -- --
PCB 34 37680-68-5 7  20  -- -- -- --
PCB 35 37680-69-6 8  20  -- -- -- --
PCB 36 38444-87-0 8  20  -- -- -- --
PCB 37 38444-90-5 13 50 50-150 50-150 50 --
PCB 38 53555-66-1 8 20 -- -- -- --
PCB 39 38444-88-1 9 20 -- -- -- --
PCB 40 38444-93-8 12 50 -- -- -- --
PCB 41 52663-59-9 12 50 -- -- -- --
PCB 42 36559-22-5 6  20  -- -- -- --
PCB 43 70362-46-8 9  50  -- -- -- --
PCB 44 41464-39-5 19 50 -- -- -- --
PCB 45 70362-45-7 5  20  -- -- -- --
PCB 46 41464-47-5 10 20 -- -- -- --
PCB 47 2437-79-8 19 50 -- -- -- --
PCB 48 70362-47-9 8  20  -- -- -- --
PCB 49 41464-40-8 11 50 -- -- -- --
PCB 50 62796-65-0 6  20  -- -- -- --
PCB 51 68194-04-7 5  20  -- -- -- --
PCB 52 35693-99-3 19 50 -- -- -- --
PCB 53 41464-41-9 6  20  -- -- -- --
PCB 54 15968-05-5 12 50 50-150 50-150 50 --
PCB 55 74338-24-2 12 50 -- -- -- --
PCB 56 41464-43-1 10 20 -- -- -- --
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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 57 74472-33-6 12 50 -- -- -- --
PCB 58 41464-49-7 13 50 -- -- -- --
PCB 59 74472-33-6 6  20  -- -- -- --
PCB 60 33025-41-1 13 50 -- -- -- --
PCB 61 33284-53-6 17 50 -- -- -- --
PCB 62 54230-22-7 6  20  -- -- -- --
PCB 63 74472-34-7 14 50 -- -- -- --
PCB 64 52663-58-8 7  20  -- -- -- --
PCB 65 33284-54-7 19 50 -- -- -- --
PCB 66 32598-10-0 16 50 -- -- -- --
PCB 67 73575-53-8 15 50 -- -- -- --
PCB 68 73575-52-7 15 50 -- -- -- --
PCB 69 60233-24-1 11 50 -- -- -- --
PCB 70 32598-11-1 17 50 -- -- -- --
PCB 71 41464-46-4 12 50 -- -- -- --
PCB 72 41464-42-0 16 50 -- -- -- --
PCB 73 74338-23-1 9 50 -- -- -- --
PCB 74 32690-93-0 17 50 -- -- -- --
PCB 75 32598-12-2 6  20  -- -- -- --
PCB 76 70362-48-0 17 50 -- -- -- --
PCB 77 32598-13-3 17 50 50-150 50-150 50 --
PCB 78 70362-49-1 17 50 -- -- -- --
PCB 79 41464-48-6 17 50 -- -- -- --
PCB 80 33284-52-5 18 50 -- -- -- --
PCB 81 70362-50-4 18 50 50-150 50-150 50 --
PCB 82 52663-62-4 13 50 -- -- -- --
PCB 83 60145-20-2 22 50 -- -- -- --
PCB 84 52663-60-2 12 50 -- -- -- --
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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 85 65510-45-4 10 20 -- -- -- --
PCB 86 55312-69-1 15 50 -- -- -- --
PCB 87 38380-02-8 15 50 -- -- -- --
PCB 88 55215-17-3 12 50 -- -- -- --
PCB 89 73575-57-2 19 50 -- -- -- --
PCB 90 68194-07-0 24 100 -- -- -- --
PCB 91 68194-05-8 12 50 -- -- -- --
PCB 92 52663-61-3 12 50 -- -- -- --
PCB 93 73575-56-1 22 50 -- -- -- --
PCB 94 73575-55-0 12 50 -- -- -- --
PCB 95 38379-99-6 22 50 -- -- -- --
PCB 96 73575-54-9 21 50 -- -- -- --
PCB 97 41464-51-1 15 50 -- -- -- --
PCB 98 60233-25-2 22 50 -- -- -- --
PCB 99 38380-01-7 22 50 -- -- -- --
PCB 100 39485-83-1 22 50 -- -- -- --
PCB 101 37680-73-2 24 100 -- -- -- --
PCB 102 68194-06-9 22 50 -- -- -- --
PCB 103 60145-21-3 23 50 -- -- -- --
PCB 104 56558-16-8 23 50 50-150 50-150 50 --
PCB 105 32598-14-4 11 20 50-150 50-150 50 --
PCB 106 70424-69-0 14 50 -- -- -- --
PCB 107 70424-68-9 10 20 -- -- -- --
PCB 108 70362-41-3 27 100 -- -- -- --
PCB 109 74472-35-8 15 50 -- -- -- --
PCB 110 38380-03-9 24 100 -- -- -- --
PCB 111 39635-32-0 24 100 -- -- -- --
PCB 112 74472-36-9 25 100 -- -- -- --
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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 113 68194-10-5 24 100 -- -- -- --
PCB 114 74472-37-0 12 50 50-150 50-150 50 --
PCB 115 74472-38-1 24 100 -- -- -- --
PCB 116 18259-05-7 10 20 -- -- -- --
PCB 117 68194-11-6 10 20 -- -- -- --
PCB 118 31508-00-6 19 50 50-150 50-150 50 --
PCB 119 56558-17-9 15 50 -- -- -- --
PCB 120 68194-12-7 15 50 -- -- -- --
PCB 121 56558-18-0 21 50 -- -- -- --
PCB 122 76842-07-4 12 50 -- -- -- --
PCB 123 65510-44-3 15 50 50-150 50-150 50 --
PCB 124 70424-70-3 27 100 -- -- -- --
PCB 125 74472-39-2 15 50 -- -- -- --
PCB 126 57465-28-8 14 50 50-150 50-150 50 --
PCB 127 39635-33-1 28 100 -- -- -- --
PCB 128 38380-07-3 12 50 -- -- -- --
PCB 129 55215-18-4 21 50 -- -- -- --
PCB 130 52663-66-8 14 50 -- -- -- --
PCB 131 61798-70-7 12 50 -- -- -- --
PCB 132 38380-05-1 12 50 -- -- -- --
PCB 133 35694-04-3 17 50 -- -- -- --
PCB 134 52704-70-8 13 50 -- -- -- --
PCB 135 52744-13-5 11 50 -- -- -- --
PCB 136 38411-22-2 9  20  -- -- -- --
PCB 137 35694-06-5 30 100 -- -- -- --
PCB 138 35065-28-2 21 50 -- -- -- --
PCB 139 56030-56-9 20 50 -- -- -- --
PCB 140 59291-64-4 20 50 -- -- -- --
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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 141 52712-04-6 9  20  -- -- -- --
PCB 142 41411-61-4 31 100 -- -- -- --
PCB 143 68194-15-0 13 50 -- -- -- --
PCB 144 68194-14-9 17 50 -- -- -- --
PCB 145 74472-40-5 32 100 -- -- -- --
PCB 146 51908-16-8 18 50 -- -- -- --
PCB 147 68194-13-8 18 50 -- -- -- --
PCB 148 74472-41-6 32 100 -- -- -- --
PCB 149 38380-04-0 18 50 -- -- -- --
PCB 150 68194-08-1 33 100 -- -- -- --
PCB 151 52663-63-5 11 50 -- -- -- --
PCB 152 68194-09-2 24 100 -- -- -- --
PCB 153 35065-27-1 13 50 -- -- -- --
PCB 154 60145-22-4 11 50 -- -- -- --
PCB 155 33979-03-2 34 100 50-150 50-150 50 --
PCB 156 38380-08-4 13 50 50-150 50-150 50 --
PCB 157 69782-90-7 13 50 50-150 50-150 50 --
PCB 158 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 -- -- -- --
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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 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 -- -- -- --
PCB 187 52663-68-0 19 50 -- -- -- --
PCB 188 74487-85-7 23 50 50-150 50-150 50 --
PCB 189 39635-31-9 18 50 50-150 50-150 50 --
PCB 190 41411-64-7 23 50 -- -- -- --
PCB 191 74472-50-7 42 100 -- -- -- --
PCB 192 74472-51-8 42 100 -- -- -- --
PCB 193 69782-91-8 14 50 -- -- -- --
PCB 194 35694-08-7 17 50 -- -- -- --
PCB 195 52663-78-2 43 100 -- -- -- --
PCB 196 42740-50-1 43 100 -- -- -- --
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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 197 33091-17-7 25 100 -- -- -- --
PCB 198 68194-17-2 20 50 -- -- -- --
PCB 199 52663-75-9 20 50 -- -- -- --
PCB 200 52663-73-7 25 100 -- -- -- --
PCB 201 40186-71-8 44 100 -- -- -- --
PCB 202 2136-99-4 44 100 50-150 50-150 50 --
PCB 203 52663-76-0 44 100 -- -- -- --
PCB 204 74472-52-9 45 100 -- -- -- --
PCB 205 74472-53-0 45 100 50-150 50-150 50 --
PCB 206 40186-72-9 45 100 50-150 50-150 50 --
PCB 207 52663-79-3 45 100 -- -- -- --
PCB 208 52663-77-1 46 100 50-150 50-150 50 --
PCB 209 2051-24-3 15 50 50-150 50-150 50 --
PCB 1L -- -- -- 15-140 15-140 -- 15-150 
PCB 3L -- -- -- 15-140 15-140 -- 15-150 
PCB 4L -- -- -- 30-140 30-140 -- 25-150 
PCB 15L -- -- -- 30-140 30-140 -- 25-150 
PCB 19L -- -- -- 30-140 30-140 -- 25-150 
PCB 37L -- -- -- 30-140 30-140 -- 25-150 
PCB 54L -- -- -- 30-140 30-140 -- 25-150 
PCB 77L -- -- -- 30-140 30-140 -- 25-150 
PCB 81L -- -- -- 30-140 30-140 -- 25-150 

PCB 104L -- -- -- 30-140 30-140 -- 25-150 
PCB 105L -- -- -- 30-140 30-140 -- 25-150 
PCB 114L -- -- -- 30-140 30-140 -- 25-150 
PCB 118L -- -- -- 30-140 30-140 -- 25-150 
PCB 123L -- -- -- 30-140 30-140 -- 25-150 
PCB 126L -- -- -- 30-140 30-140 -- 25-150 
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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 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: 
30 days after receipt of EPA Team comments on the draft 

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 

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 occur after the Willamette River falls below an elevation of 10 ft NAVD88. Passive sampler retrieval will occur approximately 60 days after placement.  
The target passive sampler placement date is targeted for August 2014 but the actual installation and retrieval schedule is contingent upon vessel traffic considerations at the Glacier 
NW and Cargill Docks. 
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MAP NOTES: 
Date: February 27, 2014 
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1. The locations of all features shown are approximate. 
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the adjacent riverbank area to the top of bank. 
3. Air photo taken fall 2012 by METRO. 
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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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MAP NOTES: 
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4. Total PCBs were calculated using the Portland Harbor Remedial Investigation (RI) 
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concentrations are treated as zero. 
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1. The locations of all features shown are approximate. 
2. The comprehensive benthic risk areas are consistent with the 
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3. Source of existing sediment sample locations is LWG SCRA Database 
(Integral et al., 2011) and RM11E Field and Data Reports (GSI, 2010). 
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(Anchor QEA et al., 2012). 
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7. New surface sediment data (RM11E-G076, -G077, -G079) collected as part of the RM11E 
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MAP NOTES: 
Date: February 27, 2014 4. Total PCBs were calculated using the Portland Harbor Remedial Investigation (RI) Maximum Total PCBs in Subsurface Sediment 
FS = Feasibility Study data rules and calculated totals are the sum of all detected concentrations; non-detected 
PCB = Polychlorinated Biphenyl concentrations are treated as zero. 
RM = River Mile 5. The breakdown of total PCB concentrations is consistent with each of the remedial <75 ug/kg >500 - 750 ug/kg 
1. The locations of all features shown are approximate. alternatives (B through F) presented in the Draft FS report for the Portland Harbor 
2. The proposed porewater sampling station is co-located with previously (Anchor QEA et al., 2012). >75 - 200 ug/kg >750 - 1,000 ug/kg 
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Attachment 1 

RM11E Field Forms 

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



 

 
    

 

_____________________________________________________________________________ 

_____________________________________________________________________________  

_____________________________________________________________________________ 

_____________________________________________________________________________  

_____________________________________________________________________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ 

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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B
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C
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M
S/

M
SD

 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: 



 
   

  

 

 

 

Attachment 2 

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

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

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

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

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

Inadvertent Discovery Plan 
Draft Porewater Sampling and Analysis Plan Page 1 
River Mile 11 East - Portland, Oregon March 2014 



 
   

  

 

 

  

 

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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SOP Code: SEE-PS Deployment 
Revision 0 

Version Date: 3/3/2014 

Standard Operating Procedures for  

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


Sediment Samples
 

1. SCOPE AND APPLICATION 

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

2. METHOD SUMMARY 

Porewater samplers consist of pre-fitted 15 x 50 cm polyethylene (PE) strips mounted into 
aluminum sampling frames. A general schematic of a passive sampling device is shown in 
Figure 1. Divers will install the samplers at the selected sampling locations, to a target depth of 
30 cm below mud line (bml), leaving 20 cm of the PE extending above the mudline in the 
overlying surface water. The sampler is left to interrogate the sediment and overlying water for 
approximately 60 days. At the time of retrieval, the divers will remove the sampler and 
immediately collect a 40 cm x 10 cm diameter core from the exact location of where the 
sampler was retrieved. The porewater sampler, complete with the polyethylene strip still inside, 
will be brought to the surface, initially cleaned of mud, labeled, wrapped in aluminum foil, and 
stored on ice for transport to the laboratory. The collected cores will be capped and labeled in 
the field.  The PE and collected sediment will be transported in separate ice filled coolers to 
ALS’s laboratory in Kelso, Washington for further processing. 

3. PRE-DIVE BRIEFING 

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

3-2	 Review this RM11E passive sampling SOP with the dive team. 

3-3	 Inspect the sampling equipment to ensure it will function properly. 

3-4	 Verify that the diver has the required gear. 

3-5	 Verify that the underwater video equipment and communication equipment is operating.  
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RM11 East Project 

Portland, OR 

Figure-1 General Schematic 
of a Passive Sampler 
(Gschwend et al, 2012a 
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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). 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. 

4-2 Target sampling stations are identified in Table 2-1 of the SAP.  The boat will navigate to 
the fixed coordinates of each location, and lower an anchor attached to line onto the 
position immediately below the dGPS antenna.  To the extent practical in the moving river 
current, the line will be drawn vertical and the position again confirmed with the dGPS.  
The position will be recorded in the field log book and sediment core drive log. 

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 Sediment Core Drive 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. 

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

5-3 A porewater sampling device fitted with blank polyethylene (PE) sheeting will be either 
handed to the diver at the surface, or attached to a line and lowered down after 
confirmation of the sampling location. 

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 insert the sampler into the sediment, parallel 
to the flow of the river, up to the fixed stop legs on the sampler, which are preset to allow 
30 cm of PE exposure to surface sediment. Pushing the sampler should be at a slow, steady 
rate; the process of insertion should take 1 – 2 minutes. The diver may gently rock the 
sample device if/when resistance is encountered. During the insertion, the diver will 
communicate with the boat to describe the degree of ease/difficulty associated with the 
push, and whether refusal is encountered prior to completion.  This information is recorded 
into the field log notebook and onto the core drive log (Attachment 1) 

5-6 Should refusal be encountered prior to full sampler insertion, the sampler will gently 
withdraw the sampler and inspect the PE for any rips or tears.  If 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 sediment core drive log. 

5-7 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 With a successful insertion, the diver will allow approximately 1 minute prior to 
withdrawing the sampling device to allow for the sediment to consolidate around the 
device. If possible, a photograph or video will be taken.  The sampling device will then be 
withdrawn by slowly pulling the frame vertically from the sediment.  If necessary, a gentle 
rocking motion may be used to assist in the release of the frame.  Upon withdrawal, the 
diver will note any tears or rips in the PE to the surface team, and then proceed to the 
surface with the sampling device. 

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. 
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5-10 The reconnaissance team can then weigh anchor, and proceed to the next location and 
repeat steps 5-1 through 5-7. A sampler with intact PE can be used at the next test station. 

6. FIELD PLACEMENT OF PASSIVE SAMPLING DEVICES 

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

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

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

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

6-5 A porewater sampling device fitted with PRC-impregnated PE will be either handed to the 
diver at the surface, or attached to a line and lowered down after confirmation of the 
sampling location.  Until the sampler is secure in the sediment, the PE sampler will be 
attached via a carabineer to a weighted tag line secured to the sample boat. 

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

6-7 Should refusal be encountered prior to full sampler insertion, the sampler will gently 
withdraw the sampler and inspect the PE for any rips or tears.  If 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 sediment core drive log. 
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6-8	 The diver, in communication with the FD, will visually reconnoiter the area again in an 
approximately 1 m arc, targeting a location that at the surface appears to be free of debris 
and rubble. The diver will then repeat steps 6-3 and 6-4 for a total of three attempts at a 
target location. The maximum radius from the target location that can be used without 
confirmation with EPA is 10 m. 

6-9	 If all three attempts fail, and the sample locations must be moved more than 10 meters from 
the initial target, the FD will contact the EPA Remedial Program Manager following the 
procedures listed in Section 4-8 of this SOP. 

6-10 Upon successful insertion of the sampler, the FD will record the date, the time, and the 
coordinates of the sample location in the field log and on the sediment core drive log. 
Individual frames from the diver helmet cam of each location will become part of the 
Porewater Characterization Report. 

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

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

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

7. RETRIEVAL OF PASSIVE SAMPLING DEVICE 

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

7-2	 The diver’s helmet cam will be operational throughout the dive-portion of the passive 
sampler retrieval. The video will be become part of the Porewater Characterization Report. 

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

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

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 The diver will enter the water, and descend down the anchor line to the approximate 
sediment location.  In the event the diver is able to quickly locate the sampler, they can 
proceed with sampler retrieval.  In the event the diver cannot immediately see the sampler, 
they will proceed to conduct a search arc from the estimated location to locate the sampler 
tag line. The diver will swim in 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 can use a common garden hand rake to pull through the sediment to snag the tag line. 

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

7-8 Prior to extracting the PE sampling device, the diver will measure the distance from the 
mudline to the top of the exposed PE frame.  This will be reported to the FD, who will 
record that measure in the field notebook. 

7-9 The sampling frame may then be withdrawn by slowly pulling the frame vertically from the 
sediment.  If necessary, a gentle rocking motion may be used to assist in the release of the 
frame.  Upon withdrawal, the diver will note any tears or rips in the PE to the surface team, 
and then notify the support team that the sampler may be lifted to the surface via the tag 
line. The diver will remain at the sampler location to collect a sediment core, as described 
in Section 8, below. 

7-10 Once the passive porewater sampler is onboard, it will be processed according to the 
procedures described in Section 9, below.  
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7-11 All samples from a site (PE and sediment) must be labeled, secured, properly packed, and 
placed into an ice cooler according to the procedures in Section 9 before the field crew may 
move to the next location. 

8. SEDIMENT CORE COLLECTION 

8-1	 Retrieved sediment cores may have contaminated mud on the exterior of the sample tube 
when they reach the surface. All boat personnel handling sediment core samplers must 
wear nitrile gloves at all times. 

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

8-3	 The diver’s helmet cam will be operational throughout the dive-portion of the field 
placement.  The video from the procedure will become part of the Porewater 
Characterization Report. 

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

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

8-6	 The diver will push the sample tube into the sediment immediately adjacent to the same 
location that the PE sampler was previously withdrawn to the extent practicable.  The 
desired sample depth is 30 cm (12 inches) below the mudline; the diver should attempt to 
push the core barrel 40 cm into the sediment.  As required, the diver may gently rock the 
sampler back and forth, and if necessary, hammer the tube into the sediment if significant 
resistance is encountered. 

8-7	 Once the core has been advanced to the minimum acceptable depth of 30 cm below 
mudline, the diver will indicate that that the sample is collected, and the FD will record the 
time of sample collection in the field notebook and on the sample collection log.  
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8-8	 The diver will then withdraw the sampler, placing  caps over the open core barrel on the 
top and bottom of the tube, and signal the support boat that the core may be pulled to the 
surface. The diver will wait at the location until the FD indicates that a successful sample 
has been collected. 

8-9	 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.  

8-10 In the event that insufficient material is retained, the core barrel will be discarded, cleaned, 
and lowered back to diver for a second attempt.  Up to three attempts will be made, at 
which time the EPA RPM will be contacted to discuss further options for sediment 
collection. 

8-11 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. 

8-12 Once the core barrel is onboard, it will be handled according to the procedures described in 
Section 9, below. 

8-13 All samples from a site (PE and sediment) must be labeled, secured, properly packed, and 
placed into an ice filled cooler according to the procedures in Section 9 before the field 
crew may move to the next location. 

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 
to remove a much  adhering sediment as possible1 

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.)). 

1 Additional cleaning of the PE will occur at the laboratory to remove all remaining sediment, prior to analysis. 
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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 processing at ALS. 
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Standard Operating Procedure 
for 

Sample Preparation for Black Carbon (Soot) in Sediment 
By Chemothermal Oxidation Pretreatment and  

Combustion / Thermoconductivity or Infrared Detection  

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 
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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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'cp;~rale l~ •r a llli)ll\1111111 of I (I minute~ and !r;;n$fcr Th-: tlichlnrtll11t:tl::mu l:ly~r 1 hnllom) into an 
:qJprupriatc!y l:ll>~kd ~50mL jar. I r .111 cmulsim1 iaycr Lhrnb, emplny mcdnmi~~l tcclu:\q\1-:s ( uhras11mc 
hath. <:e>ILri li l;!nlin n) to Cll111pkte th" pi"~" scp:1r;Jtion. 

Rca>llll( ~ > for (. hang,·, s ): 
Th~.:se ..: h ~dl~~ .. ; n.:tlL·e..'l lechni..:.dly-. .;ound pracli.::c. ~nd are r..:quircd by 1he !ll...!lho .. l ~l..; minlnn~~n ~ampk 
)JI'OC"~.!!.~IIlg ,,ll.:~J~, 

Ch:ulg~(S ) !'uhmillt:d hy: F B I Da;c: '}/(>.I I I 
.. , - - -------'----------

( ... c? ~ Dat~: Q,(, II 

Da1 ~: 

I Date: 

~~I U. \ I . " 

l'h:l!lg~( ~ ) J::.Cf~ctive Dm~: 09tU(<. l ( 

Di;!l il>uliuo: Ori~in~ll 1iled with on!!i.m1l SOP Phml>copy a1tachccl iu <'il.~h \."~111\l'(lllcd "'PY 

http:ill:.JHipu'~ll10.11
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SOP CHAi'<GI£ FORi\1 
.. -

~o~' 1 nk·. ~ h: : hud ! (l~);): A nal~' ~ls c•f l"l11 v\'11 fon 11.1 tt.:d R 1pil '-·u~ i Cnn::;:'-·n~r' b~ f hg h ~C: ·~n l lll lo ~ :.: ( j , t--

( hnun;ll • ogr. tphy, I ( igil R.:,ol uH•ln M :t" Spc•c'l LY•l11c II) I I I R liC-11 R .VI>; i 

SllP Cod,·: l I MS-1 ()(oX A 
------ - -------- - -· -· 

1 1 . 1.2. ~ P r~tH' ln .m:. ~:nnpk m;u>ipu:al HHL tl1~.o· s.uu plt" ..:~.mtaint'r '" allo" c;d i. ( l 1\.'\l...:h ~mlhit:nl 
t~tnpo.:r:ltur~..·; i his i :-. mnq j mr ... :d hy H 11: \:.._· .... ~at iou \.) f t:o :) t.k'H:,:tl h.n 1 ~)tl th~ ... ;u 11 ph: .. ~ ... )J11.ti u~.o· ! T1 .11 b k • tit~ 
':amrk· h • d1•: · s;.:1 l. 1.."\lH1 .. 1i11n \ (.'z-"d \·ltw!-.. rht' •:"h!!\~~ Llil l li( g" l. ..:'\lrW: t •\~11 vc: ...... *.!l \'. ;tJ; u 
Jk'fll i:.IHI,:f)l 11\:Jrk..:r C1t lll . .' S~!ll ~pk I :IL' t '• I~LU:O: . 

i , .2. I .1 :--pi kc I .!)mi. or 1 he M:n nx ,[;-.nd:n,l .;pi k i 1\l!, -" )lu i "'n "t 5ngi: n I ( l'ah k- .I j i n;n 1 h<: I ( ·s I) I ( ·-; 
~~ h o.J 110l:-. R\.'l'l.!f \J Llus : l ... klitlnn \)II Lh.: b..:nch ~hec: . 1'h\.'::\t: \\ill ~~.:n·~ as b+.) l :lli :L' prn·i ~in: ) .lnd Ut:4' 1 1f:J .'~ In! 

th~ l··at l"lt . l'•lill"'- in:~- no.)d ll illn nf l,>l lt Labded ,,;od ivlatri.~ _,,,·tml.trd · piJ..i il:l " '!ut i<>"'· :dk,-,._ thL' ' ·"'1Pk· 
ht ~\lui !ihr':Hl' rnr +.'~ lh.' hour. 

I I 2 I • 't \ dd (,!., Ill L .. l f\ltl;.h h H OI\ lL'thallL' ~ .. ) lhl' :-.p:l\,.·d ... ~ lnlpi l' i 11 tl!r ' .. . ~:u I. l ' \ ( 1; ;,: I io1; \ l' '">:->l. I. \\·a~ Ill\' 
' ;ql .. r, '"l!k-r il furnc· hc•<nll>~ sha~ tng fl>r a !i:w "'CI)Ild~ th~n wls\·::ling tile .:<tp. Rq•.:"l tlu., llr""~" \II til l 

J pr..::->:--Ln\: 1 h ·, ln1 ~~~('r bui I cl;; in 1h .. : 't.·ssd . t:..\lf~!Cl lb ... • ~a mpk by shJk i ug lhc j ~~r rnanu a H.\' \H ,· >D . m 
:h l!t)nl:li i..: '·hll kt: r (or 3 Jl1 i nut~..:. \ill)\\ rhL' b yc r:-- to .:;cpar~l k' lhr::: J II r:l i f)ltl r!l ol' I 0 I ni llllk S \11:d ll ' fl!-..ft..•t 

I t h.: ,:td d"t '" lh:O:.In~ 1:\~cr 1 hnll.ttn) illl(> ;m il(l[lropriatch· l:lhl'l~ti 250tnl j:1r . It :lll ,·:llllh""' h:--~r lnllll'. 

I n np!,J\ ll'I<:L'I wlu,;; tltc.clnl!l]Uc'.< tultr:!"""' bath. (('lllrt l!!<;:tllOll 1 to cotn[' !ck' the· pb;,, >~jl:l rii ll! • ll 

I ' ' .., ' • ,. . . . . ' ' ...., ' ., ' . . . ' . ' . ' ~~ '. , . ' , . ,. ' ' 
! ! .• ;.1.·-t 1\,I..'I'L':II .~CL:IIUII I l .. ..:..l .• ; l\\ IO.:L' ll.) ·-=-•• t' illl.)liH +..:.\ H H\.Ih>ll \ lJIII U il ' l l ! t o''l\ o I HI. +! I 1,.11._111\l l 'l.l) lf\;IU,l l! '.,. . 

h ..:IIO\\ iII L; ... ·:--. 1 r~ll'l ion. r~lllOVI..' :Ill;. '\.'X~+.~ :-.:- \\ a:...:r rrom lh..: d i (hI( lr('l:ll~th~llh' p~lfl it l;) b~· '\~. i :-: m _p. i I'.: 

..... !m~1k:_ ;.~~ar~:·.~' and r~nul\'in~ lh...: '' ~ ! ;~·r t l ~.!_~ l '-'·~~~~~ 0'2. (op._ 

R~.l$tli1( ..: , rnr C h.1 11!!CL" •: 

Tht·~ ..:hang~:.·:-o. l'l.! ile..:"l la..·~.;h n tCl1 1 h· -~,rqmd p rnc1 k~~. :LoJ :tl'l~ ro.:qujn .. ,i hy tilL' n11.:the ~d :b m in)I11U11 \ !)lJ 11lph.· 

pn~ ..... c~-i.:-. i ng ~IL'.p..;. 
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SOP CHAI'\GE fORM 

\ ( J I' n t k: ~,~ .:llloJ I hbK \: c: ll\;ri uatt·d ~ i pht' ll )·I ( oog .... ·n tT~ ;n \A'a 1 er. "i"' .; l. ~ec ii n~~.·u BIll ..,, d i. l ... ~ ~~"j 

·1 i·'·'"(' lh I.~,,Lop.: llflulio~> f fRIVIS 

SOl' R.:-1 i'""' '\o.: ·I 

l'k ...... :ripr io1 nr (.I 1.111!!,~'; 
\I ~I 11 ; i 11 :nun n. i B il w t L' • il i hr~llJO!l 1)1\1:-\l he pt:vform.tid ~\ ~··r\ ,,:h.: ~'(:.n r. I n ~ 11;,11 L' ~ ll i l.nnl it)I I.:O. !I:'<.' l!UI II 'lt"d i r 

lH ~.:r •U1L' ~~.\I f hit .., pa~..,.,_.d sir~~~~.. Lh~ o~ n:t~y:-:.ii· ~,f lht' ~ nitial o.::l )rbrmil'fl :-. l :nld<~rds. Ul:l t\ otu ~II' !he .: ;111hi :Htnn 
u•,:.:d rllr ·mn,p l~· Qt' :nlilly .... es. Ca I J hnH irm m~lY bt' reLJl:U\~{1 :•l)LHH:.' r ~ ( i tl:-'1 nll ~h.' Ill p.:rr .. •rm ;I (h .. ~ .... d i rl.: l ~t'', , 

. \ I"'' ln l'l ~.~ i r'v. in i tl.t l ~:,libt~lli011' art' ~ ~..:·quin.xl f :)llo\\ ing .tn) i n~laU\·Iliou or~ fl { ' '.\ ( J{. ~olmnn Ol \ \ h~l~ 

!\,'IS «..ourLT m:ll~ i h.:nann.; i~ p~:t·l()fllt~~d (\.:.g. sow\·"-' -t.·k·<rn:n~J. 

R.t.: ~t;; ._, ,:t.·d lur l l:aogo..•{:; ): 
Rr(~ Ill n lli!ld I;,·.,\ ,, J' h iswri l" I (\;.l[;\ (nil i" ;)IC~ thm in~H'IIIliCI1( Cd )i l>r;Hill11' !> lkn do I H)~ r~ 111;1111 '1 <ll> It- r. :r 
h>~: ~~r p<.:rit-HI~ nf Limc .;udl a~ .!-.t yci tr:'\. his :u.:~lllW ... Iedgc.;d th~.! Ji n·o n. PCR. a~nl .';il tull:)r C.Olllpl'ILWd~ 
-·~ h I ilil Hc'!tl~ r ,;~:;n i! i ry til,lf llKlSI >lthl'r elll·i:·vn nlc'lll<ll rarg~l COI1,lf\<.llll1(L,. bnt <>lber t:v.-K·r, c :Ill Ll ll f'·'. I 
\ n///lJ 1.1/iiJft !al:d>il jl • it! ,tO:Id ~liL)I) i l) (, 0 1/JjU IJ/IJ,,' '• ~(thi i il~' , 

C haHgc(.'.) !'uhmill~d by: .ktfC'hri~Lian Lhtc: i' Ill II 

ll.ll~: S l it II 

l);,Lc·. 8lt9 ~ \\ 
ll.~t<· §'it/ 1 
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SOP CHA~GE FOHIVI. 
r soP ril l~: Melhod-i668 Analyses ;; Polyci110rtr1aled Biphenyl Congers by H•g~. Re~Oiclion Gil$ 

Ch-omatcgraphy/High Resolution Mass Spectrometry (HRGCiHRMS) 

~ SOl' ll<ll•·: ' ~0. zu 111 

1 SlJI' :,~ction( s i. \ lh :-: t.:d by Cilall>:!~: I:?...! . I ~-~.2. I ~AJ- 12.4 . 1> 

I
. De ·cnpti,)n ur C h:11:g"': 

12.4-
'1,1'·''""' am//,(1/>omtm:r Per:fiJI'IIIIIIIU! - A I ihl' hegi111'ing ol' ~<1ch 12-hour ~Inn dunne: wlu~l\ 
analy:.c!i HI'(.' p.;:r(c.Jrmcd. GC/IvlS .s~~~h:m pLTform<11K<" and cnl lhr:1i lon an: v~ri ri'-·d for ,df n~.ll \-.: 

PC' [l., :1nd Ia h-:kd ,' DI1lpound,;. F<>r t h-:.'e h:>IS. n naly ;i ~ o I' 1 he C<;- .I 8a I ;lH<H ion ',·nli<.::ll i,"' 
(VI: R) stnndard (TabiC' 5; :111d I he t!iltno:d cnmbincd 2ol) cf•llg~nLT ""lulion (Tab !<.' J 111HH1>e 

used to \'\:"rify nll p~rt(-.rmanc<: crilcrin. 'l'l1c h,·:~inning and end o l Jlw I ~ .. fwur /IC:riod .,fun~~~ ;,_ 

dt~t/n('d hy tlu bt·ginuinS: and eudin~ 11/fl,\,\ spc:t 1romctc.'J' resoln'n.<.f./u;\\ t.'l' cll~. ·c/.. . Tit,· uuJ.n 
·' 'flc'I'II'OIIII!II!r n::;ull'ing f JOH '<'I' clt.-r-k i.,)i,/lowed by tho• ,li/uted ](19 crmg<'llcr ,oolufiiJ/1 <111(/th< 

'""" ill<' calibrmivn check 1< 'S-3). n ·specliV<'~I'. Ad.! u,imcnl and/or rcL·:t lihr:l!ion l llliSI be 
I'L·r fllnnctlunti l all pcrionrR>nc..: ~rikri a :m: mel. Only ~l'!er ;oll po:rr·or011anc-e crilc.ria arc lllc l 111:!;' 

.;;,n1pk;;. blanks.lPRs. and OI'Rs (LCSs) be analyLcd. 

I ~. ~1 ~ h~ \ ·· un, ·' l ~. 4. ': I. tll:tl l ~. 4. 2 r: .. '<Jt.l., Cttlibrtlfion J'erijkatiou 
.~·, < fir,ll.'>' / _'·-~· 3 tlrruug/.1 I ~.-/.t• her I)/Ill , /.~ .• / • . ~.:! rhrou~~h I ~.-1.2. 5 I'C\'pen i';', ·~r. 

R<.'>l>CIIl(~) lix CIHtllg~! S): 

t "!tallt!L' i< in t!)_pm"c 10 N( 'AR20 I 104 12. requi ring a more ddin i1i1·c dii>~ussinn o l th<: I -"-hour J~' i" 'l. _ 

- - --· 
l IJ,mgc(s) Sul"l1 iUcd hy: R. Po~n·ot --------------------

l)i~t riht.l linn: Original fi led w ith orig inal SO.P 

Dmc: -i 2<:o, 20 I I 

Dale: --/ ), , 

Dale: L\[ ZCL\ I, I 
j Da l::-~ 
I ---



.V\ ,\L YT!C:\L .SJ£Ql 'ENC£ 1 <'01 ~ :\ TYPI( r\ I. 12- HOliR S HIFT 

8c~ i nnt 11 c of 12-hr , hi li PrK I IRI\IS Tunc 
. -- ~ - ;.;....~..o_:..;,~;;....;..;;;;.;. 

Reginning ~ ·:-..\ 

t\lct hod n l;mk 

s~mrks and Batch QC 

l·.nd ,,r 12-hr snlft I' f K I I R.M S T-"'u:..::nc"-' __ 

J) i~ t ri but it'll : Origin11 I ti led \\'it h uri gina 1 SOP l'ho\O~opy <tlla~hL'tl lu ca~h -:onlrt>lkd '''-'1'' 



.\NALYT !Cr\L Sf.QliEi\CE FOR . .\ TYPIC!\l, 12- HOC I{ Slli FT 

PFK IIRMS T11n~ 

ul 'J f PfK ll lfMS Tun~ 

r li<trihul oO II: ()ri );'. illlll fli ed " ' ill \ l)!'igin;d SOl' 

,, . ' 
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SOP CHANGE F"ORM 

::iO I' I oi l c: t 'h 1, •ri ~t:!rt'd U i pl ll'H .v! C' or. ~cn~r~ in W ~ l!:T. Sc" l. !:>~d 111'\~ nl. 1 ~in;t) I id~. :·,"rl Ti . '"'' !>-,· J" q, ·: ,, 
DilutllJll I JJ{C.iC;J [ I{ 'VIS 

!~OJ> t •>dc: IL\1':\·~681\ 

1 
SO 1.' Rc ' 1sion .'><>.: 4 _ _ 

SOP Oai,·: II~ I :v~o [ ~ ff'tctive OS,'!(.Ii{ OI 

: :SO J' ::.t:~:tn( <) .•\ fTcc 1~<1 by l h;1.ngc·: I i:l. 2. I · l L2.2 .3. I I . .2.3. ~. I I .~. -l. I -I i 2.· I.J 

I l.>c-.: l'~·in~~llll n1' (j,~H:~c : 
Spi!< lll ;! "ill ;J()W uccqr priur '''mix in~ solid ~nd tissue S<!llli)lcs w•tll >•>diuln su ll:il<'. 

I I 2 .. !.1 .<\Jd 1.0·20g anhydrous sodium :;:tdti•lt> to c.Jch 'lltiu>IJk <:~IIU;•ini nt. 1hc 
$;unpk ~nd •l>ix thor<'lughly 10 evc1dy di;:trihul<: th\: ~,,dium .,c~ ll.tk J I I lit· 
mi:<Lure h;: not fr~e- tlowing, continu(.; LO: ~ ~-.i ~ in ~odiurn 'o ii ; II ~J 11111 il •1 
rt\.''-'· t1 0 \.\' j fig_ L'OOS i Stell..:}' ('an he (.l hi i"l j ned. 

I !.2.~.2 Spike I .O>nl llf' lbt" Li\belcd Sl~lld~1\l sp ll. in~ ,,1l!•Lioll ;II IO·' 'I ll' 11L 
( l':tbk J) inlt• ""-~b "tnrplc :m.cl c;J.dJ ()( .:Jiq11ot'. R~<·;;rd Lh h :. .itli l!•••t " '­
lht' bc.nch shet:l. 

I J ,2.2J S)lik-: I .!JmL ilf the ~·lalrix ~1and1ml ;.pi~ il l!', S<>h•lion 1•1 :\11;• 1111. t l'.tl'l c 
3) ixll<•thc L( Si l)L('S 1.tliquolK Record tlli~ ~1ddif11>11 "" the h<'lh:lt . c·~:1. 

Th<:Sc will ~C IT<: as both .the prcd·:-:it.Jn artd 'ICCUn\<:y ror 1h<' l"'''"· 

11.2 J ~ Rallrer rhmo adding Slllt>pkspiki•1g .;tl )ulit>ll lo n d~an Jilllllhk. ;, ' ' ' "'" 
:1dd S<lllipk to~ c\e~n bc:.1kcr to record wQigiH . . 'Hid )1 )-"0:• •;;·:titH•n 
~'!I r., tc <!ltd :nix lhomqgh h ro cvenl y ,)istrihut,; rh~ s.t>tlr um suI l,a•:. I' · 11 ,., 
mi,L,me· ), not lb:e-flcr.vir~g, c.onlinue to mi~ i u " "diLu·ll xLd I·;ILL' tll•l • . 

lh~t:-flllwing ,·,msisteiiC¥ can b~t oln;~ined. Spike I .thn i. ,,1· 1l>c r· ''" ' ' d 
.. \tandard S)ti14iug ~oh11iou ~·. J0-20ng: rn l (T;:blc }}. R,..,_-,"·d Jill' ' l.;l"l'ud 
addll ion on the h~ne h ~ h~.<d. T r~l n;;Jc r s:llllJ) I" to AS E c<' I I. ·1 L>Jl '-'-'; ' h 
~odiun~ ,:ti l l'al\:. 

I I .2.-::. I Adt.i 2(1-.~(').g anhydrQ\1~ ,uJiu111 ~u lrill~ ''' ~"''' chi111l•k ol.I IH"i ni•l:! 11·1 · 
smnpk :ur<i mix tht:lloug.h lv to,., c11ly distribUI<: II ;~ ,, ,.!;""'" d i fl \<'. II ,),, 
:)liXtlllt' is nol frcv-f·inw ~nt. ~:.on1~nu~ h1 fllh \n .... ~ .~, i illl)l .;nlfatl.' lltJi il .. 

l'n:~-thnvmg ~:om~i5tcucy t.:ao bl.: obli1in..:d. 

l l ~-·1.2 ;:>p1kc I .OmL of the. J.aheled sl:~ntl"n.J spikiH!! >oiu(iml :H J(). ~L •:w rn l . 
{T~tille ·1) into t>Jch smnplc !lnd each QC' aliquot. )Z,,,:o•d !]·,, ,·.d1l11 i< l'l " ' 

~-.::'h.::cc,.· b"ud >. ~h<::~!. IJ'Ii(? id determinat ion is to I>~ pcrfor·m!Ll on u ~HI 'iJ'(,·. 

DNribu::,,~l: Ori~:nal JikJ with oriuirml SOl' 
' ' 

http:prcd~i<.Jn


11 .1.~.3 Spikl" I.Oml of lht- 'VI:tlr)x , t;mthmJ spikinf• .>r> lfl litt:t .n ~11:,; ll tL 'I ,,ld· 
\ ) inro rile Ll ~. lJ LCS .tliquols. Rcrortlthi ~ ,tddititm " " tlh; !knel t - l!,·cr. 
_Ih~~_::vi1 0_c rw ''' ll(>lh lh~ prccbinn rmJ n.:~ltnt.:;. Joor lltt blrk h 

l<,·;t-.unt ' ,,, . \. h;ul gt·l~J: 

A!kr ' OTit<' ,.,.,·,:m in\,-.,!ig:nion. ti).~ 1·:1':\ ORCR rden~cd a menta rccomnwnd nl' thJ tt l!c• ,...,. H I ~ 

( Lrpd:~H.:d l ~ull!tU~G~ in :-:om~ l: PA J 500 :>l.:n ... ~;) meL hods 1·q.: :)('di u.g >1 and;.ird addi ri n :l .\h .n. hi t\..d 1 1H.: ~ ~~ l·.a\ -.·1J. 

I 
""J.\;1<11 ;Jddit'.'"l. u.'l:lb¢lcd ,;L:ll td:tr(b t(t ' vl:d ~lll\l['k-' ; lJuuld O~Clil' follcnv:n.~ noixtuo\: l'ilh . ,td ll: ll \ 

s11llatc H~tlllllntt.~ Llllt.C'Olt :tl '"'' P~'' t_'t~.::C.:;".:.v.::C:.ry~_· .:.".:::'S:::L'.::'':::.S :...· ______ _ 

I C'h:mgc(,) 'l ub~i illcd by_:_"_"_d_r"_'w [litldk' ____________ .... J Dale: IJ~>d - I' > 

AtlJll'OY:tls: 

... -

D~•tt: : ...,·, _,_,_'_ 

Oi>tributiotr: Ori~i11;d tiled ·.-·ith <>tiginal SOl' 
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Cbioc ·io~tr<l Biphenyl <'oogen~rs in 'Watc1·, Soil, Sedime)11', Biosoli<ls nnd Tissu<· b,· l>otoj1C 

l>ilulioll IffiGC!HRYLS 

I. $COP"E AND APPLIC\ TIO:" 

!.l This SOP i• far dctetmiwttion of polydtlori:mtted bipuenyl con~eners rl'nh) in wnl~t . 

soil .-.:<1 i.tn;:-pf, bio>t,Jid~. ti~sne. nnd other snmpl~ l.llHtrie~~ b.\'llt2h rcsulurj,,u Ill'• 
cht omaJ'ognpiJ.yiL.IgJrr~~,Jnt iou wnss specln:>llt~!Ty {HRGL '·Tl.R!vl'lj ntiliwt~ [ P \ 
~kthl)d 1668 R..:viston A. 

1.2 TiLe PCBs tit~ I cat\ 'be iiNem'\iuerl by this SOP Me 1he 12 !,><>lyclJJorinated bipbenyls 
(PCBs) ~b.iguaferl as tox~c bY the World rJ'ealtb Ofg~JJ.iz:atiotJ (\\1!0) pllls tlle ren.aiu:ug 
197 li'CI:ls. ,appro.~uualel y 125 Df which me rt'Solvcrl ~d~<:]\lat~l\· on'"' SPI:l-C\ctyl fl.~' 
dtromarogr~plu ~ cnl\ttl1U IO be ci~l~rtuiu<"d as i.J.Klivkln~l ~ou_gelt~r>. '01e retn;;ituuil 
approxiwately 10 congeners an· de~·~rmin0rl o~ mixnn<>:. of isomcr-tco-eltuions t. I hi! lhl 
of :?:09 PC'.Bs is ~iveu tU Table 1. 

J .3 'Til<' I ~ PCB:r; desig.nated liS toxic '-Y WHO and th~ carhe-L and ltll~'l eluted C\)f<~L'II~r <tl 
er1d) clllo;·wa~ionleve.[!\(~ rletcfllitlle.d by m~ l501'0tJ'! dihll tOll t(ltallti!Mion !.''duuqm.·. Ht<' 
ret)J~ininl! ~"J))!cmgrs are de!et11UJ\ed by the tnlemal >!E!trclarrl C]llilJJtttattOJ.\ t~dlll.t(J\)i' . 

tA J Ius ::,.op 111lows d~le1tninatiou oftbe PCB toxt61y eqt>ivnl~nt (T!:Q) for I he 1(•~"·~ in 11 

Sl\tuple using rox.ic-ity cqnivalcncc factors ( Ctl·.!>j. !'his SOP~l-n ~l)(lw•, 0'lint~lk'll 0f 
bou\ol.>p. tull\1.\ '" 1~\lel of ~hloriJJaiiOil and tt" liUJalion oi' total PCBs iu a >:llnple by 
stumnnuon of Iii~ couceun<1ttOJl~ of ah~ PCB ~otrgetTers aud cougener .~l'Otlj\'. 

J 5 TIJ.is SOP is for use iD d>lta ;,!ather iuj! :u1d moaltot'Ut!!: a<~sr.Jcta'ted witb tile tre<ll\ '\!.'11~r 
Acr. the Rcs»urt·c C. oltse.rvatiOJl attrl Rccovety Aet, rh~ C olllprc hcn,i ,.~ i': tt viru mnen181 
Respunse. Comp~usation and Li~hility AcL ~ud lh<! S~fe Dnukiu!l. Water Act. EPA 
l\i(erh0<l 1668A is b~$~d ou a cowvil~rlqn of u1~thods frow tne tectlllical litcomnrc <ln,} "'' 
EPA Mcth·.>d l613. 

1.6 Tire Mtectiou Timits ~ud qnoutit~r•oo level~ Ill rl1i·5 procetinrc ar~ usnally dependent on 
lhe-leveluf mr~tfcrcncc .. ?Jtd 'labornt«rY '-ack12J'Ol1IId k vd • ntlwt lltaot in$lt11llleJJinl 
JimJto.tiou.&. Ttl~ ~s1fulnt<:'d uwttwd':de(ection li.J.liits <1J'e rhe )~vel> ~' which the f!CB~ C:lfl 

be detenniued witlt IRbonno1-y contmnination present. 

1. 7 f. PA M~thorl l C>ol:)A is ' ·v~rtbmmuce '-~sed.'' CAS 'Htl!l~tl>lt 1S perUlilt~\1 to 1.1.1\>il• l~ rl tr 
procelllu·e ro overcome tnlt'tfereuces or lower tbe co-st ot nteasmcmcttls. pr0vJck.J rJim .tU 
perforUl~llC<' •crileri8 8re iuet. Jhe rcq11irernetJt' fm cst~blishin~ pro(·edllral ~qll.val-en~_y 
arc grvcn in Section I.\ . I and CAS Houston· • mudit'tcaliun$ m·e det~ik<l iu ~ecr••'" ! l. 
All\i modifka1ioo ofEPA !vletllod 166~A. beyond thos~ .:-xpre"J~ .. I>~niliO~tl. ~lrnil l~ 
cott:.id~reci a ma.ror tl1orlificalion subject to appJicalion ~nd npprQv;ol of <!lten1~1c k'' 
pro\·edlU·es under 1W CFR I :>.ti.-1 ~ul:l l:\6 . ~ . 
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Flu•x cha1ts that SllllJJlJ>Hize prot·etltu·es for sample preparMion. extHICtiou. and aml.lvsi, art' gi•:cn 
in r iprre I for ~Cjll€()11; ~net solid S~Uiple' ~md Fig me 2 for ti S~liC srunpl~s. wi lh ~ddittnll>ll 
wodificatious as mentioned in Scctiou21. 

:!.1 l::xtraction 

2.2 

2.3 

' . --~ 

2 .1.1 A()ue,>us o;~1nple< ( •mlJPle- ,.,,ut~iDHH! less thau one p~r~"nt solidsJ St<lble 
isotopically lauek•<.J aualn~s of the toxics <llld k1beled earliest ~net latest IC"vel ,, f 
cbloriu11tion (LOC) PCBs ar~ spiked iuto tile sample Hliquol. Tit~ s;unple i~ 
t>xtracted using a moclified sepnrMory ftuUle) e;.;rr~criou 3<ld concel)trateli f,~r dean 
up. 

2. J.Z Solid. ,euu·solid. and umlti·pllase smnplt>s (e.-;duding liswel- Tilt' h1bel~d 
cowpo11nd~ are spiked illt<' ,ample umrenalthnt conespouds to approxLillately ~g 
on a cl1y wei gut bn$is. For ,~mp\~s witlt hi~ mol'ntre courent. the amon111 of wet 
•N~i,ght nt~t~rial to adrl!he In be led cotnpocmds to wonlclneceS<m·ily be greater 
tuan 5g .. \ll s~wpl~> :•re homc>geuiz~d p10perJy ,end extwd0d in n 'io~blet 
~xmtdiou apparatlts or Accelerated Solv~ut E.~trnclor (ASE) Tbe ~xtnlct is 
c,)IIC'~Iltrated for cl~an up. 

~.1.:> Fish anti other tissu~ -Au nli(JUOt of tissue suni~ient ennng.h to pwvtde satnple 
for PCB and lipid an~.lysis is houwgeuiz<'d rur<.J spik~d WJth IHbekd C'Oillpllttnds. 

Tbe santpl~ is lllix<'d witb anhydrous sodiiU\1 snlf~le ~.ud e~trncted f,, .. l6-~ ,11lours 

u~i.t~ a I: I rliehloromethane/he~ane solution in a Soxhlet .-xtr:tctiou <lpp:natth. 
The ~xtrad is split: will.1 ou(~ aliqiJot c:oncentrated for ck:ntup and the other 
cou~eulwted for li1lid deren.uinatincl (tf appHcahl~). 

After e~tnlction. alahel~d clerut up scaod!lrd is spiked iuro the exn:;JCt which 1s then 
d~~uled 11p usin£1 h~ck-extr~ctiou with sulfuric acid and!or bast'. and silica gel or FJ.<tbil 
c hromatog.rapby. 

After d~~n up. the cxtmcr •~ concentrated to 20pL. Inun~diately ptiot ro injection, 
labdecl iuj~ction iutemal standarrls are added 10 e;\ch <?~tract and au aliquot uf the extlltCI 
is injected into the gas cilrowatog.rapil (GC). Tile <W<IiyT~s are separMed by til~ GC and 
deti:'ctecl by a hig\,1. resolut:iOtl (~l 0.000) mn~s 'flccrrour~ter. ·1 w Q cxad mlz'·, are 
mouitoreri at each level of chJorinJiiou thronghout a pre·Mtenuiued Ieteutic<n time 
\VinrlO\.V _ 

All iuclivitlml I PC' 13 cougener is identi fierl by coutparing r Lte GC refeuhou t <tnc ~net ion· 
abuucl~Jtce r~lio of two e~acl w:z 's wi1h rile CO!lesponding rcleC>fi on I itn,• '>f <lu ~I• them >c 
$1Htld~rcl ~nd the theoretical or SCCJIIircrl ion·abtwclauc.- mho ofrbe two •·~:;!Ctlll>'s. 

QnHntit<lfcvt> aualy~ts IS perfonned in one of rwo ways usiu~ selected ion ct1rrcnl prnlilc 
(Sl("P) areas: 
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2.5. for the to-.;ic., ;I Ud tbe e~rlie~l ~ud IMesf level t>f cl..tlt>tin~llon CBs (Toxtc' r r)l I 

the GC!MS 1s nmfli-poiut cafibr~ted and tile cuuceutr~ttou is di<'letUuu~d usin~ th~ 
o$Oiupe dilutiou lecllniqne. 

25.2 For alJ other congeoers, rhe GC/:vfS is (.::)hbr<lted a1 ;~ ~lug]~ ~<-,uceuTt~liou (tJ.ld thl;"l 
cunccutralious are dcrenu10ed 11~iog the tu~en1~l sraudard rechniqne. 

2.:u for tb~ labeled CO!J,I.!elters. the GC/!\"IS i.s en libra te-d usi.ug replic~t~'i at a. ~ingle 
coucentr~tjilu :Uld tbe com·eurrattO.L.l~ of th"-"" l~heled .;:omp(loJJ;d~ are dererulJllt:ll 
usiu.!! the intemal staud!n rltc•clmique . 

2.6 The gnality uf aualy~is is assurecl throug.h reprocluciblc calibration anrlt~W liJI. or the 
extr~c1Lo:>n. cleAn np and GC"!MS systems. 

3. DEFIKITIOl\S 

3.1 A b Jn·<'Yiation~ 

MoCB 
DiCB 
TrCB 
TeCB 
PeCB 
fl:..CB 
1-lpCB 
OcCB 
NoCB 
o~cB 
PCB 

PFK 

cs 
LS 
IS 

HRGC 
HRMS 

TEf 
TEQ 

= 
= 
= 
= 

= 
= 
= 

= 
= 
= 
= 

= 

= 
= 
= 

= 

= 
= 

M onoc Woriuar edbipllettyl 
Dichlorinatedbipbcnyl 
T 1 ic blortnaredbipl•e•JY J 
r etmcl\loriJJa ted bipbeuyl 
Petttachlonnat~dbiph~uyl 
l· I ex~chiN i.u~t.?dbi phc'IIY l 
H epta~ b \oriu~ redbipho:ttyl 
OctachlorinAredbiphettyl 
Nou~c \tloritJA!cdbipbcuy I 
Decachloriuatedbopbenyl 
Polychloriual~dbiphenyl 

Perfhonrokerosene 

C lerut up stanclard 
L:1 bded standard 
Intem~l iujectio11 ~t~ndatcl 

High-re~olntiou gas cl.t.romatogn,pl.ty 
High-resolution wass spectromeny 

Toxoc.ity equrvaleuc.: factor 
Toxic ity ~quiv<~leur 

3.2 Polycblorin;1tcdllipbenyh (PCBs)- cowpou.uds rh~t contain frow r to I 0 d1lori,1e 
ak>lllS. t<:Sl>ltwg 111 (I 10t~l of 209 compound~ cl~tennined by I his procdure. The :?.09 
PC"Bs are listed in Table I. 

3.3 Isomer- componuds having rbc s~m~ number aud type of chlorine atom~. but tiubslll\ltecl 

ill different J>Ositions. 
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3.-4 I..nbele<l S taodarrl- a.n tsotopically litueled ~nalog that is added to all sampl<>s. iucluding 
method blank- ,UJd quality control samvk,. belore exlr~ctiou . They are tLsed alou;z with 
r~>JK>I\Se f3ctot . to uteasttre lit~ cC>nccntrntious of llle cougl!nl!r>. TIN l~beled T'''"~' LOC 
st>tuuard couceutrnttons are list<'cl iu Tabl~ .1. 

3.~ Cnlibnllioo Solution~ - solutions containing known amouurs oftutlabeled PCB~ ~nd 
labded st.audards. Its ted ill Table:>. The set of S solurious is used to deterutim' the 
ut~1t1tment respouse of the tmlabded aJt~lyt~~ relative to the (' 13·1abelecl ' 1uod<tnh, A 
>ixth ca libration solution coutaius all 209 congt>ner' <md i• used for calibmtiou (>r a ll 
compounds tJOt contained ill tlte 5 poi ut cutve 

3.6 Joteroal S taorla rrl Solutioo- a solutiou coutaining the i.11tema l injection sta nd~rds tltat 
~re ~dded to the extt·act after fiual couceutracion fOJ' HRGC 11RMS ana lyst' h> detl!tmit;~ 
the recovety ef!it· iencies achieved for the C 13-labeled s tandards, Concenft·atiou, :u·e 
li >te'l in Table 3. 

3.7 i\Jatri:l: Spil>e Solulioo- a solution of nati ve (tutlabeled) foxics/J.OC PCB, tb"t ar~ 
spiked iuto the laboratory control santples prior to ~xtract ion tt• wvuit(>r uw tltud 
perfonnanct>. Coucentt;~ttons arc listed in Table 3. 

3.8 C leno lip Stancfarrl Solution- a ~,>lution coutailling C l 3·labeled cotnponnds tlwt is 
spiked 10 tlte extract pri<>r to dean up to Uleasme the efficieHcy of tile c leau up p f0c01)nr<2". 

f\>llcent(mtons are bsred 10 Tabl<" 3. 

3.9 i\·Jetbod Bln.nk (MB}- r~preseuts tbe background contnbutiou, fi·ouJ gla;sw~rc. 

extraction ilitd ckau up solvents. An ~dB i.s spiked witlt o ~olution of C J 3 -label~d 
$landard>. extracted. cleaned np, ~ud analyzed by HRGC/ HRJvJS iu ex!lctly tire sau>e 
nt:uu•er as the test salllplcs. 

3 .10 C'aUbr~tioo Verificutioo Stnn1lllrd (VER)- Tile mid· ptliut calibra tiou 'taurlard 1< :,-}j 

thM is used to verify cahbtatron (Table 3). 

3.1 I Estimnte<l Detection Limit (EDL}- Tlte sample specific estimatcJ detection linti t 
( I· DL) is the conceutrarion of a g.iven an?.lyie required to vroduce a ~ip:tta t witiJ >l pt·;tk 
ltei)illt of at lea$! 2 5 tWies the background ~igna l level. 

~ - I!'iTERFERENCES 

-1.1 Solvents. reagents. p.ia_.wnrc. and other sawple processi.tt)t hardware may yield arhi:1dS. 

eleva!ed ba$elin<t<. audfor Jod:-wass suppr~~>iou causiug mi<interpretation ,,r 
dtromatogralllS . Specilic selection of reagents fUld pm ific;•tion nf solvents by di~till~tion 
in all-gta>~ 'Y~tcms may be required . Where possible. reag~uts are cleaned by l'Xtrac tion 
or ~oh·~ut tiuse. Euviromnentally Abnndaut PCBs have b""ll shown''' b~ vet:> clirt tc·!llt to 

t·on>pletely eliJllinate from the laboratmy at lewis lower thau tile EI)L~, 
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4.2 Tl.te ttse of lligh purity reag<:'nts attd $Oive-uts can be' used to w.iniul.ize utterf<.>r~uce 
problems. Solvent lors are tested tor th<' nbs<:'uce of PCBs prior to u~e by the 1<1 bOt:thlJ ~· 
Dispos<tble ~lass wa re is used wh<?nevcr possible. Reusable ~ lassware ruu:.t be cleaned 
~ccording ro th<!' procedures iu the SOP for Washi11g G/nssware. SMO- JFA.SH 

4.3 Interferences co-exrract~d ti·otn sampl~s will v~ry considerably from source to source. 
depending outhe diversity of the site being salllpkd. Jmerferi.ng con1pound5 u1ay be 
present at conc~ntratioos several orders of 10~,!-'llitude hiJ.!I.ter tl.1~u the PCB' fhe Ill\>~ I 
fi·eqnently eucouutert'd interfert'nccs are chlorinated dioxi.os and dibeozolllr:u\R, IH~tlwxy 
bipheuyb . llydroxydipbenyl ethers, beuzylpllenyl ethers. bromn•~ted clipl~<myl etl.H.'''· 
polynudea.r arowatics. polychlorinated naphlha le-ues. and pesticides . Becnns.? vety low 
!~vel~ of PCBs lire measured by this procedure. tl.te el imin~liou of interfer~nce' ts 
essential. The clean up steps given in SectioJl 11 .3 can he 11sed ro reduce 01 cliwin 111~ 
these interferences and the-re-by permit reliable- de-terminat ion of the PC'Bs at the le,·c-1-: 
indicnred 111 Table 2. 

-'-"' A high resohnion capillary cohuw1 (SPB·Octyl) is used for tbjs proc~dure: however. no 
kuown single colurun can resolve all isower~. Many cotnponnd' cod ut.: with otller 
compounds o f silllilar mlz· ~. Determination ofwhic !J co1uponnch coelut~ i~ perfC>rUled by 
flH? iujecrion of tue cn libr<tliou standard conr~tn ing al l 209 cong.euc>rs. (ou.Jinllotiou ,., ,, 
be performed on an a]reruate colntnn (D.B·I ): however. tltis proce" is uor undertaken 
cowmouly by C.-\S/Honston ;1nd i, only a\·ailable to l.,c perfonued by requesr ti·ou1 tbe 
clieut. 

5. SAFETY 

5.1 Tile to:-;ici ty or carcinogeuicjty of each chel.lliCal us~d iu this procedure llf•S uor l'H.'c'll 
preci.ely deteml.iued: however. each cl>Wponntl should be treated n'" polentia l be.tlth 
b~zard . Exposure to these coo1ponud ' should be r<-dnced tc> the lowe, I P'J"ible l~v.:l. 

5.1.1 PC'Bs h~ve been tentatively das~itied as kuowu or suspec1ed LnllJin ll c>r 
n•alllLDalian carcinogens. On the basts of I lie available IO.Xtcolof!ica l :wd plJy,ic~l 
propenies of tbe PC'Bs. pure standard< shoult1 he handled only by uighl y u·:11no.!<l 
persoOJlel tboroughty faUli liar witb handling. and cautiouary procedures and the 
a ssocia 1 ~cl risks. 

5.1.2 It i~ r.-conm~ended that the labt>ratc>ry purchase di lute ;.r~ud~rd solutic1ns of the 
aualytes tu this procedure. However, ifJ>•imary solutions an~ prt-pnred, they u1u ~t 
be prepared i.o a bood. aud A NI0$1:1; \~ESA appro,·ed toxiC ~ftS rc.~p n ntor ll.lllSI be 
wom when high coucenh·a1ious are handled. 

~.2 The laborat01y will ensme that all ana lysts re-ceive adequate sDfeiy training p1ior 10 

workiug witll the cbeiJJicals aud componnds as~c.)c ia tc•d wit!J Ibis tnerhod. 

!'.3 The <olve-nts aud acids in use ill the laboratoty way l!e hnardons nne\ should be trenrect n~ 
snch. See tbe Ellvii'Oillllt'lllnl He(lli/1 cmd Snfe0· Ma1111al. CliP (Chemical H} gieue Plan). 
Sectiou :>. for luorc i u.t~•ru•aliou. 
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5.-J Disposable gloves. apron (lJ" lab cont. s~fety ~lasses or w;tsk, ruttl n fuu1e ltot•<l wu~t l>• 
us~d. Duri1111 analylle~l operations thatm~y give t"!se to aerosol~ or <111>1~. p~rsounel 
~honld wear 1espirntors equipped with activated carbon !liter;,. tye prott-ctiou WHSI l>e 
'-~'<11"11 while worl.:iug with e:<pose<l S<Ullple~ or ptu·.- analytical sta11danh Latex gk'ves are 
COUl.LI.K•nly usee! to rcclncc cxposur~ of tbe h~nds. 

5.5 W:1~1e Handling- <i0od t~clmi<llle include~ tumimiLill!! ~outrullinared waste. P!a,uc ba)! 
liuers slloniJ b~ used in wast~ cans. Janih'l~ an<l o;h~r pcr,,mnrl ~houkl b~ tram~d tn th~ 
safe hmtrlling of waste. 

5.6 L(\w-level couwu.unntiou is alway' a possibility for 1-fR<rC HR.ivlS analysi.~ dlle '" lhe­
,·hemi~al properti~' vf dioxiusifll!"ans a oct tile low resoltttt<>u of tl.te iostrumeuts. Tc• 
eliwu1ate !1.11' C<>lllrunination, it may be uece,~ary to in~tall ~chvatcd c~rh(ln filteJ< and 
perforw bexnue wipe> 011 com tiers a11ct hoo<l stufac.-, th~d fc>r sample proce<sin!!. 

6. SA:\JP.LE COLLEC'T!O~. CO:\TAil'ERS, PRI:SERVA TlOJ'\, A~'D STORAGE 

6.1 The die-nt shall ~nllect aqueOll$ sample' in amber g.la~s containers and rnllect solid 
s~mples ul wide u1tm!l.t coutaiuet"s fo!lowi.ug conveullounl sruupliug practic~s. 

6.2 Aqueous Samples 

6.2.1 To remove a.uy n"sictuaJ chlorine iD aqueous sample., . aclcl approxinmtcly 81Jtug 
<odium tltiosulfat~ per liter of w~ter. To verify its al>>ence, measure tl.te chl<:>rine 
presenc~ with an iudicat.or su·ip accurnre dowuto 0.05pplll. 01 0.05utg/L. Repent 
process nntil chlorine i> c.Cllllpletely tellloved 

6.2.2 The client sh~U eusure ~<Jtteons s~aJples are Q\iUIJtmn~cl in the dark at f!"C fro111 
the time of collection until receipt~~ the laboratory. (ftl.t,• , alllple will be liv.:ell, 
allow rc>c>lll for expausion. Sto1e ill tl.te dark at '""6"C 

6.3 Solid, :\lixed-ph:lse, Semi-~olid, and Oil S:~ruple~. Exduc:li.ng Tissue- Th~ cite.nt -..hall 
~JJSllt"e solid. Sellli->olid. oily. ~ud mixed-ph~~e sautples arc maintain,•d in the- dark nt 
<6"C from the time of collcctior1 luttil receipt at tl.t~ laboratory. Store Scllid. ~eu1i-solicl. 
oily. aud wixed-pha>~ satuples iu tile ruu:k M <- lo<C 

6A fish and Other Tissue Snmples 

6.4.1 Fish may be cleru1ed, fill~ted. or proCe>sed iu oilier way~ UJ tile field. such that the 
labora!Oiy utay expec110 receive wbol~ fish. fish fillet~. or c>t.he-r tiS>tt~' ti.>t 
ao~lyst s. 

6.4.2 Colleci Jisll. wr:~p rn nhuninntn foil, and maintain ~t <.0°C frolll rbe time ,,f 
collection until receipt at the lal>orntory, to a mnxium11.1 tinte of~~ ltotu·s. It" a 
louger trru1spon liwe is uecess~ry. Crce7.e the sample. l<leally. ti>il sbunld he 
frcHeo upclO collectioo and ~hipperl to the J~ooratory nnd~1 dry ice. 
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6.4 .. 1 Fr.eeze ti~sne '~mple5 npoo rece1pr nt tu~ labor~tory ~nd mainlaiu iu lhc• d;uk "' 
-20 to -l O"C uutil pr~pm ed. 

65 Holding Tim~~ 

6.:>.1 There are 110 demonstrated niRXIIliiUll hold in~ I LUle~ ;t~~octMed wit!J I he PC'l3s "' 
aqueon~. solid. semi-solid. tissu~\ or other sa.n.1plc lllillric.es. Jf stored in the dark :-11 

0·6°C'. a(JUeon~ s;~mples may b~ ~tored for up to oue year. Siwilarly. if , tc•red i1~ 
the dark ~t -20 tn -lO"C'. solid. semi-solid. nmll•-pha, c. and ti.~sne _,;:,mples may be 
stored for up to one ye11r. 

65.2 Store S>illple ~Xh'IICIS iu tu~ dRrk al 0-6°(' twtil analyzed. If extra~!.< ar~ 'tared at 
0-6°C. sample extracts •u~y be ~tared ft•r np to one yeRr 

6.6 Sample, 1\re u~uAily ~hipped frou1 the cli~nt 10 tb~ lab by 11 sTaudald sl.tipplllJ! s.:1vic~ '"dt 
liS U PS. Federal Express. DHL. or USPS. 

6. 7 Samples are logged. in io ('AS Lil'v!S aud llll•eletl for uacking lluough til" laborak·r~ .-\. 
cooler receipt fonu is tilled out. catalog.ing: any non-contonnan~es assn~iated with tl:e 
receipt of the saJUple eo.utoiuers. See lhe SOP fo!' Sol/lple Rrtceiviog, S:HO-WET, Jo,·/1 
Ll1ore cieta il eel cxplmmhon. 

6.8 Bt>fc>re e:-:traction. a vi ~11~l i.u.spectiou of a sample is d011e. Aqueous SlllUple:, deeUied to:> 

ha ve -·1°•• so lid~ a1 0 tiltered nnleS$ olltetwi~e specilied b~ the clienT. Solie! ~fiWJll"' ;>re 
uoUlogeuiz.ed Thoro1aghly prior to <tli(Juonin!!. See the SOP for Subs(lmplillg (lm/ 
Compostiiug Aqn.-mtJ rmd Soil Smnpfc.s. IVET-SSMP, fot more infonn<~ti<•n. 

7. APPAR.:-\TrS AND EQUIPM£i'\T 

7..1 Ga5 Cbromt~togr:~pbt11igh-Re~olurioo :\ l:.~ss Spe,trometer/D~tll Syst~oo 
tGC/HR.t,IS/DS)- Tlte GC must be e(juippo;-<.1 for tempt.>ralurt.> piO)lraHwLi.ug. All rel)\lirecl 
~cce~'ll'ies wns1 be ovoil~ble. snell as syrillges. ga;es. Olld capill~•-y collnl.uJ,. 

7.1 .I Q_~_!!Jj.~tiou Pmt- The GC iujection porltllllst be cl~sigut>d for capillaty 
columns. Tbe us;, of sphtless (ujection techotiques is reconnuended. On mlmtul 
J pL injections can be used ou the 30m SPB-.Odyl cohtJ..Un The use<)[' :t ULoving 
needl.e i.ujectiou pori is also ,_~cceptllbk. The use of a 21tL i.njcclion is acceptahlt>: 
however, analysts must remain ctm>istent throughout the analyo;e,. by ll>iUJ! th• 
SaJilt.> injection voluwe at all limes. 

7.1.2' G~s Chrolllatogr~phf;'v!ass Sp~ctroULt'ter (GC!MSl Interface Tbe GC.M~ 
intertilce coLJJpoueuts sbonld withstRud 3.50"C Cold spoTs nr active sur til(''"' 
(adsoiJ>Iiou sites) in the GC/l\1S mterface cau cam<> p~ak lailjug aud pe~J.: 
b1'011dening. IT is recowl!leuded IIJ~r I he GC colunm h~ Jlnt.>d. direcrly inlo th<' IH:o·,., 

sp..,.;:tr•mleter ioll source witiJont being cxpo>ecl tu the iouizi11g electi'Oil be~o1. 
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Vetl>iou Dille. 0& I ~ '!f\ 
7 1.3 Mm;--; Spccn·omerer- 2$'-40eV dectrou tlll!J1'1CI iotuZOl llou. nm'! be ca!J~hlt' ,,r 

sel-echvely wouitorin~ a 1uinimum of22 ex~c1 11~; '-; at b tgl tJ ~>• Ilulioo 1 ·10.000) 
<tHrill!!- 1\ penod les~ tlwn 1. 5 seconds. and U1\ISI we-et aJI ofUJl' pe.-fonu~uce 
S).letifications itJ Section 12. 1.2. 

7.1 4 P~'" Svslem- A dt-dical<:'d dar~ ~ysre111 i& used to control ·!he l<lpitllllultiple-i-. ·t) 

mouitoru1g process <1.11d lo acquire tue d:tta. Qnantila~ion data t,peak ~rea<"" fJ('~' k 
beighh) aud selected ion•nonit0ri1111 (S IM) display, of i.mens11Je-<, of eadJ J<>ll 
,[g(llll beut!! mouitPred. indud:ing tile l<>ck-UJass LOU~~ '' fl)uctinll <•l ruue. otnsr be 
~cquired ,Jnriog rhe au~lvses fllld slored. Ql!au titnliotls are repur1<d based HJ.l•>n 
cOW(.llller g.enerared peak ar~~s. !I;, ~I so 1ecooomended 10 h~vc a ch11a >)"\tell! 
cnp;1l.M of swltd.tio.2 lo dlrli~tellt sets or ions tde:o.C'rLplors) ar ~peeitiL·cl tmle' 
dunug the GC/!iRMSl ucquisirLcnt The dat<J sy•tetu c<tu provide h~td- copit·> ,,r 
mdivtdtLnl ion chromafo<tr;uns for s-elec ted ga$ chroooo to£tra)Jiuc tuue inrervai~.11 
can a l~o ttcquire UJ(I'~ \pet•lml peaJ; proftles and pr{ll·ide hard '-'"l>i~' o(puak 
profiles to M_111oustrate tJ11~ required resolvirtJ! p01~er Tite. JnH• ~) ,;teUJ c~n permit 
tile wea>tu'ellle:III of uoi.~e at the l>ase line. 

7 .1.5 Mic roma,, . t-1assLyn.~ (Ve.-~ion 4.1) i> nse-c\ to obl<ttU aiJ da t~ fimu tlle l.IR.l\ IS 
sysreul CAS(Houston employs the fnllowin_g HROC' liRMS 'Y~tc'llls: 

7 1.5.1 All Agileut 6890N <3(' with ·a CTC i\ .~OtJS t-\ntosnmpler 1\tterfaced II' a 
:'-1icromaso AulospeL' 0 ltlUtil HR. \liS. 

7. 1.~.2 A11 Agtlent 6~90N GC with n CTC A?.OO~ Antosawpler mrerfaced '"a 
1\-·ticromass All1('~pec llltuua 1-ffi.MS. 

7, 1- :q An Ag1lent 7890A tiC wi.th-, CTf' A"OOC:: A\liOliolllJ)le•· illlerf~ced L1 • a 
l\ licronm~s A utospet Preuuer HRVIS 

7. 1 ) .4 All Agtleut 7890A GC with a CTC A700$ Au1os~mple1 i1~terf.iceu H• :t 
11-ticromass Aul•';;per Prew.ier HRMS 

7.1 G(' Cohu110S 

7.2.1 lsowers way be ome.~ol ved so long ~s they bav« tlle AA!l.l~ TEF ~ud tespUJc;<:> 
f~ct<l~ and so long n~ these ouresolverl i•on1<o,-s ~~·o liJt\(judy rel<<~lvec;i from •II 
orlier congeners for ex'nlnple. the S~'B-Octyl <:oluHm ac luev .... uu:ique Gl 
resolution of' all lux.i.cs <:xcept cuHgc u<' l$ wjib COlllJNtcr liiiU.lber, 156 and ] 57. 
Til>• J'>QU1eric pair is mriqnely rcsolwd froLu all other ~oug¢1\c'l'll <ltld tbew 
coug.euers !.Jaw tile same TEF <•11d r'-'sponse factor. 

~ 1 2. 1 Tile re1eJ 11ion tune for dec~chlorobipht>nyl (DeCB. PCB 209) Ulll~l be 
g.renter \han .'i~ t.u.inutes. 
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7.'2 2.? l he cnhunnmust lllll<JH~Iy r~;,i,(ve congeuer-;: I front 23 and I ~~ frtllll 
IS~ . iUIU ron~~ ltl"rs I ~6 and l.-\7 must co-elUTe Willlill :2 .$€'COild!> Ill tile 
pe~k mnxW..tuJL U~rique res<Jiution mean~ a vn lley 1\dgbt lt'ss than w•·· 
of thl" 'Shorter pf the· I:W·J1 pe~k\ ruat J't:StJ\t WUell the (lJJt>fed rolll\Jiued 
209 congener solmion is analyzed. ~~e Figurt· ' .1 a.Jtd -1. 

7.c.::. . .< T!Je ctJinlllll WttSI ue tepiat·ed wbeu an y of tilt' .:ritem in 7. ~ - 1· 7. 2.2.:! 
are llllt rner. 

NOH'.: Tilt SI'B-Octyl cOlttlllJl i> S\t~j~rl 1;.> r(t j)id de~<ttlnlion when ,·xpo,~d i ·I 
<Jxvgen. Tlte analyst sltonld l"-xdnde o~yg.eu fro111 I!Je cr.n·ier !'··' '· , lh>ni,J di ntif>ll te 
au· reab. ~ml should cool 1ue injecTor. c·<Jhutm. and tran5fer lin~ bdor~ •'1-M Htw 
the colunro to the ~hllO'phere. !'or fnr!Ller iuJ:OruoMiou Cin predn<1itl.!1<'~i<I~1Jnn . 
conl"~d the cohmw mm.ufactml"r. 

7.3 Sq~hit>t/ASE i\P!Htl'l!ht.\ - The. l~borM'''Y will be equipped with a tll<ICJ'O mul "r uticnx 
05ox.blet oppnt'8 nT ~ C-\.S/Houstou H~<ls a sen.e~ ul ftllrt· (!IJ C'olllho M:-uJI 1,.,. (IJJ~~Cul 

lWD RJ30Ul2 , witll Gl;(~·Col. 104A RL3612 coutroller.s} aurl ~ ~~ri~;; •Jf h.V<>!!Iy-rc .. u· 
(2 l) i1irlivirlm1lmantl<!.s (GlA!l-C'ol. TM I 06, w.ith Ola--( o[ I 04A f1Ll10 Powr h lli ~nd 
PL-~1::. r~.ud Pl-3122 :l·fiuiTrokouu·oll~ssl forl·he ~oxblet itppnl~l),s:. TI'e""'uhin~IIOoJ 
mantl'~s art' rlesi£,ned for 2~.0mL l1~1<k5 (2~ 1 10. VWR. 89000-3301. snxhleJs I :t I' 10 ami 
,1~150. HGF Scieuti lie·). aud ~<>Udeu~er, (,I :11~0. HGF 1iei<?LU iticj. Til<' inthvid•~;d <ll.~Wlc· , 
"'~ d~si~ned for SOOu!L tla.1ks (2•1'40. V\V)t 1!9000-3 14 1. ~o:<hleh (J.II-10 nnd "~ ~0. 
HGf 5<;Jeutili c). ~11n COI)dens~rs t,5V50 . liGF Sctel)lt[tc}. The couden, er& are c1\Jtu~~~~d 
to a chiller t·~paule of mamtamiug. ~ chillerl fl"mper~tur..- to en~me propw -solveut t~t1u>;_ 
A(tclitiou~Uy. tf an ASE awant-nn. (Diotrex. ASE:lOO) i>. to he ~uJploy~d. ic tnll$tlw 
c~pabl~ oflr.,.ing pre-progr~nuned to ~Uow lot :ttrtmunt).:- • •ltupll" extrac lion ;ol 

Temperaturl" ;Wd prl"SSttre settin~s ullique tu the ext·mctjou so.lw nt. Otl1ef 0'.\ l\j.ill ' ''w'l 
~Xt1i1C10l!> 111\IV be liSO:<i l uslea.(l. 

7.~ i\lisceU:tn~ou; EquiJliU~nl ftnt'I .\Into;ri:tis - Th~ following li>t ofitl"lll~ Jo~' oror 
nece»~rily const irtue ;11! e:x.h1nt$tive compendium oft he equip111enc ueedecl lor lltr$ 
mtoly1ical :nethr>d. 

7 4. I 

1·, 1,2 
7.4 3 
~_; bl 

7.4 . ~ 
7..4 6 
7.4.7 

7.4.8 

B~lailce.s cap<tble or <~<:cm-nlely w.ei@:umg fO (l.O(ll g [D~liVCI', ~")· Ser·Jes :10Q, 
~·l~lt[er. AJtOQ. and Mettler 'I tlledo. PG60~-S) 
Ceutriful!e (n:ty /\dalliS Dy,uac. OIQlJ 
Dryin~ ov~n (VWR Ctility Oven, Mod<:-~ 13.05l' ancl Blue' M I'Jcch·ic. ('48.5'\QJ 
2~0ml polypwpyieue l.teaket' (fisber. 01-::!91-i) 
20ulL 'ciutillatioo vi~ I' (VWR. 6!1022-00•1) 
Laboratory fume hood., 
,f' ipet.s. !lispo~able. ~erolO~!IcaL !Om.L tfi~het. 1.3 -ii7(•-:qD'l 
Pitlt!t tips. 2·200ul. 9n.d J 0.-tOOOl!L (t;.tpeudorL 02249-2039 ~ucl 02:?~<nn:>:­
re$pe,tiveiy) 

7. "1. 9 Cowwerc-~<lll'ood ptepru:ation m,1chine (Houa!'!. HCMf>2} 
7.,.t 10 PT!'E uoilingdtips (V\VR. 36397·103) 
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NOTE. L~Jlcm boiling dup~ may UoM w werllyl~ue chlOFide. ma>' 11N W•!Kk Ill th<." 
pres~nc~ of ~"Y w~ler pli:1s~. ~nd may br peuetr3te<l by 11011J)OI:Jf •>rf!:lJiie 
cowpotutds. 

7 .4.1 I Ulas~ tiber filr~r'S. Vv'1Mw~.ll lill«r !\Tade (varyluf! size<. ,,ltd t>nrhcle- j'<>I .~Jtrio•li 
7 .4.!1 2·lil<>r screw lOp ·c[c~rjar' !C RG COJH<Jiu..-:·,_ LFWOt> 12000) 
7.4.!3 Rvtary <:v-;q>onnur with a !el.ilper;Jture c(•Hrrolled WAI~l berth (Buchi. ftt•tal;lp• ' ' R-

200 with Heahu~ 8aih H-490 ~ltd Rntovap::>r 20 I with I Je&IUJ~ !3~tL. B--191 1 
7 4. 14 Gla;;; w.•o'l 1DID. Dl·GX009U·2) 
7.4. J .' J~r'. clear gl~~~. 250mL wicb T,·lJO.ll lin~cl sc.tvw cap~ (C&G )JA008201)1) ) 
704.\6 Allto ""wpl~r vial- wifil .150)JL inse1ts (Rrslr~. 246.'.~) 
7 -L 17 Gla~s C•Jlunms · 20n\Ol rlillUJeter ~ 'l:!iu lou·!! wit!J oue wper!"d eud (H0i 

Scieutific spec ialty product} 
7.4. t~ Shah• (tor 2LJaL Eb«rbach Model 6000) 
7 ~J9 tiC GposeJJeck Splitless Liuers. 2'llll.uulllerdi~tueter (R~stek 2079' J 
"' . 1.211 l'henno!lreenn1 l.B·2 llmm Sepr~ (Supelco. 1065·'l) 
7.4 .:! l A till ":nu~ ler Via I Cap, .. ').~~I w ilh I' r H· Lu1er, I I nun (:Supr lci:r. 27 J 0::? -T J 

7A.n 1 ·~mer 0<'~. t.:lrt~ Higli Pllfity Heliulll {Airga·' ) 
7.'!.23 P"rtltooJoJ.:ero><'nc- (Pf'K) Low-Boil (~)'llQnest. PN 1200-1-21 1 g.) 
7.4 .2-' Tnulbler 
7A.J.5 ! ·Jo·.uoni.cator (Rrausonic Ullra<onic Cl~~ner- ~~ tOR·Mn 
7..1. 2(> ~np;:-h~xl)Jl Yl-2A I'..-nules (l. lmm ID (!':npelco. ?24711 
7.4.17 Nittn~~ll I vapot<IIOr wil.u ~ temper~tlll~ coultolfe<l " ''ter l:><•lh (Z~LUJ!e~, zwv;qr 

ili09A nJ>tom) 
'..1. 2~ ivlnfne fmwtce (Rlne-iV)/Ltudl>erg. LGQ Ele!llent 13o~ rup,~ce, .Rf~ I~ !1·l'·fll" 1 

H. S !'A .'I DARnS, REAG£:--'TS, A:'\0 CO:>ISU'i\IABLE "IATERL-\LS 

ll.l All st~nda{dh. reag~Ul,, al¥1 consuamble matetial~ 1lllli>l he log.gerl in an!i numb;:-rcrl w!1cn 
deliverer!. i::>eta(l, of all ililutie>Jls ofst~urlards lllllSI nls,, tie o;mlere!l in IV the PCB 

St~ud;ml.< Lo_!;!liook. Stor~ ~t<md<u·ds inii.Jeo dark nt "1'\ ·c 

8.2 Organic-fr~e reagent wat~r . \II reJimmces 10 watev in IW:> SC)P refer 10 r.H·g~mc· ti·ee 
rea~eul waJ!'t CASIHQ\JSlou u, es ti.J~ w~tet snpplied 1i tim ,llil' bnt11ecl water •HJ>Plier ;;, 
th~ so wee qf the grgank -ti·~e rfa:~~ut. water n>e4 in, tP~ vrepHtlhttu of <JIIA li·l \. ciJtH•'PI 

.rullples l!lld $l'<•ncl~r<ls. 

H.3 Silica ed , lli.gh pndty 1;1r.td~. type GQ , 70-230 m~sb {JT Blll<er, JT340!'-05)- Activntc' 
<>v~tutg}lt AI it Ulllliul!ml temperanue oi 120•c. Store ·Jo ~ g.fag~ hottlr .!11lerl with a 
J dloll lined screw cap. 

!U Silica gel imrll'rgn;lt~rt \\itb Sodium Hyriroxi;t(' - t\dd vne part (b) WBl}~Jif l <>f !11. 1 
NHOII >Ol!ltlOII 10 ''"v ,paJ1S (by we,!?I.Jt) ~chv~leti sillcA g.cl in a feotl0!1 liued >Ctcw C>tp 
bortl~ anrl iilix with~ . .[!l~~~ rod JUllil free of lumps. 
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85 Sllka gd impr~gnat ~d 1•·itb S ull\trk .<\cirl- Add one p~ r1 (by we1ght) couc<•ll!rated 

sulfi11 ic aci~ to two p~Jts (by weiglH) act ivated silica gel in a T.etlon lined screw cap 
botrle nncl mi~ wiH1 a 111~ss rod uJitil free of ln1.nps. 

8.6 E;,:tr11cliou t!li)nble~. ~3nun x 123mnl a01133wm :~: 80mtll (\-"WR, 28320-510 a orl 
2 7730-1 28, re~ph'linly) 

8.8 S :1o<l, quar tz (V\'1-'R , BDH0'27J. 2.5kg) 

.8.9 So<liun1 S nlfnte, grnnul:n, nohytlrOU$ (EMD, El\-i-SXO?GOE-20)- Acllvarc tor a 
ntinimm11 uf c'ne hotlr at ~ telll!Jerahu'e nf 400"C Store in a p.IM,s bottle ~~a led witb a 
Tetlon Ji.ued screw ._..ap 

~ 9.1 Fill cernmk cmcibles WJih soclitun sulfate and place nl the nmffl~ funntc'c'. Add 5-
101!- ~nnd to J u eUJJ)IY ctuc ible :11ld place in tl!e nmtlle lilll.WC'e. 

8.9.2 Tu.e ttUlperalttre prognun is set to ra1.np up to 400°\ tltc'11ltold that temperalme 
fnr fmtt ho·u·~. Stllfl rile )!TO~JlllU by uoldiu1! t1te --p " bnttou \tutJl "Pnr .:f' nppear< 
on I he cootmller. Press "Ru..o/Roltl, ,. To caucd ;t prqgr;lln, P~'~-''" the up illll l duwu 
OJrow~ .>imultaneously At the enrl o.f tht> pro~rm.n the ftuuat-e will (0ol b~ 
convect ion. 

8.9.3 Whe.u the ~oclimn sulf~t e is rc;1dy to reo.nove, tnulsfer 11 to 2-liter jat> •Htrl I~ bel 
rheru will! rhe prepa.rat>ou rlale. ana)ysl nmn.e, 3Ud lot nmnb~r oftltc- ~••tl iul).l 
sultate. Make mt ent1y 'inlc> J.he ~emi-Vplatile Na1S04 Preparation l • '~IXh'k 
CQtlt~tning !b<> pl'epnmtiO!l dQk . llialy't n-<!Ul"' qnautit} 1r1 cpm·ed. <nclittn t >tllf~le 

IL>t tmmber, ~t)n lvheth~r !lreTIIII pass<'d or f~i l•·<l \a~ indi.:att-d by a co l cor d Jfl n!!<' 

'" tue s~ nd from gray tq piuk!on•oge). 

S.9.-l l ft lte )-oditiUJ sulfate h~!< ~ noticeable grayish cast. it lUHSI b.:• tliscatded. 

S.lO Sodium Chlo t·icle, aonlyt'k<t l re-agen t g t'acle, 5 percent (wf\') in water (\'\VR. 
V\\'6430-5) 

S.ll SorlitLtnl:Ij'<lroxide, 1:'1 (VW R, 3212--4) 

s.n Flori~il. 60-100 me>h (Sigom-Aidrirb. 22074-1-250G) 

:':. 13 J Metil)lleth? Chloride- 99 9% utiui.umm As:my(l-IPLC G •~de. EM D. 
TXE1v!DX08J 1· I CA) 

8.H.2 Hexaue - 99.9% wiuitJJuru Assay (H P[C Or~ de, f.JviD. TXEi'l.fH0}96- l (.'. \ i 
S 1~.3 Non~ne- 99.9"o tuinitutuu A.&say (l{PLC Gmdc•. Sigllln. N.29406-500mL) 
S.Ll.<f Tolneue - 99.9°·o lllittltll1Uil A,s~y (HT-'LC Grade. t 'MD. TX0737- l) 
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Vt>r~100 Dat~: O::tl 13/J 0 
8.1 3 5 Acetoue 9'1.'1"•miaim1Ul.l Assay (HPLC Gradt>. EM D. AX0116-l) 

8.14 Stand:u·d~ Supplier~ 

8. 14.1 C••nbridl!e Isotop~ Laboratories (C"ll.. \ Prit\W)' ~laudard~ supplter 

8. I 'U \Velliug:1on Laboralories S~coudary stnudards supplit>r 

8.15 Purcha~r, Receipt, lmd Hao<lling ofSI:tndJ!rds 

8. I :i.J All stauclards ptu·chased from Ci\SiliOIISto.u Wll~t uaV<' au appropriatt> ))lU"d.l<tSe 
reqne,l JorUJ fill"cl om ru.td havt> approval from the Labomtoty Director (•r o ther 
qMlift"d iudividual. The-y mnst then g.o 1hrough the CAS;Co9orar~ Pnrcl~<tSJrtf! 
Oepartme111. Staudards are cousidered constuuablt> aud do nc>t ue-ed an 
Expendit11r~ Authorization Request tEAR) ewu if the cost ex~.ceds til<' lw\,~u0ld. 
See ti.Je SOP for Pnrchnsing nnd Approval of lf.,udor.t. A.DJ:I-Pl"R, for 11101~< 

infonn"til•JL 

8.1 :' 2 CjJOII anival. all packages coutaining. high concenn·:\tit>tts must be cbcck~d for 
rlau1~2.t:> If auy daiJJ~!1e is preoeuL c.ousult witb CASfHoustou Em·irouu•eu1":tl 
Health .md Safety Officer before ftu·tbcr st~ps are tnkeil. Proper ,,tl:i?ty practice; 
si.Jonlcl {)e followed wh~n I.Janclling recei ve<i standards. 

8.15 .3 Allrect>ived standa.rds mnst be assig.tled a PCB Standards Logbook tdentification 
numl>er. CojJy !he solution description fi·om the C<"11ificare of 1\llllly,i~ Jnd .111ach 
to the <pace provJded tor fut< uext euuy i.u the logbook. Iudnde tile receiv~d da l<.' 
in the logbook. The f()Jl,,wt.ug foo.w1\ is appli<?d: B(PCBJ[L.:.gho•"k number]-[Jl~i"-'' 

uuwber 1-f eutry munher J. Au e.'\~U.lple wonk! be 83-20-1. 

8.1 ~A A.ssi.Q:u eaci.J staudard an e.'\piration date as uoted uy the s-uppi.Jer. Tl.us JS t.tSHa lly 
teu y~ars after the wauufacrure d~te. Record tltis ut ti.Je ~mndards lop.book and ou 
the Sl~ndard vial A stand~.rd mnst {)e disposed of after this date •mle~ its vahdity 
cau be verified (Sectionl5.23). 

8.1 55 R~cord th~ identification number on the received viallabd. Transfer the Sl!lud~rd 
fronllht< rece-.1ved alllpoHle> tL• a ~mL aU.luer vial. kee1>iL1~ rh.c supplier lab~ I inl?.cl. 
Seal ibe vial witb. Tetloo mp.:'. Tb.is will enmre nn de-te-rioratiou will oc~1u·. 

8.1 ~-6 Record 1h~ ideuti!ic.atiou num{)cr on the ccmficalt> of analysis receivt<d li:o!ll the­
supplier and store this donnueul«tiou in ti.Je "1668 StaU(l~rds" bitnkr for t'umre 
refere-nce. Certilicates of analysis are also available through the (',•rilliant 
we{)stte. ClL ·~ ooau111ilemrcr. 

8.1 5.7 All solt•lious wt•stlle ~dequately l~L1ded witb the logbo"k identifi,' atiou code. 
mctl1od. ~hort solutiot; desc.riptiotL pre]Jaration dMe. ini hals of persou per!(!nmu~ 

preparatiou. expir~tiou d~te. vohuu~ "nd conce•uration. Loguook i)ttlrie~ Rhall 
include- ~II oi II.Je allove with 1h~ addition of the list of cotUponeots_ the 
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components' logbook 1deutificatinn code, description ann ~i>JJC~ntratl<>n. )Jh" tu"' 
!l.titials of lite pcr~on witnessw!? the dilutiou Sl~ps. 

8.16 High-R<'solution Con.:-entra1ion Calibration Solutions- Fit•c nc>n~ne ~c>lutions 
contallling unlabeled aud carbou-l.1bcled P\Bs at kuown ~"llceurr:llton- ,, . ., , .. ,,.(i t•.• 
ca!Jbrarc tue iustn>Jneul. A si~lh solution comaiuing. ~u 20<1 ,-,,npcll~rs i, u•ed to calibr;llt' 
th~ instnuucnt for tl1e cowpouud~ otuo:>r thmt Ul<' to.~i~. and carlio:>,t mtd latest eluting 
tongeiJer~ in a chk>J i n11tion level. Tile cnoceul rat ioll J'aJJge, :u ~ l10wol":;!;lc d\')>cud.,n1. 

8.17 Lllbeltd St~ndal'd Solution The ptu·ch~sed l~be[erl Toxic-·LOt. Wul<lvw-dcfnumt 
stock .>e>lutiou is diluted ouc~ with Nonane and ag.~in with Ac~t"ue ;.-,make tht> labckJ 
~tand~ni spikillp ooluriol.l (Table·~). STore 111 :::6 'C iu tile <litrk. All stmt<lards a1e lt.~si)!ued 
a cnt~ !.1) year ~xpiratiou dat~, not to e):ceed Til~ I~ test e.xpitatie>u d~te of a11y p~rct\1 
solution. All s1audards in Acetone are made da1ly. 

8.18 lottrnn! St:tndarrl Solution -1 be purchased labckd stock ,,,)ntion i~ diluted to mal-:~ a 
l~beled iuten1al ~tanclmd stvck >Oiutiou. Perform .tn aclditioual eli Iutton ou tb<.' stock 
solmiou to tJ1ake an internal u~je~rion swudarcl worklll~ sohllton [T~ble ;}. St~ti' .ll _6"C 
in th~ dmk All standard$ arc a~signed a on~ (I) y<>ar expiration datt>, nvt to exceed th~ 
latest ~l')>Lt<Hiou date C>f :111y par~lll solution. 

8.19 Cle:to lip St:\ndsml Solution - The purchased ll•hel~d. dem1 up stock , .,Juhou j;; n~··d to 
tnake lht> deau up SIIUtd~rd stock solution. Perform ~~~ addi11oual dilution on tbe ' tack 
solntiou tv make a lahelcd dean up standard working ;olntion (Table 3). Stun: at • 6 CHI 

tue dark. All staml~rds are assi!fued a one (I) year expiration date uot to ~x.c~ed the 1.11esr 
expi.rmiolt dare of ""Y pareur soluriou_ 

8.20 !'rlotrix Spjl\iog Solutioo (tn•·get <:olllpouuds) - The purcl.wsecl Nnrive l'' •xic-;11 OC 
~lock s.:-lntion i> thcd TO m~ke tJJe UtMris ~rancbrd ~lock soltnion. p,~rfonu au additit•ml 
dilutio1r on th~ stock solution to m~ke ~matrix slaudard worktug. solutwn (Table .\ ). St<•:.­
at :;:6°C in th~ datk. :\II stauclmd.s are <ts~igued a oo~ [ l) year expiration elate. not to 
exceed the late~! expar;ltion dat~ of any parenl soluriou. A[) ~l<w(lanls iu Acetone ~re 
madr;o daily. 

8.21 Referellc~ Standard~ are In be purcl.aas"d UOlU ~supplier other tltan the pnmary slat~t!aJ !l 

ollp(Jlier. :\U reference st~udards runst be se.!!r cgated fi:om pritmu·y ;tanclard~ tltnmg 
~lornge. Rder~nce standard> can ooly be uso:>d to venfy pnrnaty stn.ndarcb ~nclm~y nc>! h~ 
n~ed tot saruple~ A ll refer<.>nce st;lndards JmJ&t be dnc:umenred intue staJJdards !ogbo.Jok 
following 8 I~ 3- 8. I:' 7. 

8.22 Rese~rclt stand~1ds lllllSt be ~d~quatcly label eel as such. Iu addition to Sec 8.1 ~. 7. all 
I~ bel~ for standards dcsignat~d tor r~s~arc!J must also state ~pecitlca lly t it~ intended 
resear~u to be doue. along with~~~ ~ppropl'iatc qualifier. 8tarb a~ "F1J1 1"<,earch pnt)'O"~~ 
only." 

8.23 L;.;piratiotl dMes can be extendccluncler the condition< outlmed intlte CASiCorporat<" 
Pnlif't'.for S{(l/lrinrds nnd Reagems Expimtiu1• D(ll'!s . Septenaber "00'). 
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9. [ All1uaimeunnce ~~ ti vtJies ~r<! record~d tu <' OUIUltennuce lo.!!bOOk kept for c~clt 
m$1rt1Utem. 

9.2 Inli1te pmili.er> •'r sctubbers should be 10 pi nee fvr ~ II $out'ces of c3rri~r _Qas. Tlte ptu·i :i~rs 
.aro:: ~ctec tecl ro rl!UIOYe wa l ~l'. -oxygen. and lt)ldroc.arbon>. Purifiers >lulltld be ck"'-~'-'d _,_, 
reeouu.ueml<.>u by the ~nppl i er. 

9.3 Gas Cb.-ootQlognlpb 

9 . .1 .1 W'u~uever GC m~intenauce is perfon.ned. tare ruust be raken lo ntillil\l.Jze the 
inn·ochtcl iou of~[r or oXy£!e!l wiQ the cohllll!l. f~jeeriou pt>r1> ,hould be 
Ulaturailted by cllant<ing. tb.e uJjectt0\1 port lwer. 'eal. \\'11Sizer , ••-riug. sepltllu. 
coltlllllt feiTule aud auto sampler syringe ''"" uecessary. Ltuers and se~ls ~lrould bc­
chattgecl wben tuere 1s a ptoblem wi rb ctu·ow~tograplric perfonn~nc~. 

9.3.2 Clipping off n SJUa il p\>Jttou of the b~cl of t!Je c,,luutU ofreu uuproves 
cltfllluato:,:r~ph ie perfcmna11Ce. Wben cu! tth& off ;uly pot1iou of the coluuu.l. LIJ;Jk" 
~lln~ the ~:ut ts >~rai,ght ;\ull witL~;~ut h'fl~nen t~ t ioH hy u~n '.?. tile proper ~ohunn 
cuttiug. roo!. 

,, __ 1 _; Over tim~. ~s cout.1Ullll~ted ~!Ullplt~, are nn~lyLed. the cohmmwdl.-'xh.ibi l P''''rer 
pertormauce. \\-'hen-a uottceable decrease in cohum1 perfcm1aur.: ~~evident ancl 
other tuaiu1eu~o0e option~ <to not,es.ult iu )JJ.IptoveweuJ. I he C<'ltlllw ~honld be 
replacec,l . Thi~ tS ewcci:~lly tme "'be-n _poor cohtJtw perform~nce oc·cur~ iq 
aoujnucti•'n with coutimting calibrnriou failures rS~cticm I 2..-1 

9 ' ' I Tuue (be MS ns. ueeded to rest\ It iu consi$teut ru.I~I ~cceptabJe p~fk•tllli1£Jee. 

Y ~ ~ I be &Oiu·ce sbould be cle<med. "' ueedecJ , clepeudm~ on the (.l<tltiiUl!\UC-' of the 
ittstnl!llenl. 

9.5 Preveltlive maincewmce i;. performed rulllUaU_v by t!Je o-etvtce eugineer for itl~fnuncnr~ 
uuder .1 service coull'DCt. 

10. RESPO 'SIBILlTIES 

10.1 Jt 1s tlte J<'spous,bil ity off·he aJlillystlo (.lerforut I be amd v>i' accordutf! to lllis SOP ;\nd I<' 
CO!llpiele ~ll dvCllll\eutMionrequife·d fo r data f<!Vtew. Analysi> and Interpretat ion oJlh.: 
•C·-uhs ~tre peJforucecl by per~onnel io tile l~b01·atory who have denton;;lra1ed the abtfil l' to 
g~l!e(~te 11ccept~blc resu lts utilizing this SOP. l'his dcmonsmllion is in a~~ordan~e "itu 
t.lle h'auriug pr<•gmm of the Ja.bor~tlory. t'inalrevrew and ·' i~u-o({" or the d~t~ j, perfonncd 
by the departweuJ supervisor!utwager or desiguee. 
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II. PROCEDURE FOR SA.\IPLE PREPAR.A TlO'-:, £:'\TRACTIOi'i, COXCE!'iTRA TIO"i 
AND CLEA~ tTP 

11.1 S~mple Preparation 

II. I. I Sampl~ preparation involves modifyill!!llle pilysicn l fonn of the smupk st>!ltJ t 
the PC'Bs ~au be extm.:red ei:Ucr('ntly. fn general. th" ~ample~ nm'-1 be i11 ~ liqtud 
form ur in th<) .fonn of tluely divided St>lids in order tor efCicieut ~xh<1~tJon~ tn 
ttlke pltlCe. T:tble 9 list~ tht> pi.Ht:;.:s and ~ug,!!e~tcd qu~ntjtic' for extract inn of 
various sau1ple matrices. 

f,,r SruJ.lpk; kuowu or ex peeled to conrai ub.i~tb leve ls of PC'Bs. the sut~ l lcsr 
sample size representative of the eurirt• ~awplc ~hou ld be used. l or all 'Ounplcs. 
the blank. lntemal Precision ar1d Recov~ry (rPR), aud On,uoi ug. Pr~i.iou IIUU 
Recovery (OPR. or LCS. Lnborat01y CouiJol Saotp le) a liquo ts umsr be pr,,ce,scn 
rhrough the some ; reps as the sautple ro clleck feu· contauw tMi on aud ln, se' in tu~ 
preparation proce''· 

11.1 .1 Aqueous S~utplc Preo:u:ariou- Prepararion of aqueous sawp l.;, ,·out~tuiug <'ll'-' 

perceut suspcnned solid' or le''· 

11. 1.2.1 Aqlteon; <~mpks eonr~ining one percent su<peurkd soJtrJ, or les~ .1(~ 
pr~pm·t>clu>inl! W<! proc~dtut: be;,,w and ~.~tr~cr~d usin~ the exlr;rctl\'ll 
teduliques W S~criou 11.2. 1. flli~ j.ll0Cedure is app lt.:ab1~ h>t ~;iLUJ)i0~ 
and QC nltqnots. 

1 I . 1.:!.2 Tr;1nsfer the ~ample IL> the •: .. . 2nl. exrracTi<>u vc~'el. 'd~rk rite,,, igin<rl 
k,·d of the ~nrnple on rbe 'amp I.- couTai.ul'r t0r rd'erence. 

I 1. 1.2.3 For ead1 barch of up to 20 sampi•·, to be extracted i.u 1h~ 'aut~ ,Jutr 
place three II. aliquot< of reagent water into cleau ' ,gal. exn·actiou 
W»~ls. Oue oftbes<c> will $erve a$ the Method Blank. aud llte ••l h~t '"" ' 
will serve as the l.abomroty Co ntro l Sample- Duplica te- Labntah>IY 
Conn·ol Sawple (LCS/DLCS). 

11 . 1. ~.4 If fi ln·ation of aqueous sawples is r~quired. connect~ porcelaiu Bucl.uter 
fwmel to the '(· gal. extracl.iou ,-~of and af fix iUJ appropnnre ulass fiher 
filter to rbe firuud. Allow ~a•nple to pass tltrough filter uod~r a gravity 
llow. I f tht> SU$peudcd solids couten t is roo great 10 filler Throuulr th~ 
filrer. ceJ.llrifuge rhe sample. decat.tl. and then filrt>r the aqn~•'ll' JJU"' " · 
ExrTac1 rhe til t<c>r loll uwing: Sect iou 11.2 .4 .·1 -5 ( h~xnu~.'d •chiL>L''>Jncthn ne 
ol>tains Uig.IJ.er r~t~overies than rnluen~) Aucl c,,wbiue wtth th~ ~que'''''· 

el(l!'action extract l>tior to cle~u up. 

11 . 1 .. 1 Solid Sanwle PreparaTion- Prepar~1ion of s~u.tples coutaiuing gre~re-r tl>~n one 
percent solids. 
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I I. I .3.1 Solid ~amp1es cont~iuing on~ percenl SliSJH~JLdt>d sulid.~ or mor~ are 
prep:trt"tlllsiH!;! the pn1cedure below ann exlr>lCied n, u.l,?. t.be "xrwciJt•n 
techniques 111 SecltOJIS 11.2.2 or 11.2.). Thi~ pmc<.>dure i.5 ~pplic~ble fo1 
samples nnci Q<: aliqnots. 

I 1.1.3.2 Weigh fl well-uux<.>d ;lliquol of each s•mplt> ~nfllcienr to prLwidt> 5!! ,. f 
dry solic[g lltlo a dean rl:Limbl~.>. 

II. 1 .3.3 For c~ch hMch ot'np 10 20 samples to be exrr:wred 1n rue sam" shift. 
weigh three 5~ aliquot~ of the reag.ent g_rade qn:ntz saud 1 or ;;odillJJt 
snlf~te. if llll saud is availablt>l info l'l,•an thimbl<.>s. On..? of I he'<.> will 
~e1W ~S tl.Je i\:lerl.Jod [3[ank. aud the O!Jlt>r lwu wi ll ~t>l Vo! 1\J; lh< 
Laborato1y n mrro1 Smnple/Onplicate Lah,lrntoly CnnlrCll S;:nupl~ 
(LCSiDLCS). 

11.1.3.-1 Totlt.l Solirls Oetcnuination. Recore! rile weigh1 of au ~Lllpty.labck·,) 
scintillmion vial ou the beuch sheet. Add 'i·IOg (w(•t w~•glll ) uftlll' ~lllid 

;a.mple to rhe selllhilfltiou vial <llld 1eeoHI the 11ew c<>mbi.n"d w~tg_ul. 
Place tbe vial io an oven <11 110:::5•C for a mini.unun of~.J ltL•urs . 
.fim1Uy. recNd 1l1e dty wei!>.IU oftbe coulbtU>lliou C>ll the bench sh~et 
C.t.lculate the percent solid~ using the following fonnul~: 

w 
•,., rolirfs - ___!;_ " l 00 

h.6 

\v1Jere: n·, = eotnbined weight aftet dtyin):!. in g. minus the empty n~l 
WC!ighl. 
w b = cou1biued \wigl.ti b~ftm~ drylll j!. in g. uoums rh~ empty \· i;ll 
w~jght. 

II. J..1 Fisb anti Other Tissut"s- Most tiosut" s;uuples are rece1 ve<l pieV•OII<Iy 
l.toOlogemzed. If a Sfltllple •s received tltat is not. however. the por!1011 Llf the 
""nple robe n~~ci for PCH cletennination must be estallli>iled 110d the follow•u.o 
procedtue used for bowogemzatiou. 

11.1.4, 1 Tis~u,_. sawpks Hrt> pn~pa1·o::d usi.u,!t the proce•iure beh•w and extract~d 
nsittg tlle exh·aetioo tech.ui.ques in Section 11.2.'1. Tbi; prococ-dnre i~ 
Hppli<·able lor samples and QC aliqnots 

11.1.4.2 A Uliui•uuol of20g of riswe must be homo!!-euized to t>nstn\" Iller~;, 
enonglt sample for PCH a.ud lipid dett>IUllli<Hiou (w1111 "'""tgh left 0\·,-! 

i.u cuse Je-extractiou •s uece; sat.y ). Additionally. tlt.t> wt"igl.Jt $lJOuld h.;, 
iucreasetl for sawplt>s reqniri.ug a<lditioual :ln~l~·~~~. 

I I. J ..:1 .. > H omClgeui7.c the sample ac<·orciing: tLl the p1 ocedtu·~s i u the SOP fLlr 
Ti.ISI/(' Pt<>pamrion. WET-TJSP. Trausfer to .1uew. labeled sample 
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cont~iner with a Tetlon-lilled c;~p. Stor~ <1! -2() " to -10' C ~nclm the dark 
Wllil an~lySIS. 

I I. I A. -1 Weigl! approx.u.uatel y 5!! (I Og. ii lipid~ anR ly~ is IS re']uired) of rl.te 
ltomofteuized tiswe wro a cleau thiwble. 

t I. t .-15 For each b~tcl1 oi up to 20 ;;amples to be extr;Kted in the , aute ~b.ili. 

wei(1.11 three 5.!t !ltiqnots of coutaw.inaut free ti.,~lle or cN n oil into clean 
lhilllbk>. Oue oftl1ese will ~erv.:t t lli th~ Metbod Dlauk. :lllc.l tl.J"' other 1w0 
will ~erw a~ th~ L~bornto1y Control SmnpletDnplicate Laboratory 
Conttol Silmple ilC'S/DLC'S) 

To ensure tb~ wal~rialus~d ior QC >~lllple~ i, f1~.? of1:1rg~t comp~'llltlls. 
holllogenize al)(l extract tile material followmg. 1he sreps in Section,; 
ll.l. 1.1-11.1.4.3 and 11.2.4. Analyze tho? e;;r, ucts <•u til~ IIRGCIIRl>lS 
lllaCllines 10 verify no PCB. are pre~ent. Once dekrrnined. the blauk 
material can be used for QC' srunples. If cont~wiuatiuu is pr~sew. 
l.Jowever. the eurire lot of Ulaleri~lnmst be properly cii~prhL'd of and 
a1.1oiller lot obtair1ed. 

I L2 l:xtrllcrion ::~od Coaceatrutioo 

NOTE: Tl.J~ standard snlutbln ~t>nccnti11tj,.H, discussed below represeut tl.te <unotuu 
added I~' .awpl6 wh~r~ tl.t~ ue6ult filwl vultuue is to be I OOpL. If the tina] vo lume t>f the 
ex trac I i' to be 2 Up L (to adueve bell~r dal<1 i!Haliry objectives). :til :;piking ,,o )utton 
•·ouc~ntration<. IIlilS! be reduced h~- <1 factor rot' live (5). 

ll.:!. J ExtractJOO of A(1neous SaJUvles- \queous sample~ are robe e~tmcted nsi1;~ a 

Uk•ditied separ~r,•ry fi.uwel proc~dur~. The main dirf~re-nce is tltattbe ,-ess.-1 1-." 
gla~~ _1ar wirh a Tdlon-lined cap rl.Jar is diS)>"':Ible. This grear]y reduces -''L"'" 
cou(t'lt..illnaliott. 

I 1.2.1.1 Spike 1.0\nL of the Labeled standard 'Pik.i.up. ~ohuj,,n at I 0-20ug uti 
(Tal.tlt> 31 intn e-ach sample auci each QC aliLtllL>I. Rl!corrlth.i' audition on 
rh~ bene l.t sl.te~t. 

It .2. 1.2 Spike l.Owl of the Mnuix SHmdar(l,pikiug solutiou at 5otz!wl (Tab le 
3) into the LC'S iDLCS aliquot~. Ree.ofd this addition on the bench $hc.cl. 
These will serve as both th~ precision a11d a<:<:nracy fur lhL• I.!at~l.J 

11.::!.1.3 Add I OOml dicbloromethane to the $piked snwple iu tl.Jc ' · gal. 
extr~ctiou wssd. Veut t.lle vapots lUKie•· a fnuw hood lly ,h_;~J,:rug ft>r a 
few ·~~onds tl1~11 unsealing. the c~p. Repeat thi> proce's Ulltil J)l es>lll~ 
uo lou~~r build~ in l.be vess""l. Extwcltl.tt> S<tu1ple by sl.Jalvug. the ja r 
wanually or on au autoll!atic sbaker for 3 J.uimll.es. Allow th~ hty~r' lr.> 
~epatate for a miJtinnun of I 0 minutes and pi pel tile Jlcl.Jlorowetl.t<lll<' 
layel'(bonow) into rut approp1 iately labeled 250uiL j~r. If 1111 eJunJ_;II;lll 
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l~ycr forms. empluy wecbauical techniqm•s (ulrra«,:uc hmh. 
ceullilh.'!alion) To Cl"J.rplcte tbe pbase sep~r~T ion. 

I l.~.l.-'1 Extract the sal.\\ple wit[t au ~ddilioual 50mL ~liqu,>t 0f dichiNOJlh~thatr~. 
Following extraction. reo.wve a.oy exce:;;. water fro1.11 The 
d•chiOIOUletb~n~ pori ion by swirliu!'- tlw s~mple c:-aract and ren•0vi.ng 
the w~ter that collect> ou top. 

i 1.2 . I.S C'ouceulr;rk til~ ~xtracr usiJlf! ;r rotary evaporator (wi tb !JeatHJ.~ bMh ;11 

45-50°C) or uitro~eu ~vaporator to a volmne of approximate!~ l 'mi.. A 
tolu~ne keeper may be :Jcl<lerl at the optjou nf tl 1e ana 1}'~'- (" ouceurr.~r ;,,n 
tedutiques musT be prectse aud I he aualy~lmu•luo1 to ld the "'lwul 
level get too INv ,)r el~e risk the los; o f the lt~let CB co111pouuds 

I' .1.1.6 Sltntple Voluwe Dererwinatiou. Follow in!! ~XIrnclion. nsmg l~p waret. 
refill rhe ~ample -=onraurer to rbe liue wark"d w s .. ctiuu I 1.1.2.~. 
1\ leas.nre the vohune of thi< wMer l.t~ing. a c:-.JihrMe<l &mclum~cl cylincl~r 

aud record ou rile exrra<'liou b"ncb ~heel. 

11.2.2 Su:JJ]d Extractiou of Solid Sawple>- Solid sawpks nrc to be exl.rm:ted u~irrc 
eith~r a soxh(et exl!acriou appa.-nrns or ~u J\ccder;~ro:d Solvem J:xrr~ctot (_'\:;.·, 
Chov.iu~ which appawtu' to II'<' is~~ the discretion ,rfth~ nnaly•t: howo:ver, th-: 
;\SE should only b~ u~ed for l""' per,~eut ,o[ids sautpl~s. 

I!.:?..:?. I Spik~ I .Om!. of th~ Labcl~n 'tancbrd spikmg. soluTion at I 0-:?.0ng rnl. 
(T:1ble Jl mtv each sample ;md each QC aliquoT. ]{,.,,_,td tlti> nddrtiou ou 
the b.:n,;h ·.!J~~r. 

I I ' ' ' Spike I.OurL ofth~ l\1~tnl' ;.tAn~rd ,piking ~olution M .'ug.;tllL (_T;,hle 
.i) inro th~ L("~,])LCS aliCjllNS. Rec,>rd tim ,c[dilttlll on the u,•nch 'heer 
Tbes~ will $erv~ ~s b"th Tile precision aJ.td :•ccm at·y ior tbe bal.-It 

I I .2.2"' Add l 0-20£1. ~.ubyrlron, sodinnt sui rate to e~ch thimble contaiuin~ rhe 
~ample and mix 1borou!!-hly to eveulv distrilJ111e rhe >udinru sull~te. Tf •lK' 
lllixtnre tS not ti:ee-Qowing.. contiJJue- lo mix iu sorlinru ~ulfatc unt1l a 
free-flowm12, consistcrtcy can be outaiued. 

11.2 .1.4 Tnmsfer \bu.nble to soxhlet extractor fitted with a 500r.uL l>o1linf! tla,J..: 
cou1aining 240ulL Tolueue aud boiling cl~ips. Alleoratively. I he micro­
soxblet ~ppamnrs ntil.i~es a •tn~Jl~r set up. IIllis requnm.~ vuly 125lll.L 
Toluene aurl boilin12, chips to be added toM 250tnL boilnl)t t1asl; 

I I .2.2.5 Pl~ce rhe ~o~hlet apparanrs onto a boiling.manr[e l,·uuclell>er 
cowbi11a!loli and refl11x ovenug!Jr ( 16-24 hNtr~). ~<."1Vl'llllllm1 ~ycl" 5 
rimes per honr miniuuu11 (coniToll.:or -;~t a1 "6" or "60° n.' '). 
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11 . ~ . ~.6 ("vi the extr~ctiou ~ppnr:1t\1S. C'llnceulrnte the exl.rnclusiui' " JOI'~•Y 
evnpor<J(Or (wirh bcatiug. l>atb at45-:;0''('). nin:ogeu evaporator. or by nir 
dry iul! lllld~r tile hWle lmod '" ~ voltutle of approximately J 5mL. No 
keepo:r ,oJvent is to be added. l oucentratiou tedmiqnes um~t be p1 .:ciM~ 

aud ilte aualv<t shonkl be sure not to let tbe so\vellt level get too Jo" ,,r 
else risl-; the [o,. of the lighter Cl:l compouud~. 

11.2 . .I ASE Extraction of Sol id Samplt·~- S0lid sawple> are t<) b~ extmctetln$iur..; ei lher 
a soxhlet extnt~t iou npp:trants or an Accelerated Sulvcnt l:xtracr,,r ( .. ~SE) . 

Choosiug. wh.idJ <lpparatns to u~e is attbe discretiou of tile nua lysl : IJ.,\\<:ver. the 
ASE should only 1>.- used for low percent solids s~utples. 

CAS1Houstou uses a Dionex ASE200 Exlracror. Otiler EP1\ approved extractor> 
may be used instead. 

11.2.3.1 Label <;t~inle~' steel ASE cells accordiu~ ly. Add~ fit! to e:tdl cell and 
cover wirl l ll s111all amomtt of ~od ium sui fare. 

11.2.3.2 RatiJer tiJau addi.ug ><.1lllple!spikiug solnrion to •~ clean il.l inlble. nl<l ~:or.l 
add sautpl~ to a clean beaker ro record wci.~ln. Add J 0-20!! soditJJu 
SIJ !lill~ . spike J.OruL of rhe Labeled staudard spikiu[!. ~<llnrion at J 0-
20ngtmL (Table 3). ;md mix thoroughly lo evenly dt.tnbut.- I be socli•1ut 
suli!ue. Record rhe st<tnclard addition on1h<;> bene I! ~il~er. Jf rl1e wtxtnre 
is uor Ji·ee-J1,,wi.ng. conritme to uux in sodiutu snlfntc nnhl ;I free­
flowing cou,ist<!ncy can be obr~!lled Tran~t'er ~ample IC' :\SI· cell. i •'! ' 
wit It sodium sulfate. 

I I :?..3.3 Label GOmT. coUechuu vial< nnd pu"uon bot I! the cell <lltd 60JUL 
co\lectiou vial iu co•w~pondiug lo~nttou~ <'ll the tray, . DN1blc c.hcck I• • 

ensnrc all cell positious match rbeir respecrive vial Jln<i1ions. 

ll .:U ~ Cbeck Toluene reservoir aud ftU iflow. C'b<!ci-; J..;itrn.Qcn level. Jfl e>w. 
replace 1auk Use s~f.:-ty precaurions w hen handliup. the f!"' ta nk~. 

I 1.2 .. 1.S To stan rbe ASE: Press "Menu," "Load Method." "Number L" Hnd 
·'Sian" on tl!e screen. All method' and schedules arc pr<--pr-.•g_r<tmm,·d 
based ou Dionex recouw1cndation~ lor the >olvenls u~ed. and C<UJ b~ 
fonud u1 t.be ~ppropriare maintenance lo!!bnok. 

J 1.2.3.6 Coocenlr~te rile exrrnc t using n rotary evn)Joraror (with !Jcating l>atlt nl 
<15-50°(') or nitrogen evaporator to a voluUI<' of approximate!-: 15mL 
No ke~per solveut is to be ac1c1ed. ( 'oucenlratil'll teclwiques ul\1, 1 ht: 
precise ~ud the aua lyst should be sure uot to ler tbe ~olvcut levd f!<'l loo 
low or else tisk tile los; o f the lig.hter PCB culJJ)JOIIuds. 

11.~.'1 Soxhlet Extraction of Tissue Samples- Tissue ,awp l~, :ue to be exlrHcted '-'~1119. a 
sox Wet extract iou npparaliJS. 
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I !.2.4.1 Spike l .Ontl of the L~b~l~d stnudard spikiu12 sCllutiou at 10-20n~ 'mL 
(Tnble 3) inlo each snutple nncl cad:t QC aliquot. R~cl>rd tlti' nddttton nn 
I be b~ncb $Uee1. If lipid d~tenninalion is 10 be p~rfonncd on n 5nmple. 
spike 2.0ml of tl.te Labeled staudard spikiu.e .;olution. iusre;>d. 

11 .2.4.2 Spike I.Out.l uf the Mallix standard Sflikin!! solution a1 :'nl2 tuL (Table 
.)) into tile LCS·DLCS ~liquols. Record this udditiou ,,n 1he b~ud> , b,•e: 
The~ will scn·c a;. both the preci;;ion aod .tccur~cy for llJe b~tch. 

I U.-U Add ~0-.\0g au!Jydron~ sodium ~ulfate to ea.::l.t thimble coutaiuin~ 1hc 
~ample and mix thoroug.hly to eveu1y distribme tbe sodinuJ 'nlfat~ lf rhc 
llli:\tnre is tWI fre~·t1owiug . couii.ttue lo uu~ in sodium >u l l~ue tuHt1 '' 
frce-tlowing consi5tency catl be obt;1iued. 

11 .2.4 .·1 Trnnsl'er thimble to soKWet extractor fitted wi tll a 500mL boiling. tlt<k 
containi.n~ boiling chips aud 300llll o f n I: I w.ixtmc nf 
hexan..-ldichloromethane. Ahematively. the micro-soxl.llet npparn tns 
utilizes a swaller set up. thn~ requi.tiug only 150llll 0f the I: 1 UJixmrc to 
he added to H ~:\0J11L boi ling flask. 

I l .2.·1.S Place tb~ ~oxlllet appmatu' outo A boiliugmantle -c·' ndeoser 
combinari<'n ftncl (cflux o\·~migbt (I G-~4 hours). Sol\'ent utust C)•de ~ 
tin1es per hnur minimum (controller ~ct nt ",1" or "40" ·>·). 

11.~.·1.6 Cnol tbe extraction app<~.ranh. lflipid detenuin;tti<'ll >'· to b~ perf(lrmecl. 
follow the\<• ~teps, el.;e_ lllOV..: t)(\ to Section 11 .2.4.7. \\'cigJl o))lC 250tui 
j~r ruu.J r.:cord ou tbe beucb ~heet. Split the ~xnact i.tllo twr> 2~0ull.. jat' 
(with the ~xtr;tct for l.ipid• iietenuinatiou added to I he pre-wo.!igberl i:ul. 
Be sur..- to split tbe extract> ~vettly so ilb to 0l),tu·e nne lt3lf Qf the tiu:ol 
ext met is iJJ eaclt container. Oty 1lte extntcl in tLe pJe-weJgll~d _rnr to.> 

complete dryness and record 11.1~ weight on the bench ~hcd. ('alculale 
the perceur lipidsusiug tl.te followi.ug e<tuatic>n : 

u: 
"·,fipid- -' Y 100 

H', 

Wllcrc : n, = weight of residue. iu g. measmed as the difference iu rhe 
.iar prior 10 addntg tbe Silll:lple aud lollowinp cotJct'utwtion. 
,., = weigltt of tissue. iu g. 

Tl!e uu-weigbed jar and extract is to be used for tar;.tet compotmd 
detenninatiou and is to be conceutra red following tht.' pro~t>dlllt' in 
Se,·tion II."A .7 below. 
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I 1 .'2.-'1. 7 Conccunate tlte extr~ct usiu~ ~ rot~•ry eva!JOI'Mt>l [wilh b~ntiu~ bnth :tt 
45-50°(') or nitrogen evaporator to a voltuue of ~PI)Jnxiut~tdy 15m!.. A 
to}ueue keeper W<ty be ~deled al the option orl.he analy,t. r\II ICt!IJir;~tinu 

teclmiques uuts t be 1>recise and tli~ arwlyst should bt' ' ure no l to I~ I lhl' 

solvent level g:et too low or el se risk tlte k ><., o f the lighter PCB 
COIU]lOtutds. 

11.3 Extract Ck>lll lip- for some aqueous samples and alllissuc rulCI ' ol irl sampk"<. hack 
extl'llCiiou with ~nlfuric acid is neces~a.ty to reutovc tbe pre.<.mce or mteti'erelh:~:.. !'he 
presence of co lor iu an aqueou~ sample de'fenuiues if back cxtmctiou is nen•s,ary. If it is 
uot. p roceed d irectly to the silica g:et clean up procedure in Seer ion ll.:lA. Opltonal dean 
up proeed ttres described in Sections I 1.3.2-11.3.3 nHty be employed. Sp1ke all sample'. 
inc luding QC s~.wples. with I0011L of the l~beled clean up sraudard sp1kul!( solution ~ t 
I Ong.JtuL (Tobie 3) pnor to performing any <?xtr·act clean np pr<>ccdurc'. 

I 1.3. 1 Sulfuric Acid Clean Up 

I I.3. l.l After coucenn·atiou. solveut e:-;chaug.e the extract hy add ing. 60ml. 
bexane to the sample jar. Pat1ition the exlra~ t ag.ain't I OmL ' nl fu ric 
ac id . Suake for 30 secouds mini.tmuu with periodic venting into a lto• •d. 
Reu10ve and discard tb.e acid (bottomi layer. 

I I .3. 1.2 Repeat the acid wasbwgs llllll.luo color i~ visible iJlt'llc hexane l:ll'c'r. up 
ro ~ Ulaxi.ultllU of t'olU· wasl.ti.ull~· 

I 8.3 , l.3 Pa11itioo tbe cxn·act ng:tiusr I OUJL sodiutll chlorick , c,lntion .mel 'h~!kc til 

the >:true way :ts wi th the acid. Retuove and c!J,card th.- Hqueou­
(bOITOUI) layer. 

11 .3 1.4 Proce.:d witb the siltcn gel clean up procedure . 

11.3.~ Opt[onal SodntUJ Hvdm:s,ide Clean Up 

I I .3.~ . I Prior to perfo!lui.og tll.e silica gel clean np s tel>· an opti01ml b<he deaJI tip 
umy be peft'onned to rewove addi1iona l interlereuces based on tl.te 
eff.:<:t1veue~> of the sulfiuic ~cid clean up or kuowu sa01ple •na trix 
intertereoces-. 

I 13.".:> PerfomJ auotiJer solvent exchange <t,;p by adding 60ml. Lt..,xaue to the 
I On!L o.f so lvenl . Partition Ute extr ~ct ag.aiusl J OmL of" sodium 
hydroxide sohniou. $bake for 30 ~~couds minimtuu witu p~toodic 
vetntng i,uto" hood. Remov~ and di,~trd tb,· base ll>ottolll) l~yer. 

I 13.2.2 Rep eM the bAse washi ngs unt i I "'' color is vis ible iu the hexan~ lay eo . t• f• 
to a maxiunnu of foliJ' washiug:s. 
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I I .3.2 .• "\ P~t titiou tbe extract against I Oull. sodiuw cltloride >olutiou aud slmk~ in 
the same way~· wttll the hnse. Rewove and disc:U'CI rite aC]HeoH~ 
(botrout) la yer. 

I I .3.2. I Proceed with the silica gd cl<.>ao up pi<>cedure. 

I I .3 . .1 OpttOual FIN-isi l Cleau Up 

I J .3 .3 I Prior to perfonniug the silica gel cleao up s tep. ;ut c:>ption:ll J' Jori, il ckan 
up may be perf()lmed lo e liminate pola r and twu-polar int erference-' 
based nn the effectiveness oftbe SHifnric ~cid c leau up or kl1owu sau1ple 
watrix interferences. 

I J . .1.:>.~ Perform another solvent exchange step by ~dding 60tnL hex~ne to ' "" 
I OwL of solvent. Add approximately 0.5g activated f loris!l to the 
ext met. 

I 1.3.3.3 Vortex the sample for 3 minutes . Let sit ovemigbt. 

I I .O .. i.'l Proceed with the silica gel ch"an up procedure. 

J J .3. 1 Silica Gd Clean y» 

11.3.4.1 P~ck the ta[Jered g lass coltullll n;. follow': Ius~tl a gla" W<•ol plug mto 
tbe bot:tom of the colunm. Place 2g activated uentral silic~ gd intn th<! 
coluuu.t. Add 6g ac ti vated wditwtl.tydrox ide mfus<c>d $ilic:t !!el. 9.~ 
activa ted sulfuric ac.id mfused $ilica gel. and 3g ~uhydroth <ndnnn 
~n lfme. Tap the coluum gently afte-r each :tddition to set1lc tlte ,J]jc;; g. d. 
Elute witb 30m!. bexane. C'heck tbe co lnum for cbawtelin)! If 
cballlleliug i> obsllJVed. disca.rd the colnum. Do not t~]) il w~11ed c·•huun. 

I 1.3.'1.2 Place tlle silica p.el cohutul in tbe cla111p outbe cJ~an np itppar~nt< Plac~ 

a clean. appropriat~ ly labeled 250utL _jar wtdem~atlt the column tn otch 
the elume. Tite co ltuwt is uow rt>"dy 10 load tue ~aw~l<' extr;,ct. 

I I .3.4 .. 1 Trausfer the I OrnL extract to ll.te silica <:<el colWlllt <utd allnw tbt> ~olvelll 
to ehll¢ until tlte e~trll<.'f level is attb" top ofrJte $Odnllll ,ulfatc. 

I J .:\.-1.4 Riuse tue 250rul. j <u· coutaiuing the t>xln•ct with 30rul. U<'Xilll~ oncl loaci 
the riu,nre outo the silica gel co huU1\. Allnw the hexane to dm,• nutiltht' 
solveut level is attbe top o f the sodium sulfate. 

J J .3.-l . .:\ Slowly add 30utL uexane to tlle sil ic:~ .2e l cohnnu. allowing th~ hexane 
10 pass througb the co lnum nsi.ttg a gra>i ty feed. Ad<: ~dcljft,•nal .~OutL 
pot1ious to each colunlll, as ~pace peJUJits. The towl volun te oflte~;ll)e 

eluant ~hould be waxiwized to obtaintlle PC'Bs most efficiently. yel no t 
overflow the ~50mLj~r 
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11.JS 1 Couceulral~ the e?m~rt nsin2- ~ rN~ty evaporaror twit!• healin~ balh at 
45 -.50"() OJ rtiltO!!en "v~porator loa \'oiume of approximat~ly 15m!.. 
Traosfer th~ .axlracl to a cl~an. a]Jpmprialely lab~ led ,c (nliJI~tion vi~l. 

(onre-ntmle ·the cxh·ocr fnnher to a vo1uore of oppro~illiJtely 15utl 

11.3 . .".::! Transfer the ~xtr;•ct qu;wtitolivel} li:t'lll the ,~i..tJtillation vi~l''' til~ autu 
•amplt>r vial while slowly ~,·~ 1>01 at iu~ the exh:art 111 i 1 izing the u i lh •Qer; 
evapo1ator. Once tlJ~ e-ulire extract ha" bee-nlranslerTecllo tlrc aur" 
sampler vial. conrenMie the exu~ct f,) approxiUlalely lOOpL (or 201'1 if 
re-questecl). 

I 1.3 . .5 .. 1 The s~mplr extract is ready 10 be ~piked with 2)•1 .,f tlte iurenra I 
injection st~ndard at 5000ng·mL (Table:\). 

1.2. PROC'ED{'R£ FOR HRGC/HR..\-IS ANAL YS1S .4.:-<D CALIIHUTJO:'\ 

12.1 CbroruatogrnphicJ~la~s Sveclt'ometrir Condition~ :~ncl O:H:l A.rqui~itinn l:'ar,rmtiHs 

STAGE 

2 

12.1.1 Gas Clu·owarograph 

INITL.<\L 
TEMP •c 

"" .. 

r·olttllw co~tin!;: SPB·Octyl 
Filll\ tltickuess: 0.25)nU 
Cohmm dimension: 30m x 0.25mur (l.D.} 
Injector rempewttu·e: :!7o•c 
Splitl~>~ val\·~ ti.ute: I miu 
lnlerfllce rempcrahu·e: ~95·· C 
Telllperatnre progmrn: 

fNlTlAl HOLD TE.Ml:'ERA TURE 
TIME, .MIN RAl\-IP. • c JMIN 

3.1 15 
~ -.;,. . .) 

Fll\AL TEJ.V1P FE'-IAL HOLD Dl\fE .. 
•c MIN 

!50 0 
~90 0 

Th~ GC ~onditions may be opllmized fpf cou1pouod separalion a.ud scu~itivit\ 

Oure opliHuzed. th.- sawic" GC coadition~ must be used fnr the ?.nalysis of all 
staJJda•·ds. blanks, IPR. and OPR standards. ~.ncl ' :uuples. 

I 2.1.2 Mass Spectrom~1er 

I 2.1.2.1 Tile mass specn·omcrer must be- 11pe-rate-u i11 a selectecl !OO ltl<)l.litNin~. 

(SlM} mode wiih a h1tal ryde ti111e (iududing tbe vdtage reset r.im~) of 
one second or less. It is IW]JOI'taur to lll~i,lmitt the same >~t of i()ll~ lo r 
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hot.h c~libration rutd SaJu~le e.~tr~ct am lyses. ;>,1[ ions 111 Table 7 uw~t l.>e 
wouitored. 

12 .I. 2. 2 Th<:> rl'COllllltcnde<lJllass >J.lE!<:trollleter twttll{! coucli tion~ are ha.<c-d on the· 
.~rou~s of Utl1uitored ions. By usutp. ~ PFK wolecular kak. tune 111~ 
i.osmtuteut to meet tile minimum required resoll' tng power of 10.000 
(I 0"'• val.ley) at m/z 330.9792 (PF!-:) ot ;wy other r~fercnc~ sigJtal 
betW(\CD 300 ao.cl 350. By n>ing. peak J.uatclll.llg cou<litwns rut<l th...- PfK 
refer~uc.-. ~eaJ... "erilY that lhc deviation between eadl1))011110red e:-;uct 
m/7. and the theoretical w!z wust be lt·s~ thau 5pptu. btch lo~k 111as 

n.HL~t be moui1or~d ami lllUSt uot va.ty hy more than 't.:!0°'o thmngltour , ts 
respective retetlti(ln tiwe wiuclow. VruiMious of utl1rc thau ~O•o iudical<' 
the pt<:>sence 0f co-during intede(euce> tltat rai~,· til<' ,ourc~ p1e~wre 

and may si"uiiic1mtly reduce the sensttiviry of the ma~s ~pectromet~r. 

12. I .2.3 OlHain ,, ,.,)ecr.ect iou Cllrlent ~I'Olil" {:::OlCPi at tlte 1wo ('Xll<:tlll'?. .; 
specift~d Ul Tab!~ 7 owd >ll 10.000 resolving power at ench J.OC for the 
uative congener' and coOJg~u~r group' ~utd forth~ labelerl cou p...:u.:r'. 
B~c~\1"~ .,r tlle ~xteusive u.t:t'' range c"n·recl in l"aclt function. 11 mny 
not be po,,ible 10 wai:ntaiu I 0.000 resolntiou tbrougltont the mass rang<:> 
dnnng lite function. Tiler~<fore. resoJnti.:>nmnst be :_8.000 tluoul!hout tlt~ 
ma." r:mge amltuust be . I 0.000 m tbe centet e>f tbe llln:,; ra.ug~ J{>t euch 
fuUCII,'ll 

12.1 .3 Ion Abundance Ratios. Minimum L••vcls. and Si2nal-ro-Nois.:- Ratios- lnj~,·t a 
i)IL :1liquot oft:il~ C$-1 calibnttion soluliou tTahle 5) usiug th~ GC condillouo in 
Sc~1ion t 2.1.1. 

I 2. I. 3. I Measnre the SICP ~rea~ for each coug:ener or cou~enrr Jl.fl>up. ~t.ud 

compnte the ion ahund~t.tce ratio~ at th~ "xact m/;(' sp~cilled in Table 7. 
Cmn~are th<:> cotHJ.mled ratio to the theoretical ratio ~iwn in Tal> It> ~ 

12.1..3.2 All PCHs and 1<1heled cmnponnds in the CS-1 <landarcl mn'l b.:' within 
til~ QC liulll> i.u T~bl~ 8 tor thei.r tespeclive ion ab\utdau<:<' rati(''· 
otherwise. tlte mass spectrometer must bt> adJusted and this l~st lt'J><'alcd 
twtil tile UJ.Iz rat ill' litll within ti.Je lumts ~pet'iticd. If til<> :•dju«rweut 
alter:; the fesohttion;. <>f the ma>:; spectrometer. t~'olutiQtl Olll>t be 
verified fSection l2J .2.2} prior t.<> repeat of the test. 

12. l . .'U V crify thac the HRG\ !HRMS iusnUlll~ut .ult>ets the t>~tiwate-ci ulinitmun 
leveb ~[)'v[Ls) i.u Table 2). Tlle peaks repres~nting. the PCBs and Ia be lt-d 
compounds in the CS-1 calibration 'randard ulu~\ have ~~~nal·to-uoi~e 
(SIN) ratios >10: otllecwise. tile lll>lS> opectro•uerer lUllS\ he adjusted .1r:d 

tlus le>t repeated until the minimum l<:>vels in Table 2 are rues. 
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NOTE: The secondary ion of DiCS i,; im~lfer~d by PFK nnd r~qoir~' ,, 
resoluriou of 2~.000 to resolw ,ufficiently. SiN forth~'~ n-,mpnnno.l' m 
the CS- I may fall below I 0: J. 

NOTE: Ct\SiHoustonu~es :\>l~tbod Rtpo!·tia!( Limit (:V1.RL} nt''''·"l ,,r 
t.ML whetl rdereuci.og the LLli.u.i.wuUlleveb m T~hle 2. 

12.2 Initial CaiHn·ation by Isotope Dilution. Initial calihmlloll is re<lllir<!d l>efore ~uy 
saw~k- can be analy>.ed lor PCR c.ong.cn~r~. Initial c:,lihratio•l i~ also reqnirc1i if nil\· 
rem tine calibratioo do~s uot meet the required H-:Cept:utct> ~·titeria. hotopt> diluli<•n i• l"~J 
for calibration of the fnxic,.'!_t)C PC'Bs. Tile refcreuce COIJJJ)Oltlld for e~clt native 
COlliJ)Ouud is it~ labeled a!lalog.. ~s listed in 1ablc 2. A liw point calibrati(ltl 
euC(Il.l!J)assi.uj! tll~ couceutraliou range is prepm-~d for eacit uative C<IU)!t'no~r. 

12.2.1 Forth~ Tox.ic~lLOC' PCRs dct·t•omincrl by is(ltop~ dilution. the r~lati•;c t,''r'· ·IN' 

t:1ctors \'ersus conceomarion in the calibration solntious t' colUpuiecl <•v~r th~ 
c.alibration r«nge according To the procedures rlescribcd below. 

1~.2-~ Tbe r~~tl<>us~ ofeacll Toxics/LOC PCBs r~l~liv~ to its l«bded anal(•~ ,, 
rleTetmiJJcdu~tng the area re~ponses "fbotlt rhc primar~' <llld sec->ttdary v:-;;,~1 
W:z.'s specified iu 1'11hle 7. for each calibration slmtdanl. ;1' follow~: 

V.IJ1ere: 

.A; and A,; ~<tun of the int<~g.rated iou abmtdmtces of th<: qnautit:JII<'tl wus t\>1 

tutlabeled PC'B~. 

A:, and A1~ - smn of the imeg.rated ion abtwdmiC~> of tilE' <Jlla.!t! 1t:11 i iiU ion~ for 

tue !abe led staadarcl PC8s. 
Q., = qu~ntity ofrll~ lab~led stand~rd injected (p,!!t. 

Q,. = qu;writy ofrheunlabelerl PCR analyt"' iui"'cted !~_!:!). 

The RJ · values ac·"' d.im"'nsionl~s~ guautiti"'s: tltc nu.its n~.:<l to e:qlt'l'<S Q, and (},, 

tllltst h~ tll~ sru.ue. 

12.~.3 To .:n!Jbr~1e rh~ anaty•ic:~t -ystem by i,ok'P"' dolutiou. i.ttj~ct calibrarH11l standatds 
CS-1 tlu·nng.h CS-~. Us"' a ,·oluwe idetJric~l to the vohnuc chc"·u in :,"''-'liL•u 
12.1.3 aud the couditiou~ iu S~crion J~. I. I. Cowput"' and stor<- t!Je rel:~tiv~ 
r~sponse facr<,rs fot each Native foxicsiLOC' PC'B at eacb co.oceutrmtou. 
Compme 1hc awra,!le i Ul"'a!l) RRF. ~s follo"'s: 
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Where: 

z::: ru:;,ll• 
Rl'~ = .!.1':::'---

5 

11 ~ Tbe uuJabe led PCB con~euer. 

SOP Code HMS-166!\A 
Revt,iou: 4 
Version DMe: Ol:i'l .'l' I 0 

j =The i.ujectiouuwnber (or calibratton solu tion uuwber:j = I to 5) 

I~ .~ .'' Linearirv- CalculAte ·the RSD of til.~ ." RRF;. lf rile RRF l(lr ruJY N;•t ive 
Toxics/LOC PCB ts constant (less tha n 20% RSD), the !iverage RRF may be u~~d 
for that cougeuer: otherwise. tbe complete cal ibmt.io u curve for llwt congener 
must be used over tl.!e ca libra tiou r~uge. 

12.3 In itial Calib1·ution by lnf('I'U,ll Stanrlarrl - Intemal s tandard ca librniion is applied t<• 
detemuJJ.ation of the Jtative PCBs for which~ labeled compound is uot av~ilable. to 
detenuiuation oft he Labeled Toxics/LOC'iwmdow-defiuiug congeners. <~ud labeled -: lean 
up ~ougeH~r~ for perfonua11ce tests ~11d iu tn t-laboratory s tatisti~'- a11d to detenui.nation of 
ib<' Labelt>d injectio11 internal standards. The refere11ce coulpowld tor each compound is 
h~!ed in Table:!. For the native cougeuers tot.ber tban the u~tive Toxics'LOC PCB~). 

ca libration is pelfonned at a single poiu t using rue Di lnt~d co1nbined 209 ~ongencr 
sol11tiou. For the l~beled cowpounds, calibration is perfonued usiu!! dMa 6 om th~ liv~ 
point~ ut t11e calibra tion ror t.be Nnnve Toxics!LOC PC'Bs (Sectimll2.21. 

12.3.1 Rewonse r~c tor~ - Intem~l standard calibrafton require> the detenni.natJ<)l\ of 
response fac10rs (R.F) defined by the following. equat ion: 

RF~ 

1Nhere: 

.J;, ~ud .-1; = $11111 of the int~grated ion abuudauc6 of the quautitation lOll' Tt'I 

\Ullabeled PCBs . 

. J~ ~nd ,J(. ~ .snm oftbe mtegrated ion abtmdanc~s of tb~ qnantitation ions fur 

the labeled ;;tandani PCBs. 

A,', nnd .·l,: · ~mu of the inte~·ated iou abtutdauces of the quwtit~ t inn iousthe 

iuterual ir>.tection $landards. 

Q,, quantity of the labeled St<UJdard injected (pg.). 

Q. = quantity of the intenwl injection sw.odarcl injected (pg:). 

Q, = qumltity of tbe unlabeled PCI3 analy1e illjected (\).~ l 

Tl.te RF., Mld Rl':. values ~re dim~nsiouless qnantilit!s: tl.te nu.its used tO ex pre~> 

Q,,. Q,, ;uld Q, wnst be the same. 
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12.3.2 To swgle-couceutration calibrAte the ,;y<>tew for u:l{ive PCFh oth~r tlJ~ n !h~ 

Native To~ics/LO\ PCBs uy intemal standard. iuj~ct the Dilut~d combin~d 1fl<l 
congener solmion. l.'se a vol11we tdeultC<tlto tbe volttrne clro.s~n in 12. 1..> aud rlt~ 
conditions in Secuon 12. L L 

12.3.3 Coutpnte aud store tb~ relative respon$e factor (RF} for aU uariw PCBs excepr 
tue Native Toxics!LOC PC:Bs. u,~ til<' ~verage (mean) re.pouse of the Jab~lccl 
compuunds .11 each lew I of chlorination (1 .0(.') ;Js th~ qnn.otirorion referem:~. t<' ,, 
waxiwtWl of .J labeled (ong;eners. as ; hown in 'J able 2. For !he cowbwarton' ,,f 
isomeric congeners that co-elute. ('owpute a combi ned RF for the co-eltl!~d )!I'Ollp. 

For example. for congener .122, the areAs at tbe exAct m/z'o; for 104L. I I -1 L. 118L. 
and 123L are suuwred and the tot11l are:• is divicl~d by 4 (bo::<:an•e there are 4 
congeuers m the qnalllitation rcfer~nce). 

NOTE: A ll labeled congeners nt each LOC are t!sed as reference lo reduce the 
eflect of an interference if ft single congener i~ lt«'d ns re ference. Otlle1 
quantitatiou referenc~s aud procednn.>s way be used provided rhn• the nh nlt' 
produced are as accurate as results produc~d by the <111autitat ion rder~nc~' ,Jnd 
procedures described above. 

1 2.~.J Cowpure and store the relative re~pou'"' factor (RF) for tue labded compound5. 
e:-:cepi 138L. For rile Labd ed Toxics/LOCiwindow-definin~ C<>tll(lllllllcl' ;rnd the 
labeled dean up standards. use the n.;arest elured !~be led ini•'cticlll internal 
s tand<~rd a' the qnantit ation re.ferencc. a~ given in Table~- The Labeled i1tjec1ton 
ul temal srnudards are referenced to PCB 138[.. '" >lwwn iu Table:!. 

I:! . .'.:' IJtlle reqneoted analys is .:owpri'e' only tlrooe PCB, contai.IJcd intire Nar ive 
To:xics.LOC w.ix. a five point calibrahonmu~t be tC.Ilow~d. R''' l'" nse f:tch>rs 
shall be calculated based on the live points for ilJe Nntiv.: Toxic, 1LOC'. Labded 
Toxics 'lOC. Labeled cl~au up. and Labeled inic'ction inlemal ' l<lndards. If til~ 
requested aunly~ts comprises PCBs other tha11 tho$e ,·outaiued 111 the N;lt1 ve 
Toxics 'LOC' mix. ~ fiv~ poiot cali bt arion wust be r~>l lowed for rhe Nati' ~ 
Tox.ic:. LOC' compounds while a one point calibration must b~ followed for the 
additioua I cotopollltds. 

I :U.6 Secondary Sotu-ce Verification - Jnunediately followtng the anal) ".s o f the 
calibration solutions. analyze another standard at the w.idpt>iut o f the calibtal i<•n. 
Tl.t.is staudnrd mnsl be obtawed frow a >t'(ond~ry vendor, or be from a lot 
independent of tue lot used for lite calibration so lnr ions. C'akuiH t~ th~ r<''J'<)Il'~ 
factors of all compounds and veri.fy agaiust the iurt tnl calii.Jratio11 resnl l>. 

12.·1 Calibration Ver ification - .\ 1 the beg.inniug of eadt 12-bour slti fl d111111g wbicb <ltl<l ly,es 
ar~ performed. GC/MS sysretu perfonua nce and calibr:111.on a•e venficd l(>r all native 
P\lls and lnbeled C<JUlJ)OHJ.tds. for ihese tesrs. !1ualysi, of the \~-3 calibration 
veriJi catiou (V£R) 'tandard ( J able~) and tlte dilured C<>mbiu"d 100 congen~r solution 
(1 :~ ble 3) must be used ro \'Crify all pertornJ3J tce critet ia. Adjnsllu'-'nt mrd·or recalib•·ati(lu 
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wust be perfonued un1il ~tl p~rfonu~ncc criteria are me!. Only ~fter >11l pert<xu.tnnc~ 
cn1em are met way ~nn:tples. blanks. IPRs. and OPR' (LCSs) be analyLcd. 

12..:1.1 !'viS Resoluriou - Slat it resolving power ch,cks must be performed at the 
begiuninJ;! aud eud of eacb $IJift. If ana ly,es an· pelforwed on sHcce~'ivc , hi ti<. 
ouly th~ begilllli.ug ofslti ft check i> required. JJ'lhe operatiug critena ,~ruuh'l hQ 
wet, t.lle problem mus1 be con·ect be t(Jre ana ly5es cau proceed. If any oft he 
sample, iu I be prevrons n ru way be affected by poor resolution. l i te•>~ s:nllples 
un•~l be• 1 eana.lyzed. 

12 .4.2 lo.iect abe VER t CS-3 1 ,.raudard using tbe established opcrnting condition~. 

12.4.3 Tbe r.nh abtmdauce ratios for all PCBs Jllust b" wrtllut the liwits nr THbl<' X 
otherwise. the wa, , ,pectrollleter l)lttst be adj•~>ted until them z. ~buuclance l;l!i•'' 
fall witiJiu tbe limits specified when rhe VER i' repeated. 

12.-IA The GC pe!l.k represeutiug ench nat in! PCB and labeled comptHm<l in th" VCR 
~tandard run~! be present witll ll SiN ••f :1 0: oth~rwJse. the tnn!'S 'pccrrouwt~r 
wust be <~<li usted and the VER repe;11eJ. 

12.4.5 Compllle the concenn·.11ion oftlte Tvxi~~.LOt PCBs by 1sotope dtlntinn. The·.~ 
collcenrrations ru·e computed ba,ed on the init ial .:alibralion tlala. 

I ~.4.1> For ~ach ~··mpouud . compare rhe Ct>uceurr~liou with the c~ilhration veJ iftcali,•n 
liJUit iu Table 6. If all .:owpotmds meet the acteptanc<' crit"m>. calihn>uun !Ja ' 
beeu V<'nfied aud a.u:tly''" of sta udards <Hid S<>mple e~.tracts 111ny proceed If. 
bow,· v~r. auy ,·owponud fails its r~spective limit. lhe weasureUit>llt sy~reutr> uot 
pertorw.in<:> properly. Iuthi> eveut, prep.1re a lre•h c~tlihn>tiou ,r:mrlJrd 01 ct•nc·-:t 
I he problem <•ud repc':lt lbe reoolutiou ~ud \ ' ER rests. or rec·ali bmtc. Tf 
ret•alibrati()u is neces""Y· recalibration for tile 209 cou~eners must aht• b" 
ver fon.ued. 

12..1 7 Reteuliou Tiwes 

J 2.4. 7.1 .c\bsolute. Tl.le absolute releutiou tiiJ.H?S of rhe Lt1b<'led 
Toxics.'LOC ·window defining standard c,)ngeners in tb~ VER lll\t~t be 
within :d 5 secouds of the respective retemiou tiwes iu the initial 
ca libration. 

12.4.7.2 R~lative. Tile reiMive retentiou times of the ua tive PCB' and labeled 
compotu1ds in tl.le VER rnnsl be within their respecriv" RRT hmirs iu 
Table 2. 

12..1.7.3 lfthe absolute or relative .-.,teut iou tim<' of~ny componnn is not within 
the lilllits specified. the 0<: is not perfonlliug prop~rly. In this ~wn1. 
~<ljusr lbe GC aod repeat the VER or recalibrate. or replace the GC 
cohun.n aod either verify ca librM iou or rec alibr~ le . 
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12.</.R GC Resolution an<ll\{iuimnlU Aualvs is Time 

12.4.S.l As a final slep in the calibration veJiticarioll . iu.ie~ l tbe di lured co•ubmed 
209 coug~ner solntion. 

12.4.S . .2 The r~solntiou and minimum nu~lysi s time ~pec i lt" 'rion; m Sect~t)Jl 
7.2.'2. nnL•t be wet for lh< SPB·Octyl colmnu. If IIJe, ,· ;pocilicalion~ ar~ 
uot mel. tile (j(' analy~•s ~,mditionR rm•stlk' adjn~tod until the 
sp.?ci flcntiow. ate met. ur the coltwlJ) tnusl be 1 ~pl~c"d and tl>e 
calibration n-ritkation tesl repeated. or tlh' _.v, reJJllllUSt be recabl.JJ~Ied 

I 2.<1.83 After the resolutiou and miuilllJllll aua ly;i;; time l'pcci lic~lion' aJ,• md. 
update th,• retention Jiute. relative retenr.i,)n rimes. tlllcl r.:.spouse ractut' 
for all congeu~?r• except fix tl1e re;pouse fac h:lrs fnr the totnpolu td~ tl1:.t 
are ntnlti ·pvinl calibrated. For these compound•. 1h~ Ulnlri ·p.:'IUI 
calibmrion dala rnusr be used. 

12.~ Analy.sis 

12.5. 1 F;stahl.ish tbe operll ting coudrtiou~ I hat resulted in acceptable calibration. 

12.5. 2 Add 2JJL of the labeled in.i.-ction i.uteru~l n1 :iOOOug./utl.. (Ta hle J) to I he I 00)1 I. 
(or 20,tL) sample t>~u:acl iwmediately prior 10 injecrion to JnluJuJi Z~ lire 
pn"ibiliry of lc1~~ by evaporalion. adsorptiou. or reaction. 

12.53 il1iect· I !•L of rhe couccutrated extrnct courainu~l! r.he Labdcd it\icction interna l 
standards using splitles~ injection. The volume i.ujected must be ideut ical to the 
volu1ae u'ed for calibration. 

12.5.3.1 Sla t11he GC cOl\WliJ initial isothermal hold upon inj~cli••ll. Start hiS 
clara collechon ~Iter the so lveut peak elnres. 

12.5 .3.2 Mouitor the exact u.v'z 's 111 eadJ LOC' tb.rong.hont the 1.0( · ret~ Ill ion time 
window. Where wan:anted, mouitor wft ', "'sociakd wirlJ cou~,·ners al 
higher levels of cllloduatioo lo 3SStu·e I hat fra!)UI~Jlt~ an.• not i n~crf..-ring 

with the nth'' for congeuers at l.ow~r levels of c!Jiorimtion. A.lsv wh~re 
warmuted. monitor wlz', associated with intederenls expectecliQ be 
present. 

12.5.3.3 Stop data collecliou after 13C: ,l · DeCB bas eluted. Re!IU'ltlhe cohtlllllto 
I he initial telllperatme for aualysis of the uext extract or ,r;ulliard. 

12.6 Jd~nrific:Jtio u Crit~ ria - A PCB or labeled cowporwl is id~utiliod in a <l:1orl~'rd. bh111k. 
or sample when aU of the criteria in this Sectiou are 01el. 

Pap.e 3 I of 84 

http:cowpotu.ld


SOP COde: Hl'v1Sd66SA 
Revision: 4 
Versit•u Date· 01ii I .li t() 

J2.!i.l The ~ig.n8ls for the 1Wo exa<.:trniz'~ in Tallie 7 !llttst lle ptebeut <Hid musl maxi111iz.c 
witl.tintlte s·amc rw0 ~c~o~. 

12.6.2 The sigttal-ro-Hoise .iMiC (SIN) !<.>1 die GC' p~ak al each c~acrln/7 lllLJ.'I' I>e :e2j 
lor ead1 {>CB cletccrcd in ~ -'~tnple r,\tr~ct, ;;tiel ?: 1 Q lor all PCB> in 1he calibrattcH: 
itud veri 11cufiou slmHiards. 

12.6.3 Tbe rmio oftltc inlcgratcdareMofthe m:Q eXA~l w,·, ·s·>J)e<..'iried in T<tf.d~ 711!11'>1 
l>e w!t!uutbeliwit iii T~ble lC · 

1~ .6.4 T).Je relali"e reremion till•~ of the pe.~k tor~ PCB mnst be withiu tl4' RltT QC 
lJlltil~ '>J)eciiie.d w Tab·]~ 2 or within 5i'tnil>tr linut.~ dcvclotle.d l'm111 calibralion 
cl;tta, 

I 2.6.5 8ec~\llse of cougeuer overlap attd the t1olcntial fDf interfenng ·sJtl>~tanccs. it is 
pc>ss>hl~ fbal all of the identificatioLJ critemr J..i'my not be ulel. '11 is also p(>.>Siblt> 
Ill<!( loss of ene or uwre chloritl~$ f,·oon ~ lng.h·Jy -c](lori.oarecl CQ118E'!ler way it!Ont~ 
Of produce o fillse coucentmtiou for a less-chlori>rated con:1.t>ner tHat t>lntt~ al tilt> 
·Sallle n?te1t1ion time. If ideJJtitle~tlOLJ is uwuiguous. ~11 experieuct>d speclroutt.>l ri>l 
tlJ\1$t d~leruliue th~ presence or ab.scnc<' of'rh<' COllfi<:llcr. 

l2 .(J.6 f f tll!.< crittna srore<l nhove ~t'l;' u¢~t met, the PCB hAs uot he«JI identift~d aud tbr 
res11l1 fc>r thai congener may no! b\! rcportc·rl •11' nscd for permmmg_ or rr.~nln!QJY 
~Oillplilinee flllll)OSes. If imerfereuces vrecl\tde icleurili<'aliou. a 11~\\i aliql\01 uf 
s~mple Jl\II·St be e-xtratrerl, further cleauerlup. ond ~nnly7ed. 

l.l. Ql'.o\Lff\' ASSti.Ui\;CEtQL~LITY C'OI\TRQL RE:QtTJ.REMENTS 

13.1 T!1e mmimnn1 reqnll'emetm> iol' quallty :t$'SIIl1111Ce cou~J!\l of ~11 i!.lirial deJ.l>onstrMtOil of 
!aboral OJ)' capability, aualysis of sampl<.'s spiked with labe'led compound.~ lo evalltale a.ud 
tloc\•me;JI data quality. aud aualy$is ofstaud~rd~ and blallk~ ~s le$ts of coniu\uerl 
p~lfo>'!llAIIC~ Perfonn~nce is G011lpRred ro est~hlisherl pel'formancl' critl'ria to cletcrnune 
Jf lhe result~ of anary~;cs ille<.'t the pcrf,w,n~nce charactcrisrics of !h<' procednn:. 

Tf rhe prpeednre tS to he appl ied 10 sample matril( olher th~n water rhc lll\,~t appropri·att> 
11ltemate referen<'e watJi~ is ~llb:;titlJied for tb~ n:af!eut water ma(rix w ~~~ perfonll~JICC 
t~>;t$. 

13. 1. I EAch analyst lllttsr tll~k~ <III ;,tltJ9l deilloMifAIJon of I be ·a hi lity 10 gen<.'rate 
accrpta.blc precision ~nd reeovrry witl1 thi~ procerlure. This f)elllon~trariou 1s. 

g.i xen iu. Sectiou .1 3. 2. 

I .l . I 2 {n rec,,gnilioll of arlvancrs tl!nt arr occmrit1p. in nnalyik~l tedwohrgy. RJt<l ro 
ov~rcowe waiJi.> iuterfel'lmces, tile laboratory is penni ned cetin in option;, to 
improve sepM<ttlOM or lowe,· tlte eosrs ofrn<'a;ureineilt;. lh~,e options iLJehtde 
altl-m•le extraction. coucenlraliou. aLJ<l deau ftp p10rednre~. ~ud changes in 
coltulllls aucl cletec.tor~ If aa Allalytical teelntiqnc other than Ute leclmi{j\le:; 
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ll. l 5 

!>DI' f ~>de· HMS· J Iii\ X.'\ 
Re•/i~Jo.n.: I 
V!?L>l\'U ]);t l~ : PS· l l it 

;~ecified m EPA :Vte.tho<l 16(;8,\ i.~ used. tb;tt.t<··ciu>iqttc .uusf lt~w u >!J<"'Ift~ll" 
CCJII~I ro O>'gl'f.'<llerthatllhe ~pccifcc iry ofTbe tedlJJiqne~ in EPA c\4cthod 16/i;:<. \ 
for t.Le aual~·te> ofinlelE~I. 

) ·' · I :~ . I Ptw r !1'· H Htf.ldilic;Jiiou heing lll~de ro this 1-JI'O>:erlmt . ·:w tdy,;,\> tl\11>1 

repeAT the prucechu~ i11 Secli,•n ! 3.2. lf the derectivnlitnit-., ,, f rhe 
'JlL<>cedtu·..- wil i b~ affect~rl by the ci.l~uge . the ann lysl i:, required to 
dcmousrr:~te that tbe·DLsaN low<'£ thnr.t om~tlurd fit.? •eglllii!orv 
CoU!plfancc hw~l ot lllN-tllird tit .. EMDL~ m EPA Metho d l (•t.>~A. 

w hicht::\fer are ~real~r. Jfcalib.-iltioll will be <tft~cMl ~') the .: bHuvc. tlt<f 
DlSltnUJe.ul muse b<.> nC'a llbmted per Sec.non J 2. Onl'e 11 1> d.:mouslral~d 
th~t tb,e t)lOth tic~tiou prad.Ltc·es resuh. "'lniv~l~nl ''~' --npcrior lo f'esulf> 
!)roclilcc<l by I his procerlnre ~s wri(ten. rh~t uJodiltc :.uou ma,· l•~ u;,,.J 
ronhnely there~n~r. se> lou~ as the other l'~qutreonenl> ill Ib is prncedtll e 
"rc nlet, ~nd 11us SOP~~ npd:rted To relleet 1lwt c l.o<U L!/.<:. 

1.1 . 1.1.'2 The ~nAI)'~I i$ required to umiutaiure~ords ofmodi lic~tious .nV!rlc h' This 
proccdm ~. This include~. ~~· ·~· miuillJuul .. res1d1> tiuJU <Ill qu11hty c••n!l•' l 
lesls colllpmin@. the two proc~onres. cl~l~ tloAI will A ll1>w .~ II independ<'nl 
\'€'1'oewer 10 VAlida It' ~acb detennin~l!on by lt;ociug the instrumeu1· <'lltpnT 
to rite finnl rt;!'snlr, ~ ud <lo~nLll~llt~tiou Ill 1D!S proc.t'dttre in •ril<> f0nu ,,r n 
modilic~tion d~t~tlcd in Sccliun ::!1 . 

Austv'~• 1' 1 ut.,tbt•d lll:mh are tequm;,d to .demorL'tl"t'' !'t.::c'(lnm from 
courau'liJ>:ttioJ•. The procedtlles a.ud nit~mt l0r '11nnly'<i~ ,.>f~ ru~ lhc•d l.J iatLk :U<' 

describer! in s.•cri"n· . I 11lld 13.6 

The ~uaJ\',tnm~l spike ~II s;tmpJe, wtth labeied cotnpumllb 1<'> Hloui t<'IJ>Iol~e,hu ~I 
pe1ionu~o~e. Ib.is. le,t i~ d~,~ribo;oJ Ill S~crion 13.3. 'Nho:u n:!-<tt U. 11 fllwo« ,pik.-, 
iudk~te atypical ps:oced\or~l perfonn~nce for ;amp(.,, , tlt~ ">~JI>j.lh~' ,[r~ ,lj lllterl tl1 
bring. pr(>ce'rlunt l perf<" w~nce witlul\ ~ tcep!<•ble li.mil ~- Plo•·ediiJE'' f<>t d •hft i 011 ns ~ 
g·iven in. S~clion 1·~ . 1 .4 . 1. 

The <1u3lvst W\lSl. ou ~~~ Olli!Otu~ ll~sis. deutOu~tnlt~ Llli'<>OQ.h ¢~li ht~1tto> t 
+ ~ ... :-

vrrifie,.tion ~nell he ~naly,is of rite nnf!oing prec>slon ~ud recovery ·slanc<liml 
{OPR: ur L~borillvry ( 0 urro! S;unple . LCS} 1\lld l!lnuks tl.tnl tl.ooe anal ytiCal •Y~Iem 
i~ i u coot(()[. Thes~ pr<~cedur£'s ;~re gi,•eo. oil SeaT"'" I \. ; ·. 

U .l Initi:tl Precision nnd Retont·y (IPR)- To .:~tablish the ahi1 it:y IL1 !,!l'H('mii: accepbble 
prect;,iou aud reco,·ery . th<> ~ualysts tull~t J)erforUl rhe folJ iilw>ug. (>Joet'~ti<lliS. 

13.1.1 for low solirl~ (aqncon~) s~utplt><. e~:tr~\:1. cout·euiJ I\k , nud aoaly7c· ii.:> ll~ IL 
il lit:,LJOis of teil~eut w~ter spiked will\ J .Owl. e~cb t1f I he .Ni.~n'i>; "'lattrbrd Wikmg 
S<?lntion. I he Labeled standao-cl ~pibllf! solution .. ~net rht' L<lllek•d clean up ~lru.Ld<Onl 
•piking~nlution. ~ceordi.ng to tik' procedures set eJot tor field o~lll j)lc•a. f• H <r fl 

lt!lem;•tiw s;uuple 111~11 i><. fom <tli<)HOTs of (ue alt<-rll~tive f'cfeo-c,tc.e In~ I! •x ~T" 
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trsed. A ll sample processiug ~reps that are to be used for procc;;;i ng: srunp}.;-,_ 
includiJJ£! preparMiou, ex u·action. and cle~Jl up. ruust be included in tlus rest. 

13.2.2 Usiui!- resuhs o f t!Je set of four ~ualyses. compute the ~verage perc~nt recovery 
(X) of t!J~ exu:ac ts aud lhe relat iw standard rlevi~riou (RSD) of tile c.ouceurration 
lor eacll cow[.)ouod, by isoto[.)e dilut ion lor}'( 'Jjs wi th a l~beled au~log. ~ud by 
iutemal staurlard for PCBs wirhout ;~labded ana log. and for the labeled 
compounds. 

13.2 .. > for eac!J PCB aud labeled compound. conl[.)are RSD aud X with rile 
con:es[.)oocling.limits for iuitial precision and recovcty in Table G. IfRS D aod X 
thr a ll compotulds n1eet tiJe acceptaoce c·ljt~ria. system perfonnauce is acceptable 
and aua lysis of blanks and samples may begin. If. !Jowever. au)' ind ividual RSD 
exceeds Hte prec isioulimit or ~uy individtml X fails outside the raog.e for 
recovery. system perfonua.nce is uuacceptable tor thar cmupouud. Conect· tht> 
problemaucl repeat t!Je test. 

IJ.J T<> assess tlle procedural ped(Hmancc on tlte sample ru~urix. tile la bN~toty wusr spike ~II 
samples witll tile Labe led s taudard spiking. ~olution ~nd all sample exu·ac ts wit it t!Je 
L~beled cleau up standard spiking. ~olutiou. 

L\.3.1 Au~lyze eac!J sa.wple accordin!!-lo lhe proc~dure$ ; et fon!J by tllis SOP. 

13.3.2 Com[.)ttte the perc~nt recovety ofth~ labckd congeners and the labeled c leanup 
congeners nsi.og tbe interua l staudaJd wet!Jod. 

t3 .3.3 The recovery of eacillabeled componnclmusr be within the liou ts in Tab le 6. If 
tile recovety <'f 3ny co111ponud fJ lls out ;ide of lhes~ liJJ1i ts. pt oceclura I 
petforwanc~ is nu~cceptah(e for th~t cotnponud i.o tiiJt ~awple. Acldition;1l clean 
up procedures lllust then be emplo)'etl to attelllpt to bring. the recovery witlun the 
uorwal rauge. If the recovety cJwlot be brong.llt wttllio tiJe oorwal ra11g_c ~ftcr all 
clean up procedw·es !Jave been employed. water sa lllples are diluted and sJ.ll<tlleJ 
alllotults of.soi ls. slud~es. sedillleuts. a.ud otlter UJatrices are ~ llalyz.ccl. 

13.-l It ts sngges ted but not reqtured that recovety of labeled compound.; fi·out sa!ltples be 
assessed a ud records rua.i.uta in eel . 

13.4.1 After tile ana lysis of30 ~a.wples of a given watrix type (water. so il. slud_g;e. pulp. 
etc.) for wllich the labeled co111ponnds pass t!Je tests in Section I J .3 , cowput"' rbe 
average perc<'nl recove1y (R) auclthe 5trutdard deviation of the [.)e rcent recovety 
(SR.) for tbe labeled compounds ooly. Express tiJe assessmem as a perc<'nl 
rec<>very iuterval frow R - 2SR toR+ 2SR for each marrix. 

13.4.2 Lipdate tbe accmacy asses~ment for each labeled COlllpOtlOd 111 each matrix on a 
regnlar basi> (~.g. aft~r each live to ten new ll!easnrellleots). 

13.5 Sample Preparation Batching Requirements 
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1.;.~.1 Number- The Ulllllber oftldd $<1illples in H prep"twion baldt wtllnot cxc,·ed 
(\Willy (:~0). 

13.5.2 Matrix- The tUatrix to be used tor tl.te- qualitycoutwl srunpl<·:. must b<" ~onst<lmt 
with the umrix oft he ftelrl ~au1ples (L~. reag.,tH water for aqueons watnc .,., _ 
qt~~rt.z. s~ud or sodium snlfHte for ~olid matrices. or blank ti~.<uc for tis~ttc 
tnatrice~). 

I .35.3 Rea11.en1 Lots - A single lot of each rengent user! iu the ltnal.ysos w ill be H>cd tc• 

process !he batch of samples. 

I J.:\.4 Batch Time Fr~we- Tlte wH~iUlllllllwte belweenthe 'tan ,,J';.>ruce»m~ d'1be 
ftrsr ~nrllasl samples iu the batch lllHSl be tweo.ty-ft1llf ("2 II h.-.urs. 

l,;.:'.:' Batch Q(' Sawple, - E~~lt preparattonbatcll wu~t .:uulain. Ill a wwiumm. ·' 
Melhod Blank (Seeliott l3.6) to wouitor l.aboralory iunwlnccrl cotnamin<tll• •ll. nn 
LCS (Se-ctiull 13. 7) to n;~ess aualy$i.< performanc,• (i.l'. bin··. ,:r a,·,·tu·a,·y /.and :u; 
addiriorwl snwple to a>>e~s balch ptectsiou. Tllis ~cklitioual >:tUJple cnn l.w in lhe 
fom1 l'f a I)LC'S (S~ctiou I 3. 7). nui\·ISd)MS pair r ~ection 1.;.81. 0r a Dl P 
(Sectiuu 13.9). Batch QC ~amples rlouot couHIIol\;tnb !he- uuxiuruut rlluuller ,·;' 
s~wple nlluwed in:~ batch (Section 135.1}. 

l3.6 i\1etho<l Bb.ok~ - A reference w~tri:-: :'l·lerltod l31ank is am,lyz~cl 'Nirh e~clr -~mplc f,;tidJ 
to dt"monsn·ate ll·eedom from c:o ntamination. The manix l'vr lue-IVIB tilth I b~ ·>•urilm '" 
tile SMuple matrix for the b(ttcll. 

l 3.Q.l Sp<ke <:a~b of the Labeled ~tandarrl <piking ~uluriou and illc bbelt"d de:llllt[l 
sl~nrlBrd spiking solnllons into the MB. a,·~ordm)! l\1 tile pro~•·dttf~' ~<"flt)rtb in 
lws SOP. Prepnte. e:<trncc. cleanup. aud concculrat.! rhe i\.:1:3. Analyze rbe blank 
inuucdiatdy af\cr rutaly~~' of the OPR (LC'S) tc dt"Ulou~l<~lt" Ji·eedom trotn 
cout<Hlliuatiou a!ld freedow from canyover. 

13.6.2 U mty PCB is found in !he bl<mk at greatet tllaLtlhe lllllllwllllllevel (MRLJ t)rone­
tllild the reglllal<ny colltpliauce lit.nit. wb..icbever i'o greater. or ifnny po le-ntially 
iurerfcring cornponurl is f,mnd in the blank at th~ !vlRL for c.ado PC'B ~tvcn iu 
Table- 2 (assmning a re~pon><' tactQr o f I re!atiw r" Hte quanti1ation refcreu.:.e itt 
Table 2 a o tlt<t t !eve l of chioJirumou J()r ~ potentially iult"rf~ring ('Olltpl1llltd, i.~. a 
compound uor listed iu this procedure'). lite blnuk lUIJ~t be ev;Jlr.Jal~d to delennute­
tlle exleul of the contamiu~tiou. All ~ittnple~ must be associated with nn 
tmcoutaminated MB or the data luttS! be flagged vu tlte analytical report 

13.7 L:lbornlot·y Contr·ol S:11npk> - A reference ouitlrix LCS is aualyz.0d (along wit·h " 
OLCS) with each sample l>~ldt It> dewon~lr~le tile batclt'~ accuracy t,:md preci~i,)llJ, rue 
matrix for the LCS!DLCS wtJST be similar to the samt>le matrix for lit~ bar~ it. Tit~ 
LCS DLCS cowbiuationt~ 1\111 in lien of an MS/DMS. tllllt"~$ ~~e~:ifi<::illy reque<ted by 
the clieut. 

Page :\.' of 84 



SOP L"od~: II.MS- l o6SA 
Rev i~iou: I 
Ver. ion Date: os, 1.' I 0 

l .' .' I Spike e~cL of the Labekd 'l:mdmd 5pikiup. Sl' lu liou. Macnx s1nndnrd spiking. 
solution. auct L1bd~d el~au up spiking. solutions in to the L\S 'DL\S. ~ccordiup. 

lO tLe pro~e,hu:e, set fonb in this SOP. Pre~'ure. extract. dean up. and conceulral~ 
tiJe LCSiD!.CS. Amlyzt> the LCS/DLCS illunediate ly a fter ana ly,i5 of I he 
ca libra tion vcriti~ation ~nd Dilnled com hi ned 209 cougen~r M)lntion. 

13.7.2 Forth~ Tox.i"!LOC CB~ and Jahel~d compOLU.td~. compare tlte tc~o,·crv l(l the 
LCS liu ul!'. p.iveu iu Tal! I" 6. If aU compounds m<>et the accept~ Ill ''' , ·rite tl·'· 
•ystem perf,ll'l.nan~e is a~ct'ptable and ana!ysi~ of blank' and "' OliJ le~ 1.n:P: 
proc~ed. If. Lowev''' · :my individual concentration fa lb · •Ut~ide of lit,· r~n~,· 
given. the el\trach\Jnlconceulrntiou proce•>c> ,u·e uot beinp. perl:, tmed P•Op.:rl,· to1 
that C()ll1p01 md . In this ev~u t. con~cr tile prob lew. re- prcp~ re. e~rrnct. ~ ud cleH: 
up the ~au1ple batcll a.ud repeal the LCS. 

13.7.3 To verify perfo rmance for all209 cougeuers. tile L<.'::. DLCS umst conr~m all209 
coug.eU•W> over a period of 2 year>. Compare the n•;;ulrs of rllt· : ~ :-l~t iv~ 
Tox ic:;. LO('~ ;LJWillst the reqni.reweuts iu Table 6 . 

13.8 M ntrix .Spil;c Samples- A c.lient may request au lviS/DMS l>t> perfonned on a field 
.~ample. If req uested. the MSIDMS will demonstrate tile batch '> accm·acy nnd preCISIOn. 
A DLCS 1S no t required if nn MSiDtviS is perfonned. 

I :I.S.I Spike each of the l.nbekd standMd spikiu.1! solution. Malri.,'( >tanda rd 'Pikn1g. 
solution. ancl Lal!d~d cleao up spiking soln tious into the MStDMS. a c~ordin." lo 
the pmct>dures set fo1th in this SOP. Prepare. ex tract (b.:i ug 'lit'~ ro prop~• [\· 
bomogeuize lite ti~ld saUlple >ttcll that three identica l aliquot< can be tnh-n). dean 
np. nod ~ouceutwte th~ MSfDM S. If insufficient sawple size is rect'iwd. C<'nfa~l 
the client tor dir8ctiou~ on l•ow ro proct>ed. 

13.8.2 To venfy perfonu~nc"' for aU 209 cougeners. tilt> l\ !S/D!\,lS must contain fill 20<1 
cong.encr< on~r a period o f 2 years. Compare tbe results o f rhe ~ 7 Native 
Toxic$ LOCs a!l-<tins t llle requ irewents ill Table 6 . 

13.9 Ficl rl s~mplc Duplic:it~s (DtlP) - A c lieut may request~ D UP b~ pertonurd on a fiel(l 
sawple. If reqHesred. r.lle D( ·p will dem,)n~rr~te I he barciJ 's prec is io n. A DLCS is not 
required i f a D\.;p i' performed. 

I 3.9. I Homog<'u ize 11Je snwpl~ and separate tw() ident ica l ~l iquor'> i~u· !H1aly,,,;_ 
Often. for aqueous samples requiti ng DUP analy,es. the dtcut '"ill ' eud 
a sullicieut sawple awonur to use JL for eacll ahquol. Add l.011L.l of the 
Labeled <landard soh•tion at 2 ·4ug 'ruL (Table 3). No matrix slaud~rJ is 
adde cl to eitller al iquot. 

13. 9.~ E.\ lmc l allcl aualyze according to Secri,)n I J . Til is mea,urt>meut p rovid«> 
tLc balch·, precision (IJow closely rl;e resnll cowpare' Wtlb tbe field 
~ample. ) . The U .'S ~cis~~ an accuracy test. 
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13.9.3 Evahmt"' the test results acconling to th<' acceptant'"' criteria (~_~0% 
RPD). SaUJpl~ cout·enlration.< below ftvc times th~ Method Reporun~ 
limit (."xMRJ,) m~y not be srgnilicant ~nough to pr~se11t rdi<~blt> I~PD 
daca. 

13.10 Perlonnancc Fv~luation Sm11ules -lndude<l aJlloug the ~amples in all batches may be 
samples (bliud or double blind) containing. kuowu alllO\IlltS of uul<1l>ded 2.3. 7.8-
~nbstimr~d PC'DD~:PC'DFs ur otb"'r l'CDl)!PCDr con~rnrr~. 

C.'\S1Hou>ton participates iu performance ev~luatioo studies througb R.T. Corp (RTC'). 
Solid. aqueous. aud lissn"' ~tudies ar"' p"'rfonnrd s"'mimmually. All sntdie> arc perfonned 
followi11g the !!Uidclines of tltc SOP f"r Pm(t(;,•llct· Te.l/ing Sol/lple .·loalnis . . ·JD:l1-PTS. 

1-1. DATA REDCCTIO:\ AJ'if) RF.PORTTNG 

!.j.J Calculation~- A combination ofOpusQnau and CAS LIMS is u~ed to calct•l<lle 
<'onc~ntratiom based on rb~ int~rprrtariou of the nnv d~ta al\d th~ pr~p<'rat>Ofl 
inlonuati ou. 

l<l.l. I Isotope Dilutron Ouautiration 

14.1JJ 

[.j Ll 2 

Bv addiuQ A known :tJJlOtull of the l .. abclrd ToxicsiJ,OC"iwilldow-. ~ . ·-

delilli.tl§! cowponutls tot-very sa1upl~ pnor lo ~xu·<1ctiou . .:orwc·tion to1 
recovery of the PCB cno be made because the ••alive comp,,nud nucl it5 
labdecl aunlo.e. exlubit similar t-ffe<:ts upon extra.:tiou. conc~urrillioll. aud 
i!a& cl.u:owal<~~.raphy. Rt'l<~live re:;pou$e factors {RRf$) <1re used i11 
cunjwtcbon with the CRiibratiotl data itt Section l ~.2 tC\ dctrnuiue 
COliCC111rarions in the ftua\ extract. SO fon!l lS (abdetJ CUlliJ>OIUl<l spi!Jn@ 
levels are C011$I<lll1. 

C'owpul~ lh<' couceuu-atious in 1be extr<1Ct of tlte N>~rivr Toxics!LOC 
PC'Bs usiug the R.Rfs from the calibration data (Sectl''" J 2 .:!} aud 
following. equ~tiou: 

Where: 
C~ ~The couceut.nttion of the PCB iu the extmct. 
A 1

., ~nd A·',~ The areas of the primmy <1n<l ~ecoud<11Y •u/1'\ for the 
PCB . 

• / 1 ~nd A~,= The are~s ,,f the priwary nml se.:oud~ry tltfz's to•· the 
labeled compmutrl. 

C': =The rouceutnllion oftbe labeled compound (Table 3). 
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RF,, ~ Calcnl~teci mean reJ~rive response factor for t~e nnr i·,._. 

cotupouud rel~tive to th(' appropriate labeled compound. 

1•1. f .2 hllem~ J St~ndard On~ntitation aud Lauded Compotwcl Recove!V' 

14.1.:!.1 Compute t ~e concentr~t ions in the e~lract of l.b~ native cowpotmth ,,tiler 
than tbose iu tbe Native ToxicSILOC st~ndftnl nsiu~ the upciated 
respon>e l'itctors detem1inc•d from the• calibratioo V<'l ificA tiou dRt'> 
(Section 1:2.·1) aud of the labeled i11ternal ~taudards. of tile labeled eie<~u 
up ~taud~rds. ;md of the laheled i.njectiou imemal standaHis d('tenuiu"'d 
frow the i.uitial calibratiou d~ta (Section 11.3) using. the follow infl. 
equahou: 

Where: 
(',,, Tile coucentrntiou of the labeled COtJl}lOtLUd 111 tbe C:-(t'f"Ct . 
. i, and d ·,= The areas of the print~ry and wcond~''Y uJfz's lor tl.tc• 

PCB . 
.-J;'·' and A -'., ~ Tite areas of tile pnwary aud '0c• >ll<l<lry LU :\ l~•r the 

iutemal standard. 
C,. - 'TI:te concentration of the i.tltenwl staodilld (Tab!~ J l 

RF,., ~ C1!culated tueml relative re~ponse fact·or for the uarive 

compotuld reiMive to t!te appropri~te ioternal >ta udard. 

14.1.2.~ Usm)! the conceutmtion in the extract detcnnined above. coutpute tit~ 
p.:rc('ut rt'covery oft be b beled Toxic~/LOCwi.udow-deGniug PCB~ 

aud the L~bded cl~an up staud~rd PCBs using the followi.tlg. eqn~ t iou . 

14.1.3 The coucentratioo of A uative PCB i.u tbe s~tnplc is computed n~in~ rbe 
eoocentmtion of th~ tnmpouud iu 1he cxtl'act aud the ll·eig.bt)w luw<? of the 
sao.tple. ~~ followo; : 

(c ,. v ) 
CouceutrrHioll- · '"'. .., 

Where: 

\ 1/\' 

C.,- The concentration of the compouud iu the extr~ct. 
V., = The extract finn! voiLtme. iu wL. 
n•v, = The sample dry weig.l.!t (m kg) or vohuuc (irt L) 
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NOTE: The concentrat iou of tue l'Owpouud iu the snmple shall b~ cxpres<;ed n; 
ug:kg lor sol id samples ~nd pg/1. for aqueons saUlples. 

14.1.4 If the SICP are~ al eilher qnautitatiou w/dor any congener exceeds the 
cal ibralion rauge of the system. di lute The sample extract by I he ractor neces>nry 
to llring I he concentr~tiou wilhin I he calibraliou rauge. ~djust t11e t·onc~nh·ation of 
tbe l .abeled wjection ;tandard lo lOOpW]Il. iu the extt·act, ancl analy7e au aliquot 
or tl1is diluted extract. If the PCRs cannot be measured re\i:sbly by isolop<:> 
diluliou. analyze a s•naller porliou of the aqueous or solid sample. All contpoHuds 
exceediug. the upper cal ibration limit are flag:ged witiJ au [ (hsg. :\ltemative 
options are to rednce lue satuple si7.e or split a po11ior1 of th<? extract prior to cleau 
np. 

14 .1.4.1 To prepare a diiHiion. me the origiual aualysis data ro quanrify tlte 
lalleled s~audard recoverie>. Tls~se original label~d strutdard reco\'eri~s 
will be applied to The dilntiou, so tltat the ott!)' variable w rue dilution i~ 
the ncm~l concentrations of PCFls. Dilute the origmal cxn·act (note that 
no :'dditional clean up tti ueces~ary) witll the dilution r~,·lor tunes tile 
usnal quau rity o f inlemal standards. ReauaiY7.e the dilmed satupk· usiug 
tlte labeled standard I'G<·overies calculated from tlt~ initial mmlys•s to 
con·ect the dil uted resnlb for losses dming tlte ori~iu~l extraction and 
cleau up. C'alcnlare the results as in Section )4 .1, uml tiplyi<\g tb<.> tina I 
PCB couceutrations by the dilution factor. 

14 .1.5 Tltt> lola] concemratiou for each homologous series of PC'Bs is calcula ted by 
sutwuiug HJ) tlte couc~ulration' of all positively identified cosnpouuch of eacb 
honsologous serie,. Alsn. if reques~d, total PCBs way be reporlcd by 'uullluug 
all con~eners ideulitietl al all kvcls of chlorinatiou. 

1-1.\.6 S~mple Specific Es timMed Detection Limit- Tbe sample specific e~timated 
detection limit (.EDL) is tltG <·ouceutratiou of a given aua lyte r~quired to produce a 
signal witb a peak height of at leasr2 .5 tiutes tbe backgrouuc1noise leve l. An EDL 
is calculnted for eacb PCB congener thai is not identified. Two llletltods or 
calcnlaliou cau be us~d. as follow~. depeudiug on the rype of response prodnc~d 
dtuiug I he nualysis of a pnrlicnl~r salllple. 

P.l.6.1 for ~ample~ giving a rc~ponie fc>r both qnantitatiou ions that are Je% 
tltau 2.5 tiutes the backgrouud noise leveL use tlle expression for EDL 
below. Tlle b~ckg.rouud level is detentl.iued by llleasll1ing. the raugc nf 
the uoise (peak to peak) lor the rwo quaut itatiou <OilS of a pnnicnlnr 
PCB compound witbiu an IJomologons serie'. in the window of tlte 
SICP trace cotTespoudiug to tbe elution of the l~be l ed standard ( if I he 
coug.euer possesses~ labeled standard) or iu tlte window of the SICP 
where tbe congener is expected to elute by comparison witlt the routi.tt~ 

calibration data (for !bose congeners that do uor !Jave a(' 13-labe led 
staudard). wultiplyiug I hat noise beig.bt by 2.S. aud rela ting tlte ptoduct 
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to an estiJilated couceutrnt iou that wou ld produce tllat peak heig.I.Jt. l ';e 
tile forumln: 

I:.'DL::. 2.5~H,xQ1, 
H.•RF . ,. 

where: 
tDL -. [$tull<11ed uetectiou limit for homologous PCB~. 

H,. = Stnn of the height of we noi>e level for ench qun t1tit~tiou iou lot 
the un.Ja bclcd PCB~. 

Q,, = QIIJutity. iu pg, of the labeled staud~.rd . 

H~.. · Stun oftltc height of r.lte sigual le vel for ench qnantitntion ion f,,r 
the labeled standard. 

Rf;, =Calcu lated !lleau re lative response ii> ctor fo r rl.Je compound. 

14.1.6.2 For cou!potutus charact~rized by the response of a signal lw vi n.t:! th~ 

same cetent ion ri.tue as a PCB. lln viug a SIN iu excess o£15. an<l doe~ 
uot llleet any of the other qualitative ideutitication cri teria. calculate llt~ 
"Estimated MaxiHHUU Possible Concentration" (EMPCI. wttll tbe 
exception rllat the variable A represeurs the sr uu of tJ1e area under the 
sruallcr pcllk and of the other peak area calculated ttsiug the the<>retical 
chloriue isotope ratio. 

A\ . - · :: 'r 
A2 

i. 

Where: 

(i, < i,) 

.-J 1 - Area of the first iou used for quantita hou. 
A: = A.rea of the second iou nsed for quaotit~rion. 

;, = CalculJted ion Jbnndarrce ratio for tl.Je cowpouud. 
i, - Theoretical ion abund~uce ratio for the co01ponnd. 

If i, -- ;, tlten liSt" rl: and adjust the value for .~ 1 Hi, ·' i. then use .·!1 and 
adj ust tbe value for A1. Use tbe second ~nd tll.ird e<Jttations for this 
•d_j l!Stt)l<?llt. 

14.1. 7 Tlle relati ve percent difference (RPD) of any dttp lit·ate sautplt> results are 
calculated as follows: 

Is· -'> I RP D = . , '! xl OO 
(s, +S~ )/ 2 
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Where: 
S1, S1 = Sample and duplicate satnple results. 

SOP Co<k HMS· I 668A 
Revtsion: 4 
V~r->tvn Date: OSiJ .>d 0 

l4.l.S The ".3.7 .8· TCDD loxicity equiv~l en ts (TEQ/TEF) of PCBs preseu1 in 1he s~tJtp le 
are c~lcn!Med , if requested by I he data nser. accordiug to t!Je wet !Jod 
re<.·onuuencled b)' the C!JlorinMed Dioxi.u$ Workgroup (CDWG) of the EPA aud 
the Ce!ller for Disease Couu·ol (CDC} Thi~ metbod assi!!llS a 2.3. 7.8· TCDD 
loxicity equivaleucy factor lTEF) to each of tile coplanar PCBs. The 2.3.7.8· 
TCDD eqttiva.leut of the PC'Bs pre$eut iu I he smuple is c;Ilcu lated by 5UUlJJli n~ 1he 
TEF times tlleir concenholion for eacll of the cotupowtd.<. or p:roups of 
contpottuds. The above procedure for calcnlating tbe 2.3. 7,8· TCO.D toxicity 
equivalents i~ not claimed by 11Je CDWG lobe based on a thorougllly established 
scieutific fom1dation. The procedtu·e. rsther. repre>ellls a "conseusus 
reconuneudatiou ou science policy." Sin<.·e 1ilc procedtm~ may be chaUf!ild in tl.tc 
furure. repo tt iug requireLJtents for PCB data would still include 1he reponiug oJf 

Ill<.> ~~ u~ l )1e coucentr~ tions of 11le PCB congener~. 

l -1 . Z Oat a review 

1<1 .2.1 11 is tbe analyst's responsibili ty to review ~nH ly1iciol da ta to ensure that ~II qnnloty 
tontrol requ irement~ l.tave been mel. 

14.2 -~ Refer to tile SOP lor HR.,\iS Da1t1 Rl'l'i!'l1' aud Repo,·fillg. HMS·D.~ ]:~.REI ·. fe>r 
gener~ l iuslntclioos for data review. 

H.3 Resuhs :tre reported based ou the SOP for Sig11{(irr1111 Fig111·es .. ..f.DM-SJGF!G. 

l~.~ Results lor a PCB iu n :,ample that IJ~s been diluted are r~po11ed <ll tbe least di lttte level ~~ 
w!Jich tlte area nt the quautitationnt/7. is within the calibration r:uHzc. Results for a PCB 
w a dilution above tbe reported level do uot ueed to be processed and revtewed. 

1-1.5 for a PCB liaviug a labeled au;tlO!t. report re>ults ~·trite least di lute level M which rhe 
arcH at the quantitatie>n u)/z. is within the calibration <auge aud rile labeled compo11ml 
recovety is wrthiu the nonua l rau11e for the utelltod. 

l -1 .6 Perform manna I integrations of peak areas wlten iuteLferences prec Jude COtlt!-J t•terized 
calculations. Tbe ana lrst must use their professional jud!IJ!leui to detemtiue where the 
signal baseline is located aLJd detertniuc the shape of tl.te peak to be integrated. Usiu!l- t l.t~ 
lools in OpnsQnau. tile peflk wttst h~ wauually iutegrated to represeut a straight baseline 
equ ivalent to tbe noise. roll ow the SOP for Mmmol/111egrmiou of Cllrol//{lfogrophir 
Penis . . .W;'i'l-INT. 

IS. !\IETHOD PERFORJ\.1AKCE 

l ~.1 Met!Jod performauce information cau be found iu :Vlethod 1668A. Section 21.0. 
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15.2 Method perform~ nee is wou.i rored n>ing ~ snwple specilic ED I. calculation. <h ,!lOWU 

above. Method reporting; limits (MR.Ls) are as defwed w tile reference method 
(Esr i.wated MinilHttUJ Levels. or EMLs. THbl.: 2). 1\·1RI.s l1av.- uo cotiel~ tiou ro rhe EDL. 

1:u Limits of Detection (LOD) aud Li.wirs ofQuantitat ion (J.OQ) nre i!enera red and verifi~d 
at·~ording to the requireweurs i.u the Depanweur of Defeuse Quality Systems lV!ann~ I 
{Refereuce 19.2). 

Hi. POLLt:TI0?-1 PRF~YE~TION AND WASTE ;\1ANAGEME!"T 

It is the laborarorv's practice TO ruill.imize the atuonnr of solveuts. acids <\nd re~geut used t(> 
petformthis method wherever feasible. Standards ~re prepaxed w volumes cousisreu t wirb 
tu~rhodology ~ud only tile amouur ueeded for routine laboratory nse is kept ou sile. The tln·eat 
fmm solvcur and reag.euts used in tl1is method t"<llt be ll.linilll.i.<ed when recycled or dispo~ccl of 
pwperly. All disposable glassware sbonld he recycled as per ti.Je labora tory procedures. rlte 
laboratory Wtll cowply with all Federal. Stme aud lo~al regulations goveruiug waste 
nnmag~menl. patticul~rly the bazarclous waste ideutificatiou 111les and laud dispo,;ll restrictiom 
a> spo?~ified iu the CAS EH&S MmmHI. Also. see the SOP for Wnsl!' Disposal. SMO­
W~STDJSP. 

J 7. CORRECTIVE ACTIONS FOR Ot'T -OF-CONTROL DATA 

C'oHective act iou weasures applic~ble 10 specific ana lysis st~ps are discussed iu the appl icoble 
sect ion oftlus SOP. Al$0. refer to rhe SOP for Corrective Aoiou, ADM-C-1, for correct 
procedures for ideutifyiug and documenting. such data. Procedttres for applying dat:·t qua l i tl~t-s 
me clescrihecl iu the SOP for H!IJVS Dnta ReviP1r nud Reporting. See Table 10 for e~au1ple 

con·ective act ions and required docutuentation. 

17.1 Problews ~ssociated ~~rb low standaril recoverie> are usually attt:ibuted to one of the 
followmg.: 

17.1.1 Extrewely low recoveries of labeled ~tandarcls (for saotp)es where tbe d~<w up 
standard recoveries ru·e nonnal) indicate tlwt extraction is inefficient. The came 
may also be anrihured to ll.1~tri)( effect. 

17. 1.2 Low re~ovene, ofboti.J labeled $MUdMds and cleaJJ up swudards indi~ate that 
losses are taking place during the clean np process. Snch losses may be dne to 
1 ueffictent final u·mtsfer or ruay be taking place dttriJJg de~u up. Conr:unin:mts in 
rhe sample ~xtract mny irJteract wirb rite siuca gel a!ld alter the reteutiou time> of 
cong.eoers on the column. 

17. 1.3 If auy of rue standards are completely absent fromti.Je selected iou [Jroft le . the 
possibility should be ~onsidered that addition of tbat standard to the ~ampft> or 
exrracr has not rak.eu pl3ce. If this is the ca;e. the sawple must be re-exrracted . 
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17.1.4 I l' lhe chromarographic pe~k area for a srandard is approxilll~rely twice rue 
anrK'ipated area, the possibility siJould IJe cousider~d thallwo a)iCJUOIS of rllat 
sland~rd llave beeu added to I he sa.Ulple or ex h·acr. 

17.1 Low seusi livily (poor sig:ual-to-uoise ralio) uray be allribured 1o a mtnJber o f causes. 

17.'2 . 1 A leaking sepltunnt.ighl result iu losses of sautple dttrin~ w,iection. Anot.her 
~ousequen,·e of a leakin.~ sepruur (or any leak in the ivlel sy$lew oftbe gas 
chmmmogr8ph) i:; r"duced t1ow of c~nit·r gas. resulling in iucreased rerentioH 
twtes. 

17.2. 2 Accuumlal.ion of particles of septum or ferrule materi~l iu tue ivjecriou port can 
lead to ~dsorptive losses. Slulllar losses are ent·otuttcrcd when tlte it0ecr ion pC>rt 
or rhc injccriou port liner are courawinar~d by the residues of 'dirty ' samp le~. 

17.'2.3 A degraded coltUUJl can cause peak dislorlion. and may also lead ro adsowtive 
losses . .Excessive bleed of st~tiouary puase li-ow rue t·olwaut Ulay result iu h•glt 
uack!!ronud levels ~ ucl, couseqneutly. elevated noise levels (tutiS decreasing rue 
stgua l-to-uoise r~rio) . Tbe problem is con11lJouly restricted to lhe first few 
cenlimetcrs oftl1e column. and can be correcled by C\ltting off 10 to 20cm of 1he 
coluwu. 

17 .~.4 lligh uackgrotmd levels can also be aitnbltl<>d ro bleed li·om 1111 i.n«pproprwre 
sepntut. 

17.2.5 Re-tnuing of the lll<tS~ speca·ou1eter nt.ight improve tl1c s<>nsilivity. or rhe probl<>tll 
mn y be due to a colJiamiuared ion ~ource. It~ ,,ver a period ofriwe. coutinml 
increas<>s iu I he electron ulllll iplier voltitJ1.e are necdcJ ro obrnin adequMe 
sensitivity. then rue phoro 11\u ltiplier roay have ro be repl~cecl . 

17.3 C'o111amin«ti0u proble1ns. if lhey arise, should be iuvesri!laled syslematicnlly . 

17 .. 1.1 Co11tatui.ua1ed cuewicals shonld be clisc.•rded. If one or more addirioual contn iuers 
of I he same lot uuwber m·e preseur in the laboratOty. the additional qnnntily 0f 
c!Jeulital sbould be evaluated for contmuination prior to use. 

17.3.2 Conrawiuated glasswnre should be di~carded. 

17.3.3 .Each $tep of tiJe preparM.iou and aoal:ytical pr~xedure r u~tst be isolated to 
deterw.i.He the particular step. reagcm. cl!clnical. or piece of eqHipn tenl that may 
be conrribntiug tbe coulmJt ina tion. Once it l.t«s beeu iso lated. corrective action 
mcasmes wnsl be pnt in place to rewove tile ce>nt~ut.i..na riou and prevem rts 
reocc ru1·euce. 

17.4 Problems rhat require con·ecr ive ~clion are robe documeuted by tile aualysl. 
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!8. CO,';TI~GEl\CIES FOR H,4,1'\Dl,.ll\"G QU1'-0F-C0."1JIWl. OR tfl\'ACCEPTAULE 
DA'l'A 

$ee Secri Olt17. 

19. Rl::fERE:"CES 

1.9. I ~ 'VIerhod (:6.68 Re\'t~JOu A: Cbloriuat<.'d Hi phenyl Cnng~n~rs i•l Water. S oil . Sedwlen t. 
Bi<•;;olid:s> and 'fissut- hy HRGC' '1 !lUvJS.'' USEPA 821-R-00-0:?. December I 999. 

19.Z DoD Qua fir}' .~, :HeiiiS Man/fa!. fi.u~l Version 4. i 
19.3 20Il3 NELAC Quality Sy$l<'ll1S StMd~r<l 

20. TRAI~Il\'<:: PLA:'.' 

20.1 Rt!li:r to rhe80P for Do('nllli!IIIOiion of Jraini11g. ADM-TRANDOC Tile SOl' descnb~s 
tilt- haiuiu,? ontl\ue ·~•<d necess~ry ~l0L'\Ill1eur~til:>n (fi~tu·e' 6). 

20.2 R<:view tb~ SOP t\u<i J)\llll•shed llletllod. Aho rt>vie\v saf~ty fDrocedw·e~. any m~t.mtlltJJt 

t'el~ted lll<H·JHah. aud nil rei~terl SOP~. 

2!1.3. F.ollowiug: th~e l't>Views observe tfl~ :proee<'l1•re 1lS pcvtnrmcd by ~ ~~·cxv~ricnecd an<~ I)'''"' 
~ mir1imuw of tlll:ee times. 

20A Ouct' the analyst ancl n·aiu~r ara C01\1fm1AI'lle witl'lth~ wocedure, the ali~ lyst nlllst 

perfonu tbe SOP wilh sr~pervision for oil ~xt~ndt>rl pt>riorl o f timt>. DnrinF- tliis pt}r;,,,l. lht> 
'l\t;j lyst is <'Xp~cted r'' h·~•lsilrrn\ t'rolUJ'I rol~ of~ssi~tmg to pedo;'luiup; rhe pwc~dnre willl 
t.nlltimal ,jversighl 11·ow au e"1Jerieucerl nnalysl'. 

10,5 lod<:penrlcntly pctt'onn the SOl' and compl<'.te .~ r! Initial Dernonstr.1riOII of r~pRhclltie~. 
Tl..tis slmly C<\11 be bnsed on eithet \1 hliud l'~rfonnrutc~ f':va]nl)tlon :;aurple or fo,\u 
consecnr iw LC'S sam,1le~. Docnweut these Shtdies, 

2). :\'IETJi01) ;\ IODIF1C AT10 N'S 

Tile foUowiug-w<i<!i(rcahousli~ve b·een wade to tlie p\ll!h~h~<l mt>lb oct lr~eleteJit'«<l 
·parentbo.tl~a)Jy). Tltes(? •noctlftqtio•l~ offe.f equi~v~l<'r!l p.crfonpancc 'fll ~ rcdt1c~d •:ost 

:1 1. 1 MQclif•~ rioo of ;~paf~ tory filllJlel ~~n·,,clloll by reploci111,t with ~'> gal. ~xtrart iou jars 
S·o]vcnt vojnmr and tornln11111bcr ol' rinses- has been red heed J'roiU tSO'wL and !i.IJ:e~ 
.rutses to I 50ui1 Hucl 2 rinses ('Reft>reuce 19.1 Section 12.2.2). 

21.2 No TSSloraqucous.smnplcs (Ref 19. 1 Sec· 11.21. 
21.3 Adilirion of ASE exlracrioutechuiqne foe solid s~mple~ lRef l'J .l Sec 12..1) . 
2 L-1 Soxhlet extraction also pcrfomtt>d for ~olirl sawples· (tw! SDS). S~wple is Jt1ixed 

>ldequately witlt SO(hllul sulli1te to unprove el'tr~ctJOtt efficiency (Ref l lJ.. l. ~; ,..c ll, 3j , 
.?.15 No p~tticl>< size e.~timation is performed (R<:f 19. [ St>c 12.3 ). 
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21.6 A kiln i;, IJOI eutployed by CAS/Houston for ~II r~tisabl~ ~lax~wat~ d e:uun;'" (Ro:l' 19.1 
SC'c >1 .2) . 

21.7 $ilic«• g,d acriv~led at ~120<C '\TQ.GPC. Ciorbon, liPLC or mtthropofteuk ol~au tops ate 
~er[onnecL C'ohuun p~rkia.Q J,>(ocednr~ '" sh~htl y diffcrem (no netural !!d ben,vecn 
IQvsr~l. S ilie~t g:e t elntwu 1s t:!r~<Her tiJ;w 25ulL rRer 19.1 Sec I,'\.). 

21.8 S\tllhri.: ~cid.aud >0diuw hydt·oxtcle batk <XItatttou vohw1c" Me tecltK'etl(R~f lt], L " co 
I ~ .5i. '$gMUJlll)l~fl)Xide b~c.k <?Xtfaction aw\ t)Q(isjj dea.tHIPS axe. optiotl~!(R~f HI ! 
s~(~ !2.5 an<i r:n. 

21.9 Staudartl pr-<rer!IU:<I is hl bring fln!tl vultn:nL l!l'<:,'>-tr~cr~ to I OO~tl .. r~U·•e!·lhan 20)JJ . tRd 
l<:l . l Sec 12.7 7). 

2 I .10 All extrtKI> l!re srnred cold~~ 0·6>( iuste~td of fl·ozeu (Ref 19.1 ~ec S.~ . 2) . 
21.11 OpusQuan i~ limited to fom· qu3nlitation reference' cot~lp.O\lllds. Therdurc. all l'<>lll'<iCI3;; 

n1e qu.;uuit~tcd ~~niustl04L I I'lL l lSL. aild 1'23L Tbe purpose o{{JUau)rtntw~ nc~lost 

Qlare !ll~u oue l~l:!e led st~ucbrc ·;~ 10 rectttco? tbe ~ffect <•f iu1erfere11~~~ (/nmwl~tw~ 

ap.aiJL~t four. r~ther than fiv.e, C•llllpoomd:, >Ill I~~~~ <~11 'GCJ!livakt•l effecl t$.ef 19.1 1 al)k- :C). 

22. iNSTIW:VIE~T SPECJFIC AI>DENDt:'\11 

~one, 

~3. CHA:"<GES FROYi PR£VIOCS REVISIOl" 

!3.1 S~ct.iutl .1. 1 Added EPA Me.lhud rd~rence 
23.2 Secll~JIIS .\ .7-8 Uf)da1erl. 
23.3 5<><-'tiou ~ liptlaktl. 
23.-l ~l?etion (i.l. l t if)dated. 
235 S<-ettcu 7.3 New ~nd all following_ sectiou, ;euwnlJereiJ. 
23-6 ').,.:<!tOll 8.8' New and all tbllow!ng •ec:tiou~ remunb;,red. 
23.1 .S<?ction 8.9 l1pdaterl fornmffle fhm01c~ ~io utedtu·e. 
23.8 Section .I I. 1.2 L:pdated. 
23.9 S.:ction J I. U 5 Upd.~tcd Jo u1clude com oil l:!l.au~ Jll~trix. 
23.1.0 ~ettiQu I 1.2 UpdMerl. 
23.11 Sectif'n 11.3 c;pd~tcn . 

23.12 Section 14.1 .'1 Upd~ted 
;!3.13 .Sectiop L'i Updated. 
23.14 Secltop 19 !Jpd:!ted. 
23.15 Secriou 21 Up!l~ted. 

23.16 f able ~ l/pd<Hed tfuo1m~te) 
23. 17 rabl~ 3 Upd~led . 

24·.1 Tahle~- Sc~ Appendix 1. 

!4.2 Figmes- See· Appeu<li."- 2. 
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APPENDIX 1 

"IABLE l 

SOP Code: HMS-I 668A 
Revis •on: 4 
Version D~te : 08/J3/10 

NAMES, CONGENER NUMBERS, AND CAS REGISTRY NUMBERS FOR NA liVE ANI> 
LAin<:LF:D CHLORINATED BIPHENYL CONGENERS 

I UPJ\(" CAS rt~i<h1' t~Fli' \<..' t. \,S r~~1ry 

c n rongc·utl'1 nLun.h~•· n~rnbfar l:lbf'l<'d :malog JUt:tiQ:! numht•r 

: -\ t,ru I :)~lo/il)-7 ·c...;:4raJ I ~t,...ti~ '< 
1.\i;<fl l .)KI-IIl-ll I 
~"""' j ... ,,:- 1../\""-!11 ~c -+L.,.:..~R f . <l >«>-.1-

.!. .. ' -L -t .. '11 4 ~3()~9-\)~~ ·c."':.~-nrt 'b 1 41 ~~-.-:.':-st.-

::>-ont s lt\u}<-91-7 

_ \'·I WU 0 .:.:5'o'J-!tl·6 
;..4-n~-"' 1 :;;::8-i-Sil-) 

::.-t·.rh•-a' ~~ .;~~;;..n.? 

~'-.1\t"""Jj :Jl ~lj'~_;..39- l ·-=~5 !h< "B" "1. -"'-ei.L!-~"'~ · ·' 
~ .. 6-[11-~ lcJ[ :<'l~t .. 4~· 1 l 
~ '"''-P•' ·a II ~'"-t;J.) 

q.Jl:. -~ ~ ~ 1:Y7..J t#: 7 

' J1-b i• .. ~ 11 ~7 .... ' -' '·" 
·~ .5-(11(~8 [~ .\-lXS'1-~ I ·~ 

4.·1' ·1 loC'C 1:-i )_)S{Lo~~ ' 'f' .i,a'.iJ>l,,. m. :;)t)Ct-. H (.\ '·h 
:. ;".3 1 fC'B 16 ~8~-1+.18-9 

•. :' 4-fr<'B T1 .}768<•-ut;..J 

·'.~' 3-rrr~o ~~ ]7(1$10-t ... ~:! 

: ,2'.6.. T 1'--:1\ ]Q ;;K<l~~- 73-~ 1
\'; ,.-2. ::·.11-T1 f\t. 1' 1 :ll~~1~ .~ 7- : 

7.:>. ''·:frCl\ '0 _3R44~...!~-7 
!, \-~- ( j l 'h t l )~7tl,:...-{c.U 

.:.J . .r.Tol"'ll .. )1!•14'1-~~-8 -
!.l5·Tl\' D :, s' 7 Jl}...f4..U 
;_1 e.. Tr('[l l~ 5-570;. J"i.Q 

: •. V~.J- J'r(.'li 2.5 5'il:!-37·.; 

~ 1· ' -rrr·D ~(\ J8•i4-l ~1-' 
2.3'.6- ( tr'U. ;7 J,)4..j~7c_ ... 7 

-·'-'T·T""f<' .!li 7\11~31-> 2 4.4'-lnt-:13 ' .111. '~1\fl:"'t•l-1(', 7 

!..:t <. 1 rr n -.:9 I ~Xt~-t)7.-! 

1.~ .... ,.cn .30 3569J..!I!•I> 
:;.4'.5-T~ 'B 31 lfQr'>-O:·J 

1 ~·.t•·itCl1 ': 3~JJ4. TI.R 

:r.s ~~~r·a lJ 3&4-W-~~~_t) 

~· ,l. ' -TA'8 34 37GSV-oK-S 
' .l'.J-TrCfl ~~ ~-;r.so-~q,.; 

3.J'.) Tt1 '"'0 36 J~~~+~7-u 

•.J ,.t.or{"S n 18444-.\1(\,<; 'C.,-> 4.4'· I t 'f\ Til "'UX~J\i- 7'1•1 

' -~.5-,. r<"fl 38 '3'"'1·06 ·I 
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TABLEJ 

SOP Code HMS-1668A 
Revision: 3 
Ver~iou DiJie : Ol /11/1 0 

CONCE~TRATIO~S OF ~ATIVE AND LABELED CHLORINATED BIPHENYLS I~ SfOC'I~ 
SOLUTIONS, SPIKING SOLUTIONS, Al'l'D FINAL EXTRACTS 

Solution CoUI:eufraliou~ 
CB Congener StorJ..:: Spiking Extnu:t 

('tcr/mL) (UJ~fmL) (Dl!lmL) 
~ative Toxirs!LOC 
I 20 5.0 :'0 
3 20 5.0 50 
4 20 5.0 50 
15 20 ) 0 50 
19 20 5.0 '\Q 
~..., 20 5.0 ~0 
54 :20 5.0 50 
77 20 5.0 50 
81 20 5.0 50 
104 20 5.0 50 
105 20 .5 .0 50 
t 14 20 .'\0 50 
li S 20 5.0 50 
123 20 5.0 50 
!26 20 5.0 50 
15.:' 20 5.0 50 
!56 20 .5 .0 50 
r:=;- 20 5.0 50 
167 20 .5.0 50 
169 20 5.0 50 
188 20 5.0 50 
189 :20 5.0 50 
20:? 20 5.0 50 
205 20 5.0 50 
206 "~0 5.0 50 
208 20 :".0 50 
209 20 5.0 50 
:\"atiw coneener mix stork solutions 
MoCB thm T rCB 1 .5 
TeCB tum HpCB 5.0 
OcCB tlm1 DeCB 7.5 
La bt'led T oiicSJLOC/window-dt>fming 
lL 1.0 10.0 100 
3L 1.0 10.0 100 
4L 1.0 10.0 100 
15L 1.0 10 .0 tOO 

19L l.O 10.0 100 
37L 1.0 10.0 100 
54L 1.0 10.0 100 
77L 1.0 10.0 100 
SIL 1.0 10.0 100 
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104L 
105L 
114L 
IJSL 
l'c .\ L. 
126L 
l~'L 
t.<6L 
15"L 
l6'L 
1691 
1g8L 
189L 
:?02L 
2(151. 
206L 
: osL 
~09L 
Lftbtltd Clrau l 'p 
~S.l 

JilL 
17SL 
l•b~ ltcl l o ierlion In rer oa l 
9L 
52l 

I 10 t L 
13Sl 
194L 
Dilutt<l colllbiutd 209 ron"tu~r solurtoo 
N~ll i vc cOu:!-:u;;r) 
MoCB thm T rCB 
T eCB 1h111 H p('B 
OcC'H iilnt De('B 
L:1b~lerl J oxks ·t oe 'winflow-detlniua 
Lal>ded Ue~u U iJ 
l.al>~!ed luiectiou lntemal 

Sec; don s.;O 

' .s.:-ction S. J t; 
Secuon B, l :' 

·1. S~CI!Oll ~. J 9 
~ . s~..:1 i.ou ~. 1 s 

6. S!!c1ion S. I (l. 

TABLE 3 (cont.) 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
l.O 
1.0 
1.0 
1.0 
l.O 
l.O 
1.0 
1.0 
l.O 

1.0 
l.O 
LO 

~ .0 

<.0 
5.0 
.'. (/ 
'0 
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SOP Code: HMS· I (liJ~. \ 

Rcvisioo: 3 
Ver~ion D<lle: Oil! Jf iO 

10.0 100 
I 0 0 ICtO 
l 0.0 100 
100 100 
10.0 100 
10.0 100 
10.0 100 
10.0 100 
10.0 100 
1().0 JC)O 
10.0 100 
10.0 100 
10.0 100 
)0.0 100 
10.0 100 
10.0 100 
10.0 100 
l 0.0 JOO 

10.0 100 
10.(/ 100 
10.0 100 

~000 )(I() 

~000 100 
5000 I 00 
:'000 tOO 
~000 100 

Solution Conrentralion (ul!,irull 

<(/ 

JOO 
1~0 

100 
I 00 
100 
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SOP Code: r-nvJS-IMSA 
Revisj<.)U . . ~ 

V<!r,:.i,m Onte-. 01!11 10 
T:\.BLE -1 

0 -
10 
9 
6 
s 
\4 
ll 
30 
27 
:.2 
3.J 
26 
31 
:u 
36 
38 
~ 5 

50 
45 
52 
c)9 
7.'\ 
41 
7:! 
57 
63 
66 
79 

COMPOSlTlOi'\ OF IVDIVUKAI :X ~HVI CB CO?\GE:\ER SOLl'TIO~S 1 . . . - ... 
AccuSt~nrlnnl Catalon "!tlmber 

M-1668.-\-1 M-166SA-2 \-l-1668A-3 M-l668A-.t ' l-1668A-:> 
7S 161 7 117 13 86 15 I 
81 I~, • J ) lll 17 116 21 ·' 
96 130 12 1 07/J OS 29 109/107 69 .J 
10~ 129 18 I I 8 20 1~-1 H I ~ 

9~ 166 2-1 1 14 ~6 1 17 .n ,l.) 

88 1 ~9 23 \50 6~ 140 64 If> 
89 167 28 145 :\9 146 70 '' . ' . -
'J2 156 22 13~ <10 141 102 :q 
11.\ 179 39 149 67 164 97 n 
83 I 76 '\' • .> 139 76 153 I I :i .).J 

119 I 78 51 132 f(O 182 12.1 N 
87 175 73 165 93 174 1.\4 56 
85 183 48 168 84 173 131 77 
S1 177 62 137 101 193 163 JO.J 
120 171 71 160 112 180 9S 
124 172 68 128 125 
106 191 58 162 110 
122 170 61 157 126 
1.05 190 55 184 1~5 

127 20 J/200 60 186 J:-8 
1.'\2 104 94 187 16'1 
L'6 200/J 99 100 185 188 
1~8 l9S 91 IS I JS<J 
I 51 196 121 192 202 
I .:I~ 195 90 197 20~ 

1·13 194 99 199/20 1 :?OS 
142 207 108-'109 203 cO<i 
[J~ :209 

Tota l NuUlber ofC'ouj!euers 
S3 54 '9 1 5 I 28 

I. <: on~cHcr;; pre~~nt in c:tdt ;;;rar.dard solution :tr\! IU.red i:n e!ution O(der for ench k\ el of chlolli\.I,Uotl Sec 1 ,. lJt~ ,; i••l' 
con..:~HD":'11 i .. -.m of cougeJ\ers io ~lock solutions and Table 5 for concentr<ltion .... m ~~hbr~tion ~r;\Qd3td~. 
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TABLES 

SOP Code: HMS-1668A 
Revision: 3 
Version Date, OJ/J 1/10 

CONCENTRATION OF CB CONGENERS IN CALffifu\TION AND CALffiRATTON 
VERfFICATION STAl"'DARDS 

SohHiCln toncenar:u iofl (ng/mf) 
CS-0.2 , , CS-l 

C\l ton.gtt'ltl' tl l f'AC ' (Hi SN\$)' CS-1 L 'i-l (VER) CS--1 CS·5 
i'\n1fvf To~ics/LOC 

-:~·~ I {\' jl) ' ,., <O d j li t 1 '"'•)• It' 
f.'l\.!"";e J ~~ i H 5 I ~· dill• _:)il 1 I 

:0,1'-f'M.•B ~ 1\- 1 :I 5 •) 5i! ~·~~· ;a .. ~ .\ 

·~4'-IW~ll 1:0 (• ' ···- 10 < ·~ '\f! I ... , .. 1••• •.f 
: ._ r( ·r,f ·u lY •.L~ I ll 51 "< • • -~<• - •t•• 
3.~.-:rrn'l 37 (}.~ 10 ~it ) IJ ...jn l) jtJ.l 

:~ to,Ji' T c.<' H. "·1 t1l I II ',, <v '"'' :_., .. 
' ·'' -u · I oi 'I·J 77 o.! t " ~/J <•1 4hl :;o,-

J .J.J ' '-Tr•c "Fl ~I t_) 2_ I <O ·' {t 'o) -t~)i, ~l!i}\.T 

:L~'.4.6,(,'- r"fl~H I,. ~~~ 
I " 

$•'1 .;.il I ~,., .:!4)1 ••• J 

' l 1' .4 •••. f'oll' f\ 1 (1~ ,, ' t •• s .• <n ~(<\ ~ ., .. 
::. J.4.4' -'·)\ )('li 11 4 0 ! I ll 5 (~ ,,, 4<~1 ~J+u.; 

.:: .. i · "",..:•5 .p.,, ·n I I ~ o: I ll <,~ Vol 4 JJ,") J:• rill t 
:! .3 . ..1~'. ;.i'<'l"l~ IZJ n.:. t " } 11 -; .. 40:1 ~)flfl 

J.3'.-l . ..f,S·-J~t..."l3 1 ~(, ll.! l fl ~ (1 ~o -lHfl _fll\(1 

.. --:.' 4,.r,f. .tr-llxCH 1 ~' "" I ll "' <• I .&(II ) ~\1 10 

:. • l' .~.-r.~lh(.fJ 1.\r. d.J l it H I sn ""''J0 1J)(JII 

'> \'.H~'t~ 15? 0.2 1 <4 ~~ 0 ~·! ~,~. ..!(!\Ill 

!. V -l, ·l ·s \•. JixCH t07 '1:. I (I <.O '" .Ifil l ~-~~· 
3. Y,J .4 ." ..._ y 1 1~r·a 11'0 n: ... ;hi 50 *'" J I )HU 

..:.~.3.·t' . ~. e..•.6' - 1Jf!4 ·u I h'f. tJ~ I (I :5 I _I 'tl J\,!(J :'l ~il.._j 

.:..J !l'.: ~ ~ \ '•Hrfi} ~~~ ,. : t " ~r <•1 .JlJI :.tJI .,., 

~ ~ l' < r_t;,..J .. (lt:CH :a:: H~ t \} >.v 5\.i J(M I 3t)l lfl 

2.,;.J'.J .. J'.55 (~Or.c·t~ Z!\1 "· 1 (I .;n if) 4 1»1) - ._. h.J 

! .. , 'l '1' ~ • .:' ..s o.r.fj,..~\. ,. ~1 16 0! Ill ~~~ "' ..,It )It ~oun 

~. :"':; v I' ' q 0 6'-"S",rtt :liS' Ul i.{t :S ~I 5\1 .Jo)I:J :!HI I() 

t ..eCD "Jff'J 0::! I IJ ~() :'0 4 t}O _:\)! l(l 

T ... lwh d 'f~J.'-h:~l .()(~fWCndo\' ~--finlnf.t 

··c :.~$_, ;B I L , 1)0 l lli_J ltJU 11 >0 l(\Q '"' 
' ( ' 1,-·l-MrJCU lt 11)0 l f'IU 1110 H>l ,,,\., li:J!I 

('· :.~.n.rn "l J I ,II,' I t (I JltJ ,, .. \ l!t.J I I<• 

'(" .. ~ . ..:'-•->l(. H ! ""I. 1110 I IIU h\1 I <~ ,, .. t n (l 

" C' . ·::.2' .;,; -Tt\ •tt J ~)L lw ]I() , 1\(J I !A> hM ,., 
.. • ~A r l',.rB ~7L )lk) H•, }<(l If() ff"', ' .n 

,_. ,...,;;..,'!.' . ... . h :e'''j-f ~l Jl¥) I v ''"' ll•> It• l(t:• 

.:.·c :.-.:r, )'.4,_. -Tc.\' B rn . fl o\) 11<1 11.>:1 1\).\ l H 1 , .. •) I 
:tr--~1 • .C. 4' " ·T¢\ "'R! <U. )0'1 1t>l 1". h ... l 1"-' '"' 

' - :" , . 4.6.· .J .. ''Il IO~L I (K) l l•J l tM l iVl Jl'u 0\1 

\~:;._ .. ~-~. \' ,,.1,4 ' .f\•(,. 10<1 . h.IO I (-<> }l'( _l If A) I ()tl ,, 
·~ . ~. -;,-.~ . ..;-- l-t~\.. ·n Il- l lOt' ,,.. fO Yl lCV> 1• ' ..... 

\ 1; ·:!. "l' .CI.~ .~-r\';Lf.! tt~_L l,.) II .:I t!).l lfk) l•'li U ( l 

~ ·{~ :··"z.3 . ..J • ..t .s .PtCB 1:!3L 11,:) 1111 tr.<t ICJO tt .,, . ,, 
· \:;::-,.~L1'.)·t4 <-iw.<"lt • ~(a lQO JC•l lf~l I f)() ii.l• I _l ) 1.1•:. 
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C B con:g(IUC'I' lOf'AC' 
''t' .. ~::, .::·,<I, .:'.i;,,;·. f lxCB 155(.. 
~lt' ... 1.331 

. . ... r .5-Hx<"'B 15!>1. 
ltp ~ -1 .. ~.3fAA'5'-n~( ~e 1H L 
·~c ~. -: .3' 4A1.S~-" .. -tb~0B 11j7t. 

"r ,,•.t 3' 4 •.. r 5 -s -nxcn l6V.I 
~ =f' 1n2.~',.1.4' \Q.6'-IIpf .. H j l{g[. 

~- < \r:.3,3~,4)·:· ; 5 JfJ.~B 1 o:.lr 
lC'; ;;-1.~"..3 . .)'_5 .,~·~.6,6~ -0-e(~L\ .,(J1L 

Y\r2 '3 .3' -1.4.5 <-'J~r.).:~ ~O~L 
',- .::_]'3 . 1'.·-k4' .5.5 .. ,t:: ... Nt<'B ) 11·1.. 

~~- - :.::·. ~.3'.4' 55'.,6 .6'~~--H ~{I.SL 

"C ... ,J.:>ot"L~ ~<}9t 

l>li><J.d d<illhllj> 
111' , ,-~ 4.·1'-1' I ("ll :'Sl 

' !c ... -: ·.J . .-~--~r.·. Poc.n 11 1L 
··c· !,.-.!. -:·· .J.3'.$,.'1 .t,..JlpCO nn. 

l.~b<·l~d iroj<·tli<ln lnltr·nlll 
, .. , - - .;.5.-{ >:"'11 HE_ 

I ~C' ... :-::.~·.2.5' ~·T\!("'p. l Z1 
nr, _ ..... ~. 4'5 ·;·--J~CB I !I I l 

••-,;-:1.~.· 1' .4 .. r.:;.· .1-£":r·B LlSJ. 

uc-. :--:!. J' , ·~3',.•tJ' Sr~'-Ck:C'B 1 <)~] 

I. Sufli)\ ''1. .. llldicatei labeled c'ompo\Jnd. 

TABLE 5 (cont.) 

SOP Code HMS-166SA 
Revi:~Jou: 3 
h~rsion Dare: 0 !iII!! 0 

I Solution concrntT a lion (ng/IH L ) 

CS-0.2 CS-3 
(}{i .~eJls)~ C~-t C:S-2 (VER) f'~-~ CS- :> 

101) I (Jl) t (J(} l~)(J ~nl) 100 

IUU Jt)fl II~ ' Hill \IX' j(l(l 

~~~ 1 I l l\ I \ ,)l'i l i 11,1 1 ,, \(II) 

J ()(l j(JfJ '"" l Ul l I "· \ 0(1 

l i)(J lOO )Cu1 I \ H' I l l>il t I I\ ) 

l (lff loll) lDO I'"' I. 111 li •• ) 

[(WI I IIV l!)il 1 \l(r I<~ r ) II\} 

100 \ 1)1) 100 HlO j(Jll I(J(l 

H~ • Wol )Ill) !11\l p", \ 0(1 

lW l b•i \ •)1/ IIJI I lvtl t(l(J 

Hlil lJ):l 100 t' l)l.l Hi<) ll)l'! 

1 ( l(l !tit) [l.ll) lllCI ) II( I l ••d 

] (1(1 ll\11 l (\o) l iJ(l I 110 lJ. II:) 

lfW I I()() Ill" li iU ,,., H ll) 

H.~) IIJV ,,.,,) i<ltl )(!(: rv.1 

J .... !ll lOll ,,., 1(\11 I l l\ I ~ II! 1 

I ll(l lOll 1 ( U) Hill ~ 110 \ IJV 

11'111 I I.J(1 ((II I J 1 'hI I,., II If) 
.. ,~, \(IIi 1 (llj I llfl I f\1 1 Ill'.' 
Jflll 1 l BO I \til) I oc1 i (l't i \ ~)I I 

1. Acldi.ritHMI conc-enrr:ulun. IL')ed fo l .c~libmtioa of high scnsili' ·iry HRGC'I1-ll:Uvrs :O:.)'$temSc (no1u~~d by 
C AS/Hull~ton). 
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TA.BLE6 

SOP Code: HMS-1668A 
Revision: 3 
Version Date: Oii l 1110 

Qc- ACCEPTA.'iCE CRITERIA fOH CHLOHI~A TED BlPH:E:'\YLS Ji\ H:R, IPR. OPR, A:\D 
S~MPLES 1 .. ' 

IPR L:.l)tltd .:<HDJ)OtiO{l 
Col.l gt'tn·~· TPH cone •·e-coq:•a:· In 

Cougtuft' uuwbt1·· (ug!ml)} \'f.n • (%) RSJ) (%) X (.,.'oj OPH {o/o) 
~•unples (~<~) --

!-M oCB I 50 7\l-130 •O 00-1-1\1 50·1 ."1) 

4-M oCS 3 50 70-1 JO 40 60-140 ~0-1 '0 

I !.~·.piCB ,, 
'0 70-130 •o 60-110 ~0-1~0 

•. ,·.o;cs !5 50 "0-!30 •o 60-140 50-150 

: .: ·6-To('B ()1 5Q 7C-IJO 40 6C- l~O ~IJ-1 (() 

3.~.•·-To('B 37 ~0 70-! .\0 JO GD- t~ :) )0-JSO 

~.~'6 .6' T eCB s.J <0 70-t30 .• o 60-1·10 <;;Q.J "0 

.'.3 '.4.~ ' -TeCB ;; :\0 70-1.10 ·l·j 60-t40 ::;).]50 

.I .~.J· .;-TeC'J~ Sl so 70-IJQ 40 60-IJO ~0-)~0 

:!,:!'.·.!.6.6'-PcCB IO•t ~0 70-t JO •tO 60-t-1(1 ~0-1 '0 

~.l..I'A .~'·P<C' B 1 0~ 50 70- 130 J O 6(t .. J~O ~0- ~ :'t) 

~3 .. ,,4·.~-PcCB 11-l 50 70-130 40 60- t40 50- 1 ~0 
-

Z.J'.4A'.~·Pt<:B 1\S 50 70· 130 JO 60-140 ~()- 150 

~·,J . -I, . .f.~-PcC'B 1 ~3 so 70- 130 JO 60-140 50- )50 

3.J'...I;l'.5--PeCB 1~6 ~0 70- 1.\0 JO 1 60· 140 50·1 ' 0 

~.l'.-1..4 .. 6.6'-HxCB l s 5 ~0 7i). un ~0 60-t-t(l ~c. l ~o 

~.3.3' .~ . 4'5-Ji,,CB} l% ;o 70-JJO 40 60-J-1··· 5U·l5l> 

I ~.3.3 ' A .4'.5'-HxC B <; l57 50 '0- IJ(, -tO 6Q-1 .1\J $l-l 5l) 

~ .J '...I .-1' .~.~ · -f.JxCD 167 50 70-JJO ~·J 60:•-J~Q 50·1~0 

3.3'AA' .5.5' -H:~.CB 169 50 70-IJO .to 60-t•tO SO-l~:} 

2 ."·.3.~'. 5.6.6'-HpCll ISS :'0 70· 130 ~I) on.-1 -:n ~0- 1~0 

2.3.3'.4.~' .5. s· · lipCB JS9 50 70- l.lO ~0 6t)- ).!O Sv- I SO 

1. ~· .3.3'55'.6.6'-0<:CB 20.! ;o 70-130 -10 60-1~0 ' I>- I ~<) 

:.3..1'.• -~·-~Y.6-0cCB ll)~ 50 70-130 40 60-140 :<0- 1~0 

~ . ~·.,;; . .r A,J*.!i. ~'.6,}:\,ca 206 50 10-130 40 60·1JO 5!>-1 so 

2.2'.3, 3.'-1 .~ .5'.6.6'~ NoC B ~OS so i0-130 40 60-140 50-ISO 

D<Cfl 209 so 70-U~ ·1(1 ~0-1·1(1 50- l~O 

13C::-.:-M.;,CB IL tOO $0-1>0 ~0 20- )}.~ ~~- l-'0 1 ~-i ~O 

' 3C,;-H1oC'B Jt. tOO ~0- 1~0 5-0 20·l..t~ 15· JJO 1 ~-: 50 

nc ~ :-2. 2'-D\CB 4l 100 50-I ~0 <o 3!--1.)5 _:;~>- l-10 :5- l ~tl 

11C1r 1.4'-Di<.:B I."L tOO 50- 150 50 >5-US .l0-1-10 2~- ~ ~0 

: .• '- ::-~ . .::·.o-TrCB 19L 100 ~0- 1 ~0 ;o _;~q _;~ .li:--IJ O ~5 -l ~ •' 
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I. 

4. 

s. 

"r ._, . .1. ~.4'. Trcn 31l. 
1 '~C J:•l.~ ' .6.6' .. T .:CB 5·1L 

' ;C4~·.3.J'A.<l '· TeCB 171 

Hc l.. -3.-IA' -~ -T cC'n SiL 

"c l l " .:.~-.-~ .6.6'·P~ca 104L 

1'C :~·~.3.3',J.4'·P.CB t0 5L 

"c l: · l .JA, .J'.s-P~ca 114L 

1 ~c :~-2 .l.~•.J·.s-Pec:B ti S!. 

!.~(' 12· 3' .3 .4A'. 5-PcC'B 12.\L 

llc:~·3 3 '.4A'. ;.P<CB 116L 

1JC' !'" ~-1' _..; .•'.i '.6.6'-Hxcn 155l 

Gc :~-:!)-.. \'A.-1'. 5 -H.'tCB~ t:t6I. 

llt ):·~.3.J ' . .l,.l . ~-'·HxCB ~ L~7L 

u ( 1:-.:.3'..1 . ..)'5.5.'-JbCB 1671. 

I• ' . -.~.3'.-l ,.l' ,.c. . ~·-HxC'B h:o~'l 

' \: :~1,J'.Ll' . -:.i.I.L,'-JipC:Jl ~~~~ 

' \ ":~'.3.3'.4,J'.5.5'-HJ>CB IS:>L 

Bc,~-:.~· .. -:..~; ·.~-~ ·.6.6'-0cC'B ~O.!L 

ucn-.!3.:'' :.J'55.6--0 ct'B :00)1 

I$(':!·:'.:'' .J:.J'A.·i'. ~ . ~ '.6·~·•( :J) lOrlL 
.. 

:; (' 1 ~· :! .2' .3.Y .-1.55 '.6.6' -::-.-oCB ~VSL 

\:(': :·~ .1'.J.3' .4. J '. ~ .~· .-5.6'.1ftCB l 09l 

Clf'trnup $Mudtml 

t>r :..:-..: •. JA' -T· c:a ~$L 

He,;.· ~ . 3,3' . .'. 5 '-f>.:CB IIIL 

Hc~:-2.~·.3.;-.5.s·.6-Hpca 17SL 

TABLE 6 (coo t.) 

100 ~0-JSO .'0 

I 00 ~O.J SO ' 0 

100 SC-1 5~ 50 

100 ~0 -1~0 so 
100 SO- ISO so 
J(l(l 50-I 50 ;o 
t(JO ;Q.t~O ~0 

tOO 50· 150 50 

100 <Q-150 50 

100 50-1 50 50 

100 ~0- ISO 50 

100 SO-ISO :\0 

100 .<0-1.<0 <0 

lfl·, 50 -1 50 5il 
·--

100 ;o.tso ~() 

LOf., ~0- I 50 .<0 

100 50·1"n <o 

100 50·1 ~0 I 50 

100 .<0· \ 50 5i) 

100 50- 1)0 )0 

too 5()-150 50 

100 50-1 50 50 

1 ( II) 60-130 -IS. 

100 60·130 ~5 

100 60-130 ~~ 

SOP Code Hf\4S· I 668A 
Revisiou: 3 
v,·r~ion Date: 0 1111/10 

3 ~-13 5 30-tJQ :::~- 1 ~ ·) 

3.'i·\J~ JO-t40 ~ ~-1 (j. 

35-13' 3Co- i·h} 2:"-150 

,;~.1 j" J0-1 H) 2~-) < 

3.'-135 30-J-H:O ~~-1 50 

35-IJ.~ 3 f}. ) .H) :.5-1:00 

J <.- t J~ .HJ- llO :!~- 1 ~0 

.l~- 13) 30 -140 .:~-150 

.H- !.l~ 30-140 ~~- ~~n 

35-1.~5 30-tAO ~'-1 "" 
.\~-13' JO- IJO ~:t- ISU 

35-1.>5 30- l-10 :!:'\· 15Q 

3!i·I.S~ .L- : ~:· 25-1 ~0 

35-135 ;o. ;~o ~~- J "·.1 
.B-13:' JQ. :. ~ . ~5- - 150 

35-135 J0- 1~0 ~ ~· I< . ' 

.; ~-l.i ( .10·1-: ·0 ~ 5-1 Sf) 

35-l3 S .<0-1-10 ~ 5 · 1 50 

3 ~·1 .~~ .Hl-1-10 I :05 -1 50 

35-1.'5- JV· I~Q ~~- I ..... 

.1:'-J ,;, .':.•i-1-10 ~5-1 50 

35 - U~ 30·1~0 .!5-1(, : 

' 
.:I S-1.30 40·l~5 }IJ-IJ) 

~S-l !0 lJ0- 11~ J li-135 

J' - llQ ·Hl-l-!5 JO- 1.\~ 

Ql' :H:.-:epl~nc.e crit~ri~ tOr I'PR. OPR. aud sautpl~s b<Ll->ed oo " ~0~11. exn .. ~~~ fin::~J vohw1.e. 

See Section 12 .4. 

P(' [h 156 3tH~ 1 ~ -: are te-st~d as the sum of two COl)ccnu:arionl'.. 
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f A HLE 7 

SOP Code: liMS· l ooliA 
RE'VI> iQil . 3 
Ver, lvll [)~ f~ : 0 1/ 1 Lr l O 

SC.\i" DESCRIPTOR S, LEVELS OF CHLORl'iATIO:\ , mz I'i FORJ\1.\T{O~. Ai\"0 
Sl.'BSTASCES :VIOIX!TORED BY nRGCtliR\1$ 

Fund.ion and 
i.'hlorio\• I<•HI mh m/z type mfz formulu Suh;;l;lnn· 

Fn- l : Cl- I l ~KOJ91 M "C.., H. 1' CI ... " Cl-1 Cl3 

190<H6J l\1 ' 2 '·'C. , H9 ~'CI (') . J (.'fl 

200 0795 l\•! " <.:u H9 1'CI ''C n Cl- I CB 

202.0766 /\ [+2 "1C
12 

H, ., Cl uc 
It Cl-1 CB 

2 18.ns6 lock C.~l F<i PFK 

Fn-2. Cl-2,3 222 0003 M "C •.: H, 3~CI~ Cl-2 PCR 

223 99 74 M~2 •:c: : Hs l>CI ; Cl Cl-2 L'<.:n 

2 25.99-H }.f ~-~ "C1: ll* 1' Cl1 Cl-2 PCB 

234,0406 M •:>c H 1'(1 
•!! ~ ! 

Lcli( 
. ll Cl-'2 rcn 

236.0376 M+2 " C11 H~ s'CI '' Cl ''C <l Cl-2 PCB 

242.9856 lock c~ r~ PFK 

255.96 13 }. ( '~C 11 1-1- ''CI, Cl-.1 PCH 

257.9584 }.) 2 \!<; I! H; , . CL " CJ Cl-J PCB 

l'n·3 255.96 13 i\•l •~c •: 1-1: ''cl~ Cl-3 I' C8 

Cl-3.4,5 257.9 .5!14 [\'{ + 2 uc, H. ''CL >:CI Cl-3 PCH 

259 9.554 M+4 ' ' C . H- 3~ CI 17CI, 
J ~ • - C:l-:1 PCB 

268 ()(} 16 11;[ 
! 

r;c)l fl, ~'(ll •·c -I:; CI -J PCR 

269_9986 1\ l c2 \"C1• H . ''Cl. •·cJ 
• • 

: ;c. ,. CI-J ?C'l:l 

280.9825 lock ' C6 F" PI'K 

289.9224 1\[ •·c H ''CI t.. ~ .. Cl-4 PCB 

291 919<1 M+2 " C .. H~ 1'CI, . Cl Cl-4 I'Cil 

293.91 <15 M t4 •!c
1
, H6 

1'Ci, . 01, Cl-4 PCB 
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.1'"w1ction and 
dtloJ·inl' 1<1\"d mh 

30 ! .9626 

303.9597 

:l2:'! . Rf:J~ 

32.5 SR04 

3278775 

337.9207 

::n9.9178 

Fn-4 28~.922<1 

CH.5,6 291.9194 

2939165 

;:1()1.9626 

303.9597 

323J~834 

32.U:i<<H 

J'J7.~77j 

3309792 

3j7.9207 

339.9178 

359.8415 

36 1 {l.3l;5 

363.&j.56 

37!.$8\7 

373.Rn& 

Fn-5: 323..8834 

SOP Co<l.e JIYfS-tr.r,~ ~ 

Revision: 3 
Ver, ion Oate: 0 1! llil 0 

T.~ 8LE 7 (coot.) 

mf'z tyfle m!'l. fomJUia Suhs;t,l11n" 

Z.1 '·c H "CI ·tl 6 ., ~:J'C\ .: Cl-4 PCB 

M+2 ' T H ·~ct • c1 11 (, 1 
B( ' 

l l Cl-4 PCB 

~·I " C:'ll . I :S ''Ct C l-5 f'U~ 

~-1_, 2 ' ·' (' 
11 

H 5 1' CI., ·r e i C:l-5 P<'B 

M•·4 '!C H 5 3~CI 3'('1 u ' ' ; ~ ~ CI-S PC B 

1--1+2 '
1C H5 "'CJ '"CI • ~ l ~ 

nc 
·~ 

Cl-5. PCB 

ld+4 "c . H 5 3'CI j ~t'l 
~ ~ . .1 z. uc.i Cl-5 PCB 

~-( " C ll "jCI 
J~ ~ ., CI-.J PCJJ 

M+Z '"c,~ ll , ' 'CI , l"<;l Cl- 4. f'("LI 

M·t4 " (;, Ii. "Cl~ I'CI, ct-4 reo 
id~2. '~C l:l: " CI J ·~, I ' ! : ~;.· j' ~ 

~~c 
l~ Cl-4 PCJ.s 

M-4 ••c,; n:'n~ '"C't. ' 'C II t:l -4 PCfl 

M. t~cl, H.~ l!CJ!- Cl-5 V( n 

11.-h-2. "C ~.~ l-t . " C t, ' 'C I Cl-5 PCH 

M · ·1 "<.:11 H. "'CI , " CI. Cl-5 PC I\ 

lock (" 7 f~: PF£-; 

ld+2 "C. H " C l ·' 'CI ;,: . ~ ·I ''·(' 1! Cl-5 J'C'Il 

M~ :'C: H·~ >'CI , ' "Ct, .l, ,, Cl-5 PC'H 

M+2 •;c., H
1
, ' 'CI. " CJ Cl-6 PCB 

~ j, 4 "C H •e( [. ··n t: ~ ' .... ~ <.:1-6 PCB 

M-6 ' jCn l:f. ~'cl, 1'CI~ C:l-6 f'C lJ 

rvl+2 nc: H J~Cl ''<.:1 u ~ ' ,. uc,, Cl-6 PCB 

1\;J ·I i[ ''C H HCI ,-CI 
·~ :.. " . l \.c -

' i 
U-6 Pt; u 

M ·~c . 11, ~5CJ. 
i.:. + · ' 

Ci-5 P(: tl 
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l'•tndion ami 
chlorin<' k vd m/z 

Cl-5,6,7 325.lil:<04 

'327,8775 

337.9'2,07 

339.9178 

354.9792 

159 8415 

36 1 8385 

363 8356 

37.1 .8ll\7 

3738788 

393.8025 

395 7995-

397.7966 

405.8-128 

•l(l7.1l;l9~ 

4.54.9728 

l-'n-6 3.93,8025 

Cl-7 .&. 9 .Hl 395.7995 

397.7%6 

·10.5,8428 

407 ll398 

427.7635 

429.7606 

433.7576 

SOP C'<>de: HMS· l66SA. 
R.,:-vjs£O H: 5 
V~rsiou Dare: 01/.tt!JO 

TABLE 7 (coot.) 

m/z I)'P<' m/7. fotnwla Substanc·e 

M+2 " C li " Cl "CI H 5 -t Cl-5 P<'D 

M+ 4 ''C,~ U, "CI, net, CJ-5 PCH 

1vH 2 ' 1t'., )-r, '-'(.;1
1 

' ''CI ''C, CT-5 J>Cl3 

M-4 ''C II 1'CI ' 'CI t.!' s ) z ''C Cl·5 PCB " . 

lock c.F,,, PFK 

\(+2, "C • H " CI 11CI I,. .~ > Cl-6 PCB 

~1+4 "C li ·1'0 1'CI Jl .f ·l ) Cl-6 PCB 

i\>f ; 6 1"C . H J;l'L " CI. 
, .,. ~ . l •• C'l-6 PCB 

M+2 ''C11 ll, "CI
1 

·"CI "( · II CJ-6 PCB 

lvl-1-4 '
1C H 3''Cl "CI t1 . J J ! 

!5(' 
. l l Cl-6 T'CB 

M+2 '"C •~ H s "CI~ 1'CI c 1-1 reo 
M•4 we li . ' 5CI ··c1 f-1 ~ ) 1 Cl-7 P<;O 

M+6 1''C 11 "Cf "'Ct., 
~: . ~ I • Cl-7 PCB 

~·I 2 "<.'., r; , >!ct. Hc1 1'c I! Cl-7t>cn 

)vi 4 • 'c r 1 llcl ' 'CI u ' . J 
uc ', CJ-7 PCB 

QC c., F,. .rrx 
M-2 ''Cu !.t, "'CJ6 "CI Cl-7 P< ' l\ 

M-4 "C H 11C'J 1'CI !:2 j .!t l CJ-7 P<~U 

M-6 "c" H, " Ct, " CJ, CJ-7 PCB 

M ~ "C •~ J-J , "Cl6 ' 'Cl nc 
" 

Cl-7 J>C:R 
-

M· <l " C 'H 1'CI :r.cl t l ' l • l "'<: " C:l-7 T'CB 

lvll2 I!(' n J:ll "Vc J, "CI C'Hl PCB 

'M+4 "C H 1' CI jl:l u l Q J. Cl-l) l'CB 

M -6 '~CH li~ "CI5 " Cl, CI-S PCB 
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fu.•1cfion an1l 
dllodnc lt•vd mi'J. 

•139.8038 

441.8008 

442.9728 

454 9728 

·161.7246 

463.7216 

465,7187 

473 ,76~S 

475 7619 

495.6856 

497.6&26 

499 6797 

5(}7,7258 

509.122\1 

511.7199 

J M.1ruplc nws:.es us~d for <'\C'curttle mnss calculation: 
1H 1.007& 
11C I ~.00()0 
1 ~(' t.t01;l34 
"CI 34.96&9 
J;Ci .16.9659 
"f I S.99&4 

SOP Cud~ : HMS- t668A 
Revjsjou: 3 
Version Dale: 01/ 11!10 

TABLE 7 (coo1.) 

mlz type mh.f01mwn Substanct• 

lv1+2 "C.1, H! ncJ. " CI nc 
il Cl-8 PCB 

M HI tlc H l'CJ j·o 
.• i l + 6 l 

He 
II Ci-R PCB 

<J.C t1~ f n {'FK 

lock ell f n PF" 

M+2 '~C . . H
1 

3'CI.J 'CI 
' . Cl-9 PCB 

M~4 ''C 1 ~ T-!1 "CI, 1''Cl2 Cl-9 PCH 

}1+6 "C ,. H
1 

uct,. 3'CJ. . ' ' Cl-9 PCB 

M+2 ' 1C
1
z H, 15CI

8 
.1.CI t5c . . Ci-9 PCB 

M+4 '
1C." H, 1'Cl, 1' Cl: ''C Cl-9 PCB ''· 

tvf 12 ·~c .. H. ncl. ''CI .. C' l· 1.0 PCB 

M •4 ' 1(' 1jCI 1"CI tf -· s J Cl -10 PCB 

M··6 "C, 1'Ct , '~ct~ Cl -I o t>cn 

1VJ t·2 °C1: H., 1'CJ, "CJ "
1C' c t-1 0 PCB l1 

~1 · 4 0 C' H " CI '"C.:J u: .s j ; 
' 1e Cl- 10 PCR ~~ 

l\-1>6 ·~c H ''Cl ··ct n. .:. .s_ -! '
1e11, Cl- tO l'C R 



TA.BLE 8 

SOP Cod~ HMS- I 668A 
R~visiuu: 3 
Version Dale: Oli l li tO 

TIIEORETICAL ION ABtTND ANCE RATIOS AlliD QC LHIITS . 

Chlorine <liOm s mh's forming ratio The<>refical ratio Lower QC limil tipper Q C li tnit 

I rnlm·t·:? .3.13 ~ Oc\ .l.(iAJ 

'• mf(m+~) I .'\(; l.3J ).7$> -
:1 r.· (m+'?.) 1.(14 (I 88 I ) > 

4 m'(m•~) 11,77 11.6.< o.s~) 

s (m •::)(nt+4) 155 u :. I. 7~ 

( . imi·:!}'(m •4) 1~4 ; (_., ) IA3 

7 (m • ~) (m+4) l.05 1).89 1. ~I 

s (m r::)'(m •4) O lj:;l 0 76 I.\); 

9 (m • : }(m•4) 0.77 0.6~ 0 ~,; 

10 rm·.::)<m ·4) 11 69 t) 5() n. 7~) 



TABU: 9 

SOP Cocle: HI\JS- J 66SA 
Revisioo: 3 
Version Onre: 0 I I I lf! 0 

St:GGESTED SAIVIPLF.: Ql'A~TITrES TO Bf. EXTRACTED .FOR VARIOUS MATRJCES1 

:unpl• m:1u·j:o;! L PC't'C'f'Ot <)u:1nri1~· Ex:unf1LC' Phtbt.-
·wllds rxlr:lN<"r~ 

'fu~l~:-pUMc 

!Dnu.J.:mg \\ :l~C'r 

Aqu~"''·l~ jGlO\Ulchv:n<:"r <) - l(••Hml. 

trr~<Uc'd \Vil~tcw.1tcr 

~:so)l 

~olid -C'lmpO"It ·.::o Solid :0-lO~ 

A.sh 

Vt~\le' soh:.:nt 

P:·£JIIic. .vn;1~ oil <I 01gm~ic '-10~ 

Prg?aui..; J>L'!)'Illc'r 

~;;h 
t':i :Oll~ 

Hn1u:11J ~:.lipo~e 
- Org:~~l\C ::.1 Of. 

~lulH-Jlh:~~.-

Liquicl..'o;olirl 

Vc1 .,oi: 

l:!la·e:llc'd cftluenl 

jAQ•;;.;,,., ... ~olid Di~<:-stcd11.1uujcip:~] sh•d~: l-~0 S..:~Jill 5-W~ 

·iher .:,lk-: 

P;,p~f pul~ 

brgt~m.: ~olid 
1<.h•-,1•i:~l \lUO.!{e' 

l-100 Oo1h 5- )Co~ 
01lyw:o.~tc 

.iqutd.-ljc)l)irl 

l·VI<l<:\.:); dfl\IO:Ilt 

4'1U~Ol'IS <>fi!;HJ.iC Jntn:-:~1~.~ eH1nen: . 1 f)l'l.mic ~-: !'\; 

Dn.un ~\ :'1)1~ 

.~<)\IC(it '· <; • Oi~•:l 1 ItO:. \(>I id 
iutrcon~corl efllut\1~ 

Org:mic & ..:;('l;j,J 5· )()~ 
0',''" Wa~rc 

;•) 

I. The quil.nhry of !H'tlnp(e (0 be extr<'~cted ·~ il.dJus.terl ro j>JO\'Jde 10~ of solids <.dry we~~hr). One hh:r of :•qu .. ·o••" 
~<uhpJ..:~ conto~iHJII!-' Otlo: po:n~..:nl t-'-.•lld..: \\iH ~oJttalJt lO~ '-'f soJicl~. for .tqueolt~ :-.:unple5. cocll<'lill:J1?- ~re:'ller lhan cu: .. · 

per~etv t:olld-,, a le-:,~~l • .. ohun~ is \:sed~"' 1ha1 lOg of solid~ (dty weighc) wiH be ~:'irrncted 

The s:unple mat1i;11; m11y be ~tuotplJ(IU.S forsom~ saJ.nple~. Jn ~cn.;.:rttl. wb~n I he CBs t~re it~ t.;.OHtacr W1lh :\ t)llllti--pit .t ~~ 

sy\CetJl in wh.to:b on~ of the phnse:. ig wat.::r. ~h~~ ·will be l'n.tfcrcnlii\.Uy (l l.sp~r~~cl iu '-'J :,d ... orbed on rhe alt~na.tH: 

pha<-e l•~..:t~U5.i! oftheit lo"· ~olublhty in water. 

Aqu..:on~ l),Ullplcs me ilh\!ri!Cl aJkr spikttt!o( v:l1h 1h.e labelecl ~ontpotul<i.<. The fillc,\le :<~t~cllhe: Jlltuenals tn•;;pc~i mtllt..: 

filt-:r arc cx(Htc\..:cl -SCJ:.Oat\".11:1}'. aucl ~b ..: c.Ml i.tCI'- ·1n: contbine(l fol clean up :wd nn:tly<:>i~. 
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QC Aen·,;n· 
Me thod Bla uk 

l.nSIJ\lut..-nr Blilnk 

b1i.tihl C~lllmmon 
Sr(1nd:udi 

Conrumin~ 

Calibration 
\ 'cnficiltiou 
sr~lnd:ll'd 

(C'Cvvm) 
Lal>or:uo•y Coun·o l 
S•mple (LCS) & 
DupliC(IIC 
L ;.b,)t:'llot y l'{.'IHrol 
Smnvlc (DLCSi 

Labeled Sl,md•rd 
R~co\·-erie!> 

R~c<wery of 1nb-ell!d 
~l:,.udiltd fC'11 

COnli'Olllld<> 
St~atpl-e Rc-!>ulrs 

Sample Results 

S.ltt)ple Results 

N:.tl\·e ions. 

TABLE tO 

SOP Cod~: HMS-!663 . .1. 
Revision: 3 
Vers ion Date: 0 I I I Iii 0 

CORRECTIVE ACTION SUJ\li\'LARY TABLE . 
Funccf'pCnbl4' Ctit<'l'i:t .R"com_lnt-Od('d Conetci,·e AC'riou DOi.'Uu:t~.urat iou 

>MR.L. .~'t/ 1 0 :;awplc..' A.u.alyz-: ~Jt instnunl!tH blauk to C'C'Irrecri\·e ncrlo11S 
cone. <.l~mou:;tnHe m:;Jnunenl is free C'lf mu~! be doC1.ltnetned 

po~sible conram.inntlon. E,·r•h•aU (l$ A nou ~c<Htfonuiry 

whether e1)1ire s:uuple batch must (OfttpOtUU.I l> 

b ... · ~·e-e:"'.tr~c r.::d. ci~JNJlclin~ on :l.'SsOdnted •.;:ith n 
c;.1Jen1l::.pec.:Uicatious. vaJne in che :.01 B :tfe 

i1fl~ged wi~h ·a· on 
Fotl\1 1 :... 

>MRI.. D<e:l~n)\ulc? c;,usc? of couram.Uwtion. R~soh·~ bhmk t:-.'1..' ~: 
A.u~ly:{..: an ctcccplt~bl~ iusll'tntl~lll before pro<;..:~din~. 

blank prior lO (l_a(tly2in£t :ann lytic ;~ ) 
.seQuence. 

.:!:. 40%,~ n<'rh·e ~mnclnnis Re~nalyze $.tandardr.. If stil.l Re; o[\;o lC'Al.. 
:: ~0% labeled S1itud~rd:5 ltnac..:cp•ablc. rcw.-...k~ .;,t;utdar& standard~ i~sue 

and 1'¢<'1113IVLC. before procc,·din•. 
> RRF: .!. 40% nativt and Reannty-u srand:u-d . lf s ti.U ('on~n~ut in c:, ... c 
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