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ACRONYMS AND ABBREVIATIONS

ACHP Advisory Council on Historic Preservation
APE Area of potential effects
ARPA Archeological Resources Protection Act of 1979
As Arsenic
BC British Columbia
CCT Confederated Tribes of the Colville Reservation
CDC Centers for Disease Control
CERCLA Comprehensive Environmental Response, Compensation and Liability Act
CFR Code of Federal Regulations
CLP Contract Laboratory Program
cm centimeter
COC Chain of custody
CRCP Cultural resources coordination plan
DAHP Washington State Department of Archaeology & Historic Preservation
DOI United States Department of Interior
DOJ United States Department of Justice
DQO Data quality objective
DU Decision unit
ECY Washington Department of Ecology
EDD Electronic data deliverable
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ERT Environmental Response Team
FOIA Freedom of Information Act
FSP Field Sampling Plan
FE Fundamental Error
GIS Geographic information system
GPS Global positioning system
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HHRA Human health risk assessment
HI Hazard index
H0 Null hypothesis
H&S Health and Safety
IC Incremental composite (sample)
IEUBK Integrated Exposure Uptake Biokinetic Model
IMS Information management system
ITRC Interstate Technology and Regulatory Council
IVBA In vitro bioaccessibility assay
kg kilogram(s)
Lake Roosevelt Franklin D. Roosevelt Lake
LCS/LCSD Laboratory control sample/laboratory control sample duplicate
LOE Level of effort
MEL Manchester Environmental Laboratory
mg/dl milligrams per deciliter
mg/kg milligrams per kilogram
mm millimeter(s)
MOA Memorandum of Agreement
MS/MSD Matrix spike/matrix spike duplicate
NAGPRA Native American Graves Protection and Repatriation Act
NEPA National Environmental Policy Act
NHPA National Historic Preservation Act
NPS National Park Service
OSRTI Office of Superfund Remediation and Technology Innovation
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OSWER Office of Solid Waste and Emergency Response
Pb Lead
ppm parts per million
QA Quality assurance
QAPP Quality assurance project plan
QA/QC Quality assurance/quality control
RBA Relative bioavailability
RBC Risk-based concentration
RCW Revised Code of Washington
RI/FS Remedial Investigation and Feasibility Study
RM River mile
RPD Relative percent difference
RPM Remedial Project Manager
RQAM Regional Quality Assurance Manager
RSCC Regional Sample Control Coordinator
RSL Residential screening level
RV Recreational vehicle
SERAS Scientific Engineering Response & Analytical Services
SHPO State Historic Preservation Officer
SHSP Site health and safety plan
Site Upper Columbia River site
SOP Standard operating procedure
sq ft Square feet
SSL Soil screening level
STI Spokane Tribe of Indians
SU Sampling unit
TAI Teck American, Incorporated
TAL Target analyte list
Teck Teck Metals, Ltd.
THPO Tribal Historic Preservation Officer
TL Task leader
TR Total risk
UCR Upper Columbia River
UFP-QAPP Uniform Federal Policy – Quality Assurance Project Plan
µg/dL micrograms per deciliter
µm micrometers
U.S. United States
USBR United States Bureau of Reclamation
U.S. EPA United States Environmental Protection Agency
VSP Visual sampling plan (software supported by EPA to determine the number of samples or

increments)
WA Washington
WAC Washington Administrative Code
WAM Work assignment manager
95UCL 95 percent upper confidence limit
“ Inch
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INTRODUCTION

This document presents the Uniform Federal Policy-Quality Assurance Project Plan (UFP-QAPP) for the
Upper Columbia River (UCR) Residential Soil Study within the northernmost reaches of the UCR Study
Area (north of the town of Northport to the United States [U.S.] – Canada border). The properties to be
sampled were identified through voluntary participation. The UCR Residential Soil Study represents one of
the tasks that will be completed as part of the remedial investigation and feasibility study (RI/FS). The
RI/FS is being conducted under a Settlement Agreement between Teck American, Incorporated (TAI) and
the U.S. Environmental Protection Agency (U.S. EPA). This QAPP was prepared by SRC, Inc. under
Scientific, Engineering, Response & Analytical Services (SERAS) work assignment SERAS 0-079 to the
U.S. EPA Environmental Response Team (ERT).

The objective of this study is to collect data that will refine exposure estimates for residents in the
northernmost reaches of the Columbia River Study Area to support the human health risk assessment
(HHRA). Specifically, surface soils will be collected from rural residential properties in the Columbia
River valley north of Northport, Washington (WA) and extending to the U.S. – Canada border (UCR Study
Area, see Figure 1); surface soil concentrations for target analyte list (TAL) metals1 (no mercury [Hg]) will
be determined; and the in vitro bioaccessibility (IVBA) of lead (Pb) and arsenic (As) in soil will be
measured.2

Figure 1. Residential Property Owners within the Initial UCR Study Area

1TAL metals include aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, copper,
iron, lead, magnesium, manganese, nickel, potassium, selenium, silver, sodium, thallium, vanadium, and zinc.
Risk-based concentrations for each TAL metal are available in Attachment E.

2 “Bioaccessibility testing will only be run for increment composite samples that have a Pb or As concentration greater
than or equal to 100 or 20 parts per million (ppm), respectively.
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This QAPP describes the UCR Study Area history, data quality objectives (DQOs), study design, analytical
procedures, and quality assurance and quality control (QA/QC) procedures for the UCR Residential Soil
Study. The DQOs for the UCR Residential Soil Study are included as Attachment A. Property-specific
sampling maps are presented in Attachment B. The field sampling plan (FSP) is presented in Attachment C.
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Site Name/Project Name: UCR Residential Soil Study
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Lead Organization: EPA/ERT

Preparer’s Name and Organizational Affiliation: Karen Kracko, Nick Flavin, and Julie Rothrock,
SRC/SERAS

Preparer’s Address, Telephone Number, and Email Address: 2890 Woodbridge Avenue, Edison, New
Jersey 08837, 732-494-4047, kkracko@srcinc.com

Preparation Date (Day/Month/Year): 08/13/2014

Investigative Organization’s Project Manager/Date:
Signature

Printed Name/Organization: David Charters/ERT Work Assignment Manager

Investigative Organization’s Project Quality Assurance (QA) Officer/Date:
Signature

Printed Name/Organization: Stephen Blaze/ERT Quality Coordinator

Lead Organization’s Project Manager/Date:
Signature

Printed Name/Organization: Laura Buelow/EPA Region 10 Remedial Project Manager

Approval Signatures/Date:
Signature

Printed Name/Organization: Gina Grepo-Grove/EPA Region 10 QA Manager

Approval Signatures/Date:
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Printed Name/Title: Deborah Killeen/SERAS QA/QC Officer
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QAPP Worksheet #2: QAPP Identifying Information

Site Name/Project Name: UCR Residential Soil Study
Site Location: WA State
Site Number/Code: 10EM
Operable Unit: N/A
Contractor Name: SRC/Lockheed Martin
Contractor Number: EP-W-09-031
Contract Title: SERAS
Work Assignment Number: SERAS-079

1. Identify regulatory program: Comprehensive Environmental Response and Compensation Liability
Act (CERCLA); RIFS Settlement Agreement (Department of Justice [DOJ], 2006)

2. Identify approval entity: Region 10 (Remedial Project Managers [RPM] and Regional QA
Manager); EPA/ERT

3. The QAPP is (select one): Generic Project Specific

4. List dates of scoping sessions that were held: 14 conference calls between July 2013 and
February 2014

5. List dates and titles of QAPP documents written for previous site work, if applicable:

Title Approval Date
Quality Assurance Project Plan Upper Columbia River Human Health Risk Assessment
Washington State SERAS-079-DQAPP-011311

01/13/11

6. List organizational partners (stakeholders) and connection with lead organization: EPA, Region 10,
TAI, the Department of the Interior (DOI), Washington Department of Ecology (ECY),
Confederated Tribes of the Colville Reservation (CCT), and the Spokane Tribe of Indians (STI)

7. List data users: David Charters, EPA/ERT; Laura Buelow, Matt Wilkening, Monica Tonel, EPA,
Region 10; HHRA personnel, Marc Stifelman, EPA, Region 10; Human Health Risk Assessors,
SRC

8. If any required QAPP elements and required information are not applicable to the project, then
circle the omitted QAPP elements and required information on the attached table. Provide an
explanation for their exclusions below:

Standard operating procedures (SOPs) for incremental composite (IC) sampling, IVBA for Pb and
As, and TAL metals analysis are attached.



Title: UCR Residential Soil Study QAPP
Revision Date: 08/13/2014
Page 5 of 598

SERAS-079-DQAPP-081314-UCR-R10

QAPP Worksheet #2: QAPP Identifying Information (continued)

Required QAPP Element(s) and
Corresponding QAPP Section(s) Required Information

Crosswalk to
Related Documents

Project Management and Objectives
2.1 Title and Approval Page - Title and Approval Page 1
2.2 Document Format and Table of Contents
2.2.1 Document Control Format
2.2.2 Document Control Numbering System
2.2.3 Table of Contents
2.2.4 QAPP Identifying Information

- Table of Contents
- QAPP Identifying Information

2

2.3 Distribution List and Project Personnel
Sign-Off Sheet

2.3.1 Distribution List
2.3.2 Project Personnel Sign-Off Sheet

- Distribution List
- Project Personnel Sign-off Sheet

3
4

2.4 Project Organization
2.4.1 Project Organizational Chart
2.4.2 Communication Pathways
2.4.3 Personnel Responsibilities and

Qualifications
2.4.4 Special Training Requirements and

Certification

- Project Organizational Chart
- Communication Pathways
- Personnel Responsibilities and

Qualifications Table
- Special Personnel Training

Requirements Table

5
6
7

8

2.5 Project Planning/Problem Definition
2.5.1 Project Planning (Scoping)
2.5.2 Problem Definition, Site History, and

Background

- Project Planning Session
Documentation (including Data
Needs tables)

- Project Scoping Session
Participants Sheet

- Problem Definition, Site History,
and Background

- Site Maps (historical and present)

9

10

2.6 Project Quality Objectives and
Measurement

2.6.1 Performance Criteria Development of
Project Quality Objectives Using the
Systematic Planning Process

2.6.2 Measurement Performance Criteria

- Site-Specific Project Quality
Objectives (PQOs)

- Measurement Performance
Criteria Table

11
Attachment A
12

2.7 Secondary Data Evaluation - Sources of Secondary Data and
Information

- Secondary Data Criteria and
Limitations Table

13

2.8 Project Overview and Schedule
2.8.1 Project Overview
2.8.2 Project Schedule

- Summary of Project Tasks
- Reference Limits and Evaluation

Table
- Project Schedule/Timeline Table

14
15

16
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Required QAPP Element(s) and
Corresponding QAPP Section(s) Required Information

Crosswalk to
Related Documents

Measurement/Data Acquisition
3.1 Sampling Tasks
3.1.1 Sampling Process Design and Rationale
3.1.2 Sampling Procedures and Requirements
3.1.2.1 Sampling Collection Procedures
3.1.2.2 Sample Containers, Volume, and

Preservation
3.1.2.3 Equipment/Sample Containers Cleaning

and Decontamination Procedures
3.1.2.4 Field Equipment Calibration,

Maintenance, Testing, and Inspection
Procedures

3.1.2.5 Supply Inspection and Acceptance
Procedures

3.1.2.6 Field Documentation Procedures

- Sampling Design and Rationale
- Sample Location Map
- Sampling Locations and

Methods/SOP Requirements
Table

- Analytical Methods/SOP
Requirements Table

- Field Quality Control Sample
Summary Table

- Sampling SOPs
- Project Sampling SOP

References Table
- Field Equipment Calibration,

Maintenance, Testing, and
Inspection Table

17
Figures 2 and 3
Attachment B
18

19

20

Attachment C
21

22
3.2 Analytical Tasks
3.2.1 Analytical SOPs
3.2.2 Analytical Instrument Calibration

Procedures
3.2.3 Analytical Instrument and Equipment

Maintenance, Testing, and Inspection
Procedures

3.2.4 Analytical Supply Inspection and
Acceptance Procedures

- Analytical SOPs
- Analytical SOP References Table
- Analytical Instrument Calibration

Table
- Analytical Instrument and

Equipment Maintenance, Testing,
and Inspection Table

Attachment F
23

24
25

3.3 Sample Collection Documentation,
Handling, Tracking, and Custody
Procedures

3.3.1 Sample Collection Documentation
3.3.2 Sample Handling and Tracking System
3.3.3 Sample Custody

- Sample Collection
Documentation Handling,
Tracking, and Custody SOPs

- Sample Container Identification
- Sample Handling Flow Diagram
- Example Chain of Custody

(COC) Form and Seal

26
Attachment C

27

3.4 Quality Control Samples
3.4.1 Sampling Quality Control Samples
3.4.2 Analytical Quality Control Samples

- QC Samples Table
- Screening/Confirmatory Analysis

Decision Tree

28

3.5 Data Management Tasks
3.5.1 Project Documentation and Records
3.5.2 Data Package Deliverables
3.5.3 Data Reporting Formats
3.5.4 Data Handling and Management
3.5.5 Data Tracking and Control

- Project Documents and Records
Table

- Analytical Services Table
- Data Management SOPs

29

30

Assessment/Oversight
4.1 Assessments and Response Actions
4.1.1 Planned Assessments
4.1.2 Assessment Findings and Corrective

Action Responses

- Assessments and Response
Actions

- Planned Project Assessments
Table

- Audit Checklists
- Assessment Findings and

Corrective Action Responses
Table

31

32

4.2 QA Management Reports - QA Management Reports Table 33
4.3 Final Project Report
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Required QAPP Element(s) and
Corresponding QAPP Section(s) Required Information

Crosswalk to
Related Documents

Data Review
5.1 Overview
5.2 Data Review Steps
5.2.1 Step I: Verification
5.2.2 Step II: Validation
5.2.2.1 Step IIa: Validation Activities
5.2.2.2 Step IIb: Validation Activities
5.2.3 Step III: Usability Assessment
5.2.3.1 Data Limitations and Actions from

Usability Assessment
5.2.3.2 Activities

- Verification (Step I) Process
Table

- Validation (Steps IIa and IIb)
Process Table

- Validation (Steps IIa and IIb)
Summary Table

- Usability Assessment

34

35

36

37

5.3 Streamlining Data Review
5.3.1 Data Review Steps To Be Streamlined
5.3.2 Criteria for Streamlining Data Review
5.3.3 Amounts and Types of Data Appropriate

for Streamlining
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QAPP Worksheet #3: Distribution List

QAPP Recipients Title Organization
Telephone
Number

Fax
Number Email Address Document Control Number

David Charters Work Assignment
Manager (WAM)

ERT 732-906-6825 732-321-6724 Charters.DavidW@epa.gov SERAS-079-DQAPP-081314-UCR-R10

Stephen Blaze Quality Coordinator ERT 732-906-6921 732-321-6724 Blaze.Stephen@epa.gov SERAS-079-DQAPP-081314-UCR-R10
Laura Buelow Remedial Project

Manager (RPM)
EPA R10 509-376-5466 N/A Buelow.Laura@epa.gov SERAS-079-DQAPP-081314-UCR-R10

Gina Grepo-Grove Regional QA Manager
(RQAM)

EPA R10 206-553-1632 N/A Grepo-grove.gina@epa.gov SERAS-079-DQAPP-081314-UCR-R10

Matt Wilkening RPM EPA R10 208-378-5760 N/A Wilkening.Matt@epa.gov SERAS-079-DQAPP-081314-UCR-R10
Monica Tonel Project Team EPA R10 206-553-0323 N/A Tonel.Monica@epa.gov SERAS-079-DQAPP-081314-UCR-R10
Marc Stifelman Human Health Risk

Assessor
EPA R10 206-553-6979 N/A Stifelman.Marc@epa.gov SERAS-079-DQAPP-081314-UCR-R10

Jennifer Crawford Regional Sample
Control Coordinator
(RSCC) / QA Chemist

EPA R10 206-553-6261 N/A Crawford.jennifer@epa.gov SERAS-079-DQAPP-081314-UCR-R10

Kevin Taylor Program Manager SERAS 732-321-4202 732-494-4021 Kevin .C.Taylor@lmco.com SERAS-079-DQAPP-081314-UCR-R10
Richard Leuser Deputy Program

Manager
SERAS 732-494-4060 732-494-4021 Richard.M.Leuser@lmco.com SERAS-079-DQAPP-081314-UCR-R10

Deborah Killeen Quality
Assurance/Quality
Control (QA/QC)
Officer

SERAS 732-321-4245 732-494-4021 Deborah.A.Killeen@lmco.co
m

SERAS-079-DQAPP-081314-UCR-R10

David Hohreiter Program Manager SRC 315-452-8892 315-452-8440 DHohreiter@srcinc.com SERAS-079-DQAPP-081314-UCR-R10
Bill Thayer Task Leader

(TL)/Quality Control
(QC) Coordinator

SRC 315-452-8424 315-452-8440 Thayer@srcinc.com SERAS-079-DQAPP-081314-UCR-R10

Marilyn Gauthier Technical Team
Coordinator

CH2MHill 503-872-4800 503-736-2000 Marilyn.Gauthier@ch2m.com SERAS-079-DQAPP-081314-UCR-R10

Worksheet Not Applicable (State Reason)
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QAPP Worksheet #4: Project Personnel Sign-Off Sheet

Organization: ERT/SERAS

Project Personnel Title
Telephone
Number Signature

Date QAPP
Read

David Charters ERT WAM 732-906-6825
Laura Buelow EPA Region 10 RPM 509-376-5466
Matt Wilkening EPA Region 10 RPM 208-378-5760
Monica Tonel EPA Region 10 206-553-0323
Marc Stifelman EPA Region 10 Human Health Risk

Assessor
206-553-6979

David Hohreiter SRC Aquatic Ecological Risk Assessor and
Program Manager

315-452-8892

Bill Thayer SRC TL 315-452-8424
Marilyn Gauthier Technical Team Coordinator 503-872-4800
To Be Determined,
EPA Contractor

Analytical Chemistry Laboratory
Coordinator

To Be Determined,
EPA Contractor

Database Administrator

To Be Determined,
EPA Contractor

Task QA Coordinator

Worksheet Not Applicable (State Reason)
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QAPP Worksheet #5: Project Organizational Chart

Worksheet Not Applicable (State Reason)

EPA Region 10
Marc Stifelman, HHRA

Laura Buelow, UCR Site RPM
Matt Wilkening, UCR Site RPM

ERT
David Charters

WAM

SERAS
Kevin Taylor

Program Manager

SRC
David Hohreiter

Program Manager

SRC
Bill Thayer

TL

SERAS
Deborah Killeen
QA/QC Officer

ERT
Stephen Blaze

Quality Coordinator

EPA Contractor
Technical Team Coordinator

Marilyn Gauthier

EPA Contractor
Analytical Chemistry

Laboratory Coordinator
To Be Determined

EPA Contractor
Database Administrator

To Be Determined

EPA Contractor
Task QA Coordinator

To Be Determined

EPA RQAM
Gina Grepo-Grove

EPA Region 10 RSCC
Jennifer Crawford

EPA RQAM
Gina Grepo-Grove

EPA Contractor
SCRIBE Database Manager

To Be Determined

Lab
ALS Environmental

Lab
ALS Environmental
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QAPP Worksheet #6: Communication Pathways

Communication
Drivers Responsible Entity Name Phone Number Procedure (Timing, Pathways, etc.)
Task Direction ERT WAM

EPA Region 10
EPA Region 10 RPM
EPA Region 10 RPM

David Charters
Marc Stifelman
Laura Buelow
Matt Wilkening

732-906-6825
206-553-6979
509-376-5466
208-378-5760

EPA Region 10 will contact ERT WAM
with specific requests; ERT WAM will
contact SERAS TL with specific
requests.

Approval of QAPP and
Any Amendments

ERT WAM
EPA Region 10 RPM
ERT Quality Coordinator
SERAS QA/QC Officer
SERAS TL
EPA RQAM

David Charters
Laura Buelow
Stephen Blaze
Deborah Killeen
Bill Thayer
Gina Grepo-Grove

732-906-6825
509-376-5466
732-906-6921
732-321-4245
303-452-8424
206-553-1632

SERAS initial peer review, followed by
R10 review approval and ERT approval,
implementation of changes effective only
with approved QAPP or QAPP change
form.

Field Sampling, Shipping
or SCRIBE documentation
issues

EPA RSCC Coordinator
EPA Contractor Technical Team
Coordinator
EPA Contractor SCRIBE Database
Manager

Jennifer Crawford
Marilyn Gauthier
To Be Determined

206-553-6261
503-872-4800

Field team will contact RSCC with any
sampling, shipping, laboratory or
SCRIBE documentation issues. The
RSCC will contact field team and /or
RPMs with issue resolutions.

Nonconformance and
Corrective Action

SERAS TL
ERT WAM
EPA RQAM
EPA Contractor QA Officer

Bill Thayer
David Charters
Gina Grepo-Grove
To Be Determined

303-452-8424
732-906-6825
206-553-1632

Notification to the WAM and RQAM
QA/QC Officer. Documentation in
logbook.

Transmittal of Deliverables
to ERT WAM

SERAS TL Bill Thayer 303-452-4245 Email of deliverables and posting of
deliverables to ERT-Information
Management System (IMS) website
constitutes delivery to the ERT WAM.

Work Assignment SERAS Program Manager
SRC Program Manager

Kevin Taylor
David Hohreiter

732-321-4202
315-452-8892

Describes scope of work to SERAS
personnel from the ERT WAM.

Health and Safety On-Site
Meeting

Regional Contractor Rueben Greer 509-847-8819 Explains site hazards, personal protective
equipment, local hospital

Worksheet Not Applicable (State Reason)
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QAPP Worksheet #7: Personnel Responsibilities and Qualification Table

Name Title
Organizational
Affiliation Responsibilities

Education and Experience
Qualifications

David Hohreiter Aquatic Ecological Risk
Assessor

SRC SRC Program Manager PhD in Aquatic Toxicology with 25 years’
experience/SRC Employee Files

Laura Buelow RPM EPA Region 10 Technical Direction EPA job-related qualifications/EPA Files

Matt Wilkening RPM EPA Region 10 Technical Direction EPA job-related qualifications/EPA Files

Gina Grepo-Grove RQAM EPA Region 10 R10 QA Review and Approval EPA job-related qualifications/EPA Files

Jennifer Crawford RSCC/QA Chemist EPA Region 10 EPA lab scheduling; coordination
with field team; SCRIBE file
oversight

EPA job-related qualifications/EPA Files

Marc Stifelman Human Health Risk
Assessor

EPA Region 10 Technical Direction EPA job-related qualifications/EPA Files

David Charters WAM EPA/ERT Technical Direction EPA job-related qualifications/EPA Files

Bill Thayer Senior Scientist SRC TL/Data Management, Develop
QAPP and Risk Assessment
Support

PhD in Environmental Engineering with
23 years of related experience/SRC Employee
Files

Stephen Blaze Quality Coordinator EPA/ERT QA Oversight EPA job-related qualifications/EPA Files

Deborah Killeen QA/QC Officer SERAS QA BS degree plus 14 years of related
experience/Lockheed Martin Employee Files

Marilyn Gauthier Technical Team
Coordinator

EPA Contractor Oversee field sampling activities,
oversee all technical aspects of
task, coordinate with EPA
Region 10, and manage task
schedule

As per contractual requirements with EPA R10

To Be Determined Analytical Chemistry
Laboratory Coordinator

EPA Contractor Coordinate with subcontract
laboratory and track lab progress,
address QA issues related to
laboratory analyses, and address
scheduling issues

As per contractual requirements with EPA R10

To Be Determined SCRIBE Project Manager EPA Contractor Responsible for sample
management in the field; SCRIBE
database management

As per contractual requirements with EPA R10

Worksheet Not Applicable (State Reason)
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Name Title
Organizational
Affiliation Responsibilities

Education and Experience
Qualifications

Rueben Greer Site Health and Safety
(H&S) Officer

EPA Contractor Responsible for communicating
potential hazards, H&S issues,
compliance with the H&S

As per contractual requirements with EPA R10

To Be Determined Database Administrator EPA Contractor Responsible for SCRIBE data
management and database
maintenance and development

As per contractual requirements with EPA R10

To Be Determined Task QA Coordinator EPA Contractor Provide overall QA support for
study

As per contractual requirements with EPA R10
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QAPP Worksheet #8: Special Personnel Training Requirements Table

Project
Function

Specialized
Training –
Title or
Description of
Course

Training
Provider

Training
Date

Personnel/Groups
Receiving
Training

Personnel
Titles/
Organizational
Affiliation

Location of
Training
Records/Certificates

QA Oversight UFP-QAPP Advanced
Systems

January 2006 Deborah Killeen QA/QC Officer/SERAS Quality Files

Project Oversight OSHA Health and
Safety Training
(HAZWOPER)

Refer to
Contractor
HASP

Refer to
Contractor
HASP

To Be Determined EPA Contractor/ Technical
Team Coordinator

Attachment C, Field
Sampling Plan (in
Attachment 4 Health
and Safety Plan)

Worksheet Not Applicable (State Reason)
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QAPP Worksheet #9: Project Scoping Session Participants Sheet

Project Name: UCR Residential Soil Sampling
Projected Date(s) of Sampling: Summer/Fall 2014
RPMs: Laura Buelow and Matt Wilkening

Site Name: UCR
Site Location: WA

Date of Session: July 2013 through February 2014
Scoping Session Purpose: To discuss project scope and schedule

Name Title Affiliation Phone Number Email Address Project Role
Laura Buelow RPM EPA Region 10 509-376-5466 Buelow.Laura@epa.gov Project Manager
Matt Wilkening RPM EPA Region 10 208-378-5760 Wilkening.Matt@epa.gov Project Manager
Marc Stifelman Human Health Risk Assessor EPA Region 10 206-553-6979 Stifelman.Marc@epa.gov Human Health Risk

Assessor
Monica Tonel EPA Region 10 206-553-0323 Tonel.Monica@epa.gov
Bill Thayer Senior Scientist SRC 315-452-8424 Thayer@srcinc.com SRC TL
Gary Diamond Senior Toxicologist SRC 716-542-7140 Diamond@srcinc.com Toxicology/Risk

Assessment

Worksheet Not Applicable (State Reason)
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QAPP Worksheet #10: Problem Definition

Problem to be addressed by the project:

The Upper Columbia River Site Study Area consists of the areal extent of hazardous substances contamination within
the United States in or adjacent to the Upper Columbia River, including the Franklin D. Roosevelt Lake (“Lake
Roosevelt”), from the border between the United States and Canada downstream to the Grand Coulee Dam and all
suitable areas in proximity to such contamination necessary for implementation of the RI/FS. The RI/FS is currently
underway to investigate the nature and extent of contamination that has resulted from historical and continuing
discharges of hazardous substances into the Columbia River, including, but not limited to, releases from smelting
processes and facility operations by Teck Metals, Ltd. (Teck) at the Trail facility located in Trail, British Columbia
(BC). This QAPP concerns soil sampling in a study area located along the Upper Columbia River between Northport,
Washington, and the U.S. – Canada border, depicted in Figure 1.

As stated in the DQOs for this study (see Attachment A), historic emissions from the Trail smelting facility in Trail,
BC have included metal-enriched particulates and aerosols. These airborne contaminants were deposited at varying
distances from the smelter and became incorporated into the soil horizon. Various studies and soil sampling activities
conducted in the Columbia River valley corridor south of the U.S. – Canada border (Shannon & Wilson, Inc., 2011;
Hart Crowser, 2013) have demonstrated the presence of elevated heavy metal concentrations in the upper horizons of
minimally disturbed soils. Sampling activities were focused in an area of northeast WA State where severe vegetation
damage and impairment was documented in the 1920s and 1930s, which were attributed to smelter sulfur dioxide
(SO2) emissions (Scheffer and Hedgcock, 1955). Elevated metal concentrations also have been mapped in surface
soils collected by Canadian investigators between Trail, BC and the U.S. – Canada border (Goodarzi et al., 2002,
2006).

Stack emissions from the Le Roi smelter, which operated in Northport, WA approximately seven river miles south of
the U.S. – Canada border, are an additional source of metals in the study area. In 2004, U.S. EPA conducted a soil
removal action on the Le Roi property and in the town of Northport (U.S. EPA 2009b; Weston, 2005; see
http://yosemite.epa.gov/R10/cleanup.nsf for more information).

The areal extent of contamination for the UCR Study Area has not been fully delineated; exposure point
concentrations (EPCs) for WA State residents living within the UCR Study Area, including gardeners and Tribal
members, need to be refined. EPA is planning a focused rural residential investigation of the northernmost reaches of
the Columbia River valley (north of the town of Northport, WA to the U.S. – Canada border; Figure 1) to assess
potential risks to existing residents from exposure to metals- in soils.

Worksheet Not Applicable (State Reason)
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Figure 1. Residential Property Owners within the Initial UCR Study Area

This residential soil investigation will be coordinated with and complement other upland soil sampling planned for the
Upper Columbia RI/FS Soil Investigation (Exponent et al., 2013; U.S. EPA, 2012b). The purpose of the upland soil
sampling effort is to evaluate if there are unacceptable risks to ecological receptors and people from exposure to
metals in upland soils; the boundaries of the upland soil study have not been finalized at this time. The upland soil
study will not assess residential properties or estimate EPCs for WA State residents living within the UCR Residential
Soil Study Area as indicated in Figure 1. To address these data gaps, site-specific exposure data for residents in the
study area will be collected as part of this UCR Residential Soil Study. These sampling efforts are intended to produce
data representative of potential exposure, based on activities of residents, associated with metal-enriched soil particles
and to support risk management decision making.

In a subset of the residential soil sampling areas, additional samples will be collected at depth to provide information
on the vertical nature and extent of contamination near houses or where exposure is expected to be highest based on
interviews and site visits.

Data collection activities presented in this QAPP are designed to satisfy DQOs presented in Worksheet 11 and
Attachment A.

The environmental questions being asked:

Do Pb and As concentrations (and possibly other TAL metals) in the fine-grained fraction of soils (for soils,
<150 microns [µm] representative of dry conditions [Ruby and Lowney, 2012]; for beach sand < 250 µm because it is
representative of dermal adherence under wet conditions, consistent with previous beach sampling efforts [Kissel et al.
1996]) from rural residential parcels located within the initial sampling area boundary pose an unacceptable risk to
human health, particularly to children who live within the UCR Study Area?

What is the vertical nature and extent of contamination near houses or where potential for exposure is highest based on
interviews and site visits?
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animal activity areas). Sampling areas and depths were based on interviews with residents and observations
from site visits.

The rationale for inclusion of chemical and nonchemical analyses:

Available soil data indicate that transport of metals from the Trail smelter into the UCR Study Area via historic
emissions from the smelting facility is likely to have occurred. Various studies and soil sampling activities conducted
in the Columbia River valley corridor south of the U.S. – Canada border have demonstrated the presence of elevated
metal concentrations in the upper soil horizon (Hart Crowser, 2013; Shannon & Wilson, Inc., 2011). Bioavailability
analysis (Pb and As) will be used to refine the exposure estimates for DU areas where sample concentrations are
greater than or equal to 100 mg/kg for Pb or 20 mg/kg for As.

Information concerning various environmental indicators: N/A

Project decision conditions (“If..., then...” statements):

If the exposure of human receptors to surface soil under current UCR Study Area conditions results in unacceptable
health risks, then EPA will take action to address such exposures.
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equivalent, data type package that will be a mixture of Stage 4 (S4VEM/S4VM) and Stage 2 validated or reviewed by
third parties (Refer to Worksheet #14). The IVBA data will be verified and validated according to standard operating
procedures in EPA’s Standard Operating Procedure for an In Vitro Bioaccessibility Assay for Lead in Soil (U.S. EPA,
2012a). Data will be reported in a technical memorandum (summary report) after receipt of the validated data.

How will the data be archived?

Data will provided electronically in an Excel file, and in Adobe AcrobatTM*.pdf format for inclusion in the project
file. Data packages from the subcontract laboratory will be archived by the EPA Contractor Database Administrator
both in hard copy and electronically. Data will be imported into a SCRIBE database maintained by the CH2M
SCRIBE database manager and will also be posted to the ERT/IMS website. Data will also be archived in the TAI
project database.
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QAPP Worksheet #12-1: Measurement Performance Criteria Table

Matrix Soil
Analytical Group TAL Metals
Concentration Level Low

Sampling Procedure1
Analytical
Method/SOP2

Data Quality
Indicators
(DQIs)

Measurement
Performance
Criteria

QC Sample and/or
Activity Used to
Assess Measurement
Performance

QC Sample
Assesses Error for
Sampling (S),
Analytical (A), or
Both (S and A)

01, 02
MET-3050B.r13
MET-6020.r15
MET-ICP.r24

Accuracy/Bias
As per vendor’s

certificate of analysis
Laboratory Control

Sample (LCS)
A

Accuracy/Bias %R = 75-125% Matrix Spike (MS) S & A

Precision RPD ±20%
MS/Matrix Spike
Duplicate (MSD)

S & A

Precision
RSD < 20%

Laboratory Replicates A

Precision
RSD < 30%

Field Replicates S & A

Accuracy/Bias
(Contamination)

<MRL Field Equipment Blank S & A

Accuracy/Bias
(Contamination)

<RL No analytes
detected > 1/2 MRL

Method Blank A

Accuracy/Bias
(Contamination)

<MRL Sieve Blank A

Precision Per Regional Criteria Field Duplicates S & A
Precision/Error Per Regional Criteria Split Samples S & A
Accuracy/Bias %D ±10% Serial Dilution A
Accuracy/Bias %R = 85-115% Post Spike A

Worksheet Not Applicable (State Reason)
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QAPP Worksheet #12-2: Measurement Performance Criteria Table

Matrix Soil
Analytical Group Metals –IVBA
Concentration Level Low

Sampling
Procedure1

Analytical
Method/SOP2

Data Quality
Indicators
(DQIs)

Measurement
Performance
Criteria

QC Sample and/or
Activity Used to
Assess
Measurement
Performance

QC Sample
Assesses Error for
Sampling (S),
Analytical (A), or
Both (S and A)

01 (incremental
composite sample

collection)
MET-BIOACC.r1

Accuracy and
Precision

Field and Laboratory
Duplicates RPD
Within lab limits

Matrix Spike
75-125%R

Standard Reference
Material as per
Manufacturers Spec.

Field Duplicate
Laboratory Duplicate

Matrix Spike
Standard Reference

Material

S
A
A
A

Worksheet Not Applicable (State Reason)
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QAPP Worksheet #13: Existing Data Criteria and Limitations Table

Existing Data
Data Source
(Originating Organization, Report Title, and Date)

Data Generator(s)
(Originating
Organization, Data
Types, Data
Generation/
Collection Dates)

How Data Will Be
Used

Risk Assessment
Guidance

Bacom, A., Diamond, G., Thayer, B. (2012). Memorandum to Marc Stifelman, U.S.
Environmental Protection Agency, Region 10. Subject: Toxicity Values for Risk
Screening of Vanadium. SRC, Inc.: North Syracuse, NY. April 26.

Not Applicable To establish RBC for
vanadium.

Risk Assessment
Guidance

CDC (Centers for Disease Control and Prevention). (2012). What Do Parents Need
to Know to Protect Their Children? Centers for Disease Control and Prevention:
Atlanta, GA. Available online at:
http://www.cdc.gov/nceh/lead/ACCLPP/blood_lead_levels.htm.

Not Applicable To help determine
which samples will
undergo IVBA.

Risk Assessment
Guidance

Diamond, G. and Thayer, B. (2011a). Memorandum to Marc Stifelman, U.S.
Environmental Protection Agency, Region 10. Subject: Toxicity Values for Risk
Screening of Antimony. SRC, Inc.: North Syracuse, NY. April 15.

Not Applicable To establish RBC for
antimony.

Risk Assessment
Guidance

Diamond, G. and Thayer, B. (2011b). Memorandum to Marc Stifelman, U.S.
Environmental Protection Agency, Region 10. Subject: Toxicity Values for Risk
Screening of Vanadium. SRC, Inc.: North Syracuse, NY. April 15.

Not Applicable To establish RBC for
vanadium.

Incremental sampling
methodology

HDOH (Hawaii Department of Health). (2009). Multi-increment Sample Collection.
Hawaii Department of Health: Honolulu, HI. Available online at:
www.hawaiidoh.org/tgm.aspx?p=0402a.aspx.

Not Applicable Support the rationale
for using incremental
composite sampling
approach.

Database of soil
properties

NRCS (Natural Resources Conservation Service). (2014). SSURGO Database. U.S.
Department of Agriculture: Washington, DC. Available online:
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/survey/?cid=nrcs142p2_0536
27.

Not Applicable Used in sampling
design to estimate the
required minimum
mass of the
incremental composite
samples (to provide
sufficient <150um soil
for analysis).

Surface soil data Sanei, H. and F. Goodarzi. (2006). Relationship between organic matter and mercury
in recent lake sediment: The physical–geochemical aspects. Appl. Geochem. 21:
1900–1912.

Sanei and Goodarzi, soil
samples

support rationale for
the Residential Soil
Study

Worksheet Not Applicable (State Reason)
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Existing Data
Data Source
(Originating Organization, Report Title, and Date)

Data Generator(s)
(Originating
Organization, Data
Types, Data
Generation/
Collection Dates)

How Data Will Be
Used

Risk Assessment
Guidance

U.S. EPA (U.S. Environmental Protection Agency). (1996). Soil Screening
Guidance: User's Guide. U.S. Environmental Protection Agency, Office of
Emergency and Remedial Response: Washington, DC. Publication 9355.4-23.
Available online at: http://www.epa.gov/superfund/health/conmedia/soil/.

Not Applicable supports rationale for
collecting samples
from the 0-1” depth
interval.

Risk Assessment
Guidance

U.S. EPA (U.S. Environmental Protection Agency). (1998). OSWER Directive:
Clarification to the 1994 Revised Interim Soil Lead (Pb) Guidance for CERCLA
Sites and RCRA Corrective Action Facilities. U.S. Environmental Protection
Agency, Office of Solid Waste and Emergency Response: Washington, DC.
OSWER Directive #9200.4-27P. EPA/540/F-98/030. Available online at:
http://www.epa.gov/superfund/lead/guidance.htm#interimsoillead.

Not Applicable To help determine the
RBC for lead

Analytical methods U.S. EPA (U.S. Environmental Protection Agency). (2009a). Guidance for Labeling
Externally Validated Laboratory Analytical Data for Superfund Use. U.S.
Environmental Protection Agency, Office of Solid Waste and Emergency Response:
Washington, DC. OSWER No. 9200.1-85. EPA-540-R-08-005. January. Available
online at: http://www.epa.gov/superfund/policy/pdfs/EPA-540-R-08-005.pdf.

Not Applicable Reference for
verification and
validation process for
field and laboratory
data

HHRA workplan for
UCR Study Area

U.S. EPA (U.S. Environmental Protection Agency). (2009b). Human Health Risk
Assessment Work Plan for the Upper Columbia River Site Remedial Investigation
and Feasibility Study. Prepared for U.S. Environmental Protection Agency, Region
10 by Syracuse Research Corporation. Final. March. Available online at:
http://yosemite.epa.gov/r10/cleanup.nsf/sites/upperc.

Not Applicable Provides background
information that was
used to support
rationale for the
Residential Soil Study

Analytical methods U.S. EPA (U.S. Environmental Protection Agency). (2010). U.S. EPA Contract
Laboratory Program. National Functional Guidelines for Inorganic Superfund Data
Review. U.S. Environmental Protection Agency, Office of Superfund Remediation
and Technology Innovation: Washington, DC. EPA/540/R-10/011. January.
Available online at:
http://www.epa.gov/superfund/programs/clp/download/ism/ism1nfg.pdf.

Not Applicable Reference for
verification and
validation process for
field and laboratory
data.

Incremental sampling
methodology

U.S. EPA (U.S. Environmental Protection Agency). (2011b). U.S. EPA’s User
Guide, Uniform Federal Policy Quality Assurance Project Plan Template for Soils
Assessment of Dioxin Sites. U.S. Environmental Protection Agency. September.
Available online at:
http://www.epa.gov/superfund/health/contaminants/dioxin/dioxinsoil.html.

Not Applicable Reference for
implementing the
incremental composite
sampling approach.
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Existing Data
Data Source
(Originating Organization, Report Title, and Date)

Data Generator(s)
(Originating
Organization, Data
Types, Data
Generation/
Collection Dates)

How Data Will Be
Used

Analytical methods U.S. EPA (U.S. Environmental Protection Agency). (2012a). Standard Operating
Procedure for an In Vitro Bioaccessibility Assay for Lead in Soil. OSWER
9200.2-86. U.S. Environmental Protection Agency, Office of Solid Waste and
Emergency Response: Washington, DC. April. Available online at:
http://www.epa.gov/superfund/bioavailability/pdfs/EPA_Pb_IVBA_SOP_040412_
FINAL_SRC.pdf.

Not Applicable Reference for
verification and
validation process for
field and laboratory
data.

Upland Soils QAPP
for UCR Study Area

Exponent, Hydoqual, Parametrix and Cardwell. (2013). Upper Columbia River, Soil
Study Quality Assurance Project Plan. Prepared for Teck American Incorporated.
September.

Not Applicable Comparison and
consistency purposes;
reviewed for sampling
design and analytical
methods.

Analytical methods U.S. EPA (U.S. Environmental Protection Agency). (2014). Metals and Cyanide
Target Analyte List and Corresponding CRQLs. Environmental Protection Agency,
Analytical Services Branch: Washington, DC. Available online at:
http://www.epa.gov/superfund/programs/clp/ismtarget.htm.

Not Applicable Reference for the
metals included on the
TAL.

Map of residential
properties within the
UCR Study Area

Stevens County Database Stevens County
Database

Residential parcels
shown on the map will
be targeted for the
initial site visit

Surface soil data Hart Crowser. (2013). Upper Columbia River Upland Soil Sampling Study, Stevens
County, Washington. Seattle, WA, Prepared by Hart Crowser for the Washington
State Department of Ecology: 22 pp. plus figures, tables, and appendices. Available
online at: https://fortress.wa.gov/ecy/gsp/CleanupSiteDocuments.aspx?csid=12125.

Hart Crowser, Inc.
Surface soil samples
(4-point composite
samples) were collected
in October and
November of 2012

Comparison and
consistency purposes;
reviewed for
residential soil data
from within the UCR
Study Area



Title: UCR Residential Soil Study QAPP
Revision Date: 08/13/2014
Page 29 of 598

SERAS-079-DQAPP-081314-UCR-R10

Existing Data
Data Source
(Originating Organization, Report Title, and Date)

Data Generator(s)
(Originating
Organization, Data
Types, Data
Generation/
Collection Dates)

How Data Will Be
Used

Sulfur dioxide plume Scheffer, T.C. and G.G. Hedgcock. 1955. Injury to northwestern forest trees by
sulfur dioxide from smelters. Tech. Bull. U.S. Dep. Agric., No. 1117, 1.

Scheffer and Hedgcock
(1955). Environmental
observations of SO2
contamination were
generally taken from
1928 to 1936 by the
Division of Forest
Disease Research
throughout Stevens
County, WA. Data
provide insight into
historical deposition.

Comparison and
consistency purposes;
historical information.

Surface soil data Weston. (2005). LeRoi Smelter Removal Action Site Management Plan. TDD:
04-10-0008.

Region 10 START.
Weston Solutions, Inc.
190 Queen Anne
Avenue North, Seattle,
WA 98109-4926

Reviewed for
residential soil data
from within the UCR
Study Area

Surface soil sampling
locations

Exponent, HydroQual, Parametrix and Cardwell Consulting LLC. (2013). Draft -
Upper Columbia River Soil Study Quality Assurance Project Plan. Spokane, WA,
Prepared for Teck American, Inc.: 190 pp. Appendices.

Exponent, HydroQual,
Parametrix and
Cardwell Consulting
LLC. Surface soil
samples will be
collected in upland soil
areas in 2014.

Reviewed to evaluate
overlap between
upland soil and
residential soil
sampling locations

Surface soil data DOJ (U.S. Department of Justice). (2006). Settlement Agreement for
Implementation of Remedial Investigation and Feasibility Study at the Upper
Columbia River Site. U.S. Department of Justice: Washington, DC. June 2, 2006.

Not Applicable Reviewed for
residential soil data
from within the UCR
Study Area
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Existing Data
Data Source
(Originating Organization, Report Title, and Date)

Data Generator(s)
(Originating
Organization, Data
Types, Data
Generation/
Collection Dates)

How Data Will Be
Used

Surface soil data Goodarzi, F., Sanei, H., Garrett, R.G., Duncan, W.F. (2002). Accumulation of trace
elements on the surface soil around the Trail smelter, British Columbia, Canada.
Environ. Geol. 43: 29–38.

Composite surface soil
samples (0-10 cm) were
collected from 21
stations around the Teck
Cominco smelter in
Trail, BC. Study was
funded by the Metals in
the Environment
Initiative of the
Geological Survey of
Canada and Teck
Cominco Metals Ltd,
Trail Operations.

Reviewed for
residential soil data
from within the UCR
Study Area

Surface soil data Goodarzi, F., Sanei, H., Garrett, R.G., Labonté, M., Duncan, W.F. (2006). A review
of the moss-monitoring survey around the Trail smelter, British Columbia.
Geochem. Explor. Environ. Anal. 6(2-3): 249–257.

Concentrations of six
aerially deposited
metals were measured
in moss bags exposed to
atmospheric deposition
for 3 month periods
from winter 1998 to
autumn 1999 at 22
locations around the
Teck Cominco Smelter
in Trail, BC. Study was
funded by the Metals in
the Environment
Initiative of the
Geological Survey of
Canada and Teck
Cominco Metals Ltd,
Trail Operations.

Reviewed for
residential soil data
from within the UCR
Study Area
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Existing Data
Data Source
(Originating Organization, Report Title, and Date)

Data Generator(s)
(Originating
Organization, Data
Types, Data
Generation/
Collection Dates)

How Data Will Be
Used

Incremental sampling
methodology

Hathaway, J.E., Schaalje, G.B., Gilbert, R.O., Pulsipher, B.A., Matzke, B.D. (2008).
Determining the optimal number of increments in composite sampling. Environ.
Ecol. Stat. 15: 313–327.

Not Applicable Methods

Incremental sampling
methodology

ITRC (Interstate Technology and Regulatory Council). (2012). Technical and
Regulatory Guidance: Incremental Sampling Methodology. Interstate Technology
and Regulatory Council: Washington, DC. 475 pp. Available online at:
http://www.itrcweb.org/gd.asp.

Not Applicable Methods

Risk assessment
methods

Ruby, M. V. and Lowney, Y.W. (2012). Selective soil particle adherence to hands:
Implications for understanding oral exposure to soil contaminants. Environ. Sci.
Technol. 46(23): 12759–12771.

Not Applicable Risk assessment

Risk assessment
methods

Kissel, J. C., K. Y. Richter and R. A. Fenske (1996). "Factors affecting soil
adherence to skin in hand-press trials." Bulletin of Environmental Contamination
and Toxicology 56(5): 722-728.

Not Applicable Risk assessment

Surface soil data Shannon & Wilson, Inc. 2011. Soil Remediation, Land Port of Entry Facility,
Boundary, Washington. ] Seattle, WA 98103. Website:
http://www.shannonwilson.com/.

Shannon & Wilson, Inc.
implemented a clean up
plan under lead contract
Randolph Construction
Services, Inc. (RCS),
building a Land Port of
Entry (LPOE) facility
for U.S. Customs and
Border Protection.
HDR conducted surface
soil sampling in April
and May 2011,and the
top 10 inches of soil was
subsequently removed.
Shannon & Wilson
collected confirmation
soil samples after the
Phase 1 removal and
again after Phase 2
excavation.

Reviewed for
residential soil data
from within the UCR
Study Area
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Existing Data
Data Source
(Originating Organization, Report Title, and Date)

Data Generator(s)
(Originating
Organization, Data
Types, Data
Generation/
Collection Dates)

How Data Will Be
Used

Risk Assessment
Guidance

U.S. EPA. (1989). Risk Assessment Guidance for Superfund. Volume I. Human
Health Evaluation Manual (Part A). Interim Final. Office of Emergency and
Remedial Response. EPA/540/1-89/002.

Not Applicable Risk Assessment

Risk Assessment
Guidance

U.S. EPA (U.S. Environmental Protection Agency). (1994a). Guidance Manual for
the Integrated Exposure Uptake Biokinetic Model for Lead in Children. U.S.
Environmental Protection Agency, Office of Solid Waste and Emergency Response:
Washington, DC. PB93-963510, OSWER 9285.7-15-1. February. Available online
at: http://www.epa.gov/superfund/lead/products.htm.

Not Applicable Risk assessment

Risk Assessment
Guidance

U.S. EPA (U.S. Environmental Protection Agency). (1994b). Memorandum:
OSWER Directive: Revised Interim Soil Lead Guidance for CERCLA Sites and
RCRA Corrective Action Facilities. U.S. Environmental Protection Agency, Office
of Solid Waste and Emergency Response: Washington, DC. OSWER Directive
#9355.4-12. August. Available online at:
http://epa.gov/superfund/lead/products/oswerdir.pdf.

Not Applicable Risk assessment

Project planning
guidance

U.S. EPA (U.S. Environmental Protection Agency). (2000). EPA Quality Manual
for Environmental Programs. CIO 2105-P-01-0 (formerly 5360 A1). U.S.
Environmental Protection Agency, Office of Environmental Information:
Washington, DC. May. Available online at:
http://www.epa.gov/irmpoli8/policies/2105P010.pdf.

Not Applicable QAPP preparation,
study planning

Project planning
guidance

U.S. EPA (U.S. Environmental Protection Agency). (2002). Guidance for Quality
Assurance Project Plans. EPA QA/G-5. U.S. Environmental Protection Agency,
Office of Environmental Information: Washington, DC. EPA/240/R-02/009.
December. Available online at: http://www.epa.gov/quality/qs-docs/g5-final.pdf.

Not Applicable QAPP preparation,
study planning

Risk Assessment
Guidance

U.S. EPA (U.S. Environmental Protection Agency). (2003). Superfund
Lead-Contaminated Residential Sites Handbook. U.S. Environmental Protection
Agency, Office of Solid Waste and Emergency Response: Washington, DC.
OSWER Directive 9285. 7-50. August. Available online at:
http://www.epa.gov/superfund/lead/products/handbook.pdf.

Not Applicable Risk assessment

Project planning
guidance

U.S. EPA (U.S. Environmental Protection Agency). (2005a). Memorandum:
OSWER Directive 9272.0-20. Applicability of the Uniform Federal Policy for
Quality Assurance Project Plans. U.S. Environmental Protection Agency, Office of
Solid Waste and Emergency Response: Washington, DC. EPA 505-04-900A.
Available online at: http://www.epa.gov/fedfac/pdf/oswer_9272.0_20.pdf.

Not Applicable QAPP preparation,
study planning
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Existing Data
Data Source
(Originating Organization, Report Title, and Date)

Data Generator(s)
(Originating
Organization, Data
Types, Data
Generation/
Collection Dates)

How Data Will Be
Used

Project planning
guidance

U.S. EPA (U.S. Environmental Protection Agency). (2005b). Uniform Federal
Policy for Quality Assurance Project Plans. Part 1: UFP-QAPP Manual. U.S.
Environmental Protection Agency, Office of Solid Waste and Emergency Response:
Washington, DC. EPA-505-B-04-900A. March. Available online at:
http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf.

Not Applicable QAPP preparation,
study planning

Project planning
guidance

U.S. EPA (U.S. Environmental Protection Agency). (2005c). Workbook for
Uniform Federal Policy for Quality Assurance Project Plans. Part 2A: UFP-QAPP
Workbook. EPA-505-B-04-900C. U.S. Environmental Protection Agency, Office of
Solid Waste and Emergency Response: Washington, DC. March. Available online
at: http://www.epa.gov/fedfac/pdf/ufp_wbk_0305.pdf.

Not Applicable QAPP preparation,
study planning

Project planning
guidance

U.S. EPA (U.S. Environmental Protection Agency). (2006). Guidance on Systematic
Planning Using the Data Quality Objectives. EPA QA/G-4. U.S. Environmental
Protection Agency, Office of Environmental Information. EPA/240/B-06/001.
February. Available online at: http://www.epa.gov/quality/qs-docs/g4-final.pdf.

Not Applicable QAPP preparation,
study planning

Analytical methods U.S. EPA (U.S. Environmental Protection Agency). (2007). Estimation of Relative
Bioavailability of Lead Soil and Soil-like Materials using In Vivo and In Vitro
Methods. U.S. Environmental Protection Agency, Office of Solid Waste and
Emergency Response: Washington, DC. May. Available online at:
http://www.epa.gov/superfund/health/contaminants/bioavailability/lead_tsd_main.p
df.

Not Applicable QAPP preparation,
sample analysis

Site information U.S. EPA (U.S. Environmental Protection Agency). (2008). Upper Columbia River
Work Plan for the Remedial Investigation and Feasibility Study (RI/FS),
modification of second draft RI/FS Work Plan provided by Teck American
Incorporated. December. U.S. Environmental Protection Agency, Region 10. U.S.

U.S. EPA (U.S. Environmental Protection Agency). (2009b). Human Health Risk
Assessment Work Plan for the Upper Columbia River Site Remedial Investigation
and Feasibility Study. Prepared for U.S. Environmental Protection Agency, Region
10 by Syracuse Research Corporation. Final. March. Available online at:
http://yosemite.epa.gov/r10/cleanup.nsf/sites/upperc.

Not Applicable Project planning
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Existing Data
Data Source
(Originating Organization, Report Title, and Date)

Data Generator(s)
(Originating
Organization, Data
Types, Data
Generation/
Collection Dates)

How Data Will Be
Used

Analytical methods U.S. EPA (U.S. Environmental Protection Agency). (2011a). U.S. EPA Contract
Laboratory Program Statement of Work for Inorganic Superfund Methods. ISM01.3.
Analytical Services Branch: Washington, DC. Available online at:
http://www.epa.gov/superfund/programs/clp/ism1.htm#pdf.

Not Applicable QAPP preparation,
study planning

Project planning
guidance

U.S. EPA (U.S. Environmental Protection Agency). (2012b). U.S. EPA Technical
Team Level of Effort (LOE) for Sampling and Analysis of Soil in the Upper
Columbia River Basin (Soil LOE). Environmental Protection Agency, Region 10:
Seattle, WA. 9 pp.

Not Applicable QAPP preparation,
study planning

Project planning
guidance

VSP (Visual Sampling Plan) Development Team. (2013). Visual Sample Plan: A
Tool for Design and Analysis of Environmental Sampling. Version 6.5. Pacific
Northwest National Laboratory: Richland, WA. Available online at:
http://vsp.pnnl.gov.

Not Applicable QAPP preparation.
Estimating sample size

Soil criteria ECY (Washington State Ecology). (2007). ModelToxicsControlAct.9406.pdf Not Applicable PRG
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QAPP Worksheet #14: Summary of Project Tasks

Sampling Tasks:

The UCR Residential Soil Study described in this QAPP was designed to provide information to characterize exposure
and risk associated with metals in- soils in U.S. residential areas closest to the Teck smelter. Focused sampling of
surface soil will be conducted on 86 residential properties located in the northernmost reaches of the Columbia River
Study Area (in the U.S. north of Northport, WA to the U.S. – Canada border) using IC methodology. IC sampling
entails the collection of multiple individual volumes of soil (termed “increments”) from a target area (i.e., a DU) that
are composited and subsampled according to a detailed standard operating procedure prior to laboratory analysis
(ITRC, 2012). Landowners have been contacted and many have provided access agreements to allow EPA to perform
the sampling. Participation of property owners in the study is voluntary. During an initial site visit conducted in the
spring of 2014, each property was divided into one or more DUs for the IC soil sampling activities that will be
conducted during the 2014 sampling season (a limited seasonal period when climatic conditions would likely exclude
the presence of snow on the ground or frozen ground, typically April through October). The number and configuration
of DUs for each property was determined based on property size and features (e.g., play areas, gardens, animal
pens/riding areas) identified during and following the Spring 2014 visit to the UCR Study Area. Except for drip line
DUs, care was taken to locate increments outside the drip line of the residence, and away from influences of any other
painted surfaces. Areas near roadways and railways will also be avoided to prevent sampling soil that may be
contaminated by non-air sources. A series of templates, shown in Figure 3 of this QAPP, were used to assign DUs to
each property. One DU per property will be selected as described below, from which soil cores at 1-6” depth will be
collected.

Property-specific sampling maps are presented in Attachment B. Each property-specific map shows the boundaries
for each DU to be sampled on that property as well as the locations of 1-6” soil cores. Coordinates for the IC
increments and the 1-6” soil cores are provided in Attachment B, Tables 1 and 2, respectively. Beach DUs will be
delineated in the field with GPS at the time a property is sampled based on water elevation and information with the
property owner(s) regarding use of the beach.

Three IC samples will be collected from each DU greater than 1000 square feet (sq. ft.), and each IC sample will
consist of 30 increments. One IC sample will be collected from DUs less than 1000 square feet. Sampling will be
conducted using methods described in the U.S. EPA’s User Guide, Uniform Federal Policy Quality Assurance Project
Plan Template For Soils Assessment of Dioxin Sites (September, U.S. EPA, 2011b), and Interstate Technology and
Regulatory Council (ITRC)’s Technical and Regulatory Guidance: Incremental Sampling Methodology (2012),.
Before sampling is initiated on well-maintained landscaped areas, property owners will be informed about the size,
depth and number of surface holes that will be punched and given the option to proceed with sampling these areas. If
the owner opts out of having the well-maintained lawn sampled, the location of that DU will be shifted outside of the
well-maintained area. Increments will be located using systematic random sampling with a rectangular grid and
random starting point. Samples will be dried and processed, and the entire sample will be sieved in the laboratory to a
target particle size of <150 µm for soil samples and < 250 µm for beach samples. Details of the sample processing
methodology are given in the laboratory SOP. Each IC sample will be analyzed for TAL metals (no Hg), and one of
the IC samples from each DU type (except driplines) will be analyzed for Pb and As bioavailability if the measured Pb
concentration is greater than or equal to 100 ppm or if the As concentration is greater than or equal to 20 ppm (U.S.
EPA, 2007, 2012b). The 100 ppm level for Pb is based on soil Pb concentrations associated with the Centers for
Disease Control (CDC) “reference value” for blood Pb in children (CDC recommends intervention for individual
children and communities with blood Pb levels at and above 5 µg/dL) (CDC, 2012). U.S. EPA is still considering
appropriate policy related to the 2012 CDC recommendation, so a value of 100 ppm is likely the best estimate that can
be made at this time. For example, assuming a RBA of 80%, a soil lead concentration associated with a 10%

Worksheet Not Applicable (State Reason)
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Data Review Tasks:

Field and laboratory data for this task will undergo a formal verification and validation. Validation will be a mixture of
two stages (10% S4VEM / 90% S2BVE) and more detailed validation would be performed on samples validated by
S2BVE if issues are identified in samples validated by S4VEM. Data verification and validation for metals will be
completed according to methods described in EPA’s functional guidelines for inorganic data review (U.S. EPA,
2010). In addition, 2009 EPA Data Validation labelling will be used consistent with guidance found at
http://www.epa.gov/superfund/policy/pdfs/EPA-540-R-08-005.pdf (OWSER directive found at
http://www.epa.gov/superfund/policy/pdfs/Transmittal%20Memo-%20SF%20Data%20Validation%20Guidance.pdf
). The IVBA data will be verified and validated according to standard operating procedures in EPA’s Standard
Operating Procedure for an In Vitro bioaccessibility for Pb in soil (U.S. EPA, 2012a).

All entries into the database will be verified. All errors found during the verification of field data, laboratory data, and
the database will be corrected prior to release of the final data. Data review and validation will be conducted as
described on Worksheets #34 thru #36.
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QAPP Worksheet #15: Reference Limits and Evaluation Table

Matrix Soil
Analytical Group TAL Metals
Concentration Level Low

Analyte
CAS
Number

Project Action
Limita

(mg/kg)

Project
Quantitation

Limit
(mg/kg)

Analytical Method Achievable Laboratory Limits

Method
Detection Limit

Quantitation
Limit

Method
Detection Limits

(mg/kg)

Quantitation
Limits (mg/kg)

Aluminum 7429-90-5 77,400 2 NS NS 0.6 2
Antimony 7440-36-0 31.3b 0.05 NS NS 0.2 0.05
Arsenic 7440-38-2 20c 0.5 NS NS 0.02 0.5
Barium 7440-39-3 15,300 0.05 NS NS 0.02 0.05
Beryllium 7440-41-7 156 0.02 NS NS 0.005 0.02
Cadmium 7440-43-9 70.3 0.02 NS NS 0.009 0.02
Calcium 7440-70-2 – 4 NS NS 1 4
Chromium 7440-47-3 0.301 d 0.2 NS NS 0.07 0.2
Cobalt 7440-48-4 23.4 0.02 NS NS 0.009 0.02
Copper 7440-50-8 3,130 0.1 NS NS 0.04 0.1
Iron 7439-89-6 54,800 4 NS NS 2 4
Lead 7439-92-1 400 0.05 NS NS 0.02 0.05
Magnesium 7439-95-4 – 2 NS NS 0.2 2
Manganese 7439-96-5 1,830 0.05 NS NS 0.02 0.05
Nickel 7440-02-0 1,550 0.2 NS NS 0.04 0.2
Potassium 7440-09-7 – 40 NS NS 10 40
Selenium 7782-49-2 391 1 NS NS 0.2 1
Silver 7440-22-4 391 0.02 NS NS 0.005 0.02
Sodium 7440-23-5 – 40 NS NS 5 40
Thallium 7440-28-0 0.782 0.02 NS NS 0.002 0.02
Vanadium 7440-62-2 5.472e 0.2 NS NS 0.08 0.2
Zinc 7440-66-6 23,500 0.5 NS NS 0.2 0.5
aProject action limits are residential soil screening levels that were calculated using U.S. EPA’s Regional Screening Level Calculator
http://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search) with default values for exposure factors.
bValues are for antimony potassium tartrate based on Diamond and Thayer (2011a). Antimony potassium tartrate is the most common form of antimony found in the environment.
cWashington state unrestricted land use value (ECY, 2007).
dValues are for chromium VI, and are based on a conservative estimate. Adjustments will be made to take into account ratio III:VI in soil for actual risk calculations.
eValue is from Diamond and Thayer (2011b), Bacom, et al. (2012), and not by the RSL calculator.

Worksheet Not Applicable (State Reason)
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QAPP Worksheet #16: Project Schedule Timeline Table

Activities Organization

Dates (MM/DD/YY)

Deliverable
Deliverable
Due Date

Anticipated
Date(s) of
Initiation

Anticipated
Date of

Completion
Task 1: Write draft QAPP SRC 11/25/13 1/10/14 Draft EPA Review

UFP-QAPP
1/10/14

Task 2: Draft QAPP review EPA 1/10/14 1/21/14 Various 1/21/14
Task 3: Conference call to discuss EPA
comments

SRC, EPA 1/23/14 1/23/14 N/A 1/23/14

Task 4: Revised draft initial QAPP
delivered

To Be Determined 1/23/14 2/6/14 Draft Participating Parties
Review UFP-QAPP

2/6/14

Task 5: Draft initial draft QAPP review Participating Parties,
Citizens for a Clean
Columbia, TAI

2/6/14 3/6/14 Various 3/6/14

Task 6: Conference calls to discuss
comments

EPA, Participating Parties,
Citizens for a Clean
Columbia, TAI, SRC

3/6/14 3/20/14 N/A 3/20/14

Task 7: Final EPA draft Phase 1 QAPP
delivered to EPA

SRC 4/3/14 4/4/14 Revised Draft Participating
Parties Review UFP-QAPP

4/3/14

Task 8: Initial site visit EPA, SRC, CH2M Hill April 2014 May 2014 Property-specific maps of
potential DUs

Task 9. Draft QAPP May 2014 June 2014 Draft UFP-QAPP
Task 10. QAPP review July2014 August 2014 For Regional Comments
Task 11. Final QAPP August 2014 August 2014 UFP-QAPP, Upper

Columbia River Residential
Soil Study

8/15/14

Task 12: Residential soil sampling EPA, CH2M Hill August 2014 October 2014
Task 13: Laboratory analysis To Be Determined To Be

Determined
To Be
Determined

Task 14: Data validation TAI To Be
Determined

To Be
Determined

Task 15: Data Review EPA To Be
Determined

To Be
Determined

Worksheet Not Applicable (State Reason)
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QAPP Worksheet #17: Sampling Design and Rationale

Describe and provide a rationale for choosing the sampling approach (e.g., grid system, biased statistical
approach):

This study was designed to provide additional information to characterize potential risk and exposure associated with
historical deposition of metals in soils in residential areas closest to the Teck and Le Roi smelters. As such, residential
properties within the Columbia River valley north of Northport, WA and extending to the U.S. – Canada border are the
focus of this investigation. Landowners were contacted and provided access agreements to allow EPA to perform the
sampling. The sampling is voluntary from the landowner. In the spring of 2014, each property owner who returned a
signed access agreement to EPA was visited, the property owner(s) interviewed, and exposure areas were defined and
mapped. A total of 86 parcels will be included in this study. Residential parcels in this rural area are quite large (the
mean parcel size is 16 acres, and parcels range from 0.5 acres to approximately 80 acres). As such, portions of some
large properties may not be utilized regularly by the property owners (e.g., forested land)). Given that the goal of the
study is to sample soils in areas with high human exposure potential, this investigation places emphasis on the utilized
portions of each parcel (i.e., the areas around each house where residents are most likely to come into contact with
surface soils). Children’s play areas and gardens will be targeted for soil sampling. Gardens are targeted because
exposure may occur in these areas during digging in the surface soil for tilling and weeding, planting, and moving
plants,. Areas that are intermittently accessed may also be sampled on a case-by-case basis (e.g., areas where children
ride dirt bikes). Animal pens or riding areas will also be sampled because of potential for frequent human exposure to
surface soils in these areas,. Except for drip lines, which will be sampled separately, care will be taken to locate
increments outside the drip line of the residence, and away from influences of any other painted surfaces.

Residential soil samples will be collected using an IC sampling design (see Figure 2). IC sampling entails the
collection of multiple individual volumes of soil (termed “increments”) from a target area (sampling unit, SU or DU)
that are composited and subsampled according to a detailed standard operating procedure prior to laboratory analysis
(ITRC, 2012). The IC sampling method is described in detail by the ITRC (2012). The UCR Study Area residential
soil sampling design includes three IC samples per DU and 30 increments per IC sample. The rationale for the number
of IC samples and the number of increments per sample is provided below. Increments will be located using
systematic random sampling with a rectangular grid and random starting point. The mean of the IC samples collected
from each DU will be used as the EPC for Pb; the 95 percent upper confidence limit (95UCL) for the mean will be
used as the EPC for all other metals (U.S. EPA, 1994a). IC was selected as the sampling strategy because it provides a
more cost-effective alternative to discrete sampling when the objective is to estimate the mean concentration for a DU
(Hathaway et al., 2008). Composite sample data have lower variability than discrete sample data and a higher
reproducibility (HDOH, 2009).

Worksheet Not Applicable (State Reason)
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Describe the sampling design and rationale in terms of what matrices will be sampled, what analytical groups will
be analyzed and at what concentration levels, the sampling locations (including QC, critical, and background
samples), the number of samples to be taken, and the sampling frequency (including seasonal considerations)
[May refer to map or Worksheet #18 for details]:

Number of Decision Units (DUs) per Property

A DU is defined as the smallest area about which a risk-based decision will be made. For this project, each of the 86
residential properties under investigation were divided into DUs based on property size and the presence of features
that may influence exposure, such as children’s play areas, gardens and discrete animal pens/riding areas. Drip lines
around residences and other large, painted structures (e.g., barns) will be sampled. Areas near roadways and railways
will be avoided to prevent sampling soil that may be contaminated by non-air sources; a 50-foot buffer in both
directions from the center line of these features was implemented. The number of DUs per property was determined
following a visit to each property for which an access agreement has been received by EPA in Spring 2014.
Property-specific maps were generated that include DUs for areas near the homes that were most frequently utilized,
children’s play areas (when present; e.g., sandbox, swing set), gardens, and animal pens/riding areas. Boundaries for
each DU were delineated based on land use and GPS data collected during a visit to each property.

Based on information available for the UCR Study Area and experience gained from Bunker Hill and several other
sites, several templates were prepared to serve as starting points for the property-specific sampling designs (Figure 3).
The templates depict various property sizes and features (e.g., gardens, play areas). The template best suited to the
characteristics of a property was used as a starting point for the property-specific sampling design, and modified as
necessary to accommodate the features and layout of the property. A summary of the templates is provided in Figure 3.
Subsequent to the reconnaissance work, the distinction between maintained and unmaintained areas of the properties
did not prove to be meaningful for the purposes of the sampling design because of the wide variety of land uses at each
property; therefore, the ‘maintained’ and ‘unmaintained’ DU categories were replaced with the ‘other-not specified’
DU category.

Most of the properties have one DU (‘House’) that encompasses up to one acre immediately surrounding the
residence. Distinct play areas, gardens and animal pens/ riding areas, were delineated as separate DUs. Properties that
included other frequently used areas were delineated and assigned to the “other-not specified” DU category. Except
for drip lines, care has been taken to locate increments outside the drip line of the residence, and away from influences
of any other painted surfaces. Areas located close to roadways and railways were avoided to prevent sampling soil that
is potentially contaminated by non-air sources (e.g., tire weights, fill soil from ballast).

For example, a property that includes five acres of utilized land which includes a child’s play area, and a vegetable
garden could have up to four DUs: one DU for up to one acre surrounding the residence (excluding gardens and play
areas), one DU for the garden, one DU for the play area, and one DU for the remaining portion of the property that is
regularly used (“other-not specified”) (see Figure 3).
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Figure 3. Property-specific sampling templates3.

Number of IC Samples per DU, and Number of Increments per IC Sample

IC sampling produces an estimate of the mean contaminant concentration in soil within a DU. If a DU were perfectly
homogenous and contaminants were equally distributed throughout the surface soil, all sampling approaches would
yield the same resulting contaminant concentration. However, the distribution of contaminants within soil is
heterogeneous, introducing variability into the estimation of the mean concentration. Three IC samples will be
collected per DU, and each IC sample will consist of 30 increments (ITRC, 2012).

3 Subsequent to the field work conducted in April-May of 2014, the distinction between maintained and unmaintained
areas of the properties did not prove to be meaningful for the purposes of the sampling design; therefore, the
‘maintained’ and ‘unmaintained’ DU categories were replaced with the ‘other-not specified’ DU category.
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Sample Locations Within a DU

A GPS receiver with differential correction will be used to locate each DU. Increments for each IC sample will be
located using a systematic grid based on a random starting location (see Figure 2). The location of other features
relevant to potential exposure will also be noted, such as play areas, gardens and animal pens/riding areas. A trial run
(no sample collection) will be performed to establish the distance between increment collection points to achieve the
targeted 30 increments, while using the flags or GPS coordinates (from VSP) as guides. Except for drip line DUs, care
will be taken to locate increments outside the drip line of the residence, and away from influences of any other painted
surfaces. This sampling design will result in approximately equally-spaced increments within the DU (i.e., uniform
spatial distribution of increments). For example, a square-shaped DU may be divided into five rows with six
increments collected from each row, using a systematic random fashion with an initial random starting point. For more
rectangular-shaped DUs, fewer rows might be used, with more increments per row collected. Row lengths and
increments per row may be modified as needed to accommodate a variety of DU shapes, orientations, and obstructions
encountered in the field.

Beach sample locations will be delineated in the field based on water elevation at the time of sampling and interviews
with property owners regarding use of the beach.

Five grab samples will be collected from the complete 1-6” depth interval from one DU per property. The grab
samples are usually located in the DU closest to the house, or where exposure is expected to be highest (based on the
interviews), and where the IC sample depth is 0-1” (i.e., not in gardens). The locations (coordinates) of the soil cores
have been randomly determined using VSP and are provided in Attachment B, Table 2. In the event one or more of the
soil original locations cannot be sampled due to surface or subsurface obstructions, alternate soil core locations will be
determined in the field by moving a pre-determined distance and direction from the original sample location.

Procedure for Locating and Collecting Multiple IC Samples

All IC samples from each DU will be collected during the same field event. An identical number of increments will be
collected for each of the three IC samples, with each set of increments using a new systematic grid.

Increment locations will be determined from GPS coordinates (e.g., produced with VSP) or by measuring and flagging
locations within the field. The sampling team will begin at one end of a row/column of grid cells, and collect
increments within each grid cell by walking through the gridded area. Each increment location will be flagged. When
the team reaches the end of the row/column, they will then proceed along the next row/column, walking back in the
direction of the initial point of increment collection, once again collecting an increment of sample within each grid.
The sampling team continues in this serpentine pattern, until 30 increments have been collected for the IC sample,
ending at the opposite corner or end of the field. At each increment collection point, a pin flag will be sunk and GPS
coordinates may be captured. Sampling equipment is not decontaminated between increments for one IC sample.

Increment locations for each IC sample will be unique and will not be taken from co-located or adjacent locations. If
increment locations are determined with GPS coordinates exported from VSP this should not be a concern (the
quasi-random number generator option in VSP is required). If the increment locations are determined by measuring
and flagging in the field, the sampling team will meet this criteria by returning to the initial increment collection point
(marked by a flag) and move to the right (or left, forward, backward) a pre-determined distance and begin increment
collection for the second IC set of increments. Since flags will have been placed at each of the original increment
locations, increments for the second and third IC samples can be collected by moving the pre-determined distance and
direction from each of the original flags.

Increment collection for the second and third IC samples will follow a serpentine pattern similar to the original sample
but following a different path. For example, if the original sample is collected by following a path from north to south
starting in the west and going east, a second IC sample would be collected walking a path from west to east starting in
the north and moving south as shown in Figure 2 (but modified to collect 30 increments for each IC sample). The third
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IC sample could be collected from south to north, moving from east to west.

Method for Collecting Increment Soil Samples

Individual soil increments will be collected using a cylindrical or core-shaped sampler to ensure that each increment
contains a proportionate amount of soil particles over the entire depth of interest, with an equal volume of soil particles
from the top of the sample as the bottom. The entire 0-1” interval will be collected. The objective is to collect equal
volumes of soil from each increment location. IC samples will be collected according to the IC soil sampling SOP
(Included with Attachment C). The diameter of the cylindrical or core-shaped sampler will be 2 to 4 cm but will
remain constant within a DU. If a core sampler cannot be used (e.g., at a beach, depending on sediment substrate), it
may be necessary to collect the sample with a stainless steel spoon.

Sample Depth

The exposure pathway of concern is incidental ingestion of surface soils resulting from contact with soil. The
sampling depth will be the soil depth interval that people are most likely to come into contact with and will vary by
DU. “With respect to risk assessment, the top inch of soil best represents current exposure to contaminants (U.S. EPA,
1989, 1996) and is the source of data used in the IEUBK model to represent exposure from soil” (U.S. EPA, 2003).
Surface soil will be collected from the entire 0-1” depth interval (top 2 cm) below organic litter or sod (U.S. EPA,
2003) in house, agriculture, dripline, and “other-not specified” DUs. The sampling depth for gardens (both vegetable
and ornamental) will be the tilled depth because it is reasonable to expect that people routinely come into contact with
soil throughout the tilled depth (typically 0-12”). Sampling depth for play areas will generally be 0-1”. Based on
observations made during the site visit, areas where soil disturbance is deeper than 1” will be sampled at a depth of
0-3” (e.g., animal activity areas). Beaches will generally be sampled at a depth of 0-6” unless there were cultural
resources concerns. Those beaches will be sampled at a depth of 0-1”.

Five grab samples will be collected at depth (1-6”) from one DU per property.

Mass of Soil Required

House, Garden, Play Area, Other/Not Specified, Agriculture, Animal Activity Area, Dripline DUs

The total mass of soil required for each IC sample depends on the mass required for each type of analysis, the grain
size that will be analyzed and the grain size distribution of the soil. Based on the Soil Survey Geographic database
(SSURGO) (NRCS, 2014), the soil types found in the initial sampling area range from gravelly loamy sand to silt
loam. For the purposes of estimating the required mass of the IC sample, it was assumed the <150 µm particle size
fraction could make up as little as 5% of the soil by mass in locations where loamy sand and gravelly loamy sand are
found. Therefore, the minimum mass of the IC sample was estimated by dividing the mass of <150 µm soil required
for laboratory analyses by 0.05. The mass of <150 µm soil required for laboratory analysis, quality control samples,
and contingency for re-analysis is as follows: bioaccessibility (10 grams) and TAL (no Hg) metals (10 grams) (Table
B3-1 of the Draft Final Soil QAPP; Exponent et al., 2014). The mass required for TAL (no Hg) analysis (10 grams)
exceeds the minimum mass required to control fundamental error (FE) at 5% for both <150 µm and <250 µm grain
size fractions (latter applies to beach DUs only). The mass required for TAL (no Hg) analysis also exceeds the
minimum mass required to collect a representative subsample using incremental subsampling methods (approximately
2grams) (Crumbling, 2014). A minimum of 2 g < 150 µm soil will be used for TAL (no Hg) extraction, and a
minimum or 1 g <150 µm soil will be used for the IVBA extraction.

IC samples that will provide three replicate subsamples for TAL (no Hg) analysis (Figure 2) will require a sample
mass of 40 grams; this will require a total soil mass for the IC sample of 40/0.05, or 800 grams . Individual soil
increments (that make up an IC sample) must weigh at least 27 grams (800 grams/30 increments).

IC samples that will provide three replicate subsamples for TAL (no Hg) analysis and a laboratory split sample (15%
sent to MEL for analysis) will require a sample mass of 50 grams; this will require a total soil mass for the IC sample
of 50/0.05, or 1000 grams. Individual soil increments (that make up an IC sample) must weigh at least 33 grams.
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For the grab samples collected at depth, 10 grams of soil is needed for TAL (no Hg) analysis; a total soil mass of 200
grams (10/0.05) is needed for the core samples.

The mass of the <150 µm soil remaining after analysis will be archived; at a minimum, each IC sample must provide a
mass of <150um soil for archiving that is sufficient to repeat all analyses performed for that IC sample. All archived
samples will be retained until written approval from EPA is provided to destroy the archived samples.

Beach DUs

As above, the total mass of soil required for each IC sample depends on the mass required for each type of analysis, the
grain size that will be analyzed and the grain size distribution of the soil. For the purposes of estimating the required
mass of the beach IC samples, it was assumed the <250 µm particle size fraction could make up as little as 5% of beach
sand. Therefore, the minimum mass of the IC sample was estimated by dividing the mass of <250 µm soil required for
laboratory analyses by 0.05. The mass of <250 µm soil required for laboratory analysis, quality control samples, and
contingency for re-analysis is as follows: bioaccessibility (10 grams) and TAL (no Hg) metals (10 grams. A
minimum of 2 g < 250 µm soil will be used for TAL (no Hg) extraction, and a minimum or 1 g <250 µm soil will be
used for the IVBA extraction.

IC samples that will provide three replicate subsamples for TAL (no Hg) analysis (Figure 2) will require a sample
mass of 40 grams; this will require a total soil mass for the IC sample of 40/ 0.05, or 800 grams. Individual soil
increments (that make up an IC sample) must weigh at least 27 grams ( 800 grams/30 increments).

IC samples that will provide three replicate subsamples for TAL (no Hg) analysis and a laboratory split sample (15%
sent to MEL for analysis) will require a sample mass of 50 grams; this will require a total soil mass for the IC sample
of 50/ 0.05, or 1000 grams. Individual soil increments (that make up an IC sample) must weigh at least 34 grams.

Grab samples will not be collected at the beach DUs.

The mass of the <250 µm soil remaining after analysis will be archived; at a minimum, each IC sample must provide a
mass of <250um soil for archiving that is sufficient to repeat all analyses performed for that IC sample. All archived
samples will be retained until written approval from EPA is provided to destroy the archived samples.

Sample Processing and Analysis

For this investigation mixing the increments and sieving will not be conducted in the field; the entire IC sample will be
sent to the laboratory for processing (drying, sieving, subsampling). Physical disaggregation of samples will be
conducted by breaking aggregates apart by hand but not through pounding with a mortar and pestle. This process is
also expected to break down the dried vegetation such that the attached soil particles will be knocked loose. Grinding
will not be conducted without prior approval from EPA. Samples will be dried and passed through a No. 10 sieve (2.0
millimeters [mm]) to remove large debris (e.g., sticks, stones) in the laboratory. The resulting material will be weighed
and sieved through a No. 100 sieve to isolate the target particle size of <150 µm. This particle size fraction is intended
to represent the fraction expected to adhere to skin via dermal contact (Ruby and Lowney, 2012). Beach samples will
be sieved through a No. 60 sieve to isolate the target particle size of <250 µm. This particle size fraction represents
dermal adherence under wet conditions (Kissel et al. 1996). The entire IC sample will be sieved to the target particle
size.

No additional subsampling will be done once the laboratory subsample (2 grams of < 150 µm soil) is placed in the jar.
If laboratory replicate samples or split samples are required from a particular sample, additional jars will be required
and 2 g of soil will be placed in each jar. Two g is the minimum mass required to control FE at 5% for both <150 µm
and <250 µm grain size fractions (latter applies to beach DUs only). Two g is also the minimum mass required to
collect a representative subsample using incremental subsampling methods (Crumbling, 2014).

Each IC sample will be analyzed for TAL (no Hg) metals. Lead and As bioaccessibility testing will only be performed
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QAPP Worksheet #18: Sampling Locations and Methods/SOP Requirements Table

Sampling
Location

Decision
Unit

Matrix
Rationale

for
Sampling

DU Size
(sq. ft.)

Incremental
Composite Sample Deep Core Samples Analytical Group Concentration

Level
Sampling SOP Reference

(Reference Number from
Worksheet#21)

Sample
Depth

(in)
No. of

Samples

Sample
Depth

(in)
No. of

Samples

5687700

214
Soil

House 14985 0-1 3 1-6 5
TAL Metals (no Hg)

Unknown 01, 02

214
Soil

House 14985 0-1 1
Pb and As bioaccessibility (IVBA) 1 Unknown 01

5693400 22 Soil House 2836 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
22 Soil House 2836 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5087000
201 Soil House 4452 0-1 3 TAL Metals (no Hg) Unknown 01, 02
201 Soil House 4452 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

201DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01
202 Soil Beach 2191 0-6 3 TAL Metals (no Hg) Unknown 01
202 Soil Beach 2191 0-6 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

201G Soil Garden 7057 0-12 3 1-6 5 TAL Metals (no Hg) Unknown 01
201G Soil Garden 7057 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5088000
9 Soil Agriculture 200923 0-1 3 TAL Metals (no Hg) Unknown 01
9 Soil Agriculture 200923 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

13
Soil

Other -Not
Specified 109269 0-1 1

TAL Metals (no Hg)
Unknown 01

13
Soil

Other -Not
Specified 109269 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

14 Soil Garden 4259 0-12 3 TAL Metals (no Hg) Unknown 01
14 Soil Garden 4259 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

15 Soil House 13686 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
15 Soil House 13686 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

15DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01

16
Soil

Other -Not
Specified 46186 0-1 1

TAL Metals (no Hg)
Unknown 01

16
Soil

Other -Not
Specified 46186 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

17
Soil

Other -Not
Specified 57634 0-1 3

TAL Metals (no Hg)
Unknown 01

17
Soil

Other -Not
Specified 57634 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

5090900
59 Soil House 15436 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
59 Soil House 15436 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

59DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01
59A Soil House 21260 0-1 3 TAL Metals (no Hg) Unknown 01
59A Soil House 21260 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

01, 02

5087300
35 Soil House 5760 0-1 3 1-6 5 TAL Metals (no Hg) Unknown
35 Soil House 5760 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

35DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01
39 Soil Agriculture 9892 0-1 3 TAL Metals (no Hg) Unknown 01
39 Soil Agriculture 9892 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

35PA Soil Play Area 1829 0-1 3 TAL Metals (no Hg) Unknown 01
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Sampling
Location

Decision
Unit Matrix

Rationale
for

Sampling

DU Size
(sq. ft.)

Incremental
Composite Sample

Deep Core Samples Analytical Group Concentration
Level

Sampling SOP Reference

(Reference Number from
Worksheet#21)

Sample
Depth

(in)
No. of

Samples

Sample
Depth

(in)
No. of

Samples
35PA Soil Play Area 1829 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5078100
216 Soil House 18286 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
216 Soil House 18286 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

216DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01

5085300
170 Soil House 46568 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
170 Soil House 46568 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

1030
Soil

Other -Not
Specified 60440 0-1 3

TAL Metals (no Hg)
Unknown 01

1030
Soil

Other -Not
Specified 60440 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

1031 Soil Garden 895 0-12 1 TAL Metals (no Hg) Unknown 01
1031 Soil Garden 895 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5704000
168 Soil House 2116 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
168 Soil House 2116 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

168DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01

169
Soil

Other -Not
Specified 73582 0-1 1

TAL Metals (no Hg)
Unknown 01

169
Soil

Other -Not
Specified 73582 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

169A
Soil

Other -Not
Specified 176625 0-1 3

TAL Metals (no Hg)
Unknown 01

169A
Soil

Other -Not
Specified 176625 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

5689900
49 Soil House 2163 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
49 Soil House 2163 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5098600
231 Soil House 2159 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
231 Soil House 2159 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

231DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01

231Lower
Soil

Other -Not
Specified 2174 0-1 3

TAL Metals (no Hg)
Unknown 01

231Lower
Soil

Other -Not
Specified 2174 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

0615200
185 Soil House 32197 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
185 Soil House 32197 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

185DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01
185G Soil Garden 131 0-12 1 TAL Metals (no Hg) Unknown 01
185G Soil Garden 131 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5689400 801
Soil

Other -Not
Specified 1061 0-1 3

TAL Metals (no Hg)
Unknown 01

801
Soil

Other -Not
Specified 1061 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

800B Soil Beach 5158 0-6 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
800B Soil Beach 5158 0-6 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5086800
203 Soil House 4046 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
203 Soil House 4046 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
204 Soil Beach 2100 0-6 3 TAL Metals (no Hg) Unknown 01, 02
204 Soil Beach 2100 0-6 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
253 Soil House 210442 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
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Sampling
Location

Decision
Unit Matrix

Rationale
for

Sampling

DU Size
(sq. ft.)

Incremental
Composite Sample

Deep Core Samples Analytical Group Concentration
Level

Sampling SOP Reference

(Reference Number from
Worksheet#21)

Sample
Depth

(in)
No. of

Samples

Sample
Depth

(in)
No. of

Samples
5095700 253 Soil House 210442 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

254DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01
251B Soil Beach 102050 0-1 3 TAL Metals (no Hg) Unknown 01
251B Soil Beach 102050 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5689800
255 Soil Beach 7980 0-6 3 TAL Metals (no Hg) Unknown 01
255 Soil Beach 7980 0-6 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

2391400

122
Soil

Other -Not
Specified 3684 0-1 3 1-6 5

TAL Metals (no Hg)
Unknown 01, 02

122
Soil

Other -Not
Specified 3684 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

5092100
123 Soil House 29441 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
123 Soil House 29441 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

135
Soil

Other -Not
Specified 60204 0-1 3

TAL Metals (no Hg)
Unknown 01

135
Soil

Other -Not
Specified 60204 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

0616100
192 Soil House 858 0-1 1 1-6 5 TAL Metals (no Hg) Unknown 01, 02
192 Soil House 858 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

192DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01
1060 Soil House 584 0-1 1 TAL Metals (no Hg) Unknown 01
1060 Soil House 584 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

50894022
1050 Soil House 6025 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
1050 Soil House 6025 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
1051 Soil Garden 3260 0-18 3 TAL Metals (no Hg) Unknown 01
1051 Soil Garden 3260 0-18 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

1052
Soil

Other -Not
Specified 2887 0-1 3

TAL Metals (no Hg)
Unknown 01

1052
Soil

Other -Not
Specified 2887 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

5098601
177 Soil Agriculture 13773 0-1 3 TAL Metals (no Hg) Unknown 01
177 Soil Agriculture 13773 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

176M Soil House 31801 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
176M Soil House 31801 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5690710

5690710

345 Soil Play Area 522 0-1 1 1-6 5 TAL Metals (no Hg) Unknown 01, 02
345 Soil Play Area 522 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
346 Soil Garden 9637 0-12 3 TAL Metals (no Hg) Unknown 01
346 Soil Garden 9637 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5690800

347
Soil

Other -Not
Specified 1177 0-1 3

TAL Metals (no Hg)
Unknown 01

347
Soil

Other -Not
Specified 1177 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

5087315
7 Soil Play Area 5728 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
7 Soil Play Area 5728 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

0616500
186 Soil House 9348 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
186 Soil House 9348 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

186DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01
5704500 194 Soil House 6737 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02

194 Soil House 6737 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
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Sampling
Location

Decision
Unit Matrix

Rationale
for

Sampling

DU Size
(sq. ft.)

Incremental
Composite Sample

Deep Core Samples Analytical Group Concentration
Level

Sampling SOP Reference

(Reference Number from
Worksheet#21)

Sample
Depth

(in)
No. of

Samples

Sample
Depth

(in)
No. of

Samples
195 Soil Beach 2579 0-6 3 TAL Metals (no Hg) Unknown 01
195 Soil Beach 2579 0-6 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
1021 Soil House 4223 0-1 3 TAL Metals (no Hg) Unknown 01
1021 Soil House 4223 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5704600
193 Soil House 2016 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
193 Soil House 2016 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

193DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01
1020 Soil Garden 3291 0-18 3 TAL Metals (no Hg) Unknown 01
1020 Soil Garden 3291 0-18 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5084900
109 Soil House 4058 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
109 Soil House 4058 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

109DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01

2393280
62 Soil House 42073 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
62 Soil House 42073 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

62DL1 Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01
62DL2 Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01

62G Soil Garden 10836 0-12 3 TAL Metals (no Hg) Unknown 01
62G Soil Garden 10836 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5706200
1005 Soil Garden 5040 0-12 1 TAL Metals (no Hg) Unknown 01
1005 Soil Garden 5040 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
1005

(tentative)
Soil

Garden 5040 0-12 1
Replicate sample for property owner

1006 Soil House 11226 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01
1006 Soil House 11226 0-1 1 Replicate sample for property owner

1006 Soil House 11226 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01, 02
1009DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01
1009DL Soil Dripline 0-1 1 Replicate sample for property owner 01

1007 Soil Garden 2170 0-12 3 TAL Metals (no Hg) Unknown 01
1007 Soil Garden 2170 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
1007 Soil Garden 2170 0-12 1 Replicate sample for property owner
1008 Soil Agriculture 14950 0-1 1 TAL Metals (no Hg) Unknown 01
1008 Soil Agriculture 14950 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
1010 Soil Agriculture 121982 0-1 1 TAL Metals (no Hg) Unknown 01
1010 Soil Agriculture 121982 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5706200
1011 Soil Agriculture 183941 0-1 3 TAL Metals (no Hg) Unknown 01
1011 Soil Agriculture 183941 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5090320
229 Soil Play Area 3604 0-1 3 TAL Metals (no Hg) Unknown 01
229 Soil Play Area 3604 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

230G Soil Garden 616 0-12 1 TAL Metals (no Hg) Unknown 01
230G Soil Garden 616 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5085825
196 Soil House 855 0-1 1 1-6 5 TAL Metals (no Hg) Unknown 01

196 Soil House 855 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01, 02
197 Soil Beach 3751 0-6 3 TAL Metals (no Hg) Unknown 01
197 Soil Beach 3751 0-6 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

2390500
121 Soil House 8402 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
121 Soil House 8402 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

121DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01
280 Soil Other -Not 19598 0-1 3 TAL Metals (no Hg) Unknown 01
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Sampling
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Deep Core Samples Analytical Group Concentration
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Depth
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0615900 Specified

280
Soil

Other -Not
Specified 19598 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

280yard Soil House 2928 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
280yard Soil House 2928 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
280DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01

5093101
246 Soil Play Area 1590 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
246 Soil Play Area 1590 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5087600
224 Soil Beach 4147 0-6 3 TAL Metals (no Hg) Unknown 01
224 Soil Beach 4147 0-6 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

2402360
324 Soil Beach 1304 0-6 3 TAL Metals (no Hg) Unknown 01
324 Soil Beach 1304 0-6 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
325 Soil Garden 18561 0-12 3 TAL Metals (no Hg) Unknown 01
325 Soil Garden 18561 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

326
Soil

Other -Not
Specified 5745 0-1 1

TAL Metals (no Hg)
Unknown 01

326
Soil

Other -Not
Specified 5745 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

327
Soil

Other -Not
Specified 7878 0-1 3

TAL Metals (no Hg)
Unknown 01

327
Soil

Other -Not
Specified 7878 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

5091300 85
Soil

House 42583 0-1 3 1-6 5
TAL Metals (no Hg)

Unknown 01, 02

85 Soil House 42583 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
85DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01

86 Soil Agriculture 200647 0-1 1 TAL Metals (no Hg) Unknown 01
86 Soil Agriculture 200647 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
87 Soil Agriculture 301932 0-1 1 TAL Metals (no Hg) Unknown 01

5091300 87 Soil Agriculture 301932 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
94M Soil Agriculture 265104 0-1 3 TAL Metals (no Hg) Unknown 01
94M Soil Agriculture 265104 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5693000
189 Soil House 3787 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
189 Soil House 3787 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
1037 Soil Garden 3652 0-12 3 TAL Metals (no Hg) Unknown 01
1037 Soil Garden 3652 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5693100
1035 Soil Garden 4311 0-12 3 TAL Metals (no Hg) Unknown 01
1035 Soil Garden 4311 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
1036 Soil Play Area 4142 0-1 3 TAL Metals (no Hg) Unknown 01
1036 Soil Play Area 4142 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

187DL Soil Dripline 133 0-1 1 TAL Metals (no Hg) Unknown 01
5691100 75 Soil House 10977 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02

75 Soil House 10977 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5703200
18 Soil House 18740 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
18 Soil House 18740 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

18DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01
20 Soil Garden 620 0-12 1 TAL Metals (no Hg) Unknown 01
20 Soil Garden 620 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
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5093150
154 Soil House 1706 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
154 Soil House 1706 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

154DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01

5703600
33 Soil House 18178 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
33 Soil House 18178 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

2392940
82 Soil House 52512 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01

82 Soil House 52512 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01, 02
82DL1 Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01
82DL2 Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01

5096217

5096217

317 Soil House 43056 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
317 Soil House 43056 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

318
Soil

Other -Not
Specified 208213 0-1 1

TAL Metals (no Hg)
Unknown 01

318
Soil

Other -Not
Specified 208213 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

319
Soil

Other -Not
Specified 240941 0-1 3

TAL Metals (no Hg)
Unknown 01

319
Soil

Other -Not
Specified 240941 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

317M Soil Play Area 5422 0-1 3 TAL Metals (no Hg) Unknown 01
317M Soil Play Area 5422 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
319M Soil House 4925 0-1 3 TAL Metals (no Hg) Unknown 01
319M Soil House 4925 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

319DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01

5045800 175
Soil

Other -Not
Specified 45093 0-1 3

TAL Metals (no Hg)
Unknown 01

175
Soil

Other -Not
Specified 45093 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

174M Soil House 9534 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
174M Soil House 9534 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
238G Soil Garden 2057 0-12 3 TAL Metals (no Hg) Unknown 01
238G Soil Garden 2057 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
238M Soil Agriculture 16545 0-1 3 TAL Metals (no Hg) Unknown 01
238M Soil Agriculture 16545 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5094800
116M Soil House 43889 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
116M Soil House 43889 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
116DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01

2394200
25 Soil House 10717 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
25 Soil House 10717 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

25DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01

27
Soil

Other -Not
Specified 39131 0-1 1

TAL Metals (no Hg)
Unknown 01

27
Soil

Other -Not
Specified 39131 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

28 Soil Garden 7218 0-12 3 TAL Metals (no Hg) Unknown 01
28 Soil Garden 7218 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

29
Soil

Other -Not
Specified 95728 0-1 1

TAL Metals (no Hg)
Unknown 01
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29
Soil

Other -Not
Specified 95728 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

30
Soil

Other -Not
Specified 71881 0-1 3

TAL Metals (no Hg)
Unknown 01

30
Soil

Other -Not
Specified 71881 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

31
Soil

Other -Not
Specified 61799 0-1 1

TAL Metals (no Hg)
Unknown 01

31
Soil

Other -Not
Specified 61799 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

5096700
40 Soil House 9257 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01

40 Soil House 9257 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01, 02
40DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01

5094700 226
Soil

Beach 3304 0-1 3
TAL Metals (no Hg)

Unknown 01

226 Soil Beach 3304 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
226A Soil Beach 14568 0-1 3 TAL Metals (no Hg) Unknown 01
226A Soil Beach 14568 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5094700 226C Soil House 80347 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
226C Soil House 80347 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

226DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01
50951052

48 Soil House 9413 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02

48
Soil

House 9413 0-1 1
Pb and As bioaccessibility (IVBA) 1

Unknown 01

2399700
151 Soil House 49394 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
151 Soil House 49394 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

151DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01

152
Soil

Other -Not
Specified 48889 0-1 3

TAL Metals (no Hg)
Unknown 01

152
Soil

Other -Not
Specified 48889 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

5091100
206 Soil House 43603 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
206 Soil House 43603 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

206DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01

208
Soil

Other -Not
Specified 138289 0-1 3

TAL Metals (no Hg)
Unknown 01

208
Soil

Other -Not
Specified 138289 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

208DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01

213
Soil

Other -Not
Specified 151298 0-1 1

TAL Metals (no Hg)
Unknown 01

213
Soil

Other -Not
Specified 151298 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

207G Soil Garden 709 0-12 1 TAL Metals (no Hg) Unknown 01
207G Soil Garden 709 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

208AA
Soil

Animal
Activity
Area 95219 0-3 3

TAL Metals (no Hg)
Unknown 01
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208AA
Soil

Animal
Activity
Area 95219 0-3 1

Pb and As bioaccessibility (IVBA) 1
Unknown 01

209A Soil Agriculture 260641 0-1 3 TAL Metals (no Hg) Unknown 01
209A Soil Agriculture 260641 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5091700
206G Soil Garden 4145 0-12 1 TAL Metals (no Hg) Unknown 01
206G Soil Garden 4145 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

208BM Soil House 19435 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
208BM Soil House 19435 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
208G Soil Garden 5635 0-12 3 TAL Metals (no Hg) Unknown 01
208G Soil Garden 5635 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5087301
21 Soil House 4029 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
21 Soil House 4029 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

115SP
Soil

Other -Not
Specified 1720 0-1 3

TAL Metals (no Hg)
Unknown 01

5087301
115SP

Soil
Other -Not
Specified 1720 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

21G Soil Garden 11612 0-12 3 TAL Metals (no Hg) Unknown 01
21G Soil Garden 11612 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5045250
163 Soil House 48201 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
163 Soil House 48201 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
164 Soil Agriculture 55823 0-1 1 TAL Metals (no Hg) Unknown 01
164 Soil Agriculture 55823 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
167 Soil Agriculture 228629 0-1 3 TAL Metals (no Hg) Unknown 01
167 Soil Agriculture 228629 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

163G Soil Garden 166 0-12 1 TAL Metals (no Hg) Unknown 01
163G Soil Garden 166 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5045600
160 Soil House 31918 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
160 Soil House 31918 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

2398875
315 Soil House 12293 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
315 Soil House 12293 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

315DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01

316
Soil

Other -Not
Specified 222648 0-1 3

TAL Metals (no Hg)
Unknown 01

316
Soil

Other -Not
Specified 222648 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

5094400
303 Soil Beach 3938 0-6 3 TAL Metals (no Hg) Unknown 01
303 Soil Beach 3938 0-6 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

306
Soil

Other -Not
Specified 61543 0-1 3

TAL Metals (no Hg)
Unknown 01

306
Soil

Other -Not
Specified 61543 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

5089950
999DL2 Soil Dripline 214 0-1 1 TAL Metals (no Hg) Unknown 01
999G1 Soil Garden 8355 0-12 3 TAL Metals (no Hg) Unknown 01
999G1 Soil Garden 8355 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

999M1 Soil House 3298 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
999M1 Soil House 3298 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
999DL1 Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01
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999M2 Soil Garden 681 0-12 1 TAL Metals (no Hg) Unknown 01
999M2 Soil Garden 681 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

999M3
Soil

Other -Not
Specified 27944 0-1 3

TAL Metals (no Hg)
Unknown 01

999M3
Soil

Other -Not
Specified 27944 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

5090601
287 Soil Agriculture 244109 0-1 3 TAL Metals (no Hg) Unknown 01
287 Soil Agriculture 244109 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

284M Soil House 23106 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
284M Soil House 23106 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
284DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01

5090601
285M

Soil
Other -Not
Specified 154956 0-1 3

TAL Metals (no Hg)
Unknown 01

285M
Soil

Other -Not
Specified 154956 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

5090700
288 Soil House 15535 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
288 Soil House 15535 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
291 Soil Agriculture 246891 0-1 3 TAL Metals (no Hg) Unknown 01
291 Soil Agriculture 246891 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

288G1 Soil Garden 3190 0-12 1 TAL Metals (no Hg) Unknown 01
288G1 Soil Garden 3190 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
288G2 Soil Garden 10646 0-12 1 TAL Metals (no Hg) Unknown 01
288G2 Soil Garden 10646 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
289G3 Soil Garden 12819 0-12 3 TAL Metals (no Hg) Unknown 01
289G3 Soil Garden 12819 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5045675
146 Soil House 3526 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
146 Soil House 3526 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
147 Soil Garden 4658 0-12 3 TAL Metals (no Hg) Unknown 01
147 Soil Garden 4658 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

146G Soil Garden 7606 0-12 1 TAL Metals (no Hg) Unknown 01
146G Soil Garden 7606 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5083600 249
Soil

Other -Not
Specified 8964 0-1 3

TAL Metals (no Hg)
Unknown 01

249
Soil

Other -Not
Specified 8964 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

250 Soil House 117633 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
250 Soil House 117633 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5693200
67 Soil Garden 19654 0-12 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
67 Soil Garden 19654 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5693700 66
Soil

Other -Not
Specified 139984 0-1 3

TAL Metals (no Hg)
Unknown 01

66
Soil

Other -Not
Specified 139984 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

0436000
218 Soil House 2951 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
218 Soil House 2951 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5089440
55 Soil House 11696 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
55 Soil House 11696 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

55DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01
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56
Soil

Other -Not
Specified 64279 0-1 3

TAL Metals (no Hg)
Unknown 01

56
Soil

Other -Not
Specified 64279 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

58 Soil Agriculture 119416 0-1 3 TAL Metals (no Hg) Unknown 01
58 Soil Agriculture 119416 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5044000 60
Soil

Garden 2404 0-12 3
TAL Metals (no Hg)

Unknown 01, 02

60 Soil Garden 2404 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
5044000 61 Soil House 10784 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01

61 Soil House 10784 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
60DL Soil Dripline 500 0-1 1 TAL Metals (no Hg) Unknown 01

5083200
181 Soil House 41668 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
181 Soil House 41668 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

181DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01

183A
Soil

Animal
Activity
Area 12268 0-3 3

TAL Metals (no Hg)
Unknown 01

183A
Soil

Animal
Activity
Area 12268 0-3 1

Pb and As bioaccessibility (IVBA) 1
Unknown 01

184G Soil Garden 3308 0-12 3 TAL Metals (no Hg) Unknown 01
184G Soil Garden 3308 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

2398900
110 Soil House 9260 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
110 Soil House 9260 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

110DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01

111
Soil

Other -Not
Specified 22102 0-1 3

TAL Metals (no Hg)
Unknown 01

111
Soil

Other -Not
Specified 22102 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

110G Soil Garden 612 0-12 1 TAL Metals (no Hg) Unknown 01
110G Soil Garden 612 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

151-H-189 430
Soil

Other -Not
Specified 73481 0-3 1 1-6 5

TAL Metals (no Hg)
Unknown 01, 02

430
Soil

Other -Not
Specified 73481 0-3 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

431
Soil

Other -Not
Specified 253599 0-3 3

TAL Metals (no Hg)
Unknown 01

431
Soil

Other -Not
Specified 253599 0-3 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

432
Soil

Other -Not
Specified 3559 0-3 1

TAL Metals (no Hg)
Unknown 01

432
Soil

Other -Not
Specified 3559 0-3 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

151-H-192 420
Soil

Other -Not
Specified 77720 0-3 1 1-6 5

TAL Metals (no Hg)
Unknown 01, 02

420
Soil

Other -Not
Specified 77720 0-3 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

421 Soil Other -Not 119944 0-3 3 TAL Metals (no Hg) Unknown 01
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421
Soil

Other -Not
Specified 119944 0-3 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

258
Soil

Other -Not
Specified 206127 0-3 3 1-6 5

TAL Metals (no Hg)
Unknown 01, 02

151-H-193
258

Soil
Other -Not
Specified 206127 0-3 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

259
Soil

Other -Not
Specified 123308 0-3 1

TAL Metals (no Hg)
Unknown 01

259
Soil

Other -Not
Specified 123308 0-3 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

151-H-195 410
Soil

Other -Not
Specified 139725 0-3 1 1-6 5

TAL Metals (no Hg)
Unknown 01, 02

410
Soil

Other -Not
Specified 139725 0-3 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

411 Soil Beach 34674 0-6 3 TAL Metals (no Hg) Unknown 01
411 Soil Beach 34674 0-6 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

412
Soil

Other -Not
Specified 34951 0-3 3

TAL Metals (no Hg)
Unknown 01

412
Soil

Other -Not
Specified 34951 0-3 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

413
Soil

Other -Not
Specified 225809 0-3 1

TAL Metals (no Hg)
Unknown 01

413
Soil

Other -Not
Specified 225809 0-3 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

151-H-196 401
Soil

Other -Not
Specified 100911 0-3 1

TAL Metals (no Hg)
Unknown 01

401
Soil

Other -Not
Specified 100911 0-3 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

402
Soil

Other -Not
Specified 59528 0-3 1

TAL Metals (no Hg)
Unknown 01

402
Soil

Other -Not
Specified 59528 0-3 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

403
Soil

Other -Not
Specified 14674 0-3 3 1-6 5

TAL Metals (no Hg)
Unknown 01, 02

403
Soil

Other -Not
Specified 14674 0-3 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

151-H-197 440
Soil

Other -Not
Specified 5540 0-3 3

TAL Metals (no Hg)
Unknown 01

440
Soil

Other -Not
Specified 5540 0-3 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

441
Soil

Other -Not
Specified 19519 0-3 1

TAL Metals (no Hg)
Unknown 01

441
Soil

Other -Not
Specified 19519 0-3 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

442
Soil

Other -Not
Specified 15908 0-3 1

TAL Metals (no Hg)
Unknown 01

442
Soil

Other -Not
Specified 15908 0-3 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

320new Soil Other -Not 42490 0-1 3 TAL Metals (no Hg) Unknown 01
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0615700 Specified

320new
Soil

Other -Not
Specified 42490 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

5096210
112 Soil House 38750 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
112 Soil House 38750 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

112DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01
112G Soil Garden 3676 0-12 3 TAL Metals (no Hg) Unknown 01
112G Soil Garden 3676 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

113low
Soil

Other -Not
Specified 137311 0-1 1

TAL Metals (no Hg)
Unknown 01

113low
Soil

Other -Not
Specified 137311 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

113up
Soil

Other -Not
Specified 20750 0-1 3

TAL Metals (no Hg)
Unknown 01

113up
Soil

Other -Not
Specified 20750 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

5092600
106 Soil House 12969 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
106 Soil House 12969 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

106DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01
107 Soil Garden 1834 0-12 1 TAL Metals (no Hg) Unknown 01
107 Soil Garden 1834 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
108 Soil Garden 5392 0-12 3 TAL Metals (no Hg) Unknown 01
108 Soil Garden 5392 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5704900
173 Soil Beach 7772 0-6 3 TAL Metals (no Hg) Unknown 01
173 Soil Beach 7772 0-6 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

172U
Soil

Other -Not
Specified 7206 0-1 3

TAL Metals (no Hg)
Unknown 01

172U
Soil

Other -Not
Specified 7206 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

5078600
42 Soil House 8346 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
42 Soil House 8346 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
42 Soil House 8346 0-1 1 Replicate sample for property own

42DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01
42DL Soil Dripline 0-1 1 Replicate sample for property owner

44 Soil Agriculture 112864 0-1 3 TAL Metals (no Hg) Unknown 01
44 Soil Agriculture 112864 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
44

(tentative)
Soil

Agriculture 112864 0-1 1
Replicate sample for property owner

46
Soil

Other -Not
Specified 125101 0-1 3

TAL Metals (no Hg)
Unknown 01

46
Soil

Other -Not
Specified 125101 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

47 Soil Agriculture 64087 0-1 1 TAL Metals (no Hg) Unknown 01
47 Soil Agriculture 64087 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

1015 Soil Garden 629 0-12 1 TAL Metals (no Hg) Unknown 01
1015 Soil Garden 629 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
1017 Soil Garden 2318 0-1 3 TAL Metals (no Hg) Unknown 01
1017 Soil Garden 2318 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01
1018 Soil Garden 1562 0-12 3 TAL Metals (no Hg) Unknown 01
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Sampling
Location

Decision
Unit Matrix

Rationale
for

Sampling

DU Size
(sq. ft.)

Incremental
Composite Sample

Deep Core Samples Analytical Group Concentration
Level

Sampling SOP Reference

(Reference Number from
Worksheet#21)

Sample
Depth

(in)
No. of

Samples

Sample
Depth

(in)
No. of

Samples
1018 Soil Garden 1562 0-12 1 Pb and As bioaccessibility (IVBA) 1

1018 Soil Garden 1562 0-12 1 Replicate sample for property owner Unknown 01

5704920
1000 Soil Beach 24885 0-6 3 TAL Metals (no Hg) Unknown 01
1000 Soil Beach 24885 0-6 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5705035
72 Soil Garden 3889 0-12 3 TAL Metals (no Hg) Unknown 01
72 Soil Garden 3889 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

5705655
70 Soil House 36990 0-1 3 1-6 5 TAL Metals (no Hg) Unknown 01, 02
70 Soil House 36990 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

70DL Soil Dripline 0-1 1 TAL Metals (no Hg) Unknown 01
71 Soil Garden 5311 0-12 3 TAL Metals (no Hg) Unknown 01
71 Soil Garden 5311 0-12 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

1001
Soil

Other -Not
Specified 26439 0-1 3

TAL Metals (no Hg)
Unknown 01

1001
Soil

Other -Not
Specified 26439 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

72M Soil Agriculture 14178 0-1 3 TAL Metals (no Hg) Unknown 01
72M Soil Agriculture 14178 0-1 1 Pb and As bioaccessibility (IVBA) 1 Unknown 01

72U
Soil

Other -Not
Specified 19829 0-1 1

TAL Metals (no Hg)
Unknown 01

72U
Soil

Other -Not
Specified 19829 0-1 1

Pb and As bioaccessibility (IVBA) 1 Unknown 01

1 If all of the IC sample results for a given property are less than 100 ppm Pb and less than 20 ppm As, IVBA analyses will not be done for that property. On a property basis, if more than one IC sample for
a give DU type (e.g., maintained area DU) exceeds one of the concentration criteria, the IVBA assay will be run using the one sample that has the maximum Pb concentration for that type of DU. To be clear,
a maximum of one IVBA analysis for Pb and As will be done for each type of DU on a property.

2 The property owner has requested their property not be sampled.
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QAPP Worksheet #19: Analytical SOP Requirements Table

Matrix
Analytical
Group

Concentration
Level

Analytical and
Preparation
Method/SOP
Reference1

Sample
Volume

Containers
(number, size,
and type)

Preservation
Requirements
(chemical,
temperature,
light
protected)

Maximum
Holding Time
(preparation/
analysis)

Soil TAL Metals (no
Hg)

Low MET-3050B.r13
MET-6020.r15
MET-ICP.r24
IC Sample
Preparation and
Subsampling
ICP-AES 6010C
Prep method
3050B

2 g 2
1 – 2 g.
wide-mouth clear
polyethylene jar

None 6 months (others)

Soil TAL Metals (no
Hg)

Low MET-3050B.r13
MET-6020.r15
MET-ICP.r24
IC Sample
Preparation and
Subsampling
ICP-AES 6010C
Prep method
3050B

8 g 3
4 – 2 g.
wide-mouth clear
polyethylene jar

None 6 months (others)

Soil IVBA Low MET-3050B.r13
MET-6020.r15
MET-BIOACC.r1

5 g NA – Generated
in Laboratory

None 5 months

Water (Field
Equipment
Blank)

TAL Metals (no
Hg)

Low MET-DIG.r15
MET-6020.r15
MET-ICP.r24

500 mL 500 mL poly; pH<2 w/HNO3 6 months (others)

1Specify the appropriate reference letter or number from the Analytical SOP References table (see Worksheet #23).
2 Regular sample
3 Sample designated for lab QC

Worksheet Not Applicable (State Reason)
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QAPP Worksheet #20: Field Quality Control Sample Summary Table

Matrix
Analytical
Group

Concentration
Level

Analytical
and
Preparation
SOP
Reference1

No. of
Sampling
Locations

No. of
Field
Replicate
Pairs

No. of
Inorganic
Matrix
Spikes

No. of
Field
Blanks

No. of
Equip.
Blanks

No. of
Proficiency
Testing
Samples

Total
No. of
Samples
to Lab

Soil – IC
samples

TAL
Metals

Low MET-3050B.r13
MET-6020.r15
MET-ICP.r24

251
primary

330 (322
replicates
for selected
DUs, see
WS#18; 8
replicates
for
property
owners
parcels
5706200
and
5078600)

5% (29
samples,
collected at
lab after
processing)

NA 1 per
day per
field
team

NA 581
(primary
and
replicate
samples),
plus 29
MS/MSDs

Soil – IC
samples

TAL
Metals

Low MET-3050B.r13
MET-6020.r15
MET-ICP.r24

15% lab
split
samples
for EPA

86 (15%
of 573
primary
and
replicate
samples)

Soil –
Discrete
Samples
1-6”

TAL
Metals

Low MET-3050B.r13
MET-6020.r15
MET-ICP.r24

370
primary

15% field
duplicates
(56
samples)
15% field
splits for
EPA lab
(56
samples)

5% (19
samples)

NA NA NA 370
primary
samples,
plus 56
field
duplicates,
56 EPA
splits, and
19
MS/MSDs

Worksheet Not Applicable (State Reason)
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Matrix
Analytical
Group

Concentration
Level

Analytical
and
Preparation
SOP
Reference1

No. of
Sampling
Locations

No. of
Field
Replicate
Pairs

No. of
Inorganic
Matrix
Spikes

No. of
Field
Blanks

No. of
Equip.
Blanks

No. of
Proficiency
Testing
Samples

Total
No. of
Samples
to Lab

Water –
Rinsate
Blanks

TAL
Metals

Low MET-DIG.r15
MET-6020.r15
MET-ICP.r24

1 per
day per
field
team

Soil IVBA Unknown Maximum
of 207
primary

15%
duplicates
(obtained
after lab
processing)

NA NA NA Up to 207
primary
samples,
plus 15%
duplicates

1Specify the appropriate reference letter or number from the Analytical SOP References table (see Worksheet #23).


