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1.0 Project Management 

1.1 Introduction 

TRC Environmental Corporation (TRC) has prepared this Quality Assurance Project Plan (QAPP) 
for the sampling activities downstream of the Hayton Millpond dam (Dam).   

In November 2018, Wisconsin Department of Natural Resources (WDNR), Tecumseh Products 
Company (Tecumseh), and TRC Environmental Corporation (TRC) (for limited purposes)  
executed a Negotiated Agreement (BRRTS #02-08-281506) (Negotiated Agreement), in which 
Tecumseh agreed to certain response actions and obligations (WDNR, 2018).  In accordance 
with Section III.K. of the Agreement, on January 8, 2019, Tecumseh submitted a sampling and 
analysis plan (SAP) to characterize the nature and extent of polychlorinated biphenyls (PCBs) 
below the Dam (Figure 1 and Figure 2).  The WDNR reviewed the SAP and provided comments 
in a letter dated November 18, 2020.  Comment #4 of the response required the update and 
expansion of the project QAPP to cover all data collection methods.  A Site Investigation Work 
Plan (SIWP) and QAPP were required to be re-submitted within 60 days (January 15, 2021). 

The Site includes the Hayton Area Remediation Project (HARP) and areas downstream of the 
Dam at the Hayton Millpond where hazardous substances attributable to the former Tecumseh 
manufacturing facility may have migrated (WDNR, 2018).  TRC has an approved QAPP document 
to cover sampling and remediation activities within HARP (TRC, 2017).  The area downstream of 
the Dam is located more than 8.5 miles downstream from the potential source, a former 
manufacturing facility in New Holstein, Wisconsin.  Because the sample types and data quality 
objectives (DQOs) required for investigation of the South Branch Manitowoc River downstream 
of the Dam are different than those required for the HARP site  remediation activities, TRC has 
elected to prepare this QAPP as a separate stand-alone QAPP for the downstream investigation. 

This QAPP was prepared using the general guidance of the United States Environmental 
Protection Agency (USEPA) Requirements Quality Assurance Project Plans (QA/R-5) (USEPA, 
December 2002) and associated USEPA national and Region V guidance (USEPA, March 2001).  
QAPP revisions are submitted for informational purposes only to WDNR and are not specifically 
required by the Negotiated Agreement. 

This QAPP Revision 0 describes the project objectives and organization, functional activities, and 
Quality Assurance (QA)/ Quality Control (QC) protocols that will be used to achieve the required 
DQOs.  Specific protocols for sampling, sample handling and storage, sample numbering, chain-
of-custody, and laboratory and field analyses to be performed as part of the site investigation of 
areas downstream of the Dam are also described in applicable SIWPs.  The QA/QC procedures 
are in general accordance with applicable technical standards, WDNR requirements, regulations, 
and guidance.  The procedures and methods presented in this QAPP provide for adequate data 
precision, accuracy, representativeness, comparability, and completeness for the investigation 
activities.   
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This QAPP is applicable for work to be performed by TRC and its representatives on the South 
Branch Manitowoc River downstream of the Dam.  This QAPP is intended to support the sampling 
described in the 2021 SIWP (TRC, 2021), as well as any subsequent sampling programs, if any, 
of areas downstream of the Dam, with only minor revisions or attachments.  This QAPP may be 
modified in the future as other sampling programs or projects are identified or defined. 

1.2 Project Organization and Responsibilities 

WDNR is the lead regulatory authority and is overseeing all aspects of work carried out as part of 
the investigation work downstream of the Dam.  USEPA, although not a party to the Negotiated 
Agreement, has oversight and approval responsibilities through the federal Toxic Substances 
Control Act (TSCA).  No prior sample results collected from sediment downstream of the Dan had 
concentrations greater than 50 parts per million (ppm).  Tecumseh has the primary responsibility 
for investigation activities.  TRC has been retained by Tecumseh to implement the investigation 
activities.  The specific responsibility for each team member is described in detail below. 

1.2.1 RA Management and Oversight Responsibilities 

 TRC Program Manager (PM) – Chris Harvey, PE, TRC, Chicago, Illinois.  The PM has 
the responsibility for ensuring that the project meets WDNR’s objectives.  The PM will 
report project status to the WDNR and is responsible for the overall management of the 
project, including all technical and financial aspects of the work. 

 TRC Quality Assurance Officer (QA Officer) – Bruce Iverson, PE, TRC, Madison, 
Wisconsin.  The QA Officer will remain independent of direct job involvement and day-to-
day operations and will have direct access to the TRC PM to resolve any QA dispute.  The 
QA Officer has sufficient authority to stop work on the investigation as deemed necessary 
in the event of serious QA issues.  The QA Officer will perform QA audits on the sampling 
activities, provide QA technical assistance to the sampling team, and will be responsible 
to coordinate data verification.  The QA Officer will review and approve QA plans and 
procedures. 

 TRC Field Samplers – Field staff for this project are drawn from TRC’s pool of qualified 
resources.  The PM will utilize staff to gather and analyze data and to provide supporting 
materials.  The designated technical team members are experienced professionals who 
possess the degree of specialization and technical competence required to effectively and 
efficiently perform the required work. 

 WDNR PM – William “Bill” Fitzpatrick, WDNR – Division of Water, Watershed 
Management, Madison, Wisconsin.  The WDNR PM is the lead person for WDNR and is 
responsible for technical direction, review and approval of all aspects of work performed.  
The WDNR PM is the lead person for communication with the TRC team and is also 
responsible for coordinating communications with USEPA (if required), other state 
agencies, and other WDNR staff, as appropriate. 
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1.2.2 Laboratory Responsibilities 

The laboratory assigned with responsibility for chemical analysis of environmental samples is 
Pace Analytical Services, LLC (PAS) located in Green Bay, Wisconsin.  PAS is certified in the 
State of Wisconsin.  The PAS certification, Quality Manual (QM), and applicable standard 
operating procedures (SOPs) are provided in Appendix A.  

 Pace Analytical Services, LLC Analytical Project Manager (APM) – Laurie Woelfel, 
PAS, Green Bay, Wisconsin, will designate a chemist to be responsible for management 
of the analytical requirements for sample analysis and will report directly to the APM.  The 
APM will provide a complete interface with TRC from initial project specifications to final 
deliverables.  

 Pace Analytical Services, LLC Analytical QA Officer – Kate Verbeten, PAS, Green 
Bay, Wisconsin, has the overall responsibility for data before it leaves the laboratory.  The 
Analytical QA Officer will communicate data issues through the APM, oversee laboratory 
QA and QC documentation, conduct a detailed data review, implement laboratory 
corrective actions, and, if required, define laboratory QA and QC procedures and prepare 
SOPs.   

1.3 Project Target Schedule 

The investigation downstream of the Dam will be initiated during the spring/early summer of 2021, 
after WDNR’s approval of the SIWP.  Future phases of investigation will be completed on an as-
needed basis. 

1.4 Project Background and Description 

Historically, PCBs from a former manufacturing facility (from a transformer release) were 
potentially discharged into a storm water outfall that discharges into a portion of the watershed of 
Jordan Creek that includes drainage ditches in farm fields and which eventually flows into Pine 
Creek.  The ditches drain east to Jordan Creek, which flows generally northeast approximately 
one mile to a confluence with Pine Creek.  Pine Creek flows north and northwest through 
agricultural areas approximately six miles to the Hayton Millpond, where it joins the South Branch 
Manitowoc River.  Pine Creek enters Hayton Millpond from the south, the South Branch 
Manitowoc River enters from the northwest, and the Dam is located on the northeast end of the 
Millpond, where the South Branch Manitowoc River continues to the east (Figure 1). 

In August 2015, Tecumseh completed a reconnaissance study downstream of the Dam at the 
request of the WDNR in its letter dated January 15, 2015 (WDNR, 2015).  The methods and 
means used in this reconnaissance study were established in a WDNR approved SAP (WDNR, 
2013).  The reconnaissance study area extended from the Dam to approximately 1.5 miles 
downstream of the Dam in the South Branch Manitowoc River.  A surface-area weighted average 
concentration (SWAC) of 0.53 mg/kg was calculated for the study area.  The distribution and 
range of results indicated low levels of PCBs below the Dam.  The SWAC confirmed the 
effectiveness of the upstream HARP remediation program, that there is no on-going source of 
contamination, and that there is little PCB-associated risk downstream of the Dam. 
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Pursuant to the Negotiated Agreement, WDNR required further characterization of the sediment 
and overbank soil downstream of the Dam, extending from the Dam to approximately 2 miles 
downstream of the Dam in the South Branch Manitowoc River.  Figure 2 shows the extent of the 
investigation area. 

1.5 Quality Objectives and Criteria for Measurement Data 

DQOs are qualitative and quantitative statements that define the project objectives, define the 
appropriate type of data, and specify acceptable probabilities of making decision errors that will 
be used as the basis for establishing the quality and quantity of data needed for decision making.  
The DQOs have been developed in general accordance with USEPA Guidance for Data Quality 
Objectives Process (QA/G-4) (USEPA, February 2006).  The seven-step DQO process, as 
applied to the investigation downstream of the Dam, as applicable, is presented below. 

1.5.1 Step 1:  State the Problem 

Following a 2015 reconnaissance study, the WDNR has requested further characterization of 
sediment conditions and overbank soil downstream of the Dam. 

1.5.2 Step 2:  Identify the Goals 

The objectives of the investigation are as follows: 

 To characterize the nature and extent of PCBs in sediment approximately two miles below 
the Dam. 

 To evaluate the general overbank soil conditions and potential source areas below the 
Dam.  

 To expand the reconnaissance level study completed by Tecumseh in August 2015, by 
integrating the data from this additional study. 

 To assess the depth of water and sediment and the depositional environment in the South 
Branch Manitowoc River downstream from the Dam. 

1.5.3 Step 3:  Identify Information Inputs 

The August 2015 reconnaissance study results provides sediment characterization data to 
approximately 1.5 miles downstream of the Dam. 

1.5.4 Step 4:  Define the Boundaries of the Project Area 

The upstream and downstream boundaries of the project area for the sediment and overbank soil 
investigation are well defined, as previously described in Section 1.4. 

The focus of the sediment investigation is the surface and near surface depositional areas within 
the channel (soft sediment) and the overbank soil.  Soft sediment is defined as the unconsolidated 
inorganic/organic material that has settled out of surface water into in-channel beds in direct 
contact with the aquatic environment. 
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Soil is defined as the unconsolidated mineral or organic material in the overbank that has been 
subjected to and shows the effect of soil forming factors.  The overbank soil sampling area is 
generally within 5 - 10 feet from the top of bank and will include floodplain sample locations 
depending on the geomorphic surface. 

1.5.5 Step 5:  Develop the Analytical Approach 

Surficial sediment samples and overbank soil samples, as well as any water samples (either 
investigatory or QC samples) collected during the investigation will be analyzed for PCBs by 
SW-846 Method 8082, in accordance with the associated SIWP.  The soil and sediment data are 
used to characterize the downstream sediment, calculate the SWAC, and determine the potential 
need for a remedial action, as appropriate.  For solid matrix samples (e.g., soil and sediment), 
percent solids will be analyzed by ASTM D2974-87 to allow for PCB concentrations to be reported 
on a dry weight basis to maintain consistency.   

1.5.6 Step 6:  Specify Performance or Acceptance Criteria  

Potential decision errors may be associated with field sample variability and sample collection 
procedures that do not represent the site’s characteristics, or laboratory analytical procedures 
that do not meet the laboratory’s required QA/QC process. 

The Field Samplers will follow consistent methods to minimize potential errors in sample 
collection, handling, preparation and decontamination.  Analytical errors are limited through the 
use of appropriate and consistent reporting units, standard operating procedures and regular 
system calibrations as described in the laboratory QM (Appendix A).  In addition, laboratory 
control samples (LCS) will be analyzed to assess the precision, accuracy, representativeness, 
and comparability of the analytical results.  Laboratory DQOs, expressed in terms of precision, 
accuracy, and completeness are provided in Table 1, with further detail provided in the laboratory 
QM (Appendix A). 

1.5.7 Step 7:  Develop the Plan for Obtaining Data 

Historical data from the 2015 reconnaissance study were used to define the project area and 
select sample locations.  Sample locations and frequencies are outlined in the associated SIWP. 

In general, sediment samples will be collected at locations targeting the thickest soft sediment 
deposit at a given location along the river.  The core sampler will be advanced through the full 
thickness of sediment, to refusal, or to a maximum depth of 3 feet below the sediment-surface 
water interface.  If 12 inches or more of soft sediment are retrieved, the top 12-inches of sediment 
will be composited and submitted to the laboratory for analysis.  If less than 12 inches of sediment 
are recovered, the full thickness of soft sediment will be composited for analysis. 

Overbank soil samples will be collected to evaluate the general overbank soil conditions and 
potential source areas.  Overbank soil samples will target the 0- to 6-inch interval below ground 
surface (bgs) initially.  Deeper overbank samples, if deemed necessary based on the shallow 
sample results, will be collected on 12-inch intervals beginning at a depth of 6-inches bgs (i.e., 6- 
to 18-inches, followed by 18- to 30-inches, and so on). 
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1.6 Special Certifications 

PAS, a laboratory certified in the State of Wisconsin, shall analyze the samples (sediment, soil, 
water) in conjunction with this project.  Field personnel and contractors working on this project are 
required to have taken the 40 hour Occupational Safety and Health Administration (OSHA) 
training specified in 29 Code of Federal Regulations (CFR) 1910.120 and have a corresponding 
current 8 hour OSHA refresher certification, as applicable. 

1.7 Documents and Records 

The project team will maintain the project records.  These records will contain the final versions 
of scopes of work, results of samples, copies of written correspondences, and copies of reports.  
Project records include field documents and laboratory documents.  Electronic and hard copies 
of these files will be maintained for five years beyond completion of the project. 

1.7.1 Field Documents and Records 

Field documents and records consist of sample logs, chain-of-custody forms, field notes, site 
photographs, and other appropriate documentation.  The field documents and records will be 
maintained at the TRC office in Chicago, Illinois, during the active portion of the project and for 
five years beyond completion of the downstream of the Dam project phase. 

1.7.2 Laboratory Documents and Records 

Laboratory documents and records will be generated and maintained consistent with the PAS QM 
(Appendix A).  At a minimum, PAS will maintain records necessary to comply with WDNR 
laboratory certification.  The information includes records on sample preparation and extraction, 
instrument signals, and instrument conditions, calibration, calculations and quality control.  The 
laboratory retains records to comply with WDNR certification, and TRC will maintain records for 
five years beyond completion of the downstream of the Dam project phase. 

 

 



 QAPP – Downstream of Hayton Millpond Dam 
 Revision 0 
 January 2021 
 Section 2:  Data Generation and Acquisition 
 Page 2-1 of 2-12 
 
 

Tecumseh Products Company – Downstream of Hayton Millpond Dam Final    January 2021 
Quality Assurance Project Plan / Project No. 320928.0000.0000 Revision 0 

\\madison-vfp\Records\-\WPMSN\PJT2\320928\0000\000002\R3209280000PH2-002.docx  

2.0 Data Generation and Acquisition 

2.1 Sample Design Process 

A variety of samples are anticipated for the investigation.  The individual SIWPs document the 
samples required and sampling procedures.   

2.1.1 Sample Media 

Sample media will include soil samples from overbank locations and surficial sediment samples 
from in-channel sampling locations.  Water samples may be necessary for additional investigation 
and/or for QA/QC analysis (if specified in the associated Work Plan). 

Samples will be submitted to the PAS laboratory for analysis of Aroclor congeners and total PCBs 
(Table 1 and Appendix A). 

2.1.2 Sample Locations and Field Positioning 

Sample locations will be field located using a hand held, high resolution global positioning system 
(GPS) device capable of sub-meter accuracy. 

2.1.3 Sample Identification and Labels 

Each sample will be labeled with unique sample identifications (IDs) that will facilitate tracking 
and cross-referencing of sample information.  The sample identification scheme to be used is 
described in the SIWP.  Example sample identification schemes are described below. 

In-Channel Sediment Samples 

In-channel samples will have the additional prefix “IC” following the location ID. 

 For in-channel samples on the left side of the river: 

— MR IC [#010-499]L 
Example: MR IC 012L 

 For in-channel samples on the right side of the river: 

— MR IC [#510-899]R 
Example: MR IC 512R 

 For in-channel samples (center of the river): 

— MR IC [#910-999]C 
Example: MR IC 912C 
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Overbank Soil Samples 

 Overbank soil characterization samples on the left side of the river will be named as 
follows: 

— MR [#010-499]L [interval] 
Example: MR 012L 0-6” 

 And on the right side of the river: 

— MR [#510-899]R [interval] 
Example: MR 512R 0-6” 

The 3-digit sample number for all in-channel and overbank soil sample locations will be unique 
for a given sample type (e.g., overbank soil on the left side of the river) and will be labeled in 
sequence from upstream to downstream (e.g., beginning with “010” for soil on the left bank).  The 
ground surface will be used as the 0” reference for the sample interval.  

Water Samples 

Investigative water samples are not currently included as an investigation SOW.  If collected, 
investigative water samples will be given a unique sample identifier as defined in the associated 
SIWP. 

2.1.4 Decontamination 

Non-dedicated equipment used for sample collection or sample processing will be new or cleaned 
before its initial use in the field, and will be cleaned again before use at each subsequent sampling 
site (and between sample intervals).  Equipment subject to this decontamination procedure 
includes, but is not limited to, the following: 

 Coring tools (e.g., pistons or core barrels) 

 Shovels 

 Augers 

 Scoops, spatulas, and mixing bowls (if re-used) 

The general procedure for decontaminating field equipment is as follows:  

 Scrape off as much loose material as possible. 

 Disassemble the equipment, as appropriate. 

 Wash with detergent/potable water solution. 

 Rinse thoroughly with deionized (DI) or distilled water.  

 Allow equipment to air dry prior to next use.  
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 Wrap equipment for transport with inert material (aluminum foil or plastic wrap) to prevent 
direct contact with potentially contaminated material.  

Field decontamination of sampling equipment will take place at a designated location on-site or 
within the sample processing area.  Decontamination will be performed in 5-gallon buckets, and 
will be managed as IDW as specified in the SOW.  Decontamination water will be changed out 
for new, clean solutions at a minimum of once per sampling day. 

2.1.5 Sample Container, Preservation, and Holding Time Requirements 

Sample preservatives and containers shall be prepared and used as necessary to comply with 
laboratory method requirements for analytes of interest (see Table 2). 

2.2 Sampling Methods 

This section describes the anticipated sampling procedures as well as the equipment, supplies, 
sample containers, preservation and holding time requirements, sample volumes, and 
decontamination procedures. 

2.2.1 General Sampling Guidelines 

The following protocols will be employed during sample collection activities downstream of the 
Dam: 

 Prior to arriving at the site, field sampling equipment will be examined to verify that it is in 
good operating condition.  After each use, non-dedicated sampling equipment will be 
washed (i.e., decontaminated) with a laboratory grade soap and rinsed in clean, distilled 
or deionized water. 

 Sample preservatives and containers shall be prepared and used as necessary to comply 
with laboratory method requirements for analytes of interest (see Table 2). 

 Field sampling crew members will use a new pair of disposable latex or nitrile gloves for 
each sample location, for each sample collected or processed, and will change them as 
appropriate when torn or soiled. 

 Field QC samples will be collected and submitted to the laboratory at a frequency specified 
in the associated SIWP, and in accordance with requirements outlined in Wisconsin 
Administrative Code (WAC) Chapter NR 716.13(6).  

 The sampling generated wastes (i.e., sediment, soil, etc.) will be collected, containerized, 
and labeled for proper transport and disposal. 

 Sample labels will be completed at the time of sample collection, noting the site 
identification, sample location, sample interval (as appropriate), preservative (as 
appropriate), sample analysis, and sample collection date. 

 The sampling procedures will be recorded in the field notes. 
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 If the listed sampling or processing procedures cannot be performed or require 
modification, then a Corrective Action Form will be initiated and steps will be taken to 
rectify the nonconformance issues as appropriate.  The Corrective Action Form is included 
in Appendix B.  The appropriate project personnel will be notified of any material change 
that warrants the completion of a Corrective Action Form.   

2.2.2 Sample Collection 

In-Channel Sediment Sample Collection 

Sediment core samples will be collected using clear plastic (PVC, lexan, polycarbonate, or 
equivalent) core tubes.  The core tubes will ordinarily be 2-inches in diameter, but may range in 
diameter from 1.5-inches to 3-inches in diameter depending on the sampling conditions (e.g., 
sediment type and water depth).  The core tube may be used in conjunction with a piston coring 
assembly, a steel core sampler, or simply be deployed by hand, depending on the field conditions. 

At each sampling location, a water depth measurement will be recorded prior to collecting the 
core sample.  This may be achieved by using a core tube or rod pre-marked in 0.1-foot 
increments, or a weighted tape measure, or similar device.  The water depth measuring device 
will be lowered through the water column until in contact with the sediment surface, and the water 
depth, estimated to the nearest 0.1 foot, will be recorded. 

Once the water depth is recorded, the core tube will then be pushed by hand through the entire 
thickness of soft sediment and into the underlying soil until refusal is encountered, or to a 
maximum of 3 feet below the sediment/surface water interface.  The penetration depth will be 
recorded.  The sample core will be extracted from the sediment, capped, labeled, maintained in 
a vertical orientation, and transported to shore for processing.  If soft sediment is not present; or 
the core recovery at the time of retrieval is less than 12 inches and does not appear representative 
of sediment conditions, up to three attempts may be made to collect a representative core sample 
at the sample location. 

Physical data collected at each location will include the following: 

 The water depth; 

 The distance that the core is pushed into the sediments; 

 The thickness of soft sediment; 

 The conditions of refusal (physical impediment or resistance); 

 The visual description of the deposit; and 

 The recovery length. 
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Overbank Soil Sample Collection 

Overbank soil samples will be collected using either a spade, a hand auger, a push tube sampler, 
or equivalent.  The sample contacting portion of the sampling equipment will be stainless steel, 
or if collected with a coring tool, a clear plastic (e.g., PVC, polycarbonate, or equivalent) sleeve 
may be used.  Initial soil samples will be collected from a depth of 0 to 6 inches below grade.  If 
deeper samples are required by the SOW, they will be collected at 12-inch intervals beginning at 
a depth of 6-inches below grade.  Overbank soil samples will be collected directly into a vessel 
for homogenization or for transport to the sample processing location. 

2.2.3 Sample Processing 

Once retrieved from the sample location, the sediment, soil, and water samples will be processed, 
containerized, and transported to the analytical laboratory in accordance with the applicable 
SIWP, disposal facility, or WPDES permit requirements.  Sediment/soil sample containers, 
preservation requirements, and holding time requirements applicable to this project are 
summarized on Table 2. 

2.3 Sample Handling, Chain-of-Custody, and Shipping 

Field personnel are responsible for the care and custody of samples until they are transferred to 
the onsite laboratory or shipped, as necessary.  As few people as possible should handle the 
samples.  At the time of collection, sample labels and chain-of-custody forms will be completed 
by the field sampling team using waterproof ink.  The label will include the project number, unique 
sample identification number, collection date, and sample type.  A representative chain-of-custody 
form is given in Appendix B.   

Samples will be accompanied by a properly completed chain-of-custody (COC) form during each 
step of custody transfer and shipment.  When physical possession of samples is transferred, both 
the individual relinquishing the samples and the individual receiving them will sign, date, and 
record the time of transfer on the COC form. 

Samples will be shipped directly to the laboratories by a TRC employee, an overnight commercial 
courier, or a laboratory-supplied courier service.  In the case of sample shipment by an overnight 
commercial courier, a package tracking number will serve as an extension of the COC form while 
the samples are in transit.  The COC forms will be sealed inside the sample cooler within a clear 
plastic bag taped to the inner top of the cooler and the custody seals, if used, will be completed 
on the outside of the cooler prior to shipment.  Commercial couriers are not required to sign off 
on the custody forms since the forms are sealed inside the cooler prior to shipment so any custody 
seal remains intact. 

The original COC form will accompany the samples at all times.  A copy of all COC forms 
submitted to the laboratory will be retained by the sampler along with field records/logbooks 
documenting sample collection and will be placed in the project files.  

If at the completion of sampling, the samples are not shipped directly from the field or point of 
collection to the analytical laboratory, the samples will be temporarily stored in an iced cooler at 
a secure location (e.g., locked vehicle, residence, office).  Access to the secure location and 
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transfer of the sample containers for laboratory delivery shall only be provided by a TRC employee 
and such sample transfer shall be recorded on the COC form. 

2.4 Analytical Methods and Procedures 

The sediment, soil, and water samples collected for chemical analyses during this investigation 
will be analyzed using the methods provided in Table 1.  Target reporting limits for the matrices 
of interest are also provided in Table 1.  The following sections describe the analytical methods 
that will be used.  Corresponding SOPs for these analyses are included in Appendix A. 

2.4.1 Total PCB in Sediment, Soil, and Water  

Sediment, soil, and water samples collected for laboratory analysis by PAS during the 
investigation, will be analyzed for PCBs using USEPA Method SW-846 Method 8082.  

2.4.2 Percent Solids in Sediment/Soil 

Percent solids of sediment/soil samples will be determined gravimetrically at the PAS laboratory 
by drying aliquots of the samples that are collected in the field.  The PAS SOP for this procedure, 
which is taken from ASTM D2974-87 will be followed.  Results will be reported as percent dry 
weight.  Appendix A contains the PAS SOP for percent solids or total solids.  These results will 
be used to calculate the PCB results back to a dry weight basis. 

2.5 Quality Control Requirements 

Specific procedures related to field quality assurance samples, and laboratory quality assurance, 
namely calibrations, matrix spikes, surrogate spikes, method blanks, laboratory control samples, 
laboratory duplicate and matrix spike duplicates are described in the following sections.  The 
individual laboratory SOPs provided in Appendix A, also describe specific QC elements and 
acceptance criteria that apply to each parameter.   

2.5.1 Field Quality Assurance/Quality Control (QA/QC) Samples 

Four types of QA/QC samples may be collected during the course of the investigation: 

 Field duplicates; 

 Field equipment blanks; 

 Matrix spike/matrix spike duplicates; and 

 Temperature blanks. 

QA/QC samples will be collected as required by WAC Chapter NR 716.13(6) and as specified in 
the associated SIWP.  Each of the QA/QC sample types and collection frequencies (if required 
for the SOW) are described below. 
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Field Duplicates 

Blind field duplicate samples, prepared by splitting a single homogenous sample into two separate 
sets of containers, will be used to evaluate sampling precision.  Points where duplicate samples 
are to be collected will be selected by the field personnel and will be submitted as blind duplicates 
to the laboratory (i.e., field duplicates are separate study samples that are submitted to the 
analytical laboratory without distinguishing identification).  Duplicate samples will be numbered 
sequentially beginning with “DUP-001.” The duplicate sample ID number and the associated 
primary sample ID will be recorded in the field logbook and/or field data sheet.  Blind duplicate 
samples will be collected only for water matrix samples (not for solid matrices) at a frequency of 
one for every 10 (or fewer) primary samples collected.  Duplicate samples are not required for 
soil samples under WAC Chapter 716.13(6)(b).  

Field Equipment Blank (Rinsate Blank) 

Field equipment blanks (or “rinsate blank”) consisting of analyte-free water may be collected and 
submitted to the analytical laboratory to assess the quality of the data resulting from the field 
sampling program.  The water source for the blanks will consist of deionized or distilled water 
from an off-site source.  Field equipment blanks are analyzed to check for procedural 
contamination at the site that may cause sample contamination.  Field equipment blanks are 
samples collected in the field by rinsing apiece of non-dedicated sampling equipment (e.g., steel 
bowls, Geoprobe® samplers, or sampling pumps) that has just been decontaminated with 
analyte-free water or other blank matrix, and then transferring this water to the proper sample 
bottles.  If included in the applicable SOW, field equipment blanks will be collected at a frequency 
of one for every 10 (or fewer) primary samples that are collected with the non-dedicated 
equipment.  Equipment blanks will be numbered sequentially starting with FB-001 (FB-001, FB-
002, FB-003, etc.), and may have the specific piece of equipment appended to the sample ID 
(e.g., “FB-001-bowl”).  Equipment blanks will not be collected from dedicated or disposable field 
equipment, and they are not required under WAC Chapter NR 716.13(6)(b) for soil samples. 

Matrix Spike/Matrix Spike Duplicate 

Additional sample volume for matrix spike and matrix spike duplicate (MS/MSD) samples will not 
be collected or specified by the field sampling team unless requested by the laboratory.  The 
laboratory will select one sample per analytical batch (20 analytical samples) to perform a 
MS/MSD as required by the analytical methods.  A matrix spike and matrix spike duplicate 
(MS/MSD) are representative but randomly chosen client samples that have known 
concentrations of analytes of interest added to the samples prior to sample preparation and 
analysis.  They are processed along with the primary (un-spiked) sample collected from the same 
location.  The purpose of the MS/MSD is to document the accuracy and precision of the method 
for that specific sample.  Control charts are maintained that are indicative of typical MS/MSD 
recoveries of ‘real’ samples rather than laboratory-controlled samples.  The MS/MSD data serves 
as an indication of the problems that may be associated with a specific sample or sample matrix, 
as some materials can interfere with certain analytes.  MS/MSD samples typically consist of a 
triple volume of an existing sample.  MS/MSD samples will be collected at a frequency requested 
by the laboratory and as sample volume permits.  MS/MSD samples will be identified by placing 
“MS/MSD” as the suffix of a sample (e.g. “MW-12 MS/MSD”). 
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Temperature Blanks 

The condition of each cooler will be evaluated upon receipt at the laboratory.  Samples received 
on ice are considered preserved at the correct temperature (4°C, ± 2°).  Temperature blanks may 
also be analyzed to assess whether the sample temperature was maintained during sample 
transport, especially in the case that the ice has all melted.  Temperature blanks consist of a 
sample container, generally polyethylene, filled with tap water.  One temperature blank will be 
transported with each cooler containing sample containers. 

2.5.2 Initial and Continuing Calibration 

The compliance requirements for satisfactory instrument calibration ensure that the instrument is 
capable of producing acceptable quantitative data.  They consist of an initial calibration to 
demonstrate that the instrument is performing acceptably throughout the analytical working range 
before project samples are analyzed, and continuing calibration checks that document that the 
initial calibration is still valid and that satisfactory maintenance and day-to-day adjustment of the 
instrument have been achieved.  Initial and continuing calibration checks apply to the PCB 
analyses of sediment/soil and water samples conducted during the investigation.   

Specific control criteria and corrective action requirements for initial and continuing calibration 
checks are given in the laboratory QM and respective method SOPs given in Appendix A. 

2.5.3 Method Blanks 

A method blank will be analyzed by the laboratory at a frequency of one blank per 
20 environmental samples or, in the event that an analytical batch consists of less than 
20 samples, one method blank will be analyzed per sampling event.  Laboratory distilled and 
analyte-free water or clean sand will be used for the method blank.  Method blanks will be carried 
through the entire analytical procedure and apply to the PCB in sediment/soil and water samples 
and percent solids analyses conducted during the investigation. 

The specific acceptance criteria for method blanks for each procedure can be found in the 
respective SOP given in Appendix A. 

2.5.4 Matrix Spike/Matrix Spike Duplicate and Laboratory Control Samples 

MS/MSD and LCS samples for PCBs will be analyzed at a minimum frequency of one per 
20 environmental samples.  A LD sample may be substituted for a MS/MSD pair.  At least one 
Aroclor will be used for the total PCB (8082) matrix spikes.  Acceptance criteria are described in 
the PAS SOP provided in Appendix A.  Percent spike recoveries will be used to evaluate analytical 
accuracy while relative percent difference between duplicates will be used to assess precision. 
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2.5.5 Surrogate Standards 

Surrogate spikes are used in PCB analyses.  Every blank, QC, and environmental sample 
analyzed for PCB by GC/ECD will be spiked with decachlorobiphenyl (DCBP) and 2,4,5,6-
tetrachloro-m-xylene (TCMX), the surrogates specified in the SOP, prior to extraction.  If a sample 
concentration is high and requires substantial (greater than 10x) dilution in order to quantify, its 
surrogate recovery will not be calculated and the resulting data will be flagged for "Non Reportable 
Surrogate Recovery" due to sample dilution. 

2.5.6 Corrective Action 

Any team member may identify a need for corrective action.  The corrective action process 
consists of identifying a problem, acting to eliminate the problem, monitoring the effectives of the 
corrective action, verifying that the problem has been eliminated, and documenting the corrective 
action.  A Corrective Action form for field activities is included in Appendix B.  The laboratory 
corrective action process is described in the laboratory QM (Appendix A). 

2.6 Instrument/Equipment Testing, Inspection and Maintenance 

This section describes the procedures for maintaining the accuracy of the instruments and 
measuring equipment that is used for field measurements and laboratory analyses.  These 
devices are calibrated, or the calibrations are verified, prior to each use or according to a 
prescribed schedule.   

2.6.1 Field Instruments/Equipment 

Equipment used during field sampling, including scoops, bowls, sampling probes, and augers, 
will be examined prior to use to make sure it is clean and in good operating condition.   

A hand held GPS unit will be used to locate sample locations.  The GPS unit will be handled 
according to the manufacturer’s recommendations and recalibrated on a regular maintenance 
interval or as determined necessary by the Field Samplers to provide accurate and reproducible 
results.  Damaged equipment or inaccurate measurements will be recorded on field notes at the 
time they are noticed and replacement equipment will be acquired for subsequent field activities. 

2.6.2 Laboratory Instruments/Equipment 

Calibration of laboratory equipment will be performed according to the procedures specified in the 
laboratory QM and respective SOPs provided in Appendix A.  Written documentation of calibration 
repairs or replacement of instruments will be maintained by the laboratory personnel.  These 
records will be kept at the laboratory and will be available for audit.  The laboratory will maintain 
service contracts with instrument vendors, or train laboratory staff to perform repairs with the 
appropriate equipment. 
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2.7 Data Reduction, Validation and Reporting 

2.7.1 Data Reduction 

Data reduction includes all activities that convert instrument responses into reportable results and 
may involve mathematical calculations, compound identification, and summary statistics.  For all 
investigation parameters, calculations are performed by computer programs.  The initial data 
reduction is the responsibility of the analyst or field person operating the analytical instrument.  
General data reduction duties at this level are as follows: 

 Calculate spike recoveries and precision for duplicates. 

 Identify QC data (method blanks, spikes, duplicates, LCS) for review by senior level staff. 

 Check transcription of sample identification numbers on raw data records. 

 Calculate final concentrations for environmental samples, accounting for dilution factors 
extraction volumes or masses, and percent solids. 

At PAS, after the primary analyst has performed the data review checklists, the results are 
submitted to a peer reviewer who reviews 100% of the data entered including quality control 
review for use of the proper methodology and detection limits, compliance to quality control 
protocol and criteria, presence and completeness of required deliverables, and accuracy of 
calculations and data quantitation.  The peer review includes analyst-generated calculations.  The 
APM examines the report for method appropriateness, detection limits and QC acceptability.  Any 
deviations from the referenced methods are checked for documentation and validity, and QC 
corrective actions are reviewed for successful resolution.   

PAS raw data, certificates pertaining to calibration and maintenance of equipment, raw data from 
instrumentation, quality control documents and logbooks are stored, in either paper files or 
electronically in a secure location, under the unique PAS project number that has been assigned.  
Both types of records are retained at PAS for five years after the analysis is completed, unless a 
longer period is mandated by regulatory requirements. 

2.7.2 Data Validation/Usability 

Data validation/usability of any or all analytical parameters may be undertaken by one or more of 
the entities participating in the investigation program, at their sole discretion.  Validation/usability 
of analytical data includes checks for data consistency by looking for comparability of duplicate 
analyses, potential sample contamination as indicated by the results of field blank or laboratory 
blank sample analyses, adherence to accuracy and precision acceptance criteria, transmittal 
errors, and anomalously high or low concentrations.  The following is a description of the specific 
procedures to be used to assess the level of precision, accuracy, and completeness during the 
routine sample analyses. 
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Precision 

Precision is a measurement of reproducibility of repetitive measurements and will be assessed 
by comparing the analytical results of MS/MSD pairs and LD samples for PCB analyses.  The 
relative percent difference (RPD) will be calculated for each pair of duplicate analyses using the 
formula below: 

RPD = (R1 - R2) / ((R1 + R2) /2) x 100 

Where:  

R1 = value of the first result 
R2 = value of the second result 

Accuracy 

Accuracy is a measurement of correctness using spike recovery calculations, including random 
and systemic errors, and will be assessed by calculating the percent recovery of MS/MSD and 
LCS samples and comparing it to the method acceptance criteria.  Percent recovery (%R) will be 
calculated using the following equation: 

%R = ((SSR - SR) / SA) x 100 

Where:  

SSR = spiked sample result 
SR = sample result or background concentration 
SA = spike added concentration 

Completeness 

Completeness will be assessed by comparing the number of valid or useable results following 
data validation, to the total number of results generated.  The project goal is 90%.  The following 
equation will be used to determine completeness: 

%C = (V/T) x 100 

Where:  

V = number of valid sample results 
T = total number of sample results 
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2.7.3 Data Deliverables and Reporting 

Final laboratory data reports for investigation activities will consist of the following deliverables: 

 A summary of the analytical methods used and any analytical problems and unusual 
conditions; 

 Dates of sample receipt, extraction/preparation and analysis; 

 Method blank summaries; 

 Duplicate sample data, surrogate compound recovery data, MS/MSD recovery data, LCS 
recovery data and all associated control limits; 

 Executed chain-of-custody records. 

Electronically formatted data deliverables will be utilized to expedite data review and submittal. 
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3.0 Assessment and Oversight 

3.1 Assessment and Response Actions 

Assessment and oversight activities may be performed to determine whether the QC measures 
outlined in this QAPP are implemented and documented.  The QA Officer may perform an 
assessment and oversight to check conformance to the plan.  

3.2 Field Audits 

Internal field audits may be performed to verify compliance with the QAPP.  Audits may include 
examination of the work area, sampling practices, sample handling, labeling, storage, shipping, 
and field documentation.  If performed, the auditor will provide a summary letter to document the 
visit and any QC issues not in compliance.  If an item is identified, an additional internal audit may 
be performed at the discretion of the QA Officer. 

3.3 Laboratory Audits 

The laboratory may conduct internal system audits at the discretion of the Analytical QA Officer 
as described in the QM (Appendix A).  If performed, the Analytical QA Officer prepares and issues 
an internal audit report identifying the observations and deficiencies that require corrective action, 
if any.  The responsible manager will respond to the internal laboratory audit, the Analytical QA 
Officer will review the response and if acceptable determine the response is adequate.  The 
Analytical QA Officer will re-examine the area, as appropriate.   

In addition, external audits are performed on a regular basis by regulatory agencies to maintain 
laboratory certifications and by clients to maintain appropriate specific protocols.   
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Table 1: Project Goals for Precision, Accuracy, and Completeness for Laboratory Measurements 

Parameter Matrix Method(1) 
Reportable 

Units 

Laboratory 
Method 

Detection Limit 

Laboratory 
Reporting  

Limit 

Precision 
Goal 

(%RPD) 

Accuracy 
Goal 
(%R) 

Completeness 
Goal 
(%) 

Percent Solids Sediment/ 
Soil 

ASTM D2794-87 % dry weight 0.1 weight/weight 0.1 weight/weight ± 10 NA 90 

PCB Congeners 
and Total PCB(3) 

Sediment/ 
Soil 

SW-846 8082 mg/kg or µg/kg 
dry weight 

15.22 µg/kg 50.0 µg/kg ≤ 50%(2) ± 30 90 

PCB Congeners 
and Total PCB(3) 

Water SW-846 8082 µg/L 0.112 μg/L 0.5 μg/L ≤ 30%(2) ± 30 90 

Footnotes: 
(1) References: USEPA 40 CFR Part 136 and SW-846, Third Edition, both as amended. 
(2) References: Environmental Data Review Supplement For Regional Data Review Elements and Superfund Specific Guidance/Procedures, U.S. EPA New England, April 2013. 
(3) PCB congeners are included in Appendix A 

Notes: 

%RPD = relative percent difference 

PCB = Polychlorinated biphenyls 

%R = percent recovery 
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Table 2: Sample Container, Preservation, and Holding Time Requirements 

Parameter Matrix Method(1) 

Sample Container  
and Size 

(minimum) Preservation Maximum Holding Time(2) 

Percent Solids Sediment/Soil ASTM D2794-87 4 oz. glass or plastic jar 4° ± 2°C 7 days 

PCB - Total Sediment/Soil USEPA 8082 2 oz. wide mouth glass jar 4° ± 2°C 14 days (3) 

PCB - Total Water USEPA 8082 2 1-liter amber glass 4° ± 2°C 7 days (4) 

Footnotes: 
(1) References: USEPA 40 CFR Part 136 and SW-846, Third Edition, both as amended 
(2) From date of sample collection. 
(3) The laboratory recognizes the SW846 Chapter 4 hold time of none, and uses a 1 year hold time for extraction and extracts. 
(4) The laboratory follows 40CFR Part 136 hold time of 1 year until extraction, 1 year after extraction. 
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Appendix A: PAS Laboratory Documentation 

 







































































































































































































































































































































































Pace Analytical Services, LLC    
1241 Bellevue St., Suite 9 | Green Bay, WI 54302
(Main Line) 920‐469‐2436
www.pacelabs.com

Detection Limits and Reporting Limits
Analytical | Extraction Method: EPA 8082 | 3510C

Matrix: Aqueous

List Analyte CAS Number True MDL (ug/L) (1,2) PQL (ug/L) (1,2) Lower Upper RPD Lower Upper RPD
CS Total PCB NA 0.112 0.5 72 110 20 20 126 37
ALL PCB‐1016 (Aroclor 1016) 12674‐11‐2 0.112 0.5 72 110 20 20 126 37
ALL PCB‐1221 (Aroclor 1221) 11104‐28‐2 0.112 0.5 72 110 20 20 126 37
ALL PCB‐1232 (Aroclor 1232) 11141‐16‐5 0.112 0.5 72 110 20 20 126 37
ALL PCB‐1242 (Aroclor 1242) 53469‐21‐9 0.112 0.5 72 110 20 20 126 37
ALL PCB‐1248 (Aroclor 1248) 12672‐29‐6 0.112 0.5 72 110 20 20 126 37
ALL PCB‐1254 (Aroclor 1254) 11097‐69‐1 0.112 0.5 72 110 20 20 126 37
ALL PCB‐1260 (Aroclor 1260) 11096‐82‐5 0.112 0.5 72 110 20 20 126 37
CS PCB‐1262 (Aroclor 1262) 37324‐23‐5 0.112 0.5 72 110 20 20 126 37
CS PCB‐1268 (Aroclor 1268) 11100‐14‐4 0.112 0.5 72 110 20 20 126 37
SUR Decachlorobiphenyl (S) 2051‐24‐3 NA NA 15 121 NA NA NA NA
SUR Tetrachloro‐m‐xylene (S) 877‐09‐8 NA NA 39 127 NA NA NA NA

1) Samples may be diluted due to the presence of high levels of target and non‐target analytes, or other matrix interferences.
2) Laboratory MDLs, PQLs and Control Limits are subject to change.

LCS/LCSD(2) MS/MSD(2)
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Pace Analytical Services, LLC  
1241 Bellevue St., Suite 9 | Green Bay, WI 54302
(Main Line) 920‐469‐2436
www.pacelabs.com

Detection Limits and Reporting Limits
Analytical | Extraction Method: EPA 8082 |3541

Matrix: Solid

List Analyte CAS Number True MDL (ug/kg) (1,2,3) PQL (ug/kg) (1,2,3) Lower Upper RPD Lower Upper RPD
CS Total PCB NA 15.22 50.0 59 119 20 55 123 20
ALL PCB‐1016 (Aroclor 1016) 12674‐11‐2 15.22 50.0 59 119 20 55 123 20
ALL PCB‐1221 (Aroclor 1221) 11104‐28‐2 15.22 50.0 59 119 20 55 123 20
ALL PCB‐1232 (Aroclor 1232) 11141‐16‐5 15.22 50.0 59 119 20 55 123 20
ALL PCB‐1242 (Aroclor 1242) 53469‐21‐9 15.22 50.0 59 119 20 55 123 20
ALL PCB‐1248 (Aroclor 1248) 12672‐29‐6 15.22 50.0 59 119 20 55 123 20
ALL PCB‐1254 (Aroclor 1254) 11097‐69‐1 15.22 50.0 59 119 20 55 123 20
ALL PCB‐1260 (Aroclor 1260) 11096‐82‐5 15.22 50.0 59 119 20 55 123 20
CS PCB‐1262 (Aroclor 1262) 37324‐23‐5 15.22 50.0 59 119 20 55 123 20
CS PCB‐1268 (Aroclor 1268) 11100‐14‐4 15.22 50.0 59 119 20 55 123 20
SUR Decachlorobiphenyl (S) 2051‐24‐3 NA NA 62 104 NA NA NA NA
SUR Tetrachloro‐m‐xylene (S) 877‐09‐8 NA NA 69 115 NA NA NA NA

1) Actual solid reporting limits are on a dry weight basis and will be higher than the values listed due to moisture content and the volume of the solid sample.
2) Samples may be diluted due to the presence of high levels of target and non‐target analytes, or other matrix interferences.
3) Laboratory MDLs, PQLs and Control Limits are subject to change.

LCS/LCSD(3) MS/MSD(3)

1 of 1
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