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INTRODUCTION

This Uniform Federal Policy (UFP)-Quality Assurance Project Plan (QAPP) addresses the per- and
polyfluoroalkyl substances (PFAS) Remedial Investigation (RI) for various areas of interest (AOIs)
identified at Yakima Training Center (YTC), in south-central Washington. The AOIs were identified during
the Preliminary Assessment (PA) and Site Inspection (SI) phase (Arcadis U.S., Inc. [Arcadis], 2021) of the
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) process. Historical
releases of PFAS (i.e., perfluorooctane sulfonate [PFOS], and perfluorooctanoic acid [PFOA], and other
PFAS) into the environment have resulted from the United States (U.S.) Department of Defense (DoD)
activities at YTC. The objectives of this QAPP are to generate project data that are technically defensible
and useful for meeting the project goals. These goals are to conduct an RI at YTC in accordance with
CERCLA and that characterizes the nature and extent of PFAS in impacted environmental media through
prescriptive and adaptive sampling programs, estimate exposure and health risks to exposed human and
ecological receptors that have contacted impacted media, and delineate the extent of PFAS that has migrated
off-post.

This UFP-QAPP addresses six primary elements:

e Project management

e General conceptual site model (CSM) description based on the preliminary understanding of site
conditions

o Site-specific investigation design, health and safety, and data acquisition to determine the nature
and extent of PFAS in various environmental media

e Measurement and data acquisition
e Assessment and oversight; and

e Data validation and usability.

Advanced Environmental Laboratories (AEL) is the selected analytical laboratory for this project. AEL will
follow the analytical methodologies presented in this UFP-QAPP and has been accredited by the)
Environmental Laboratory Accreditation Program (ELAP). All analyses will be performed in accordance
with the DoD Quality Systems Manual (QSM), Version 5.3 (DoD, 2019). Copies of AEL’s DoD ELAP
certifications and laboratory standard operating procedures (SOPs) and relevant laboratory information are
provided in Appendix A.

This RI was developed in accordance with United States Environmental Protection Agency (USEPA)
Guidance for Conducting RIs and Feasibility Studies (FSs) under CERCLA (USEPA, 1988) and this UFP-
QAPP incorporates quality assurance/quality control (QA/QC) requirements from the following
documents:

o USEPA Requirements for Quality Assurance Project Plans, USEPA QA/R-5, March (USEPA,
2001).

e  USEPA UFP for QAPPs, Final Version, March (USEPA, 2005).
o  USEPA Guidance on QAPPs, CIO-2106-G-05, January (USEPA, 2012a).
o USEPA Optimized UFP for QAPPs, Final Version, March (USEPA, 2012b).

o USEPA Guidance on Systematic Planning Using the Data Quality Objectives (DQO) Process,
USEPA QA/G-4, EPA/240/B-06/001, February (USEPA 2006).

e DoD QSM, Version 5.4, October 2021, and later versions as they become available (DoD 2021,)

In 2010, a subgroup of members from the participating agencies was established to review and optimize
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the UFP-QAPP worksheets in close coordination with the USEPA update of QA/G-5 (i.e., CIO-2106-G-
05), Intergovernmental Data Quality Task Force [IDQTF], 2012). The optimized worksheet format is used

for this QAPP. Table 1-1 provides a crosswalk between the optimized worksheet numbers and titles and
the CIO-2106-G-05 guidance.

Table 1-1: UFP-QAPP Worksheets

Optimized UFP-QAPP Worksheets
Worksheet # Worksheet Title 21-6-G-05 QAPP Guidance Section
1&2 Title and Approval Page 2.2.1 Title, Version, and Approval/Sign-Off
1&5 Project Organization and Quality 223 Distribution List
Assurance Project Plan Distribution 224 Project Organization and Schedule
. . . 2.2.1 Title, Version, and Approval/Sign-Off
47&8 Personnel Qualifications and Sign- Special Training Requi 4
) off Sheet 297 pecial Training Requirements an
Certification
6 Communication Pathways 224 Project Organization and Schedule
. . . Project Background, Overview, and Intended
9 Project Planning Session Summary 225 Use of Data
10 Conceptual Site Model 225 Project Background, Overview, and Intended
Use of Data
. . L Data/Project Quality Objectives and
11 Project/Data Quality Objectives 2.2.6 Measurement Performance Criteria
12 Measurement Performance Criteria 2.2.6 Data/Project Quality Obj ectlvgs apd
Measurement Performance Criteria
13 Secondaw ].)at.a Uses and Chapter 3 | QAPP Elements for Evaluating Existing Data
Limitations
14 & 16 Project Tasks & Schedule 224 Project Organization and Schedule
Project Action Limits and . . .
15 Laboratory-Specific Detection / 2.2.6 Data/Project Quality Obj ectlvgs apd
e . Measurement Performance Criteria
Quantitation Limits
. . . Sample Collection Procedure, Experimental
17 Sampling Design and Rationale 231 Design, and Sampling Tasks
Sample Collection Procedure, Experimental
i i 23.1 . .
18 Sampling Locations and Methods Design, and Sampling Tasks
232 Sampling Procedures and Requirements
Sample Containers, Preservation, . .
19 & 30 and Hold Times 2.3.2 Sampling Procedures and Requirements
20 Field QC 235 QC Requirements
21 Field SOPs 232 Sampling Procedures and Requirements
Field Equipment Calibration, Instrument/Equipment Testing, Calibration
22 Maintenance, Testing, and 2.3.6 and Maintenance Requirements, Supplies and
Inspection Consumables
23 Analytical SOPs 234 Analytical Methods R;ql.nrements and Task
Description
Instrument/Equipment Testing, Calibration
24 Analytical Instrument Calibration 2.3.6 and Maintenance Requirements, Supplies and
Consumables
25 Analytical Instrument and 2.3.6 Instrument/Equipment Testing, Calibration
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Optimized UFP-QAPP Worksheets
Worksheet # Worksheet Title 21-6-G-05 QAPP Guidance Section
Equipment Maintenance, Testing, and Maintenance Requirements, Supplies and
and Inspection Consumables
Sample Handling, Custody, and Sample Handling, Custody Procedures, and
26 & 27 . 233 .
Disposal Documentation
28 Analytical QC and CA 2.3.5 QC Requirements
29 Project Documents and Records 228 Documentation and Records Requirements
2.4 Assessments and Data Review
3.32& Assessments and CA
33 255 Reports to Management
Data Verification and Validation Data Verification and Validation Targets and
34 2.5.1
Inputs Methods
35 Data Verification Procedures 251 Data Verification and Validation Targets and
Methods
36 Data Validation Procedures 251 Data Verification and Validation Targets and
Methods
Quantitative and Qualitative Evaluations of
252 o
- Usability
37 Data Usability Assessment 2.5.3 Potential Limitations on Data Interpretation
2.54 Reconciliation with Project Requirements

Notes:

CA — Corrective Action

QC — Quality Control

SOP — Standard Operating Procedure
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WORKSHEETS #1 & 2: TITLE AND APPROVAL PAGE
(UFP-QAPP Manual Section 2.1)
(USEPA 2106-G-05 Section 2.2.1)
1. Project Identifying Information
a.

Site name/project name: U.S. Army Environmental Command (USAEC) PFAS RI at
Yakima Training Center, Washington

b. Site location/number: Yakima Training Center, Washington, U.S.
c.

Contract/Work assignment number: W9124J-18-D-0004 / W9124]-22-F-0144

2. Investigative Organization — Environmental Chemical Corporation (ECC)

a. Audra Balson, Professional Geologist (PG), Project Manager (PM)

Signature Date
b. Grace Carmichael, Assistant PM
Signature Date

3. Lead Organization: USAEC

a. Roger Walton, Professional Engineer (PE), Contracting Officer’s Representative (COR)
Signature Date
b. Michael Brown, Environmental Support Manager (ESM) and Technical Point of Contact
(POC)
Signature Date

4. Support Organizations:

a. Eric Brouwer, Director, U.S. Army; YTC Directorate of Public Works — Environmental
Division (PWE)

Signature Date



Draft Uniform Federal Policy Quality Assurance Project Plan

PFAS Remedial Investigation

Yakima Training Center, Washington

Contract No. W9124J-18-D-0004, Delivery Order No. W9124J-22-F-0144 July 2023

b. Bethany Mills, Acting Chief, Environmental and Natural Resources Division, YTC, PWE

Signature Date

5. List plans and reports from previous investigations relevant to this project

Title Date
USEPA. 2017. Occurrence Data for the Unregulated Contaminant Monitoring Rule:
UCMR3 (2013 to 2015) Occurrence Data. January. Available online at: 2017
https://www.epa.gov/dwucmr/occurrence-data-unregulated-contaminant-monitoring-rule
Department of the Army. 2018. MEMORANDUM — Army Guidance for Addressing September
Releases for Per-and Polyfluorinated Compounds. 2018
Arcadis. 2019. Final Preliminary Assessment of Per- and Polyfluoroalkyl Substances, October
Yakima Training Center, Yakima Washington. October. 2019
Arcadis. 2020. Final Uniform Federal Policy-Quality Assurance Project Plan Addendum,
USAEC Per- and Polyfluoroalkyl Substances for Preliminary Assessments and Site August 2020
Inspections, Yakima Training Center, Washington. August.
Arcadis. 2021. Final Preliminary Assessment and Site Inspection of Per- and October
Polyfluoroalkyl Substances, Yakima Training Center, Yakima, Washington. October. 2021
Office of the Secretary of Defense. 2022. Memorandum: Investigating Per- and Tuly 2022
Polyfluoroalkyl Substances within the Department of Defense Cleanup Program. Y

Notes:

Arcadis — Arcadis U.S., Inc.

UCMR3 — Third unregulated contaminant monitoring rule
USAEC — United States Army Environmental Command
USEPA — United States Environmental Protection Agency
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WORKSHEETS #3 & 5: PROJECT ORGANIZATION AND UFP-QAPP DISTRIBUTION

(UFP-QAPP Manual Section 2.3 and 2.4)
(USEPA 2106-G-05 Section 2.2.3 and 2.2.4)

This worksheet identifies the programmatic key personnel, as well as lines of authority and lines of communication for USAEC, YTC, ECC, and
Arcadis personnel (Figure 3-1). The government team members, along with their contact information, are presented in Table 3-1. The ECC and
Arcadis team members are presented in Table 3-1 along with their contact information.

Figure 3-1: ECC/Arcadis Team YTC PFAS RI Organizational Chart

Deputy Program
Manager

Rob Wasserman, PG

Senior Technical
Tim Woods, PMP (ECC) EIDIEcHaR2=2n
Kimberley Schrupp, PMP Andra Balson, PG
(Arcadis)

Kym Edelman, CSP, CIH U — Project Controls

Compliance/Deliverables

Managers

Contracts
Grace Carmichael (ECC) Adminsstrative/Clerical
Program QA/QC Jesse Hemmen, RG
Manager (Arcadis)

Lauren Sparkman

Analytical

PFAS Task Lead/ Tty

Project Geologist
Alex Villhauer

Craig Myers
(AEL)

PFAS Field Team
Leads

QC Manager/Senor Senior Sci/Engineer

Chemist
Joe Quinnan PE. PG Lvndi Mott
Jackson Kiker

Sharon Pennington Tulie Gillespie Carol Canada, PG (ECC)
Roberto Piemontese
(Arcadis)
(" LEGEND
~—— Reporting Il ECC .
— = Communication [ Arcadis
. -
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Table 3-1: ECC/Arcadis Project Team Personnel Roles and Responsibilities

Name

Organization

Roles/Responsibilities

Telephone Number

E-mail address

Audra Balson, PG

ECC PM, overall communication and
contracting, client communication

Cell: (717) 940-8808

Abalson@ecc.net

Lauren Sparkman

Kym Edelman, CIH, CSP

Jackson Kiker

Carol Canada, PG

ECC Regulatory Specialist: regulatory support

Tim Woods, PMP guiatory Spe - Teguiatory SUPPOTL ey (484) 343-8721 Twoods@ece.net
deliverable review

Rob Wasserman, PG ECC ngram Manager: Army and Cell: (703) 785-6436 Rwasswerman@ecc.net
programmatic support

Jesse Hemmen, RG Deputy PM —.Tas.k Lead.: day to day Cell: (503) 449-0778 Jesse.Hemmen(@arcadis.com
project coordination, assists the PM

Rhonda Stone, PMP PFAIS Techm((l:alfRegulatory Specialist: Office: (610) 563-6122 Rhonda.Stone@arcadis.com

Arcadis  [prag t})ryka L péoﬁrammgnc e Cell: (303) 916-1193
. ask Lead: day to day project ell: - . .

Kimberley Schrupp, PMP coordination, deliverable review Office: (720) 344-3712 | Kimberley.Schrupp@arcadis.com

Alex Villhauer PFAS Technical Expert: subject matter | 1. 517) 3245036 Alex.Villhauer@arcadis.com
expert, deliverable technical review

) - eor- subi ) Oui <

Joe Quinnan, PE, PG Semor Engineer .subject'matter expert Cell: (810) 225-1943 Joseph.Quinnan@arcadis.com
deliverable technical review

Lyndi Mott Project Chemist: data management, data |Cell: (713) 953-4829 Lyndi.Mott@arcadis.com

Sharon Pennington validation Cell: (865) 924-6930 Sharon.Pennington@arcadis.com

Julie Gillespie Senior Risk Assessor: CSM development |Office: (973) 800-8094 Julie.Gillespie@arcadis.com
Program H&S Manager: H&S document

Grey Coppi, CIH review and development, safety Cell: (908) 917-6948 Grey.Coppi@arcadis.com
compliance

Courtney Bigelow Task Leac}: day to day laboratory/project Cell: (415) 404-5375 Cbigelow(@ecc.net
coordination

Leili Arjomand, PE, CQM, Technical QA/QC Manager: ) .

PMP ECC companywide QA/QC compliance Cell: (650) 208-5482 Larjomand@ecc.net

Project QA Officer: QA/QC management
and compliance

Cell: (808) 479-0668

Lsparkman@ecc.net

CIH: H&S document review and
development, safety compliance

Cell: (757) 435-5384

Kedelman@ecc.net

QC Manager/Senior Chemist: data
management review, data validation
review

Office: (508) 229-2270
x22124
Cell: (774) 245-0904

Jkiker@ecc.net

Field Lead

Cell: (615) 693-9915

Ccanada@ecc.net
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Name

Organization

Roles/Responsibilities

Telephone Number

E-mail address

Roberto Piemontese

Arcadis

Field Team Leader: field team and
subcontractor management

Cell: (510) 328-5660

Roberto.Piemontese@arcadis.com

Additional Field Team Leaders

TBD

Notes:
Arcadis — Arcadis, U.S., Inc.
CIH — Certified Industrial Hygienist

CQM - Construction Quality Manager

CSM - Conceptual Site Model
CSP — Certified Safety Professional

ECC — Environmental Chemical Corporation

H&S — Health and Safety
PE — Professional Engineer

PFAS — per- and polyfluoroalkyl substances
PG — Professional Geologist
PM — Project Manager

PMP — Project Management Professional
QA — Quality Assurance
QC — Quality Control

RG — Registered Geologist
TBD — to be determined
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WORKSHEET #4, 7 & 8: PERSONNEL QUALIFICATIONS AND SIGN-OFF SHEET

(UFP-QAPP Manual Sections 2.3.2 — 2.3.4)
(USEPA 2106-G-05 Section 2.2.1 and 2.2.7)

This worksheet is used to identify key project personnel for each organization performing tasks defined in this UFP-QAPP.
LEAD ORGANIZATION: USAEC

Name Agency Project Title/Role Signature*
Roger Walton, PE USAEC Contracting Officer’s Representative ]
Michael Brown USAEC Environmental Support Manager ]

Note: * Signature check boxes indicate that personnel have read and agree to implement this UFP-QAPP as written.
PE — Professional Engineer
USAEC — United States Army Environmental Command

LEAD ORGANIZATION: YTC

Name Agency Project Title/Role Signature*
Eric Brouwer Yakima Training Center Director of Public Works ]
Bethany Mills Yakima Training Center Interim Environmental Division Chief L]

Note: * Signature check boxes indicate that personnel have read and agree to implement this UFP-QAPP as written.

SUPPORTING ORGANIZATION: ECC (Prime Contractor), Arcadis (Subcontractor), and Advanced Environmental Laboratories, Inc. (AEL).

Project . . Specialized Training/ . .
Name Title/Role Education/Experience Certifications Signature
ECC (Prime)

Audra Balson PM B.S. and M.S. Ge.ology . e PG ]
19 years of experience; 11 years of management experience
B.S. — Geology

Rob Wasserman Program Manager 25 years of experience; 16 years of management experience * PG O

. Regulatory MPH
Tim Woods Specialist 24 years of experience; 10 years of management experience * PMP O
. B.S. — Biology

Courtney Bigelow | Task Lead 5 years of experience ]
Master of Business Administration
26 years of civil and environmental industry experience; 24 * PE

Leili Arjomand QA/QC Manager years of expertise as Quality Manager for DoD and USACE * E\Q/Il}\:[ O
programs *
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Project . . Specialized Training/ . .
Name Title/Role Education/Experience Certifications Signature
B.S. — Environmental Health, Industrial Hygiene Concentration e CIH
Kym Edelman CIH 29 years of environmental and construction, government, and o CSP ]
private sector work
Jackson Kiker Chemical QA M.S. - Analytlcal~ Chemistry; B.S. — Chemistry []
Manager 21 years of experience
Carol Canada ?slgll(-illd)e ad B.S. Geology, 16 years of experience e PG L]
Grace Carmichael | Grace Carmichael | B.S. Geology, 8 years of experience L]
Arcadis (Subcontractor)
e RG
e OSHA: Initial 40-Hour
Jesse Hemmen Deputy PM B.A. and M.S. Geology19 years of consulting experience . (})Igéy(l){lfgw OPER 8-Hour ]
Refresher 29 CFR
1910.120(e)(8)
B.S. — Biochemistry
Kimberley 22 years of management experience for Hazardous, Toxic and
Schrupp PFAS Task Lead Radioactive Waste projects USAEC Environmental * PMP [
Remediation
B.S. — Natural Resource Management; M.S. — Environmental * OSHA: Initial 40-Hour
C . Senior Risk Policy Studies HAZWOPER ]
Julie Gillespie Assessor 18 years of experience conducting CERCLA human health and * OSHA: HAZWOPER 8-Hour
ecological risk assessments for federal/ industrial clients Refresher 29 CFR
1910.120(e)(8)
e OSHA: Initial 40-Hour
. B.S. - Geology HAZWOPER
Alex Villhauer EeriTechmcal 12 years of experience involving CERCLA reporting, site e OSHA: HAZWOPER 8-Hour ]
P characterization, CSM development, and task managing Refresher 29 CFR
1910.120(e)(8)
. Program H&S M.S. — Industrial Hygiene . . e CIH
Grey Coppi Manager 30 years of experience with site safety audits/reviews for o CSP ]
& USACE projects; development of SSHPs and APPs.
B.S. — Chemistry
Lyndi Mot Project Chemist 40 years of experience with more than 17 years of project [

chemistry experience in coordination with AFCEC, USAEC,
USACE, and USEPA.
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Project . . Specialized Training/ . .
Name Title/Role Education/Experience Certifications Signature
B.S. — Chemistry
. . . 39 years of experience with more than 25 years of project

Sharon Pennington | Project Chemist chemistry experience in coordination with Air Force Civil [

Engineer Center, USAEC, USACE, and USEPA.
AEL (Laboratory)
Craig Myers ﬁ;r;‘gfrwce A.S. Environmental Sciences — 28 years of total experience N/A ]
Heather Quilan-lan | QA Manager B.A. Biology and Psychology (Minor) N/A ]

Notes:

* Signature check boxes indicate that personnel have read and agree to implement this UFP-QAPP as written. Training records will be maintained by the ECC

YTC project-specific repository.

AEL — Advanced Environmental Laboratories, Inc.

AFCEC — Air Force Civil Engineer Center

APP — Accident Prevention Plan

Arcadis — Arcadis U.S., Inc.

A.S. — Associates of Science

B.A. — Bachelor of Arts

B.S. — Bachelor of Science

CERCLA — Comprehensive Environmental Response Compensation and
Liability Act

CFR — Code of Federal Regulations

CIH — Certified Industrial Hygienist

CQM - Construction Quality Manager

CSM - Conceptual Site Model

CSP — Certified Safety Professional

DoD — Department of Defense

ECC — Environmental Chemical Corporation

HAZWOPER - Hazardous Waste Operations and Emergency Response
H&S — Health and Safety

MPH — Master of Public Health

12

M.S. — Master of Science

N/A — not applicable

OSHA — Occupational Safety and Health Administration
PE — Professional Engineer

PFAS — per- and polyfluoroalkyl substances

PG — Professional Geologist

PM — Project Manager

PMP — Project Management Professional

RG — Registered Geologist

QA — Quality Assurance

QAPP — Quality Assurance Project Plan

QC — Quality Control

SSHO - Site Safety and Health Officer

SSHP — Site Safety and Health Plan

UFP — Uniform Federal Policy

USACE - U.S. Army Corps of Engineers
USAEC - U.S. Army Environmental Command
USEPA - U.S. Environmental Protection Agency
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WORKSHEET #6: COMMUNICATION PATHWAYS

(UFP-QAPP Manual Section 2.4.2)
(USEPA 2106-G-05 Section 2.2.4)

Communication Driver

Name/Organization

Contact
Information

Procedure
(e.g., timing, pathway, documentation)

Technical lead decisions and
modifications

Roger Walton, PE

(210) 466-1063 (Office)
(210) 665-5253 (Cell)

Communicate technical lead decisions and modifications to USAEC, YTC,
and/or ECC as necessary. All modifications will be included in the amendments
to the UFP-QAPP by ECC and approved within seven working days.

Mike Brown (USAEC) L . .. . . .
Aid/support in technical Bethany Mills (YTC) | (210) 793-7896 (Cell) A‘g o technical decisions allld m%‘.hﬁca.“ons a?‘flfomni“m%at.e to USAES’ YTC,
decisions and modifications (Worksheets #1 & #2, |(509) 577-3535 (Office) and/or ECC as necessary. All mo 1ﬁcat1on§ W II'be include 1 the amendments
#3 & 5) ’ to the UFP-QAPP by ECC and approved within seven working days.
Programmatic and project issues | Rob Wasserman (ECC) (703) 785-6436 ECC management team will notify USAEC and YTC of any programmatic

and/or project issues.

Minor field modifications not
affecting groundwater, surface
water, soil, and sediment data
usability or quality

FTL (ECC or Arcadis)

(TBD)

Secure same-day verbal approval from ECC/Arcadis project team.

Field modifications affecting

Secure same-day verbal approval from ECC/Arcadis project team. These will
also include notification and/or approval from USAEC and YTC POCs (as
necessary). [f/When the USAEC and YTC POCs cannot be reached for approval

groundwater, surface water, soil, Courtney Bigelow (ECC) (415) 404-5375 in a timely matter as to not affect the field schedule, notification may be

and sediment data usability or sufficient via email and/or voicemail. ECC/Arcadis Field Lead or PM will secure

quality approval for modifications to the UFP-QAPP as necessary from USAEC and
YTC. All modifications will be included in the amendments to the UFP-QAPP
and approved within seven working days.

Field progress reports (]?)(1:\/[@ Varies by Task l]iggsPM will send field progress reports via email daily to the USAEC and YTC
Work may be stopped at any time for any safety concern. Persons other than the
responsible entity may also stop work for safety concerns. USAEC and YTC

Stop work due to safety issues FTL (ECC or Arcadis) (TBD) will be notified by the ECC/Arcadis Field Lead or PM within one hour of any

significant safety-related work stoppages and will be consulted before re-starting
work.

UFP-QAPP changes before field
work

Audra Balson, PG (ECC)
Jesse Hemmen, RG
(Arcadis)

(610) 505-6533
(503) 449-0778

Submit documented amendments within 10 working days for transmittal to
USAEC and YTC for approval.
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Syeey™] ] N Contact Procedure
SRR D b D e aat e Information (e.g., timing, pathway, documentation)
Secure same-day approval from ECC/Arcadis Field Team Lead. Field Team
. Lead or PM will secure approval for modifications to the UFP-QAPP as
FTL (ECC or Arcadis) TBD necessary from USAEC and YTC. When the USAEC and YTC POCs cannot be

UFP-QAPP addendum changes
during project execution

Audra Balson, PG (ECC)
Jesse Hemmen, RG

(717) 940-8808
(503) 449-0778

reached for approval in a timely matter as to not affect the field schedule,
notification may be sufficient via email and/or voicemail. All modifications will

Field Corrective Actions

(Arcadis) be included in the amendments to the UFP-QAPP and approved within seven
working days.
The ECC/Arcadis Field Team communicates stop work immediately to the ECC
PM by phone followed by inclusion in daily field progress report. Resolution of
FTL (ECC or Arcadis) TBD the corrective action will be determined by the ECC/Arcadis Field Lead/PM in

Audra Balson, PG (ECC)
Kimmie Schrupp, PMP

(717) 940-8808
(303) 916-1193

consultation with USAEC and YTC may be documented by email, depending on
significance. Work will be allowed to start once all parties have agreed to the

(Arcadis) resolution. When USAEC and/or YTC cannot be reached for approval in a
timely matter as to not affect the field schedule, notification may be sufficient
via email and voicemail.

All project field samples variance issues will be reported by the laboratory to the
Sample receipt variances Courtney Bigelow (ECC) (415) 404-5375 ECC PM or designee within two business days of identification of the technical

concern.

All QA/QC issues with project field samples will be reported by the laboratory
Laboratory QC variances Courtney Bigelow (ECC) (415) 404-5375 to the ECC PM or designee within two business days of identification of the

technical concern.

The need for laboratory CAs will be determined by the Project Chemist and

Jackson Kiker (ECC) (774) 245-0904 ECC PM (or designee) and/or Laboratory PM, as appropriate, and will be
Analytical CAs Lyndi Mott (Arcadis) (713) 953-4829 documented in a memorandum to the PM and Technical QC Manager. The PM
Sharon Pennington (865) 924-6930 will notify USAEC and YTC if the changes to the data impact reports/data that

(Arcadis) have already been submitted. Otherwise, the memorandum will be included with
the validated data.

Jackson Kiker (ECC) (774) 245-0904 All verification issues will be reported by the laboratory to the ECC PM (or
Data verification issues (e.g., Lyndi Mott (Arcadis) designee) and Project Chemist via email within 24 hours of identification of the
. . (713) 953-4829 . . . . .
incomplete records) Sharon Pennington (865) 924-6930 technical concern. The Technical QC Manager will be notified of the issue by

(Arcadis) the PM or Chemist and will take appropriate action if necessary.

Data validation issues (.g., Lyndi Mott (Arcadis) (713) 953-4829 All Va.lidation issue?s will be rppgrted by the Dgta V.alidat.or to the Senior.

non- compliance with Sharon Pem.nngton (865) 924-6930 Chemist and PM via email within 24 ho.urs of 1d§nt1ﬁcatlon pf the technical
dures) (Arcadis) (774) 245-0904 concern. The Technical QC Manager will be notified of the issue by the Data

procecu Jackson Kiker (ECC) Validator and/or Senior Chemist and will take appropriate action if necessary.
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e . o e Contact Procedure
e BT R AL Information (e.g., timing, pathway, documentation)
Jackson Kiker (ECC) The need for data review CAs will be determined by the Senior Chemist and PM
) & (774) 245-0904 & b . dwill b dvi "
Data review CAs Lyndi Mott (Arca is) (713) 953-4829 and/or La orato.ry PM, as appropriate, and will be docurpente via email to the
Sharon Pennington PM. The Technical QC Manager will be notified of the issue by the PM and will
. (865) 924-6930 . S
(Arcadis) take appropriate action if necessary.

Notes:

Arcadis — Arcadis U.S., Inc.

CA — Corrective Action

ECC — Environmental Chemical Corporation
FTL — Field Team Leader

PE — Professional Engineer

PFAS — per- and polyfluoroalkyl substances
PG — Professional Geologist

PM — Project Manager

PMP — Project Management Professional

15

POC — Point of Contact

RG — Registered Geologist

QA — Quality Assurance

QAPP - Quality Assurance Project Plan

QC — Quality Control

TBD — to be determined

UFP — Uniform Federal Policy

USAEC — United States Army Environmental Command
YTC - Yakima Training Center
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WORKSHEET #9: PROJECT PLANNING SESSION SUMMARY

(UFP-QAPP Manual Section 2.5.1)
(USEPA 2106-G-05 Section 2.2.5)

Project planning sessions are summarized throughout this worksheet. Project planning materials, including
attendance lists, discussion details, and presentation materials, are provided in Appendix B.

Project Kick-off Teleconference Call

Date/Time of Planning Session: 14 October 2022, 10:00 — 11:00 Eastern Standard Time (EST)
Location: Conference call

Purpose: Project planning session with USAEC, YTC, and ECC/Arcadis.

Summary of discussion topics: See Appendix B.

Documented Changes since Planning Session: See Appendix B.

Project Scoping Call 1

Date/Time of Planning Session: 9 January 2023, 09:00 — 11:00 Pacific Standard Time (PST)
Location: YTC, Directorate of Public Works

Purpose: Project planning session with USAEC, YTC, and ECC/Arcadis.

Summary of discussion topics: See Appendix B.

Documented Changes since Planning Session: See Appendix B.

Project Scoping Call 11

Date/Time of Planning Session: 10 January 2023, 09:00 - 12:00 PST
Location: Washington State Department of Ecology (Ecology) — Union Gap, Washington office
Purpose: Project planning session with USAEC, Ecology, YTC, and ECC/Arcadis.

Summary of discussion topics: See Appendix B.

Documented Changes since Planning Session: See Appendix B.

The UFP-QAPP Acknowledgement Form is provided as Appendix C.

17



Draft Uniform Federal Policy Quality Assurance Project Plan
PFAS Remedial Investigation
Yakima Training Center, Washington
Contract No. W9124J-18-D-0004, Delivery Order No. W9124J-22-F-0144
July 2023

WORKSHEET #10: CONCEPTUAL SITE MODEL

(UFP-QAPP Manual Section 2.5.2)
(USEPA 2106-G-05 Section 2.2.5)

This worksheet includes an overview of the CSM for YTC and presents the location and relevant current
or historical operations for each AOI, physical setting including topography, climate, geology, and
hydrogeology, known or suspected sources of PFAS, transport mechanisms, PFAS extents, and potential
receptors and exposure pathways.

This RI is being conducted for YTC in Yakima, Washington (Figure 10-1) in accordance with the CERCLA
under USAEC Contract Number W9124J18D0004, Delivery Order Number W9124J22F0144 by ECC and
Arcadis. This RI addresses the characterization and on- and off-post delineation of PFAS constituents
PFOS, PFOA, perfluorobutanesulfonic acid (PFBS), perfluorononanoic acid (PFNA),
perfluorohexane sulfonate (PFHxS), and hexafluoropropylene oxide dimer acid (HFPO-DA) at YTC
associated with the AOIs (Figure 10-2) previously identified in the PA/SI (Arcadis, 2021). This CSM
further updates the CSM presented in the CSM Technical Memorandum (ECC/Arcadis 2023a) and
incorporates data sets, analysis, and interpretations generated during the boundary investigation, which
included characterization of subsurface structural geology and identification of geologic features that may
potentially act as preferential groundwater and subsequently, PFAS migration pathways along YTC
boundaries. The CSM provides a framework useful for identifying data needs for the RI.

Background Information

YTC (originally known as the Yakima Firing Center) is active sub-installation of Joint Base Lewis-
McChord (JBLM) (located approximately 179 miles west of YTC), and encompasses 327,231 acres in
central Washington, five miles north of the city of Yakima (population 97,000), in Yakima and Kittitas
Counties (Figure 10-1). The eastern border of the facility is the Columbia River. The YTC population is
primarily transient soldiers in training, with a small number of permanent party military members and
civilian employees. Fewer than 500 military and civilians are permanently stationed at YTC, including
active-duty service members, the Washington National Guard, the Army Reserve, and Marine Reserve
members. Few population centers are situated around YTC, the largest being the city of Terrace Heights,
with a population of 9,114.

Physical Setting
Topography and Climate

Information in this section is excerpted from the PA (Shapiro and Associates, Inc. [Shapiro], 1991),
Resource Conservation and Recovery Act (RCRA) Facility Assessment Report (Science Applications
International Corporation [SAIC], 1995), and Periodic Review Report (USACE, 2012a) for YTC. YTC is
located within the Walla Walla Plateau, a sub-province of the Columbia Plateau physiographic province.
The area constitutes a transitional zone between the Cascade Mountains to the west and the main part of
the Columbia Plateau to the east. The Walla Walla Plateau consists of a series of southeast-trending ridges
and intervening valleys; this topography is a result of folding and uplifting of basalts and interbedded
sediments of the Columbia River Basalt (CRB) Group (Shapiro, 1991). Landforms in the Columbia Basin
are characterized by irregular plains and table lands with moderate to high relief. Elevations on YTC vary
from approximately 440 feet above mean sea level along the eastern border with the Columbia River to
over 4,000 feet along some of the major east-west trending anticlinal and synclinal ridges (SAIC, 1995).
Continued uplift of the plateau has allowed streams and rivers to cut deeply into the basalts, resulting in
steep-sided ravines. North-south trending drainages dissect the ridges and flow parallel toward the
Columbia River to the east or the Yakima River to the west. In general, the western part of the installation
is rolling to hilly, and the topography becomes increasingly rugged to the east in transition down to the
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Columbia River (Shapiro 1991).

YTC is located within the semiarid Columbia Basin, which is characterized by sagebrush/wheatgrass steppe
and grasslands (SAIC, 1995). Precipitation is generally limited to the winter months in the form of snow
and averages 8.8 inches. Winters are cool, and summers are hot and dry. Mean annual temperature is 51
degrees Fahrenheit (°F). The average January temperature is 28 °F and the average July temperature is 72
°F. Prevailing winds are from the west-northwest in both seasons and are controlled by valley trends
(Shapiro, 1991). Average annual potential evapotranspiration is estimated to be between 25 and 37 inches
which significantly limits local recharge to aquifers at the site from precipitation (USACE, 2012b).

Surface Water Hydrology

Information in this section is excerpted from the PA for the YTC (Shapiro 1991), the Final RCRA Facility
Assessment Report (SAIC, 1995), and the Fort Lewis Grow the Army Final Environmental Impact
Statement: Chapter 5 Affected Environment - YTC (DoD, 2010). The dominant surface water bodies in the
region around YTC are the Columbia River to the east and the Yakima River to the west. Both rivers flow
from north to south in the vicinity of YTC. The Yakima River flows into the Columbia River approximately
120 miles downstream from YTC. The Columbia River’s flow (more than 120,000 cubic feet per second)
is regulated by a series of dams. Two major hydroelectric dams (Wanapum and Priest Rapids) are located
on the Columbia River near the eastern border of YTC (SAIC 1995). The Columbia River receives runoff
from several streams draining from the eastern side of YTC, including Hanson Creek, Alkali Canyon Creek,
Corral Canyon Creek, Sourdough Canyon Creek, and Cold Creek. The Yakima River’s flow (average of
approximately 2,500 cubic feet per second) is regulated by the Roza Dam in the vicinity of YTC. The
Yakima River receives runoff from several streams draining from the western side of YTC, including
Squaw, Burbank, and Selah Creeks. Selah Creek receives flow from several on-post ephemeral drainages
and springs (e.g., Selah Springs). High evapotranspiration and low precipitation limit surface runoff from
YTC. Only Alkali, Cold, and Squaw Creeks are perennial; most other creeks and drainages are ephemeral
though a few are intermittent following a large storm event (Shapiro 1991). Though some flash runoff
events may occur at YTC if rain falls on snow or frozen ground, flooding is not an issue within the YTC
boundaries (DoD 2010). Peak surface water runoff occurs during the winter-spring snowmelt period
(Shapiro 1991).

Several springs (ranging from seasonal to perennial) and seeps feed some of the local stream systems.
Approximately 148 springs have been developed at YTC to provide water for agriculture and livestock.
Three surface water impoundments or ponds (Kiddies Pond, Taylor Pond, and Eaton’s Pond) are located at
YTC, supported by earthen dams to hold water year-round. Taylor Pond has historically been used primarily
in support of fire suppression activities, and Kiddies Pond serves as a fishing pond for juvenile use.

In the vicinity of YTC, two irrigation canals divert water from the Yakima River to supplement irrigation
water. A seasonally operated (April through November) unlined and partially covered irrigation canal flows
through the cantonment from the north, which enters the installation near the intersection of Tipp Road and
Latigo Lane and flows offsite near the running track (Figure 10-2).

Geology and Hydrogeology

Information in this section is excerpted from the Periodic Review Report for YTC (USACE, 2012a) and
the Groundwater Monitoring Report for the Fire Training Pit and Tracked Vehicle Repair/Old Mobilization
and Training Equipment Site (Tetra Tech [Tt], 2017). The YTC and surrounding region is underlain by a
thick sequence of basalt lava flows of the CRB Group with interbedded, weakly consolidated sediments of
the Ellensburg Formation (Fm) (Exhibit 1). CRB lava flows underlie much of eastern Washington and have
a total thickness of greater than 10,000 feet in parts of the region. Individual flows range from a few feet to
more than 100 feet in thickness. Each flow typically consists of a vesicular or rubbly flow top, a relatively
thick internal zone that has a hackly texture of random cooling joints, and lower zone that is characterized
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by columnar jointing perpendicular to the base of the flow (USACE, 2012a).

The Ellensburg Fm is composed of partially
consolidated sand and gravel, with sediments
ranging from unconsolidated sand, silt, and

Exhibit 1. Stratigraphy of sedimentary interbeds and
Columbia River Basalt Group (Reidel et al., 2020).

clay to weakly indurated sandstone, siltstone, Approximte  Formation Members
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Gravel-dominated - (Qhg)

YTC area include unconsolidated quaternary
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Extensive folding of the sedimentary and Grande Ronde | Vantage (Mv)

CRB strata in the area has created a complex Basalt
groundwater system with highly variable 16.7 | undifferentiated (Mgr)

hydraulic properties, depths to groundwater,
and flow directions at any given location at YTC. Groundwater in the region occurs largely within the
following principal aquifers (not all are present everywhere across YTC): surficial unconsolidated alluvial
deposits, sedimentary units (principally the sand and gravels) of the Ellensburg Fm, the Saddle Mountains
Basalt, the Wanapum Basalt, and the Grande Ronde Basalt (Tt, 2017).

The alluvial deposits are typically moderately to highly permeable, and groundwater within them generally
is unconfined. The water table in these deposits is typically at or near the elevation of the nearby streams.
In the Ellensburg Fm, groundwater is found in the gravel layers within the surficial sedimentary formations
and can be either unconfined or confined by overlying finer-grained materials, depending on the thickness
and composition of the formation. Within the sequences of basalt, groundwater is predominantly found
within the weathered, more fractured contact zones and within sedimentary interflow zones (Tt, 2017 and
USACE, 2012a). The basalt flows and associated sedimentary interbeds form the most productive aquifer
system in the region. Groundwater within this system occurs principally within fracture and rubble zones
of the basalt flows and in the sand and gravel layers that occur between some of the flows. The water-
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yielding zones within this sequence range from a few feet to over 50 feet in thickness. Their lateral extent
ranges from short distances or up to several miles, depending on the stratigraphic continuity of the water-
bearing unit (USACE, 2012a).

Reported depths to groundwater range from 20 feet below ground surface (bgs) in stream valleys to more
than 200 feet bgs at higher elevations at YTC. Groundwater springs occur where incised stream valleys
intercept aquifers (Tt ,2017). In the cantonment area of Y TC, the uppermost groundwater occurs in shallow,
perched zones (Selah Interbed Aquifer) in the vesiculated fractured basalt near the top or base of the
Pomona Flow of the Saddle Mountain Basalt, depending on the area. Depth to groundwater can range from
10 to 100 feet bgs in the cantonment area, and the flow direction of the perched water is generally to the
west and southwest, and off-post toward the Yakima River. The Selah Interbed Aquifer is underlain by a
thick sequence of basalt flows within the CRB Group (Tt, 2017) and is known to exhibit localized artesian
groundwater conditions typically related to structural features which act as vertical conduits and lateral flow
barriers (Vaccaro et. al., 2009). Tables 10-1 and 10-2 summarize the well construction details for on-post
potable water wells and monitoring wells, respectively, which are screened in the Selah Interbed Aquifer
and CRB Group.

As part of the initial RI activities, a Boundary Investigation was conducted in accordance with the Final
Boundary Investigation Technical Memorandum Work Plan (ECC/Arcadis, 2023b), which involved a
surface geophysical survey (seismic and resistivity methods) conducted along three transects positioned
parallel and adjacent to the installation boundary (Figure 10-3), followed by the installation, development,
and sampling of eight boundary monitoring wells (Figure 10-3). Well Construction Logs for the eight
monitoring wells are provided in Appendix D, and the Data Validation Reports (DVRs) associated with
the Boundary Well groundwater samples are provided in Appendix E. Implementation of the Boundary
Investigation was described in the CSM Tech Memo (ECC/Arcadis 2023a). Key geologic interpretations
from the geophysical profiles show variable elevation of the basalt flow top underlying the Ellensburg Fm
(Figures 10-4 through 10-6) and suggest significant structural deformation and/or displacement along
interpreted faults. Above the basalt, the Ellensburg Fm generally exhibits low resistivity, which suggests
units of lower permeability and high clay content. Notable increases in resistivity observed in sedimentary
deposits within the Ellensburg Fm may be interpreted as a more permeable alluvial channel deposit (refer
to anomaly A5 on Figure 10-4). Along Transect C (Figure 10-6) resistivity results show the presence of a
shallow basalt unit (interpreted to be the Pomona Member) overlying the Ellensburg Fm, and a deeper
basalt unit below (interpreted to be a member of the Grande Ronde Fm). High shear wave velocities and
resistivity values observed in the basalts along Transect C suggest a lower permeability, competent basalt.
The resistivity profile shows significant irregularity in the elevation of the bottom of the Pomona Member
and may be a result of basalt flows infilling paleo-surface features, displacement due to faulting, or some
combination of the two. Results of X-ray fluorescence fingerprinting of select basalt chip samples collected
during well installation confirm the identification of the Pomona Basalt encountered in the shallow
subsurface along Transect C and indicate that the basalt unit encountered at depth along Transects A and B
likely corresponds to a flow within the Grande Ronde Fm (ECC/Arcadis, 2023a).

During advancement of the monitoring well boreholes, grab groundwater samples were collected from the
first water-bearing zone for laboratory analysis of PFAS. First-encountered groundwater elevations ranged
from 75 feet bgs (MW-03) to 225 feet bgs (MW-06). Following well construction and development,
groundwater samples were collected from the newly installed wells using formal low-flow sampling
methods. The lowest PFAS concentrations in the Boundary Investigation wells were reported in MW-08,
which is screened in the perched groundwater zone, and in MW-02 and MW-05, where PFAS was reported
as non-detect (ND) during the low-flow sampling event. Other notably low PFAS concentrations were
detected in groundwater monitoring well samples from MW-01 (Table 10-3). The highest concentrations
of PFAS identified during the Boundary Investigation were associated with the low-flow samples (Table
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10-3), as follows:
e PFOS: 1,500 nanograms per Liter (ng/L) at MW-03
e PFHxS: 1,100 ng/L at MW-06
e PFNA: 16 ng/L at MW-03; and
e PFOA: 140 ng/L at MW-03.

Groundwater Use

A highly productive regional basalt aquifer underlies the cantonment area at depth. The groundwater at
depth in this area occurs in basalt fractures and interbedded sediments. This flow regime is presumably
recharged from a considerably higher area up-slope and is confined under pressure beneath less permeable
strata consisting of basalt or fine-grained sediment (USACE, 2012a). Groundwater in the basalt aquifers
generally flows westward toward the Yakima River with a more northwesterly flow component closer to
the river (Ecology and Environment, Inc. 1993, and SAIC 1995).

The regional basalt aquifer serves as the primary drinking water supply for YTC, as well as the Pomona
Artesian Irrigation Company water system, which provides drinking water to approximately 60 homes and
businesses near the Installation. These water supply wells are screened at depths greater than 350 feet bgs.
The Pomona well (operated by YTC) and the Pomona Artesian Irrigation Company well are located within
the YTC cantonment area and operate under artesian conditions. The Pomona well is completed in the
Wanapum and/or Grande Ronde Fm, with open borehole completion between depths of approximately 353
and 407 feet bgs. Historical surveys indicate that groundwater enters the Pomona well at approximately 401
feet bgs, along a sedimentary interbed or fracture zone (Tt, 2017). This flow system is presumably recharged
from an area that is considerably higher in elevation to the east (up-slope) and under confined pressure
beneath less permeable basalt or fine-grained sediment (USACE, 2012a). The upward hydraulic gradients
encountered at YTC, in addition to the overlying low permeability materials that contribute to the observed
artesian conditions, have thus far prevented the downward migration of contaminants from shallower
aquifers.

The drinking water supply for YTC is provided entirely from groundwater sources. Six wells (i.e., Pomona,
Jordan, Badger Gap, Bowers, Multi-Purpose Range Complex, and Yakima Research Station wells; Table
10-1) provide water for three permitted drinking water distribution systems located in the cantonment area,
the Yakima Research Station, and the Multi-Purpose Range Complex (DoD, 2010). Prior to distribution
and use, this water is treated, typically at the wellhead, by chlorination. Water for the permitted drinking
water distribution system in the cantonment area is stored in two tanks with a combined storage capacity of
1,130,000 gallons. Additional wells designated for potable water supply are located within the
range/training areas (Figure 10-2) and have a combined storage capacity of 415,300 gallons (DoD, 2010).
Water from these remaining wells located throughout the range/training areas is treated as needed but is not
part of the primary drinking water system (DoD, 2010).

A groundwater well designated for potable use is positioned southwest of the airstrip and is connected to a
water stand for rapid filling of vehicles. This well is screened from approximately 73 to 91 feet bgs, which
is assumed to be in the perched aquifer, though little data are available regarding the groundwater conditions
in this area (U.S. Army Public Health Command, 2010). The water well and stand were shut down and
designated as no-use status following the detections of PFAS constituents observed at the well and water
stand in 2019.

While YTC and the Pomona Artesian Irrigation Company source drinking water from the regional basalt
aquifer the majority of off-post residents within the Phase 1, 2, and 3 outreach areas shown on Figure 10-
7 rely on private wells drilled to a variety of depths and sourcing water from various discrete water bearing
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zones for drinking water and other private uses.
Known or Suspected Chemicals of Concern and Sources

In May 2016, the USEPA issued a lifetime health advisory for PFOS and PFOA of 70 ng/L, individually
or combined (USEPA, 2016). Subsequently, in 2016, the Army issued a guidance publication for PFAS
assessments (U.S. Army 2016a, 2016b, and 2016c¢). In response to these actions, the third Unregulated
Contaminant Monitoring Rule, and U.S. Army Installation Management Command Operations Order 16-
088, Army installations began initial PFAS sampling of water supply wells in 2016.

Six potable water supply wells at YTC (Pomona, Bowers, Jordan, Multi-Purpose Range Complex, Badger
Gap, and Yakima Research Station) were sampled in October 2016 and analyzed for six PFAS; results were
non-detect at all six wells for all six constituents analyzed, including PFOS, PFOA, and PFBS (Arcadis,
2021).

In August 2019, 11 of the potable wells on-post were sampled for 14 PFAS; all results were ND except at
the Mettie Airstrip (formerly Selah Airstrip) well. The Mettie Airstrip well is installed in the perched
aquifer to a total depth of 91 feet bgs and has a static water level of approximately 47 feet bgs. In addition,
samples were collected from the water stand which is supplied from the Mettie Airstrip well. The water
stand detections included PFOS (4.2 ng/L), PFOA (96 ng/L), and PFBS (11 ng/L). Concentrations of PFOA
at the Mettie Airstrip were greater than the USEPA lifetime health advisory and the 2022 Office of the
Secretary of Defense (OSD) risk screening levels (Appendix F). To evaluate PFAS in groundwater at its
withdrawal point, follow-up samples were collected at the Mettie Airstrip well house in November 2019;
the well house samples yielded similar PFAS concentrations (Arcadis, 2022). Water supplied from the
Mettie Airstrip production well (and water stand) has also been piped to buildings at the Airstrip. Currently,
the well pump has been turned off and is in no-use status.

In 2019, a PA was conducted to identify Areas of Potential Interest (AOPIs) based on probable use, storage,
and/or disposal of PFAS-containing materials. An SI was initiated to investigate the AOPIs in accordance
with CERCLA and included multi-media sampling at AOPIs to determine the presence or absence of PFAS
constituents. The results of the PA/SI, including the identification and investigation of AOPIs, and
recommendations for AOIs that should be further investigated in the RI phase were presented in the Final
PA/SI of PFAS (Arcadis, 2021). The PA/SI also identified the potential for PFAS to be present in off-post
residential drinking water wells (SERES Engineering and Services, LLC [SERES]/Arcadis, 2023). Figure
10-7 shows the area evaluated for potential PFAS impacts in residential wells during three phases of off-
post residential well sampling completed during the PA/SI (SERES/Arcadis, 2023). The results of SI
sampling are included in Tables 10-3, 10-4, 10-5, and 10-6 and shown on Figures 10-8 through
10-11.

Nearby residents anecdotally report that brush fires have occurred at and near YTC and they observed
aqueous film-forming foam (AFFF) being used to suppress the brush fires. The specific occurrences and
locations of these events were not documented in the PA/SI and are unknown.

In 2023, a baseline sampling event was completed in accordance with the Final Baseline Sampling Work
Plan (ECC/Arcadis, 2023c) to refine the understanding of the presence and extent of PFAS detected in
previous sampling efforts prior to developing the UFP-QAPP. The baseline sampling included collocated
surface water (if present at the time of sampling) and sediment samples at locations up-, down-, and/or
cross gradient of the AOIs and groundwater samples from select monitoring wells downgradient of the
Former Fire Training Pit and Bird Bath Wash Rack areas. The results of baseline sampling are included in
Tables 10-3, 10-5, and 10-6 and shown on Figures 10-8 through 10-11.

Areas of Interest
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Three AOPIs were identified during the PA, and four additional areas were categorized as AOPIs following
the PA, based on available PFAS data and at the direction of the Army. A brief history for each of the
locations is provided below in Table 10-7. These seven AOPIs have been carried forward as AOIs for the
RI and are shown on Figure 10-2.

Table 10-7: Locations and Background of AOIs

AOI

Area
Description

Relevant Site History

AOI'1

Former Fire
Training Pit
(YFCR-53)

The YFCR-53 Former Fire Training Pit site is in the northeast portion of the
cantonment area and was identified as SWMU 59 in the 1995 RCRA Facility
Investigation. The site was used to practice extinguishing fires two or three times per
year from an unknown start date until 1987, and a single training event in 1990. Practice
events consisted of saturating an open, unlined earthen pit with water, adding and
igniting 500 to 1,000 gallons of waste fuel, and then extinguishing the fire. Given the
period of operation, it is suspected that AFFF was used during the firefighter training
activities. During the 1990s, the site was used for storing stockpiles of waste sand filter
material and sediments from the adjacent vehicle wash rack treatment system (i.e., Bird
Bath Wash Rack) as well as storing fuel bladders. A RCRA Facility Investigation was
conducted in 2001 to determine the extent of petroleum impacts in soil, and based on
the results, a removal action of approximately 1,350 tons of petroleum-impacted soil
was completed in 2003; much of the area was excavated to bedrock (approximately 8
feet; USACE 2012). The disposal location of the soil is not known; however, it has
been documented that some of the excavated material was used as the excavation’s
own backfill and may therefore still contain PFAS. A 2016 groundwater monitoring
report indicated that Teflon® bailers have been used to purge groundwater from the
existing monitoring wells at the site (Tt, 2017).

AOI 2

Bird Bath Wash
Rack

Retired installation personnel noted historical firefighter training activities (and
therefore likely AFFF use) in the area prior to construction of the wash rack facility.
Google Earth aerial imagery indicates that the current wash rack structure was built
sometime between 1996 and 2003; the imagery of the area from 1996 appears to show
a rectangular depression or bermed pit, potentially with a prop in the center where the
wash rack pad is located. The area is adjacent to the YFCR-53 Former Fire Training
Pit AOPL.

AOI 3

AFFF Storage
Area (Building
821)

Building 821 was formerly utilized as a storage area by the YTC fire department.
Approximately one pallet of AFFF (consisting of 27 to 36, 5-gallon containers) was
historically stored here at the north end of the building near the loading dock. No drains
exist in the building. There has been no evidence of a release.

AOI 4

Refractometer
Solutions
Testing Area

East of the fire station storage facility, the asphalt parking lot was reportedly used for
refractometer testing of mixed AFFF solutions from at least 1997 to 2004 (quarterly
testing). The AFFF and water were mixed at this location, and some of the solution was
discharged to the asphalt ground. Most of the solution reportedly dried up on the asphalt
before it could flow to the ditch to the north of the parking lot; however, residual PFAS
may have run off during precipitation events to the ditch (which flows to an oil/water
separator that eventually leads to an outfall off-post). Based on its proximity to the old
Tracked Vehicle Repair/Mobilization and Training Equipment Site where groundwater
monitoring wells have been installed, groundwater may be expected to be encountered
at 10 to 45 feet bgs near this AOPL

AOI 5

Fire Station 29
(Building 346)

Fire Station 29 is the primary fire station for the installation and houses two pumper
trucks formerly equipped with AFFF.

AOI 6

AFFF Storage
Area (Fire

Two racks of firefighting agents including Class A foams and Class B foams remained
in storage at this building at the time of the PA site visit. Some empty Class B AFFF
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Table 10-7: Locations and Background of AOIs
AOI Ar.ea. Relevant Site History
Description
Department containers have been repurposed to store Class A foams that have been drained from
Bay, Building other equipment and are scheduled for disposal. The fire department noted that these
321) Class A foams stored in Class B containers were not used elsewhere due to cross-

contamination concerns. A drain exists in the building that directs wastewater to the
on-post wastewater treatment plant. There has been no evidence of a release.

Following completion of the PA, the Mettie Airstrip was identified as an AOPI based
on the detections of PFAS at the Mettie Airstrip water stand and well house. The area
Mettie Airstrip | of AFFF use at the airstrip is unknown. The former crash truck station (former Building
AOL7 (formerly Selah | 2065) was reportedly used in the 1980s and 1990s (U.S. Army Public Health Command
Airstrip) 2010); personnel interviews indicated that an AFFF crash truck was parked outside and
stored AFFF in its tank. However, there were no reports of AFFF use, leaks, or spills.
The former crash truck station building was demolished in 2016.

Notes:

AFFF — aqueous film-forming foam PFAS — Per- and Polyfluoroalkyl substances

AOI — Area of Interest RCRA — Resource Conservation and Recovery Act
AOPI — Area of Potential Interest SWMU - Solid Waste Management Unit

bgs — below ground surface YTC - Yakima Training Center

PA — Preliminary Assessment

A discussion of PFAS source areas, summary of PFAS concentrations in groundwater (Table 10-3), soil
(Table 10-4), surface water (Table 10-5), and sediment (Table 10-6), as well as interpreted relevant
migration pathways and the current understanding of the relationship between source area and
downgradient groundwater, is included below.

AOI 1 - Former Fire Training Pit and AOI 2 -Bird Bath Wash Rack

The Former Fire Training Pit and the Bird Bath Wash Rack are directly adjacent and located in the northeast
portion of the cantonment area (Figure 10-8). Sampling was conducted at the Former Fire Training Pit and
the Bird Bath Wash Rack during both the SI and baseline investigation events at the locations shown on
Figure 10-8. Groundwater samples collected from shallow bedrock wells in this area during the SI (Table
10-3) contained PFOS, PFOA, PFBS, PFHxS and PFNA at concentrations exceeding the risk screening
levels (OSD, 2022). The highest concentrations of each PFAS constituent were identified in groundwater
collected from monitoring well YTC-FTP-1 (positioned in the center of the Former Fire Training Pit): PFOS
at 45,000 ng/L; PFOA at 5,200 ng/L; PFBS at 5,900 ng/L; PFHxS at 23,000 ng/L; and PFNA at 75 ng/L.
Soil was not sampled at the Former Fire Training Pit or the Bird Bath Wash Rack because the ground has
been significantly reworked during previous Installation Restoration Program and/or construction activities.
Two baseline sediment samples collected in the irrigation canal downgradient of the AOIs (Figure 10-8)
were reported as ND for PFAS (Table 10-6), which suggests that PFAS impacted groundwater is likely not
discharging to the canal. Groundwater samples from monitoring wells MTS-2, -3, and -4 (considered to be
downgradient of the AOIs based on perched groundwater flow directions) exhibited detections of PFAS at
concentrations several orders of magnitude below the concentrations identified at the AOIs (Table 10-3).
Monitoring well MRC-2, located at the western installation boundary is considered downgradient of the
AOQOIs from a regional groundwater flow perspective, and contained PFOS, PFOA, and PFHxS at
concentrations of 1,100 ng/L, 51 ng/L, and 860 ng/L, respectively. Groundwater sampled at the AOI 1
originated within vesiculated basalt at a significantly higher elevation (approximately 1,440 feet above
mean sea level) than the screened intervals of downgradient monitoring wells sampled during the baseline
event (approximately 1,190 to 1,250 feet above mean sea level). Wells MTS-2, -3, -4, and MRC-2 are each
screened in fractured basalt at or near the base of the Pomona Member. The potential for hydraulic
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communication between these shallow and deep flow zones is not yet fully understood.

AOI 3 - AFFF Storage Area (Building 821)

Building 821 is located north of Firing Center Road (Figure 10-2). Sampling was conducted at Building
821 during both the SI and baseline investigation events at the locations shown on Figure 10-9. SI soil
samples from Building 821 (Table 10-4) contained PFAS at concentrations below the OSD 2022 risk
screening levels. However, groundwater in side-gradient/downgradient monitoring wells TVR-5 and 815-
2 (Table 10-3) exhibited PFOS concentrations of 180 ng/L and 260 ng/L respectively, exceeding the OSD
2022 risk screening levels. In addition, groundwater samples collected from three existing upgradient and
side-gradient monitoring wells during the baseline event contained PFAS exceeding the OSD 2022 risk
screening level. AOI 1 is located upgradient of AOI 3. As such, baseline groundwater sampling results
suggest that PFAS observed in groundwater around Building 821 may be associated with AOI 1 or AOI 3.
One baseline surface water sample (SW-04; Table 10-5) collected at the drainage ditch along the north side
of Firing Center Road (which bounds AOI 3 to the south; Figure 10-9) contained PFOS, PFOA, PFBS,
PFNA, and PFHxS at concentrations exceeding the OSD 2022 risk screening levels. This location receives
surface runoff from both Building 821 and the Refractometer Solutions Test Area, and it is unclear from
which AOI, if not both, the PFAS in the drainage ditch originates. Additionally, the surface water sample
was collected from standing water in a channel depression, not actively flowing surface water, and as such,
may not be representative of surface water discharge. The potential for ongoing discharges through this
pathway is being evaluated.

AOI 4 - Refractometer Solutions Test Area, AOI 5 - Fire Station 29 (Building 346), and AOI 6 - AFFF
Storage Area (Building 321)

The Refractometer Solutions Test Area, Building 346, and Building 321 are located on the south side of
Firing Center Road (Figure 10-2). Sampling was conducted at the Refractometer Solutions Test Area,
Building 346, and Building 321 during both the SI and baseline investigation events at the locations shown
on Figure 10-10. Two soil samples were collected from this area during the SI (Table 10-4), and two
existing monitoring wells (MMP-1 and MMP-2) screened at the lower interface of the Pomona Member
were sampled, all of which contained PFOS concentrations exceeding applicable OSD 2022 risk screening
levels. In addition, PFOA, PFNA, and PFHxS concentrations exceeded the OSD 2022 risk screening levels
in the two groundwater samples. MMP-1 and MMP-2 were resampled during the baseline event and exhibit
similar results to the SI samples (Table 10-3). Sediment collected from the drainage ditch immediately
north of the Refractometer Solutions Test Area during the SI contained PFOS at a concentration of 0.10
milligrams per kilogram (mg/kg), which exceeds the soil OSD 2022 risk screening level. PFOS detected in
baseline sediment sample SED-05, collected approximately 250 feet downstream of the SI sample location
was below the soil OSD 2022 risk screening level (Table 10-6). The detections in sediment indicate that
overland transport of PFAS from the AOIs to the drainage ditches has occurred. The potential for ongoing
discharges through this pathway is being evaluated.

AOI 7 - Mettie Airstrip (formerly Selah Airstrip)

The Mettie Airstrip AOI is located approximately 6 miles northeast of the main cantonment area (see inset
on Figure 10-2). Due to the distance between the cantonment AOIs and the Mettie Airstrip, in conjunction
with the complex regional geology, the causal correlation of PFAS in the subsurface between these areas is
unlikely. Sampling was conducted at the Mettie Airstrip during both the SI and baseline investigation events
at the locations shown on Figure 10-11. A groundwater sample collected in 2019 from the Mettie Airstrip
supply well (screened from approximately 73 to 91 feet bgs) contained PFOA at a concentration of 100
ng/L (Table 10-4). Soil samples collected from within the limits of the former crash truck parking area (a
suspected AFFF release area) associated with the AOI, contained PFOS concentrations exceeding the OSD
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2022 risk screening level at a maximum detection of 0.12 mg/kg (Table 10-5). Local geologic and
hydrogeologic conditions are poorly understood due to a lack of subsurface data at and near the Mettie
Airstrip, and it is unclear if the supply well is positioned downgradient or side-gradient of the former crash
truck parking area. PFAS was not detected in the surface water sample collected downgradient of the Selah
Spring during the baseline sampling event (Table 10-5). This sample was collected to evaluate potential
PFAS impacts in groundwater discharging to Selah Creek. Sediment samples collected from a dry creekbed
both upgradient and downgradient of Mettie Airstrip contained PFOS below the OSD 2022 risk screening
level (Table 10-6).

Boundary Well Groundwater Results

The boundary investigation was undertaken to establish a monitoring well network along the installation
perimeter between AOIs and off-post receptors. Results of grab groundwater samples collected from first
encountered groundwater during borehole advancement and low-flow groundwater sampling of the newly
installed wells are presented in Table 10-3 and shown on Figure 10-12.

Concentrations of PFBS and PFNA were below applicable risk screening levels in grab groundwater
samples collected during drilling of the boundary wells (MW-01 through MW-08); however, MW-01
through MW-07 contained PFOS, PFOA, and/or PFHxS exceeding the applicable risk screening level. The
highest concentration of PFOS (200 ng/L) was reported in MW-06. The highest concentrations of PFOA
(20 ng/L and 26 ng/L for the primary and duplicate sample) and PFHxS (200 ng/L) was reported in MW-
03. No PFAS constituents were detected in the grab groundwater sample from MW-08.

Concentrations of PFBS reported during the formal low-flow sampling event were below applicable risk
screening levels in each of the boundary wells. Groundwater samples collected from MW-01, MW-03,
MW-04, MW-06, and MW-07 contained PFOS, PFOA, PFHxS, and/or PFNA exceeding the applicable
risk screening level. The highest concentrations of PFOS (1,500 ng/L), PFOA (140 ng/L), and PFNA (16
ng/L) was reported in MW-03, and the highest concentration of PFHxS (1,100 ng/L) was reported in MW-
06. PFAS constituents were not detected in MW-02, MW-05, or MW-08 during the low-flow sampling
event.

Contaminant Fate and Transport Pathways

PFAS impacts have been identified in soil, sediment, and groundwater associated with the AOIs and the
potential source areas described above. The following interpretation of contaminant transport pathways
provide a framework for understanding the distribution of PFAS in the environment at YTC. Multi-media

sample sets collected to date provide a basis for adaptive characterization activities to be completed as part
of the PFAS RI.

Contaminant transport pathways are heavily influenced by the complex geologic environment described
above. Potential migration pathways identified in the CSM Tech Memo (ECC/Arcadis, 2023a) at YTC
include:

e Leaching to groundwater from PFAS impacted soils at the source areas based on PFAS
concentrations identified in soil samples.

e Storm and surface water drainages that receive direct runoff from several of the AOIs, including
the Refractometer Solutions Test Area, Fire Station 29 (Building 346), AFFF Storage Area
(Building 321), and AFFF Storage Area (Building 821). PFAS detections in surface water and
sediment suggest that drainage ditches within the cantonment area have historically received and
transported runoff containing AFFF. Additional surface water drainage channels located near
Mettie Airstrip contained sediment impacted with PFOS and may receive intermittent seepage of
PFAS-impacted groundwater or may have received overland flow containing PFAS from the
airstrip.
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e Lateral groundwater migration occurs within vesiculated and/or fractured upper and lower contacts
of the Pomona Member. Based on the massive nature of the basalt units observed during drilling,
vertical migration within the Pomona Member is likely limited to areas of faulting or, to a limited
extent, fractures. Groundwater that occurs along the upper surface of basalt flows may be limited
to areas of higher elevation.

o The sandstones encountered within the Ellensburg Fm (anomaly A5 on Figure 10-4 and anomaly
B1 on Figure 10-5) likely serve as preferential pathways for lateral migration, as well as a vertical
pathway to the permeable sediments and vesicular basalt observed at the surface of the underlying
basalt. Elevated PFAS concentrations were observed in off-post wells screened in the sandstone
units. Additionally, these sandstones produced the highest yields observed during boundary well
drilling.

o The contact between the Ellensburg Fm and underlying basalt consistently exhibits a thin volcanic
ash lens, followed by a thin layer of coarse material (i.e., basal deposits). These basal deposits likely
serve as a generally continuous zone of relatively higher permeability which could facilitate lateral
migration of impacted groundwater. This migration pathway may be interrupted where the
permeable strata are offset by faults.

Potential Human Receptors and Exposure Pathways

As described above, releases of AFFF may have occurred at YTC during firefighter training, fire station
activities, equipment testing, AFFF storage, or possible emergency response efforts (e.g., at the Mettie
Airstrip AOI). AFFF use, leaks or spills were not reported for the Mettie Airstrip AOI; however, personnel
interviews indicated that an AFFF crash truck was parked outside and stored AFFF in its tank, and PFAS
were detected in groundwater at the Mettie Airstrip water stand and well house.

A preliminary understanding of potential human receptors and exposure pathways based on current and/or
reasonably anticipated future land uses at the installation’s AOIs is presented on Figure 10-13 (Cantonment
Area AOIs) and Figure 10-14 (Mettie Airstrip AOI). The human health CSMs were prepared in accordance
with the USACE Engineer Manual on CSMs, EM 200-1-12 (USACE, 2012b). Based on the suspected or
confirmed historical use of AFFF at the AOIs, affected media are likely to consist of soil, groundwater,
ephemeral surface water, and/or sediment. Release and transport mechanisms include
dissolution/desorption from soil to groundwater, transport via sediment carried in and dissolution to
stormwater and surface water, recharge from surface water to groundwater, and adsorption/desorption
between surface water and sediment. Once released to the environment, a primary factor that inhibits the
movement of PFAS constituents is the presence of organic matter and organic co-constituents in soils and
sediments. Generally, PFAS constituents are mobile in the potentially affected media, and they are not
known to be fully broken down by natural processes.

Potential human receptors include on-post outdoor site workers (e.g., military base personnel), construction
workers, trespassers/recreational users, and residents. Subsistence users are additional potential receptors
for the Mettie Airstrip due to the known use of the on-post area around the airstrip by the Yakama Nation
for subsistence activities (e.g., root digging, hunting, and fishing). Off-installation receptors may include
drinking water users and recreational users accessing downgradient surface water features. Generally,
human exposure to PFAS in soil at the AOIs may occur through incidental ingestion, dermal contact, and
inhalation of dust (particulates). Volatilization from soil and groundwater and vapor intrusion are not
meaningful pathways for PFAS, as they are not volatile.

The AOIs are currently industrial sites used for military training or support (e.g., fire station, airstrip, etc.)
and are likely to remain military/industrial in the foreseeable future. However, the Baseline Human Health
Risk Assessment (BHHRA) will conservatively evaluate an onsite Unlimited Use/Unrestricted Exposure
(UU/UE) scenario to inform future risk-management decisions and the FS, if applicable. This scenario will
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include hypothetical future onsite residential exposure to soil and the evaluation of onsite groundwater as
a source of potable water. A remedial response will not necessarily be taken based on the results of the
future onsite UU/UE scenario, given future residential development of the AOIs is not a reasonably
anticipated future use, per the DoD Defense Environmental Restoration Program (DERP) Management
Manual (DoD 2012), which states “The DoD Component shall consider current and reasonably anticipated
future land uses in risk assessments. The DoD Component does not have to assume that the reasonably
anticipated future land use is residential.”

Drinking water for YTC is supplied by on-post groundwater wells. The cantonment AOIs are upgradient
or cross-gradient of the on-post drinking water wells (i.e., Pomona and Jordan wells). These wells are
screened greater than 350 feet bgs, below a confining layer and are artesian. The deeper aquifer used for
these drinking water wells is not hydraulically connected to the shallow aquifer beneath YTC. Testing for
PFAS from these drinking water wells had shown that this aquifer is not impacted. The Mettie Airstrip
water well and stand were turned off and put in no-use status following the detections of PFAS observed at
the well and water stand in 2019.

For all YTC AOIs, the groundwater exposure pathway (via drinking water ingestion and dermal contact)
for on-installation site workers is currently incomplete. However, the groundwater exposure pathways (via
drinking water ingestion and dermal contact) for hypothetical future site workers and residents are
potentially complete to account for a hypothetical future scenario in which the downgradient on-post
groundwater that is screened above the confining unit is used as a potable water source, a scenario where
vertical gradients reverse and/or the confining unit is compromised and the artesian aquifer were to become
susceptible to PFAS impacts, and to consider the potential for the Mettie Airstrip well to be turned back
on. Similarly, the groundwater exposure pathway for off-installation drinking water receptors is potentially
complete because groundwater originating at the AOIs has the potential to flow off-post and the
groundwater contained in the shallow aquifer above the confining layer may be consumed by off-post
receptors.

PFAS may have traveled laterally in soil, sediment, or surface water through erosion or stormwater runoff
to nearby drainage features and surface water bodies, particularly at the AOIs where the distance from the
source to surface water channel and the site-specific topography are conducive to this migration pathway.
Downgradient of the AOIs, on-post surface water bodies are intermittent (i.e., only flowing after heavy
precipitation events) and are not used for drinking water or recreation. Despite YTC’s arid climate and the
intermittent nature of surface water features on-post, constituents could migrate from soil and shallow
groundwater to off-post surface water bodies. Generally, human exposure to PFAS in surface water and
sediment may occur through incidental ingestion and dermal contact. There is the potential for exposure
associated with the two irrigation canals that divert water from the Yakima River in the vicinity of YTC.
The receptors and potential for human exposure associated with this pathway will be evaluated during the
RI. Ingestion of aquatic biota (e.g., fish) that may bioaccumulate PFAS is a potentially complete human
exposure pathway; however, PFAS impacts to aquatic biota will not be evaluated during the RI. Due to the
inherent uncertainties associated with modeling potential uptake and bioaccumulation in animals, human
exposure through consumption of aquatic biota will be discussed in the uncertainty section of the BHHRA.

Additionally, the potential exposure of hunters through consumption of game animals that may have
bioaccumulated PFAS will not be evaluated in the BHHRA. Recreational hunting at YTC occurs in
designated areas outside the cantonment. Wild game habitat at the cantonment AOIs is limited due to the
presence of buildings, pavement/concrete, maintained/mowed areas, and human activity. Therefore, game
animals are not expected to forage at the cantonment AOIs, and the game ingestion exposure pathway is
considered to be incomplete. The likelihood of this exposure scenario occurring at the Mettie Airstrip AOI
will be evaluated and discussed in the uncertainty section of the BHHRA.
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Data Gaps

PFAS has been detected in on-post groundwater, soil, surface water, and/or sediment associated with each
AOL The following data gaps were identified while developing the CSM and will be addressed as part of
the ongoing PFAS RI at YTC:

The lateral and vertical extents of PFAS in soil and groundwater at each AOI are currently
undefined and relative PFAS contributions from individual AOIs to the entire PFAS plume are
unknown. Contributions attributable to an individual source can be influenced by source mass,
connections to preferential pathways, the degree of surface infiltration, and the age of each source.
Further source characterization and evaluation of preferential contaminant migration pathways will
be undertaken in the RI.

Perched groundwater at the Former Fire Training Pit and Bird Bath Wash Rack contains elevated
concentrations of PFAS; however, the degree of hydraulic communication between water-bearing
zone(s) within the up-slope basalts and the downgradient deeper water-bearing zone identified at
the Installation boundary has not been determined. Migration pathways at and downgradient of the
Mettie Airstrip are unknown due to a lack of subsurface data and distance from the other AOlIs.

The mechanism for vertical migration of perched groundwater to the underlying sand-rich units of
the Ellensburg Fm is not completely understood. Some vertical groundwater transport may occur
through fractured zones within the Pomona Member. However, the more massive sections of the
Pomona Member likely enhance lateral migration along the surface of the basalt until it encounters
the edge of the Pomona Member and infiltrates into the more permeable Ellensburg Fm. If lateral
groundwater migration occurs along the surface of the Pomona Member, a refined understanding
of the extent of the Pomona Member will be critical to defining the migration pathway.

Current groundwater data sets are insufficient to adequately delineate the lateral and vertical extent
of PFAS exceeding the risk screening levels. PFAS extent in the downgradient direction is currently
based on analytical results generated from private water supply wells. However, the absence of
well construction details for most of off-post private wells inhibits accurate correlation between
wells.

Soil quality has not been delineated at the Refractometer Solutions Test Area, Building 321, or
Mettie Airstrip. Additionally, despite the significant soil reworking that occurred at the Former Fire
Training Pit and Bird Bath Wash Rack, soil sampling will be required to confirm that PFAS is not
present in soils above applicable risk screening levels.

The irrigation canal was dry at the time of baseline sampling; however, sediment samples collected
at locations SED-01 and SED-02 were reported as non-detect for PFAS (Figure 10-10). The
irrigation canal is unlined and is interpreted to be a losing stream when flowing (Margaret Taaffe,
pers. com. 2022). Due to the unlined construction of the canal potential for PFAS transport from
off-post sources in the irrigation canal should be evaluated.

Worksheet #11 establishes the DQOs that will be used to guide the investigation methods for the RI.
Worksheet #17 provides the rationale and framework and investigation approach for the RI. Worksheets
#18 and #20 will be iteratively populated and memorialized in Field Change Forms to list the proposed
sample identifications and required QC samples for each medium as the RI progresses. The documentation
of iterative phases of RI scope in Field Change Forms is a collectively preferred approach that was
established to meet both the project needs and the needs of Regulators and stakeholders to collaborate,
review, and document the locations and rationale for sampling and investigation performed for the RI.
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WORKSHEET #11: PROJECT/DATA QUALITY OBJECTIVES

(UFP-QAPP Manual Section 2.6.1)
(USEPA 2106-G-05 Section 2.2.6)

Worksheet #11 describes the DQOs using USEPA’s seven-step DQO process: Guidance on Systematic
Planning Using the Data Quality Objectives Process, USEPA QA/G-4, EPA/240/B-06/001, February 2006.
The selected investigation design is presented on Worksheet #17. This worksheet will state the problem
and identify the goal of the study, the information inputs, and performance or acceptance criteria.

Step 1: State the Problem

PFAS (including PFOS, PFOA, PFBS, PFNA, PFHxS, and HFPO-DA) are a group of synthetic fluorinated
compounds used to make everyday products more resistant to heat, stains, grease, and water; they are also
used as components in firefighting foams. These chemicals were used by the military in AFFF to extinguish
fires or for training purposes, as well as in some waterproofing and laundry activities. The chemical
structures of PFAS make them very resistant to breakdown in the environment. Because of their persistence,
bioaccumulation potential, mobility, and toxicity, PFAS could have a potential impact on human health and
the environment (USEPA, 2022a).

Historical use of PFAS has resulted in their release to environmental media at YTC. PFAS-impacted
groundwater has migrated to downgradient drinking water supplies. PFAS-impacted soils may act as
ongoing sources to groundwater and may pose a risk to on-post human receptors. The AOIs identified at
YTC include locations in which PFAS-containing materials are known to have been used, and existing
groundwater, surface water, and soil analytical results confirm that PFAS are present. A total of seven PFAS
AOQIs will be characterized as part of the RI. The vertical and lateral extent of previously identified PFOA
and PFOS contamination in groundwater and other environmental media originating from the seven AOIs
and risk to potentially exposed receptors are unknown at this time.

Step 2: Identify the Goal of the Study

The primary goal of the study is to complete a CERCLA and DERP compliant RI that will include sampling
to compile sufficient analytical data to determine the nature and extent (both lateral and vertical) of PFAS
in media associated with the AOIs, refine the preliminary CSMs, and determine the risk to potentially
exposed receptors. Specifically:

e Perform environmental sampling to compile sufficient analytical data to determine the nature and
extent (both lateral and vertical) of PFAS in soil, groundwater, and surface water associated with
the AOIs

e Determine if soil concentrations of PFAS may be contributing to ongoing groundwater
contamination

e Refine the preliminary CSMs to:
o determine groundwater flow and subsequent off-post migration of PFAS
o determine the risk to potentially exposed human receptors

o identify exposure pathways and sampling requirements in subsequent investigations (if
needed).

The sampling will be conducted in conformance with the OSD Memorandum (OSD, 2022) and the DoD
Emerging Chemicals of Environmental Concern Instruction (DoD, 2019). PFAS results for soil,
groundwater, surface water, and sediment will be evaluated based on the available OSD risk screening
levels for residential exposure using a hazard quotient of 0.1 for the purposes of this RI. A summary of the
OSD residential screening levels that will be referenced is included as Worksheet #15.
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Table 11-1: Summary of 2022 OSD Risk Screening Levels

OSD Risk Screening Level
Chemical of Concern Matrix Units (Residential®)
(Hazard Quotient equals 0.1)
PFOS Soil/sediment | mg/kg 0.013
PFOA Soil/sediment | mg/kg 0.019
PFBS Soil/sediment | mg/kg 1.9
PFNA Soil/sediment | mg/kg 0.019
PFHxS Soil/sediment | mg/kg 0.13
HFPO-DA Soil/sediment | mg/kg 0.023
PFOS Water ng/L 4
PFOA Water ng/L 6
PFBS Water ng/L 601
PFNA Water ng/L 6
PFHxS Water ng/L 39
HFPO-DA Water ng/L 6

Notes:

Risk screening levels for tap water and soil/sediment provided by the OSD 2022. Memorandum: Investigation
Per- and Polyfluoroalkyl Substances within the DoD Cleanup Program. July 6. (OSD 2022). These standards
are not applicable for sediment or surface water but can be used as comparison values for reference for these
environmental media. There are currently no human health screening criteria for PFOS, PFOA, PFBS, PFNA,
PFHxS, or HFPO-DA in surface water or sediment; therefore, for reference, surface water and sediment results
will be compared to groundwater and soil criteria (respectively).

HFPO-DA - hexafluoropropylene oxide dimer acid

mg/kg — milligrams per kilogram

ng/L — nanograms per Liter

OSD - Office of the Secretary of Defense

PFBS — perfluorobutanesulfonic acid

PFHXxS — perfluorohexanesulfonic acid

PFNA — perfluoronanoic acid

PFOA — perfluorooctanoic acid

PFOS — perfluorooctane sulfonate

The data needed to accomplish the goals of the sampling and analysis activities for this RI are:

e Historical data sets from previous PFAS sampling programs, including the U.S. Army Installation
Management Command Operations Order 16-088 sampling of water supply wells in 2016, and the
PA/SI (SERES/Arcadis, 2023). These data will be used in conjunction with information inputs
summarized below to meet the goals in Step 2. The Final Site Inspection Report (Arcadis, 2021)
summarizes concentrations of PFOS, PFOA, and PFBS in soil, sediment, groundwater, and surface
water from each of the AOIs included in this UFP-QAPP.

e Analytical data associated with groundwater, surface water, and sediment samples collected during
the baseline sampling event in February 2023. Baseline sampling results are summarized in
Worksheet #10 as well as in the 2023 CSM Technical Memorandum (ECC/Arcadis 2023a).

e Hydrogeologic data, interpreted geophysical findings, and analytical results from the Boundary
Investigation are summarized in Worksheet #10.

e Geographic information system (GIS) data from existing well locations and AFFF use area
boundaries (Figures 10-8 through 10-11).

e Hydrogeologic information to evaluate groundwater flow and transport pathways beneath and
downgradient from source areas.
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e Aecrial imagery of select areas at YTC to evaluate downgradient sampling locations based on
geomorphologic interpretation.

e Well construction details and geologic data associated with existing on-post water supply wells and
monitoring wells.

o Surface geophysical data sets generated during the Boundary Investigation.
e Future RI surface geophysical data sets as described in Worksheet #17.

e Future RI groundwater, surface water, sediment, and soil samples described in subsequent
worksheets. Laboratory analytical methods and PFAS constituents for RI samples are summarized
in Worksheet #17.

e Hydraulic testing data as described in Worksheet #17.

e Groundwater and surface water elevation data, including historically available data sets, in addition
to elevation data collected during the scope outlined in Worksheet #17. Groundwater elevation
monitoring will include gauging data for the groundwater and surface water interaction described
in Worksheet #17.

o Parameters and analytical methods for proposed environmental samples are identified in
Worksheets #19 & #30. Field sample collection methods are summarized in Worksheets #17 &
#21.

Step 4: Define the Boundaries of the Sampling

The RI approach includes characterization of PFAS, specifically PFOS, PFOA, PFBS, PFNA, PFHxS, and
HFPO-DA, in groundwater, soil, surface water, and sediment within, upgradient, and downgradient from
the seven AOIs. Detailed scope elements are described in Worksheet #17.

Analytical sample collection will be within, upgradient, and downgradient from the seven AOIs identified
as potential source areas (Worksheet #10). Proposed sample nomenclature for each medium and proposed
sample locations are listed in Worksheet #18 of this UFP-QAPP. In addition, proposed sample locations
are shown on Figures 17-1 through 17-5.

The RI approach includes the systematic planning and sequencing of work that uses a combination of
prescriptive locations (pre-determined based on initial CSM) and adaptive locations, which includes “step
outs” to complete delineation of lateral and vertical impacts and/or “step ins” to zoom in on source hotspots
or the core of the groundwater impacts. Prescriptive soil borings will be advanced at PFAS source areas,
along with on- and off-post groundwater, surface water, soil, and sediment sampling (Figures 17-1 through
17-5). Samples will be submitted for laboratory analysis as described in Step 5, below. As laboratory
analytical data become available, the CSM will be updated, and additional step-out locations will be
identified. The adaptive scope will be determined based on review of data, with locations selected through
coordination with regulatory stakeholders. Adaptive investigation locations will be positioned on-post and
may include areas outside the Installation boundary as needed to adequately delineate the extent of PFAS
in environmental media.

Step 5: Develop the Analytic Approach

Environmental samples will be submitted for analysis to AEL, a DoD and Washington State-certified,
National ELAP (NELAP)-certified laboratory located in Jacksonville Florida, for analysis of PFAS in
accordance with requirements in the DoD/Department of Energy Consolidated QSM for Environmental
Laboratories Version 5.4 Table B-24 PFAS Analysis by liquid chromatography with tandem mass
spectrometry (LC/MS/MS) by USEPA Draft Method 1633 (Method 1633). Eurofins Lancaster Laboratories
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Environment Testing, LLC (ELLE) is included as a secondary laboratory, and may be used in the event of
capacity issues and/or equipment breakdowns, etc. Laboratory-specific Worksheets for ELLE are included
in this UFP-QAPP as Appendix G. PFAS samples will be analyzed in accordance with DoD QSM version
5.4, which includes 40 PFAS compounds (including PFOS, PFOA, PFBS, PFNA, PFHxS, and HFPO-DA)
as listed in Worksheet #15. Worksheets #15A and #15B identify specific PFAS analytes and the
laboratory limits of detection (LODs), limits of quantitation (LOQs), and detection limits (DLs) for each
PFAS analyte at AEL and ELLE, respectively. Unless otherwise noted, further references to Worksheet
#15 refer to the primary laboratory, AEL. Quality Assurance/Quality Control (QA/QC) samples will be
collected, as detailed in. Worksheet #20.

Select soil samples will be collected and analyzed for total organic carbon (TOC) and grain size to further
support analysis of PFAS transport in the unsaturated zone. During monitoring well installation activities,
soil samples will be collected from selected soil borings within the screen interval and evaluated for PFAS
and grain-size (including hydrometer analysis as needed) to assist the evaluation of fate and transport.

Sediment and surface water samples will be analyzed for PFAS by Method 1633 QSM version 5.4 only per
the methods listed in Worksheet #15.

If collected, drinking water samples will be analyzed for PFAS by USEPA Method 537.1. Water quality
field parameters (i.e., temperature, pH, conductivity, dissolved oxygen [DO], turbidity, and oxidation-
reduction potential [ORP]) will be recorded during sample collection, as applicable.

Worksheets #17 and #18 further identify project investigation approach, sampling methods, and analysis
rationale.

Investigation-derived waste (IDW) consisting of solids (e.g., soil cuttings) and liquids (e.g., purge water
and decontamination water) will be generated during the RI field activities. IDW will be contained,
disposed, and/or stored pending analysis as appropriate for each waste stream. The final waste
characterization and disposal plan for IDW will be implemented in accordance with U.S. Army guidance
and state/local regulations. Disposal of IDW will be discussed in Worksheet #17.

Step 6: Specify Performance or Acceptance Criteria

Measurement Performance Criteria (MPC) for precision and accuracy are provided in Worksheets #12 and
#28. Field monitoring and detection equipment will be routinely calibrated, as detailed on Worksheet #22,
which confirms that equipment used is of the proper type, range, accuracy, and precision to provide data
compatible with the specified requirements and desired results. The Data Usability Assessment (DUA)
process is described in Worksheet #37.

Step 7: Develop the Plan for Obtaining Data

The sampling plans and rationale to achieve the DQOs established for this RI are presented in Worksheet
#17. Sampling plans may be revised based on field conditions or site planning meetings, with appropriate
notification and concurrence of USAEC, YTC, and USACE. In addition, the Army will consult with
Regulators as needed during the revision process and/or to discuss any deviations from the sampling plans
described herein. Deviations from this UFP-QAPP will be documented in the RI Report. All work will be
performed in accordance with the Accident Prevention Plan/Site Safety and Health Plan, provided as
Appendix H.
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WORKSHEET #12: MEASUREMENT PERFORMANCE CRITERIA
WORKSHEET #12-1: MEASUREMENT PERFORMANCE CRITERIA - PFAS IN SOIL AND SEDIMENT
(UFP-QAPP Manual Section 2.6.2) / (USEPA 2106-G-05 Section 2.2.6)

Matrix

Soil/Sediment

Analytical Group/Method/SOP

PFAS per USEPA 1633 Draft and QSM 5.4 Table B-24 / AEL SVOC-043

Concentration Level - Low

QC Sample or Measurement

QC Sample Assesses Error

DQI Performance Activity MIHC for S, A, or both S&A
Precision FDs RPD < 50% S&A
%R must be within in-house limits. Preliminary
- inhouse acceptance criteria of 20-150% must be
. EIS (Isotope Dilution o s )
Accuracy/Bias Analogues) used until in-house limits are generated in A
accordance USEPA 1633. The lower limit of
inhouse acceptance criteria cannot be < 20%.
Accuracy/Bias LCS % Rec. See table below A
Analytical Accuracy/Bias MS/MSD %R same as LCS S&A
(matrix interference)
Precision LCSD and MSD RPD <30% S&A
Accuracy/Bias MB, FB, or EBs as No analytes det.ected > LQQ or > 1/10th the
(contamination) appropriate amount measured in any assoglated sqmple or 1/10th A
the regulatory limit, whichever is greater
Completeness Useable data (not rejected) >90% S&A
Sensitivity Instrument Sensitivity Check All analyte concentrations must be within + 30% of A

their true values.

Notes: The table above complies with the requirements of USEPA Draft method 1633 and DoD QSM 5.4 Table B-24.

% - percent

+ plus or minus

%R — percent recovery

<less than

< less than or equal to

> greater than

A — Analytical

DoD — Department of Defense
DQI — data quality indicator
EB — Equipment Blank

EIS — Extracted Internal Standard

FB — Field Blank

FD — Field Duplicate

LCS - laboratory control spike

LCSD - laboratory control spike duplicate
LOQ — limit of quantitation

MB — Method Blank

MPC — measurement performance criteria
MS — matrix spike

MSD — matrix spike duplicate
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PFAS — Per- and Polyfluoroalkyl substances

QC — Quality Control

QSM — Quality Systems Manual

RPD - relative percent difference

RPD - relative percent difference

S — Sampling

SOP — Standard Operating Procedure

USEPA — United States Environmental Protection
Agency
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PFAS Accuracy Limits —- USEPA Draft Method 1633 compliant with DoD QSM 5.4 Table B-24

Analyte Acronym Ch.emical Abstracts Accuracy Limits
Service (CAS) Number | (Percent Recvoery [%R])
PFAS — Solids
1H,1H,2H,2H-Perfluorohexanesulfonic acid 4:2FTS 757124-72-4 40-150
1H,1H,2H,2H-Perfluorooctanesulfonic acid 6:2FTS 27619-97-2 40-150
1H,1H,2H,2H-Perfluorodecanesulfonic acid 8:2FTS 39108-34-4 40-150
4,8-Dioxa-3H-perfluorononanoic acid ADONA 919005-14-4 40-150
N-Ethyl-perfluorooctane sulfonamidoacetic acid NEtFOSAA 2991-50-6 40-150
N-Methyl-perfluorooctane sulfonamidoacetic acid NMeFOSAA 2355-31-9 40-150
N-Methyl perfluorooctanesulfonamide NMeFOSA 31506-32-8 40-150
N-Ethyl perfluorooctanesulfonamide NEtFOSA 4151-50-2 40-150
N-Methyl perfluorooctanesulfonamidoethanol NMeFOSE 24448-09-7 40-150
N-Ethyl perfluorooctanesulfonamidoethanol NEtFOSE 1691-99-2 40-150
Hexafluoropropylene oxide dimer acid HFPO-DA 13252-13-6 40-150
Perfluorobutanesulfonic acid PFBS 375-73-5 40-150
Perfluorobutanoic acid PFBA 375-22-4 40-150
Perfluorodecanoic acid PFDA 335-76-2 40-150
Perfluorodecanesulfonic acid PFDS 335-77-3 40-150
Perfluorododecanoic acid PFDoA 307-55-1 40-150
Perfluorododecanesulfonic acid PFDoS 79780-39-5 40-150
Perfluoroheptanoic acid PFHpA 375-85-9 40-150
Perfluoroheptanesulfonic acid PFHpS 375-92-8 40-150
Perfluorohexanoic acid PFHxA 307-24-4 40-150
Perfluorohexanesulfonic acid PFHxS 355-46-4 40-150
Perfluorononanoic acid PFNA 375-95-1 40-150
Perfluorononanesulfonic acid PFNS 68259-12-1 40-150
Perfluorooctanoic acid PFOA 335-67-1 40-150
Perfluorooctanesulfonic acid PFOS 1763-23-1 40-150
Perfluorooctanesulfonamide PFOSA 754-91-6 40-150
Perfluoropentanoic acid PFPeA 2706-90-3 40-150
Perfluoropentanesulfonic acid PFPeS 2706-91-4 40-150
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Analyte Acronym Ch.emical Abstracts Accuracy Limits
Service (CAS) Number | (Percent Recvoery [%R])
Perfluorotetradecanoic acid PFTeDA 376-06-7 40-150
Perfluorotridecanoic acid PFTrDA 72629-94-8 40-150
Perfluoroundecanoic acid PFUnA 2058-94-8 40-150
Perfluoro-3-methoxypropanoic acid PFMPA 377-73-1 40-150
Perfluoro-4-methoxybutanoic acid PFMBA 863090-89-5 40-150
Nonafluoro-3,6-dioxaheptanoic acid PFDHA 151772-58-6 40-150
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid 9CI-PF30NS 756426-58-1 40-150
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 11CI-PF30UdS 763051-92-9 40-150
Perfluoro(2-ethoxyethane)sulfonic acid PFEESA 113507-82-7 40-150
3-Perfluoropropyl propanoic acid 3:3FTCA 356-02-5 40-150
2H,2H,3H,3H-Perfluorooctanoic acid 5:3FTCA 914637-49-3 40-150
3-Perfluoroheptyl propanoic acid 7:3FTCA 812-70-4 40-150

WORKSHEET #12-2: MEASUREMENT PERFORMANCE CRITERIA - PFAS IN GROUNDWATER AND SURFACE WATER

(UFP-QAPP Manual Section 2.6.2)
(USEPA 2106-G-05 Section 2.2.6)

Matrix Groundwater and Surface Water
Analytical Group/Method/SOP |PFAS per USEPA Draft Method 1633 compliant with DoD QSM 5.4 Table B-24 / AEL SVOC-043
Concentration Level - Low
QC Sample or QC Sample Assesses
DQI Measurement MPC Error for S, A, or
Performance Activity both S&A
Precision FDs RPD <30% S&A
%R must be within in-house limits. Preliminary inhouse
Accuracy/Bias EIS (Isotope Dilution gcc'eptance criteria qf 20-150% must be used until in-house A
Analogues) limits are generated in accordance USEPA 1633. The lower
limit of inhouse acceptance criteria cannot be < 20%.
Accuracy/Bias LCS See table below A
Analytical Accuracy/Bias MS/MSD %R same as LCS S&A
(matrix interference)
Precision LCSD and MSD RPD <30% S&A
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Matrix Groundwater and Surface Water
Analytical Group/Method/SOP |PFAS per USEPA Draft Method 1633 compliant with DoD QSM 5.4 Table B-24 / AEL SVOC-043
Concentration Level - Low
QC Sample or QC Sample Assesses
DQI Measurement MPC Error for S, A, or
Performance Activity both S&A
1
Accuracy/Bias MB, FB, or EBs as No analytes detecteq > 1 LOQ or > 1/10th the amount
o . measured in any associated sample or 1/10th the regulatory A
(contamination) appropriate . . .
limit, whichever is greater
Completeness Useable data (not rejected) > 90% S&A
e Instrument Sensitivity All analyte concentrations must be within + 30% of their
Sensitivity A
Check true values.

Notes: The table above complies with the requirements of USEPA Draft Method 1633 compliant with DoD QSM 5.4 Table B-24.
EB — equipment blank
EIS - extracted internal standard
FB — Field Blank.
FD - field duplicate
MB — method blank
RPD - relative percent difference

LCS — laboratory control spike

LCSD — laboratory control spike duplicate
LOQ — limit of quantitation

MPC — measurement performance criteria

+ - plus or minus

% - percent

> greater than

<less than

<less than or equal to

+ plus or minus

%R — percent recovery

A — Analytical

DoD — Department of Defense
DQI — data quality indicator

MS — matrix spike

MSD — matrix spike duplicate

PFAS — Per- and Polyfluoroalkyl substances

QC — Quality Control

QSM — Quality Systems Manual

RPD - relative percent difference

S — Sampling

SOP — Standard Operating Procedure

USEPA — United States Environmental
Protection Agency

PFAS Accuracy Limits — USEPA Draft Method 1633 compliant with DoD QSM 5.4 Table B-24
Analyte Acronym Sef\tliizn(léﬂSA)b;It:;lcl:er Accuracy Limits
PFAS — Groundwater and Surface Water
1H,1H,2H,2H-Perfluorohexanesulfonic acid 4:2FTS 757124-72-4 40-150
1H,1H,2H,2H-Perfluorooctanesulfonic acid 6:2 FTS 27619-97-2 40-150
1H,1H,2H,2H-Perfluorodecanesulfonic acid 8:2 FTS 39108-34-4 40-150
4,8-Dioxa-3H-perfluorononanoic acid ADONA 919005-14-4 40-150
N-Ethyl-perfluorooctane sulfonamidoacetic acid NEtFOSAA 2991-50-6 40-150
N-Methyl-perfluorooctane sulfonamidoacetic acid NMeFOSAA 2355-31-9 40-150
N-Methyl perfluorooctanesulfonamide NMeFOSA 31506-32-8 40-150
N-Ethyl perfluorooctanesulfonamide NEtFOSA 4151-50-2 40-150
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PFAS Accuracy Limits — USEPA Draft Method 1633 compliant with DoD QSM 5.4 Table B-24
Analyte Acronym Sef\lrliecglzéﬂgb;g;fl:er Accuracy Limits
N-Methyl perfluorooctanesulfonamidoethanol NMeFOSE 24448-09-7 40-150
N-Ethyl perfluorooctanesulfonamidoethanol NEtFOSE 1691-99-2 40-150
Hexafluoropropylene oxide dimer acid HFPO-DA 13252-13-6 40-150
Perfluorobutanoic acid PFBA 375-22-4 40-150
Perfluorobutanesulfonic acid PFBS 375-73-5 40-150
Perfluorodecanoic acid PFDA 335-76-2 40-150
Perfluorodecanesulfonic acid PFDS 335-77-3 40-150
Perfluorododecanoic acid PFDoA 307-55-1 40-150
Perfluorododecanesulfonic acid PFDoS 79780-39-5 40-150
Perfluoroheptanoic acid PFHpA 375-85-9 40-150
Perfluoroheptanesulfonic acid PFHpS 375-92-8 40-150
Perfluorohexanoic acid PFHxA 307-24-4 40-150
Perfluorohexanesulfonic acid PFHxS 355-46-4 40-150
Perfluorononanoic acid PFNA 375-95-1 40-150
Perfluorononanesulfonic acid PFNS 68259-12-1 40-150
Perfluorooctanoic acid PFOA 335-67-1 40-150
Perfluorooctanesulfonic acid PFOS 1763-23-1 40-150
Perfluorooctanesulfonamide PFOSA 754-91-6 40-150
Perfluoropentanoic acid PFPeA 2706-90-3 40-150
Perfluoropentanesulfonic acid PFPeS 2706-91-4 40-150
Perfluorotetradecanoic acid PFTeDA 376-06-7 40-150
Perfluorotridecanoic acid PFTrDA 72629-94-8 40-150
Perfluoroundecanoic acid PFUnA 2058-94-8 40-150
Perfluoro-3-methoxypropanoic acid PFMPA 377-73-1 40-150
Perfluoro-4-methoxybutanoic acid PFMBA 863090-89-5 40-150
Nonafluoro-3,6-dioxaheptanoic acid PFDHA 151772-58-6 40-150
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid 9CI-PF30ONS 756426-58-1 40-150
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 11CI-PF30UdS 763051-92-9 40-150
Perfluoro(2-ethoxyethane)sulfonic acid PFEESA 113507-82-7 40-150
3-Perfluoropropyl propanoic acid 3:3FTCA 356-02-5 40-150
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PFAS Accuracy Limits — USEPA Draft Method 1633 compliant with DoD QSM 5.4 Table B-24
Chemical Abstract A
Analyte Acronym Service (CAS) Number Accuracy Limits
2H,2H,3H,3H-Perfluorooctanoic acid 5:3FTCA 914637-49-3 40-150
3-Perfluoroheptyl propanoic acid 7:3FTCA 812-70-4 40-150

WORKSHEET #12-3: MEASUREMENT PERFORMANCE CRITERIA - TOTAL ORGANIC CARBON IN SOIL

Matrix Soil
Analytical Group/Method/SOP | TOC/SW846 9060A/ AEL WC-021
Concentration Level Low
DQI QC Sample or Measurement MPC QC Sample Assesses Error for S,
Performance Activity A, or both S&A

Precision FDs RPD < 50% S&A

Accuracy/Bias LCS %R 80-120% A
Analytical .Accuracy/ Bias (matrix MS/MSD %R 75-125% S&A
interference)

Precision LCSD and MSD RPD <35% A
Accuracy/Bias MB and/or EBs No detections > LOQ A
(contamination)

Completeness Useable data (not rejected) > 90% S&A
Sensitivity LOQ Verification Sample (spiked at LOQ) | Recovery within £30% of true value A
Notes:
+ plus or minus EB — equipment blank MS — matrix spike
< less than EIS - extracted internal standard

< less than or equal to
> greater than

% — percent

%R — percent recovery
A — Analytical

AEL — Advanced Environmental Laboratories

DQI — data quality indicator

FD - field duplicate
MB — method blank

RPD - relative percent difference
LCS — laboratory control spike
LCSD - laboratory control spike duplicate

LOQ - limit of quantitation

MPC — measurement performance criteria

MSD — matrix spike duplicate

QC — Quality Control

S — Sampling

SOP — Standard Operating Procedure
RPD - relative percent difference
TOC - total organic carbon
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WORKSHEET #12-4: MEASUREMENT PERFORMANCE CRITERIA - TOTAL ORGANIC CARBON IN GROUNDWATER AND
SURFACE WATER
Matrix Groundwater and Surface Water
Analytical Group/Method/SOP |TOC by SM 5310C / AEL WC-022
Concentration Level Low
DQI QC Sample or Measurement MPC QC Sample Assesses Error for S,
Performance Activity A, or both S&A
Precision FDs RPD <30% S&A
Accuracy/Bias LCS %R 80-120% A
Analytical .Accuracy/Bias (matrix MS/MSD %R 75-125% S&A
interference)
Precision LCSD and MSD RPD <35% A
Accuragy/Blas MB and/or EBs No detections > LOQ A
(contamination)
Completeness Useable data (not rejected) > 90% S&A
Sensitivity LOQ Verification Sample (spiked at LOQ) | Recovery within £30% of true value A

Notes:

% — Percent

+ — plus or minus
<—less than

<—less than or equal to
> — greater than

%R — percent recovery

AEL — Advanced Environmental Laboratories

DQI — data quality indicator

EB — equipment blank

EIS - extracted internal standard

FD - field duplicate
MB — method blank

RPD - relative percent difference
LCS - laboratory control spike
LCSD - laboratory control spike duplicate

MPC — measurement performance criteria

MS — matrix spike
MSD -

matrix spike duplicate

QC — Quality Control

LOQ - limit of quantitation

RPD - relative percent difference
SOP — Standard Operating Procedure

WORKSHEET #12-5: MEASUREMENT PERFORMANCE CRITERIA - Corrosivity/pH IN SOIL

Matrix

Soil

Analytical Group/Method/SOP

pH - SW846 9045D/ AEL WC-057

Concentration Level

Low

DQI QC Sample or Measurement MPC QC Sample Assesses Error
Performance Activity for S, A, or both S&A
Precision Lab duplicates and LCS/LCSD RPD from Worksheet #28 A
Accuracy/Bias LCS %R from Worksheet #28 A
Completeness Useable data (not rejected) > 90% S&A
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Notes:

% - percent

> greater than

%R — percent recovery

A — Analytical

AEL — Advanced Environmental Laboratories

DQI — data quality indicator

RPD - relative percent difference

LCS — laboratory control spike

LCSD - laboratory control spike duplicate
MPC — measurement performance criteria

QC — Quality Control
S - Sampling
SOP — Standard Operating Procedure

WORKSHEET #12-6: MEASUREMENT PERFORMANCE CRITERIA - pH IN GROUNDWATER AND SURFACE WATER

Matrix Groundwater and Surface Water
pH by SM9040 pH by SM9040 / AEL WC-002
Concentration Level Low
QC Sample Assesses Error
DQI LSBT ORI B IR LTS MPC for S, Analytical A, or both
Performance Activity S&A
Precision Lab duplicates and LCS/LCSD RPD from Worksheet #28 A
Accuracy/Bias LCS % Rec. from Worksheet #28 A
Completeness Useable data (not rejected) >90% S&A

Notes:
> greater than
%R — percent recovery

AEL — Advanced Environmental Laboratories

DQI — data quality indicator

RPD - relative percent difference

LCS — laboratory control spike

LCSD — laboratory control spike duplicate
MPC — measurement performance criteria
QC — Quality Control

WORKSHEET #12-7: MEASUREMENT PERFORMANCE CRITERIA — GRAIN SIZE

Matrix

Soil

Analytical Group/Method/SOP

Grain Size/ (ASTM) D422 / (No Laboratory SOP associated with Grain Size Analysis)

Concentration Level

Low

DQI

QC Sample or Measurement
Performance Activity

MPC

Analytical Accuracy/Bias

LCS Meet limits of known reference material
(laboratory)
Analytical Precision . o 0
(laboratory) DUP (optional DUP; optional) 30% RPD

Notes:
% — percent

ASTM — American Society for Testing and Materials International

DQI — data quality indicator
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LCS — laboratory control spike
MPC — measurement performance criteria
QC — Quality Control
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RPD - relative percent difference
SOP — Standard Operating Procedure
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WORKSHEET #13: SECONDARY DATA USES AND LIMITATIONS

(UFP-QAPP Manual Section 2.7)
(USEPA 2106-G-05 Chapter 3: QAPP Elements for Evaluating Existing Data)

Data type

Source

Data Uses Relative to Current
Project

Factors affecting the reliability of
data and limitations on data use

Aerial Imagery

Esri™, ArcGIS Online Aerial Imagery

Provided georeferenced aerial
photos for figure backdrops.

There are no known limitations on
aerial imagery.

Past PFAS Site

Final PA and SI of PFAS, YTC, Washington (Arcadis,
2021)

PA/SI Addendum — Off-post Private Well Investigations
of PFAS. Yakima Training Center. Yakima, Washington.

Provided regional site conditions,
historical site usage, historical
contaminant identification and

Site usage histories may omit records of
AFFF procurement and use.

SI sample collection and laboratory
analysis for PFAS constituents were

Investigations (SERES-Arcadis, 2023) concentrations, and remedial conducted in accordance with approved
PFAS data for primary water supply wells collected under | actions. Analytical Methods, SOPs, and
(UCMR3) and IMCOM Operations Order 16-088 in 2013 Technical Guidance available at the
and 2014, included in PA/SI (Arcadis, 2021) time of sampling.
Installation Provided anecdotal histories of site \?v?)\iﬁfiail:\lzii}sﬁfe%IZ)ersz?tnenin?Othe
Personnel Various — collected during PA use, AFFF use, and remedial actions . &
Interviews completed peak of AFFF use are retired or out of
) contact.
Notes:

AFFF — aqueous film forming foam

Arcadis — Arcadis, U.S., Inc.

IMCOM - United States Army Installation Management Command
PA — Preliminary Assessment

PFAS — pre- and polyfluoroalkyl substances

SERES - SERES Engineering & Services LLC

SI — Site Investigation

SOP — Standard Operating Procedures

UCMR3 — Third Unregulated Contaminant Monitoring Rule

YTC — Yakima Training Center
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WORKSHEET #14 & 16: PROJECT TASKS & SCHEDULE

(UFP-QAPP Manual Section 2.8.2)
(USEPA 2106-G-05 Section 2.2.4)

The schedule will be updated as needed as part of the RI process. A formal project schedule is provided in Appendix 1.

. Responsible Planned Start | Planned Completion . Deliverable
Activity Party Date Date WEiveEIHEE) Due Date
Project kick-off meeting ECC/Arcadis October 2022 October 2022 Meeting Minutes Complete
July 2023
(following POP
Draft UFP-QAPP and SSHP ECC/Arcadis | March 2023 extension to Draft UFP-QAPP and SSHP | September
incorporate 2023
groundwater
analytical data).
. . . . . January- January-February . . February
Technical Project Scoping Meetings ECC/Arcadis February 2023 5023 Meeting Minutes 2023
. . Analytical data package and
Basehpe groundwater, surface water and sediment ECC/Arcadis February 2023 February 2023 electronic data deliverable; April 2023
sampling L
Data validation report
e . ECC/Arcadis and . .
Mobilization and setup for Boundary Investigation February 2023 March 2023 Permits, Utility Clearance March 2023
subcontractors
. Analytical data package and
Boundary Well installation, development, and sampling ECC/Arcadis and March 2023 April 2023 electronic data deliverable; July 2023
subcontractors o
Data validation report
Final UFP-QAPP and SSHP ECC/Arcadis | SDembet September 2023 Final UFP-QAPP and SSHP |  SDHber
Coordinating/permitting for prescriptive sampling (RI . September Permits, ROEs and Utility October
Phase | Field Event) ECC/Arcadis 2023 November 2024 Clearance 2024
ECC/Arcadis . . .
Mobilization and setup for RI Phase 1 Field Event and October 2023 November 2024 Field notes (included in RI October
Report) 2023
subcontractors
Surface water and sediment sampling, soil boring
advancement, sample collection of soil and ECC/Arcadis and October 2023 November 2023 Field notes and measurements | Submitted in
groundwater, permanent well installation and boring subcontractors (included in RI Report) RI Report

abandonment for RI Phase 1 Field Event
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. Responsible Planned Start | Planned Completion . Deliverable
Activity Party Date Date WEivE I EE) Due Date
. S ECC/Arcadis November Analytical data package and Submitted in
Laboratory analysis and Data Validation and laboratory 2023 December 2023 EDD: DVR RI Report
Data analysis ECC/Arcadis January 2024 January 2024 TPP meeting presentation Fe;(;lzlzry
Prescriptive Phase Data Review and Adaptive Phase . . . February
Scoping Teleconference (TPP) ECC/Arcadis February 2024 February 2024 Meeting Minutes 2004
Coordlnat}ng/permlttlng for adaptive sampling (RI ECC/Arcadis March 2024 April 2024 Permits, ROEs and Utility April 2024
Phase 2 Field Event) Clearance
Mobilization and setup for RI Phase 2 Field Event ECC/Arcadis and April 2024 April 2024 Field notes (included in RI April 2024
subcontractors Report)
Surface water and sediment sampling, soil boring
advancement, collection of soil and groundwater ECC/Arcadis . . .

. . . . Field notes and measurements | Submitted in
samples, permanent well installation, boring and April 2024 May 2024 (included in RT Report) RI Report
abandonment. Locations dependent on results from RI subcontractors P P
Phase 2 Field Event

. — ECC/Arcadis Analytical data package and | Submitted in
Laboratory analysis and Data validation and Laboratory May 2024 June 2024 EDD: DVR RI Report
Data analysis ECC/Arcadis June 2024 July 2024 TPP meeting presentation July 2024
Adaptive Phase Data Review and Final Phase Scoping ECC/Arcadis August 2024 August 2024 Meeting Minutes August 2024
Teleconference (TPP)
Coordinating/permitting for final phase sampling (RI . . . September
Phase 3 Field Event) ECC/Arcadis August 2024 September 2024 Site permits 2024

S . ECC/Arcadis and | September Field notes (included in RI September

Mobilization and setup for RI Phase 3 Field Event subcontractors 2004 September 2024 Report) 2024
Surface water and sediment sampling, soil boring
advancement, collection of soil and groundwater
samples, permanent well installation, boring
abandonment. Scope dependent on requirements for ECC/Arcadis and |  September September 2024 Field notes and measurements | Submitted in
final delineation and completion of monitoring well subcontractors 2024 cptembe (included in RI Report) RI Report
network based on results from RI Phase 3 Field Event.
Sample collection from monitoring wells for sitewide
monitoring.

. o ECC/Arcadis September Analytical data package and | Submitted in
Laboratory analysis and Data validation and Laboratory 2004 October 2024 EDD: DVR RI Report
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. Responsible Planned Start | Planned Completion . Deliverable
Activity Party Date Date WEivE I EE) Due Date
Data analysis ECC/Arcadis October 2024 November 2024 TPP meeting presentation De;:grzrzber
Draft Refined CSM Tech Memo ECC/Arcadis January 2025 March 2025 Draft Refined CSM Tech Memo| March 2025
Final Refined CSM Tech Memo ECC/Arcadis April 2025 May 2025 Final Refined CSM Tech Memo | June 2025
ECC/Arcadis July 2025 August 2025 Field notes and measurements.
o . ECC/Arcadis October 2025 November 2025 Analytical data package and . .
Quarterly Grpundwater Monitoring, Lab Analysis, and ECC/Arcadis January 2026 February 2026 electronic data deliverable: Submitted in
Data Validation Data validation report RI Report
ECC/Arcadis April 2026 May 2026 (included in RI Report)
Draft RI Report ECC/Arcadis June 2026 January 2027 Draft RI Report January 2027
Eé)cl::slz;?}t} Final RT Report for regulatory review if ECC/Arcadis April 2027 June 2027 Draft Final RI Report July 2027
Final RI Report ECC/Arcadis June 2027 August 2027 Final RI Report Segtg;ber

Notes:

Arcadis — Arcadis U.S., Inc.
CSM - Conceptual Site Model
DVR - Data Validation Report

ECC — Environmental Chemical Corporation
EDD - electronic data deliverable

QAPP — Quality Assurance Project Plan

RI — Remedial Investigation

ROE — Right of Entry

SSHP — Site Safety and Health Plan

TPP — technical project planning

UFP — Uniform Federal Policy
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WORKSHEET #15: PROJECT ACTION LIMITS AND LABORATORY-SPECIFIC
DETECTION/QUANTITATION LIMITS
(UFP-QAPP Manual Section 2.6.2.3)
(USEPA 2106-G-05 Section 2.2.6)

The following Worksheet #15 tables identify the project action limits (PALs) and provide a comparison of
the PALs to analytical laboratory reference limits (i.e., LODs and LOQs) for groundwater/surface water, and
soil/sediment per analytical method. The objective is for the laboratory to achieve LODs low enough to
measure analytes at concentrations less than the PALs to obtain a dataset of known quality and sufficient
sensitivity to meet project DQOs. The PALSs represent the lowest of the relevant human health screening levels
and other applicable criteria that may be used in the RI and later stages of the CERCLA process.

As discussed in Worksheet 10.3, on 6 July 2022, the OSD issued a revised memorandum (OSD 2022) that
provided technical guidance related to the May 2022 updated USEPA Regional Screening Levels (RSLs) for
PFOS, PFOA, PFNA, PFHxS, and HFPO-DA, with PFBS remaining unchanged since the previous update
(OSD 2021; USEPA, 2022b).

There are currently no human health screening criteria for PFOS, PFOA, PFBS, PFNA, PFHxS, or HFPO-
DA in surface water or sediment; therefore, for reference, surface water and sediment results will be compared
to groundwater and soil criteria (respectively).

PFAS results for soil, groundwater, surface water, and sediment will be evaluated based on the 2022 OSD
risk screening levels for residential exposure using a hazard quotient of 0.1 for the purposes of this RI. A
summary of the OSD residential screening levels that will be referenced during this Rl is included as Table
15-1.

Table 15-1: Summary of OSD Risk Screening Levels

Chemical of Concern Matrix Units OSD Risk scree{m:g Level
(Residential’)
PFOS Soil/sediment mg/kg 0.013
PFOA Soil/sediment mg/kg 0.019
PFBS Soil/sediment mg/kg 1.9
PFNA Soil/sediment mg/kg 0.019
PFHxS Soil/sediment mg/kg 0.13
HFPO-DA Soil/sediment mg/kg 0.023
PFOS Water ng/L 4
PFOA Water ng/L 6
PFBS Water ng/L 601
PFNA Water ng/L 6
PFHxS Water ng/L 39
HFPO-DA Water ng/L 6
Note:

TRisk screening levels for tap water and soil/sediment provided by the OSD 2022. Memorandum: Investigation Per- and
Polyfluoroalkyl Substances within the DoD Cleanup Program. September 15. (OSD 2022). These standards are not
applicable for sediment or surface water but can be used as comparison values for reference for these
environmental media. There are currently no human health screening criteria for PFOS, PFOA, PFBS, PFNA,
PFHxS, or HFPO-DA in surface water or sediment; therefore, for reference, surface water and sediment results
will be compared to groundwater and soil criteria (respectively).
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The PALs are not intended to be used as cleanup levels. Concentrations above the PALs would not
automatically trigger a response action but would suggest that further site-specific consideration is
appropriate.

The analytical laboratory reference limits presented in Worksheet #15 tables are as follows:

e LOD - The smallest concentration of a substance that must be present in a sample in order to be
detected at the DL with 99% confidence. At the LOD, the false negative rate (Type II error) is 1%.
A LOD may be used as the lowest concentration for reliably reporting a non-detect of a specific
analyte in a specific matrix with a specific method at 99% confidence.

e LOQ — The lowest concentration of a substance that produces a quantitative result within specified
limits of precision and bias.

The following worksheets provide Project Screening Levels and Laboratory-Specific Detection/
Quantitation Limits for AEL:

o  Worksheet #15-1: Reference Limits and Evaluation Tables (Drinking Water, Groundwater and
Surface Water)

e Worksheet #15-2: Reference Limits and Evaluation Tables (Soil and Sediment)

e  Worksheet #15-3: Reference Limits and Evaluation Tables (Specific Parameters in Soil)

Note: ELLE UFP-QAPP Worksheets (#15-1B through #15-6B) are provided in Appendix G.
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WORKSHEET #15-1: REFERENCE LIMITS AND EVALUATION TABLES (GROUNDWATER AND SURFACE WATER)

AEL
(UFP-QAPP Manual Section 2.6.2.3)
(USEPA 2106-G-05 Section 2.2.6)

Screening LOQ LOD DL
1
Analyte Acronym CAS Number St?,:l;:;d (ng/L) (ng/L) (ng/L)
PFAS — Drinking Water USEPA Method 537.1°
Perfluorobutanesulfonic acid PFBS 375-73-5 6014 8 4 2
Perfluorooctanoic acid PFOA 335-67-1 6* 8 4 2
Perfluorooctanesulfonic acid? PFOS 1763-23-1 44 8 4 2
N-Ethyl-perfluorooctane sulfonamidoacetic acid NEtFOSAA 2991-50-6 4 8 4 2
N-Methyl-perfluorooctane sulfonamidoacetic acid NMeFOSAA 2355-31-9 4 8 4 2
Perfluorodecanoic acid PFDA 335-76-2 4 8 4 2
Perfluorododecanoic acid PFDoA 307-55-1 4 8 4 2
Perfluoroheptanoic acid PFHpA 375-85-9 4 8 4 2
Perfluorohexanoic acid PFHxA 307-24-4 4 8 4 2
Perfluorohexanesulfonic acid PFHxS 355-46-4 394 8 4 2
Perfluorononanoic acid PFNA 375-95-1 6* 8 4 2
Perfluorotetradecanoic acid PFTA 376-06-7 4 8 4 2
Perfluorotridecanoic acid PFTrDA 72629-94-8 4 8 4 2
Perfluoroundecanoic acid PFUnA 2058-94-8 4 8 4 2
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 11CI-PF3Uds 763051-92-9 4 8 4 2
9-Chlorohexadecafluoro-3-oxanone-1-sulfonic acid 9CI-PF30ONS 756426-58-1 4 8 4 2
4,8-Dioxa-3H-perfluorononanoic acid ADONA 919005-14-4 4 8 4 2
Hexafluoropropylene oxide dimer acid HFPO-DA (GenX)| 13252-13-6 6* 8 4 2
PFAS — Groundwater and Surface Water Draft USEPA 1633 and DoD QSM 5.4 Table B-24?

Perfluorobutanesulfonic acid PFBS 375-73-5 601* 10 5 2.5
Perfluorooctanoic acid PFOA 335-67-1 6* 10 5 2.5
Perfluorooctanesulfonic acid? PFOS 1763-23-1 44 10 5 2.5
1H,1H,2H,2H-Perfluorohexanesulfonic acid 4:2 FTS 757124-72-4 5 10 5 2.5
1H,1H,2H,2H-Perfluorooctanesulfonic acid 6:2 FTS 27619-97-2 10 5 2.5
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Screenin
Analyte Acronym CAS Number Standardgl L LOD DL
(ng/L) (ng/L) (ng/L) (ng/L)

1H,1H,2H,2H-Perfluorodecanesulfonic acid 8:2 FTS 39108-34-4 5 10 5 2.5
Perfluorooctane sulphonamide FOSA 754-91-6 5 10 5 2.5
N-Ethyl-perfluorooctane sulfonamidoacetic acid NEtFOSAA 2991-50-6 5 10 5 2.5
N-Methyl-perfluorooctane sulfonamidoacetic acid NMeFOSAA 2355-31-9 5 10 5 2.5
Perfluorobutanoic acid PFBA 375-22-4 5 10 5 2.5
Perfluoro-4-methoxybutanoic acid PFMBA 863090-89-5 5 10 5 2.5
Perfluoro-3-methoxypropanoic acid PFMPA 377-73-1 5 10 5 2.5
Perfluorodecanoic acid PFDA 335-76-2 5 10 5 2.5
Perfluorodecanesulfonic acid PFDS 335-77-3 5 10 5 2.5
Perfluorododecanoic acid PFDoA 307-55-1 5 10 5 2.5
Perfluorododecanesulfonic acid PFDoS 79780-39-5 5 10 5 3
Perfluoroheptanoic acid PFHpA 375-85-9 5 10 5 2.5
Perfluoroheptanesulfonic acid PFHpS 375-92-8 5 10 5 2.5
Perfluorohexanoic acid PFHxA 307-24-4 5 10 5 2.5
Perfluorohexanesulfonic acid PFHxS 355-46-4 39¢ 10 5 2.5
Perfluorononanoic acid PFNA 375-95-1 6* 10 5 2.5
Perfluorononanesulfonic acid PFNS 68259-12-1 5 10 5 2.5
Perfluoropentanoic acid PFPeA 2706-90-3 5 10 5 2.5
Perfluoropentanesulfonic acid PFPeS 2706-91-4 5 10 5 2.5
Perfluorotetradecanoic acid PFTA 376-06-7 5 10 5 2.5
Perfluorotridecanoic acid PFTrDA 72629-94-8 5 10 5 2.5
Perfluoroundecanoic acid PFUnA 2058-94-8 5 10 5 2.5
3-Perfluoropropyl propanoic acid 3:3FTCA 356-02-5 20 40 20 10
2H,2H,3H,3H-Perfluorooctanoic acid 5:3FTCA 914637-493-3 100 200 100 50
3-Perfluoroheptyl propanoic acid 7:3FTCA 812-70-4 100 200 100 50
Perfluoro(2-ethoxyethane)sulfonic acid PFEESA 113507-82-7 5 10 5 2.5
Nonafluoro-3,6-dioxaheptanoic acid NFDHA 151772-58-6 5 10 5 4
Hexafluoropropylene oxide dimer acid HFPO-DA (GenX)| 13252-13-6 6* 10 5 2.5
4,8-Dioxa-3H-perfluorononanoic acid ADONA 919005-14-4 5 10 5 2.5
9-Chlorohexadecafluoro-3-oxanonane- 1-sulfonic acid 9C1-PF30NS 7569426-58-1 5 10 5 2.5
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Analyte Acronym CAS Number Standardgl L LOD DL
(ng/L) (ng/L) (ng/L) (ng/L)
11-Chloroeicosafluoro-3-oxaundecane- 1 -sulfonic acid 11C1-PF30UdS | 763051-92-9 5 10 5 2.5
N-methyl perfluorooctanesulfonamidoethanol N-Me-FOSE 24448-09-7 50 100 50 25
N-methyl perfluorooctanesulfonamide N-Me-FOSA 31506-32-8 5 10 5 2.5
N-ethyl perfluorooctanesulfonamidoethanol N-Et-FOSE 1691-99-2 50 100 50 25
N-ethyl perfluorooctanesulfonamide N-Et-FOSA 4151-50-2 5 10 5 2.5

Notes:

1. PFAS Screening Standard is based on LOD unless a DoD- or state-specific human health screening standard is used. Freshwater screening levels developed
by Argonne National Laboratory (ANL 2021) to be used in the screening-level ecological risk assessment are greater than the human health risk-based

values for PFBS, PFOA, and PFOS. Therefore, the ecological screening levels are also greater than the laboratory limits.

2. DoD-ELAP compliant method.

3. The branched chain isomers are included in the integrations and quantification of standards and field samples for PFOA, PFOS, PFHxS, NMeFOSAA and
NEtFOSAA. Branch chained isomers of PFOS, PFHxS, NMeFOSAA and NEtFOSAA are included in the calibration standards for these compounds and

therefore the areas of the linear and branched isomers are integrated together for these compounds in the calibration curves.

4. DoD Memorandum (06 July 2022) Investigating Per- and Polyfluoroalkyl Substances within the Department of Defense Cleanup Program. Screening
criteria are risk screening levels for tap water provided by the OSD residential tap water regional screening levels calculated using USEPA online calculator

(May 2022), where the hazard quotient equals 0.1.

CAS — Chemical Abstract Service

DoD — Department of Defense

DL — detection limit

ELAP — Environmental Laboratory Accreditation Program
LOD - limit of detection

LOQ — limit of quantitation
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N/A — not applicable

ng/L — nanograms per Liter
OSD — Office of the Secretary of Defense
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Draft Uniform Federal Policy Quality Assurance Project Plan
PFAS Remedial Investigation
Yakima Training Center, Washington

Contract No. W9124J-18-D-0004, Delivery Order No. W9124J-22-F-0144 July 2023
WORKSHEET #15-2: REFERENCE LIMITS AND EVALUATION TABLES (SOIL AND SEDIMENT)
AEL
(UFP-QAPP Manual Section 2.6.2.3)
(USEPA 2106-G-05 Section 2.2.6)
Screenin
Analyte Acronym CAS Number Standar(%1 LOQ LOD DL
(ng/kg) (ng/kg) (ng/kg) (ng/kg)
PFAS — Solids Draft EPA 1633 and DoD QSM 5.4 Table B-24*

Perfluorobutanesulfonic acid PFBS 375-73-5 1,900* 1.0 0.5 0.25
Perfluorooctanoic acid PFOA 335-67-1 194 1.0 0.5 0.25
Perfluorooctanesulfonic acid? PFOS 1763-23-1 134 1.0 0.5 0.35
1H,1H,2H,2H-Perfluorohexanesulfonic acid 4:2 FTS 757124-72-4 0.5 1.0 0.5 0.25
1H,1H,2H,2H-Perfluorooctanesulfonic acid 6:2FTS 27619-97-2 0.5 1.0 0.5 0.3
1H,1H,2H,2H-Perfluorodecanesulfonic acid 8:2FTS 39108-34-4 0.5 1.0 0.5 0.25
Perfluorooctane sulphonamide PFOSA 754-91-6 0.5 1 0.5 0.25
N-Ethyl-perfluorooctane sulfonamidoacetic acid NEtFOSAA 2991-50-6 0.5 1 0.5 0.25
N-Methyl-perfluorooctane sulfonamidoacetic acid NMeFOSAA 2355-31-9 0.5 1 0.5 0.25
Perfluorobutanoic acid PFBA 375-22-4 0.5 1 0.5 0.25
Perfluorodecanoic acid PFDA 335-76-2 0.5 1 0.5 0.25
Perfluorodecanesulfonic acid PFDS 335-77-3 0.5 1 0.5 0.25
Perfluorododecanoic acid PFDoA 307-55-1 0.5 1.0 0.5 0.25
Perfluorododecanesulfonic acid PFDoS 79780-39-5 1.0 2.0 1.0 0.5
Perfluoroheptanoic acid PFHpA 375-85-9 0.5 1.0 0.5 0.25
Perfluoroheptanesulfonic acid PFHpS 375-92-8 0.5 1.0 0.5 0.35
Perfluorohexanoic acid PFHxA 307-24-4 0.5 1.0 0.5 0.25
Perfluorohexanesulfonic acid PFHxS 355-46-4 1304 1.0 0.5 0.25
Perfluorononanoic acid PFNA 375-95-1 194 1.0 0.5 0.25
Perfluorononanesulfonic acid PFNS 68259-12-1 0.5 1.0 0.5 0.4
Perfluoropentanoic acid PFPeA 2706-90-3 0.5 1.0 0.5 0.25
Perfluoropentanesulfonic acid PFPeS 2706-91-4 0.5 1.0 0.5 0.25
Perfluorotetradecanoic acid PFTeDA 376-06-7 0.5 1.0 0.5 0.25
Perfluorotridecanoic acid PFTrDA 72629-94-8 0.5 1.0 0.5 0.25
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Screenin;
Analyte Acronym CAS Number Standart%1 LOQ LOD DL
(ng/ke) (ng/kg) (ng/kg) (ng/kg)

Perfluoroundecanoic acid PFUnA 2058-94-8 0.5 1 0.5 0.25
Hexafluoropropylene oxide dimer acid HFPO-DA (GenX)| 13232-13-6 234 1.0 0.5 0.25
4,8-Dioxa-3H-perfluorononanoic acid ADONA 919005-14-4 0.5 1.0 0.5 0.25
Perfluoro-3-methoxypropanoic acid PFMPA 377-73-1 0.5 1.0 0.5 0.25
3-Perfluoropropyl propanoic acid 3:3 FTCA 356-02-5 2.0 4.0 2.0 1.0
2H,2H,3H,3H-Perfluorooctanoic acid 5:3FTCA 914637-493-3 10 20 10 5.0
3-Perfluoroheptyl propanoic acid 7:3FTCA 812-70-4 10 20 10 5.0
Perfluoro-4-methoxybutanoic acid PFMBA 863090-89-5 0.5 1.0 0.5 0.25
Perfluoro(2-ethoxyethane)sulfonic acid PFEESA 113507-82-7 0.5 1.0 0.5 0.25
Nonafluoro-3,6-dioxaheptanoic acid NFDHA 151772-58-6 1.0 2.0 1.0 0.5
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid 9C1-PF30NS 7569426-58-1 0.5 1.0 0.5 0.25
11-Chloroeicosafluoro-3-oxaundecane- 1-sulfonic acid 11C1-PF30UdS | 763051-92-9 0.5 1.0 0.5 0.25
N-methyl perfluorooctanesulfonamidoethanol N-Me-FOSE 24448-09-7 5.0 10 5.0 2.5
N-methyl perfluorooctanesulfonamide N-Me-FOSA 31506-32-8 0.5 1.0 0.5 0.25
N-ethyl perfluorooctanesulfonamidoethanol N-Et-FOSE 1691-99-2 5.0 10 5.0 2.5
N-ethyl perfluorooctanesulfonamide N-Et-FOSA 4151-50-2 0.5 1.0 0.5 0.25

Notes:

1. PFAS Screening Standard is based on LOD unless a DoD- or state-specific human health screening standard is used. Soil screening levels developed by Argonne
National Laboratory (ANL 2021) to be used in the screening-level ecological risk assessment are greater than the human health risk-based values for PFBS and
PFOA. For PFOS, the soil screening level for terrestrial mammals is 8.7 pg/kg. This ecological screening level is below the human health risk-based value but

still greater than the laboratory limits.
2. DoD- ELAP compliant method.

3. The branched chain isomers are included in the integrations and quantification of standards and field samples for PFOA, PFOS, PFHxS, NMeFOSAA and
NEtFOSAA. Branch chained isomers of PFOS, PFHxS, NMeFOSAA and NEtFOSAA are included in the calibration standards for these compounds and
therefore the areas of the linear and branched isomers are integrated together for these compounds in the calibration curves.

4. DoD Memorandum (06 July 2022) Investigating Per- and Polyfluoroalkyl Substances within the Department of Defense Cleanup Program. Screening criteria
are risk screening levels for soil provided by the OSD residential tap water regional screening levels calculated using USEPA online calculator (May 2022),

where the hazard quotient equals 0.1.

CAS — Chemical Abstract Service
DL — detection limit
DoD — Department of Defense
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ELAP — Environmental Laboratory Accreditation Program
LOD — limit of detection

LOQ — limit of quantitation

pg/kg — micrograms per kilogram

N/A —not applicable

OSD - Office of the Secretary of Defense

PFAS — per- and polyfluoroalkyl substances

SU — standard units

TOC — total organic carbon

USEPA — United States Environmental Protection Agency

WORKSHEET #15-3: REFERENCE LIMITS AND EVALUATION TABLES (SPECIFIC PARAMETERS IN SOIL)

AEL
Screening
Analyte Acronym Nl?lﬁSer Standard (lﬁgl?g ) (I:g(/)l:?g )5 (m];/IlJ(g)
(mg/kg)
ASTM D422 Grain Size
Grain Size | NnA | NA ] O NA | NA [ NA [ NA
pH — Solids USEPA 9045D'
pH | pH | NA | NA | olsu | NA [ NA
TOC — USEPA 90604’
Total Organic Carbon | T10C | NA | NA | 10000 | 5000 | 1,620

Notes:
1. DoD- ELAP compliant method.

2. The primary goal is to obtain data for those analytes with promulgated limits to be reported within the instrument calibration range (i.e., no diluted-out
data or ‘E’ qualified [exceeding calibration range hits] and that dilutions will raise the LOD (hence, the QAPP screening level) for non-promulgated

compounds.

ASTM — American Society for Testing and Materials
CAS — Chemical Abstract Service

DL — detection limit

LOD - limit of detection

LOQ — limit of quantitation

mg/kg — milligrams per kilogram

55



Draft Uniform Federal Policy Quality Assurance Project Plan
PFAS Remedial Investigation

Yakima Training Center, Washington
Contract No. W9124J-18-D-0004, Delivery Order No. W9124J-22-F-0144

N/A —not applicable
SU — standard units
TOC — total organic carbon
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WORKSHEET #17: GENERAL INVESTIGATION DESIGN AND WORKFLOW
PFAS Sampling Activities
(UFP-QAPP Manual Section 3.1.1)/(USEPA 2106-G-05 Section 2.3.1)

This worksheet describes the design of the field investigation to determine the nature and extent of PFAS
impacts in the subsurface.

17.1 Overall Approach Rationale

Releases of PFAS-containing materials at YTC have led to the presence of PFAS in environmental media
at concentrations that could potentially pose a threat of adverse effects to human health and/or ecological
receptors. The results of the 2020 SI sampling event identified seven AOIs that have PFOS, PFOA, PFBS,
PFNA, PFHxS, and/or HFPO-DA above applicable screening criteria in soil and groundwater attributed to
the use of AFFF and/or other sources of PFAS-containing materials (Arcadis 2021). The objectives of the
sampling approaches for this RI are to provide data to determine the nature and extent of PFOS, PFOA,
PFBS, PFNA, PFHxS, and/or HFPO-DA for each AOI, refine the preliminary CSMs for each AOI, and
assess and quantify potential impacts to human health posed by PFAS in environmental media. The general
investigation design for this RI was developed to ensure that the amount, type, and quality of data are
sufficient to meet these objectives.

As stated in Worksheet #11, the site characterization approach includes systematic planning and
sequencing of work that uses a combination of prescriptive locations (pre-determined based on available
site data and completed as part of the initial mobilization for this RI) and adaptive locations, which include
“step-outs” to complete delineation of lateral and vertical impacts and “step-ins” to zoom in on source
hotspots or the core of the groundwater impacts. Adaptive locations will be finalized following review of
analytical data generated during the preceding phase and documented in a Field Change Form (Appendix
J). Field Change Forms will be shared with regulators and stakeholders to present the rationale for further
investigation methods and/or locations, as needed. The flow of work proposed for site characterization
activities facilitates the progression from the existing base CSM to an informed flux-based CSM, as
illustrated in the flow chart included as Exhibit 2.

17.2 Field Activities

The field team will collect soil, groundwater, surface water, and sediment samples (if appropriate
based on AOI-specific CSMs) to fill data gaps identified during the PA/SI, define the nature and
extent of contamination, and support the risk assessment. Methods for sampling each medium are
provided in the subsequent sections.

The investigation is sequenced to accommodate a data-driven approach, wherein each step is
guided by data obtained from completed work, resulting in a more efficient characterization based
on a systematic evaluation of information inputs. The field work is sequenced into phases (Phases
I, I, and III) to capitalize on readily obtainable data, focus more intrusive data collection, and
continuously refine the CSM. Each phase of the investigation is intended to be completed during
a separate mobilization.

Phase 1

The RI Phase I Field Event will include surface geophysical surveys, source area soil borings,
monitoring well installations, and shallow groundwater sampling at locations selected based on
evaluation of existing data. Locations will be strategically selected with the intent to resolve
existing data gaps identified in the 2023 CSM Technical Memo (ECC/Arcadis 2023a).
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Exhibit 2. Project Workflow Chart

Project Documents and CSM Development

L

Baseline Sampling/Boundary Investigation / CSM Tech Memo/ Rl Workplan

Surface Water-Sediment and Site Monitoring Drilling / Sampling Tasks

2023

Phase | Surface Water
/ Sediment

Surface
Geophysics
On-Site
Source Groundwater
Characterization Investigation
Phase Il
v v

Source On-Site Groundwater
Characterization Additional
Refinement Delineation

4_l

Monitoring Well
Gauging/
Sampling

Phase Il Surface Water
/ Sediment

Investigation
Refine CSM

2024

<_|‘_

Monitoring Well

Gauging/
Sampling Data Gap Management
Source Area Delineation

Additional MWs (Shallow/Deep)
Cont. Off-post Water Supply Eval

2025

Rl Reporting (2025)

A sitewide surface water and sediment sampling event will be completed in parallel with the Phase I drilling
program based on analysis of the results of the baseline surface water and sediment data collected during
November 2022, and will include additional locations with step-out samples located 1,000 to 2,000 feet
downstream of baseline exceedance locations or at the nearest confluences. These samples will be collected
to account for seasonality. Additional surface water and sediment sampling may be completed during the
adaptive phase of sampling if further delineation is necessary.

AOI-specific investigation approaches were developed for AOIs or AOI groupings, as summarized below
and in Table 17-1.

Table 17- 1: RI Phase I Sampling Scope of Work

Area Sampling Scope of Work

o Surface Geophysics — An electromagnetic induction survey will be completed to
investigate the extent of the Pomona Basalt in the area shown on Figure 17-1.

Main Cantonment Area
(Non-AOI Specific)
Figure 17-1

o  Surface water — Surface water samples will be collected from two locations
within the irrigation canal (Figure 17-1). Sediment samples were collected from
these locations during the baseline event; however, the canal was dry at the time
of sampling.
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Area

Sampling Scope of Work

Former Fire Training Pit
(AOI 1) and Bird Bath

Soil — Surface soil samples will be collected from 12 locations (Figure 17-2) to
define the lateral extent of the PFAS release areas. Ten soil borings will be
advanced to bedrock (approximately 6 feet bgs) and two soil samples will be
collected from each boring (surface soil [0 to 0.5 ft bgs] and a 1-foot interval
directly above bedrock). Data will supplement existing data, delineate source

Wash Rack (AOI 2) impacts, and support risk assessment evaluations.

Figure 17-2 Groundwater — Monitoring wells will be installed at four locations (Figure 17-2)
to intersect the first water bearing zone within the basalt (fractured/vesiculated
zone between 15 and 30 feet bgs) using air rotary drilling methods. Monitoring
wells will be sampled for PFAS.

Soil — Six soil borings (Figure 17-3) will be advanced to a depth of 10 feet bgs
and three soil samples will be collected from each boring (surface soil [0 to 0.5 ft
bgs] and two subsurface soils at nominal 5-foot intervals). Data will supplement

AFFF Storage Area existing data, delinegte spurce impa'cts, apd support risk assessment e.valuations.

o Groundwater — Monitoring wells will be installed at two locations (Figure 17-3)

(Building 821) (AOI 3) ) . o

Figure 17-3 to intersect the first water bearing zone within the basalt (fracture zone between

80 and 100 feet bgs) using air rotary drilling methods. Monitoring wells will be
sampled for PFAS.

Surface water — If water is present at locations reported as dry during the baseline
event, a surface water sample will be collected.

Refractometer Solutions
Test Area (AOI 4), Fire
Station 29 (Building 346,
AOI 5), and AFFF
Storage Area (Building
321, AOI 6)

Figure 17-4

Soil — Surface soil samples will be collected from up to 22 locations (Figure 17-
4) to define the lateral extent of the PFAS release areas. Two soil borings will be
advanced to bedrock (approximately 30 to 40 feet bgs) and soil samples will be
collected at nominal 5-ft intervals from ground surface to 20 feet bgs and at
nominal 10-foot intervals from 20 ft bgs until bedrock is encountered. Data will
supplement existing data, delineate source impacts, and support risk assessment
evaluations.

Groundwater — Monitoring wells will be installed at two locations (Figure 17-4)
to intersect the first water bearing zone within the basalt (fracture zone between
80 and 100 feet bgs) using air rotary drilling methods. Monitoring wells will be
sampled for PFAS.

Surface water/Sediment — Surface water and sediment samples will be collected
from approximately four locations (includes resampling of two baseline sample
locations to evaluate seasonal variability).

Mettie Airstrip (AOI 7)
(formerly Selah Airstrip)
Figure 17-5

Surface Geophysics — Two surface resistivity transects (Figure 17-5) will be
completed to characterize the lithology, identify water bearing zones and
potential preferential pathways and guide the placement and installation of
monitoring wells during the RI Phase II Field Event.

Soil — Surface soil samples will be collected from up to 10 locations (Figure 17-
5) to define the lateral extent of the PFAS release areas and determine soil boring
locations to provide vertical delineation during RI Phase II.

Groundwater — The RI Phase I Field Event does not include any groundwater
sampling at Mettie Airstrip and is intended to refine the CSM allowing for
effective placement of monitoring wells during RI Phase II.

Surface water/Sediment — Surface water and sediment samples will be collected
from approximately four locations (three locations were sampled previously and
are included for surface water sampling only; Figure 17-5).

Notes:

AFFF — aqueous film-forming foam

AOI — Area of Interest

bgs — below ground surface

PFAS — per- and polyfluoroalkyl substances
RI — Remedial Investigation
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Phase 11

Based on Phase I analytical results, the CSMs will be updated, and step-out/step-in locations (soil borings,
surface water/sediment samples, and monitoring well locations) will be selected based on the logic provided
in Section 17.3 to complete vertical and lateral delineation in soil, groundwater, surface water, and
sediment. Sampling numbers and locations will be determined based on review of the prescriptive (Phase
I) data and discussed with Regulators and stakeholders as applicable during periodic project updates and
collaboration calls for input regarding adaptive sampling locations.

Surface Water/Sediment Sampling

A second round of sitewide surface water sampling will be completed approximately 6 months from the
Phase I sampling event to account for seasonality. The second sampling event will include any step-out
sampling locations, in addition to locations sampled during Phase 1. No additional sediment sampling is
planned, as sediment samples will be collected during the prescriptive phase, and seasonality is not expected
to affect sediment PFAS concentrations.

Phase 111

Where necessary, additional monitoring well installation and sampling will be completed, based on data
collected during the previous phases of work, to provide sufficient infrastructure to monitor any PFAS
plumes in groundwater, and address remaining data gaps. A synoptic groundwater monitoring event will
be completed and will include groundwater elevation gauging and sampling of all new monitoring wells
and select existing monitoring wells.

17.3 Adaptive Decision Logic

The RI will proceed using an adaptive site characterization approach to systematically define the nature and
extent of PFAS impacts at each AOI. The approach will include the following steps: 1) use existing data to
develop Installation-wide CSMs and AOI-specific CSMs to understand fate and transport and support a
human health risk assessment; 2) develop each phase of investigation work, which may include various
surface geophysical surveys in advance of drilling activities, to refine borehole locations and identify
intervals to target for well construction and/or sampling and document in a Field Change Form; 3) analyze
data from the preceding phase develop additional step-out/step-in locations. Table 17-2 presents the
decision logic for developing the subsequent scopes of work based on findings and interpretations. In
addition to the analytical results-based logic presented in Table 7, interpretation of geophysical survey
results will also be used to optimize sampling locations during subsequent phases.

Table 17-2: Adaptive Sampling Logic

PFAS Characterization and/or Delineation
Status (based on PFAS concentrations and/or Contingency Action(s)
AOI-specific conditions)

Soil Delineation
1. Delineation soil sample results less than 1. Soil delineation is complete in that direction. No additional soil
OSD risk screening level(s) samples are needed.
2. Delineation soil sample results between 1 to | 2. Step out one to two times at the same soil boring spacing at
10 times the OSD risk screening level(s) representative locations.
3. Delineation soil sample results greater than | 3. Step out at each location one and a half to two times at the soil
10 times the OSD risk screening level(s) boring spacing.
Groundwater Delineation
1. Plume delineation groundwater sample 1. Delineation is complete in that direction. No additional groundwater
results-less than the OSD risk screening monitoring wells are needed in that direction. Continue to monitor
level(s) groundwater quality at this or nearby locations to verify results.
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PFAS Characterization and/or Delineation
Status (based on PFAS concentrations and/or Contingency Action(s)
AOQI-specific conditions)

2. Delineation of soil impacts is complete in that direction.
Groundwater impacts will require further delineation with additional
monitoring wells. Step out locations will be selected based on
observed concentration gradients, and the location of known or
suspected transport pathways.

2. Plume delineation groundwater sample
results greater than OSD risk screening
level(s) and associated soil sample results
less than OSD risk screening level(s)

3. Collect step-out soil samples from additional borings. Groundwater
impacts will require further delineation using samples from existing

3. Plume delineation groundwater sample monitoring wells (if available) and/or step out soil borings converted
results and associated soil sample results to monitoring wells. Step out locations will be selected based on
greater than OSD risk screening level(s) observed concentration gradients, and the location of known or

suspected transport pathways. Collect one deeper groundwater
sample from at least one location to provide vertical delineation.

Surface Water Delineation

1. If surface water results are less than OSD risk screening level(s)
for tap water, delineation is complete in that direction. No
additional sample locations are needed.

1. Surface water sample results less than
OSD risk screening level(s)

2. Additional downstream sampling will be completed at locations
1,000 to 2,000 feet downgradient of the exceedance location or at
the next confluence with another stream/drainage channel.
Downgradient sampling will continue until concentrations are
below screening level(s) or potential contributions from off-post
sources are identified and complicate delineation of site-related

2. Surface water sample results greater than
OSD risk screening level(s)

contributions.
Sediment Delineation
1. If sediment results are less than OSD risk screening level(s),
1. Sediment sample results less than OSD delineation is complete in that direction. No additional sample
risk screening level(s) locations are needed. Repeat sampling at this location only if

surface water quality changes throughout the RI.

2. Additional downstream sampling will be completed at locations
1,000 to 2,000 feet downgradient of the exceedance location or at
the next confluence with another stream/drainage channel.
Downgradient sampling will continue until concentrations are
below screening level(s) or potential contributions from off-post
sources are identified and complicate delineation of site-related

2. Sediment sample results greater than OSD
risk screening level(s)

contributions.
Notes:
AOI — Area of interest PFAS — per- and polyfluoroalkyl substances
OSD — Office of the Secretary of Defense RI — Remedial Investigation
17.4 Field Methods

All field activities will be conducted in accordance with the approved Accident Prevention Plan / Site Safety
and Health Plan (Appendix H). All samples will be collected in accordance with the field SOPs and/or
Technical Guidance Instructions (TGIs) listed in Worksheet #21 and provided in Appendix K, which
account for PFAS-specific sampling guidelines. The methods described in the SOPs/TGIs will establish
equipment requirements, procedures for preparing equipment and containers before sampling, sampling
procedures under various conditions, proper procedures for storing and shipping samples, and laboratory
analysis. Sampling techniques implemented for PFAS will be consistent with conventional environmental
sampling techniques, with special considerations for PFAS-containing materials, equipment, and the high
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potential for cross-contamination.

Field Change Forms will be used to document any major changes to analytical and field methodologies. A
template for a Field Change Form is provided in Appendix J. For example, Field Change Forms will be
prepared for the following changes:

e Analytical methods
e Project screening or action levels
e Sample collection methods

e Sample locations shifted more than 50 feet from the originally proposed location.

Surface Geophysics

Two surface geophysical survey methods will be utilized to address the following data gaps identified in
the 2023 CSM Technical Memo (ECC/Arcadis 2023a):

e Mettie Airstrip - Migration pathways at and downgradient of the Mettie Airstrip are unknown due
to a lack of subsurface data and distance from the other AOlIs.

e Main cantonment area and installation boundary - The mechanism for vertical migration of perched
groundwater to the underlying sand-rich units of the Ellensburg Fm is not completely understood.
Some vertical groundwater transport may occur through fractured zones within the Pomona
Member. However, the more massive sections of the Pomona Member likely enhance lateral
migration along the surface of the basalt until it encounters the edge of the Pomona Member and
infiltrates into the more permeable Ellenburg Fm. If lateral groundwater migration occurs along the
surface of the Pomona Member, a refined understanding of the extent of the Pomona Member will
be critical to defining the migration pathway.

Electrical resistivity imaging (ERI) methods, previously implemented as a component of the installation
boundary geophysical survey, will be used at Mettie Airstrip to develop interpreted subsurface profiles,
estimate the depth of the water table, identify different subsurface materials, and identify subsurface
anomalies likely to serve as the more permeable zones. Interpreted ERI transect results will be incorporated
to refine the CSM for Mettie Airstrip and select appropriate locations and depths for monitoring wells
during subsequent mobilizations. ERI will be completed along two transects (shown on Figure 17-5), each
approximately 3,640 linear feet which will be arrayed to achieve subsurface resolution to an approximate
depth of 300 to 400 ft bgs. ERI data collection, and processing will be completed in accordance with the
Geophysical Investigation TGI for Investigation Fractured Bedrock (P-13 in Appendix K).

A technically sound alternative to ERI within the cantonment area and developed off-base locations such
as along public rights of way is electromagnetic induction (EMI). The advantages of EMI are that no ground
contact is required, and data can be collected in areas paved with asphalt or packed aggregate. In addition,
unlike ERI which requires evenly spaced electrodes on a straight transect, EMI can be collected along non-
linear pathways and at irregular spacings allowing working in areas with buildings and other structures.

EMlI-based resistivity mapping will be conducted using a Geonics EM34-3 terrain conductivity meter
(EM34) in accordance with the TGI for Electromagnetic Inductance Surveys (P-20 in Appendix K). The
EM34, which is a two-person instrument, consists of a transmitter coil physically separated from the
receiver coil by a fixed spacing of either 10, 20 or 40 meters. In addition, the coils may be oriented
horizontally or vertically, which allows sampling at two depths for each coil separation. There are six
possible measurement depths ranging between a minimum of 25 ft and a maximum of 200 ft bgs. To meet
the specific objective of delineating the margin of the Pomona Basalt (Figure 17-1), data will be collected
at transmitter-receiver coil separations and orientations determined by preliminary testing near the locations
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of MW-02 and MW-03 which appear to be near, but on opposing sides of the margin of the Pomona Basalt.
Each of the six-coil separation/orientation settings will be collected and measurements will be compared
with the 2022 ERI results from Transects B and C (ECC/Arcadis 2023a) and the borehole geophysical logs
from MW-03 and MW-02. The optimal combination of EM34 coil separations/orientations will be
determined and then data collection will proceed. This optimized combination is intended to provide the
greatest amount of contrast between the shallow, resistive Pomona Basalt to the north and the more
conductive, groundwater saturated sedimentary materials of the Ellensburg Fm to the south.

A series of transects, generally oriented south to north and straddling the currently mapped margin of the
Pomona Basalt will be traversed with the EM34. Data will be collected at discrete stations spaced between
100 and 200 ft apart or as site conditions allow. A data-logging unit attached to the receiver coil will record
the EM34 readings. The transmitter and receiver operators will each have a digital global positioning system
receiver and will record their positions at each station. At each station the operator at the receiver coil will
take a reading with the coils held vertically, then horizontally at each of the selected coil separations. The
positional and resistivity data will be recorded in the data logger which, at a minimum at the end of each
survey day or more frequently as needed, will be transferred to a laptop computer. The downloaded, pre-
processed data will be analyzed in profile and map view to identify and interpret the location(s) of the
margin of the Pomona Basalt. As needed, in-fill data points and/or additional transects will be visited with
the EM34 as needed to confidently define the margin. When the field activities are complete, a contour map
of apparent resistivity will be generated for each coil separation/orientation combination. Accurate mapping
of the Pomona Basalt margin will inform the CSM and identify appropriate monitoring well locations for
subsequent mobilizations.

Borehole Geophysics

Borehole geophysics will be conducted in select bedrock boreholes, prior to monitoring well installation,
in order to supplement physical logging of rock chips. Borehole geophysics can provide a detailed measure
of the lithology, identify the presence of fractures, faults, geologic contacts, and other preferential flow
pathways, and correlate/compare interpretations from the surface geophysical analyses. Boreholes will be
digitally surveyed using tools to measure one or more of the following parameters:

e natural gamma radiation (an indication of mineralogy)

e spontaneous potential and single point resistance (an indication of lithology and fracturing)

e 3-arm caliper (an indication of e.g., fracturing, lithologic contacts, bedding planes, weathering)
e Acoustic televiewer which provides a detailed three-dimensional visualization of the borehole

e Heat-pulse flow meter (HPFM) to identify and characterize transmissive zones.

Field work will be conducted in adherence to borehole logging standards found in ASTM D5753-18 (ASTM
2018).

Soil Sampling

Soil samples will be collected via hand auger, direct push technology (DPT) drilling, or sonic drilling
methods in accordance with the TGI for PFAS-Specific Drilling and Monitoring Well Installation (P-07 in
Appendix K).

Locations designated for surface soil sampling only will be advanced by hand auger to the prescribed
sample depth, and lithology will be logged based on the hand auger cuttings. Once the approximate lateral
extent of PFAS in soil has been approximated via surface sampling, soil borings will be advanced to bedrock
using direct push technology or sonic methods to define the vertical distribution of PFAS in soils. Soil cores
will be continuously logged, and discrete soil samples will be collected from the following intervals:
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e Surface soil: a 6-inch interval beneath the active surface soil horizon/root zone bgs or beneath
concrete, asphalt, or disturbed soil, if present (approximately 0.5 to 1 feet bgs)

e Above the bedrock surface

e At nominal 5-ft intervals from ground surface to 20 ft bgs or bedrock. If the bedrock surface is
below 20 ft bgs, additional soil samples will be collected at nominal 10-ft intervals until bedrock is
encountered, or refusal. Soil sampling intervals will be biased to changes in lithology.

Soil samples will be collected for analysis of PFAS following the soil sampling protocols (P-10 — TGI —
PFAS Field Sampling [all media]) detailed in Appendix K. The sampling method details equipment
requirements, procedures for equipment and container handling before sampling, sampling procedures
under various conditions, collecting equipment blank samples (P-12 — TGI — Equipment and Reagent Blank
Sample Collection for PFAS Analysis, Appendix K), QA/QC sampling requirements, and storing and
shipping of samples. In addition to PFAS, up to three samples per characterization area will be analyzed
for TOC and grain size to inform the interpretation of PFAS distribution in the subsurface and to update the
CSM (Worksheet #10). Soil sampling locations may be adjusted in the field to avoid auguring through
concrete, asphalt, or other obstructions.

Monitoring Well Installation and Development

Permanent monitoring wells will be installed at select locations to provide sufficient monitoring points to
define plume extent, evaluate concentration trends over time, provide data to support FS remedial
alternative evaluation and risk assessment evaluations, and monitor plume stability. Additional monitoring
wells may be installed after completion of the prescriptive and adaptive phases to ensure optimal placement
to meet DQOs. In general, monitoring wells will be biased to the zone of highest flux and located spatially
to include the likely source area, the axis and perimeter of the identified groundwater plume, and the base
of the plume at depth. Proposed monitoring well locations and screened intervals will be presented in Field
Change Form to Regulators and stakeholders for review prior to installation. Final locations will be
documented in the meeting minutes and included in the RI report. If existing Installation monitoring wells
satisfy data needs, these wells may be included in the RI monitoring network.

Monitoring wells will be drilled using sonic and/or air-rotary drilling methods. and will typically be
installed as 2 inch-diameter screened wells (nominal 6-inch borehole). All equipment and materials used in
well construction will be PFAS-free, including water that is introduced as part of the drilling process.
Monitoring wells will be constructed with 2-inch polyvinyl chloride (PVC) or stainless-steel screens with
polyvinyl chloride risers. Screen slot size and filter pack sand size will be determined based on observed
grain size distribution. Screen length will be nominally 5, 10, or 20 ft, to be finalized based on observed
lithology and PFAS distribution. Filter packs will consist of washed quartz sand, and generally extend from
1 ft below to 2 ft above the well screen unless conditions dictate otherwise. Grain size data collected during
the prescriptive phase will be used to correctly size the filter pack material with native lithology. Downhole
annular space material will be installed using a tremie pipe. Potential for bridging in the filter pack will be
mitigated by performing pre-development before installing bentonite and grout. Pre-development will be
performed by gently surging the well to settle the filter pack. Additional filter pack material may be needed
if settlement occurs during pre-development. Following pre-development, 2 feet of bentonite will be placed
above the filter pack and hydrated using PFAS-free water. The well will then be pressure-grouted via a
tremie pipe with bentonite cement grout beginning no more than 4 feet above the top of the aquifer or 4
feet above the top of the screen for wells with the top of screen positioned above the aquifer. Water used to
make bentonite cement grout will be clean (i.e., sourced from the same water source as water used for
decontamination), and the amount of bentonite will not exceed 2 pounds of bentonite per 94-pound sack of
cement. No more than 7 gallons of water will be used for each 94-pound sack of cement. Each well will be
completed with a minimum 2-foot by 2-foot and 4-inch-thick concrete pad. Well casings will be equipped
with locks and either traffic-rated flush-mount or steel stickup with three protective bollards. The
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monitoring wells will be constructed in accordance with Resource Protection Well Construction Standards
for Washington State and the PFAS-Specific Drilling and Monitoring Well Installation TGI (P-07,
Appendix K).

It is anticipated that vertical delineation may require the installation of monitoring wells which may
penetrate shallow aquifers and potential underlying confining units in order to sample deeper water bearing
zones. Any monitoring wells which may penetrate multiple aquifers will require specific construction
techniques (double cased construction) to avoid potential creation of vertical migration pathways. Double
cased wells will be installed in two stages:

e The borehole will be advanced to penetrate approximately 2 to 3 feet into the potential confining
unit to facilitate installation of a permanent steel casing. The permanent steel casing will be
cemented in place using cement grout and tremie pipe effectively isolating the shallower water
bearing zone.

e After allowing the cement to cure for a minimum of 24 hours, the borehole will be advanced
through the permanent casing to the target depth and a 2 inch-diameter monitoring well will be
installed within the borehole using the same materials and method specified for single cased wells.

Following construction, monitoring wells will be developed in accordance with the TGI for Monitoring
Well Development (P-06, Appendix K) using a combination of surging and pumping techniques. In
general, well screens will undergo two 15 to 30-minute cycles of surging, followed by pumping or bailing
to remove accumulated sediments. After the wells have been surged twice, the wells will be pumped at a
relatively constant rate until indicator parameters (e.g., pH, specific conductance, and temperature) are
stable for three consecutive readings, and the extracted water is clear and free of sediment (i.e., with
turbidity less than 50 nephelometric turbidity units [NTUs]). Depth to water and total depth measurements
will be collected before, during, and after well development. Development water will be containerized for
characterization and disposal.

At the completion of each well installation event, groundwater sampling will be performed at each well
using low-flow sampling techniques described in the following section. Samples will be collected at least
48 hours after completion of well development. During sampling, the ECC/Arcadis Team will complete
gauging of monitoring wells from the top of casing using an electronic water level meter to within 0.01
foot. Groundwater elevations will be summarized in a groundwater elevation summary table.

Hpydraulic Testing

Slug tests will be performed on select monitoring wells located in source areas and along plume axis to
provide estimates of hydraulic conductivity and support evaluation of contaminant fate and transport. Slug
tests will be completed at each of the selected wells in accordance with the TGI for Slug Testing (P-23,
Appendix K) using either pneumatic methods or a solid slug. Continuous water level measurements will
be recorded during each test using electronic data-recording pressure transducers.

Groundwater Sampling

Groundwater sampling is an integral component for PFAS characterization and refinement of the CSM.
Groundwater samples may include grab samples associated with either soil borings and/or the drilling of
monitoring wells, in addition to synoptic low-flow sampling events to evaluate water quality throughout
the installation and track seasonal variability. Grab samples are a useful tool in evaluating where to expand
the existing monitoring network. Techniques that will be implemented for both types of samples are
described below:

e  Grab groundwater samples: During the advancement of soil borings and monitoring well boreholes,
grab groundwater samples may be collected at locations where the perched water is encountered or
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where different zones of varying permeability are encountered within the same aquifer. Grab
groundwater samples will be collected in accordance with the TGI for PFAS Sampling Procedures
(P-11, Appendix K) and submitted for laboratory analysis of PFAS.

¢ Low-flow monitoring well sampling: Monitoring wells will be sampled using low-flow sampling
techniques. The intake of the submersible pump will be placed in the approximate center of the
saturated screen during purging and sampling. Water quality field parameters (temperature, pH,
conductivity, DO, turbidity, and ORP) will be recorded during purging and parameters will be
allowed to stabilize prior to sample collection, in accordance with the TGI for PFAS Sampling
Procedures and Low-Flow Groundwater Purging for Monitoring Wells (P-11, Appendix K).
Groundwater samples will be analyzed for PFAS as defined in Worksheet #15 of this UFP-QAPP.

The sampling methods detailed in Appendix K establish equipment requirements, procedures for handling
equipment and containers before sampling, sampling procedures under various conditions, collecting
equipment blank samples (P-13 — TGI — Equipment and Reagent Blank Sample Collection for PFAS
Analysis, Appendix K), QA/QC sample requirements, and storing and shipping of samples to ensure that
sample contamination does not occur during collection, transport, and analysis.

Surface Water and Sediment Sampling

Surface water samples will be collected using direct fill methods in accordance with the surface water
sampling protocol (P-10 — TGI — PFAS Field Sampling [all media]; P-15 — TGI — Sediment, Surface Water,
and Stormwater Sample Collection for PFAS Analysis) detailed in Appendix K. Grab surface water
samples will be collected from midstream and before the collection of collocated sediment samples, to
minimize turbidity. The sampling method establishes equipment requirements, procedures for handling
equipment and containers before sampling, sampling procedures under various conditions, collection of
QA/QC samples (P-13 — TGI — Equipment and Reagent Blank Sample Collection for PFAS Analysis,
Appendix K), and storing and shipping samples to ensure that sample contamination does not occur during
collection, transport, and analysis. All surface water samples will be analyzed for PFAS by Method 1633
(Worksheet #15).

Sediment samples will be collected following the sediment sampling protocol (P-10 — TGI — PFAS
Substances Field Sampling [all media]; P-15 — TGI — Sediment, Surface Water, and Stormwater Sample
Collection for PFAS Analysis) detailed in Appendix K. Samples will be collected from the upper 6 inches
of the stream or channel bed, using a dedicated, disposable trowel/shovel. The sample will be decanted (if
needed) before bottling for laboratory analysis. The sampling method establishes equipment requirements,
procedures for equipment and containers before sampling, sampling procedures under various conditions,
collection of QA/QC samples (P-13 — TGI — Equipment and Reagent Blank Sample Collection for PFAS
Analysis, Appendix K), and storing and shipping samples to ensure that sample contamination does not
occur during collection, transport, and analysis. All sediment samples will be analyzed for PFAS by Method
1633 (Worksheet 15).

Surveying

Monitoring wells will be professionally surveyed to include northing, easting, ground surface elevation,
and top of casing elevation using World Geodetic System (WGS) 1984, Universal Transverse Mercator
(UTM) Zone 10 North in meters. The horizontal location of each monitoring well will be surveyed to an
accuracy of 0.01 foot using a Washington licensed surveyor and will include top of casing and ground
surface elevation measurements. Mapping- or survey-grade global positioning systems (GPS) or
comparable traditional survey methods will be used to collect geospatial data. Other sampling locations
(i.e., soil boring locations) will be recorded with a handheld GPS capable of achieving 0.1 foot of horizontal
accuracy.
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IDW Management

IDW generated during the RI may include soil and rock cuttings, groundwater sampling purge water,
decontamination fluids, hydraulic testing water, and well abandonment materials. IDW will be properly
containerized and staged at an approved location at YTC for later waste characterization sampling and off-
post disposal at an approved, permitted facility (P-16 — TGI — Investigation-Derived Waste Handling and
Storage, Appendix K). IDW storage containers may consist of a combination of steel or poly 55-gallon
drums, 275 or 330-gallon high-density polyethylene totes, bulk water tanks, and lined roll-off dumpsters,
as needed. All waste will be labelled with the description of medium, origin of medium, date the material
was placed into the container, contact information, and a statement indicating that the contents are on hold
pending analysis. ECC will coordinate with the YTC POC:s to arrange for signatures of waste manifests and
for compliance with facility generator requirements.
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WORKSHEET #18: SAMPLING LOCATIONS AND METHODS

(UFP-QAPP Manual Section 3.1.1 and 3.1.2)
(USEPA 2106-G-05 Section 2.3.1 and 2.3.2)

The proposed sampling analytes and parameters for each medium are summarized in Table 18-1. Sampling
locations for the RI Phase I sampling event are depicted on Figures 17-2 through 17-5, though exact
locations and samples are subject to change based on field conditions and observations. Sample
nomenclature for subsequent phases of the RI will resume following the Phase I event; however, the number
of samples may be adjusted based on the prescriptive phase analytical results. Therefore, the samples are
not shown on figures at this time but will be presented in each of the Field Change Form. Parent sample
nomenclature will follow the format presented below:

e Soil samples: YTC-SO- [Boring No.]-[Upper Depth]-[Lower Depth]
e Grab groundwater samples associated with soil borings: YTC-GW-[Boring No.]-[MMDDYY]
o Low-flow groundwater monitoring well samples: YTC-[Well ID]-[MMDDYY]
e  Grab groundwater samples: YTC-GGW-[Well ID]-[MMDDYY ]
e Surface water samples: YTC-SW [Sample No.]-[MMDDYY]
o Sediment samples: YTC-SD [Sample No.]-[ Upper Depth]-[Lower Depth]
QC Samples:
e Field Duplicate samples (FD): YTC- [Sample Media Abbreviation]-FD-[Duplicate No.]-
[MMDDYY]
e Blank samples: YTC-[FB]-[QC sample type number]-[MMDDYY]

The group of PFAS (including PFOS, PFOA, and PFBS) identified for analysis for groundwater, surface
water, soil, and sediment samples in the table below is summarized for all media in Worksheet #15.
Worksheet #17 describes the rationale for the various sampling locations and media. Field activities and
sampling procedures will be conducted in accordance with the TGI and SOP documents in Appendix K.
The frequency requirements for QA/QC samples for each medium is noted in Worksheet #20; however,
the final number and identifications of QA/QC samples listed in the table below are TBD based on
progression of daily field activities.

Table 18-1: Sample Summary

Sample . Depth Sample | Sample # C Total
Locatli)onl Matrix Intelr)'val IDp Ty;)e Samples AuEljf Saglples Samples
Sediment PFAS, TOC
PFAS, TOC, grain
Soil size (and total
TBD TBD TBD | Grab TBD solids) TBD TBD
Surface Water
Groundwater PFAS, field
Drinking parameters
Water
Notes:

1 — Sampling locations subject to change based on conditions encountered in the field and consultations with Regulators and stakeholders.
2 — See Worksheet #15 for individual compounds within the PFAS Method 1633 group. Field parameters include temperature, pH,
conductivity, dissolved oxygen (DO), turbidity, and oxidation-reduction potential (ORP).

QC — Quality Control
ID — identification

PFAS — per- and polyfluoroalkyl substances
TBD — To be determined

TOC - total organic carbon
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WORKSHEET #19 & 30: SAMPLE CONTAINERS, PRESERVATION, AND HOLD TIMES

This worksheet serves as a reference for field personnel. It is also an aid to completing the chain-of-custody (CoC) form and shipping documents.

Primary Laboratory:
Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway
Jacksonville, FL 32216
Sample Receipt: Craig Myers, cmyers@aellab.com, (904) 363-9350

List any required accreditations/certifications:
DoD ELAP PJLA 104509 L19-470-R2
Washington State Environmental Laboratory Accreditation (Laboratory ID C1083)

Sample Delivery Method: Federal Express Overnight
Data Package Turnaround: 15 business days
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q . Accreditation Containers Preparation Analysis
gfzte Matrix Pr;r;tl'::)t:lon A;l{i:}t)'l:;fial Expiration (Number, Size Preservation Holding Holding
P Date and Type) Time Time
Groundwater, TOC: 3 x pre-preserved T<O6Co: CC O(Llotso Eo(iitco 28 days
TOC Surface SM5310C phosphoric acid amber 40 O > Phosp N/A from
. acid preservation to .
Water mL VOA vials collection
pH<2
28 days
TOC Soil USEPA 9060A Filled 4-0z glass jar N/A from
collection
Within 24
Groundwater DoD . . cooledto>0to<6
pH & Water N/A USEPA 9040 August 4, 2023 Filled 8oz glass or plastic jar °C N/A hours of
receipt
Within 24
pH Soil USEPA 9045D Filled 8oz glass jar N/A hours from
receipt
2 - 500mL wide mouth
PFAS Groundwater USEPA 1633 HDPE (3x for designated 28 days 28 days
& Water Draft and QSM o
5.4 Table B-24 MS/MSD sample) None, Cool to < 6°C
PFAS Soil ) 1-40z HDPE 90 days 28 days
Grain Size ASTM D422 N/A 16 oz glass jar N/A N/A
Notes:

°C — degrees Celcius

> — greater than

< —less than

< —less than or equal to
ASTM — American Society for Testing and Materials
DoD — Department of Defense
HDPE — high-density polyethylene
mL - milliliters
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MS — matrix spike

MSD — matrix spike duplicate

N/A —not applicable
0z - ounce

PFAS — per- and polyfluoroalkyl substances
QSM — Quality Systems Manual

TOC — total organic carbon

USEPA — United States Environmental Protection Agency
VOA - volatile organic analysis
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WORKSHEET #20: FIELD QC SUMMARY

(UFP-QAPP Section 3.1.1 and 3.1.2)
(USEPA 2106-G-05 Section 2.3.5)

The Field QC samples are listed below as frequency per number of field samples.

Analyte/ LA
Matrix Analytical Field Flf!ld MS MSD Field Equipment analys?s 1"01'
Groun Samples Duplicates Blanks Blanks prescriptive
sampling
PFAS TBD 1 per 20 1 per 20 1 per 20 I'per 20 | 1 per piece of non-dedicated TBD
(aqueous) | equipment per sampling event
Soil/Sediment TOC TBD 1 per 20 1 per 20 1 per 20 N/A N/A TBD
pH TBD N/A N/A N/A N/A N/A TBD
Grain Size TBD N/A N/A N/A N/A N/A TBD
Groundwater / PFAS TBD 1 per 20 1 per 20 1 per 20 1 per 20 1 per piece of non-dgdlcated TBD
Surface Water (aqueous) | equipment per sampling event
IDW TBD TBD N/A N/A N/A N/A TBD TBD

Notes:

IDW — investigation derived waste

MS — matrix spike

MSD — matrix spike duplicate

N/A —not applicable

PFAS — per- and polyfluoroalkyl substances
TBD — to be determined

TOC — total organic carbon
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WORKSHEET #21: FIELD SOPS
(UFP-QAPP Manual Section 3.1.2)
(USEPA 2106-G-05 Section 2.3.2)
The Field SOPs/TGIs listed below may not apply to all AOPIs. SOPs/TGIs are included in Appendix K.
Procedure # NP, q q q . Modified for
or Title, Revision, Date, and URL (if available) Orlgll.latl!lg Procedure Option or E.qulpment 'ljype glf procedure provides Project?
1 Organization different options)
Reference Y/N
ENV-610 | ENV-610 — Field QC Samples; 25 June 2008. ECC Sample collection N
P-01 (2)(;31 g Field Activities Documentation, Rev. C, November Arcadis Applies to field personnel. N
B . . Applies to field personnel with 40-hour HAZWOPER and

P-02 TGl - Sample Chain of Custody, Rev. 3, March 2022 Arcadis Department of Transportation Hazardous Materials #1 training. N
QP — Calibration and Control of measuring and test . Applies to field personnel using equipment that is capable of

P-03 . Arcadis o N
equipment, Rev. C, November 2016 calibration.
QP - Field Sampling, Measurement, and Observation, . Applies to field personnel completing field sampling, measurement,

P-04 Arcadis . N
Rev. D, October 2017 and observations.

P-05 TGI - Soil Description, Rev. 2, 16 Feb 2018 Arcadis Applies to field personnel conducting soil logging. N

P-06 TGI- Monitoring Well Development, Rev. 0, April 2017 Arcadis Applies .to ﬁeld.personnel developing monitoring wells. See TGI N

for specific equipment needs.

P07 TGI — PFAS-Specific Drilling and Monitoring Well Arcadis Applies to field personnel conducting oversight of monitoring well N
Installation, Rev. 0, October 2018 installation. See TGI for specific equipment needs.

P-08 TGI- Monitoring Well Inspection Assessment, Rev. 1, Arcadis See TGI for specific equipment needs. N
June 2022
TGI - Groundwater and Soil Sampling Equipment ' Applies to S(.)ll samphng tools; groyndyvater, sediment, and surface

P-09 . Arcadis water sampling devices; water testing instruments; downhole N
Decontamination, Rev. 01, 8 May 2020 . .. . . .

instruments; and other activity-specific sampling equipment.

P-10 TGI - PFAS Field Sampling (all media) Guidance, Rev. 9, Arcadis Applies to field personnel collecting environmental samples for N
22 October 2021 PFAS analysis. See TGI for specific equipment needs.
TGI — PFAS Sampling Procedures and Low-Flow

P-11 Groundwater Purging for Monitoring Wells, Rev. 0, 19 Arcadis Applies to low-flow sampling for PFAS. N
June 2018

P12 TGI — Equipment and Reagent Blank Sample Collection Arcadis Applies to field personnel completing field sampling. See TGI for N
for PFAS Analysis, Rev. 0, October 2018 specific equipment needs.

P13 TGI — Geophysical Investigation TGI for Investigation Arcadis Applies to field personnel completing geophysical data collection. N
Fractured Bedrock, Rev. 0, 25 October 2022 See TGI for specific equipment needs.
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Procedure # s 5 q . . Modified for
or Title, Revision, Date, and URL (if available) Orlgu.latn.lg Procedure Option or E.qulpment ’ljype glf procedure provides Project?
i Organization different options)
Reference Y/N

P-14 TGI — Sediment, Surface Water, and Stormwater Sample Arcadis Applies to field personnel collecting sediment, surface water, and N
Collection for PFAS Analysis, Rev. 2, 27 March 2020 stormwater samples. See TGI for specific equipment needs.

P-15 TGI — IDW Handling and Storage, Rev. 01, 15 May 2020 Arcadis See TGI for specific equipment needs. N
TGI - In-Situ and Ex-Situ Water Quality Parameters — . Applies to field personnel using equipment to collected field

P-16 Arcadis parameters for surface water and groundwater samples. See TGI for N
Surface Water and Groundwater . .

specific equipment needs.

TGI — Soil Drilling and Sampling Collection, Rev. 02, 08 . Applies to field personnel using equipment to collect surface and

P-17 . Arcadis . N
April 2022 subsurface soil samples.
TGI — Residential Drinking Water Well Sampling . . . L

P-18 Collection, Rev. 01, 08 April 2022 Arcadis Applies to field personnel sampling drinking water wells. N

P-19 TGI — PFAS Potable Water Sampling Guidance Arcadis Applies to field personnel sampling potable wells for PFAS. N

P20 TGI — Electromagnetic Induction Surveys with Geonics Arcadis Applies to field personnel collecting geophysical data using N
Terrain Conductivity Meters, Rev. 6, 8 February 2023 electromagnetic induction.
EQASOP — Low Stress (low flow) Purging and Sampling

P-21 Procedure for the Collection of Groundwater Samples USEPA Applies to low-flow sampling for PFAS. N
from Monitoring Wells, Rev. 04, 19 September 2017
TGI — Manual Water-Level and NAPL Monitoring, Rev. . . . .

P-22 04, 01 March 2023 Arcadis Applies to existing monitoring wells and the presence of NAPL. N

P-23 TGI — General Slug Testing, Rev. 7, 1 March 2023 Arcadis Applies to field personnel conducting slug tests. N
TGI — Collection and Logging of Bedrock Chips, Rev. 0, . Applies to field personnel logging drill cuttings produced using

P-24 Arcadis o N
4 November 2022 rotary drilling methods.

Notes:

1. Copies of the field SOPs/TGIs are included in Appendix K.
2. For all TGIs pertaining to the collection of samples for PFAS analysis, there is concern that sampling for PFAS using sampling equipment manufactured from
fluoropolymers could result in sample contamination. The materials of construction of all downhole and surface sampling and monitoring equipment — including pumps,
packers, transducers, tubing, liners, valves, and wiring - should be free from polytetrafluorethylene or ethylene tetrafluoroethylene to the maximum extent practicable. In
addition, well drilling procedures and completion materials should avoid the use of fluorocarbon-based Iubricants; O-rings; and pipe thread pastes, tapes, and sealants. If
possible, a confirmation letter with analytical testing results should be obtained from a manufacturer or service provider certifying that the equipment and supplies are
PFAS-free.
Arcadis — Arcadis U.S., Inc.
ECC — Environmental Chemical Corporation

EQASOP - USEPA Quality Assurance Standard Operating Procedure

HAZWOPER — Hazardous Waste Operations and Emergency Response
IDW — investigation-derived waste
NAPL — non-aqueous phase liquid
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PFAS — per- and poly fluoroalkyl substances

QP — Quality Procedure

Rev. — Revision

SOP — Standard Operating Procedure

TGI — Technical Guidance Instructions

USEPA — United States Environmental Protection Agency
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WORKSHEET #22: FIELD EQUIPMENT CALIBRATION, MAINTENANCE, TESTING, AND INSPECTION
(UFP-QAPP Manual Section 3.1.2.4)
(USEPA 2106-G-05 Section 2.3.6)
The equipment listed below may not apply to all AOIs.
Instn!ment or Description Field Calibration Procedure Perfoor mance Responsible
Equipment Criteria Personnel
Multi-parameter tool designed for field use with The umit s factory calibrated. Unit
. . responsiveness will be checked
Water Quality Meter - battery operation. before use each day with appropriate |+ 10% of included Sample
YSI® 6-Series Multi-  |Ranges: 0 to 14 pH; -999 to +999 millivolt ORP; -5 1 day PProb o uded ple
. ) . . standards provided by the supplier. |standard solutions with |Collection
Parameter Instrument or |to 50 °C Temperature; 0 to 50 micrograms per Liter i i - meter Personnel
Equivalent DO; 0 to 100 mS/cm Conductivity Unit responsiveness is checked ete ersonne
0 to 1,000 NTU Turbidity against the solution standards
provided by each manufacturer.
Each day before use, the o .
Turbidimeter — Hach® Designed for field use with battery operation. turbidimeter is calibrated against the £10% of 1nclqd ed . Sample'
. . . standard solutions with |Collection
2100P or Equivalent Range: 0 to 1,000 NTU. standard solutions provided by each s
turbidimeter Personnel
manufacturer.
Designed for field use with battery operation. Each day before use, the four-Gas
4-Gas Meter — ) i . . . . Sample
. ® Ranges: 0 to 100% LEL; 0 to 100 ppm H,S; 0 to Meter is calibrated against clean + 10% of included .
Multi-RAE® or . . . . Collection
. 30% (by vol.) Oz; 0 to 2,000 ppm CO; 0.1 to 5,000 |(ambient) air and supplier-provided |standard gas value
Equivalent . . Personnel
ppm VOC standard (mixed gas cannister).
Notes:

+ — plus or minus

% — percent

CO — carbon monoxide

DO — dissolved oxygen

HaS — hydrogen sulfide
LEL — lower explosive limit

mS/cm — milliSiemens per centimeter
NTU - nephelometric turbidity units

02 — oxygen

ORP — oxidation reduction potential

ppm — parts per million

VOC - volatile organic compound
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WORKSHEET #23: ANALYTICAL SOP REFERENCES
(UFP-QAPP Manual Section 3.2.1)
(USEPA 2106-G-05 Section 2.3.4)
Definitive Matrix O Modified
Analyte Method AL S Title, Revision Date, and/or Number or and. Instrument | Performing L) [
Group # Screening | Analytical Analvsis Work
Data Group y (Y/N)
Sample
Receipt . . . .
A Admin- Sample Receipt, handling, storage, and Log-in .
Samples handling, 005 Rev.09, Eff. 2022-07-27 Definitive Samples NA AEL N
storage, and
Log In
. Sample Admin- Waste Disposal and Pollution Prevention Admin-
Pisposal | pisposal 018 018 Rev.10 Eff 2020-10-09 NA | Samples NA AEL N
Quality Quality AEL . e . Quality
Systems Systems QSM 10.4 Quality Manual, Rev. 10.4, Eff 2022-03-31 Definitive Systems NA AEL N
USEPA Methods 150.1, 9040c, & SM 4500H+B Aqueous/
SM9040C WC-002 Determination of pH (and Corrosivity) Definitive d H pH Meter AEL N
Electrometrically, Rev. 16, Eff: 2022-03-11 P
Method 9060A: Determination of TOC in Solid .
Wet USEPA 1 \c.021 | and Chemical Materials. Rev. 07, Eff. 2022-09- | Definitive | oold/ Toc AEL N
. 9060A TOC Analyzer
Chemistry 14
Method USEPA 415.1 (1974)/SM5310B/C:
N . Aqueous/ TOC
SM5310C WC-022 Determination of TOC, DOC, and TIC. Rev. 11, | Definitive TOC Analvzer AEL N
Eff. 2022-06-22 vz
USEPA Method 9045D Determination of pH
WC-057 | Electrometrically in Soil and Waste, Rev 05, Eff: | Definitive | Solid/ pH pH Meter AEL N
9045D
2022-03-10
USEPA 1033 | e | Method USEPA Draft Method 1633 and PFAS Solid/
SVOCs QSM 5.4 043 Compliant with Table B-24, DoD, QSM, Version | Definitive | Aqueous/ | LC-MS/MS AEL N
’ 5.4 Requirements, Rev 01, Eff: 2022-08-26 PFAS
Tables B-24
Notes:

AEL — Advanced Environmental Laboratories, Inc.

DOC - dissolved organic carbon

DoD - Department of Defense

Eff. — Effective

LC-MS/MS - Liquid chromatography with tandem

mass spectrometry

NA — not applicable

PFAS — per- and polyfluoroalkyl substances

QSM - Quality Systems Manual
Rev — Revision
SOP — Standard Operating Procedure

SVOC - semivolatile organic compound
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TIC — total inorganic carbon
TOC - total organic carbon
USEPA — United States Environmental Protection

Agency

WC — wet chemistry
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WORKSHEET #24: ANALYTICAL INSTRUMENT CALIBRATION
(UFP-QAPP Manual Section 3.2.2)
(USEPA 2106-G-05 Section 2.3.6)
. . . . Person
Instrument e Sl Frequency of Calibration Acceptance Criteria CA Responsible 2l
Procedure Range for CA Reference
For SM5310C: At instrument set- SVOC-
Carryover up a blank is analyzed after the . Correct problem then 022
Check N/A UQL (25.0mg/L), prior to the TOC concentration <1/2 LOQ repeat Carry Over Check Sections
ICAL and before sample analysis 14,16
For SM 5310C:
Prepare calibration
standards at a
maximum of 8
levels: 0 -25 .
mg/L. For USEPA At instrument sqt—up ansi after . . For SM
ICV or CCV failure, prior to Linear least squares regression Correct problem then
ICAL 9060A: Prepare . - 5310C
S sample analysis, every six months for each analyte R > 0.995 repeat ICAL
calibration Analyst WC-022
TOC or as needed .
Anal standards at a Sections
nalyzer maximum of 6 13, 16.
levels: 0.5 to 20 For
mg. External USEPA
calibration is used. 9060A
At concentration e o Correct problem. Rerun WC-023
ICV level £ 25-50% of Once after ICAL TOC within £ 10% of true ICV. If fails, repeat Sections
value
curve range ICAL 13,16
Correct problem then
repeat ICB. If fails,
ICB N/A Once after ICV TOC concentration < 1/2 LOQ perform instrument
maintenance and repeat
ICAL.
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. . . . Person
Instrument e Sl Frequency of Calibration Acceptance Criteria CA Responsible 2l
Procedure Range for CA Reference
For SM 5310C:
Initial CCV is low .
concentration (0.1 Imrpe;dwtely analyze two
mg/L), then the For SM §3lOC: All target additional CCVs. If both
CCVs z,ire varied analytes within = 50% of true pass, samplgs can b.e
between medium . . value for the low concentration report.ed. If either fails,
(10 mg/L) and Daily before sample analysis, CCV, and + 15.% of trge value repair pr0b1§m, rerun For SM
CCV high concentration every 10 field sampl.es, and close for the mld. and high samples with new 5310C
(25 mg/L) of analysis concentration CCV. passing CCV. May WC-022
For USEPA For EPA 90§0A: All target require new ICAL. If Sections
TOC 9060A: At analytes within + 10% of true reanalysis not posglble, 12, 13, 16.
Analyzer concen tr.ation value. datg must be qual‘lﬁed Analyst For
level + 25-50% of with case narration. USEPA
curve range. v?/%6?)§3
If fails, repair problem, Secti
. ections
rerun samples with new 12,13, 16
Analyzed after the CCV every 10 passing CCV apd CCB
CCB N/A field samples, and close of TOC concentration <1/2 LOQ set. May require Jlew
analysis ICAL. If reanalysis not
possible, data must be
qualified with case
narration.
At instrument set-up and after All levels re-analyzed after
ICAL 4.00, 78(3,?5’ 10.00 ICV or CCV failure, prior to calibration, and must be within Corrre:;tepartof) (I:erithen
sample analysis + 0.05 SU of true value P
H meter Correct problem. Rerun Analvst WC-002,
p Icv 7.0 pH SUs Once after ICAL Within £ 0.05 SU of true value ICV. If fails, repeat Y WC-057
ICAL
. . Correct problem. Rerun
CCV 7.0 pH SUs Daily beflc:re SZmI}le a1}a1y51s, and Within £ 0.05 SU of true value CCV. Iffails, repeat
at the end of analysis. ICAL
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Acceptance Criteria

CA

Calibrate the mass scale of the
MS with calibration
compounds and procedures
described by the manufacturer.
Mass calibration range must
bracket the ion masses of
interest. The most recent mass
calibration must be used for
every acquisition in an
analytical run. Mass calibration
must be verified to be £0.5 amu
of the true value, by acquiring a
full scan continuum mass
spectrum of a PFAS stock
standard.

If the mass calibration
fails, then recalibrate. If
it fails again, consult
manufacturer instructions
on corrective
maintenance.

Instrument e Sl Frequency of Calibration
Procedure Range
Instrument must have a valid
Mass mass calibration prior to any
oo N/A sample analysis. Mass calibration
Calibration h .
is verified after each mass
calibration, prior to ICAL.
LC-MS/MS
Bile Salt TDCA, TCDCA After the initial calibration asa
check on the chromatographic
Interference and TUDCA at . o
conditions, and at the beginning
Check 1.0 pg/mL
of every DoD sequence.

Each bile salt must not elute
within 1 minute of all PFOS
isomers.

If an interference is
present, the
chromatographic
conditions must be
modified to eliminate the
interference from the bile
salts (e.g., changing the
retention time of the bile
salts such that they fall
outside the retention time
window for any of the
linear or branched PFOS
isomers in the standard
by at least one minute),
and the ICAL repeated.

July 2023
Persor.l SOP
Responsible Reference
for CA
Analyst
SVOC-
043
Sections
12,13,
and 18
Analyst
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. . . . Person
Instrument (MO (NI Frequency of Calibration Acceptance Criteria CA Responsible U
Procedure Range Reference
for CA
Standards containing both
branched and linear isomers
must be used when
All analvies. Note: Standards commercially available. PFAS
containil}llg b.oth br:omched and method analytes may consist of
linear isomers are to be used ?S(Z)t;:rr:n&};te dua;(ii}[:':f\?er
during method validation and > DUt qual .
when re-establishing retention standards that contain the linear
times, to ensure the total response :22?;3?21116113}?%6;2? ?e(;t
is quantitated for that analyte. For PFAS that do not ha}\lfe a.
oo Technical grade standards cannot .
Calibration, o . quantitative branched and SVOC-
o be used for quantitative analysis. . . .
Calibration . . . NP linear standard, identify the 043
. . Mid- to high- level | Identify the retention times of the . . .
Verification . . branched isomers by analyzing Sections
. concentration. branched isomers of PFOA o
and Spiking resent in the technical-erade a qualitative standard that 12,13,
LC-MS/MS | Standards PII)? OA standard. When PI§O A s includes both linear and N/A Analyst and 18
chromatographed on a reversed- branghed 1SOmers qnd
phase column, the branched dete.rmme retentlon. t.1me.s,
isomers elute prior to the linear ;;?;s;tgﬂzsgfazasnaﬁlolgsl(t))n
isomer. Repeat the procedure in . » P y
this section for PFHxS, PFOS, N- (mtegratmg the t(;tal resionﬁe
; ’ i.e., accounting for peaks that
Et-FOSA, I]\EI:\I/:%-;? SE, and N- are identified as linear and
’ branched isomers) and relying
on the initial calibration that
uses the linear isomer
quantitative standard.
Mass A minimum of 10 spectra scans SVOC-
Spectral Each analyte, EIS analyte and . P
Acquisition NIS are acquired across each 043
Rate chromatographic peak. Section 24
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: . ] ] Person
Instrument e Sl Frequency of Calibration Acceptance Criteria CA Responsible 2l
Procedure Range for CA Reference
In order to avoid biasing results
high due to known
interferences for some
Ton transitiqns, the transitions SVOC-
Transitions Every field sample, standard presented in SVOCTO‘B Table 04.3
LC-MS/MS NA ’ ’ 3 are used for quantification. If NA Analyst Sections
(Precursor> blank, and QC sample ..
Product) these transitions are not psed, 12,13,
the reason must be technically and 24
justified and documented (e.g.,
alternate transition was used
due to observed interferences).
Analytes must be within 70-
130% of their true value for
ICAL each calibration standard.
typically ICAL must meet one of the two
nine options below: Option 1: The
standards; %RSD of the RFs for all
Calibration analytes must be < 20%.
can be linear Option 2: Linear or non-linear
(minimum calibrations must have r> > 0.99
of 6 for each analyte. Commercial Perform maintenance, if
standards) . PFAS standards available as necessary, repeat SVOC-
; ICAL 0.1 to 10.0 At instrument set-up and after - A 043
LC-MS/MS | ©F quqdratlc ng/mL ICV or CCV failure, prior to salts are acceptablg providing calibration if criterion is Analyst Sections
(minimum . . the measured mass is corrected not met. No samples
ICV (varied sample analysis. . . 12,13,
of 7 /mL) to the neutral acid shall be analyzed until and 18
standards); ngm concentration. Results shall be ICAL has passed.
weighting is reported as the neutral acid
allowed. with appropriate CAS number.
Forcing the If a labelled analog is not
calibration commercially available, the
through zero EIS analyte with the closest
is retention time or chemical
mandatory. similarity to the analyte must
be used for quantitation. (IS
Quantitation).

178




Draft Uniform Federal Policy Quality Assurance Project Plan
PFAS Remedial Investigation

Yakima Training Center, Washington
Contract No. W9124J-18-D-0004, Delivery Order No. W9124J-22-F-0144

Instrument

LC-MS/MS

(MO Sl Frequency of Calibration Acceptance Criteria CA
Procedure Range
If acceptance criteria are
not met after the highest
calibration standard,
. . calibration must be
Every analytical sequence, prior .
. X performed using a lower
to sample analysis, after the high )
concentration for the
standard of the ICAL, after every . . )
Concentration of each analyte highest standard until
CCYV and after any field sample o
) . must be <% the LOQ. IB must acceptance criteria is
IB N/A with an analyte detection above .
oo contain EIS and NIS to enable met. If sample
the range of the calibration curve o S .
. o . quantitation of contamination concentrations exceed
(if observed in time to edit/update .
. the highest allowed
the analytical sequence) the
laboratory must analyze an 1B standard and the
‘ sample(s) following
exceed this acceptance
criteria (> %2 LOQ), they
must be reanalyzed
Correct problem and
verify second source
Once after each ICAL, analysis of | Analyte concentrations must be | standard; rerun second
Icv Varied a second source standard prior to within £ 30% of their true source verification. If
sample analysis value that fails, correct
problem and repeat
ICAL.
Repeat the analysis using
Area recoveries must be greater a fresh aliquot of the
than 30% of the average of the extract. If failure does
ICAL. NIS areas corrected for not confirm, report the
NIS are added to all standards, the dilution factor must be second analysis. If the
NIS Varied quality control samples, and greater than 30% of the average

sample extracts.

area of the calibration standards
in diluted samples when
additional NIS was not added
post dilution of the extract.

failure confirms,
examine the project-
specific requirements.
Contact the client as to
additional measures to be
taken.

July 2023
Persox.l SOP
Responsible Reference

for CA

SVOC-
043

Analyst Sections
12, 13,
and 18
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Calibration
Range

Calibration

Instrument Procedure

Frequency of Calibration

Acceptance Criteria

CA

Person
Responsible
for CA

SOP
Reference

Isotope dilution analogues are
added to all samples and quality
control samples prior to
extraction.

EIS Varied

EIS recoveries must be within

20-150% until in-house limits

can be created. In-house limits
cannot be lower than 20%.

Repeat the analysis using
a fresh aliquot of the
extract. If failure does
not confirm, report the
second analysis. If the
failure confirms, follow
the requirements listed in
USEPA Draft Method
1633, Section 15.3.2. If
EIS recoveries still fall
outside of the acceptance
range, the client must be
contacted for additional
measures to be taken.

Varied.
Concentrations of
analytes at, or
below, LOQ.

Daily prior to analysis and at least

ISC once every 12 hours

LC-MS/MS

Analyte concentrations must be
at LOQ); concentrations must be
within £30% of their true
values

Correct problem, rerun
ISC. If problem persists,
repeat [CAL.

Daily prior to sample analysis
(ISC); after every 10 field
samples; at end of analytical
sequence

CCV Varied

All analytes must be within £
30% of their true value

Immediately analyze two
additional consecutive
CCVs. If both pass,
samples may be reported
without reanalysis. If
either fails, or if two
consecutive CCVs
cannot be run, perform
CAs, and repeat CCV
and all associated
samples since last
successful CCV.
Alternately, recalibrate if
necessary; then reanalyze
all samples since the last
acceptable CCV.

Analyst

SVOC-
043
Sections
12,13,
and 18

Notes:
< —less than

< —less than or equal to
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> — greater than

> — greater than or equal to

+ — plus or minus

% — percent

amu — atomic mass unit

CA — corrective action

CAS — Chemical Abstract Service
CCB — continuing calibration blank
CCV - continuing calibration verification
EIS - extracted internal standards
LC-MS/MS - liquid chromatography with tandem mass spectrometry
LOQ - limit of quantitation

IB — instrument blank

ICAL - initial calibration

ICB — initial calibration blank

ICV — Initial calibration verification
IS — Internal Standard

ISC — Instrument Sensitivity Check
mg — milligrams

mg/L — milligrams per liter

N/A — non applicable
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N-Et-FOSA — N-ethylperfluoroctansulfonamid
N-Et-FOSE — N-ethylperfluorooctane sulfonamidoethanol
N-Me-FOSE — N-methylperfluorooctanesulfonamidoethanol
ng/mL — nanograms per milliliter

NIS - Non-extracted Internal Standards

PFAS — per- and polyfluoroalkyl substances

PFHXxS — perfluorohexanesulfonic acid

PFOA — perfluorooctanoic acid

PFOS — perfluorooctane sulfonate

12 — correlation coefficient

RF — response factor

RPD — Relative Standard Deviation

SOP — Standard Operating Procedure

SVOC - semivolatile organic compound

SU — standard units

TDCA - taurodeoxycholic acid

TCDCA - sodium taurochenodeooxychloate

TOC - total organic carbon

TUDCA - tauroursodeoxycholic acid

USEPA — United States Environmental Protection Agency
WC — wet chemistry
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WORKSHEET #25: ANALYTICAL INSTRUMENT AND EQUIPMENT MAINTENANCE, TESTING, AND INSPECTION

(UFP-QAPP Manual Section 3.2.3)
(USEPA 2106-G-05 Section 2.3.6)

Instrument Maintenance Testin: i i Acceptance LEL AL O SOP
or .. g Inspection Activity Frequency ptal CA Responsible
. Activity Activity Criteria Reference
Equipment for CA
Gas service replace as needed
Replace Halide scrubber every
3,000 samples (or as needed)
Gas service Replace Heater element as
Halide scrubber needed MBs and IBs <
Heater element ICAL Replace Dryer tube as needed As Listed DL, ICAL, ICV,
TOC Dryer tube and Replace Permeation tube every with CCV, peak shape, Normal WC-022,
Analyzer Permeation tube 24,000 samples (or as needed) - & LCS, as seen replacements WC-023
. CCVs ’ ) Inspection
Reagent reservoirs Refill Reagent reservoirs as on Worksheet
Syringe pump needed #28 Analyst.
Reaction Vessel Replace Syringe pump as
needed
Replace Reaction Vessel as
needed
. Perform necessary
. ICAL Checked daily . As Listed . equipment WC-002
Analytical Inspect probe for cleanliness, . QC passing )
pH meter Performance and heck tubi heck fl ¢ with criteria maintenance and and WC-
CCVs check tubing, check How o Inspection check calibration 057

reagents, calibrate

standards
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Instrument . . Title/Position
or Maintenance | Testing Inspection Activity Frequency Acceptance CA Responsible SOP
] Activity Activity Criteria Reference
Equipment for CA
Inspect all tubing connections at
time of maintenance to assure
no leaks present
Mobile Phase Chic.i( coﬁumri prelss)ure ?m(til. MBs and IBs <
Injection site mobrie phase fevelsiexpirations . DL, ICAL, ICV,
ICAL daily As Listed
LC-MS/MS Guard Column and Perform the followine as with ICS, CCV, peak Normal SVOC-
Analytical CCVs ded: g bil Inspection shape, & LCS, as replacement 043
Column Mass n;e N lp re;;are laqugogs mobrie P seen on
Spec phase, clean/replace injection Worksheet #28
needle, replace guard cartridge,
backflush/replace column,
replace injector seat, clean
curtain/orifice plate, retune MS
Notes:
< —less than

CA — Corrective Action

CCV - continuing calibration verification

DL — detection limit

IB — instrument blank

ICAL - initial calibration
ICV — Initial calibration verification
ISC — Instrument Sensitivity Check

LC-MS/MS - Liquid chromatography with
tandem mass spectrometry

LCS — laboratory control sample

MB — method blank

MS — Mass spectrometry

QC — Quality Control

SOP — Standard Operating Procedure

SVOC — semivolatile organic compound

TOC — total organic carbon

WC — wet chemistry
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WORKSHEET #26 & 27: SAMPLE HANDLING, CUSTODY, AND DISPOSAL

Sampling Organization: ECC/Arcadis

Laboratory: Advanced Environmental Laboratories (AEL)
Method of sample delivery (shipper/carrier): Federal Express Overnight

Number of days from reporting until sample disposal: at least 45 days after issuance of data package.

Organization and Title/Position

Activity of Person Responsible for the SOP Reference
Activity
Sample labelin Field Team Leader See Field SOP P-01
ple fabeling ECC/Arcadis Sample identification will be site-specific.
. Field Team Leader .
CoC form completion ECC/Arcadis See Field SOPs P-01 and P-02
. Field Team Leader .
Packaging ECC/Arcadis See Field SOPs P-01 and P-02
. N Field Team Leader .
Shipping coordination ECC/Arcadis See Field SOPs P-01 and P-02
lsoagrfliﬁ’lle receipt, inspection, and | \ ;o016 Receipt Supervisor |QA-QM11872 and S-SA-WT10725
Sample custody and storage AEL, PFAS Managers QA-QM11872 and S-SA-WI10725

AEL, Safety and Regulatory

Sample disposal Compliance Officer

QA-QM11872 and S-SA-WI110725

Notes:

AEL — Advanced Environmental Laboratories, Inc. QA — Quality Assurance

Arcadis — Arcadis, U.S., Inc. QM — Quality Manual

ECC — Environmental Chemical Corporation S — sample

CoC — chain of custody SA — sample analysis

PFAS — per- and polyfluoroalkyl substances SOP — Standard Operating Procedure

Laboratory Custody Procedures

A designated sample custodian accepts custody of the samples and verifies that the information on the
sample labels matches that on the CoC form(s). The sample custodian will document any discrepancies and
will sign and date all appropriate receiving documents. The sample custodian will also document the
condition of the samples upon receipt at the laboratory. If a sample container is missing, a sample container
is received broken, the sample is in an inappropriate container, or the sample has not been preserved by
appropriate means, ECC/Arcadis personnel will be notified as per direction on Worksheet #6.

In accordance with laboratory custody and security requirements, the laboratory sample custodian will be
responsible for logging the samples in, assigning a unique laboratory identification number to each sample
to ensure traceability of samples while in possession of the laboratory, labeling the sample bottle with the
laboratory identification number, and moving the sample to an appropriate storage location to await
analysis. The project name, field sample code, date sampled, date received, analysis required, storage
location and date, and action for final disposition will be recorded in the laboratory tracking system.
Relevant custody documentation will be placed in the project file.

The following stages of analysis must be documented by the laboratory:

e Sample
e Sample Analysis

e Data Reduction
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e Data Reporting
o Laboratory personnel are responsible for the custody of the samples until they are returned to the
sample custodian.
Final Evidence Files

This is the final phase of sample custody. The CoC records and sample analysis request form copies are
archived in their respective project files. Laboratory custody forms, sample preparation and analysis
logbooks, and data packages will become part of the laboratory final evidence file. Other relevant
documentation, including records, reports, correspondence, logs, pictures, and data review reports, will be
archived by ECC/Arcadis personnel.
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WORKSHEET #28-1: ANALYTICAL QUALITY CONTROL AND CORRECTIVE ACTION

(UFP-QAPP Manual Section 3.4)
(USEPA 2106-G-05 Section 2.3.5)

Matrix Aqueous

Analytical Group TOC

Analytical Method/SOP Reference

SM5310C / WC-021

QC Number / Method / SOP QC Title of Pe.rson Project Specific
. CA Responsible
Sample: | Frequency Acceptance Limits MPC
for CA
Correct problem. If required, reprep and reanalyze MB
and all QC samples and field samples processed with the .
MB TOC <LOQ contaminated blank. If not enough sample volume to re- /I\)nalyrstt Wlt? TOC<LOQ
prep, data qualified with case narration. Su Zﬁiis?::n d
Once every Correct problem. If required, reprep and reanalyze LCS 5 A Officer
prep/ o o and all QC samples and field samples processed in batch. . o o
LCS analytical 7R 8010 120% If not enough sample volume to re-prep, data qualified feview. 7R 90 to 110%
batch of 10 with case narration.
MS or fewer %R 75-125% %R 75-125%
o ] o
MSD samples RPD < 35% between MS and When outside limits examine project specific Analyst with RPD < 25% between
MSD. . . Department MS and MSD.
requirements and/or contact client. Flag data .
RPD of all target compounds appropriatel Supervisor
DUP <35% between sample and PPIop b review. RPD <25%
DUP.
Notes:
< —less than MPC — Method Performance Criteria

<—less than or equal to

% — percent

%R — percent recovery

CA — corrective action

DUP — duplicate (laboratory)
LCS - laboratory control sample
LOQ - limit of quantitation

MB — method blank

MS — matrix spike

MSD — matrix spike duplicate
QA — Quality Assurance

QC — Quality Control

RPD - relative percent difference

SOP — Standard Operating Procedure

TOC - total organic carbon
WC — wet chemistry
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WORKSHEET #28-2: ANALYTICAL QUALITY CONTROL AND CORRECTIVE ACTION - TOC IN SOILDS
(UFP-QAPP Manual Section 3.4)
(USEPA 2106-G-05 Section 2.3.5)
Matrix Solids
Analytical Group TOC
Analytical Method/SOP Reference USEPA 9060A / WC-021
QC Number / Method / SOP QC A Title of Person L
Sample: Frequency Acceptance Limits Responsible for CA ll\)/[P C
Correct problem. If required, reprep and reanalyze
MB TOC <LOQ MB and all QC sgmples and field samples processed TOC <LOQ
with the contaminated blank. If not enough sample .
. . . Analyst with Department
volume to re-prep, data qualified with case narration. .
- Supervisor and QA Officer
Correct problem. If required, reprep and reanalyze .
Once every LCS and all QC samples and field samples processed feview.
LCS prep/analytical batch %R 80-120% . %R 90-110%
in batch. If not enough sample volume to re-prep,
of 20 or fewer . . .
1 data qualified with case narration.
MS satpres %R 75-125% o . . . %R 75-125%
RPD < 20% between When outside limits examine project specific
MSD Mg and MSD requirements and/or contact client. Flag data Analyst with Department RPD <25%
- appropriately. Supervisor review.
RPD <20% between N
bUP sample and DUP. RPD = 25%
Notes:
< - less than MPC — Method Performance Criteria

< - less than or equal to

% - percent

%R — percent recovery

CA — corrective action

DUP — duplicate (laboratory)
LCS - laboratory control sample
LOQ - limit of quantitation

MB — method blank

MS — matrix spike

MSD — matrix spike duplicate

QA — Quality Assurance
QC — Quality Control

RPD — relative percent difference
SOP — Standard Operating Procedure

TOC - total organic carbon
WC — wet chemistry
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WORKSHEET #28-3: ANALYTICAL QUALITY CONTROL AND CORRECTIVE ACTION - pH IN GROUND WATER & SURFACE
WATER
(UFP-QAPP Manual Section 3.4) /
(USEPA 2106-G-05 Section 2.3.5)
Matrix Aqueous
Analytical Group pH
Analytical Method/SOP Reference SM9040C/WC-002
Method / SOP
. Title of Person Project
QC Sample: Number / Frequency QC iglcji[t):ance CA Responsible for CA Specific MPC
Once every Correct problem. If required, reprep and .
prep/analytical batch reanalyze LCS/CCV and all QC samples De aﬁglagz:gglzhwisor
LCS/CCV of 10 or fewer +0.05 SU and field samples processed in batch. If pan dQA O fflzlcer +0.05 SU
samples, and at the not enough sample volume to re-prep, roview
end of the batch data qualified with case narration. '
Once every ithin 0.1 SU of When outside limits examine project Analyst with Within 0.1 pH
Sample DUP prep/analytical batch Wri inal .r adin specific requirements and/or contact Department Supervisor | SU of original
of 10 or fewer samples org cading client. Flag data appropriately. review. reading
Notes:

+ - plus or minus QA — Quality Assurance

CA — corrective action QC — Quality Control

CCV - continuing calibration verification SOP — Standard Operating Procedure
DUP — duplicate (laboratory) SU — standard units

LCS — laboratory control sample WC — wet chemistry

MPC — Method Performance Criteria
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WORKSHEET #28-4: ANALYTICAL QUALITY CONTROL AND CORRECTIVE ACTION —pH IN SOILDS
(UFP-QAPP Manual Section 3.4)
(USEPA 2106-G-05 Section 2.3.5)
Matrix Solids — Soil and Sediment
Analytical Group pH
Analytical Method/SOP Reference SM9045D / WC-057
Method / SOP
QC Title of Person Project
Sample: R QC icilc;i[::ance (E5S Responsible for CA Specific MPC
Once every Correct problem. If required, reprep and reanalyze Analyst with
prep/analytical batch of LCS/CCV and all QC samples and field samples Department
Les/eev 10 or fewer samples, and +£0.058U processed in batch. If not enough sample volume to Supervisor and QA £0.055U
at the end of the batch re-prep, data qualified with case narration. Officer review.
Once every Within 0.1 oH SU When outside limits examine project specific Analyst with Within 0.1 pH
DUP prep/analytical batch of o ph - requirements and/or contact client. Flag data Department SU of original
of original reading . . . .
10 or fewer samples appropriately. Supervisor review. reading
Notes:

+ - plus or minus

CA — corrective action

CCV — continuing calibration verification
DUP - duplicate (laboratory)

LCS - laboratory control sample

MPC — Method Performance Criteria

QA — Quality Assurance
QC — Quality Control

SOP — Standard Operating Procedure

SU — standard units
WC — wet chemistry
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WORKSHEET #28-5: ANALYTICAL QUALITY CONTROL AND CORRECTIVE ACTION - PFAS IN GROUND WATER &
SURFACE WATER
(UFP-QAPP Manual Section 3.4)
(USEPA 2106-G-05 Section 2.3.5)
Matrix Aqueous
Analytical Group PFAS
Analytical Method/SOP Reference USEPA 1633 Draft and DoD QSM 5.4 B-24 / SVOC - 043
Title of Person
QC Number / Method / SOIT Q.C Acceptance CA Responsible Project Specific MPC
Sample: Frequency Limits
for CA
1
Must be spiked with EIS and subjected Correct problem. If required, Mus(';rb;) 1<) T/(i);[ﬁ?chiOQ’
Once eve to prep procedure. reprep and reanalyze MB and all concentration found in
rep/anal triZal Must be 1) < ¥ the LOQ, or 2) < QC samples and field samples anv sample in the pre
MB prep 4 1/10th the concentration found in any processed with the contaminated Y P prep
batch of 20 or . batch, or 3) < 1/10th the
sample in the prep batch, or 3) < blank. If not enough sample o
fewer samples . . . regulatory limit,
1/10th the regulatory limit, whichever volume to re-prep, data qualified .
Lo . . whichever of the three
of the three concentrations is greater. with case narration. . L
Analyst with concentrations is greater.
Repeat the analysis using a fresh Department
aliquot of the extract. If failure Supervisor and Preliminary in-h
QC samples and field samples must does not confirm, report the second QA Officer accee tanceaxteriaooufs; 0-
recover within in-house limits. analysis. If the failure confirms, review. P .
Added to every o . . . . 150% must be used until
field sample .Prjchmmary in-house acceptance . follow the requirements listed in in-house limits arc
EIS t criteria of 20-150% must be used until USEPA Draft Method 1633,
standard, blanks, . . . ? generated. The lower
in-house limits are generated. The Section 15.3.2. If EIS recoveries NS
and QC samples. oL . . limit of inhouse
lower limit of inhouse acceptance still fall outside of the acceptance acceptance criteria
criteria cannot be < 20% range, the client must be contacted canE ot be < 20%
for additional measures to be ’
taken.
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Title of Person
S Qc AL oY b LT SOIT Q.C AGEIIATES CA Responsible Project Specific MPC
ample: Frequency Limits
for CA
NIS areas must be greater than 30% of
the average area of the calibration
standards in undiluted sample extracts Repeat the analysis using a fresh
Added to eve and sample extracts that required aliquot of the extract. If failure Analyst with | NIS areas must be greater
field sam 1ery additional NIS to be added. does not confirm, report the second Department than 30% of the average
NIS standard blz n1’<s NIS areas corrected for the dilution analysis. If the failure confirms, Supervisor and area of the calibration
’ > | factor must be greater than 30% of the examine the project-specific QA Officer standards in undiluted
and QC samples. o . . .
average area of the calibration requirements. Contact the client as review. sample extracts.
standards in diluted samples when to additional measures to be taken.
additional NIS was not added post
dilution of the extract
Must meet all of the requirements of Construct an acceptance
USEPA Draft Method 1633. . window for the IAR of
. Analyst with
All analytes Construct an acceptance window for Apply I-fla to the result Department each target analyte as
IAR detected in a the IAR of each target analyte as 50% ass%iiﬁte d ng th the failure Sup ervisor 50% to 150% of the IAR
sample. to 150% of the IAR in the mid-point ’ rgview in the mid-point
calibration standard or daily CCV ' calibration standard or
standard daily CCV standard
One per 20 field RPD < 30% for results > 5 times the . . . RPD < 30% for results >
FD samples LOQ Qualify data as appropriate Data Validator 5 times the LOQ
Fortify the LLCS with method analytes
LCS and ator belp w the LOQ. Fortify the LCS . Recovery must be within
with method analytes at a Correct problem. If required, . o .
LLCS. . . . Analyst with 40-150%, until in-house
. Once every concentration near the mid-point of the | reprep and reanalyze LCS and all .
(Equivalent . . Department limits can be created, or
prep/analytical curve. If not enough sample is QC samples and field samples . . . .
to as OPR . . Supervisor and if project limits are not
batch of 20 or provided for MS/MSD, then a LCSD processed in batch. If not enough . .
and LLOPR QA Officer provided. In-house limits
. fewer samples must be performed. Recovery must be sample volume to re-prep, data .
in method o 0 o e . . . review. cannot be lower than
within 40-150%, until in-house limits qualified with case narration. o
1633) o 40%.
can be created. In-house limits cannot
be lower than 40%.
Fortify the MS with method analytes at
Once every a concentration close to but greater When outside limits examine Analyst with .
. ) . . ) . ) Recoveries must be
prep/analytical than the native concentrations (if project specific requirements Department s .
MS . . . . within the LCS limits —
batch of 20 or known), or near the mid-point of the and/or contact client. Flag data Supervisor
. o . . 40-150%
fewer samples curve. Recoveries must be within the appropriately. review.
LCS limits — 40-150%.
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Title of Person
Saglgle: Fl‘\i- t:;}lfc; Sl S(;Jl:n?lfs L CED AL CA Responsible Project Specific MPC
for CA
Fortify the MSD with method analytes
Once every ata concentration close to bgt greater When outside limits examine Analyst with Recoveries must be
. than the native concentrations (if . . . oy .
MSD prep/analytical known), or near the mid-point of the project specific requirements Departrpent within the LCS limits —
batch of 20 or ’ . s and/or contact client. Flag data Supervisor 40-150%
fewer samples curve. recoveries must be within the appropriately review RPD <30%
LCS limits — 40-150%. % RPD must ’ ) -
be < 30%.
Notes:
> - greater than LOQ — limit of quantitation
< - less than MB — method blank

< - less than or equal to

% - percent

%R — relative percent

CA — corrective action
CCV - continuing calibration verification
DoD — Department of Defense

EIS — extracted internal standards

FD - field duplicate

TAR — ion ratio

LCS — laboratory control sample
LCSD — laboratory control sample duplicate
LLCS — low-level laboratory control sample

LLOPR - low level ongoing precision and recovery

192

MPC — Method Performance Criteria
MS — matrix spike

MSD — matrix spike duplicate

NIS — Non-extracted Internal Standards
OPR - ongoing precision and recovery
PFAS — Per- and Polyfluoroalkyl substances
QA — Quality Assurance

QC — Quality Control

QSM — Quality Systems Manual

RPD - relative percent difference

SVOC — Semivolatile organic compound

USEPA — United States Environmental Protection Agency




Draft Uniform Federal Policy Quality Assurance Project Plan

PFAS Remedial Investigation

Yakima Training Center, Washington

Contract No. W9124J-18-D-0004, Delivery Order No. W9124J-22-F-0144 July 2023
WORKSHEET #28-6: ANALYTICAL QUALITY CONTROL AND CORRECTIVE ACTION - PFAS SOLIDS
(UFP-QAPP Manual Section 3.4)
(USEPA 2106-G-05 Section 2.3.5)
QC Number / Title of Person
Method / SOP QC Acceptance Limits CA Responsible Project Specific MPC
Sample: Frequency for CA
Must be spiked with EIS and subjected to Correct problem. If required, reprep Must be 1) less than % the LOQ,
Once every prep procedure. Must be 1) less than ' the and reanalyze MB and all QC or 2) < 1/10th the concentration
MB prep/analytical MRL/LOQ, or 2) < 1/10th the concentration | samples and field samples processed found in any sample in the prep
batch of 20 or found in any sample in the prep batch, or 3) with the contaminated blank. If not batch, or 3) < 1/10th the
fewer samples < 1/10th the regulatory limit, whichever of enough sample volume to re-prep, regulatory limit, whichever of the
the three concentrations is greater. data qualified with case narration. three concentrations is greater.
Repeat the analysis using a fresh
aliquot of the extract. If failure does
QC samples and field samples must recover not confirm, report the second Preliminary in-house acceptance
within in-house limits. Preliminary in-house analysis. If the failure confirms, . criteria of 20-150% must be used
o N . . . Analyst with o o
EIS acceptance criteria of 20-150% must be follow the requirements listed in Department until in-house limits are
used until in-house limits are generated. The | USEPA Draft Method 1633, Section . generated. The lower limit of
Y o . . Supervisor and | . o
lower limit of inhouse acceptance criteria 15.3.2. If EIS recoveries still fall QA Officer inhouse acceptance criteria cannot
Added to every cannot be < 20% outside of the acceptance range, the . be <20%
. review.
field sample, client must be contacted for
standard, blanks, additional measures to be taken.
and QC samples. NIS areas must be greater than 30% of the
average area of the calibration standards in Repeat the analysis using a fresh
undiluted sample extracts and sample aliquot of the extract. If failure does
. . NIS areas must be greater than
extracts that required additional NIS to be not confirm, report the second N
g . ) 30% of the average area of the
NIS added. NIS areas corrected for the dilution analysis. If the failure confirms, o . .
X . . calibration standards in undiluted
factor must be greater than 30% of the examine the project-specific sample extracts
average area of the calibration standards in | requirements. Contact the client as to P '
diluted samples when additional NIS was additional measures to be taken.
not added post dilution of the extract
Must meet all of the requirements of Construct an accentance window
USEPA Draft Method 1633. Analyst with p
All analytes . . for the IAR of each target analyte
. Construct an acceptance window for the Apply I-flag to the result associated Department o 0 .
IAR detected in a o o . . . as 50% to 150% of the IAR in the
sample IAR of each tgrget analyte as 50% to !50 % with the failure. Supervisor mid-point calibration standard or
‘ of the IAR in the mid-point calibration review.

standard or daily CCV standard

daily CCV standard
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QC Number / Title of Person
S Method / SOP QC Acceptance Limits CA Responsible Project Specific MPC
ample: Frequency for CA
One per 20 field . . . . RPD < 30% for results > 5 times
< 0
FD samples RPD < 30% for results > 5 times the LOQ Qualify data as appropriate Data Validator the LOQ
LCS and Fortify the LLCS with method analytes at or
below the MRL. Fortify the LCS with .
LLCS. - Correct problem. If required, reprep . oy
. method analytes at a concentration near the Analyst with Recovery must be within 40-
(Equivalent . . and reanalyze LCS and all QC o = .
mid-point of the curve. If not enough Department | 150%, until in-house limits can be
to as OPR . . samples and field samples processed . . P
sample is provided for MS/MSD, then a . Supervisor and | created, or if project limits are not
and in batch. If not enough sample . .
LLOPR in LCSD must be performed. Recovery must volume to re-prep, data qualified with QA Officer provided. In-house limits cannot
be within 40-150%, until in-house limits can i . review. be lower than 40%.
method o case narration.
be created. In-house limits cannot be lower
1633) Once every o
rep/analytical than 40%.
prep yu Fortify the MS with method analytes at a
batch of 20 or .
concentration close to but greater than the . I
fewer samples . . . Recoveries must be within the
MS native concentrations (if known), or near the . o
. . . LCS limits — 40-150%
mid-point of the curve. recoveries must be Analvst with
within the LCS limits — 40-150%. When outside limits examine project De Zrtmen ¢
Fortify the MSD with method analytes ata | specific requirements and/or contact Sup ervisor
concentration close to but greater than the client. Flag data appropriately. pe! . s
. ) . review. Recoveries must be within the
native concentrations (if known), or near the -
MSD . . ; LCS limits — 40-150%
mid-point of the curve. recoveries must be RPD < 30%
within the LCS limits — 40-150%. % RPD =oue
must be < 30%.
Notes:

> - greater than

< - less than

< - less than or equal to

% - percent

CA — corrective action
CCV - Continuing Calibration Verification

EIS — Extracted Internal Standards

FD — Field Duplicate

IAR - ion ratio
LCS — laboratory control sample

LLCS — low-level laboratory control sample
LLOPR - low level ongoing precision and recovery
LOQ - limit of quantitation

MB — method blank

MRL — method reporting limit

MS — matrix spike

MSD — matrix spike duplicate

NIS — Non-extracted Internal Standards
OPR - ongoing precision and recovery
PFAS — per- and polyfluoroalkyl substances

QA — Quality Assurance
QC — Quality Control

RPD - relative percent difference
SOP — Standard Operating Procedure
USEPA — United States Environmental Protection Agency
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WORKSHEET #29: PROJECT DOCUMENTS AND RECORDS TABLE

(UFP-QAPP Manual Sections 3.5.1)
(USEPA 2106-G-05 Sections 2.2.8)

Document Storage Location

Programmatic APP and SSHP
Field Data Collection Sheets
Analytical Data Packages
DUA and associated DVRs ECC Project SharePoint
Field Logs, DQCRs, Air Bills, Communication Logs, Non-Conformance Reports,
Corrective Action Reports, Documentation of Deviation from Field Methods
Field CoC Records

Laboratory Quality Assurance Plan

Method Detection Limit Study Information
ELAP

Sample Receipt and Tracking Records

State Laboratory Accreditations Drinking Water
Laboratory CoC Records

Equipment Calibration Logs Laboratory Record (AEL)
Sample Preparation Logs

Corrective Action Forms and Reports and Documentation of Corrective Action Results
Data Summary and Instrument Raw Data for Field Samples, Standards, QC Checks,
and QC Samples

Laboratory Internal Data Package Completeness Checklist

Standards Traceability Records, Analytical Audit Checklists

Electronic Copy of Analytical Data Reports

Case Narrative, Definition of Laboratory Qualifiers, Documentation of Laboratory
Method Deviations, Laboratory Sample Identification Numbers, Signatures for
Laboratory Sign-Off

EDDs EQuIS 4-File Format and SEDD 2a

ECC Project SharePoint and
Laboratory Record (AEL)

Notes:

1. Data uploads will be coordinated at the Installation level. ECC will establish a secure project-specific MS Teams
site to serve as a repository for all site documents and data. The site will be secure and redundant, allowing for
the complete transmittal of files to USAEC at the end of the contract. A Project Portal will also be established for
file transfer. DoD’s Secure Access File Exchange will also be used for file transmittal.

AEL — Advanced Environmental Laboratories, Inc. EDD - electronic data deliverable

APP — Accident Prevention Plan ELAP - Environmental Laboratory Accreditation
CoC — chain of custody Program

DQCR — Data Quality Control Report QC — Quality Control

DUA - Data Usability Assessment SEDD - staged electronic data deliverable

DVR - Data Validation Report SSHP — Site Safety and Health Plan

ECC — Environmental Chemical Corporation
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WORKSHEET #31, 32 & 33: ASSESSMENTS AND CORRECTIVE ACTION
(UFP-QAPP Manual Sections 4.1.1 and 4.1.2)
(USEPA 2106-G-05 Section 2.4 and 2.5.5)
ASSESSMENTS
Responsible c
Assessment Type Party/ Number/ Estimated Ass.e ssment Deliverable Due Date
s, Frequency Dates Deliverable
Organization
. . Completed at beginning of each
R§v1ew of UFP-QAPP and SOPs Before sampling Before sampling Documented in field checklist type/medium field activity and as
with field staff startup . 4
needed during sampling
Daily logbook and field forms Daily During field activities | Contained within written report As part of Draft Report
Laboratory assessment for ECC/Arcadis Recs.elpt of copies of gerﬂﬁca‘uons.
) . . . Email traffic concerning laboratory
appropriate certifications and Before sampling . . :
. . Before sampling capacity before sampling startup. N/A
capacity and UFP-QAPP review startup . .
; UFP-QAPP sign-off sheet received
with laboratory staff
from laboratory.
Notify laboratory or field team, as
Field sampling and CoC review . . o appropriate, of corrections. Last
against UFP-QAPP requirements Daily During field activities Communication in the form of an | email received no later than 24
email. hours after last sampling event
Laboratory report deliverables
and analytical results review SDG N/A
against UFP-QAPP requirements Immediately
Arcadis following receipt of | Communication in the form of an
laboratory report email requesting additional
Data verification Per SDG laboratory forms, backup data that | Three weeks after receipt of data.

Data validation

may be missing, and/or clarification
of the analytical report.

Data Validation Report

Notes:
Arcadis — Arcadis, U.S., Inc.
CoC — Chain of Custody

ECC — Environmental Chemical Corporation

N/A — not applicable

QAPP — Quality Assurance Project Plan

SDG — Sample delivery group
UFP — Uniform Federal Policy
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ASSESSMENT RESPONSE AND CORRECTIVE ACTION

Responsibility o e
for Timeframe ResPofl;ilblhty Responsible for
Assessment Type Responding to Assessment Response Documentation for . Monitoring CA
Implementing R
Assessment Response Implementation
. . CA
Finding
. FTL and/or
Re\g(e)vgso\ii[g l;;?(;:ﬁ:f?nd FTL Field progress report, non-conformance Within 24 Regional Lead, | Jackson Kiker, ECC
ECC/Arcadis report, or CA report dependent on significance ECC/Arcadis
. hours -
Daily logbook and field forms of finding FTL Regional Lead,
Y ECC/Arcadis ECC/Arcadis
Labore}tory ass.essm.ent for Within 48 . .
appropriate certifications and Craio Mvers hours of Craio Mvers Project Chemist,
capacity and UFP-QAPP gy . . . &My ECC/Arcadis
: . Response to email notification
review with laboratory staff
review aganst UFP-QAPP FIL hours after FIL | Field Team Leader
gat ECC/Arcadis ; ECC/Arcadis ECC/Arcadis
requirements sampling
Laboratory .report dehvergbles . . Within 72 Sharon Pennington,
and analytical results review If required, laboratory reports will be amended . i
. ! ; . hours after . Project Chemist, or
against UFP-QAPP and corrections noted in the case narrative. - . Craig Myers .
. . notification designated
requirements Craig Myers validator. Arcadis
Data verification If required, laboratory reports will be amended Up to seven ’
and corrections noted in the case narrative and days

Data validation

contained within the validation report.

Notes:

Arcadis — Arcadis, U.S., Inc.
CA - corrective action

CoC — chain of custody

ECC — Environmental Chemical Corporation

FTL — Field Team Leader

QAPP — Quality Assurance Project Plan

SDG — Sample Delivery Group

SOP — Standard Operating Procedure

UFP — Uniform Federal Policy
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WORKSHEET #34: DATA VERIFICATION AND VALIDATION INPUTS
(UFP-QAPP Manual Section 5.2.1 and Table 9)
(USEPA 2106-G-05 Section 2.5.1)
q q Validation
Item Description Verification (conformance to
(completeness) . .
specifications)
Planning Documents/Records
1 Contract X
2 Field Standard Operating Procedures (SOPs) X X
3 Laboratory SOPs X X
Field Records
4 Field logbooks X
5 Equipment calibration records X
6 Chain of Custody (CoC) Forms X X
7 Sampling logs X
8 Drilling logs X
9 Change orders/deviations X
10  |Field audit reports X
11 |Field Corrective Action Reports/Field Non-conformance Reports X
Analytical Data Package
12 |Cover sheet (laboratory identifying information) X X
13 |Case narrative X X
14 |Internal laboratory CoC X X
15  [Sample receipt records X X
16  |Sample chronology (i.c., dates and times of receipt, preparation, & analysis) X X
17  |Communication records X X
18 |Limit of Detection/Limit of Quantitation establishment and verification X X
19  [Standards Traceability X X
20  |Instrument calibration records X X
21 |Definition of laboratory qualifiers X X
22 |Results reporting forms X X
23 |Quality Control sample results X X
24  |Corrective Action reports X X
25 |Raw data X X
Electronic Data Deliverable (EQuIS 4-File Format and Staged Electronic Data Deliverable
26 (SEDD 2a) X X
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WORKSHEET #35: DATA VERIFICATION PROCEDURES

(UFP-QAPP Manual Section 5.2.2)
(USEPA 2106-G-05 Section 2.5.1)

Records Reviewed Required Process Description Respons1b_le P.erson,
Documents Organization
Verify that records are present and complete for each day of field activities.
Verify that all planned samples, including field QC samples, were collected and that
sample collection locations are documented. Daily:

Field logbook UFP-QAPP Verify that meteorological data were provided for each day of field activities. Lead/Field Team
Verify that changes/exceptions are documented and were reported in accordance with | Leader, ECC/Arcadis
requirements.

Verify that any required field monitoring was performed, and results are documented.
All samples to be analyzed by the laboratory will be shipped via overnight delivery or
will be sent via the laboratory courier service.
Upon receipt, the laboratory sample custodian will check the integrity of the custody Daily:
seals and will sign and date the CoC to acknowledge sample receipt. Lead/Field Team
CoC forms UFP-QAPP The laboratory is responsible fpr Ve?rlfymg that th? CoC and containers agree and that Leader, ECC/Arcadls
the sample containers are received in good condition. Upon receipt:
The sample receipt form will be sent to the ECC/Arcadis PM before preparation for Steve Warren AEL
analysis. PM
The Laboratory Information Management System will provide evidence of sample
custody from receipt by the laboratory until appropriate disposal.
Routine Corrective Actions apply to all analytical QC parameters and analytical
. . 4 Before release:
system specifications as defined in the laboratory SOPs. .
s . . . . Heather Quilal-lan,
Analysts have full responsibility and authority for performing routine Corrective
Laboratory Non- . . . QA Manager
Actions, which are documented as part of the analytical record.
conformance/ . e . . . Steve Warren AEL
. . Defective processes, holding time violations, systematic errors, and quality defects that
Corrective Action UFP-QAPP . PM
and report occur are to be reported by the analyst to the laboratory supervisor and a non- Upon receipt:
conformance record initiated. The laboratory PM will then notify the ECC/Arcadis PM .
procedure Sharon Pennington,

and/or Project Chemist.
All notifications must be made in a timely manner. The non-conformance record must
become part of the analytical record.

Arcadis or Lyndi
Mott, Arcadis
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Process Description

Responsible Person,
Organization

All data produced by the laboratory will be required to undergo several levels of
review, which will include two levels of management review at the laboratory.

The laboratory will review the data packages internally for completeness and verify
that all the required forms and raw data are included for each data package type.
The Lab QA Manager may also select to review randomly chosen data packages for
additional audits.

Before release:
Steve Warren AEL
PM
Upon receipt:
Sharon Pennington,
Arcadis or Lyndi
Mott, Arcadis or
designated validator

The Data Validator will verify that data have been received for all samples sent to the
laboratory.

These data will be evaluated to determine whether the laboratory met the QC
requirements as stated in this UFP-QAPP, DoD QSM 5.4 or later versions, DoD Data
Validation Guidance documents, analytical methods, and laboratory SOPs. The QSM
version used for data evaluation will be the version for which the lab is certified under
DoD ELAP at the time of analysis.

Sharon Pennington,
Arcadis or Lyndi
Mott, Project Chemist,
or designated
validator, Arcadis

The laboratory will provide EDDs. The database manager or designee will review
these files for correctness and completeness. EDD format will be EQuIS 4-File Format
and SEDD 2a.

Sharon Pennington,
Arcadis or Lyndi
Mott, Arcadis and

Jackson Kiker, ECC

Records Reviewed Required
Documents
Analytical Data UFP-QAPP Lab
Package - QA Manual Lab
Laboratory SOPs
UFP-QAPP, DoD
QSM 5.4 or later
Analytical Data versions Lab SOPs
Package/Laboratory | Analytical Methods,
QC DoD Data
Validation
Guidance document
Laboratory EDD UFP-QAPP
Notes:

All required data deliverables must be present in the data package to proceed to the next step of data validation (Worksheet # 36).

AEL — Advanced Environmental Laboratories, Inc.

Arcadis — Arcadis, U.S., Inc.
CoC — chain of custody
DoD — Department of Defense

ECC - Environmental Chemical Corporation

EDD - electronic data
PM — Project Manager

deliverable

QA — Quality Assurance

QAPP — Quality Assurance Project Plan
QC — Quality Control

QSM - Quality Systems Manual

SEDD - Staged Electronic Data Deliverable
SOP — Standard Operating Procedure

UFP — Uniform Federal Policy
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WORKSHEET #36: DATA VALIDATION PROCEDURES

(UFP-QAPP Manual Section 5.2.2)
(USEPA 2106-G-05 Section 2.5.1)

Data Validator:

Arcadis Project Chemist, or designee

Analytical Group/Method:

PFAS, TOC

pH, Grain Size

Data deliverable
requirements:

Stage 4 Data Package (pdf)
EQuIS 4-File EDD and SEDD 2a

Stage 2A Data Package (pdf);
EQuIS 4-file Format and SEDD 2a

Analytical specifications:

PFAS per DoD QSM 5.4 Table B-24 (USEPA Method 1633)
USEPA 537.1 Drinking Water (Appendix G)
TOC by SW-846 9060A and SM 5310C

pH by SW-846 9040C and 9045D
Grain Size by ASTM D422

Measurement performance
criteria:

DoD QSM 5.4 or later versions; Worksheets #12 and #28

Laboratory SOPs and QC Control
Limits- Worksheets #12 and #28

Percent of data packages to be
validated:

100% Stage 2B manual

0%

Percent of raw data reviewed: | 10% Stage 4 (only PFAS) 0%
Percent of results to be 10% as part of Stage 4 (select PFAS detections) 0%
recalculated:
e  DoD General Data Validation Guidelines. November 2019. N licabl
e DoD Data Validation Guidelines Module 6: Data Validation Procedure for ot applicable.

Validation procedure:

PFAS Analysis by QSM Table B-24. October 2022.

e USEPA Data Review and Validation Guidelines for PFAS Analyzed Using

USEPA Method 537. USEPA 910-R-18-001 November 2018.
e This UFP-QAPP, DoD QSM 5.4 or later versions
e Lab SOPs
e DVRs are produced for each sample delivery group.

No DVRs are produced for these
methods.

Notes:

100% of the data will be reviewed and verified. Data validation is not required for the geotechnical parameters (e.g., pH, grain size distribution).

% - percent

ASTM — American Society for Testing and Materials

DoD — Department of Defense
DVR - data validation report
EDD - electronic data deliverable

TOC - total organic carbon

PFAS — per- and polyfluoroalkyl substances

QC — Quality Control
QSM — Quality Systems Manual

SEDD - Staged Electronic Data Deliverable

SOP — Standard Operating Procedure
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WORKSHEET #37: DATA USABILITY ASSESSMENT

(UFP-QAPP Manual Section 5.2.3 including Table 12)
(USEPA 2106-G-05 Section 2.5.2, 2.5.3, and 2.5.4)

Data validation will be performed on the field samples collected during the sampling events per Worksheet
#36. The review will consist of a verification and validation based on completeness and compliance checks
of sample receipt conditions and both sample-related and instrument-related QC results, as addressed in
Worksheets #12, #24, and #28. Any data validation qualifiers that limit the usability of the data will be
applied to all applicable samples. DoD General Data Validation Guidelines November 2019 Revision 1,
Section 4.8 states: “The following provides a brief explanation of the DoD data validation qualifiers
assigned to results during the data review process by a data validator. The reviewer should use these
qualifiers, as applicable, unless other data qualifiers are specified in a project related document, such as
a UFP-QAPP. If other qualifiers are used, a complete explanation of those qualifiers should accompany
the data validation report.” Below are the qualifier codes that may be applied to sample results.

Qualifier DoD Data Validation Qualifier Description
J The reported result was an estimated value with an unknown bias.
J+ The result was an estimated quantity, but the result may be biased high.
J- The result was an estimated quantity, but the result may be biased low.

The analyte was not detected and was reported as less than the LOD or as defined by the customer.

ul However, the associated numerical value is approximate.

U Analyte considered non-detect at the listed value due to associated blank contamination as noted in DVR.
J+ The reported result may be biased high due to associated blank contamination as noted in DVR.

R Rejected. This datum has been deemed by the project team, due to deficiencies in meeting QC criteria

and/or DQOs, as unusable for use in making project decisions.

The sample results (including non-detects) were affected by serious deficiencies in the ability to analyze
the sample and to meet published method and project quality control criteria. The presence or absence of
X the analyte cannot be substantiated by the data provided. Acceptance or rejection of the data should be
decided by the project team (which should include a project chemist), but exclusion of the data is

recommended.
Notes:
DQO - data quality objective LOD - limit of detection
DVR - data validation report QC — quality control

DUA is performed by all ECC/Arcadis team members and stakeholders. The first usability assessment will
be performed by the Project Chemist, who will validate the project data to determine its quality with respect
to QAPP MPC. Next, the usability of the data will be reviewed by the ECC/Arcadis team with respect to
proper sample collection methods/techniques, proper sample locations selected, proper sample time/season,
and further evaluated with respect to applicable data trends and/or models. During data validation, the
following DQIs will be evaluated for each method and matrix. Any limitations to the data will be presented
in a summary of the Arcadis DVR. Each project report will include a general data usability statement, which
will briefly summarize any data affected by serious deficiencies, any systemic laboratory bias, and any
matrix bias, and a DUA with associated DVRs will be provided in each report.

Precision: Results of field duplicates will be presented separately in tabular format for each sample pair.
For each field duplicate pair, the results will be assessed as stated in Worksheet #12. MS/MSD RPDs are
calculated by the laboratory and those with RPDs outside the criteria established in Worksheet #12 will be
listed in the DVR. The DVR will summarize all field duplicate results for each analytical method and matrix
in a tabular format. A brief discussion will follow summarizing the results of the laboratory precision. Any
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conclusions about the precision of the analyses will be drawn, and any limitations on the use of the data
will be described.

Accuracy/Bias Contamination: Results for all laboratory MBs, equipment blanks, and continuing
calibration blanks will be evaluated, and analytes detected in these blanks will be discussed in the DVR.
Laboratory data will be qualified based on the criteria listed in Worksheet #12. The DVR will summarize
all analytes qualified based on blank contamination for each analytical method and matrix in a tabular
format. A brief discussion will follow summarizing the results of the laboratory accuracy/bias. Any
conclusions about the accuracy/bias of the analyses based on contamination will be drawn, and any
limitations on the use of the data will be described.

Overall Accuracy/Bias: Results for all LCSs, surrogates, extracted internal standards, non-extracted
internal standards, and MS/MSD recoveries that are outside evaluation criteria will be presented in the
DVRs. The results will be checked versus those listed in Worksheet #12. The DVR will summarize all
analytes that were qualified based on LCS, surrogates, extracted internal standards, non-extracted internal
standards, and MS/MSD recoveries for each analytical method and matrix. A discussion will follow
summarizing the overall accuracy/bias. Any conclusions about the accuracy/bias of the analyses will be
drawn, and any limitations on the use of the data will be described.

Representativeness: Representativeness is a qualitative measure of the degree to which data accurately
and precisely represent a characteristic of a population and data is mainly addressed in the sample design.
A measure of representativeness can also be obtained by assessing holding times and blank data. The DVR
will summarize all analytes that were qualified based on holding time or preservation requirements for each
analytical method and matrix. Any conclusions about the representativeness of the samples will be drawn,
and any limitations on the use of the data will be described.

Comparability: In accordance with this UFP-QAPP, the data are comparable when collection techniques,
measurement method, and reporting procedures are the same for each dataset. The DUA will describe issues
with comparability.

Completeness: A completeness check will be performed on all data generated by the laboratory.
Completeness criteria are presented on Worksheet #12. Completeness will be calculated as the number of
data points for each analyte that is deemed useable (not rejected) divided by the total number of data points
for each analyte. A discussion in the DUA will follow summarizing the results of the calculation of data
completeness. Any conclusions about the completeness of the data will be drawn, and any limitations on
the use of the data will be described. Data completeness addresses only those samples that are collected and
only data that are analyzed by the laboratory.

Reconciliation: Each of the MPCs listed in Worksheet #12 will be examined to determine if the objective
was met. Each analysis will be evaluated separately in terms of the major impacts observed from the data
verification/validation, DQIs, and MPC assessments. Based on the results of these assessments, the
chemical quality of the data will be determined. Usability of the data will be based on the chemical quality
assessment during data validation and the assessment that it is representative of site conditions by being
properly collected and satisfying project DQOs.

The Arcadis DVR will include a presentation of method QC reviewed and a presentation of data exceeding
a QC check MPC for each reviewed method. Data exceeding an MPC for a DQI will be reconciled with the
project DQOs and appropriately qualified. Any conclusions or limitations on the usability of any of the data
will be described in the DUA and/or the DVR. Each project report will include general data usability report
statements, which will briefly summarize any data affected by serious deficiencies, any systemic laboratory
bias, and any matrix bias.
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Figure 10-1
Site Location
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Figure 10-2
Site Features and AOI Locations
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Figure 10-3
Surface Geophysics Transects and
Boundary Well Locations
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Figure 10-4
Surface Geophysics Results A-A'
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Figure 10-5
Surface Geophysics Results B-B'
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Figure 10-6
Surface Geophysics Results C-C'
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Figure 10-7
Off-Post Evaluation Area and
Potable Supply Wells

Groundwater flow direction is provided by:
1. Tetra Tech, Inc. 2017. Groundwater Monitoring Report: Fire Training Pit (FTP) and Tracked
Vehicle Repair/Old Mobilization and Training Equipment Site (TVR/Old MATES). June.
2. Ecology and Environment, Inc. 1993. Site Investigation Report: Yakima Training Center, Yakima, Washington. September.
3. Science Applications International Corporation. 1995. Final Resource Conservation and Recovery
Act Facility Assessment Report, U.S. Army Yakima Training Center. September.
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Figure 10-8
Former Fire Training Pit (YFCR-53) and Bird Bath
Wash Rack AOI Historical Analytical Results
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:

Qualifiers:
J = The analyte was positively identified; however the associated numerical value is
an estimated concentration only.
J+ = The analyte was positively identified; however the associated numerical value is
an estimated concentration only; the result may be biased high.
U = The analyte was analyzed for, but was not detected above the limit of quantitation (LOQ).
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Figure 10-9
AFFF Storage Area (Building 821) AOI
Historical Analytical Results
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Qualifiers:
J = The analyte was positively identified; however the associated numerical value is
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Figure 10-10
Refractometer Solutions Testing Area and Fire
Station 29 (Building 346) and AFFF Storage Area
(Building 321) AOI Historical Analytical Results
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Notes:

1. Groundwater and surface water results are reported in nanograms/liter (ng/L).

2. Soil and sediment results are reported in milligrams per kilogram (mg/kg).

3. Bolded values indicate detections.

4. Results that exceed Office of the Secretary of Defense (OSD) residential scenario
risk screening levels (OSD 2022) are highlighted gray.
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Qualifiers:
J = The analyte was positively identified; however the associated numerical value is
an estimated concentration only.
U = The analyte was analyzed for, but was not detected above the limit of quantitation (LOQ).
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A ARCADIS Figure 10-11
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Historical Analytical Results
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A ARCADIS

Figure 10-12
Boundary Well Groundwater Analytical Results
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PFOS b2 \
PFOA : :
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PFBS = perfluorobutanesulfonic acid
PFOA = perfluoroctanoic acid

| PFOS = perfluoroctane sulfonate
PFNA = perfluorononanoic acid
PFHxS = perfluorohexane sulfonate

4. Results that exceed Office of the Secretary of Defense (OSD)
residential scenario risk screening levels (OSD 2022) are highlighted gray.
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| U=The analyte was analyzed for, but was not detected above the limit of
quantitation (LOQ).
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/"~ Canal/Ditch Analytical Results Data Sources:

7/, ; . Groundwater - 2022 OSD Yakima Training Center, GIS Data, 2018
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m Use Area I./_/ A (dashed where inferred) . Risk Screening Level Exceedance ESRI ArcGIS Online, Aerial Imagery
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Potential Human Receptors
On-Installation Off-Installation
. Current/Future Scenario Hypothetical Future Current/Future Scenario
. Release / Transport Environmental Release / Transport .
Source Medium ) . . Exposure Media Exposure Route ) Trespasser / Outdoor L .
Mechanisms Media Mechanisms Outdoor Construction . . . Drinking Recreational
. Recreational | Site Worker | Resident [2]
Site Worker Worker Water Users Users
User [1]
Ingestion O O O O O n/a n/a
> surface Soil Dermal Contact O O O O O n/a n/a
Inhalation (dust) O O O O O n/a n/a
»| Infiltration / Vertical | —» Ingestion O O O O O n/a n/a
Migration Subsurface Soil Dermal Contact O O O O O n/a n/a
Inhalation (dust) O O O O O n/a n/a
_’I Uptake/Bioaccumulation I :ITerrestrial Biota [3] Ingestion | n/a | n/a | O | n/a | n/a | n/a | n/a
Aqueous Film-

Forming Foam -

"9 Ingestion O O n/a O O O n/a
(AFFF) Releases > i i i > >
) » Desorption / Dissolution > Groundwater 2 > Groundwater

to Soil and/or Dermal Contact Q Q nia O O O nia

Paved Surfaces

Surface Runoff / Dissolution
/ Adsorption

A 4

A4

Discharge/Recharge

A

Legend:
D = Potentially Complete Exposure Pathway
O = Incomplete Exposure Pathway

AOI = area of interest

BHHRA = baseline human health risk assessment
n/a = not applicable

PFAS = per- and polyfluoroalkyl substances

RI = remedial investigation

YTC = Yakima Training Center

Surface Water or v »|surface water [4] Ingestion O O O O n/a n/a O
Stormwater ' Dermal Contact O O O O nia nia O

A4
| Adsorption / Desorption |<—> Sediment Ingestion O O O O n/a n/a O

edimen

Dermal Contact O O O O n/a n/a O

\4
4>| Uptake/Bioaccumulation |—>|Aquatic Biota [5] Ingestion | n/a | n/a | O | n/a | n/a n/a | D

Notes:

[1] The current and reasonably expected future land use of the AOIs is industrial or military support. A hypothetical future site worker exposure scenario
assumes redevelopment of the AOI could occur, with potential mixing of, and subsequent exposure to, surface and subsurface soils.

[2] Hypothetical future residential exposure to soil and groundwater will be included to evaluate an unlimited use and unrestricted exposure scenario.

[3] Recreational hunting at YTC occurs in designated areas outside the cantonment. Wild game habitat at the cantonment AOIs is limited due to the presence
of buildings, pavement/concrete, maintained/mowed areas, and human activity. Therefore, game animals are not expected to forage at the cantonment AOls,
and the game ingestion exposure pathway is considered to be incomplete.

[4] Two irrigation canals divert water from the Yakima River in the vicinity of YTC to supplement irrigation water. The receptors and potential for human
exposure associated with this pathway will be determined during the Rl and addressed in the BHHRA.

[5] Aquatic biota data will not be collected during the RI. Due to the inherent uncertainties associated with modeling potential uptake and bioaccumulation in
animals, human exposure through consumption of aquatic biota will be discussed in the uncertainty section of the BHHRA.

[6] The human health conceptual site model may be revised based on information or sample data gathered during the Remedial Investigation.

Preliminary Human Health Conceptual Site Model for AOIs within the Cantonment

USAEC PFAS Remedial Investigation Figure 10-13

Yakima Training Center, WA




Potential Human Receptors
On-Installation Off-Installation
. Current/Future Scenario Hypothetical Future Current/Future Scenario
. Release / Transport Environmental Release / Transport .
Source Medium ) . ) Exposure Media Exposure Route . . Outdoor L .
Mechanisms Media Mechanisms Outdoor Construction | Subsistence Site Worker | Resident [2] Drinking Recreational
Site Worker Worker User [ Water Users Users
Ingestion D O O O O n/a n/a
> |surface Soil Dermal Contact D O O O O nla n/a
Inhalation (dust) D O O O O n/a n/a
»| Infiltration / Vertical  |— Ingestion O O O O O n/a n/a
Migration Subsurface Soil Dermal Contact O O O O O n/a n/a
Inhalation (dust) O O O O O n/a n/a
_’| Uptake/Bioaccumulation I :ITerrestriaI Biota [3] [Ingestion | n/a | n/a | O | n/a | n/a | n/a | n/a
Aqueous Film-
:g;“;'”g llzoam Ingestion O O n/a O O O n/a
( ) Releases » Desorption / Dissolution > Groundwater Y » Groundwater
to Soil and/or Dermal Contact O O n/a O O O n/a
Paved Surfaces v

Surface Runoff /
Dissolution / Adsorption

Surface Water or
Stormwater

Discharge/Recharge |
A

Legend:
D = Potentially Complete Exposure Pathway
O: Incomplete Exposure Pathway

AOI = area of interest

BHHRA = baseline human health risk assessment
n/a = not applicable

PFAS = per- and polyfluoroalkyl substances

RI = remedial investigation

v _ ol Surtace Water Ingestion O O D D n/a n/a O
Dermal Contact O O D D n/a n/a O
\4
| Adsorption / Desorption |<—> Sedi . Ingestion O Q O O n/a n/a O
eamen Dermal Contact O Q O O n/a n/a O
v
—>| Uptake/Bioaccumulation |—>|Aquatic Biota [3] Ingestion | n/a | n/a | O | n/a | n/a n/a | O

Notes:

[1] The current and reasonably expected future land use of the AOQIs is industrial or military support. A hypothetical future site worker exposure scenario
assumes redevelopment of the AOI could occur, with potential mixing of, and subsequent exposure to, surface and subsurface soils.

[2] Hypothetical future residential exposure to soil and groundwater will be included to evaluate an unlimited use and unrestricted exposure scenario.

[3] The land around the airstrip is frequented by the Yakama Nation for subsistence activities (e.g., root digging, hunting, and fishing). Terrestrial and aquatic
biota data will not be collected during the RI. Due to the inherent uncertainties associated with modeling potential uptake and bioaccumulation in plants and
animals, human exposure through consumption of terrestrial and aquatic biota will be discussed in the uncertainty section of the BHHRA.

[4] The conceptual site model may be revised based on information or sample data gathered during the Remedial Investigation.

Preliminary Human Health Conceptual Site Model for Mettie (Formerly Selah) Airstrip

USAEC PFAS Remedial Investigation

Figure 10-14

Yakima Training Center, WA




Quality Assurance Project Plan
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ARCADIS

Figure 17-1
Proposed EM-34 Geophysical Survey Area
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7\ River/Stream (Intermittent) == EM-34 Surface Resistivity Survey Focus

/" Canal/Ditch AFFF = Aqueous Film-Forming Foam

Deep Groundwater (i.e., Used for Installation AOI = Area of Interest Data Sources:
& Potable Supply) Flow Direction (Inferred) )

. Yakima Training Center, GIS Data, 2018
7 ESRI ArcGIS Online, Aerial |
///% AFFF Use Area — Perched Groundwater Flow Direction (Inferred) rels Online, Aerial Imagery

Coordinate System:
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Figure 17-2
Former Fire Training Pit (YFCR-53) and Bird Bath
Wash Rack AOI Prescriptive Sampling Locations

|
‘ I!' : Residential Scenario Industrial/Commercial |
’ " . . . . .
» & | Chemical Risk Screening Level Scenario Risk Screening Level |
Y ! (ng/L) (mg/ke) |
! ! FOS 0.013

|4 | o
FA | 6 | o019 |
FBS

6 |

39

-

N

FNA
[PrHxs | 39 | 013 |

1
YITC-SS-03 Fire)

SRR AT~ SB202 Training|Rit
o (YECR353);

 nola
_ Refractormeter,
Testing/Area

| iInstallation Boundary

I:I Cantonment Area
- Range/Training Area
AOI
7/ AFFF Use Area
~"\.—- River/Stream (Intermittent)

/" Canal/Ditch
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f

AFFF = Aqueous Film-Forming Foam
AOQI = Area of Interest

OSD = Office of the Secretary of Defense
PFBS = perfluorobutanesulfonic acid
PFOA = perfluoroctanoic acid

PFOS = perfluoroctane sulfonate

PFNA = perfluorononanoic acid

PFHxS = perfluorohexane sulfonate

@  Monitoring Well Proposed Sampling Locations
®  Potable Water Well (On-Installation) Surface Soil (Hand Auger)

—— Perched Groundwater Flow Direction Surface & Deep Soil (Hand Auger)

(Inferred)

Historical Results Surface Water

. Groundwater - 2022 OSD

itoring Well .
Risk Screening Level Exceedance New Shallow Monitoring We Data Sources:

Yakima Training Center, GIS Data, 2018
. Groundwater - No Exceedances ESRI ArcGIS Online, Aerial Imagery

i Coordinate System:
() Sediment - No Exceedances WGS 1984, 1ot Foces 16 Nt
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AFFF Storage Area (Building 821) AOI
Prescriptive Sampling Locations
: ‘_ ‘- ) o " - Residential Scenario Industria/CommerciaI
Risk Screening Level | Scenario Risk Screening Level |

Chemical :
Tap Water
(ng/L) (mg/kg)
PFOS | 4 | o013 |
PFOA | 6 | 0019 |
PFNA_ | 6 | 0019 |

N\ |
|

| WRY T
LN
riring Center Rd
" TC-TVR:6

AQI4
Refractometer,

Testing/Area

AFFF = Aqueous Film-Forming Foam
AOQI = Area of Interest

OSD = Office of the Secretary of Defense
PFBS = perfluorobutanesulfonic acid
PFOA = perfluoroctanoic acid

PFOS = perfluoroctane sulfonate

PFNA = perfluorononanoic acid

PFHxS = perfluorohexane sulfonate

L}
I:I Cantonment Area

- Range/Training Area @® Potable Water Well (On-Installation)

AOI —P» Perched Groundwater Flow Direction

v Historical Results (Inferred) @ New Shallow Monitoring Well Data Sources:
////A AFFF Use Area Groundwater - 2022 OSD Yakima Training Center, GIS Data, 2018

~"\.-— River/Stream (Intermittent) . Risk Screening Level Exceedance ESRIArcGIS Online, Aerial Imagery

@  Monitoring Well () Sediment - No Exceedances
e

Abandoned Monitoring Well Proposed Sampling Locations

1 Surface & Deep Soil (Hand Auger)
A Surface Water

7 . iq o Coordinate System:
//\," Canal/Ditch (] Soil - No Exceedances WGS 1984, UTM Zone 10 North
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Figure 17-4
Refractometer Solutions Testing Area and Fire
Station 29 (Building 346) and AFFF Storage Area
(Building 321) AOI Prescriptive Sampling Locations

|
. Risk Screening LeveI Scenario Risk Screenlng Level N

Chemical
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Surface Soil (Hand Auger)

: AFFF = Aqueous Film-Forming Foam
Surface & Deep Soil (Hand Auger) : AOI = Area of Interest

OSD = Office of the Secretary of Defense

Surface Water : PFBS = perfluorobutanesulfonic acid
PFOA = perfluoroctanoic acid
PFOS = perfluoroctane sulfonate
PFNA = perfluorononanoic acid
PFHxS = perfluorohexane sulfonate

Surface Water/Sediment

New Shallow Monitoring Well

) Monitoring Well Sediment - 2022 OSD
Risk Screening Level Exceedance
—— Perched Groundwater Flow Direction

Historical Results (Inferred) .
Groundwater - 2022 OSD Sediment - No Exceedances
. Risk Screening Level Exceedance

. . * Sediment sample was collected as a .
y/// AFFF Use Area A Surface Water - 2022 OSD dime _ _ Data Sources:

Risk Screening Level Exceedance multi-point composite of loose sediment Yakima Training Center, GIS Data, 2018
along the ditch and shallow accumulations ESRI ArcGIS Online, Aerial Imagery

[] Soil - 2022 OSD of soil at the edge of the asphalt pad.
Risk Screening Level Exceedance Coordinate System:
WGS 1984, UTM Zone 10 North

Soil - No Exceedances

~"\.-= River/Stream (Intermittent)

/" Canal/Ditch
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A ARCADIS Figure 17-5
Mettie Airstrip AOI
Prescriptive Sampling Locations
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Risk Screening LeveI Scenario Risk Screenmg Level
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Spring AFFF = Aqueous Film-Forming Foam
AOI = Area of Interest
OSD = Office of the Secretary of Defense
PFBS = perfluorobutanesulfonic acid
PFOA = perfluoroctanoic acid
PFOS = perfluoroctane sulfonate
PFNA = perfluorononanoic acid
PFHxS = perfluorohexane sulfonate

— Perched Groundwater Flow Direction Historical Results Proposed Sampling Locations
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®  Potable Water Well (On-Installation) g‘i’si:('szgiirﬁ’%[)l_evel £ condance A Surface Water

® Water Stand A Surface Water/Sediment

Soil - No Exceedances

[ S |

Sediment - No Exceedances Yakima Training Center, GIS Data, 2018

'Former Building ® Spring o . Data Sources:
A ESRI ArcGIS Online, Aerial Imagery

- River/Stream (Intermittent) Surface Water - No Exceedances

. . Coordinate System:
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Table 10-1 - On-Post Potable Water Wells Construction Details
PFAS RI QAPP

Yakima Training Center

Yakima, Washington

o Casing Approximate
Iden:,i\lfi(izl‘l':\tion f:él:tllr;?‘ Easting Northing Depth Static Water
(ft bgs) Level (ft bgs)
Pomona P-0829 Yakima 694871.1 5172244.4 353 407 Artesian Wells provide water for the
Jordan P-0551 (P-0550) Yakima 695149.8 5171842.6 365 617 53 cantonment area drinking water
Bowers P-0860 Yakima 696344.7 5173298.5 241 541 162 distribution system.
YRS P-1721 Yakima 701889.5 5172928.0 307 602 324 Well provides water for YRS drinking
water distribution system.
MPRC P-U084B Columbia 717131.4 5185002.5 1300 1311 1005 Well provides water for MPRC
drinking water distribution system.
Badger Pocket/ . 708607.6875 | 5192417.0000 "
Badger Gap P-UOB4E Yakima 707116.5087 | 5192944.1759 490 510 175 No additional notes.
Dead Truck Farm P-0020 Yakima 707154.0 5203249.0 40 150 53
Doris P-3002 Columbia 728443.7 5194962.1 580 580 435
Exit 11 P-2239 Yakima 701394.6 5188940.0 200 580 289
North Filey Road P-0010 Columbi 730923.3 5167831.9 40 950 533 Wells are pumped and treated as
orth Filey Roa - olumbia : : needed (i.e., to supply troops during
Range 19 P-2229 Yakima 706162.7 5184387.0 135 425 93 training exercises); wells are not
Range 55 P-2555 Yakima 718105.8 5168615.1 105 135 72 connected to main cantonment
drinking water distribution system.
Hester NA Yakima 703211.0 5172606.5 315 585 244
Range Control P-1804 Yakima 703217.7 5172521.4 281 302 266
Selah Airstrip P-2060 Yakima 704259.8 5176188.0 73 91 47
(NA - similar to Well supplies drinking water for
PAIC P-0840 Yakima 694859.4 5172220.4 NA NA approximately 60 residences and
Pomona well*) )
businesses off-post.
Acronyms:
bgs — below ground surface
ft — feet

MPRC — Multi-Purpose Range Complex

NA - not available

PAIC — Pamona Artesian Irrigation Company
YRS - Yakima Research Station

Sources:

Data table: Yakima Training Center. 2003. Yakima Training Center Well Data. June.

*Construction details not provided on source table noted above. Additional information regarding PAIC well construction is as provided by the United States Army
Corps of Engineers in the 2012 Periodic Review Report, Yakima Training Center, Yakima, Washington.

Table 10-1 Potable Wells Page 1 of 1



Table 10-2 - On-Post Monitoring Well Construction Details

PFAS RI QAPP

Yakima Training Center

Yakima, Washington

Well ID

Elevation

at TOC

(ft AMSL)

Ground Surface
Elevation
(ft AMSL)

Easting

UTM (m)

Northing
UTM (m)

Total
Depth (ft)

Screen
Interval
(ft bgs)

Fire Training Pit Monitoring Wells
FTP-1 1,467.72 1,464.59 695828.3 5173198.0 21 818
FTP-13 1,473.07 1,470.96 695878.5 5173153.0 25 10-20
FTP-14 1,457.48 1,455.35 695771.4 5173185.2 22 12-22
FTP-15 1,460.88 1,458.72 695783.1 5173228.9 20 10-20
FTP-16 1,444.81 1,442.68 695722.0 5173050.7 30 20-30
TVR/Old Mates Monitoring Wells
815-2 1,304.28 1,301.86 694687.7 5172445.5 132 115-130
MMP-1 1,301.37 1,298.39 694553.4 5172215.3 101 88 — 98
MMP-2 1,301.31 1,298.55 694529.6 5172207.9 76 6474
MRC-2 1,312.11 1,309.64 694558.9 5172939.9 114 101 — 111
MTS-1 1,361.02 1,359.05 695196.9 5172404.6 127 115-125
MTS-2 1,351.88 1,348.79 695135.9 5172405.4 113 101 — 111
MTS-3 1,362.36 1,362.62 695366.1 5172439.6 72 6272
MTS-4 1,331.88 1,332.14 695078.6 5172347.7 97 82 -97
TVR-1 1,320.17 1,317.32 694936.0 5172286.6 105 93 -103
TVR-2 1,317.56 1,314.18 694910.0 5172337.7 95 83 -93
TVR-3 1,310.60 1,310.86 694872.9 5172282.5 158 143 — 158
TVR-5 1,302.04 1,299.42 694704.2 5172275.0 142 132 — 142
TVR-6 1,310.06 1,310.30 694866.4 5172214.0 139 139 — 149
TVR-7 1,310.95 1,311.63 694882.5 5172255.6 140 140 — 150
Boundary Monitoring Wells

MW-01 1,322.95 1,320.60 694561.3 5173185.3 140 120-140
MW-02 1,292.26 1,289.70 694569.6 5172458.2 173 153-173
MW-03 1,307.66 1,305.00 693835.3 5171781.3 177 157-177
MW-04 1,315.69 1,314.30 693844.8 5171644.8 166 156-166
MW-05 1,354.49 1,351.80 693851.2 5171367.2 183 163-183
MW-06 1,315.81 1,313.40 693852.8 5171189.7 236 226-236
MW-07 1,323.93 1,321.20 693987.1 5171092.7 235 225-235
MW-08 1,360.67 1,358.00 694284.6 5171100.3 92 82-92

Abbreviations and Acronyms:

ft — feet

ft AMSL — feet above mean sea level

ft bgs — feet below ground surface

ID — identification
m — meter

Table 10-2 MW Construction

Old MATES - Old Mobilization and Training Equipment Site

TOC - top-of-casing
TVR — Tracked Vehicle Repair

UTM — Universal Transverse Mercator
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Table 10-3 - Groundwater PFAS SI, Baseline, and Boundary Investigation Analytical Results

PFAS RI QAPP
Yakima Training Center
Yakima, Washington

AOPI

Location

Sample/Duplicate ID

YTC-MMP-1-GW-020823

YTC-MMP-2-GW-020823

YTC-MRC-2-GW-020823

YTC-MTS-2-GW-020823

YTC-MMP-1-GW YTC-MMP-2-GW YTC-MRC-2-GW YTC-MTS-2-GW YTC-MTS-3-GW

YTC-MTS-2-GW-020823 /

YTC-FD-01-GW-020823 R e

Sample Date 02/08/2023 02/08/2023 02/08/2023 02/08/2023 02/08/2023 02/06/2023
Sample Type N N N N FD N
Matrix Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water

Analyte CAS OSD Tapwater Units
PFAS
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (F-53B Minor) 763051-92-9 - ng/L - - - - - -
2,3,3,3-Tetrafluoro-2-(heptafluoropropoxy)propanoic acid (HFPO-DA) 13252-13-6 6 ng/L - - - - - -
2H, 2H, 3H, 3H-perfluorodecanoic acid (7:3 FTCA) 812-70-4 - ng/L - - - - - -
2H, 2H, 3H, 3H-perfluorohexanoic acid 356-02-5 - ng/L - - - - - -
2H, 2H, 3H, 3H-perfluorooctanoic acid (5:3 FTCA) 914637-49-3 - ng/L - - - - - -
4,8-Dioxa-3H-perfluorononanoic acid (DONA) 919005-14-4 - ng/L - - - - - -
4:2 Fluorotelomer sulfonate (4:2 FTS) 757124-72-4 - ng/L 2.4 0.74 J 1.6 ] 1.6 U 1.6 U 1.6 ]
6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 - ng/L 1300 J 630 3.7 2.4 U 2.4 U 2.5 U
8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 - ng/L 300 110 5.4 2.4 U 2.4 U 2.5 U
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9CL-PF30ONS) 756426-58-1 - ng/L - - - - - -
N-Ethyl perfluoroctane sulfonamide (N-EtFOSA) 4151-50-2 - ng/L - - - - - -
N-Ethyl perfluorooctane sulfonamide ethanol (N-EtFOSE) 1691-99-2 - ng/L - - - - - -
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 - ng/L 2.5 U 2.6 U 2.4 U 2.4 U 2.4 U 2.5 U
N-Methy! perfluorooctane sulfonamide (N-MeFOSA) 31506-32-8 - ng/L - - - - - -
N-Methyl perfluorooctane sulfonamidoethanol (N-MeFOSE) 24448-09-7 - ng/L - - - - - -
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 - ng/L 17 U 1.7 U 1.6 U 1.6 U 1.6 U 1.6 U
Nonafluoro-3,6-Dioxaheptonic Acid (NFDHA) 151772-58-6 - ng/L - - - - - -
Perfluoro (2-Ethoxyethane) Sulfonic Acid (PFEESA) 113507-82-7 - ng/L - - - - - -
Perfluoro-3-methoxypropanoic aci (PFMPA) 377-73-1 - ng/L - - - - - -
Perfluoro-4-Methoxybutanic acid (PFMBA) 863090-89-5 - ng/L - - - - - -
Perfluorobutane sulfonic acid (PFBS) 375-73-5 601 ng/L 120 190 130 8.2 8.3 2.5
Perfluorobutanoic acid (PFBA) 375-22-4 - ng/L 140 110 53 7.5 7.4 4.1 U
Perfluorodecane sulfonic acid (PFDS) 335-77-3 - ng/L 0.91 J 1.7 U 1.6 U 1.6 U 1.6 U 1.6 U
Perfluorodecanoic acid (PFDA) 335-76-2 - ng/L 4.6 1.3 J 0.55 J 1.6 U 1.6 U 1.6 U
Perfluorododecane sulfonic acid (PFDOS) 79780-39-5 - ng/L - - - - - -
Perfluorododecanoic acid (PFDoA) 307-55-1 - ng/L 1.7 U 1.7 U 1.6 U 1.6 U 1.6 1.6 U
Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 - ng/L 120 56 25 0.76 J 0.67 J 1.6 U
Perfluoroheptanoic acid (PFHpA) 375-85-9 - ng/L 360 180 39 5.6 5.5 0.50 J
Perfluorohexane sulfonic acid (PFHxS) 355-46-4 39 ng/L 2000 1400 860 28 28 14
Perfluorohexanoic acid (PFHxA) 307-24-4 - ng/L 520 530 220 15 15 1.5 J
Perfluorononane sulfonic acid (PFNS) 68259-12-1 - ng/L 1.7 U 1.7 U 2.4 1.6 U 1.6 U 1.6 ]
Perfluorononanoic acid (PFNA) 375-95-1 6 ng/L 30 6.6 2.7 0.82 J 0.90 J 1.6 U
Perfluorooctane sulfonamide (PFOSA) 754-91-6 - ng/L 18 11 2.9 1.6 U 1.6 U 1.6 U
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 4 ng/L 5600 2300 1100 33 30 3.4
Perfluorooctanoic acid (PFOA) 335-67-1 6 ng/L 340 230 51 5.9 5.9 1.3 J
Perfluoropentane sulfonic acid (PFPeSA) 2706-91-4 - ng/L 180 210 150 6.5 6.5 2.0
Perfluoropentanoic acid (PFPeA) 2706-90-3 - ng/L 450 360 120 13 13 0.99 J
Perfluorotetradecanoic acid (PFTeDA) 376-06-7 - ng/L 17 U 1.7 U 1.6 U 1.6 U 1.6 U 1.6 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 - ng/L 17 U 1.7 U 1.6 U 1.6 U 1.6 U 1.6 U
Perfluoroundecanoic acid (PFUdA) 2058-94-8 - ng/L 1.7 U 1.7 U 1.6 U 1.6 U 1.6 U 1.6 U

Table 10-3 USACE_PFAS_Water_Results
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Table 10-3 - Groundwater PFAS SI, Baseline, and Boundary Investigation Analytical Results

PFAS RI QAPP
Yakima Training Center
Yakima, Washington

AOPI

Location

Sample/Duplicate ID

YTC-MTS-4-GW YTC-MW-01-GW YTC-MW-02-GW

YTC-MW-02-GW-052323 /

YTC-MTS-4-GW-020823

YTC-MW-01-GW-041223

YTC-MW-01-GW-052323

YTC-MW-02-GW-040323

YTC-MW-02-GW-052323

YTC-FD-02-GW-052323

Sample Date 02/08/2023 04/12/2023 05/23/2023 04/03/2023 05/23/2023 05/23/2023
Sample Type N N N N N FD
Matrix Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water

Analyte CAS OSD Tapwater Units

PFAS

11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (F-53B Minor) 763051-92-9 - ng/L - 2 U 1.8 U 1.8 U 1.8 U 1.8 U
2,3,3,3-Tetrafluoro-2-(heptafluoropropoxy)propanoic acid (HFPO-DA) 13252-13-6 6 ng/L - 2 U 1.8 U 1.8 U 1.8 U 1.8 U
2H, 2H, 3H, 3H-perfluorodecanoic acid (7:3 FTCA) 812-70-4 - ng/L - 100 U 89 U 92 U 92 U 90 U
2H, 2H, 3H, 3H-perfluorohexanoic acid 356-02-5 - ng/L - 20 U 18 U 18 U 18 U 18 U
2H, 2H, 3H, 3H-perfluorooctanoic acid (5:3 FTCA) 914637-49-3 - ng/L - 100 U 89 U 92 U 92 U 90 U
4,8-Dioxa-3H-perfluorononanoic acid (DONA) 919005-14-4 - ng/L - 2 U 1.8 U 1.8 U 1.8 U 1.8 U
4:2 Fluorotelomer sulfonate (4:2 FTS) 757124-72-4 - ng/L 1.6 U 4 U 3.6 ] 3.7 U 3.7 U 3.6 U
6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 - ng/L 2.4 U 4 U 3.6 U 3.7 U 3.7 U 3.6 U
8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 - ng/L 2.4 U 5 U 4.5 U 4.6 U 4.6 U 4.5 U
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9CL-PF30ONS) 756426-58-1 - ng/L - 4 U 3.6 U 3.7 U 3.7 U 3.6 U
N-Ethyl perfluoroctane sulfonamide (N-EtFOSA) 4151-50-2 - ng/L - 5 U 4.5 U 4.6 U 4.6 U 4.5 U
N-Ethyl perfluorooctane sulfonamide ethanol (N-EtFOSE) 1691-99-2 - ng/L - 50 U 45 U 46 U 46 U 45 U
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 - ng/L 2.4 U 4 U 3.6 U 3.7 U 3.7 U 3.6 U
N-Methy! perfluorooctane sulfonamide (N-MeFOSA) 31506-32-8 - ng/L - 5 U 4.5 U 4.6 U 4.6 U 4.5 U
N-Methyl perfluorooctane sulfonamidoethanol (N-MeFOSE) 24448-09-7 - ng/L - 50 U 45 U 46 U 46 U 45 U
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 - ng/L 1.6 U 4 U 3.6 U 3.7 U 3.7 U 3.6 U
Nonafluoro-3,6-Dioxaheptonic Acid (NFDHA) 151772-58-6 - ng/L - 5 U 4.5 U 4.6 U 4.6 U 4.5 U
Perfluoro (2-Ethoxyethane) Sulfonic Acid (PFEESA) 113507-82-7 - ng/L - 2 U 1.8 ] 1.8 U 1.8 U 1.8 U
Perfluoro-3-methoxypropanoic aci (PFMPA) 377-73-1 - ng/L - 2 U 1.8 U 1.8 U 1.8 U 1.8 U
Perfluoro-4-Methoxybutanic acid (PFMBA) 863090-89-5 - ng/L - 2 U 1.8 U 1.8 U 1.8 U 1.8 U
Perfluorobutane sulfonic acid (PFBS) 375-73-5 601 ng/L 18 23 32 18 1.8 ] 1.8 U
Perfluorobutanoic acid (PFBA) 375-22-4 - ng/L 7.5 11 9.4 8.4 1.8 ] 1.8 U
Perfluorodecane sulfonic acid (PFDS) 335-77-3 - ng/L 1.6 U 4 U 3.6 U 3.7 U 3.7 U 3.6 U
Perfluorodecanoic acid (PFDA) 335-76-2 - ng/L 1.6 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
Perfluorododecane sulfonic acid (PFDOS) 79780-39-5 - ng/L - 5 U 4.5 U 4.6 U 4.6 U 4.5 U
Perfluorododecanoic acid (PFDoA) 307-55-1 - ng/L 1.6 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 - ng/L 1.7 4.3 J 15 2.9 J 3.7 ] 3.6 U
Perfluoroheptanoic acid (PFHpA) 375-85-9 - ng/L 5.6 5.2 6.6 16 1.8 U 1.8 U
Perfluorohexane sulfonic acid (PFHxS) 355-46-4 39 ng/L 75 140 250 120 1.8 U 1.8 U
Perfluorohexanoic acid (PFHxA) 307-24-4 - ng/L 27 33 37 44 1.8 ] 1.8 U
Perfluorononane sulfonic acid (PFNS) 68259-12-1 - ng/L 1.6 U 4 U 3.6 ] 3.7 U 3.7 U 3.6 U
Perfluorononanoic acid (PFNA) 375-95-1 6 ng/L 1.6 U 4 U 3.6 U 3.7 U 3.7 U 3.6 U
Perfluorooctane sulfonamide (PFOSA) 754-91-6 - ng/L 1.6 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 4 ng/L 30 69 270 64 3.7 U 3.6 U
Perfluorooctanoic acid (PFOA) 335-67-1 6 ng/L 6.0 8.3 14 20 1.8 ] 1.8 U
Perfluoropentane sulfonic acid (PFPeSA) 2706-91-4 - ng/L 17 24 37 17 1.8 ] 1.8 U
Perfluoropentanoic acid (PFPeA) 2706-90-3 - ng/L 12 18 20 25 1.8 U 1.8 U
Perfluorotetradecanoic acid (PFTeDA) 376-06-7 - ng/L 1.6 U 4 U 3.6 U 3.7 U 3.7 U 3.6 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 - ng/L 1.6 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
Perfluoroundecanoic acid (PFUdA) 2058-94-8 - ng/L 1.6 U 4 U 3.6 U 3.7 U 3.7 U 3.6 U

Table 10-3 USACE_PFAS_Water_Results
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Table 10-3 - Groundwater PFAS SI, Baseline, and Boundary Investigation Analytical Results

PFAS RI QAPP
Yakima Training Center
Yakima, Washington

AOPI

Location

Sample/Duplicate ID

TCwoo

YTC-MW-03-GW-040623

YTC-MW-03-GW-052523

YTC-MW-04-GW-041323

YTC-MW-04-GW-041323 /

YTC-FD-01-GW-041323 YTC-MW-04-GW-052423

Sample Date 04/06/2023 05/25/2023 04/13/2023 04/13/2023 05/24/2023
Sample Type N N N FD N
Matrix Ground Water Ground Water Ground Water Ground Water Ground Water

Analyte CAS OSD Tapwater Units
PFAS
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (F-53B Minor) 763051-92-9 - ng/L 2.1 U 1.8 U 1.9 U 2 U 1.8 U
2,3,3,3-Tetrafluoro-2-(heptafluoropropoxy)propanoic acid (HFPO-DA) 13252-13-6 6 ng/L 2.1 U 1.8 U 1.9 U 2 U 1.8 U
2H, 2H, 3H, 3H-perfluorodecanoic acid (7:3 FTCA) 812-70-4 - ng/L 100 U 90 U 93 U 99 U 92 U
2H, 2H, 3H, 3H-perfluorohexanoic acid 356-02-5 - ng/L 21 U 18 U 19 U 20 U 18 U
2H, 2H, 3H, 3H-perfluorooctanoic acid (5:3 FTCA) 914637-49-3 - ng/L 100 U 90 U 93 U 99 U 92 U
4,8-Dioxa-3H-perfluorononanoic acid (DONA) 919005-14-4 - ng/L 2.1 U 1.8 U 1.3 J 2 U 1.8 U
4:2 Fluorotelomer sulfonate (4:2 FTS) 757124-72-4 - ng/L 4.1 U 3.6 U 3.7 ] 3.9 U 3.7 U
6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 - ng/L 4.1 ] 180 3.7 ] 3.9 U 11
8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 - ng/L 5.1 U 20 4.6 U 4.9 U 4.6 U
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9CL-PF30ONS) 756426-58-1 - ng/L 4.1 U 3.6 U 3.7 U 3.9 U 3.7 U
N-Ethyl perfluoroctane sulfonamide (N-EtFOSA) 4151-50-2 - ng/L 5.1 U 4.5 U 4.6 U 4.9 U 4.6 U
N-Ethyl perfluorooctane sulfonamide ethanol (N-EtFOSE) 1691-99-2 - ng/L 51 U 45 U 46 U 49 U 46 U
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 - ng/L 4.1 U 3.6 U 3.7 U 3.9 U 3.7 U
N-Methy! perfluorooctane sulfonamide (N-MeFOSA) 31506-32-8 - ng/L 5.1 U 4.5 U 4.6 U 4.9 U 4.6 U
N-Methyl perfluorooctane sulfonamidoethanol (N-MeFOSE) 24448-09-7 - ng/L 51 U 45 U 46 U 49 U 46 U
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 - ng/L 4.1 U 3.6 U 3.7 U 3.9 U 3.7 U
Nonafluoro-3,6-Dioxaheptonic Acid (NFDHA) 151772-58-6 - ng/L 5.1 U 4.5 U 4.6 U 4.9 U 4.6 U
Perfluoro (2-Ethoxyethane) Sulfonic Acid (PFEESA) 113507-82-7 - ng/L 2.1 U 1.8 U 1.9 ] 2 U 1.8 U
Perfluoro-3-methoxypropanoic aci (PFMPA) 377-73-1 - ng/L 2.1 U 1.8 U 1.9 U 2 U 1.8 U
Perfluoro-4-Methoxybutanic acid (PFMBA) 863090-89-5 - ng/L 2.1 U 1.8 U 1.9 U 2 U 1.8 U
Perfluorobutane sulfonic acid (PFBS) 375-73-5 601 ng/L 50 130 29 30 7
Perfluorobutanoic acid (PFBA) 375-22-4 - ng/L 22 89 7.9 8.8 4.3
Perfluorodecane sulfonic acid (PFDS) 335-77-3 - ng/L 4.1 U 3.6 U 3.7 U 3.9 U 3.7 U
Perfluorodecanoic acid (PFDA) 335-76-2 - ng/L 2.1 U 1.8 U 1.9 U 2 U 1.8 U
Perfluorododecane sulfonic acid (PFDOS) 79780-39-5 - ng/L 5.1 U 4.5 U 4.6 U 4.9 U 4.6 U
Perfluorododecanoic acid (PFDoA) 307-55-1 - ng/L 2.1 U 1.8 U 1.9 U 2 U 1.8 U
Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 - ng/L 4 J 61 3.7 ] 3.9 U 2.4 J
Perfluoroheptanoic acid (PFHpA) 375-85-9 - ng/L 20 120 9.8 9.8 5
Perfluorohexane sulfonic acid (PFHXxS) 355-46-4 39 ng/L 200 1000 140 130 64
Perfluorohexanoic acid (PFHxA) 307-24-4 - ng/L 73 340 45 44 18
Perfluorononane sulfonic acid (PFNS) 68259-12-1 - ng/L 4.1 U 3.6 U 3.7 ] 3.9 U 3.7 U
Perfluorononanoic acid (PFNA) 375-95-1 6 ng/L 4.1 U 18 3.7 U 3.9 U 3.7 U
Perfluorooctane sulfonamide (PFOSA) 754-91-6 - ng/L 2.1 U 1.8 U 1.9 U 2 U 1.8 U
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 4 ng/L 110 1500 27 26 78
Perfluorooctanoic acid (PFOA) 335-67-1 6 ng/L 26 140 12 12 8.3
Perfluoropentane sulfonic acid (PFPeSA) 2706-91-4 - ng/L 38 140 25 27 7.2
Perfluoropentanoic acid (PFPeA) 2706-90-3 - ng/L 61 270 25 24 15
Perfluorotetradecanoic acid (PFTeDA) 376-06-7 - ng/L 4.1 U 3.6 U 3.7 U 3.9 U 3.7 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 - ng/L 2.1 U 1.8 U 1.9 U 2 U 1.8 U
Perfluoroundecanoic acid (PFUdA) 2058-94-8 - ng/L 4.1 U 3.6 U 3.7 U 3.9 U 3.7 U

Table 10-3 USACE_PFAS_Water_Results
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Table 10-3 - Groundwater PFAS SI, Baseline, and Boundary Investigation Analytical Results

PFAS RI QAPP
Yakima Training Center
Yakima, Washington

AOPI

Location

Sample/Duplicate ID

YTC-MW-05-GW YTC-MW-06-GW

YTC-MW-05-GW-041123

YTC-MW-05-GW-052323

YTC-MW-06-GW-041923

YTC-MW-06-GW-052423

YTC-MW-07-GW-052423

Sample Date 04/11/2023 05/23/2023 04/19/2023 05/24/2023 05/24/2023
Sample Type N N N N N
Matrix Ground Water Ground Water Ground Water Ground Water Ground Water

Analyte CAS OSD Tapwater Units
PFAS
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (F-53B Minor) 763051-92-9 - ng/L 1.9 U 1.8 U 2.1 U 1.7 U 1.8 U
2,3,3,3-Tetrafluoro-2-(heptafluoropropoxy)propanoic acid (HFPO-DA) 13252-13-6 6 ng/L 1.9 U 1.8 U 2.1 U 1.7 U 1.8 U
2H, 2H, 3H, 3H-perfluorodecanoic acid (7:3 FTCA) 812-70-4 - ng/L 97 U 92 U 100 U 86 U 90 U
2H, 2H, 3H, 3H-perfluorohexanoic acid 356-02-5 - ng/L 19 U 18 U 21 U 17 U 18 U
2H, 2H, 3H, 3H-perfluorooctanoic acid (5:3 FTCA) 914637-49-3 - ng/L 97 U 92 U 100 U 86 U 90 U
4,8-Dioxa-3H-perfluorononanoic acid (DONA) 919005-14-4 - ng/L 1.9 U 1.8 U 2.1 U 1.7 U 1.8 U
4:2 Fluorotelomer sulfonate (4:2 FTS) 757124-72-4 - ng/L 3.9 U 3.7 U 4.2 ] 3.5 U 3.6 U
6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 - ng/L 3.9 ] 3.7 U 36 240 21
8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 - ng/L 4.8 U 4.6 U 5.2 U 7.7 J 4.5 U
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9CL-PF30ONS) 756426-58-1 - ng/L 3.9 U 3.7 U 4.2 U 3.5 U 3.6 U
N-Ethyl perfluoroctane sulfonamide (N-EtFOSA) 4151-50-2 - ng/L 4.8 U 4.6 U 5.2 U 4.3 U 4.5 U
N-Ethyl perfluorooctane sulfonamide ethanol (N-EtFOSE) 1691-99-2 - ng/L 48 U 46 U 52 U 43 U 45 U
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 - ng/L 3.9 U 3.7 U 4.2 U 3.5 U 3.6 U
N-Methy! perfluorooctane sulfonamide (N-MeFOSA) 31506-32-8 - ng/L 4.8 U 4.6 U 5.2 U 4.3 U 4.5 U
N-Methyl perfluorooctane sulfonamidoethanol (N-MeFOSE) 24448-09-7 - ng/L 48 U 46 U 52 U 43 U 45 U
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 - ng/L 3.9 U 3.7 U 4.2 U 3.5 U 3.6 U
Nonafluoro-3,6-Dioxaheptonic Acid (NFDHA) 151772-58-6 - ng/L 4.8 U 4.6 U 5.2 U 4.3 U 4.5 U
Perfluoro (2-Ethoxyethane) Sulfonic Acid (PFEESA) 113507-82-7 - ng/L 1.9 U 1.8 U 2.1 ] 1.7 U 1.8 U
Perfluoro-3-methoxypropanoic aci (PFMPA) 377-73-1 - ng/L 1.9 U 1.8 U 2.1 U 1.7 U 1.8 U
Perfluoro-4-Methoxybutanic acid (PFMBA) 863090-89-5 - ng/L 1.9 U 1.8 U 2.1 U 1.7 U 1.8 U
Perfluorobutane sulfonic acid (PFBS) 375-73-5 601 ng/L 7.4 1.8 U 13 120 38
Perfluorobutanoic acid (PFBA) 375-22-4 - ng/L 3.8 J 1.8 U 9 74 20
Perfluorodecane sulfonic acid (PFDS) 335-77-3 - ng/L 3.9 U 3.7 U 4.2 U 3.5 U 3.6 U
Perfluorodecanoic acid (PFDA) 335-76-2 - ng/L 1.9 U 1.8 U 2.1 U 1.7 U 1.8 U
Perfluorododecane sulfonic acid (PFDOS) 79780-39-5 - ng/L 4.8 U 4.6 U 5.2 U 4.3 U 4.5 U
Perfluorododecanoic acid (PFDoA) 307-55-1 - ng/L 1.9 U 1.8 U 2.1 U 1.7 U 1.8 U
Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 - ng/L 3.9 U 3.7 U 5.7 J 44 5.7 J
Perfluoroheptanoic acid (PFHpA) 375-85-9 - ng/L 7.5 1.8 U 11 120 25
Perfluorohexane sulfonic acid (PFHxS) 355-46-4 39 ng/L 66 1.8 U 110 1100 200
Perfluorohexanoic acid (PFHxA) 307-24-4 - ng/L 26 1.8 U 38 290 85
Perfluorononane sulfonic acid (PFNS) 68259-12-1 - ng/L 3.9 U 3.7 U 4.2 ] 3.5 U 3.6 U
Perfluorononanoic acid (PFNA) 375-95-1 6 ng/L 3.9 U 3.7 U 4.2 U 8.5 3.6 U
Perfluorooctane sulfonamide (PFOSA) 754-91-6 - ng/L 1.9 U 1.8 U 2.1 U 1.7 U 1.8 U
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 4 ng/L 3.9 U 3.7 U 200 1200 110
Perfluorooctanoic acid (PFOA) 335-67-1 6 ng/L 12 1.8 U 16 120 38
Perfluoropentane sulfonic acid (PFPeSA) 2706-91-4 - ng/L 6.9 1.8 U 15 140 35
Perfluoropentanoic acid (PFPeA) 2706-90-3 - ng/L 21 1.8 U 33 260 95
Perfluorotetradecanoic acid (PFTeDA) 376-06-7 - ng/L 3.9 U 3.7 U 4.2 U 3.5 U 3.6 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 - ng/L 1.9 U 1.8 U 2.1 U 1.7 U 1.8 U
Perfluoroundecanoic acid (PFUdA) 2058-94-8 - ng/L 3.9 U 3.7 U 4.2 U 3.5 U 3.6 U
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Table 10-3 - Groundwater PFAS SI, Baseline, and Boundary Investigation Analytical Results

PFAS RI QAPP
Yakima Training Center
Yakima, Washington

AOPI

Location

Sample/Duplicate ID

YTC-MW-08-GW YTC-SOURCE-1 YTC-TVR-2-GW YTC-TVR-3-GW YTC-TVR-6-GW

YTC-MW-08-GW-041423

YTC-MW-08-GW-052423

YTC-SOURCE-1-020723

YTC-TVR-2-GW-020823

YTC-TVR-3-GW-020723

YTC-TVR-6-GW-020623

Sample Date 04/14/2023 05/24/2023 02/07/2023 02/08/2023 02/07/2023 02/06/2023
Sample Type N N N N N N
Matrix Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water

Analyte CAS OSD Tapwater Units
PFAS
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (F-53B Minor) 763051-92-9 - ng/L 2.1 U 1.8 U - - - -
2,3,3,3-Tetrafluoro-2-(heptafluoropropoxy)propanoic acid (HFPO-DA) 13252-13-6 6 ng/L 2.1 U 1.8 U - - - -
2H, 2H, 3H, 3H-perfluorodecanoic acid (7:3 FTCA) 812-70-4 - ng/L 100 U 89 U - - - -
2H, 2H, 3H, 3H-perfluorohexanoic acid 356-02-5 - ng/L 21 U 18 U - - - -
2H, 2H, 3H, 3H-perfluorooctanoic acid (5:3 FTCA) 914637-49-3 - ng/L 100 U 89 U - - - -
4,8-Dioxa-3H-perfluorononanoic acid (DONA) 919005-14-4 - ng/L 2.1 U 1.8 U - - - -
4:2 Fluorotelomer sulfonate (4:2 FTS) 757124-72-4 - ng/L 4.2 U 3.6 U 1.7 ] 1.6 U 1.6 U 1.7 U
6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 - ng/L 4.2 U 3.6 U 2.5 U 2.4 U 2.5 U 2.6 U
8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 - ng/L 5.2 U 4.4 U 2.5 U 2.4 U 2.5 U 2.5 U
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9CL-PF30ONS) 756426-58-1 - ng/L 4.2 U 3.6 U - - - -
N-Ethyl perfluoroctane sulfonamide (N-EtFOSA) 4151-50-2 - ng/L 5.2 U 4.4 U - - - -
N-Ethyl perfluorooctane sulfonamide ethanol (N-EtFOSE) 1691-99-2 - ng/L 52 U 44 U - - - -
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 - ng/L 4.2 U 3.6 U 2.5 U 2.4 U 2.5 U 2.5 U
N-Methy! perfluorooctane sulfonamide (N-MeFOSA) 31506-32-8 - ng/L 5.2 U 4.4 U - - - -
N-Methyl perfluorooctane sulfonamidoethanol (N-MeFOSE) 24448-09-7 - ng/L 52 U 44 U - - - -
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 - ng/L 4.2 U 3.6 U 1.6 U 1.6 U 1.6 U 1.7 U
Nonafluoro-3,6-Dioxaheptonic Acid (NFDHA) 151772-58-6 - ng/L 5.2 U 4.4 U - - - -
Perfluoro (2-Ethoxyethane) Sulfonic Acid (PFEESA) 113507-82-7 - ng/L 2.1 U 1.8 U - - - -
Perfluoro-3-methoxypropanoic aci (PFMPA) 377-73-1 - ng/L 2.1 U 1.8 U - - - -
Perfluoro-4-Methoxybutanic acid (PFMBA) 863090-89-5 - ng/L 2.1 U 1.8 U - - - -
Perfluorobutane sulfonic acid (PFBS) 375-73-5 601 ng/L 2.1 ] 1.8 U 1.6 ] 5.9 27 4.1
Perfluorobutanoic acid (PFBA) 375-22-4 - ng/L 2.1 U 1.8 U 4.1 ] 9.5 11 4.0 J
Perfluorodecane sulfonic acid (PFDS) 335-77-3 - ng/L 4.2 U 3.6 U 1.6 U 1.6 U 1.1 J 1.7 U
Perfluorodecanoic acid (PFDA) 335-76-2 - ng/L 2.1 U 1.8 U 1.6 U 1.6 U 1.6 ] 2.8
Perfluorododecane sulfonic acid (PFDOS) 79780-39-5 - ng/L 5.2 U 4.4 U - - - -
Perfluorododecanoic acid (PFDoA) 307-55-1 - ng/L 2.1 U 1.8 U 1.6 U 1.6 U 1.6 U 1.7 U
Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 - ng/L 4.2 ] 3.6 U 1.6 ] 14 J 11 J+ 14 J
Perfluoroheptanoic acid (PFHpA) 375-85-9 - ng/L 2.1 U 1.8 U 1.6 U 4.9 8.8 3.2
Perfluorohexane sulfonic acid (PFHXxS) 355-46-4 39 ng/L 2.1 U 1.8 U 1.6 U 43 310 45
Perfluorohexanoic acid (PFHxA) 307-24-4 - ng/L 2.1 U 1.8 U 1.6 ] 12 46 8.5
Perfluorononane sulfonic acid (PFNS) 68259-12-1 - ng/L 4.2 U 3.6 U 1.6 U 1.6 U 0.52 J 1.7 U
Perfluorononanoic acid (PFNA) 375-95-1 6 ng/L 4.2 U 3.6 U 1.6 U 0.76 J 0.73 J 1.8
Perfluorooctane sulfonamide (PFOSA) 754-91-6 - ng/L 2.1 U 1.8 U 1.6 ] 1.6 U 0.80 J 1.7 uJ
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 4 ng/L 4.2 U 3.6 U 1.7 U 65 370 100
Perfluorooctanoic acid (PFOA) 335-67-1 6 ng/L 2.1 U 1.8 U 1.6 ] 5.3 13 3.6
Perfluoropentane sulfonic acid (PFPeSA) 2706-91-4 - ng/L 2.1 U 1.8 U 1.6 ] 7.1 49 7.2
Perfluoropentanoic acid (PFPeA) 2706-90-3 - ng/L 2.1 U 1.8 U 1.6 U 10 21 7.0
Perfluorotetradecanoic acid (PFTeDA) 376-06-7 - ng/L 4.2 U 3.6 U 1.6 U 1.6 U 1.6 U 1.7 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 - ng/L 2.1 U 1.8 U 1.6 U 1.6 U 1.6 U 1.7 U
Perfluoroundecanoic acid (PFUdA) 2058-94-8 - ng/L 4.2 U 3.6 U 1.6 U 1.6 U 1.6 U 1.7 U
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Table 10-3 - Groundwater PFAS SI, Baseline, and Boundary Investigation Analytical Results
PFAS RI QAPP

Yakima Training Center

Yakima, Washington

AOPI BIRD BATH WASH RACK BOUNDARY

Location YTC-BBWR-1 YTC-BBWR-2 YTC-BBWR-3 YTC-815-2 YTC-MRC-2

YTC-BBWR-1-GW-092420

Sample/Duplicate ID

YTC-BBWR-2-GW-092320 YTC-BBWR-3-GW-092420 YTC-815-2-092520 YTC-MRC-2-092520

Sample Date 09/24/2020 09/23/2020 09/24/2020 09/25/2020 09/25/2020
Sample Type N N N N N
Matrix Ground Water Ground Water Ground Water Ground Water Ground Water

Analyte CAS OSD Tapwater Units
PFAS
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (F-53B Minor) 763051-92-9 - ng/L - - - - -
2,3,3,3-Tetrafluoro-2-(heptafluoropropoxy)propanoic acid (HFPO-DA) 13252-13-6 6 ng/L - - - - -
2H, 2H, 3H, 3H-perfluorodecanoic acid (7:3 FTCA) 812-70-4 - ng/L - - - - -
2H, 2H, 3H, 3H-perfluorohexanoic acid 356-02-5 - ng/L - - - - -
2H, 2H, 3H, 3H-perfluorooctanoic acid (5:3 FTCA) 914637-49-3 - ng/L - - - - -
4,8-Dioxa-3H-perfluorononanoic acid (DONA) 919005-14-4 - ng/L - - - - -
4:2 Fluorotelomer sulfonate (4:2 FTS) 757124-72-4 - ng/L - - - - -
6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 - ng/L 7.4 J 4.1 J 6.9 ] 8.4 4.1 J
8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 - ng/L 7.7 U 7.1 U 6.9 U 7.7 U 5.2 J
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9CL-PF30ONS) 756426-58-1 - ng/L - - - - -
N-Ethyl perfluoroctane sulfonamide (N-EtFOSA) 4151-50-2 - ng/L - - - - -
N-Ethyl perfluorooctane sulfonamide ethanol (N-EtFOSE) 1691-99-2 - ng/L - - - - -
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 - ng/L 7.7 U 7.1 U 6.9 U 7.7 U 7.5 U
N-Methy! perfluorooctane sulfonamide (N-MeFOSA) 31506-32-8 - ng/L - - - - -
N-Methyl perfluorooctane sulfonamidoethanol (N-MeFOSE) 24448-09-7 - ng/L - - - - -
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 - ng/L 7.7 U 7.1 U 6.9 U 7.7 U 7.5 U
Nonafluoro-3,6-Dioxaheptonic Acid (NFDHA) 151772-58-6 - ng/L - - - - -
Perfluoro (2-Ethoxyethane) Sulfonic Acid (PFEESA) 113507-82-7 - ng/L - - - - -
Perfluoro-3-methoxypropanoic aci (PFMPA) 377-73-1 - ng/L - - - - -
Perfluoro-4-Methoxybutanic acid (PFMBA) 863090-89-5 - ng/L - - - - -
Perfluorobutane sulfonic acid (PFBS) 375-73-5 601 ng/L 2200 J 1400 J 1800 J 75 130
Perfluorobutanoic acid (PFBA) 375-22-4 - ng/L 540 250 360 37 64
Perfluorodecane sulfonic acid (PFDS) 335-77-3 - ng/L - - - - -
Perfluorodecanoic acid (PFDA) 335-76-2 - ng/L 3.9 U 3.5 U 3.5 U 3.8 U 3.8 U
Perfluorododecane sulfonic acid (PFDOS) 79780-39-5 - ng/L - - - - -
Perfluorododecanoic acid (PFDoA) 307-55-1 - ng/L 3.9 U 3.5 U 3.5 U 3.8 U 3.8 U
Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 - ng/L - - - - -
Perfluoroheptanoic acid (PFHpA) 375-85-9 - ng/L 690 J+ 250 400 47 34
Perfluorohexane sulfonic acid (PFHxS) 355-46-4 39 ng/L 20000 J 8300 J 7600 590 830 J
Perfluorohexanoic acid (PFHxA) 307-24-4 - ng/L 2800 J 1500 J 2300 120 170
Perfluorononane sulfonic acid (PFNS) 68259-12-1 - ng/L - - - - -
Perfluorononanoic acid (PFNA) 375-95-1 6 ng/L 3.9 U 3.5 U 3.5 U 3.8 U 2.6 J
Perfluorooctane sulfonamide (PFOSA) 754-91-6 - ng/L - - - - -
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 4 ng/L 6600 J 3100 J 2400 J 260 1200 J
Perfluorooctanoic acid (PFOA) 335-67-1 6 ng/L 820 380 220 51 49
Perfluoropentane sulfonic acid (PFPeSA) 2706-91-4 - ng/L - - - - -
Perfluoropentanoic acid (PFPeA) 2706-90-3 - ng/L 650 310 460 69 110
Perfluorotetradecanoic acid (PFTeDA) 376-06-7 - ng/L 3.9 U 3.5 U 3.5 U 3.8 U 3.8 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 - ng/L 3.9 U 3.5 U 3.5 U 3.8 U 3.8 U
Perfluoroundecanoic acid (PFUdA) 2058-94-8 - ng/L 3.9 U 3.5 U 3.5 U 3.8 U 3.8 U
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Table 10-3 - Groundwater PFAS SI, Baseline, and Boundary Investigation Analytical Results
PFAS RI QAPP

Yakima Training Center

Yakima, Washington

AOPI FIRE TRAINING PIT

Location YTC-FTP-1 YTC-FTP-13 YTC-FTP-14 YTC-FTP-15 YTC-FTP-16

YTC-FTP-13-092120 / YTC-FD-1

YTC-FTP-1-092320 YTC-FTP-13-092120

Sample/Duplicate ID

YTC-FTP-14-092220 YTC-FTP-15-092220 YTC-FTP-16-092420

GW-092120
Sample Date 09/23/2020 09/21/2020 09/21/2020 09/22/2020 09/22/2020 09/24/2020
Sample Type N N FD N N N
Matrix Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water
Analyte CAS OSD Tapwater Units
PFAS
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (F-53B Minor) 763051-92-9 - ng/L - - - - - -
2,3,3,3-Tetrafluoro-2-(heptafluoropropoxy)propanoic acid (HFPO-DA) 13252-13-6 6 ng/L - - - - - -
2H, 2H, 3H, 3H-perfluorodecanoic acid (7:3 FTCA) 812-70-4 - ng/L - - - - - -
2H, 2H, 3H, 3H-perfluorohexanoic acid 356-02-5 - ng/L - - - - - -
2H, 2H, 3H, 3H-perfluorooctanoic acid (5:3 FTCA) 914637-49-3 - ng/L - - - - - -
4,8-Dioxa-3H-perfluorononanoic acid (DONA) 919005-14-4 - ng/L - - - - - -
4:2 Fluorotelomer sulfonate (4:2 FTS) 757124-72-4 - ng/L - - - - - -
6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 - ng/L 3200 7.1 uJ 7.2 U 7.4 uJ 3.7 J 46
8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 - ng/L 230 7.1 U 7.2 U 7.4 U 6.9 U 7.4 U
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9CL-PF30ONS) 756426-58-1 - ng/L - - - - - -
N-Ethyl perfluoroctane sulfonamide (N-EtFOSA) 4151-50-2 - ng/L - - - - - -
N-Ethyl perfluorooctane sulfonamide ethanol (N-EtFOSE) 1691-99-2 - ng/L - - - - - -
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 - ng/L 7.5 U 7.1 U 7.2 U 7.4 U 6.9 U 7.4 U
N-Methy! perfluorooctane sulfonamide (N-MeFOSA) 31506-32-8 - ng/L - - - - - -
N-Methyl perfluorooctane sulfonamidoethanol (N-MeFOSE) 24448-09-7 - ng/L - - - - - -
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 - ng/L 7.5 U 7.1 U 7.2 U 7.4 U 6.9 U 7.4 U
Nonafluoro-3,6-Dioxaheptonic Acid (NFDHA) 151772-58-6 - ng/L - - - - - -
Perfluoro (2-Ethoxyethane) Sulfonic Acid (PFEESA) 113507-82-7 - ng/L - - - - - -
Perfluoro-3-methoxypropanoic aci (PFMPA) 377-73-1 - ng/L - - - - - -
Perfluoro-4-Methoxybutanic acid (PFMBA) 863090-89-5 - ng/L - - - - - -
Perfluorobutane sulfonic acid (PFBS) 375-73-5 601 ng/L 5900 J 1100 J 1100 J 570 320 5200 J
Perfluorobutanoic acid (PFBA) 375-22-4 - ng/L 1500 J 220 220 200 100 1700 J
Perfluorodecane sulfonic acid (PFDS) 335-77-3 - ng/L - - - - - -
Perfluorodecanoic acid (PFDA) 335-76-2 - ng/L 3.8 U 3.5 U 3.6 U 3.7 U 3.4 U 3.7 U
Perfluorododecane sulfonic acid (PFDOS) 79780-39-5 - ng/L - - - - - -
Perfluorododecanoic acid (PFDoA) 307-55-1 - ng/L 3.8 U 3.5 U 3.6 U 3.7 U 3.4 U 3.7 U
Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 - ng/L - - - - - -
Perfluoroheptanoic acid (PFHpA) 375-85-9 - ng/L 2000 J 120 120 190 81 2000 J
Perfluorohexane sulfonic acid (PFHxS) 355-46-4 39 ng/L 23000 J 3500 J 3500 2000 J 860 J 18000 J
Perfluorohexanoic acid (PFHxA) 307-24-4 - ng/L 11000 J 1200 J 1300 1400 J 530 11000 J
Perfluorononane sulfonic acid (PFNS) 68259-12-1 - ng/L - - - - - -
Perfluorononanoic acid (PFNA) 375-95-1 6 ng/L 75 J+ 3.5 U 3.6 U 4.2 3.9 38
Perfluorooctane sulfonamide (PFOSA) 754-91-6 - ng/L - - - - - -
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 4 ng/L 45000 J 410 440 1900 J 1700 J 10000 J
Perfluorooctanoic acid (PFOA) 335-67-1 6 ng/L 5200 J 150 160 490 180 3900 J
Perfluoropentane sulfonic acid (PFPeSA) 2706-91-4 - ng/L - - - - - -
Perfluoropentanoic acid (PFPeA) 2706-90-3 - ng/L 5300 J 280 300 570 300 6400 J
Perfluorotetradecanoic acid (PFTeDA) 376-06-7 - ng/L 3.8 uJ 3.5 U 3.6 U 3.7 U 3.4 U 3.7 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 - ng/L 3.8 U 3.5 U 3.6 U 3.7 U 3.4 U 3.7 U
Perfluoroundecanoic acid (PFUdA) 2058-94-8 - ng/L 4.0 J 3.5 U 3.6 U 3.7 U 3.4 U 3.7 U
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Table 10-3 - Groundwater PFAS SI, Baseline, and Boundary Investigation Analytical Results
PFAS RI QAPP

Yakima Training Center

Yakima, Washington

AOPI REFRACTOMETER SOLUTIONS TESTING AREA
Sample/Duplicate ID YTC-MMP-1-092420 YTC-MMP-2-092520 YTC-TVR-5-092520
Sample Date 09/24/2020 09/25/2020 09/25/2020
Sample Type N N N
Matrix Ground Water Ground Water Ground Water
OSD Tapwater
PFAS
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (F-53B Minor) 763051-92-9 - ng/L - - -
2,3,3,3-Tetrafluoro-2-(heptafluoropropoxy)propanoic acid (HFPO-DA) 13252-13-6 6 ng/L - - -
2H, 2H, 3H, 3H-perfluorodecanoic acid (7:3 FTCA) 812-70-4 - ng/L - - -
2H, 2H, 3H, 3H-perfluorohexanoic acid 356-02-5 - ng/L - - -
2H, 2H, 3H, 3H-perfluorooctanoic acid (5:3 FTCA) 914637-49-3 - ng/L - - -
4,8-Dioxa-3H-perfluorononanoic acid (DONA) 919005-14-4 - ng/L - - -
4:2 Fluorotelomer sulfonate (4:2 FTS) 757124-72-4 - ng/L - - -
6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 - ng/L 670 670 8.0 U
8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 - ng/L 300 140 8.0 U
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9CL-PF30ONS) 756426-58-1 - ng/L - - -
N-Ethyl perfluoroctane sulfonamide (N-EtFOSA) 4151-50-2 - ng/L - - -
N-Ethyl perfluorooctane sulfonamide ethanol (N-EtFOSE) 1691-99-2 - ng/L - - -
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 - ng/L 7.5 U 7.9 U 8.0 U
N-Methy! perfluorooctane sulfonamide (N-MeFOSA) 31506-32-8 - ng/L - - -
N-Methyl perfluorooctane sulfonamidoethanol (N-MeFOSE) 24448-09-7 - ng/L - - -
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 - ng/L 7.5 U 7.9 U 8.0 U
Nonafluoro-3,6-Dioxaheptonic Acid (NFDHA) 151772-58-6 - ng/L - - -
Perfluoro (2-Ethoxyethane) Sulfonic Acid (PFEESA) 113507-82-7 - ng/L - - -
Perfluoro-3-methoxypropanoic aci (PFMPA) 377-73-1 - ng/L - - -
Perfluoro-4-Methoxybutanic acid (PFMBA) 863090-89-5 - ng/L - - -
Perfluorobutane sulfonic acid (PFBS) 375-73-5 601 ng/L 46 100 47
Perfluorobutanoic acid (PFBA) 375-22-4 - ng/L 53 81 36
Perfluorodecane sulfonic acid (PFDS) 335-77-3 - ng/L - - -
Perfluorodecanoic acid (PFDA) 335-76-2 - ng/L 5.7 2.2 J 4.0 U
Perfluorododecane sulfonic acid (PFDOS) 79780-39-5 - ng/L - - -
Perfluorododecanoic acid (PFDoA) 307-55-1 - ng/L 3.8 U 4.0 U 4.0 U
Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 - ng/L - - -
Perfluoroheptanoic acid (PFHpA) 375-85-9 - ng/L 130 140 23
Perfluorohexane sulfonic acid (PFHxS) 355-46-4 39 ng/L 960 J 970 J 300
Perfluorohexanoic acid (PFHxA) 307-24-4 - ng/L 190 290 100
Perfluorononane sulfonic acid (PFNS) 68259-12-1 - ng/L - - -
Perfluorononanoic acid (PFNA) 375-95-1 6 ng/L 14 7.8 4.0 U
Perfluorooctane sulfonamide (PFOSA) 754-91-6 - ng/L - - -
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 4 ng/L 5300 J 2600 J 180
Perfluorooctanoic acid (PFOA) 335-67-1 6 ng/L 150 170 18
Perfluoropentane sulfonic acid (PFPeSA) 2706-91-4 - ng/L - - -
Perfluoropentanoic acid (PFPeA) 2706-90-3 - ng/L 180 270 100
Perfluorotetradecanoic acid (PFTeDA) 376-06-7 - ng/L 3.8 U 4.0 U 4.0 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 - ng/L 3.8 U 4.0 U 4.0 U
Perfluoroundecanoic acid (PFUdA) 2058-94-8 - ng/L 3.8 U 4.0 U 4.0 U
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Table 10-3 - Groundwater PFAS SI, Baseline, and Boundary Investigation Analytical Results

PFAS RI QAPP
Yakima Training Center
Yakima, Washington

Notes:

1. Bolded values indicate the result was detected greater than the limit of detection.
2. Grey shaded values indicate the result was detected greater than the 2022 Office of the Secretary of Defense (OSD) risk screening levels, (OSD. 2022.
Memorandum: Investigating Per- and Polyfluoroalkyl Substances within the Department of Defense Cleanup Program. July).

Acronyms/Abbreviations:

-- = not applicable

% = percent

AOPI = Area of Potential Interest

CAS = Chemical Abstracts Service number
FD = field duplicate sample

ID = identification

N = primary sample

ng/L = nanograms per liter (parts per trillion)
PFAS = per- and polyfluoroalkyl substances

Qualifier Description

J The analyte was positively identified; however the associated numerical value is an estimated concentration only.

J+ The result is an estimated quantity; the result may be biased high.

U The analyte was analyzed for but the result was not detected above thelimit of quantitation (LOQ).

uJ The analyte was analyzed for but was not detected. The reported limit of quantitation (LOQ) is approximate and may be inaccurate or

imprecise.
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Table 10-4 - Soil PFAS Sl and Baseline Analytical Results
PFAS RI QAPP

Yakima Training Center

Yakima, Washington

AOPI BUILDING 321 AFFF STORAGE AREA BUILDING 821 AFFF STORAGE AREA REFRACTOMETER SOLUTIONS TESTING AREA
Location
Sample/Duplicate ID YTC-B321-1-S0O-092320 YTC-B321-2-S0O-092320 YTC-B821-1-S0O-092320 YTC-B821-2-S0-092320 YTC-RSTA-2-S0-092520 YTC-RSTA-3-S0-092420
Sample Date 09/23/2020 09/23/2020 09/23/2020 09/23/2020 09/25/2020 09/24/2020
Sample Type N N N N N N
Matrix Soil Soil Soil Soil Soil Soil
Analyte CAS OSD. s Units Result Result Result Result Result Result
Screening Level

PFAS
6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 - mg/kg 0.0019 U 0.002 U 0.0017 U 0.0019 U 0.0021 U 0.0019
8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 - mg/kg 0.0019 U 0.002 U 0.0017 U 0.0019 U 0.0013 J 0.0015 J
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 - mg/kg 0.0019 U 0.002 U 0.0017 U 0.0019 U 0.0021 U 0.0019 U
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 - mg/kg 0.0019 U 0.002 U 0.0017 U 0.0019 U 0.0021 U 0.0019 U
Perfluorobutane sulfonic acid (PFBS) 375-73-5 1.9 (R) 25 (I/C) mg/kg 0.00093 U 0.00065 J 0.00085 U 0.00093 U 0.0011 U 0.0025
Perfluorobutanoic acid (PFBA) 375-22-4 -- mg/kg 0.00093 U 0.0011 0.00085 U 0.00093 U 0.0011 U 0.00093 u
Perfluorodecanoic acid (PFDA) 335-76-2 -- mg/kg 0.00093 U 0.0011 0.00085 U 0.00093 U 0.0022 0.00093 u
Perfluorododecanoic acid (PFDoA) 307-55-1 - mg/kg 0.00093 U 0.001 U 0.00085 U 0.00093 U 0.0012 0.00093 U
Perfluoroheptanoic acid (PFHpA) 375-85-9 -- mg/kg 0.00093 U 0.0007 J 0.00085 U 0.00093 U 0.0011 U 0.00084 J
Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.13 (R) 1.6 (I/C) mg/kg 0.00093 U 0.0065 0.00046 J 0.00093 U 0.0011 U 0.082
Perfluorohexanoic acid (PFHxA) 307-24-4 - mg/kg 0.00093 U 0.0043 0.00085 U 0.00093 U 0.0011 U 0.003
Perfluorononanoic acid (PFNA) 375-95-1 0.019 (R) 0.25 (I/C) mg/kg 0.00093 U 0.001 U 0.00085 U 0.00093 U 0.0011 U 0.00093
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.013 (R) 0.16 (I/C) mg/kg 0.0031 0.015 0.0027 0.0017 0.0035 0.76 J
Perfluorooctanoic acid (PFOA) 335-67-1 0.019 (R) 0.25 (I/C) mg/kg 0.00093 U 0.0009 J 0.00085 U 0.00093 U 0.0011 U 0.0027
Perfluoropentanoic acid (PFPeA) 2706-90-3 - mg/kg 0.00093 U 0.002 0.00085 U 0.00093 U 0.0011 U 0.00098
Perfluorotetradecanoic acid (PFTeDA) 376-06-7 - mg/kg 0.00093 U 0.001 U 0.00085 U 0.00093 U 0.0011 U 0.00093 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 - mg/kg 0.00093 U 0.001 U 0.00085 U 0.00093 U 0.0011 U 0.00093 U
Perfluoroundecanoic acid (PFUdA) 2058-94-8 - mg/kg 0.00093 U 0.001 U 0.00085 U 0.00093 U 0.0016 J 0.00093 U
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Table 10-4 - Soil PFAS Sl and Baseline Analytical Results
PFAS RI QAPP

Yakima Training Center

Yakima, Washington

AOPI SELAH AIRSTRIP
Location
Sample/Duplicate ID YTC-SELAH-1-S0-092220 YTC-SELAH-2-S0-092220 YTC-SELAH-3-S0-092220 YTC-SELAH-4-S0-092220 YTC-SELAH-5-S0-092220
Sample Date 09/22/2020 09/22/2020 09/22/2020 09/22/2020 09/22/2020
Sample Type N N N N N
Matrix Soil Soil Soil Soil Soil
Analyte CAS OSD. s Units Result Result Result Result Result
Screening Level

PFAS
6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 - mg/kg 0.0021 U 0.0019 U 0.0017 U 0.002 U 0.0019 U
8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 - mg/kg 0.0021 U 0.0019 U 0.0017 U 0.002 U 0.0019 U
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 -- mg/kg 0.0021 U 0.0019 U 0.0017 U 0.002 U 0.0019 U
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 - mg/kg 0.0021 U 0.0019 U 0.0017 U 0.002 U 0.0019 U
Perfluorobutane sulfonic acid (PFBS) 375-73-5 1.9 (R) 25 (I/C) mg/kg 0.0011 U 0.00097 U 0.00087 U 0.001 U 0.00095 U
Perfluorobutanoic acid (PFBA) 375-22-4 - mg/kg 0.0011 U 0.00097 U 0.00087 U 0.001 U 0.00095 U
Perfluorodecanoic acid (PFDA) 335-76-2 - mg/kg 0.0011 U 0.00097 U 0.00087 U 0.001 U 0.00095 U
Perfluorododecanoic acid (PFDoA) 307-55-1 - mg/kg 0.0011 U 0.00097 U 0.00087 U 0.001 U 0.00095 U
Perfluoroheptanoic acid (PFHpA) 375-85-9 - mg/kg 0.0011 U 0.00097 U 0.00087 U 0.001 U 0.00095 U
Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.13 (R) 1.6 (I/C) mg/kg 0.011 0.00072 J 0.00087 U 0.001 U 0.00095 U
Perfluorohexanoic acid (PFHxA) 307-24-4 - mg/kg 0.002 0.00097 U 0.00087 U 0.001 U 0.00095 U
Perfluorononanoic acid (PFNA) 375-95-1 0.019 (R) 0.25 (I/C) mg/kg 0.0011 U 0.00097 U 0.00087 U 0.001 U 0.00095 u
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.013 (R) 0.16 (I/C) mg/kg 0.12 0.071 0.0038 0.001 U 0.00095 U
Perfluorooctanoic acid (PFOA) 335-67-1 0.019 (R) 0.25 (I/C) mg/kg 0.002 0.00097 U 0.00087 U 0.001 U 0.00095 U
Perfluoropentanoic acid (PFPeA) 2706-90-3 - mg/kg 0.0011 U 0.00097 U 0.00087 U 0.001 U 0.00095 U
Perfluorotetradecanoic acid (PFTeDA) 376-06-7 - mg/kg 0.0011 U 0.00097 U 0.00087 U 0.001 U 0.00095 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 - mg/kg 0.0011 U 0.00097 U 0.00087 U 0.001 U 0.00095 U
Perfluoroundecanoic acid (PFUdA) 2058-94-8 - mg/kg 0.0011 U 0.00097 U 0.00087 U 0.001 U 0.00095 U
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Table 10-4 - Soil PFAS Sl and Baseline Analytical Results
PFAS RI QAPP

Yakima Training Center

Yakima, Washington

AOPI VEHICLE MAINTENANCE SHOP AFFF STORAGE AREA
Location YTCVNS2
Sample/Duplicate ID YTC-VMS-1-S0-092320 YTC-VMS-2-S0-092320 YTC-FD-1-S0-092320
Sample Date 09/23/2020 09/23/2020 09/23/2020
Sample Type N N FD
Matrix Soil Soil Soil
Sczzginglil:evel Result Result Result

PFAS

6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 - mg/kg 0.0021 U 0.0018 uJ 0.0022 U
8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 - mg/kg 0.0021 U 0.0018 U 0.0022 U
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 - mg/kg 0.0021 U 0.0018 U 0.0022 U
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 - mg/kg 0.0021 U 0.0018 U 0.0022 U
Perfluorobutane sulfonic acid (PFBS) 375-73-5 1.9 (R) 25 (I/C) mg/kg 0.0011 U 0.0009 U 0.0011 U
Perfluorobutanoic acid (PFBA) 375-22-4 - mg/kg 0.0011 U 0.0009 U 0.0011 U
Perfluorodecanoic acid (PFDA) 335-76-2 - mg/kg 0.0011 U 0.0009 U 0.0011 U
Perfluorododecanoic acid (PFDoA) 307-55-1 - mg/kg 0.0011 U 0.0009 U 0.0011 U
Perfluoroheptanoic acid (PFHpA) 375-85-9 - mg/kg 0.0011 U 0.0009 U 0.0011 U
Perfluorohexane sulfonic acid (PFHXxS) 355-46-4 0.13 (R) 1.6 (I/C) mg/kg 0.0011 U 0.0009 U 0.0011 U
Perfluorohexanoic acid (PFHxA) 307-24-4 - mg/kg 0.0011 U 0.0009 U 0.0011 U
Perfluorononanoic acid (PFNA) 375-95-1 0.019 (R) 0.25 (I/C) mg/kg 0.0011 U 0.0009 U 0.0011 U
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.013 (R) 0.16 (I/C) mg/kg 0.0011 U 0.0018 0.0018
Perfluorooctanoic acid (PFOA) 335-67-1 0.019 (R) 0.25 (I/C) mg/kg 0.0011 U 0.0009 U 0.0011 U
Perfluoropentanoic acid (PFPeA) 2706-90-3 - mg/kg 0.0011 U 0.0009 U 0.0011 U
Perfluorotetradecanoic acid (PFTeDA) 376-06-7 - mg/kg 0.0011 U 0.0009 U 0.0011 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 -- mg/kg 0.0011 U 0.0009 U 0.0011 U
Perfluoroundecanoic acid (PFUdA) 2058-94-8 - mg/kg 0.0011 U 0.0009 U 0.0011 U
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Table 10-4 - Soil PFAS Sl and Baseline Analytical Results
PFAS RI QAPP

Yakima Training Center

Yakima, Washington

Notes:

1. Bolded values indicate the result was detected greater than the limit of detection.

2. All laboratory reported results in nanograms per gram (ng/g) were converted to milligrams per kilogram (mg/kg).

3. Data are compared to the 2022 Office of the Secretary of Defense (OSD) risk screening levels, (OSD. 2022. Memorandum: Investigating Per- and
Polyfluoroalkyl Substances within the Department of Defense Cleanup Program. July).

4. Grey shaded values indicate the result was detected greater than or equal to the OSD risk screening level for the residential scenario. Italicized values
indicate the result was detected greater than the OSD risk screening level for the industrial/commercial and residential scenario.

Acronyms/Abbreviations:

-- = not applicable/not analyzed

% = percent

AOPI = Area of Potential Interest

CAS = Chemical Abstracts Service number
FD = field duplicate sample

1/C = industrial/commercial receptor scenario
ID = identification

mg/kg = milligrams per kilogram (parts per million)
N = primary sample

PFAS = per- and polyfluoroalkyl substances
R = residential receptor scenario

Qualifier Description

J The analyte was positively identified; however the associated numerical value is an estimated concentration only.
U The analyte was analyzed for but the result was not detected above thelimit of quantitation (LOQ).
uJ The analyte was analyzed for but was not detected. The reported limit of quantitation (LOQ) is approximate and may be inaccurate or imprecise.
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Table 10-5 - Surface Water PFAS S| and Baseline Analytical Results
PFAS RI QAPP

Yakima Training Center

Yakima, Washington

AOPI SELAH CREEK

Location YTC-SW-04 YTC-SW-08 YTC-SELAHCR-1

YTC-SW-04-020723 / YTC-FD-
01-SW-020723

SELAH SPRINGS
YTC-SELAHSP-1

YTC-SELAHSP-SW-092220 /

YTC-SW-04-020723 YTC-FD-1-SW-092220

YTC-SW-08-020723 YTC-SELAHCR-SW-092220 YTC-SELAHSP-SW-092220

Sample/Duplicate ID

Sample Date 02/07/2023 02/07/2023 02/07/2023 09/22/2020 09/22/2020 09/22/2020
Sample Type N FD N N N FD
Matrix Surface Water Surface Water Surface Water Surface Water Surface Water Surface Water
OSD Tapwater Result REII Result Result RN Result

PFAS

4:2 Fluorotelomer sulfonate (4:2 FTS) 757124-72-4 - ng/L 0.60 J 0.61 J 1.8 U - - -

6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 - ng/L 180 200 2.7 U 7.8 U 6.8 U 6.7 U
8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 - ng/L 81 80 2.7 U 7.8 ] 6.8 U 6.7 U
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 - ng/L 2.7 U 2.6 U 2.7 U 7.8 U 6.8 U 6.7 U
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 - ng/L 1.8 U 1.7 U 1.8 U 7.8 U 6.8 U 6.7 U
Perfluorobutane sulfonic acid (PFBS) 375-73-5 601 ng/L 26 29 1.8 U 3.9 ] 3.4 U 3.4 U
Perfluorobutanoic acid (PFBA) 375-22-4 - ng/L 22 21 4.5 U 3.9 U 3.4 U 3.4 U
Perfluorodecane sulfonic acid (PFDS) 335-77-3 - ng/L 2.5 2.4 1.8 U - - -

Perfluorodecanoic acid (PFDA) 335-76-2 - ng/L 11 11 1.8 U 3.9 ] 3.4 U 3.4 ]
Perfluorododecanoic acid (PFDoA) 307-55-1 - ng/L 1.9 J 1.9 1.8 UX 3.9 U 3.4 U 3.4 U
Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 - ng/L 41 43 1.8 U - - -

Perfluoroheptanoic acid (PFHpA) 375-85-9 - ng/L 59 59 1.8 U 3.9 ] 3.4 U 3.4 U
Perfluorohexane sulfonic acid (PFHxS) 355-46-4 39 ng/L 360 360 1.8 U 3.9 U 3.4 U 3.4 U
Perfluorohexanoic acid (PFHxA) 307-24-4 - ng/L 160 170 1.8 U 3.9 ] 3.4 U 3.4 U
Perfluorononane sulfonic acid (PFNS) 68259-12-1 - ng/L 3.8 3.4 1.8 U - - -

Perfluorononanoic acid (PFNA) 375-95-1 6 ng/L 12 12 1.8 U 3.9 U 3.4 U 3.4 U
Perfluorooctane sulfonamide (PFOSA) 754-91-6 - ng/L 11 J+ 12 J+ 1.8 U - - -

Perfluorooctane sulfonic acid (PFOS) 1763-23-1 4 ng/L 2900 2900 1.9 U 3.9 U 3.4 U 3.4 U
Perfluorooctanoic acid (PFOA) 335-67-1 6 ng/L 78 83 1.8 U 3.9 U 3.4 U 3.4 U
Perfluoropentane sulfonic acid (PFPeSA) 2706-91-4 - ng/L 39 41 1.8 U - - -

Perfluoropentanoic acid (PFPeA) 2706-90-3 - ng/L 79 78 1.8 U 3.9 U 3.4 U 3.4 U
Perfluorotetradecanoic acid (PFTeDA) 376-06-7 - ng/L 1.8 U 1.7 U 1.8 UX 3.9 U 3.4 U 3.4 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 - ng/L 1.8 U 1.7 U 1.8 UX 3.9 U 3.4 U 3.4 U
Perfluoroundecanoic acid (PFUdA) 2058-94-8 - ng/L 2.3 2.4 1.8 U 3.9 U 3.4 U 3.4 U
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Table 10-5 - Surface Water PFAS S| and Baseline Analytical Results

PFAS RI QAPP
Yakima Training Center
Yakima, Washington

Notes:

1. Bolded values indicate the result was detected greater than the limit of detection.
2. Grey shaded values indicate the result was detected greater than the 2022 Office of the Secretary of Defense (OSD) risk screening levels, (OSD. 2022.
Memorandum: Investigating Per- and Polyfluoroalkyl Substances within the Department of Defense Cleanup Program. July).

Acronyms/Abbreviations:

-- = not applicable

% = percent

AOPI = Area of Potential Interest

CAS = Chemical Abstracts Service number
FD = field duplicate sample

ID = identification

N = primary sample

ng/L = nanograms per liter (parts per trillion)
PFAS = per- and polyfluoroalkyl substances

Qualifier Description

J The analyte was positively identified; however the associated numerical value is an estimated concentration only.
J+ The result is an estimated quantity; the result may be biased high.
U The analyte was analyzed for but the result was not detected above thelimit of quantitation (LOQ).
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Table 10-6 - Sediment PFAS Sl and Baseline Analytical Results
PFAS RI QAPP

Yakima Training Center

Yakima, Washington

AOPI

Location YTC-SED-01 YTC-SED-02 YTC-SED-03 YTC-SED-04 YTC-SED-05

Sample/Duplicate ID YTC-SED-01-020723 YTC-SED-02-020723 YTC-SED-03-020723 YTC-SED-04-020723 YTCSE&?;;E_%Z%%; iy YTC-SED-05-020723

Sample Date 02/07/2023 02/07/2023 02/07/2023 02/07/2023 02/07/2023 02/07/2023
Sample Type N N N N FD N
Matrix Sediment Sediment Sediment Sediment Sediment Sediment
Analyte CAS OSD. SIS Units REI Result RIS Result Result Result
Screening Level

PFAS
4:2 Fluorotelomer sulfonate (4:2 FTS) 757124-72-4 - mg/kg 0.0024 U 0.0029 U 0.0023 U 0.0026 U 0.0022 U 0.0022 U
6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 - mg/kg 0.0024 U 0.0029 U 0.0023 U 0.0026 U 0.0022 U 0.0022 U
8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 - mg/kg 0.0036 U 0.0044 U 0.0034 U 0.0038 U 0.0033 U 0.0033 U
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 - mg/kg 0.0024 U 0.0029 U 0.0023 U 0.0026 U 0.0022 U 0.0022 U
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 - mg/kg 0.0024 U 0.0029 U 0.0023 U 0.0026 U 0.0022 U 0.0022 U
Perfluorobutane sulfonic acid (PFBS) 375-73-5 1.9 (R) 25 (I/C) mg/kg 0.0024 U 0.0029 U 0.0023 U 0.0026 U 0.0022 U 0.0022 u
Perfluorobutanoic acid (PFBA) 375-22-4 - mg/kg 0.0024 U 0.0029 U 0.0023 U 0.0026 U 0.0022 U 0.0022 U
Perfluorodecane sulfonic acid (PFDS) 335-77-3 - mg/kg 0.00073 U 0.00087 U 0.00069 U 0.00077 U 0.00066 U 0.00067 U
Perfluorodecanoic acid (PFDA) 335-76-2 -- mg/kg 0.00073 U 0.00087 U 0.00024 J 0.00077 U 0.00025 J 0.00067 U
Perfluorododecanoic acid (PFDoA) 307-55-1 - mg/kg 0.00073 U 0.00087 U 0.00069 U 0.00077 U 0.00039 J 0.0003 J
Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 - mg/kg 0.00073 U 0.00087 U 0.00069 U 0.00077 U 0.00066 U 0.00067 u
Perfluoroheptanoic acid (PFHpA) 375-85-9 -- mg/kg 0.00073 U 0.00087 U 0.00069 U 0.00077 U 0.00066 U 0.00067 u
Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.13 (R) 1.6 (I/C) mg/kg 0.00073 U 0.00087 U 0.00069 U 0.00037 J 0.00068 0.00029 J
Perfluorohexanoic acid (PFHxA) 307-24-4 - mg/kg 0.00073 U 0.00087 U 0.00069 U 0.00026 J 0.00047 J 0.00067 U
Perfluorononane sulfonic acid (PFNS) 68259-12-1 - mg/kg 0.00073 U 0.00087 U 0.00069 U 0.00077 U 0.00066 U 0.00067 U
Perfluorononanoic acid (PFNA) 375-95-1 0.019 (R) 0.25 (I/C) mg/kg 0.00073 U 0.00087 U 0.00069 U 0.00077 U 0.00066 U 0.00067 U
Perfluorooctane sulfonamide (PFOSA) 754-91-6 - mg/kg 0.00073 U 0.00087 U 0.00069 U 0.00077 U 0.00066 U 0.00067 U
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.013 (R) 0.16 (I/C) mg/kg 0.00073 U 0.00087 U 0.001 0.0052 J 0.0094 J 0.0014
Perfluorooctanoic acid (PFOA) 335-67-1 0.019 (R) 0.25 (I/C) mg/kg 0.00073 U 0.00087 U 0.00069 U 0.00077 U 0.00025 J 0.00067 U
Perfluoropentane sulfonic acid (PFPeSA) 2706-91-4 - mg/kg 0.0036 U 0.0044 U 0.0034 U 0.0038 U 0.0033 U 0.0033 U
Perfluoropentanoic acid (PFPeA) 2706-90-3 - mg/kg 0.00073 U 0.00087 U 0.00069 U 0.00059 J 0.0011 0.00067 U
Perfluorotetradecanoic acid (PFTeDA) 376-06-7 - mg/kg 0.00073 U 0.00087 U 0.00069 U 0.00077 U 0.00066 U 0.00067 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 -- mg/kg 0.00073 U 0.00087 U 0.00069 U 0.00077 U 0.00066 U 0.00067 u
Perfluoroundecanoic acid (PFUdA) 2058-94-8 - mg/kg 0.00073 U 0.00087 U 0.00069 U 0.00077 U 0.00066 U 0.00067 U

Table 10-6 Sediment Sl and Baseline Analytical Results Page 1 of 3



Table 10-6 - Sediment PFAS Sl and Baseline Analytical Results
PFAS RI QAPP

Yakima Training Center

Yakima, Washington

AOPI
Sample/Duplicate ID YTC-SED-06-020723 YTC-SED-07-020723 YTC-SED-08-020723
Sample Date 02/07/2023 02/07/2023 02/07/2023
Sample Type N N N
Matrix Sediment Sediment Sediment
OSD. RISK Result Result Result
Screening Level

PFAS

4:2 Fluorotelomer sulfonate (4:2 FTS) 757124-72-4 - mg/kg 0.0023 U 0.0028 U 0.0032 U
6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 - mg/kg 0.0023 U 0.0028 U 0.0032 U
8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 - mg/kg 0.0034 U 0.0041 U 0.0047 U
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 - mg/kg 0.0023 U 0.0028 U 0.0032 U
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 - mg/kg 0.0023 U 0.0028 U 0.0032 U
Perfluorobutane sulfonic acid (PFBS) 375-73-5 1.9 (R) 25 (I/C) mg/kg 0.0023 U 0.0028 U 0.0032 U
Perfluorobutanoic acid (PFBA) 375-22-4 - mg/kg 0.0023 U 0.0028 U 0.0032 U
Perfluorodecane sulfonic acid (PFDS) 335-77-3 - mg/kg 0.00068 U 0.00083 U 0.00095 U
Perfluorodecanoic acid (PFDA) 335-76-2 - mg/kg 0.00068 U 0.00083 U 0.00095 U
Perfluorododecanoic acid (PFDoA) 307-55-1 - mg/kg 0.00068 U 0.00083 U 0.00095 U
Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 -- mg/kg 0.00068 U 0.00083 U 0.00095 U
Perfluoroheptanoic acid (PFHpA) 375-85-9 - mg/kg 0.00068 U 0.00083 U 0.00095 U
Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.13 (R) 1.6 (I/C) mg/kg 0.00068 U 0.00083 U 0.00095 U
Perfluorohexanoic acid (PFHxA) 307-24-4 - mg/kg 0.00068 U 0.00083 U 0.00095 U
Perfluorononane sulfonic acid (PFNS) 68259-12-1 - mg/kg 0.00068 U 0.00083 U 0.00095 U
Perfluorononanoic acid (PFNA) 375-95-1 0.019 (R) 0.25 (I/C) mg/kg 0.00068 U 0.00083 U 0.00095 U
Perfluorooctane sulfonamide (PFOSA) 754-91-6 - mg/kg 0.00068 U 0.00083 U 0.00095 U
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.013 (R) 0.16 (I/C) mg/kg 0.00027 J 0.004 0.00095 U
Perfluorooctanoic acid (PFOA) 335-67-1 0.019 (R) 0.25 (I/C) mg/kg 0.00068 U 0.00083 U 0.00095 U
Perfluoropentane sulfonic acid (PFPeSA) 2706-91-4 - mg/kg 0.0034 U 0.0041 U 0.0047 U
Perfluoropentanoic acid (PFPeA) 2706-90-3 - mg/kg 0.00068 U 0.00083 U 0.00095 U
Perfluorotetradecanoic acid (PFTeDA) 376-06-7 - mg/kg 0.00068 U 0.00083 U 0.00095 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 - mg/kg 0.00068 U 0.00083 U 0.00095 U
Perfluoroundecanoic acid (PFUdA) 2058-94-8 - mg/kg 0.00068 U 0.00083 U 0.00095 U
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Table 10-6 - Sediment PFAS Sl and Baseline Analytical Results
PFAS RI QAPP

Yakima Training Center

Yakima, Washington

Notes:

1. Bolded values indicate the result was detected greater than the limit of detection.

2. All laboratory reported results in nanograms per gram (ng/g) were converted to milligrams per kilogram (mg/kg).

3. Data are compared to the 2022 Office of the Secretary of Defense (OSD) risk screening levels, (OSD. 2022. Memorandum: Investigating Per- and
Polyfluoroalkyl Substances within the Department of Defense Cleanup Program. July).

4. Grey shaded values indicate the result was detected greater than or equal to the OSD risk screening level for the residential scenario. Italicized values
indicate the result was detected greater than the OSD risk screening level for the industrial/commercial and residential scenario.

Acronyms/Abbreviations:

-- = not applicable/not analyzed

% = percent

AOPI = Area of Potential Interest

CAS = Chemical Abstracts Service number
FD = field duplicate sample

1/C = industrial/commercial receptor scenario
ID = identification

mg/kg = milligrams per kilogram (parts per million)
N = primary sample

PFAS = per- and polyfluoroalkyl substances
R = residential receptor scenario

Qualifier Description
J The analyte was positively identified; however the associated numerical value is an estimated concentration only.
U The analyte was analyzed for but the result was not detected above thelimit of quantitation (LOQ).
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PERRY JOHNSON LABORATORY
ACCREDITATION, INC.

ff.r,[“l“\\\\\\ PJLA

Certificate of Accreditation

Perry Johnson Laboratory Accreditation, Inc.
has assessed the Organization of:

Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216

(Hereinafter called the Organization) and hereby declares that Organization has met the requirements of

ISO/IEC 17025:2017 General Requirements for the competence of Testing and Calibration Laboratories and the United
States Department of Defense Environmental Laboratory Accreditation Program (DoD-ELAP) requirements identified within
the DoD/DOE Quality Systems Manual (DoD/DOE QSM) Version 5.4 October 2021 and is accredited in accordance with the:

United States Department of Defense
Environmental Laboratory Accreditation Program

(DoD-ELAP)

This accreditation demonstrates the technical competence for the defined scope and the
operation of a laboratory quality management system
(as outlined by the joint ISO-ILAC-IAF Communiqué dated April 2017):

Environmental Testing
(As detailed in the supplement)

Accreditation claims for such activities shall only be made from the addresses referenced within this certificate. This Accreditation
is granted subject to the system rules governing the Accreditation referred to above, and the Organization hereby covenants with
the Accreditation Body’s duty to observe and comply with the said rules.

Initial Accreditation Date: Issue Date: Expiration Date
For PJLA March 07, 2019 August 04, 2021 August 04, 2023

Revision Date:
November 21, 2022

Tracy Szeé¥szen o .
President Accreditation No: Certificate No:
104509 L21-470-R2
Perry Johnson Laboratory
Accreditation, Inc. (PJLA)
755 W. Big Beaver, Suite 1325
Troy, Michigan 48084

The validity of this certificate is maintained through ongoing assessments based
on a continuous accreditation cycle. The validity of this certificate should be
confirmed through the PJLA website: www.pjlabs.com
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350

Accreditation is granted to the facility to perform the following testing: Code
Bacteriological
SM 9223B (2016) by Presence/Absence (Quanti-Tray) 20213610
Aqueous
Coliform (Total) 2500
Drinking Water
Coliform (Total) 2500
General Chemistry
EPA 1020C by Setaflash Closed-Cup Apparatus 10117154
Aqueous
Ignitability (Flashpoint) 1780
Solid
Ignitability (Flashpoint) 1780
EPA 1030 by Manual Ignition (Burn Mold/ Burn Rate) 10117212
Solid
Ignitability (Flashpoint) 1780
EPA 150.1 by Ion Selective Electrode (ISE) 10008205
Aqueous
pH 1900
EPA 160.1 by Gravimetry 10009004
Aqueous
Solids (Total Dissolved, TDS, Residue, Filterable) 1955
EPA 160.2 by Gravimetry 10009402
Aqueous
Solids (Total Suspended, TSS, Non-Filterable Residue) 1960
EPA 160.3 by Gravimetry 10009800
Aqueous
Solids (Total, TS) 1950
Solid
Solids (Total, TS) 1950
EPA 1650C by Coulometry 10125005
Aqueous
Absorbable Organic Halides (AOX) 2045
EPA 1664B by Gravimetry 10260628
Aqueous
n-Hexane Extractable Material (HEM) Oil & Grease (O&G) 1803
Total Petroleum Hydrocarbons (TPH) 2050
EPA 180.1 by Nephelometry 10011800
Aqueous
Turbidity 2055

Issued: 8/4/2021 This supplement is in conjunction with certificate #L.21-470-R2 Page 2 of 58
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350

Accreditation is granted to the facility to perform the following testing: Code
General Chemistry
EPA 310.1 by Titrimetry 10054601
Aqueous
Alkalinity (as CaCO3) 1505
EPA 410.4 by Spectrophotometry 10077404
Aqueous
Chemical Oxygen Demand (COD) 1565
EPA 415.1 by TOC Analyzer 10078407
Aqueous
Total Organic Carbon (TOC) 2040
Drinking Water
Dissolved Organic Carbon (DOC) 1710
Total Organic Carbon (TOC) 2040
EPA 9040 by Ion Selective Electrode (ISE) 10244403
Aqueous
pH 1900
Solid
pH 1900
EPA 9040C by Electrometry 10244403
Aqueous
pH (Corrosivity) 1625
EPA 9045D by Ion Selective Electrode (ISE) 10198455
Solid
pH (Corrosivity) 1625
EPA 9060A by TOC Analyzer 10244823
Solid
Total Organic Carbon (TOC) 2040
EPA 9095B by Manual Filtration 10204009
Solid
Paint Filter Liquids Test 1434
SM 2320B (2011) by Titrimetry 20045414
Aqueous
Alkalinity (as CaCO3) 1505
SM 2540B (2015) by Gravimetry 20049212
Aqueous
Solids (Total, TS) 1950
SM 2540C (2015) by Gravimetry 20050424
Aqueous
Solids (Total Dissolved, TDS, Residue, Filterable) 1955

Issued: 8/4/2021 This supplement is in conjunction with certificate #L.21-470-R2
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350

Accreditation is granted to the facility to perform the following testing: Code
General Chemistry
SM 2540D (2015) by Gravimetry 20051018
Aqueous
Solids (Total Suspended, TSS, Non-Filterable Residue) 1960
SM 2540G (2015) by Gravimetry 20005270
Solid
Solids (Total, TS) 1950
SM 4500 S D/UV VIS (2011) by Spectrophotometry 20125615
Aqueous
Sulfide 2005
SM 5210B (2016) by 5-Day BOD Test 20135017
Aqueous
Biochemical Oxygen Demand (BOD) 1530
SM 5310C (2014) by TOC Analyzer (Chemical Oxidation/IR) 20138834
Aqueous
Dissolved Organic Carbon (DOC) 1710
Total Inorganic Carbon (TIC) 1813
Total Organic Carbon (TOC) 2040
Drinking Water
Dissolved Organic Carbon (DOC) 1710
Total Organic Carbon (TOC) 2040
Inorganic
EPA 1631E by Cold Vapor Atomic Fluorescence Spectrophotometry (CVAFS) 10237204
Aqueous
Mercury (Low Level) 1095
EPA 200.7 by Inductively Coupled Plasma Optical Emission Spectrometry (ICP/OES) 10013806
Aqueous
Aluminum 1000
Antimony 1005
Arsenic 1010
Barium 1015
Beryllium 1020
Boron 1025
Cadmium 1030
Calcium 1035
Chromium 1040
Cobalt 1050
Copper 1055
Iron 1070

Issued: 8/4/2021 This supplement is in conjunction with certificate #L.21-470-R2 Page 4 of 58
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Inorganic
EPA 200.7 by Inductively Coupled Plasma Optical Emission Spectrometry (ICP/OES) 10013806
Aqueous
Lead 1075
Lithium 1080
Magnesium 1085
Manganese 1090
Molybdenum 1100
Nickel 1105
Potassium 1125
Selenium 1140
Silica (as SiO2) 1990
Silver 1150
Sodium 1155
Strontium 1160
Thallium 1165
Tin 1175
Titanium 1180
Vanadium 1185
Zinc 1190
EPA 200.8 by Inductively Coupled Plasma Mass Spectrometry (ICP/MS) 10014605
Aqueous
Aluminum 1000
Antimony 1005
Arsenic 1010
Barium 1015
Beryllium 1020
Boron 1025
Cadmium 1030
Chromium 1040
Cobalt 1050
Copper 1055
Iron 1070
Lead 1075
Manganese 1090
Molybdenum 1100
Nickel 1105
Selenium 1140
Silver 1150
Issued: 8/4/2021 This supplement is in conjunction with certificate #L.21-470-R2 Page 5 of 58
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216

Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350

| i : Certificate of Accreditation: Supplement

Accreditation is granted to the facility to perform the following testing: Code
Inorganic
EPA 200.8 by Inductively Coupled Plasma Mass Spectrometry (ICP/MS) 10014605
Aqueous
Strontium 1160
Thallium 1165
Tin 1175
Titanium 1180
Uranium 1184
Vanadium 1185
Zinc 1190
EPA 245.1 by Cold Vapor Atomic Absorption Spectrophotometry (CVAAS) 10036609
Aqueous
Mercury 1095
EPA 300.0 by Ion Chromatography (IC) 10053200
Aqueous
Bromide 1540
Chloride 1575
Flouride 1730
Nitrate (as N) 1810
Nitrate + Nitrite (as N) (NOX) 1820
Nitrite (as N) 1840
Orthophosphate (as P) 1870
Sulfate 2000
EPA 6010 by Inductively Coupled Plasma Optical Emission Spectrometry (ICP/OES) 10155609
Aqueous
Ferric Iron (Fe III, by Calculation) 1074
EPA 6010C by Inductively Coupled Plasma Optical Emission Spectrometry (ICP/OES) 10155905
Aqueous
Aluminum 1000
Antimony 1005
Arsenic 1010
Barium 1015
Beryllium 1020
Boron 1025
Cadmium 1030
Calcium 1035
Calcium hardness as CaCO3 1550
Chromium 1040
Cobealt 1050
Issued: 8/4/2021 This supplement is in conjunction with certificate #L.21-470-R2 Page 6 of 58
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Inorganic
EPA 6010C by Inductively Coupled Plasma Optical Emission Spectrometry (ICP/OES) 10155905
Aqueous
Copper 1055
Ferric Iron (Fe III, by Calculation) 1074
Hardness (Total, as CaCO3, By Calculation) 1755
Iron 1070
Lead 1075
Lithium 1080
Magnesium 1085
Manganese 1090
Molybdenum 1100
Nickel 1105
Potassium 1125
Selenium 1140
Silica (as SiO2) 1990
Silver 1150
Sodium 1155
Strontium 1160
Thallium 1165
Tin 1175
Titanium 1180
Vanadium 1185
Zinc 1190
Solid
Aluminum 1000
Antimony 1005
Arsenic 1010
Barium 1015
Beryllium 1020
Boron 1025
Cadmium 1030
Calcium 1035
Chromium 1040
Cobalt 1050
Copper 1055
Iron 1070
Lead 1075
Magnesium 1085
Issued: 8/4/2021 This supplement is in conjunction with certificate #L.21-470-R2 Page 7 of 58
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350

Accreditation is granted to the facility to perform the following testing: Code
Inorganic
EPA 6010C by Inductively Coupled Plasma Optical Emission Spectrometry (ICP/OES) 10155905
Solid
Manganese 1090
Molybdenum 1100
Nickel 1105
Potassium 1125
Selenium 1140
Silver 1150
Sodium 1155
Strontium 1160
Thallium 1165
Tin 1175
Titanium 1180
Vanadium 1185
Zinc 1190
EPA 6010D by Inductively Coupled Plasma Optical Emission Spectrometry (ICP/OES) 10155949
Aqueous
Aluminum 1000
Antimony 1005
Arsenic 1010
Barium 1015
Beryllium 1020
Boron 1025
Cadmium 1030
Calcium 1035
Calcium hardness as CaCO3 1550
Chromium 1040
Cobalt 1050
Copper 1055
Ferric Iron (Fe III, by Calculation) 1074
Hardness (Total, as CaCO3, By Calculation) 1755
Iron 1070
Lead 1075
Lithium 1080
Magnesium 1085
Manganese 1090
Molybdenum 1100
Nickel 1105
Issued: 8/4/2021 This supplement is in conjunction with certificate #L.21-470-R2 Page 8 of 58
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Inorganic
EPA 6010D by Inductively Coupled Plasma Optical Emission Spectrometry (ICP/OES) 10155949
Aqueous
Potassium 1125
Selenium 1140
Silica (as SiO2) 1990
Silver 1150
Sodium 1155
Strontium 1160
Thallium 1165
Tin 1175
Titanium 1180
Vanadium 1185
Zinc 1190
Solid
Aluminum 1000
Antimony 1005
Arsenic 1010
Barium 1015
Beryllium 1020
Boron 1025
Cadmium 1030
Calcium 1035
Chromium 1040
Cobalt 1050
Copper 1055
[ron 1070
Lead 1075
Magnesium 1085
Manganese 1090
Molybdenum 1100
Nickel 1105
Potassium 1125
Selenium 1140
Silver 1150
Sodium 1155
Strontium 1160
Thallium 1165
Tin 1175
Issued: 8/4/2021 This supplement is in conjunction with certificate #L.21-470-R2 Page 9 of 58
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Inorganic
EPA 6010D by Inductively Coupled Plasma Optical Emission Spectrometry (ICP/OES) 10155949
Solid
Titanium 1180
Vanadium 1185
Zinc 1190
EPA 6020A by Inductively Coupled Plasma Mass Spectrometry (ICP/MS) 10156408
Aqueous
Aluminum 1000
Antimony 1005
Arsenic 1010
Barium 1015
Beryllium 1020
Cadmium 1030
Chromium 1040
Cobalt 1050
Copper 1055
Iron 1070
Lead 1075
Manganese 1090
Molybdenum 1100
Nickel 1105
Selenium 1140
Silver 1150
Strontium 1160
Thallium 1165
Tin 1175
Titanium 1180
Uranium 1184
Vanadium 1185
Zinc 1190
Solid
Antimony 1005
Arsenic 1010
Barium 1015
Beryllium 1020
Cadmium 1030
Chromium 1040
Cobealt 1050

Issued: 8/4/2021 This supplement is in conjunction with certificate #L.21-470-R2
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Inorganic
EPA 6020A by Inductively Coupled Plasma Mass Spectrometry (ICP/MS) 10156408
Solid
Copper 1055
Lead 1075
Manganese 1090
Molybdenum 1100
Nickel 1105
Selenium 1140
Silver 1150
Strontium 1160
Thallium 1165
Tin 1175
Titanium 1180
Vanadium 1185
Zinc 1190
EPA 6020B by Inductively Coupled Plasma Mass Spectrometry (ICP/MS) 10156408
Aqueous
Aluminum 1000
Antimony 1005
Arsenic 1010
Barium 1015
Beryllium 1020
Cadmium 1030
Chromium 1040
Cobalt 1050
Copper 1055
Iron 1070
Lead 1075
Manganese 1090
Molybdenum 1100
Nickel 1105
Selenium 1140
Silver 1150
Strontium 1160
Thallium 1165
Tin 1175
Titanium 1180
Uranium 1184

Issued: 8/4/2021 This supplement is in conjunction with certificate #L.21-470-R2
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Inorganic
EPA 6020B by Inductively Coupled Plasma Mass Spectrometry (ICP/MS) 10156408
Aqueous
Vanadium 1185
Zinc 1190
Solid
Antimony 1005
Arsenic 1010
Barium 1015
Beryllium 1020
Cadmium 1030
Chromium 1040
Cobalt 1050
Copper 1055
Lead 1075
Manganese 1090
Molybdenum 1100
Nickel 1105
Selenium 1140
Silver 1150
Strontium 1160
Thallium 1165
Tin 1175
Titanium 1180
Vanadium 1185
Zinc 1190
EPA 7196 by Spectrophotometry 10162400
Aqueous
Hexavalent Chromium (Cr VI) 1045
EPA 7470A by Cold Vapor Atomic Absorption Spectrophotometry (CVAAS) 10165807
Aqueous
Mercury 1095
EPA 7471A by Cold Vapor Atomic Absorption Spectrophotometry (CVAAS) 10166208
Solid
Mercury 1095
EPA 7471B by Cold Vapor Atomic Absorption Spectrophotometry (CVAAS) 10166457
Solid
Mercury 1095
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350

Accreditation is granted to the facility to perform the following testing: Code
Inorganic
EPA 9020B by Coulometry 10194408
Aqueous
Total Organic Halides (TOX) 2045
EPA 9023 by Coulometry 10195003
Solid
Extractable Organic Halides (EOX) 1720
EPA 9056A by Ion Chromatography (IC) 10199607
Solid
Bromide 1540
Chloride 1575
Flouride 1730
Nitrate (as N) 1810
Nitrate + Nitrite (as N) (NOX) 1820
Nitrite (as N) 1840
Orthophosphate (as P) 1870
Sulfate 2000
SM 2340B (2011) by Inductively Coupled Plasma Optical Emission Spectrometry (ICP/OES) 20046417
Aqueous
Calcium hardness as CaCO3 1550
Hardness (Total, as CaCO3, By Calculation) 1755
SM 3500 Cr D (1995) by Spectrophotometry 20067009
Aqueous
Hexavalent Chromium (Cr VI) 1045
SM 3500 Fe B (1990) by Spectrometry 20068819
Aqueous
Ferric Iron (Fe III, by Calculation) 1074
SM 3500 Fe D (1990) by Spectrophotometry 20069209
Aqueous
Ferrous Iron (Fe II) 1073
Organic
Draft EPA Method 1633 by Liquid Chromatography Tandem Mass Spectrometry (LC/MS/MS) 10123429
Aqueous
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11CI-PF30UdS) 9490
2H,2H,3H,3H-Perfluorodecanoic Acid (7:3 FTCA, 3-Perfluoroheptyl Propanoic Acid) 9340
2H,2H,3H,3H-Perfluorooctanoic Acid (5:3 FTCA) 9338
4,4,5,5,6,6,6-Heptafluorohexanoi Acid (3:3 FTCA, 3-Perfluoropropyl Propanoic Acid) 9353
4,8-dioxa-3H-perfluorononanoic acid (ADONA) 6951
4:2 Fluorotelomersulfonic acid (4:2FTS) 6946
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
Draft EPA Method 1633 by Liquid Chromatography Tandem Mass Spectrometry (LC/MS/MS) 10123429
Aqueous
6:2 Fluorotelomersulfonic acid (6:2FTS) 6947
8:2 Fluorotelomersulfonic acid (8:2FTS) 6948
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid (9CI-PF30NS) 6952
Hexafluoropropylene oxide dimer acid (HFPO-DA) 9460
N-ethylperfluorooctanesulfonamide (EtFOSA) 9395
N-ethylperfluorooctanesulfonamidoacetic acid (EtFOSAA) 4847
N-ethylperfluorooctanesulfonamidoethanol (EtFOSE) 9431
N-methylperfluorooctanesulfonamide (MeFOSA) 9433
N-methylperfluorooctanesulfonamidoacetic acid (MeFOSAA) 4846
N-methylperfluorooctanesulfonamidoethanol (MeFOSE) 6949
Nonafluoro-3,6-dioxaheptanoic acid (NFDHA) 6956
Perfluoro(2-ethoxyethane)sulfonic acid (PFEESA) 6957
Perfluoro-3-methoxypropanoic acid (PFMPA) 6965
Perfluoro-4-methoxybutanoic acid (PFMBA) 6966
Perfluorobutanesulfonic acid (PFBS) 6918
Perfluorobutanoic acid (PFBA) 6915
Perfluorodecanesulfonic acid (PFDS) 6920
Perfluorodecanoic acid (PFDA) 6905
Perfluorododecanesulfonic acid (PFDoS) 6923
Perfluorododecanoic acid (PFDoA) 6903
Perfluoroheptanesulfonic acid (PFHpS) 9470
Perfluoroheptanoic acid (PFHpA) 6908
Perfluorohexanesulfonic acid (PFHxS) 6927
Perfluorohexanoic acid (PFHxA) 6913
Perfluorononanesulfonic acid (PFNS) 6929
Perfluorononanoic acid (PFNA) 6906
Perfluorooctanesulfonamide (PFOSA) 6917
Perfluorooctanesulfonic acid (PFOS) 6931
Perfluorooctanoic acid (PFOA) 6912
Perfluoropentanesulfonic acid (PFPeS) 6934
Perfluoropentanoic acid (PFPeA) 6914
Perfluorotetradecanoic acid (PFTeDA) 6902
Perfluorotridecanoic acid (PFTrDA) 9563
Perfluoroundecanoic acid (PFUnA) 6904
Solid
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11CI-PF30UdS) 9490

Issued: 8/4/2021 This supplement is in conjunction with certificate #L.21-470-R2
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
Draft EPA Method 1633 by Liquid Chromatography Tandem Mass Spectrometry (LC/MS/MS) 10123429
Solid

2H,2H,3H,3H-Perfluorodecanoic Acid (7:3 FTCA, 3-Perfluoroheptyl Propanoic Acid) 9340
2H,2H,3H,3H-Perfluorooctanoic Acid (5:3 FTCA) 9338
4,4,5,5,6,6,6-Heptafluorohexanoi Acid (3:3 FTCA, 3-Perfluoropropyl Propanoic Acid) 9353
4,8-dioxa-3H-perfluorononanoic acid (ADONA) 6951
4:2 Fluorotelomersulfonic acid (4:2FTS) 6946
6:2 Fluorotelomersulfonic acid (6:2FTS) 6947
8:2 Fluorotelomersulfonic acid (8:2FTS) 6948
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid (9CI-PF3ONS) 6952
Hexafluoropropylene oxide dimer acid (HFPO-DA) 9460
N-ethylperfluorooctanesulfonamide (EtFOSA) 9395
N-ethylperfluorooctanesulfonamidoacetic acid (EtFOSAA) 4847
N-ethylperfluorooctanesulfonamidoethanol (EtFOSE) 9431
N-methylperfluorooctanesulfonamide (MeFOSA) 9433
N-methylperfluorooctanesulfonamidoacetic acid (MeFOSAA) 4846
N-methylperfluorooctanesulfonamidoethanol (MeFOSE) 6949
Nonafluoro-3,6-dioxaheptanoic acid (NFDHA) 6956
Perfluoro(2-ethoxyethane)sulfonic acid (PFEESA) 6957
Perfluoro-3-methoxypropanoic acid (PFMPA) 6965
Perfluoro-4-methoxybutanoic acid (PFMBA) 6966
Perfluorobutanesulfonic acid (PFBS) 6918
Perfluorobutanoic acid (PFBA) 6915
Perfluorodecanesulfonic acid (PFDS) 6920
Perfluorodecanoic acid (PFDA) 6905
Perfluorododecanesulfonic acid (PFDoS) 6923
Perfluorododecanoic acid (PFDoA) 6903
Perfluoroheptanesulfonic acid (PFHpS) 9470
Perfluoroheptanoic acid (PFHpA) 6908
Perfluorohexanesulfonic acid (PFHxS) 6927
Perfluorohexanoic acid (PFHxA) 6913
Perfluorononanesulfonic acid (PFNS) 6929
Perfluorononanoic acid (PFNA) 6906
Perfluorooctanesulfonamide (PFOSA) 6917
Perfluorooctanesulfonic acid (PFOS) 6931
Perfluorooctanoic acid (PFOA) 6912
Perfluoropentanesulfonic acid (PFPeS) 6934
Perfluoropentanoic acid (PFPeA) 6914

Issued: 8/4/2021 This supplement is in conjunction with certificate #L.21-470-R2
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350

Accreditation is granted to the facility to perform the following testing: Code
Organic
Draft EPA Method 1633 by Liquid Chromatography Tandem Mass Spectrometry (LC/MS/MS) 10123429
Solid
Perfluorotetradecanoic acid (PFTeDA) 6902
Perfluorotridecanoic acid (PFTrDA) 9563
Perfluoroundecanoic acid (PFUnA) 6904
EPA 533 by Liquid Chromatography Tandem Mass Spectrometry (LC/MS/MS) 10091619
Drinking Water
11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid (11CI-PF30UdS) 9490
1H, 1H, 2H, 2H-Perfluorodecane Sulfonic Acid (8:2 FTS) 6948
1H, 1H, 2H, 2H-Perfluorohexane Sulfonic Acid (4:2 FTS) 6946
1H, 1H, 2H, 2H-Perfluorooctane Sulfonic Acid (6:2 FTS) 6947
4,8-Dioxa-3H-Perfluorononanoic Acid (ADONA) 6951
9-Chlorohexadecafluoro-3-Oxanonane-1-Sulfonic Acid (9-CI-PF30NS) 6952
Hexafluoropropylene Oxide Dimer Acid (HFPO-DA) — GenX 9460
Nonafluoro-3,6-Dioxaheptanoic Acid (NFDHA) 6956
Perfluoro(2-Ethoxyethane)Sulfonic Acid (PFEESA) 6957
Perfluoro-3-Methoxypropanoic Acid (PFMPA) 6965
Perfluorobutane Sulfonic Acid (PFBS) 6918
Perfluorobutanoic Acid (PFBA) 6915
Perfluorodecanoic Acid (PFDA) 6905
Perfluorododecanoic Acid (PFDoA) 6903
Perfluoroheptane Sulfonic Acid (PFHpS) 9470
Perfluoroheptanoic Acid (PFHpA) 6908
Perfluorohexane Sulfonic Acid (PFHxS) 6927
Perfluorohexanoic Acid (PFHxA) 6913
Perfluorononanoic Acid (PFNA) 6906
Perfluorooctane Sulfonic Acid (PFOS) 6931
Perfluorooctanoic Acid (PFOA) 6912
Perfluoropentane Sulfonic Acid (PFPeS) 6934
Perfluoropentanoic Acid (PFPeA) 6914
Perfluoroundecanoic Acid (PFUnDA) 6904
Sum Perfluorooctanoic Acid (PFOA) + Perfluorooctane Sulfonic Acid (PFOS) Total (Calculation) 6894
EPA 608.3 by Gas Chromatography Electron Capture Detector (GC/ECD) 10296614
Aqueous
4,4’-DDD 7355
4,4’-DDE 7360
4,4’-DDT 7365
Aldrin 7025
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Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 608.3 by Gas Chromatography Electron Capture Detector (GC/ECD) 10296614
Aqueous
alpha-BHC (a-BHC, alpha-Hexachlorocyclohexane) 7110
alpha-Chlordane (cis-Chlordane) 7240
Aroclor 1016 8880
Aroclor 1221 8885
Aroclor 1232 8890
Aroclor 1242 8895
Aroclor 1248 8900
Aroclor 1254 8905
Aroclor 1260 8910
beta-BHC (b-BHC, beta-Hexachlorocyclohexane) 7115
Chlordane (Technical) 7250
delta-BHC (d-BHC) 7105
Endosulfan I 7510
Endosulfan II 7515
Endosulfan Sulfate 7520
Endrin 7540
Endrin Aldehyde 7530
gamma-BHC (y-BHC, Lindane, gamma-Hexachlorocyclohexane) 7120
gamma-Chlordane 7245
Heptachlor 7685
Heptachlor Epoxide (beta) 7690
Methoxychlor 7810
Toxaphene (Chlorinated Camphene) 8250
EPA 624.1 by Gas Chromatography Mass Spectrometry (GC/MS) 10298121
Aqueous

1,1,1-Trichloroethane 5160
1,1,2,2-Tetrachloroethane 5110
1,1,2-Trichloroethane 5165
1,1-Dichloroethane 4630
1,1-Dichloroethylene 4640
1,2-Dichlorobenzene 4610
1,2-Dichloroethane (Ethylene Dichloride, EDC) 4635
1,2-Dichloropropane 4655
1,3-Dichlorobenzene 4615
1,4-Dichlorobenzene 4620
2-Chloroethyl Vinyl Ether (2-CEVE) 4500
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Advanced Environmental Laboratories, Inc.
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Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 624.1 by Gas Chromatography Mass Spectrometry (GC/MS) 10298121
Aqueous
Acrolein (Propenal) 4325
Acrylonitrile 4340
Benzene 4375
Bromodichloromethane 4395
Bromoform 4400
Carbon Tetrachloride 4455
Chlorobenzene 4475
Chlorodibromomethane (Dibromochloromethane) 4575
Chloroethane (Ethyl Chloride) 4485
Chloroform 4505
cis-1,2-Dichloroethylene 4645
cis-1,3-Dichloropropene 4680
Dichlorodifluoromethane (Freon 12) 4625
Ethylbenzene 4765
m,p-Xylene 5240
Methyl Bromide (Bromomethane) 4950
Methyl Chloride (Chloromethane) 4960
Methyl tert-Butyl Ether (MTBE) 5000
Methylene Chloride (Dichloromethane) 4975
o-Xylene (1,2-Xylene) 5250
Tetrachloroethylene (Perchloroethylene, PCE) 5115
Toluene 5140
trans-1,2-Dichloroethylene 4700
trans-1,3-Dichloropropylene 4685
Trichloroethene (TCE, Trichloroethylene) 5170
Trichlorofluoromethane (Fluorotrichloromethane, Freon 11) 5175
Vinyl Chloride (Chloroethene) 5235
Xylenes (Total) 5260
EPA 625.1 by Gas Chromatography Mass Spectrometry (GC/MS) 10300024
Aqueous

1,2,4-Trichlorobenzene 5155
1,2-Dichlorobenzene 4610
1,3-Dichlorobenzene 4615
1,4-Dichlorobenzene 4620
1-Methylnaphthalene 6380
2,2’-Oxybis(1-Chloropropane) (was bis(2-Chloroiospropyl)ether) 4659

Issued: 8/4/2021 This supplement is in conjunction with certificate #L.21-470-R2

Page 18 of 58




W\ - . .

Sl | Certificate of Accreditation: Supplement

o e ;

flac=wr; #

prim

TN
Dl LW PJLA
Advanced Environmental Laboratories, Inc.
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Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 625.1 by Gas Chromatography Mass Spectrometry (GC/MS) 10300024
Aqueous

2,3-Dichloroaniline 9363
2,4,6-Trichlorophenol 6840
2,4-Dichlorophenol 6000
2,4-Dimethylphenol 6130
2,4-Dinitrophenol 6175
2,4-Dinitrotoluene (2,4-DNT) 6185
2,6-Dichlorophenol 6005
2,6-Dinitrotoluene (2,6-DNT) 6190
2-Chloronaphthalene 5795
2-Chlorophenol 5800
2-Methyl-4,6-Dinitrophenol (4,6-Dinitro-2-Methylphenol) 6360
2-Methylnaphthalene 6385
2-Methylphenol (0-Cresol) 6400
2-Nitrophenol 6490
3,3"-Dichlorobenzidine 5945
3+4-Methylphenol (m+p Cresol) 6412
4-Bromophenyl Phenyl Ether (BDE-3) 5660
4-Chloro-3-Methylphenol 5700
4-Chlorophenyl Phenylether 5825
4-Nitrophenol 6500
Acenaphthene 5500
Acenaphthylene 5505
Acetophenone 5510
alpha-Terpineol 6700
Aniline 5545
Anthracene 5555
Benzidine 5595
Benzo(a)Anthracene 5575
Benzo(a)Pyrene 5580
Benzo(b)Fluoranthene 5585
Benzo(g,h,i)Perylene 5590
Benzo(k)Fluoranthene 5600
Benzoic Acid 5610
bis(2-Chloroethoxy)Methane 5760
bis(2-Chloroethyl)Ether 5765
Butyl Benzyl Phthalate 5670
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Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 625.1 by Gas Chromatography Mass Spectrometry (GC/MS) 10300024
Aqueous
Carbazole 5680
Chrysene 5855
di(2-ethylhexyl)Phthalate 6065
Dibenz(a,h)Anthracene 5895
Dibenzofuran 5905
Diethyl Phthalate 6070
Dimethyl Phthalate 6135
di-n-Butyl Phthalate 5925
di-n-Octyl Phthalate 6200
Fluoranthene 6265
Fluorene 6270
Hexachlorobenzene 6275
Hexachlorobutadiene 4835
Hexachlorocyclopentadiene 6285
Hexachloroethane 4840
Indeno(1,2,3,cd)Pyrene 6315
Isophorone 6320
Naphthalene 5005
n-Decane 5875
Nitrobenzene 5015
n-Nitrosodimethylamine 6530
n-Nitrosodi-n-Propylamine 6545
n-Nitrosodiphenylamine 6535
n-Octadecane 6580
Pentachlorophenol (PCP) 6605
Phenanthrene 6615
Phenol 6625
Pyrene 6665
Pyridine 5095
EPA 8011 by Gas Chromatography Electron Capture Detector (GC/ECD) 10173009
Aqueous
1,2-Dibromo-3-Chloropropane (DBCP) 4570
1,2-Dibromoethane (EDB, Ethylene Dibromide) 4585
EPA 8015C by Gas Chromatography Flame Ionization Detection (GC/FID) 10173816
Aqueous
2-Ethoxyethanol (Cellosolve) 5866
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Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8015C by Gas Chromatography Flame Ionization Detection (GC/FID) 10173816
Aqueous
Ethanol 4750
Ethylene Glycol 4785
Isobutyl Alcohol (2-Methyl-1-Propanol, Isobutanol) 4875
Isopropyl Alcohol (IPA, 2-Propanol, Isopropanol) 4895
Methanol 4930
n-Butyl Alcohol (1-Butanol, n-Butanol) 4425
n-Propanol (1-Propanol) 5055
Oil Range Organics (ORO) (C20-C35) 6748
Propylene Glycol 6657
Residual Range Organics (RRO) (C25-C36) 6751
Total Petroleum Hydrocarbons Diesel Range Organics (TPH DRO) (C10 - C28) 9369
Total Petroleum Hydrocarbons Gasoline Range Organics (TPH GRO) (C6 — C10) 9408
Solid
2-Ethoxyethanol (Cellosolve) 5866
Ethanol 4750
Ethylene Glycol 4785
Isobutyl Alcohol (2-Methyl-1-Propanol, Isobutanol) 4875
Isopropyl Alcohol (IPA, 2-Propanol, Isopropanol) 4895
Methanol 4930
n-Butyl Alcohol (1-Butanol, n-Butanol) 4425
n-Propanol (1-Propanol) 5055
Oil Range Organics (ORO) (C20-C35) 6748
Propylene Glycol 6657
Residual Range Organics (RRO) (C25-C36) 6751
Total Petroleum Hydrocarbons Diesel Range Organics (TPH DRO) (C10 - C28) 9369
Total Petroleum Hydrocarbons Gasoline Range Organics (TPH GRO) (C6 — C10) 9408
EPA 8081B by Gas Chromatography Electron Capture Detector (GC/ECD) 10178811
Aqueous
4,4’-DDD 7355
4,4’-DDE 7360
4,4’-DDT 7365
Aldrin 7025
alpha-BHC (a-BHC, alpha-Hexachlorocyclohexane) 7110
alpha-Chlordane (cis-Chlordane) 7240
beta-BHC (b-BHC, beta-Hexachlorocyclohexane) 7115
Chlordane (Technical) 7250
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Advanced Environmental Laboratories, Inc.
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Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8081B by Gas Chromatography Electron Capture Detector (GC/ECD) 10178811
Aqueous
delta-BHC (d-BHC) 7105
Dieldrin 7470
Endosulfan I 7510
Endosulfan II 7515
Endosulfan Sulfate 7520
Endrin 7540
Endrin Aldehyde 7530
Endrin Ketone 7535
gamma-BHC (y-BHC, Lindane, gamma-Hexachlorocyclohexane) 7120
gamma-Chlordane 7245
Heptachlor 7685
Heptachlor Epoxide (beta) 7690
Hexachlorobenzene 6275
Methoxychlor 7810
Toxaphene (Chlorinated Camphene) 8250
Solid
4,4’-DDD 7355
4,4’-DDE 7360
4,4’-DDT 7365
Aldrin 7025
alpha-BHC (a-BHC, alpha-Hexachlorocyclohexane) 7110
alpha-Chlordane (cis-Chlordane) 7240
beta-BHC (b-BHC, beta-Hexachlorocyclohexane) 7115
Chlordane (Technical) 7250
delta-BHC (d-BHC) 7105
Dieldrin 7470
Endosulfan I 7510
Endosulfan II 7515
Endosulfan Sulfate 7520
Endrin 7540
Endrin Aldehyde 7530
Endrin Ketone 7535
gamma-BHC (y-BHC, Lindane, gamma-Hexachlorocyclohexane) 7120
gamma-Chlordane 7245
Heptachlor 7685
Heptachlor Epoxide (beta) 7690
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Advanced Environmental Laboratories, Inc.
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Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8081B by Gas Chromatography Electron Capture Detector (GC/ECD) 10178811
Solid
Methoxychlor 7810
Toxaphene (Chlorinated Camphene) 8250
EPA 8082A by Gas Chromatography Electron Capture Detector (GC/ECD) 10179358
Aqueous
Aroclor 1016 8880
Aroclor 1221 8885
Aroclor 1232 8890
Aroclor 1242 8895
Aroclor 1248 8900
Aroclor 1254 8905
Aroclor 1260 8910
Aroclor 1262 8912
Aroclor 1268 8913
Solid
Aroclor 1016 8880
Aroclor 1221 8885
Aroclor 1232 8890
Aroclor 1242 8895
Aroclor 1248 8900
Aroclor 1254 8905
Aroclor 1260 8910
Aroclor 1262 8912
Aroclor 1268 8913
EPA 8141B by Gas Chromatography Nitrogen—Phosphorus Detector (GC/NPD) 10182204
Aqueous
Atrazine 7065
Azinphos Methyl (Guthion) 7075
Chlorpyrifos (Dursban) 7300
Chlorpyrifos Methyl 7305
Demeton (o+s, Total) 7390
Demeton-o 7395
Demeton-s 7385
Diazinon 7410
Dimethoate 7475
Disulfoton 8625
Ethion 7565
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Advanced Environmental Laboratories, Inc.
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Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8141B by Gas Chromatography Nitrogen—Phosphorus Detector (GC/NPD) 10182204
Aqueous
Ethoprop (Ethoprophos) 7570
Ethyl Parathion 7955
Famphur 7580
Fensulfothion 7600
Fonophos 7640
Malathion 7770
Merphos (a+b) 7785
Methyl Parathion 7825
Mevinphos 7850
Phorate 7985
Phosmet (Imidan) 8000
Ronnel (Fenchlorphos) 8110
Simazine 8125
Sulfotep (Tetraethyl Dithiopyrophospahte) 8155
Solid
Atrazine 7065
Azinphos Methyl (Guthion) 7075
Chlorpyrifos (Dursban) 7300
Chlorpyrifos Methyl 7305
Demeton (o+s, Total) 7390
Demeton-o 7395
Demeton-s 7385
Diazinon 7410
Dimethoate 7475
Disulfoton 8625
Ethion 7565
Ethoprop (Ethoprophos) 7570
Ethyl Parathion 7955
Famphur 7580
Fensulfothion 7600
Fonophos 7640
Malathion 7770
Merphos (a+b) 7785
Methyl Parathion 7825
Mevinphos 7850
Phorate 7985
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Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8141B by Gas Chromatography Nitrogen—Phosphorus Detector (GC/NPD) 10182204
Solid
Phosmet (Imidan) 8000
Ronnel (Fenchlorphos) 8110
Simazine 8125
Sulfotep (Tetraethyl Dithiopyrophospahte) 8155
EPA 8151A by Gas Chromatography Electron Capture Detector (GC/ECD) 10183207
Aqueous
2,4,5-T 8655
2,4-DB 8560
2,4-Dichlorophenoxyacetic Acid (2,4-D) 8545
Dalapon 8555
Dicamba 8595
Dichloroprop (2,4-DP) 8605
Dinoseb (2-sec-Butyl-4,6-Dinitrophenol, DNBP) 8620
Pentachlorophenol (PCP) 6605
Silvex (2,4,5-TP) 8650
Solid
2,4,5-T 8655
2,4-DB 8560
2,4-Dichlorophenoxyacetic Acid (2,4-D) 8545
Dalapon 8555
Dicamba 8595
Dichloroprop (2,4-DP) 8605
Dinoseb (2-sec-Butyl-4,6-Dinitrophenol, DNBP) 8620
Pentachlorophenol (PCP) 6605
Silvex (2,4,5-TP) 8650
EPA 8260C by Gas Chromatography Mass Spectrometry (GC/MS) 10307003
Aqueous
1,1,1,2-Tetrachloroethane 5105
1,1,1-Trichloroethane 5160
1,1,2,2-Tetrachloroethane 5110
1,1,2-Trichloro-1,2,2-Trifluoroethane (Trichlorotrifluoroethane, Freon 113) 5185
1,1,2-Trichloroethane 5165
1,1-Dichloroethane 4630
1,1-Dichloroethylene 4640
1,1-Dichloropropene 4670
1,2,3-Trichlorobenzene 5150
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Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8260C by Gas Chromatography Mass Spectrometry (GC/MS) 10307003
Aqueous
1,2,3-Trichloropropane (TCP) 5180
1,2,4-Trichlorobenzene 5155
1,2,4-Trimethylbenzene 5210
1,2-Dibromo-3-Chloropropane (DBCP) 4570
1,2-Dibromoethane (EDB, Ethylene Dibromide) 4585
1,2-Dichlorobenzene 4610
1,2-Dichloroethane (Ethylene Dichloride, EDC) 4635
1,2-Dichloropropane 4655
1,3,5-Trimethylbenzene 5215
1,3-Dichlorobenzene 4615
1,3-Dichloropropane 4660
1,4-Dichlorobenzene 4620
1,4-Dioxane (1,4-Diethylencoxide, p-Dioxane) 4735
2,2-Dichloropropane 4665
2-Butanone (Methyl Ethyl Ketone, MEK) 4410
2-Chloroethyl Vinyl Ether (2-CEVE) 4500
2-Chlorotoluene 4535
2-Hexanone (Methyl Butyl Ketone, MBK) 4860
2-Nitropropane 5020
4-Chlorotoluene 4540
4-Isopropyltoluene (p-Isopropyltoluene, p-Cymene) 4910
4-Methyl-2-Pentanone (Methyl Isobutyl Ketone (MIBK), Hexone) 4995
Acetone 4315
Acetonitrile 4320
Acrolein (Propenal) 4325
Acrylonitrile 4340
Allyl Chloride (3-Chloropropene) 4355
Benzene 4375
Bromobenzene 4385
Bromochloromethane 4390
Bromodichloromethane 4395
Bromoform 4400
Carbon Disulfide 4450
Carbon Tetrachloride 4455
Chlorobenzene 4475
Chlorodibromomethane (Dibromochloromethane) 4575
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8260C by Gas Chromatography Mass Spectrometry (GC/MS) 10307003
Aqueous

Chloroethane (Ethyl Chloride) 4485
Chloroform 4505
Chloroprene (2-Chloro-1,3-Butadiene) 4525
cis-1,2-Dichloroethylene 4645
cis-1,3-Dichloropropene 4680
cis-1,4-Dichloro-2-Butene 4600
Cyclohexane 4555
Cyclohexanone 4560
Dibromomethane (Methylene Bromide) 4595
Dichlorodifluoromethane (Freon 12) 4625
Diethyl Ether 4725
Di-Isopropylether (DIPE, Propane) 9375
Ethanol 4750
Ethyl Acetate 4755
Ethyl Methacrylate 4810
Ethylbenzene 4765
Ethyl-tert-Butylether (ETBE, 2-Ethoxy-2-Methylpropane) 4770
Hexachlorobutadiene 4835
Iodomethane (Methyl lodide) 4870
Isobutyl Alcohol (2-Methyl-1-Propanol, Isobutanol) 4875
Isopropyl Alcohol (IPA, 2-Propanol, Isopropanol) 4895
Isopropylbenzene (Cumene) 4900
m,p-Xylene 5240
Methacrylonitrile 4925
Methyl Acetate 4940
Methyl Bromide (Bromomethane) 4950
Methyl Chloride (Chloromethane) 4960
Methyl Methacrylate 4990
Methyl tert-Butyl Ether (MTBE) 5000
Methylcyclohexane 4965
Methylene Chloride (Dichloromethane) 4975
Naphthalene 5005
n-Butylbenzene 4435
n-Propylbenzene (1-phenylpropane) 5090
o-Xylene (1,2-Xylene) 5250
Pentachloroethane 5035
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Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8260C by Gas Chromatography Mass Spectrometry (GC/MS) 10307003
Aqueous
Propionitrile (Ethyl Cyanide) 5080
sec-Butylbenzene 4440
Styrene 5100
tert-Amyl Methyl Ether (TAME) 4370
tert-Butyl Alcohol (TBA, 2-Methyl-2-Propanol, t-Butanol) 4420
tert-Butylbenzene 4445
Tetrachloroethylene (Perchloroethylene, PCE) 5115
Tetrahydrofuran (THF) 5120
Toluene 5140
trans-1,2-Dichloroethylene 4700
trans-1,3-Dichloropropylene 4685
trans-1,4-Dichloro-2-Butene 4605
Trichloroethene (TCE, Trichloroethylene) 5170
Trichlorofluoromethane (Fluorotrichloromethane, Freon 11) 5175
Vinyl Acetate 5225
Vinyl Chloride (Chloroethene) 5235
Xylenes (Total) 5260
Solid
1,1,1,2-Tetrachloroethane 5105
1,1,1-Trichloroethane 5160
1,1,2,2-Tetrachloroethane 5110
1,1,2-Trichloro-1,2,2-Trifluoroethane (Trichlorotrifluoroethane, Freon 113) 5185
1,1,2-Trichloroethane 5165
1,1-Dichloroethane 4630
1,1-Dichloroethylene 4640
1,1-Dichloropropene 4670
1,2,3-Trichlorobenzene 5150
1,2,3-Trichloropropane (TCP) 5180
1,2,4-Trichlorobenzene 5155
1,2,4-Trimethylbenzene 5210
1,2-Dibromo-3-Chloropropane (DBCP) 4570
1,2-Dibromoethane (EDB, Ethylene Dibromide) 4585
1,2-Dichlorobenzene 4610
1,2-Dichloroethane (Ethylene Dichloride, EDC) 4635
1,2-Dichloropropane 4655
1,3,5-Trimethylbenzene 5215
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Advanced Environmental Laboratories, Inc.
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Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8260C by Gas Chromatography Mass Spectrometry (GC/MS) 10307003
Solid
1,3-Dichlorobenzene 4615
1,3-Dichloropropane 4660
1,4-Dichlorobenzene 4620
1,4-Dioxane (1,4-Diethyleneoxide, p-Dioxane) 4735
2,2-Dichloropropane 4665
2-Butanone (Methyl Ethyl Ketone, MEK) 4410
2-Chloroethyl Vinyl Ether (2-CEVE) 4500
2-Chlorotoluene 4535
2-Hexanone (Methyl Butyl Ketone, MBK) 4860
2-Nitropropane 5020
4-Chlorotoluene 4540
4-Isopropyltoluene (p-Isopropyltoluene, p-Cymene) 4910
4-Methyl-2-Pentanone (Methyl Isobutyl Ketone (MIBK), Hexone) 4995
Acetone 4315
Acetonitrile 4320
Acrolein (Propenal) 4325
Acrylonitrile 4340
Allyl Chloride (3-Chloropropene) 4355
Benzene 4375
Bromobenzene 4385
Bromochloromethane 4390
Bromodichloromethane 4395
Bromoform 4400
Carbon Disulfide 4450
Carbon Tetrachloride 4455
Chlorobenzene 4475
Chlorodibromomethane (Dibromochloromethane) 4575
Chloroethane (Ethyl Chloride) 4485
Chloroform 4505
Chloroprene (2-Chloro-1,3-Butadiene) 4525
cis-1,2-Dichloroethylene 4645
cis-1,3-Dichloropropene 4680
cis-1,4-Dichloro-2-Butene 4600
Cyclohexane 4555
Cyclohexanone 4560
Dibromomethane (Methylene Bromide) 4595
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8260C by Gas Chromatography Mass Spectrometry (GC/MS) 10307003
Solid

Dichlorodifluoromethane (Freon 12) 4625
Diethyl Ether 4725
Di-Isopropylether (DIPE, Propane) 9375
Ethanol 4750
Ethyl Acetate 4755
Ethyl Methacrylate 4810
Ethylbenzene 4765
Ethyl-tert-Butylether (ETBE, 2-Ethoxy-2-Methylpropane) 4770
Hexachlorobutadiene 4835
Iodomethane (Methyl lodide) 4870
Isobutyl Alcohol (2-Methyl-1-Propanol, Isobutanol) 4875
Isopropyl Alcohol (IPA, 2-Propanol, Isopropanol) 4895
Isopropylbenzene (Cumene) 4900
m,p-Xylene 5240
Methacrylonitrile 4925
Methyl Acetate 4940
Methyl Bromide (Bromomethane) 4950
Methyl Chloride (Chloromethane) 4960
Methyl Methacrylate 4990
Methyl tert-Butyl Ether (MTBE) 5000
Methylcyclohexane 4965
Methylene Chloride (Dichloromethane) 4975
Naphthalene 5005
n-Butylbenzene 4435
n-Propylbenzene (1-phenylpropane) 5090
o-Xylene (1,2-Xylene) 5250
Pentachloroethane 5035
Propionitrile (Ethyl Cyanide) 5080
sec-Butylbenzene 4440
Styrene 5100
tert-Amyl Methyl Ether (TAME) 4370
tert-Butyl Alcohol (TBA, 2-Methyl-2-Propanol, t-Butanol) 4420
tert-Butylbenzene 4445
Tetrachloroethylene (Perchloroethylene, PCE) 5115
Tetrahydrofuran (THF) 5120
Toluene 5140
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8260C by Gas Chromatography Mass Spectrometry (GC/MS) 10307003
Solid
trans-1,2-Dichloroethylene 4700
trans-1,3-Dichloropropylene 4685
trans-1,4-Dichloro-2-Butene 4605
Trichloroethene (TCE, Trichloroethylene) 5170
Trichlorofluoromethane (Fluorotrichloromethane, Freon 11) 5175
Vinyl Acetate 5225
Vinyl Chloride (Chloroethene) 5235
Xylenes (Total) 5260
EPA 8260C SIM by Gas Chromatography Mass Spectrometry (GC/MS) Selective lon Monitoring (SIM) 10307105
Aqueous
1,2-Dibromo-3-Chloropropane (DBCP) 4570
1,2-Dibromoethane (EDB, Ethylene Dibromide) 4585
1,4-Dioxane (1,4-Diethyleneoxide, p-Dioxane) 4735
EPA 8260D by Gas Chromatography Mass Spectrometry (GC/MS) 10307127
Aqueous
1,1,1,2-Tetrachloroethane 5105
1,1,1-Trichloroethane 5160
1,1,2,2-Tetrachloroethane 5110
1,1,2-Trichloro-1,2,2-Trifluoroethane (Trichlorotrifluoroethane, Freon 113) 5185
1,1,2-Trichloroethane 5165
1,1-Dichloroethane 4630
1,1-Dichloroethylene 4640
1,1-Dichloropropene 4670
1,2,3-Trichlorobenzene 5150
1,2,3-Trichloropropane (TCP) 5180
1,2,4-Trichlorobenzene 5155
1,2,4-Trimethylbenzene 5210
1,2-Dibromo-3-Chloropropane (DBCP) 4570
1,2-Dibromoethane (EDB, Ethylene Dibromide) 4585
1,2-Dichlorobenzene 4610
1,2-Dichloroethane (Ethylene Dichloride, EDC) 4635
1,2-Dichloropropane 4655
1,3,5-Trimethylbenzene 5215
1,3-Dichlorobenzene 4615
1,3-Dichloropropane 4660
1,4-Dichlorobenzene 4620
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8260D by Gas Chromatography Mass Spectrometry (GC/MS) 10307127
Aqueous
1,4-Dioxane (1,4-Diethyleneoxide, p-Dioxane) 4735
2,2-Dichloropropane 4665
2-Butanone (Methyl Ethyl Ketone, MEK) 4410
2-Chloroethyl Vinyl Ether (2-CEVE) 4500
2-Chlorotoluene 4535
2-Hexanone (Methyl Butyl Ketone, MBK) 4860
2-Nitropropane 5020
4-Chlorotoluene 4540
4-Isopropyltoluene (p-Isopropyltoluene, p-Cymene) 4910
4-Methyl-2-Pentanone (Methyl Isobutyl Ketone (MIBK), Hexone) 4995
Acetone 4315
Acetonitrile 4320
Acrolein (Propenal) 4325
Acrylonitrile 4340
Allyl Chloride (3-Chloropropene) 4355
Benzene 4375
Bromobenzene 4385
Bromochloromethane 4390
Bromodichloromethane 4395
Bromoform 4400
Carbon Disulfide 4450
Carbon Tetrachloride 4455
Chlorobenzene 4475
Chlorodibromomethane (Dibromochloromethane) 4575
Chloroethane (Ethyl Chloride) 4485
Chloroform 4505
Chloroprene (2-Chloro-1,3-Butadiene) 4525
cis-1,2-Dichloroethylene 4645
cis-1,3-Dichloropropene 4680
cis-1,4-Dichloro-2-Butene 4600
Cyclohexane 4555
Cyclohexanone 4560
Dibromomethane (Methylene Bromide) 4595
Dichlorodifluoromethane (Freon 12) 4625
Diethyl Ether 4725
Di-Isopropylether (DIPE) 9375
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8260D by Gas Chromatography Mass Spectrometry (GC/MS) 10307127
Aqueous
Ethanol 4750
Ethyl Acetate 4755
Ethyl Methacrylate 4810
Ethylbenzene 4765
Ethyl-tert-Butylether (ETBE, 2-Ethoxy-2-Methylpropane) 4770
Hexachlorobutadiene 4835
Iodomethane (Methyl lodide) 4870
Isobutyl Alcohol (2-Methyl-1-Propanol, Isobutanol) 4875
Isopropyl Alcohol (IPA, 2-Propanol, Isopropanol) 4895
Isopropylbenzene (Cumene) 4900
m,p-Xylene 5240
Methacrylonitrile 4925
Methyl Acetate 4940
Methyl Bromide (Bromomethane) 4950
Methyl Chloride (Chloromethane) 4960
Methyl Methacrylate 4990
Methyl tert-Butyl Ether (MTBE) 5000
Methylcyclohexane 4965
Methylene Chloride (Dichloromethane) 4975
Naphthalene 5005
n-Butylbenzene 4435
n-Propylbenzene (1-phenylpropane) 5090
o-Xylene (1,2-Xylene) 5250
Pentachloroethane 5035
Propionitrile (Ethyl Cyanide) 5080
sec-Butylbenzene 4440
Styrene 5100
tert-Amyl Methyl Ether (TAME) 4370
tert-Butyl Alcohol (TBA, 2-Methyl-2-Propanol, t-Butanol) 4420
tert-Butylbenzene 4445
Tetrachloroethylene (Perchloroethylene, PCE) 5115
Tetrahydrofuran (THF) 5120
Toluene 5140
trans-1,2-Dichloroethylene 4700
trans-1,3-Dichloropropylene 4685
trans-1,4-Dichloro-2-Butene 4605
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8260D by Gas Chromatography Mass Spectrometry (GC/MS) 10307127
Aqueous
Trichloroethene (TCE, Trichloroethylene) 5170
Trichlorofluoromethane (Fluorotrichloromethane, Freon 11) 5175
Vinyl Acetate 5225
Vinyl Chloride (Chloroethene) 5235
Xylenes (Total) 5260
Solid
1,1,1,2-Tetrachloroethane 5105
1,1,1-Trichloroethane 5160
1,1,2,2-Tetrachloroethane 5110
1,1,2-Trichloro-1,2,2-Trifluoroethane (Trichlorotrifluoroethane, Freon 113) 5185
1,1,2-Trichloroethane 5165
1,1-Dichloroethane 4630
1,1-Dichloroethylene 4640
1,1-Dichloropropene 4670
1,2,3-Trichlorobenzene 5150
1,2,3-Trichloropropane (TCP) 5180
1,2,4-Trichlorobenzene 5155
1,2,4-Trimethylbenzene 5210
1,2-Dibromo-3-Chloropropane (DBCP) 4570
1,2-Dibromoethane (EDB, Ethylene Dibromide) 4585
1,2-Dichlorobenzene 4610
1,2-Dichloroethane (Ethylene Dichloride, EDC) 4635
1,2-Dichloropropane 4655
1,3,5-Trimethylbenzene 5215
1,3-Dichlorobenzene 4615
1,3-Dichloropropane 4660
1,4-Dichlorobenzene 4620
1,4-Dioxane (1,4-Diethyleneoxide, p-Dioxane) 4735
2,2-Dichloropropane 4665
2-Butanone (Methyl Ethyl Ketone, MEK) 4410
2-Chloroethyl Vinyl Ether (2-CEVE) 4500
2-Chlorotoluene 4535
2-Hexanone (Methyl Butyl Ketone, MBK) 4860
2-Nitropropane 5020
4-Chlorotoluene 4540
4-Isopropyltoluene (p-Isopropyltoluene, p-Cymene) 4910
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8260D by Gas Chromatography Mass Spectrometry (GC/MS) 10307127
Solid

4-Methyl-2-Pentanone (Methyl Isobutyl Ketone (MIBK), Hexone) 4995
Acetone 4315
Acetonitrile 4320
Acrolein (Propenal) 4325
Acrylonitrile 4340
Allyl Chloride (3-Chloropropene) 4355
Benzene 4375
Bromobenzene 4385
Bromochloromethane 4390
Bromodichloromethane 4395
Bromoform 4400
Carbon Disulfide 4450
Carbon Tetrachloride 4455
Chlorobenzene 4475
Chlorodibromomethane (Dibromochloromethane) 4575
Chloroethane (Ethyl Chloride) 4485
Chloroform 4505
Chloroprene (2-Chloro-1,3-Butadiene) 4525
cis-1,2-Dichloroethylene 4645
cis-1,3-Dichloropropene 4680
cis-1,4-Dichloro-2-Butene 4600
Cyclohexane 4555
Cyclohexanone 4560
Dibromomethane (Methylene Bromide) 4595
Dichlorodifluoromethane (Freon 12) 4625
Diethyl Ether 4725
Di-Isopropylether (DIPE) 9375
Ethanol 4750
Ethyl Acetate 4755
Ethyl Methacrylate 4810
Ethylbenzene 4765
Ethyl-tert-Butylether (ETBE, 2-Ethoxy-2-Methylpropane) 4770
Hexachlorobutadiene 4835
Iodomethane (Methyl lodide) 4870
Isobutyl Alcohol (2-Methyl-1-Propanol, Isobutanol) 4875
Isopropyl Alcohol (IPA, 2-Propanol, Isopropanol) 4895
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8260D by Gas Chromatography Mass Spectrometry (GC/MS) 10307127
Solid
Isopropylbenzene (Cumene) 4900
m,p-Xylene 5240
Methacrylonitrile 4925
Methyl Acetate 4940
Methyl Bromide (Bromomethane) 4950
Methyl Chloride (Chloromethane) 4960
Methyl Methacrylate 4990
Methyl tert-Butyl Ether (MTBE) 5000
Methylcyclohexane 4965
Methylene Chloride (Dichloromethane) 4975
Naphthalene 5005
n-Butylbenzene 4435
n-Propylbenzene (1-phenylpropane) 5090
o-Xylene (1,2-Xylene) 5250
Pentachloroethane 5035
Propionitrile (Ethyl Cyanide) 5080
sec-Butylbenzene 4440
Styrene 5100
tert-Amyl Methyl Ether (TAME) 4370
tert-Butyl Alcohol (TBA, 2-Methyl-2-Propanol, t-Butanol) 4420
tert-Butylbenzene 4445
Tetrachloroethylene (Perchloroethylene, PCE) 5115
Tetrahydrofuran (THF) 5120
Toluene 5140
trans-1,2-Dichloroethylene 4700
trans-1,3-Dichloropropylene 4685
trans-1,4-Dichloro-2-Butene 4605
Trichloroethene (TCE, Trichloroethylene) 5170
Trichlorofluoromethane (Fluorotrichloromethane, Freon 11) 5175
Vinyl Acetate 5225
Vinyl Chloride (Chloroethene) 5235
Xylenes (Total) 5260
EPA 8260D SIM by Gas Chromatography Mass Spectrometry (GC/MS) Selective lon Monitoring (SIM) 10307138
Aqueous
1,2-Dibromo-3-Chloropropane (DBCP) 4570
1,2-Dibromoethane (EDB, Ethylene Dibromide) 4585
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8260D SIM by Gas Chromatography Mass Spectrometry (GC/MS) Selective Ion Monitoring (SIM) 10307138
Aqueous
1,4-Dioxane (1,4-Diethyleneoxide, p-Dioxane) 4735
EPA 8270D by Gas Chromatography Mass Spectrometry (GC/MS) 10186035
Aqueous
1,2,4,5-Tetrachlorobenzene 6715
1,2,4-Trichlorobenzene 5155
1,2-Dichlorobenzene 4610
1,2-Diphenylhydrazine (as Azobenzene) 6220
1,3-Dichlorobenzene 4615
1,3-Dinitrobenzene (1,3-DNB) 6160
1,4-Dichlorobenzene 4620
1-Chloronaphthalene 5790
1-Methylnaphthalene 6380
1-Naphthylamine 6425
2,2’-0Oxybis(1-Chloropropane) (was bis(2-Chloroiospropyl)ether) 4659
2,3,4,6-Tetrachlorophenol 6735
2,4,5-Trichlorophenol 6835
2,4,6-Trichlorophenol 6840
2,4-Dichlorophenol 6000
2,4-Dimethylphenol 6130
2,4-Dinitrophenol 6175
2,4-Dinitrotoluene (2,4-DNT) 6185
2,6-Dichlorophenol 6005
2,6-Dinitrotoluene (2,6-DNT) 6190
2-Acetylaminofluorene 5515
2-Chloronaphthalene 5795
2-Chlorophenol 5800
2-Methyl-4,6-Dinitrophenol (4,6-Dinitro-2-Methylphenol) 6360
2-Methylaniline (o-Toluidine) 5145
2-Methylnaphthalene 6385
2-Methylphenol (o-Cresol) 6400
2-Naphthylamine 6430
2-Nitroaniline 6460
2-Nitrophenol 6490
2-Picoline (2-Methylpyridine) 5050
3,3"-Dichlorobenzidine 5945
3,3'-Dimethoxybenzidine 6100
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270D by Gas Chromatography Mass Spectrometry (GC/MS) 10186035
Aqueous
3,3'-Dimethylbenzidine 6120
3+4-Methylphenol (m+p Cresol) 6412
3-Methylcholanthrene 5781
3-Nitroaniline 6465
4-Aminobiphenyl 5540
4-Bromophenyl Phenyl Ether (BDE-3) 5660
4-Chloro-3-Methylphenol 5700
4-Chloroaniline 5745
4-Chlorophenyl Phenylether 5825
4-Dimethyl Aminoazobenzene (p-Dimethylamino Azobenzene) 6105
4-Nitroaniline 6470
4-Nitrophenol 6500
5-Nitro-o-Toluidine 6570
7,12-Dimethylbenz(a)Anthracene 6115
a-a-Dimethylphenethylamine 6125
Acenaphthene 5500
Acenaphthylene 5505
Acetophenone 5510
Alachlor 7005
Aniline 5545
Anthracene 5555
Aramite 5560
Atrazine 7065
Benzaldehyde 5570
Benzidine 5595
Benzo(a)Anthracene 5575
Benzo(a)Pyrene 5580
Benzo(b)Fluoranthene 5585
Benzo(g,h,i)Perylene 5590
Benzo(k)Fluoranthene 5600
Benzoic Acid 5610
Benzyl Alcohol 5630
Biphenyl 5640
bis(2-Chloroethoxy)Methane 5760
bis(2-Chloroethyl)Ether 5765
bis(2-Ethylhexyl)Adipate 6062
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270D by Gas Chromatography Mass Spectrometry (GC/MS) 10186035
Aqueous
Butyl Benzyl Phthalate 5670
Caprolactam 7180
Carbazole 5680
Chlorobenzilate 7260
Chrysene 5855
di(2-ethylhexyl)Phthalate 6065
Diallate (cis/trans) 7405
Dibenz(a,h)Anthracene 5895
Dibenz(a,j)Acridine 5900
Dibenzofuran 5905
Diethyl Phthalate 6070
Dimethoate 7475
Dimethyl Phthalate 6135
di-n-Butyl Phthalate 5925
di-n-Octyl Phthalate 6200
Dinoseb (2-sec-Butyl-4,6-Dinitrophenol, DNBP) 8620
Diphenylamine 6205
Disulfoton 8625
Ethyl Methanesulfonate 6260
Fluoranthene 6265
Fluorene 6270
Hexachlorobenzene 6275
Hexachlorobutadiene 4835
Hexachlorocyclopentadiene 6285
Hexachloroethane 4840
Hexachloropropene 6295
Indeno(1,2,3,cd)Pyrene 6315
Isodrin 7725
Isophorone 6320
Isosafrole 6325
Kepone 7740
Methyl Methanesulfonate 6375
Methyl Parathion 7825
Naphthalene 5005
Nitrobenzene 5015
n-Nitrosodiethylamine 6525
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270D by Gas Chromatography Mass Spectrometry (GC/MS) 10186035
Aqueous
n-Nitrosodimethylamine 6530
n-Nitroso-di-n-Butylamine 5025
n-Nitrosodi-n-Propylamine 6545
n-Nitrosodiphenylamine 6535
n-Nitrosomethylethylamine 6550
n-Nitrosomorpholine 6555
n-Nitrosopiperidine 6560
n-Nitrosopyrrolidine 6565
0,0,0-Triethyl Phosphorothioate 8290
Parathion (Ethyl) 7955
Pentachlorobenzene 6590
Pentachloroethane 5035
Pentachloronitrobenzene (PCNB) 6600
Pentachlorophenol (PCP) 6605
Phenacetin 6610
Phenanthrene 6615
Phenol 6625
Phorate 7985
Pronamide (Kerb) 6650
Pyrene 6665
Pyridine 5095
Safrole 6685
Simazine 8125
Sulfotep (Tetraethyl Dithiopyrophospahte) 8155
Thionazin 8235
Solid
1,2,4,5-Tetrachlorobenzene 6715
1,2,4-Trichlorobenzene 5155
1,2-Dichlorobenzene 4610
1,2-Diphenylhydrazine (as Azobenzene) 6220
1,3-Dichlorobenzene 4615
1,3-Dinitrobenzene (1,3-DNB) 6160
1,4-Dichlorobenzene 4620
1-Chloronaphthalene 5790
1-Methylnaphthalene 6380
1-Naphthylamine 6425
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270D by Gas Chromatography Mass Spectrometry (GC/MS) 10186035
Solid
2,2’-Oxybis(1-Chloropropane) (was bis(2-Chloroiospropyl)ether) 4659
2,3,4,6-Tetrachlorophenol 6735
2,4,5-Trichlorophenol 6835
2,4,6-Trichlorophenol 6840
2,4-Dichlorophenol 6000
2,4-Dimethylphenol 6130
2,4-Dinitrophenol 6175
2,4-Dinitrotoluene (2,4-DNT) 6185
2,6-Dichlorophenol 6005
2,6-Dinitrotoluene (2,6-DNT) 6190
2-Acetylaminofluorene 5515
2-Chloronaphthalene 5795
2-Chlorophenol 5800
2-Methyl-4,6-Dinitrophenol (4,6-Dinitro-2-Methylphenol) 6360
2-Methylaniline (o-Toluidine) 5145
2-Methylnaphthalene 6385
2-Methylphenol (o-Cresol) 6400
2-Naphthylamine 6430
2-Nitroaniline 6460
2-Nitrophenol 6490
2-Picoline (2-Methylpyridine) 5050
3,3’-Dichlorobenzidine 5945
3,3'-Dimethoxybenzidine 6100
3,3'-Dimethylbenzidine 6120
3+4-Methylphenol (m+p Cresol) 6412
3-Methylcholanthrene 5781
3-Nitroaniline 6465
4-Aminobiphenyl 5540
4-Bromophenyl Phenyl Ether (BDE-3) 5660
4-Chloro-3-Methylphenol 5700
4-Chloroaniline 5745
4-Chlorophenyl Phenylether 5825
4-Dimethyl Aminoazobenzene (p-Dimethylamino Azobenzene) 6105
4-Nitroaniline 6470
4-Nitrophenol 6500
5-Nitro-o-Toluidine 6570
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270D by Gas Chromatography Mass Spectrometry (GC/MS) 10186035
Solid
7,12-Dimethylbenz(a)Anthracene 6115
a-a-Dimethylphenethylamine 6125
Acenaphthene 5500
Acenaphthylene 5505
Acetophenone 5510
Alachlor 7005
Aniline 5545
Anthracene 5555
Aramite 5560
Atrazine 7065
Benzaldehyde 5570
Benzidine 5595
Benzo(a)Anthracene 5575
Benzo(a)Pyrene 5580
Benzo(b)Fluoranthene 5585
Benzo(g,h,i)Perylene 5590
Benzo(k)Fluoranthene 5600
Benzoic Acid 5610
Benzyl Alcohol 5630
Biphenyl 5640
bis(2-Chloroethoxy)Methane 5760
bis(2-Chloroethyl)Ether 5765
Butyl Benzyl Phthalate 5670
Caprolactam 7180
Carbazole 5680
Chlorobenzilate 7260
di(2-ethylhexyl)Phthalate 6065
Diallate (cis/trans) 7405
Dibenz(a,h)Anthracene 5895
Dibenz(a,j)Acridine 5900
Dibenzofuran 5905
Diethyl Phthalate 6070
Dimethoate 7475
Dimethyl Phthalate 6135
di-n-Butyl Phthalate 5925
di-n-Octyl Phthalate 6200
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270D by Gas Chromatography Mass Spectrometry (GC/MS) 10186035
Solid

Diphenylamine 6205
Disulfoton 8625
Ethyl Methanesulfonate 6260
Fluoranthene 6265
Fluorene 6270
Hexachlorobenzene 6275
Hexachlorobutadiene 4835
Hexachlorocyclopentadiene 6285
Hexachloroethane 4840
Hexachloropropene 6295
Indeno(1,2,3,cd)Pyrene 6315
Isodrin 7725
Isophorone 6320
Isosafrole 6325
Kepone 7740
Methyl Methanesulfonate 6375
Methyl Parathion 7825
Naphthalene 5005
Nitrobenzene 5015
n-Nitrosodiethylamine 6525
n-Nitrosodimethylamine 6530
n-Nitroso-di-n-Butylamine 5025
n-Nitrosodi-n-Propylamine 6545
n-Nitrosodiphenylamine 6535
n-Nitrosomethylethylamine 6550
n-Nitrosomorpholine 6555
n-Nitrosopiperidine 6560
n-Nitrosopyrrolidine 6565
0,0,0-Triethyl Phosphorothioate 8290
Parathion (Ethyl) 7955
Pentachlorobenzene 6590
Pentachloroethane 5035
Pentachloronitrobenzene (PCNB) 6600
Pentachlorophenol (PCP) 6605
Phenacetin 6610
Phenanthrene 6615
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270D by Gas Chromatography Mass Spectrometry (GC/MS) 10186035
Solid
Phenol 6625
Phorate 7985
Pronamide (Kerb) 6650
Pyrene 6665
Pyridine 5095
Safrole 6685
Simazine 8125
Sulfotep (Tetraethyl Dithiopyrophospahte) 8155
Thionazin 8235
EPA 8270D SIM by Gas Chromatography Mass Spectrometry (GC/MS) Selective lon Monitoring (SIM) 10242532
Aqueous
1,4-Dioxane (1,4-Diethylencoxide, p-Dioxane) 4735
1-Methylnaphthalene 6380
2,4-Dinitrophenol 6175
2-Methyl-4,6-Dinitrophenol (4,6-Dinitro-2-Methylphenol) 6360
2-Methylnaphthalene 6385
Acenaphthene 5500
Acenaphthylene 5505
Anthracene 5555
Benzo(a)Anthracene 5575
Benzo(a)Pyrene 5580
Benzo(b)Fluoranthene 5585
Benzo(g,h,i)Perylene 5590
Benzo(k)Fluoranthene 5600
Carbazole 5680
Chrysene 5855
Dibenz(a,h)Anthracene 5895
Dibenzofuran 5905
Fluoranthene 6265
Fluorene 6270
Indeno(1,2,3,cd)Pyrene 6315
Kepone 7740
Naphthalene 5005
Phenanthrene 6615
Pyrene 6665
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Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350

Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270D SIM by Gas Chromatography Mass Spectrometry (GC/MS) Selective Ion Monitoring (SIM) 10242532
Solid
1-Methylnaphthalene 6380
2,4-Dinitrophenol 6175
2-Methyl-4,6-Dinitrophenol (4,6-Dinitro-2-Methylphenol) 6360
2-Methylnaphthalene 6385
Acenaphthene 5500
Acenaphthylene 5505
Anthracene 5555
Benzo(a)Anthracene 5575
Benzo(a)Pyrene 5580
Benzo(b)Fluoranthene 5585
Benzo(g,h,i)Perylene 5590
Benzo(k)Fluoranthene 5600
Carbazole 5680
Chrysene 5855
Dibenz(a,h)Anthracene 5895
Dibenzofuran 5905
Fluoranthene 6265
Fluorene 6270
Indeno(1,2,3,cd)Pyrene 6315
Kepone 7740
Naphthalene 5005
Phenanthrene 6615
Pyrene 6665
EPA 8270E by Gas Chromatography Mass Spectrometry (GC/MS) 10242543
Aqueous
1,2,4,5-Tetrachlorobenzene 6715
1,2,4-Trichlorobenzene 5155
1,2-Dichlorobenzene 4610
1,2-Diphenylhydrazine (as Azobenzene) 6220
1,3-Dichlorobenzene 4615
1,3-Dinitrobenzene (1,3-DNB) 6160
1,4-Dichlorobenzene 4620
1-Chloronaphthalene 5790
1-Methylnaphthalene 6380
1-Naphthylamine 6425
2,2’-Oxybis(1-Chloropropane) (was bis(2-Chloroiospropyl)ether) 4659
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270E by Gas Chromatography Mass Spectrometry (GC/MS) 10242543
Aqueous
2,3,4,6-Tetrachlorophenol 6735
2,4,5-Trichlorophenol 6835
2,4,6-Trichlorophenol 6840
2,4-Dichlorophenol 6000
2,4-Dimethylphenol 6130
2,4-Dinitrophenol 6175
2,4-Dinitrotoluene (2,4-DNT) 6185
2,6-Dichlorophenol 6005
2,6-Dinitrotoluene (2,6-DNT) 6190
2-Acetylaminofluorene 5515
2-Chloronaphthalene 5795
2-Chlorophenol 5800
2-Methyl-4,6-Dinitrophenol (4,6-Dinitro-2-Methylphenol) 6360
2-Methylaniline (o-Toluidine) 5145
2-Methylnaphthalene 6385
2-Methylphenol (o-Cresol) 6400
2-Naphthylamine 6430
2-Nitroaniline 6460
2-Picoline (2-Methylpyridine) 5050
3,3’-Dichlorobenzidine 5945
3,3'-Dimethoxybenzidine 6100
3,3'-Dimethylbenzidine 6120
3+4-Methylphenol (m+p Cresol) 6412
3-Methylcholanthrene 5781
3-Nitroaniline 6465
4-Aminobiphenyl 5540
4-Bromophenyl Phenyl Ether (BDE-3) 5660
4-Chloro-3-Methylphenol 5700
4-Chloroaniline 5745
4-Chlorophenyl Phenylether 5825
4-Dimethyl Aminoazobenzene (p-Dimethylamino Azobenzene) 6105
4-Nitroaniline 6470
4-Nitrophenol 6500
5-Nitro-o-Toluidine 6570
7,12-Dimethylbenz(a)Anthracene 6115
a-a-Dimethylphenethylamine 6125
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270E by Gas Chromatography Mass Spectrometry (GC/MS) 10242543
Aqueous
Acenaphthene 5500
Acenaphthylene 5505
Acetophenone 5510
Alachlor 7005
Aniline 5545
Anthracene 5555
Aramite 5560
Atrazine 7065
Benzaldehyde 5570
Benzidine 5595
Benzo(a)Anthracene 5575
Benzo(a)Pyrene 5580
Benzo(b)Fluoranthene 5585
Benzo(g,h,i)Perylene 5590
Benzo(k)Fluoranthene 5600
Benzoic Acid 5610
Benzyl Alcohol 5630
Biphenyl 5640
bis(2-Chloroethoxy)Methane 5760
bis(2-Chloroethyl)Ether 5765
bis(2-Ethylhexyl)Adipate 6062
Butyl Benzyl Phthalate 5670
Caprolactam 7180
Carbazole 5680
Chlorobenzilate 7260
Chrysene 5855
di(2-ethylhexyl)Phthalate 6065
Diallate (cis/trans) 7405
Dibenz(a,h)Anthracene 5895
Dibenz(a,j)Acridine 5900
Dibenzofuran 5905
Diethyl Phthalate 6070
Dimethoate 7475
Dimethyl Phthalate 6135
di-n-Butyl Phthalate 5925
di-n-Octyl Phthalate 6200
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270E by Gas Chromatography Mass Spectrometry (GC/MS) 10242543
Aqueous
Dinoseb (2-sec-Butyl-4,6-Dinitrophenol, DNBP) 8620
Diphenylamine 6205
Disulfoton 8625
Ethyl Methanesulfonate 6260
Fluoranthene 6265
Fluorene 6270
Hexachlorobenzene 6275
Hexachlorobutadiene 4835
Hexachlorocyclopentadiene 6285
Hexachloroethane 4840
Hexachloropropene 6295
Indeno(1,2,3,cd)Pyrene 6315
Isodrin 7725
Isophorone 6320
Isosafrole 6325
Kepone 7740
Methyl Methanesulfonate 6375
Methyl Parathion 7825
Naphthalene 5005
Nitrobenzene 5015
n-Nitrosodiethylamine 6525
n-Nitrosodimethylamine 6530
n-Nitroso-di-n-Butylamine 5025
n-Nitrosodi-n-Propylamine 6545
n-Nitrosodiphenylamine 6535
n-Nitrosomethylethylamine 6550
n-Nitrosomorpholine 6555
n-Nitrosopiperidine 6560
n-Nitrosopyrrolidine 6565
0,0,0-Triethyl Phosphorothioate 8290
Parathion (Ethyl) 7955
Pentachlorobenzene 6590
Pentachloroethane 5035
Pentachloronitrobenzene (PCNB) 6600
Pentachlorophenol (PCP) 6605
Phenacetin 6610
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270E by Gas Chromatography Mass Spectrometry (GC/MS) 10242543
Aqueous
Phenanthrene 6615
Phenol 6625
Phorate 7985
Pronamide (Kerb) 6650
Pyrene 6665
Pyridine 5095
Safrole 6685
Simazine 8125
Sulfotep (Tetraethyl Dithiopyrophospahte) 8155
Thionazin 8235
Solid
1,2,4,5-Tetrachlorobenzene 6715
1,2,4-Trichlorobenzene 5155
1,2-Dichlorobenzene 4610
1,2-Diphenylhydrazine (as Azobenzene) 6220
1,3-Dichlorobenzene 4615
1,3-Dinitrobenzene (1,3-DNB) 6160
1,4-Dichlorobenzene 4620
1-Chloronaphthalene 5790
1-Methylnaphthalene 6380
1-Naphthylamine 6425
2,2’-0Oxybis(1-Chloropropane) (was bis(2-Chloroiospropyl)ether) 4659
2,3,4,6-Tetrachlorophenol 6735
2,4,5-Trichlorophenol 6835
2,4,6-Trichlorophenol 6840
2,4-Dichlorophenol 6000
2,4-Dimethylphenol 6130
2,4-Dinitrophenol 6175
2,4-Dinitrotoluene (2,4-DNT) 6185
2,6-Dichlorophenol 6005
2,6-Dinitrotoluene (2,6-DNT) 6190
2-Acetylaminofluorene 5515
2-Chloronaphthalene 5795
2-Chlorophenol 5800
2-Methyl-4,6-Dinitrophenol (4,6-Dinitro-2-Methylphenol) 6360
2-Methylaniline (o-Toluidine) 5145
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270E by Gas Chromatography Mass Spectrometry (GC/MS) 10242543
Solid
2-Methylnaphthalene 6385
2-Methylphenol (o-Cresol) 6400
2-Naphthylamine 6430
2-Nitroaniline 6460
2-Nitrophenol 6490
2-Picoline (2-Methylpyridine) 5050
3,3’-Dichlorobenzidine 5945
3,3'-Dimethoxybenzidine 6100
3,3'-Dimethylbenzidine 6120
3+4-Methylphenol (m+p Cresol) 6412
3-Methylcholanthrene 5781
3-Nitroaniline 6465
4-Aminobiphenyl 5540
4-Bromophenyl Phenyl Ether (BDE-3) 5660
4-Chloro-3-Methylphenol 5700
4-Chloroaniline 5745
4-Chlorophenyl Phenylether 5825
4-Dimethyl Aminoazobenzene (p-Dimethylamino Azobenzene) 6105
4-Nitroaniline 6470
4-Nitrophenol 6500
5-Nitro-o-Toluidine 6570
7,12-Dimethylbenz(a)Anthracene 6115
a-a-Dimethylphenethylamine 6125
Acenaphthene 5500
Acenaphthylene 5505
Acetophenone 5510
Alachlor 7005
Aniline 5545
Anthracene 5555
Aramite 5560
Atrazine 7065
Benzaldehyde 5570
Benzidine 5595
Benzo(a)Anthracene 5575
Benzo(a)Pyrene 5580
Benzo(b)Fluoranthene 5585
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270E by Gas Chromatography Mass Spectrometry (GC/MS) 10242543
Solid

Benzo(g,h,i)Perylene 5590
Benzo(k)Fluoranthene 5600
Benzoic Acid 5610
Benzyl Alcohol 5630
Biphenyl 5640
bis(2-Chloroethoxy)Methane 5760
bis(2-Chloroethyl)Ether 5765
Butyl Benzyl Phthalate 5670
Caprolactam 7180
Carbazole 5680
Chlorobenzilate 7260
Chrysene 5855
di(2-ethylhexyl)Phthalate 6065
Diallate (cis/trans) 7405
Dibenz(a,h)Anthracene 5895
Dibenz(a,j)Acridine 5900
Dibenzofuran 5905
Diethyl Phthalate 6070
Dimethoate 7475
Dimethyl Phthalate 6135
di-n-Butyl Phthalate 5925
di-n-Octyl Phthalate 6200
Diphenylamine 6205
Disulfoton 8625
Ethyl Methanesulfonate 6260
Fluoranthene 6265
Fluorene 6270
Hexachlorobenzene 6275
Hexachlorobutadiene 4835
Hexachlorocyclopentadiene 6285
Hexachloroethane 4840
Hexachloropropene 6295
Indeno(1,2,3,cd)Pyrene 6315
Isodrin 7725
Isophorone 6320
Isosafrole 6325
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270E by Gas Chromatography Mass Spectrometry (GC/MS) 10242543
Solid
Kepone 7740
Methyl Methanesulfonate 6375
Methyl Parathion 7825
Naphthalene 5005
Nitrobenzene 5015
n-Nitrosodiethylamine 6525
n-Nitrosodimethylamine 6530
n-Nitroso-di-n-Butylamine 5025
n-Nitrosodi-n-Propylamine 6545
n-Nitrosodiphenylamine 6535
n-Nitrosomethylethylamine 6550
n-Nitrosomorpholine 6555
n-Nitrosopiperidine 6560
n-Nitrosopyrrolidine 6565
0,0,0-Triethyl Phosphorothioate 8290
Parathion (Ethyl) 7955
Pentachlorobenzene 6590
Pentachloroethane 5035
Pentachloronitrobenzene (PCNB) 6600
Pentachlorophenol (PCP) 6605
Phenacetin 6610
Phenanthrene 6615
Phenol 6625
Phorate 7985
Pronamide (Kerb) 6650
Pyrene 6665
Pyridine 5095
Safrole 6685
Simazine 8125
Sulfotep (Tetracthyl Dithiopyrophospahte) 8155
Thionazin 8235
EPA 8270E SIM by Gas Chromatography Mass Spectrometry (GC/MS) Selective Ion Monitoring (SIM) 10242565
Aqueous
1,4-Dioxane (1,4-Diethyleneoxide, p-Dioxane) 4735
1-Methylnaphthalene 6380
2,4-Dinitrophenol 6175
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270E SIM by Gas Chromatography Mass Spectrometry (GC/MS) Selective Ion Monitoring (SIM) 10242565
Aqueous
2-Methyl-4,6-Dinitrophenol (4,6-Dinitro-2-Methylphenol) 6360
2-Methylnaphthalene 6385
Acenaphthene 5500
Acenaphthylene 5505
Anthracene 5555
Benzo(a)Anthracene 5575
Benzo(a)Pyrene 5580
Benzo(b)Fluoranthene 5585
Benzo(g,h,i)Perylene 5590
Benzo(k)Fluoranthene 5600
Carbazole 5680
Chrysene 5855
Dibenz(a,h)Anthracene 5895
Dibenzofuran 5905
Fluoranthene 6265
Fluorene 6270
Indeno(1,2,3,cd)Pyrene 6315
Kepone 7740
Naphthalene 5005
Phenanthrene 6615
Pyrene 6665
Solid
1-Methylnaphthalene 6380
2,4-Dinitrophenol 6175
2-Methyl-4,6-Dinitrophenol (4,6-Dinitro-2-Methylphenol) 6360
2-Methylnaphthalene 6385
Acenaphthene 5500
Acenaphthylene 5505
Anthracene 5555
Benzo(a)Anthracene 5575
Benzo(a)Pyrene 5580
Benzo(b)Fluoranthene 5585
Benzo(g,h,i)Perylene 5590
Benzo(k)Fluoranthene 5600
Carbazole 5680
Chrysene 5855
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270E SIM by Gas Chromatography Mass Spectrometry (GC/MS) Selective Ion Monitoring (SIM) 10242565
Solid
Dibenz(a,h)Anthracene 5895
Dibenzofuran 5905
Fluoranthene 6265
Fluorene 6270
Indeno(1,2,3,cd)Pyrene 6315
Kepone 7740
Naphthalene 5005
Phenanthrene 6615
Pyrene 6665
EPA 8330 by High Performance Liquid Chromatography (HPLC) 10308006
Aqueous
1,3,5-Trinitrobenzene (1,3,5-TNB) 6885
1,3-Dinitrobenzene (1,3-DNB) 6160
2,4,6-Trinitrotoluene (2,4,6-TNT) 9651
2,4-Dinitrotoluene (2,4-DNT) 6185
2,6-Dinitrotoluene (2,6-DNT) 6190
2-Amino-4,6-dinitrotoluene (2-am-DNT) 9303
2-Nitrotoluene 9507
3,5-Dinitroaniline 6150
3-Nitrotoluene (3-NT) 9510
4-Amino-2,6-dinitrotoluene (4-am-DNT) 9306
4-Nitrotoluene (4-NT) 9513
Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) 9432
Methyl-2,4,6-Trinitrophenylnitramine (tetryl) 6415
Nitrobenzene 5015
Nitroglycerin 6485
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX) 9522
Pentaerythritoltetranitrate (PETN) 9558
Solid
1,3,5-Trinitrobenzene (1,3,5-TNB) 6885
1,3-Dinitrobenzene (1,3-DNB) 6160
2,4,6-Trinitrotoluene (2,4,6-TNT) 9651
2,4-Dinitrotoluene (2,4-DNT) 6185
2,6-Dinitrotoluene (2,6-DNT) 6190
2-Amino-4,6-dinitrotoluene (2-am-DNT) 9303
2-Nitrotoluene 9507
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350

Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8330 by High Performance Liquid Chromatography (HPLC) 10308006
Solid
3,5-Dinitroaniline 6150
3-Nitrotoluene (3-NT) 9510
4-Amino-2,6-dinitrotoluene (4-am-DNT) 9306
4-Nitrotoluene (4-NT) 9513
Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) 9432
Methyl-2,4,6-Trinitrophenylnitramine (tetryl) 6415
Nitrobenzene 5015
Nitroglycerin 6485
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX) 9522
Pentaerythritoltetranitrate (PETN) 9558
EPA RSK-175 by Gas Chromatography Flame Ionization Detection (GC/FID) 10212905
Aqueous
Ethane 4747
Ethylene (as Ethylene Glycol) 4785
Methane 4926
FL-PRO by Gas Chromatography Flame Ionization Detection (GC/FID) 90015808
Aqueous
Total Petroleum Hydrocarbons (TPH) 2050
Total Petroleum Hydrocarbons Diesel Range Organics (TPH DRO) (C10 - C28) 9369
Solid
Total Petroleum Hydrocarbons (TPH) 2050
Total Petroleum Hydrocarbons Diesel Range Organics (TPH DRO) (C10 - C28) 9369
MADEP EPH by Gas Chromatography Flame Ionization Detection (GC/FID) 90017202
Aqueous
Total Petroleum Hydrocarbons Diesel Range Organics (TPH DRO) (C10 - C28) 9369
Solid
EPH Aromatic C11-C22 (Unadjusted) 6234
Extractable Petroleum Hydrocarbons (EPH) (Aliphatic >C19-C36) 6218
Extractable Petroleum Hydrocarbons (EPH) (Aliphatic >C9-C18) 6222
Total Petroleum Hydrocarbons Diesel Range Organics (TPH DRO) (C10 - C28) 9369
MADEP VPH by Gas Chromatography Flame Ionization Detection (GC/FID) 90017451
Aqueous
Total Petroleum Hydrocarbons Gasoline Range Organics (TPH GRO) (C6 — C10) 9408
Solid
Total Petroleum Hydrocarbons Gasoline Range Organics (TPH GRO) (C6 — C10) 9408
Volatile Petroleum Hydrocarbons (VPH) (Aliphatic C5-C8 Unadjusted) 5305
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350

Accreditation is granted to the facility to perform the following testing: Code
Organic
MADEP VPH by Gas Chromatography Flame Ionization Detection (GC/FID) 90017451
Solid
Volatile Petroleum Hydrocarbons (VPH) (Aliphatic C9-C12 Unadjusted) 5307
Volatile Petroleum Hydrocarbons (VPH) (Unadjusted C9-C10) 5311

PFAS by LC/MS/MS Compliant with Table B-15 of QSM 5.4 or Latest Version by Liquid Chromatography 90000451

Tandem Mass Spectrometry (LC/MS/MS)
Aqueous

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid (11CI-PF30UdS) 9490
1H, 1H, 2H, 2H-Perfluorodecane Sulfonic Acid (8:2 FTS) 6948
1H, 1H, 2H, 2H-Perfluorohexane Sulfonic Acid (4:2 FTS) 6946
1H, 1H, 2H, 2H-Perfluorooctane Sulfonic Acid (6:2 FTS) 6947
4,8-Dioxa-3H-Perfluorononanoic Acid (ADONA) 6951
9-Chlorohexadecafluoro-3-Oxanonane-1-Sulfonic Acid (9-CI-PF30NS) 6952
Hexafluoropropylene Oxide Dimer Acid (HFPO-DA) — GenX 9460
n-Ethylperfluorooctane Sulfonamido Acetic Acid (NEtFOSAA) 4846
n-Methylperfluorooctane Sulfonamido Acetic Acid (NMeFOSAA) 4847
Nonafluoro-3,6-Dioxaheptanoic Acid (NFDHA) 6956
Perfluoro(2-Ethoxyethane)Sulfonic Acid (PFEESA) 6957
Perfluoro-3-Methoxypropanoic Acid (PFMPA) 6965
Perfluoro-4-Methoxybutanoic Acid (PFMBA) 6966
Perfluorobutane Sulfonic Acid (PFBS) 6918
Perfluorobutanoic Acid (PFBA) 6915
Perfluorodecane Sulfonic Acid (PFDS) 6920
Perfluorodecanoic Acid (PFDA) 6905
Perfluorododecanoic Acid (PFDoA) 6903
Perfluoroheptane Sulfonic Acid (PFHpS) 9470
Perfluoroheptanoic Acid (PFHpA) 6908
Perfluorohexane Sulfonic Acid (PFHxS) 6927
Perfluorohexanoic Acid (PFHxA) 6913
Perfluorononane Sulfonic Acid (PFNS) 6929
Perfluorononanoic Acid (PFNA) 6906
Perfluorooctane Sulfonamide (PFOSA) 6917
Perfluorooctane Sulfonic Acid (PFOS) 6931
Perfluorooctanoic Acid (PFOA) 6912
Perfluoropentane Sulfonic Acid (PFPeS) 6934
Perfluoropentanoic Acid (PFPeA) 6914
Perfluorotetradecanoic Acid (PFTeDA) 6902
Perfluorotridecanoic Acid (PFTrDA) 9563
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350

Accreditation is granted to the facility to perform the following testing: Code

Organic

PFAS by LC/MS/MS Compliant with Table B-15 of QSM 5.4 or Latest Version by Liquid Chromatography 90000451
Tandem Mass Spectrometry (LC/MS/MS)

Aqueous
Perfluoroundecanoic Acid (PFUnDA) 6904
Sum Perfluorooctanoic Acid (PFOA) + Perfluorooctane Sulfonic Acid (PFOS) Total (Calculation) 6894
Solid
11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid (11CI-PF30UdS) 9490
1H, 1H, 2H, 2H-Perfluorodecane Sulfonic Acid (8:2 FTS) 6948
1H, 1H, 2H, 2H-Perfluorohexane Sulfonic Acid (4:2 FTS) 6946
1H, 1H, 2H, 2H-Perfluorooctane Sulfonic Acid (6:2 FTS) 6947
4,8-Dioxa-3H-Perfluorononanoic Acid (ADONA) 6951
9-Chlorohexadecafluoro-3-Oxanonane-1-Sulfonic Acid (9-CI-PF30NS) 6952
Hexafluoropropylene Oxide Dimer Acid (HFPO-DA) — GenX 9460
n-Ethylperfluorooctane Sulfonamido Acetic Acid (NEtFOSAA) 4846
n-Methylperfluorooctane Sulfonamido Acetic Acid (NMeFOSAA) 4847
Nonafluoro-3,6-Dioxaheptanoic Acid (NFDHA) 6956
Perfluoro(2-Ethoxyethane)Sulfonic Acid (PFEESA) 6957
Perfluoro-3-Methoxypropanoic Acid (PFMPA) 6965
Perfluoro-4-Methoxybutanoic Acid (PFMBA) 6966
Perfluorobutane Sulfonic Acid (PFBS) 6918
Perfluorobutanoic Acid (PFBA) 6915
Perfluorodecane Sulfonic Acid (PFDS) 6920
Perfluorodecanoic Acid (PFDA) 6905
Perfluorododecanoic Acid (PFDoA) 6903
Perfluoroheptane Sulfonic Acid (PFHpS) 9470
Perfluoroheptanoic Acid (PFHpA) 6908
Perfluorohexane Sulfonic Acid (PFHxS) 6927
Perfluorohexanoic Acid (PFHxA) 6913
Perfluorononane Sulfonic Acid (PFNS) 6929
Perfluorononanoic Acid (PFNA) 6906
Perfluorooctane Sulfonamide (PFOSA) 6917
Perfluorooctane Sulfonic Acid (PFOS) 6931
Perfluorooctanoic Acid (PFOA) 6912
Perfluoropentane Sulfonic Acid (PFPeS) 6934
Perfluoropentanoic Acid (PFPeA) 6914
Perfluorotetradecanoic Acid (PFTeDA) 6902
Perfluorotridecanoic Acid (PFTrDA) 9563
Perfluoroundecanoic Acid (PFUnDA) 6904
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Advanced Environmental Laboratories, Inc.
6681 Southpoint Parkway, Jacksonville, FL 32216
Contact Name: Todd Romero Phone 352-538-4939, Heather Quilal-lan Phone: 904-363-9350
Accreditation is granted to the facility to perform the following testing: Code
Organic

PFAS by LC/MS/MS Compliant with Table B-15 of QSM 5.4 or Latest Version by Liquid Chromatography 90000451
Tandem Mass Spectrometry (LC/MS/MS)

Solid
Sum Perfluorooctanoic Acid (PFOA) + Perfluorooctane Sulfonic Acid (PFOS) Total (Calculation) 6894

Preparation
Aqueous

EPA 1311 Toxicity Characteristic Leaching Procedure (TCLP)

EPA 1312 Synthetic Precipitation Leaching Procedure (SPLP)

EPA 3005A Acid Digestion of Waters for Total Recoverable or Dissolved Metals

EPA 3010A Acid Digestion for Total Metals (Hot Block)

EPA 3020A Acid Digestion of Aqueous Samples and Extracts for Total Metals

EPA 3510C Separatory Funnel Liquid-Liquid Extraction

EPA 3580A Waste Dilution Extraction for Extractable Organics

EPA 3620B Florisil Cleanup

EPA 3630C Silica Gel Clean Up

EPA 3660B Sulfur Cleanup

EPA 3665A Sulfuric Acid Cleanup

EPA 5030B Purge-and-Trap for Volatile Organics in Aqueous Samples

EPA 5035A Purge-and-Trap and Extraction For Volatile Organics (Closed-System)
Solid

EPA 1311 Toxicity Characteristic Leaching Procedure (TCLP)

EPA 1312 Synthetic Precipitation Leaching Procedure (SPLP)

EPA 3010A Acid Digestion for Total Metals (Hot Block)

EPA 3020A Acid Digestion of Aqueous Samples and Extracts for Total Metals

EPA 3050B Acid Digestion for Metals

EPA 3550C Ultrasonic Extraction

EPA 3580A Waste Dilution Extraction for Extractable Organics

EPA 3620B Florisil Cleanup

EPA 3630C Silica Gel Clean Up

EPA 3660B Sulfur Cleanup

EPA 3665A Sulfuric Acid Cleanup

EPA 5035A Purge-and-Trap and Extraction For Volatile Organics (Closed-System)
o

> Method codes are typically based on The NELAC Institute (TNI) Laboratory Accreditation Management System (LAMS) and are used to
compare to the laboratory reported Performance Test (PT) results. Although the method code may not represent the specific method version, it
is the method code used to represent the method/technology used to report PTs. (NC = No Code)
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STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY

PO Box 488 = Manchester, WA 98353-0488 » (3600 877-8830

March 22, 2023

Heather Ann Joy Quilal-lan

Advanced Environmental Laboratories, Inc.- Jacksonville
6681 Southpoint Parkway

Jacksonville,FL 32216

Dear Heather Ann Joy Quilal-lan:

Thank you for submitting the required supporting documentation for adding third party
recognition accreditation N-Ethylperfluorooctane sulfonamide by EPA 1633 2" draft in non-
potable water.

The labs supporting documentation submitted was:
Passing PT WP-031523S
Current Florida NELAP Scope

Remember two acceptable PT samples are required for the Labs March 2024 renewal.

As a reminder, continued participation in the Ecology Lab Accreditation Program requires the
lab to:

e Submit a renewal application and fees annually.

e Report significant changes in facility, personnel, analytical methods, equipment, the lab’s
quality assurance (QA) manual or QA procedures as they occur.

e Participate in proficiency testing studies semi-annually, with the following exception:
For each parameter where all required PT samples were analyzed and all results were
satisfactory, you are required to submit only one PT result over this next year, and in
subsequent years, as long as the results are satisfactory.

e Submit copies of current third-party Scopes of Accreditation when they are available.

Your Right To Appeal

You have a right to appeal Ecology’s decision to the Pollution Control Hearing Board (PCHB) within 30
days of the date of receipt of this decision letter. The appeal process is governed by Chapter 43.21B
RCW and Chapter 371-08 WAC. “Date of receipt” is defined in RCW 43.21B.001(2).

To appeal you must do the following within 30 days of the date of receipt of this decision:

e File your appeal and a copy of this decision with the PCHB (see addresses below). Filing means
actual receipt by the PCHB during regular business hours.

e Serve a copy of your appeal and this decision on Ecology in paper form - by mail or in person.
(See addresses below.) E-mail is not accepted.



You must also comply with other applicable requirements in Chapter 43.21B RCW and Chapter 371-08
WAC.

Address And Location Information

Street Addresses:

Department of Ecology

Attn: Appeals Processing Desk
300 Desmond Drive SE

Lacey, WA 98503

Pollution Control Hearings Board
1111 Israel RD SW

STE 301

Tumwater, WA 98501

Mailing Addresses:

Department of Ecology

Attn: Appeals Processing Desk
PO Box 47608

Olympia, WA 98504-7608

Pollution Control Hearings Board
PO Box 40903
Olympia, WA 98504-0903

E-Mail Address:

Department of Ecology
Not currently available (see WAC 371-08)

Pollution Control Hearings Board
Pchb-shbappeals@eluho.wa.gov



If you have any questions concerning the accreditation of your lab, please contact Kamilee
Ginder by e-mail at kamilee.ginder@ecy.wa.gov.

Sincerely,

Uesea (el

Rebecca Wood
Lab Accreditation Unit Supervisor

RW:KG:kg
Enclosures



WASHINGTON STATE DEPARTMENT OF ECOLOGY
ENVIRONMENTAL LABORATORY ACCREDITATION PROGRAM

SCOPE OF ACCREDITATION

Advanced Environmental Laboratories, Inc.- Jacksonville

Jacksonville, FL

is accredited for the analytes listed below using the methods indicated. Full accreditation is granted unless stated
otherwise in a note. EPA is the U.S. Environmental Protection Agency. SM is "Standard Methods for the
Examination of Water and Wastewater." SM refers to EPA approved method versions. ASTM is the American
Society for Testing and Materials. USGS is the U.S. Geological Survey. AOAC is the Association of Official

Analytical Chemists. Other references are described in notes.

Matrix/Analyte

Drinking Water
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11-CI-PF30UdS)
1H,1H,2H,2H,-Perfluorodecanesulfonic acid (8:2 FTS)
1H,1H,2H,2H,-Perfluorooctanesulfonic acid (6:2 FTS)
1H,1H,2H,2H-Perfluorohexanesulfonic acid (4:2 FTS)
4,8-Dioxa-3H-perfluorononanoic acid (ADONA)
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9-CI-PF3ONS)
Hexafluoropropylene oxide dimer acid (HFPO-DA)
Nonafluoro-3,6-dioxaheptanoic acid (NFDHA)
Perfluoro(2-ethoxyethane)sulfonic acid (PFEESA)
Perfluoro-3-methoxypropanoic acid (PFMPA)
Perfluoro-4-methoxybutanoic acid (PFMBA)
Perfluorobutane sulfonic acid (PFBS)
Perfluorobutanoic acid (PFBA)

Perfluorodecanoic acid (PFDA)

Perfluorododecanoic acid (PFDoA)

Perfluoroheptane sulfonic acid (PFHpS)
Perfluoroheptanoic acid (PFHpA)

Perfluorohexane sulfonic acid (PFHxS)
Perfluorohexanoic acid (PFHxA)

Perfluorononanoic acid (PFNA)

Perfluorooctane sulfonic acid (PFOS)
Perfluorooctanoic acid (PFOA)

Perfluoropentane sulfonic acid (PFPeS)
Perfluoropentanoic acid (PFPeA)
Perfluoroundecanoic acid (PFUnA)

Method

EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533

Notes

- Y ) a2 a2 a2 a a a a2 a a a a a a a A A A A A A A

Washington State Department of Ecology
Effective Date: 3/22/2023

Scope of Accreditation Report for Advanced Environmental Laboratories, Inc.- Jacksonville

C1083-23a

Laboratory Accreditation Unit
Page 1 of 4
Scope Expires: 3/5/2024



Advanced Environmental Laboratories, Inc.- Jacksonville

Matrix/Analyte

Non-Potable Water
Total Organic Carbon

pH

Total Organic Carbon

11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11-CI-PF30UdS)

1H,1H,2H,2H,-Perfluorodecanesulfonic acid (8:2 FTS)
1H,1H,2H,2H,-Perfluorooctanesulfonic acid (6:2 FTS)
1H,1H,2H,2H-Perfluorohexanesulfonic acid (4:2 FTS)
2H,2H,3H,3H-Perfluorodecanoic Acid (7:3 FTCA)
2H,2H,3H,3H-Perfluoro-octanoic Acid (5:3 FTCA)
4,4,5,5,6,6,6-Heptafluorohexanoic Acid (3:3 FTCA)
4,8-Dioxa-3H-perfluorononanoic acid (ADONA)
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9-CI-PF30NS)
Hexafluoropropylene oxide dimer acid (HFPO-DA)
N-Ethylperfluorooctane sulfonamide (EtFOSA)
N-Ethylperfluorooctane sulfonamido acetic acid (NEtFOSAA)
N-Ethylperfluorooctanesulfonamidoethanol (EtFOSE)
N-Methylperfluorooctane sulfonamide (MeFOSA)
N-Methylperfluorooctane sulfonamido acetic acid (NMeFOSAA)
N-Methylperfluorooctanesulfonamidoethanol (MeFOSE)
Nonafluoro-3,6-dioxaheptanoic acid (NFDHA)
Perfluoro(2-ethoxyethane)sulfonic acid (PFEESA)
Perfluoro-3-methoxypropanoic acid (PFMPA)
Perfluoro-4-methoxybutanoic acid (PFMBA)
Perfluorobutane sulfonic acid (PFBS)

Perfluorobutanoic acid (PFBA)

Perfluorodecane sulfonic acid (PFDS)
Perfluorodecanoic acid (PFDA)

Perfluorododecane sulfonic acid (PFDoS)
Perfluorododecanoic acid (PFDoA)

Perfluoroheptane sulfonic acid (PFHpS)
Perfluoroheptanoic acid (PFHpA)

Perfluorohexane sulfonic acid (PFHxS)
Perfluorohexanoic acid (PFHxA)

Perfluorononane sulfonic acid (PFNS)
Perfluorononanoic acid (PFNA)

Perfluorooctane sulfonamide (PFOSA)

Perfluorooctane sulfonic acid (PFOS)

Method

EPA 415.1_1974

SM 4500-H+ B-2011
SM 5310 C-2014

EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft

Notes

- ., . .+ a2+ a2+ a2+ a2 a2 a2 a2 a4 a4 a2 a4 a2 a4 a4 a4 a4 A A A A A A A A A A A A A A A

Washington State Department of Ecology
Effective Date: 3/22/2023

Scope of Accreditation Report for Advanced Environmental Laboratories, Inc.- Jacksonville

C1083-23a

Laboratory Accreditation Unit
Page 2 of 4
Scope Expires: 3/5/2024



Advanced Environmental Laboratories, Inc.- Jacksonville

Matrix/Analyte

Non-Potable Water
Perfluorooctanoic acid (PFOA)
Perfluoropentane sulfonic acid (PFPeS)
Perfluoropentanoic acid (PFPeA)
Perfluorotetradecanoic acid (PFTeDA)
Perfluorotridecanoic acid (PFTrDA)
Perfluoroundecanoic acid (PFUnA)

Solid and Chemical Materials
pH
Total Organic Carbon

11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11-CI-PF30UdS)

1H,1H,2H,2H,-Perfluorodecanesulfonic acid (8:2 FTS)
1H,1H,2H,2H,-Perfluorooctanesulfonic acid (6:2 FTS)
1H,1H,2H,2H-Perfluorohexanesulfonic acid (4:2 FTS)
2H,2H,3H,3H-Perfluorodecanoic Acid (7:3 FTCA)
2H,2H,3H,3H-Perfluoro-octanoic Acid (5:3 FTCA)
4,45,5,6,6,6-Heptafluorohexanoic Acid (3:3 FTCA)
4,8-Dioxa-3H-perfluorononanoic acid (ADONA)
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9-CI-PF3ONS)
Hexafluoropropylene oxide dimer acid (HFPO-DA)
N-Ethylperfluorooctane sulfonamide (EtFOSA)
N-Ethylperfluorooctane sulfonamido acetic acid (NEtFOSAA)
N-Ethylperfluorooctanesulfonamidoethanol (EtFOSE)
N-Methylperfluorooctane sulfonamide (MeFOSA)
N-Methylperfluorooctane sulfonamido acetic acid (NMeFOSAA)
N-Methylperfluorooctanesulfonamido ethanol (MeFOSE)
Nonafluoro-3,6-dioxaheptanoic acid (NFDHA)
Perfluoro(2-ethoxyethane)sulfonic acid (PFEESA)
Perfluoro-3-methoxypropanoic acid (PFMPA)
Perfluoro-4-methoxybutanoic acid (PFMBA)

Perfluorobutane sulfonic acid (PFBS)

Perfluorobutanoic acid (PFBA)

Perfluorodecane sulfonic acid (PFDS)

Perfluorodecanoic acid (PFDA)

Perfluorododecane sulfonic acid (PFDoS)
Perfluorododecanoic acid (PFDoA)

Perfluoroheptane sulfonic acid (PFHpS)

Perfluoroheptanoic acid (PFHpA)

Method

EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft

EPA 9045 D_2004
EPA 9060A

EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft

Notes

_ A A A A

- T QM .+ a2+ a a2 a2 a2 a2 a2 a2 a a a Aa a Aa A A A A A A A A A A A

Washington State Department of Ecology
Effective Date: 3/22/2023

Scope of Accreditation Report for Advanced Environmental Laboratories, Inc.- Jacksonville

C1083-23a

Laboratory Accreditation Unit
Page 3 of 4
Scope Expires: 3/5/2024



Advanced Environmental Laboratories, Inc.- Jacksonville

Matrix/Analyte

Solid and Chemical Materials
Perfluorohexane sulfonic acid (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorononane sulfonic acid (PFNS)
Perfluorononanoic acid (PFNA)
Perfluorooctane sulfonamide (PFOSA)
Perfluorooctane sulfonic acid (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluoropentane sulfonic acid (PFPeS)
Perfluoropentanoic acid (PFPeA)
Perfluorotetradecanoic acid (PFTeDA)
Perfluorotridecanoic acid (PFTrDA)
Perfluoroundecanoic acid (PFUnA)

Accredited Parameter Note Detail

Method

EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft

Notes

- a2 A A A A A A A A A

1) Accreditation based in part on recognition of Florida NELAP accreditation. 2)Method not approved for NPDES

testing.

Bicoen el

Authentication Signature
Rebecca Wood, Lab Accreditation Unit Supervisor

03/22/2023

Date

Washington State Department of Ecology
Effective Date: 3/22/2023

Scope of Accreditation Report for Advanced Environmental Laboratories, Inc.- Jacksonville

C1083-23a

Laboratory Accreditation Unit
Page 4 of 4
Scope Expires: 3/5/2024



STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY

PO} Box 488 » Manchester, WA 98353-0488 = (360) 871-8840
June 30, 2023

Heather Ann Joy Quilal-lan

Advanced Environmental Laboratories, Inc.- Jacksonville
6681 Southpoint Parkway

Jacksonville, FL 32216

Dear Heather Ann Joy Quilal-lan:

Your request to add EPA 537.1 in drinking water to your WA scope of accreditation has been processed.
Your revised scope is effective July 1, 2023.

Thank you for submitting the required supporting documentation:
Florida accreditation scope

PT WS-R35082 3/1/23

PT WS-030923T 3/16/23

PT WS-0423 5/25/23

Accreditation is based on third party recognition of the Labs Florida scope.

Accreditation is based in part on the Labs performance in the past twelve months in Performance Test
(PT) studies.

As a reminder, continued participation in the Ecology Lab Accreditation Program requires the lab to:

e Submit a renewal application and fees annually.

e Report significant changes in facility, personnel, analytical methods, equipment, the lab’s quality
assurance (QA) manual or QA procedures as they occur.

e Participate in proficiency testing studies semi-annually, with the following exception: For each
parameter where all required PT were analyzed and all results were satisfactory, you are
required to submit only one PT result over this next year, and in subsequent years, as long as
the results are satisfactory.

If you have any questions concerning the accreditation of your lab, please contact Kamilee Ginder by
e-mail at kamilee.ginder@ecy.wa.gov.

Sincerely,

Uieoca (Sl

Rebecca Wood
Lab Accreditation Unit Supervisor

RW:KG:kg
Enclosures



WASHINGTON STATE DEPARTMENT OF ECOLOGY
ENVIRONMENTAL LABORATORY ACCREDITATION PROGRAM
SCOPE OF ACCREDITATION

Advanced Environmental Laboratories, Inc.- Jacksonville

Jacksonville, FL

is accredited for the analytes listed below using the methods indicated. Full accreditation is granted unless stated
otherwise in a note. EPA is the U.S. Environmental Protection Agency. SM is "Standard Methods for the
Examination of Water and Wastewater." SM refers to EPA approved method versions. ASTM is the American
Society for Testing and Materials. USGS is the U.S. Geological Survey. AOAC is the Association of Official

Analytical Chemists. Other references are described in notes.

Matrix/Analyte

Drinking Water
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11-CI-PF30UdS)
1H,1H,2H,2H,-Perfluorodecanesulfonic acid (8:2 FTS)
1H,1H,2H,2H,-Perfluorooctanesulfonic acid (6:2 FTS)
1H,1H,2H,2H-Perfluorohexanesulfonic acid (4:2 FTS)
4,8-Dioxa-3H-perfluorononanoic acid (ADONA)
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9-CI-PF3ONS)
Hexafluoropropylene oxide dimer acid (HFPO-DA)
Nonafluoro-3,6-dioxaheptanoic acid (NFDHA)
Perfluoro(2-ethoxyethane)sulfonic acid (PFEESA)
Perfluoro-3-methoxypropanoic acid (PFMPA)
Perfluoro-4-methoxybutanoic acid (PFMBA)

Perfluorobutane sulfonic acid (PFBS)

Perfluorobutanoic acid (PFBA)

Perfluorodecanoic acid (PFDA)

Perfluorododecanoic acid (PFDoA)

Perfluoroheptane sulfonic acid (PFHpS)

Perfluoroheptanoic acid (PFHpA)

Perfluorohexane sulfonic acid (PFHxS)

Perfluorohexanoic acid (PFHxA)

Perfluorononanoic acid (PFNA)

Perfluorooctane sulfonic acid (PFOS)

Perfluorooctanoic acid (PFOA)

Perfluoropentane sulfonic acid (PFPeS)

Perfluoropentanoic acid (PFPeA)

Perfluoroundecanoic acid (PFUnA)
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11-CI-PF30UdS)

Method

EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 533
EPA 537.1 revison 2 (3/20)

Notes
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Advanced Environmental Laboratories, Inc.- Jacksonville

Matrix/Analyte

Drinking Water

4,8-Dioxa-3H-perfluorononanoic acid (ADONA)
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9-CI-PF3ONS)
Hexafluoropropylene oxide dimer acid (HFPO-DA)
N-Ethylperfluorooctane sulfonamido acetic acid (NEtFOSAA)
N-Methylperfluorooctane sulfonamido acetic acid (NMeFOSAA)
Perfluorobutane sulfonic acid (PFBS)

Perfluorodecanoic acid (PFDA)

Perfluorododecanoic acid (PFDoA)

Perfluoroheptanoic acid (PFHpA)

Perfluorohexane sulfonic acid (PFHxS)

Perfluorohexanoic acid (PFHxA)

Perfluorononanoic acid (PFNA)

Perfluorooctane sulfonic acid (PFOS)

Perfluorooctanoic acid (PFOA)

Perfluorotetradecanoic acid (PFTeDA)

Perfluorotridecanoic acid (PFTrDA)

Perfluoroundecanoic acid (PFUnA)

Non-Potable Water

Total Organic Carbon

pH

Total Organic Carbon
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11-CI-PF30UdS)
1H,1H,2H,2H,-Perfluorodecanesulfonic acid (8:2 FTS)
1H,1H,2H,2H,-Perfluorooctanesulfonic acid (6:2 FTS)
1H,1H,2H,2H-Perfluorohexanesulfonic acid (4:2 FTS)
2H,2H,3H,3H-Perfluorodecanoic Acid (7:3 FTCA)
2H,2H,3H,3H-Perfluoro-octanoic Acid (5:3 FTCA)
4,455,6,6,6-Heptafluorohexanoic Acid (3:3 FTCA)
4,8-Dioxa-3H-perfluorononanoic acid (ADONA)
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9-CI-PF3ONS)
Hexafluoropropylene oxide dimer acid (HFPO-DA)
N-Ethylperfluorooctane sulfonamide (EtFOSA)
N-Ethylperfluorooctane sulfonamido acetic acid (NEtFOSAA)
N-Ethylperfluorooctanesulfonamidoethanol (EtFOSE)
N-Methylperfluorooctane sulfonamide (MeFOSA)
N-Methylperfluorooctane sulfonamido acetic acid (NMeFOSAA)
N-Methylperfluorooctanesulfonamidoethanol (MeFOSE)

Method

EPA 537.1 revison 2
EPA 537.1 revison 2
EPA 537.1 revison 2
EPA 537.1 revison 2
EPA 537.1 revison 2
EPA 537.1 revison 2
EPA 537.1 revison 2 (3/20
EPA 537.1 revison 2 (3/20

(3/20)
(3/20)
(3/20)
(3/20)
(3/20)
(3/20)
(3/20)
(3/20)
EPA 537.1 revison 2 (3/20)
(3/20)
(3/20)
(3/20)
(3/20)
(3/20)
(3/20)
(3/20)
(3/20)

3/20
3/20
3/20
3/20
3/20

EPA 537.1 revison 2 (3/20
EPA 537.1 revison 2 (3/20
EPA 537.1 revison 2 (3/20
EPA 537.1 revison 2 (3/20
EPA 537.1 revison 2 (3/20
EPA 537.1 revison 2 (3/20
EPA 537.1 revison 2 (3/20
EPA 537.1 revison 2 (3/20

EPA 415.1_1974

SM 4500-H+ B-2011
SM 5310 C-2014

EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft

Notes
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Advanced Environmental Laboratories, Inc.- Jacksonville

Matrix/Analyte

Non-Potable Water
Nonafluoro-3,6-dioxaheptanoic acid (NFDHA)
Perfluoro(2-ethoxyethane)sulfonic acid (PFEESA)
Perfluoro-3-methoxypropanoic acid (PFMPA)
Perfluoro-4-methoxybutanoic acid (PFMBA)
Perfluorobutane sulfonic acid (PFBS)
Perfluorobutanoic acid (PFBA)
Perfluorodecane sulfonic acid (PFDS)
Perfluorodecanoic acid (PFDA)
Perfluorododecane sulfonic acid (PFDoS)
Perfluorododecanoic acid (PFDoA)
Perfluoroheptane sulfonic acid (PFHpS)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane sulfonic acid (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorononane sulfonic acid (PFNS)
Perfluorononanoic acid (PFNA)
Perfluorooctane sulfonamide (PFOSA)
Perfluorooctane sulfonic acid (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluoropentane sulfonic acid (PFPeS)
Perfluoropentanoic acid (PFPeA)
Perfluorotetradecanoic acid (PFTeDA)
Perfluorotridecanoic acid (PFTrDA)
Perfluoroundecanoic acid (PFUnA)

Solid and Chemical Materials

pH

Total Organic Carbon
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11-CI-PF30UdS)
1H,1H,2H,2H,-Perfluorodecanesulfonic acid (8:2 FTS)
1H,1H,2H,2H,-Perfluorooctanesulfonic acid (6:2 FTS)
1H,1H,2H,2H-Perfluorohexanesulfonic acid (4:2 FTS)
2H,2H,3H,3H-Perfluorodecanoic Acid (7:3 FTCA)
2H,2H,3H,3H-Perfluoro-octanoic Acid (5:3 FTCA)
4,455,6,6,6-Heptafluorohexanoic Acid (3:3 FTCA)
4,8-Dioxa-3H-perfluorononanoic acid (ADONA)
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9-CI-PF30NS)
Hexafluoropropylene oxide dimer acid (HFPO-DA)

Method

EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft

EPA 9045 D_2004
EPA 9060A

EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft

Notes
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Advanced Environmental Laboratories, Inc.- Jacksonville

Matrix/Analyte

Solid and Chemical Materials
N-Ethylperfluorooctane sulfonamide (EtFOSA)
N-Ethylperfluorooctane sulfonamido acetic acid (NEtFOSAA)
N-Ethylperfluorooctanesulfonamidoethanol (EtFOSE)
N-Methylperfluorooctane sulfonamide (MeFOSA)
N-Methylperfluorooctane sulfonamido acetic acid (NMeFOSAA)
N-Methylperfluorooctanesulfonamido ethanol (MeFOSE)
Nonafluoro-3,6-dioxaheptanoic acid (NFDHA)
Perfluoro(2-ethoxyethane)sulfonic acid (PFEESA)
Perfluoro-3-methoxypropanoic acid (PFMPA)
Perfluoro-4-methoxybutanoic acid (PFMBA)
Perfluorobutane sulfonic acid (PFBS)
Perfluorobutanoic acid (PFBA)

Perfluorodecane sulfonic acid (PFDS)
Perfluorodecanoic acid (PFDA)

Perfluorododecane sulfonic acid (PFDoS)
Perfluorododecanoic acid (PFDoA)

Perfluoroheptane sulfonic acid (PFHpS)
Perfluoroheptanoic acid (PFHpA)

Perfluorohexane sulfonic acid (PFHxS)
Perfluorohexanoic acid (PFHxA)

Perfluorononane sulfonic acid (PFNS)
Perfluorononanoic acid (PFNA)

Perfluorooctane sulfonamide (PFOSA)
Perfluorooctane sulfonic acid (PFOS)
Perfluorooctanoic acid (PFOA)

Perfluoropentane sulfonic acid (PFPeS)
Perfluoropentanoic acid (PFPeA)
Perfluorotetradecanoic acid (PFTeDA)
Perfluorotridecanoic acid (PFTrDA)
Perfluoroundecanoic acid (PFUnA)

Method

EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft
EPA 1633 2nd Draft

Notes
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Advanced Environmental Laboratories, Inc.- Jacksonville

Matrix/Analyte Method Notes

Accredited Parameter Note Detail

1) Accreditation based in part on recognition of Florida NELAP accreditation. 2)Method not approved for NPDES
testing.

u.a« C&&Q\ 06/30/2023

Authentication Signature Date
Rebecca Wood, Lab Accreditation Unit Supervisor

Washington State Department of Ecology Laboratory Accreditation Unit
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STANDARD OPERATING PROCEDURE
For

Sample Receipt, Handling, Storage, and Log In
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SOP Revision Log for AEL SOP Admin 005

Revision | Revision Reason for Revision Section(s) and
Number Date Page(s) Revised

Revision 00 | 10/31/01 | Initial Creation All sections

affected

Revision 01 | 2/12/02 | Expand some detail, add references. All sections

affected

Revision 02 | 6/25/03 | Include detailed section on how to use Section 5
software when logging in samples.

Revision 03 | 3/31/05 | Re-write to better include all Nelac All sections
language and required elements. Expand affected
section 3. Chain of Custody added. Log-in
Checklist added.

Revision 04 | 8/18/08 | Expanded procedures for splitting samples. | Section 6
Remove language specific to software log-
in procedures.

Revision 05 | 9/15/11 | Revision to include all Nelac (TNI) and All sections
DOD ELAP language and required affected
elements. Add in how multi-phase samples
handled.

Revision 06 | 3/31/16 | Remove reference to Promium software. Sections 2, 3, 8,
Update refrigerator placement at Miamiand | 9, 11
Tallahassee labs. Update references.

Revision 07 | 7/27/18 | Define procedures for logging in and All sections
receiving samples from AEL sister labs affected
(Sec. 9 new). Update standard references
(Sec 1) Minor edits throughout SOP. Add
Fort Myers to list of labs.

Revision 08 | 4/25/19 | Expand procedures for storage of “hot” Section 1, 10
samples away from other samples. Update
references.

Revision 09 | 07/27/22 | Tri-Annual Review. Minor grammatical Multiple sections

updates and method updates made. Updated
for Jacksonville laboratory expansion.

affected.

The official copy is the electronic internal web version. All other copies are considered unofficial and uncontrolled.
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Sample Receipt, Handling, Storage, and Log In
1.0 Scope and Application

1.1 This Administrative SOP in conjunction with Section 6 of the Advanced Environmental
Laboratories Quality Manual covers the policies for sample receipt, handling, storage, and
log in at all AEL facilities. Section 6 of the Quality Manual stands alone as AEL's Sample
Acceptance Policy and should be referenced if that is the subject of interest. This SOP is for
the internal activities and the procedures of such within each laboratory. AEL policies
conform to the guidelines set forth in the TNI 2016 Standards, the DOD QSM ver 5.4, 1SO
17025: 2005 & 2017, and the Florida Department of Health Standard Operating Procedures
for Field Activities (eff 1/2017). All samples are to conform to the policies as listed in this
SOP as well as the Quality Manual Section 6. Those samples submitted to AEL that do not
conform to these policies are documented as non-conforming and listed as such in final
reporting. See also supplemental SOP, AELSOP Admin-005a.

2.0 Summary of Procedure

2.1 The AEL Sample Receiving Department Staff is responsible for the receipt and login of
samples that are received from clients via drop-off, AEL courier, or third-party shipping.
Upon receipt, the condition of the samples are checked and documented along with the
accuracy of the Chain of Custody (COC). After all non-conformances and client
communications are documented the samples are logged into the LIMS software program
Horizon. The samples are then stored in designated areas that are accessible to the analysts
or in some cases are sub-contracted to internal or external laboratories.

2.2 See Section 13 of AEL's Quality Manual for AEL's sampling plan. AEL's sampling plan
in general consists of implementing the procedures as outlined in the Florida Department of
Health (FDEP) Standard Operating Procedures for Field Activities 01/2017 (eff 04/16/2018).
A copy of these SOPs is assigned to each sampling vehicle and/or available electronically to
have them present for reference by sampling personnel at the time of sampling. When a
specific sampling plan is required by the client, those plans are followed. If the clients
sampling plan deviates from the FDEP SOPs, this will be discussed with the client for either
correction to conform to the FDEP SOPS or if the client elects not to conform, then the
deviations are noted in the final report on the case narrative if the results are to be used for
compliance to FDEP regulatory use. The results may also be qualified regardless, dependent
on the nature of the deviations. These deviations should be documented at the time of login
on non-conformation forms

3.0 Equipment

3.1 Sample Receipt
3.1.1 Infrared Thermometer.
3.1.2 Dispensing devices for adding preservatives (acids and bases).
3.1.3  pH test strips

3.2 Login
3.2.1 Login computer stations with LIMS software.
3.2.2  Sample label printer.
3.2.3  Laser Printer.

The official copy is the electronic internal web version. All other copies are considered unofficial and uncontrolled.
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3.3 Sample Storage

331

3.3.2

3.3.3

3.34

3.35

3.3.6

3.3.7

Jacksonville

3.3.1.1 Walk-In Cooler located in the extractions lab

3.3.1.2 3-Door refrigerator located in the extractions lab (DW extractables)
3.3.1.3 VOC refrigerators located in the volatiles laboratory

3.3.1.4 SVOC refrigerators located in the semi-volatiles laboratories
3.3.1.5 LC refrigerator located in the LC laboratory

3.3.1.6 Microbiology refrigerators located in the micro lab

3.3.1.7 WetChem waste refrigerators located in the wet chemistry lab
3.3.1.8 Metals storage shelves located in the metals lab and outside hallway
3.3.1.9 Overflow refrigeration located in the DOD sample receiving room.

Tampa

3.3.2.1 Walk in Cooler located in garage bay area

3.3.2.2 Microbiology Refrigerator located in the micro lab
3.3.2.3 VOC refrigerator located in the volatiles laboratory
3.3.2.4 SVOC refrigerator located in the semi-volatiles laboratory
3.3.2.5 Metals storage shelves located in the metals lab

Gainesville

3.3.3.1 Walk in Cooler located on outside cement deck.

3.3.3.2 Short hold and shipping refrigerator located next to login.

3.3.3.3 Microbiology refrigerator located in the micro lab

Orlando

3.3.4.1 IC refrigerator located in the IC room for IC and turbidity samples
3.3.4.2 Microbiology Refrigerator located in the micro lab for micro samples
3.3.4.3 2-Door refrigerator located in main lab for most wetchem samples
3.3.4.4 3-Door refrigerator located in main lab for any overflow

Miami

3.3.5.1 Refrigerators located in the center of the lab

3.3.5.2 VOC refrigerators located in the volatiles laboratory

3.3.5.3 SVOC refrigerator located in the semi-volatiles laboratory

3.3.5.4 Microbiology refrigerator located in the micro lab

Tallahassee

3.3.6.1 Refrigerators located in the back room of the lab

Fort Myers

3.3.7.1 Refrigerators located in main hallway
3.3.7.2 Microbiology refrigerator located in the micro lab

The official copy is the electronic internal web version. All other copies are considered unofficial and uncontrolled.
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3.4 Supplies

3.4.1 Latex powder free disposable gloves

3.4.2  pH paper

3.4.3 Plastic disposable pipettes

3.4.4 Labels for sample containers

3.4.5 Labels for project folders & Chain of Custody (COC)
3.4.6 Manila folders

4.0 Safety
4.1 See Standard Methods, Section 1090 (2010) Laboratory Occupation Safety and Health.

4.2 See AEL Chemical Hygiene Plan and Safety Manual. Rev 03, dated 09/03/2019 (or most
recent revision).

5.0 Definitions:

5.1 Immediately: defined to be within 15 minutes.

5.2 Timely basis: defined to be within 2 hours.

5.3 Thermal preservation: preservation with certain temperature requirements. A requirement
of 4°C in referenced methods is considered acceptable when measurement is within the range
of 0-6°C within AEL.

5.4 pH Preservation: preservation using an acid or base to obtain a certain pH level.

5.5 For a complete listing of laboratory terms and definitions see Admin SOP 039.

6.0 Procedure

6.1 The conditions of samples upon receipt at AEL must be correctly accessed and documented
on the COC. See attached Figure 1.0 “Chain of Custody Record.” Anomalies are noted in
the Sample Acceptance Discrepancies Log with project managers being notified. An NCF is
generated if warranted.

6.2 The samples are accepted or rejected as part of the AEL Quality Manual Sample Acceptance
Policy, detailed in Section 6.0 of the Quality Manual and posted in the receiving area of each
laboratory. The items on the checklist listed in Table 1 found at the end of this SOP are
performed/reviewed for each project received. If for DOD work, a form with check off
boxes for these items will be completed.

6.3 Steps for accessing sample conditions:

6.3.1 When the sample arrives, indicate on the COC the method shipped if shipped by

third party courier service. Original shipping receipts are placed in a bin for later
filing in the login file cabinet.

The official copy is the electronic internal web version. All other copies are considered unofficial and uncontrolled.
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6.3.2  Examine the shipping container and note the presence/absence and condition of
any custody seals.

6.3.3 Put on a pair of latex disposable powder free gloves. Place the cooler in a well-
ventilated area, open it, determine if there is ice in the cooler, and check the
appropriate boxes on the COC. The temperature measurement shall be taken
from the “Temperature Blank™ provided in the cooler if present. If no
temperature blank(s) accompany the cooler, then the temperature is taken with an
IR gun measuring the surface temperature of the sample containers.

6.3.4 NOTE: See preservation tables in FDEP SOP FS1000 for proper thermal
preservation requirements.

6.3.4.1 The target range is 0-6 degrees Celsius for samples that are thermally
preserved.

6.3.4.2 Turn on the thermometer. The default mode of the thermometer is
degrees Celsius, however if degrees Fahrenheit is displayed press the C/F
button until degrees Celsius is displayed. All recorded temperature
readings will be in Celsius.

6.3.4.3 Hold the IR sensor probe on the rear part of the handle. Holding the
probe too far forward will cause values to drift. Point the probe sensing
head at the object to be measured. The object shall be larger than the spot
calculated by the measurement field/distance diagram calculated on the
handle of IR probe. The sampling time is approximately one second.
Record the temperature on the COC.

6.3.4.4 Samples that are hand delivered to the lab on the same day that they were
collected may not meet the 0-6 target range as they may not have been
placed on ice long enough to reach equilibrium temperature. In these
cases, the samples shall be considered acceptable if there is evidence that
the chilling process has begun, such as arrival on ice.

6.4 Sign and document on the COC the date and time of receipt after the client has relinquished
custody of the samples.

6.5 Sample receipt must be done in the following order:
6.5.1 Projects containing samples with short hold times.
6.5.2  Project corrections and projects that have a rush priority.
6.5.3  Projects that have a standard turn around time.
6.6 After setting the sample receipt priorities remove the samples from the shipping container
and organize them according to the client sample identifiers and by the tests required.
Samples that exhibit a strong smell shall be kept as far away from other samples as possible

given available space on the counter. Compare the number of containers received with the
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number listed on the COC as well as the appropriate container types for the tests listed and
document any discrepancies on the COC and in the Sample Acceptance Discrepancies Log.
CAUTION: Always wear gloves when handling samples. Be careful when reaching into
coolers since the glass containers sometimes break during shipment.

6.7 Verify the integrity and condition of all sample containers. Look for leakage, broken
containers, contaminated coolers, odors, and samples past the recommended holding times,
etc. Observations and exceptions are written in the Sample Acceptance Discrepancies Log
kept in the log-in department.

6.8 Check the pH of all pH preserved samples. See preservation tables in FDEP SOP FS1000
for proper pH preservation.

6.8.1

6.8.2

6.8.3

6.8.4

6.8.5

6.8.6

6.8.7

Using a disposable pipette for each sample container pull an aliquot of sample
and place several drops on pH paper.

Acid preserved samples shall have a pH of less than 2. (HCI, H2S04, HNO3).

Base preserved samples shall have a pH of greater than 9 for sulfides
(NaOH/ZnAc) and greater than 12 for cyanides (NaOH).

Do not check the pH of VOC or Qil & Grease samples. They will be checked at
the time of analysis. Also, no additional preservation checks (other than thermal)
are required at this time for Microbiology samples.

If the pH is outside criteria, adjust the pH by adding the appropriate preservative
until criteria are met. Document the volume and type of preservative added on
the NCF, including the lot number of the acid used. This volume cannot exceed
1% of the total volume of the sample. For example, when the sample volume is
1L (1000mL), the maximum preservative is 10mL. If maximum is reached
without the appropriate pH being reached, then notify the project manager for
that sample.

Do not dispense aliquots back into the sample container and do not reuse the
disposable pipettes.

Make sure the sample is properly closed before proceeding to the next sample.

6.9 Check for air bubbles in all VOC vials by inverting the vial and tapping it lightly. If there are
air bubbles present that are greater than one percent of the vial volume (usually 5mm in
diameter) the client must be contacted, an NCF must be generated, and the deficiency must
be noted in the Sample Acceptance Discrepancies Log.

6.10 Notify analysts and/or supervisors of receipt of samples with short-hold times or samples
that the holding time is over one-half expired.

6.10.1 When transferring custody of samples to an analyst before they are logged in to

the LIMS system, label each container and COC with a unique ID# and make the
analyst a copy of the COC for reference as to the sample 1D, date/time collected,
and tests required.

The official copy is the electronic internal web version. All other copies are considered unofficial and uncontrolled.
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6.10.2 The analyst is responsible for having a properly labeled sample and to have
appropriate paperwork before taking custody of that sample.

6.11 Splitting of samples: If a sample is received in a single container requesting analysis from
different analytical groups, this shall be documented in the Sample Acceptance
Discrepancies Log. If there is enough volume present, and the project manager approves it,
the sample may be split into appropriate containers. Volatiles samples or samples of
unusual matrices that require a hood or a special procedure shall be given to the appropriate
department for splitting. Notify the department that such a split is needed. For volatiles,
provide them with an empty container for the purpose of splitting and to act as a sample
place-marker pending splitting.

6.12 If the nature of the liquid sample is not readily evident, a determination will need to be
performed to ascertain if the sample is a water or water miscible matrix versus a solvent or
non-miscible waste. This is done by taking a small portion of the sample in question (taking
several drops using a borosilicate pipette) and placing the small portion in a beaker of di
water. If the sample is water miscible then it is logged as water. If the sample is not water
miscible (forms separate layers and does not go into the water) then it is logged as a waste.

6.13 Assign to each sample a unique laboratory sample identification number (Lab Sample ID).
The lab sample ID is composed of five parts: the laboratory code, the year indicator, the
sequential tracking number, the sequential sample number, and the bottle identifier (ex. J 22
1654 01 A).

6.13.1 The laboratory code is used to distinguish between samples originating in one of
the seven laboratories in the AEL laboratory system. Samples originating in the
Jacksonville laboratory are assigned the lab code “J”. Similarly, lab codes are
assigned to samples originating in our sister laboratories as “G” for Gainesville,
“A” for Orlando (Altamonte Springs) “T” for Tampa, "M" for Miami, “F” for
Fort Myers, and "S" for Tallahassee.

6.13.2 The year indicator is the last two digits of the current year.

6.13.3 The sequential tracking number is a five-digit number that is generated by the
LIMS system.

6.13.4 The sequential sample number is generally assigned to the samples in the same
order as they appear on the COC. These shall be written on the right-hand side
of each sample on the COC in blue or black ink.

6.13.5 The bottle identifier is an alphanumeric number that is assigned to each bottle
received to provide unique identifiers for each container.

6.13.6 Pre-printed labels with the assigned Lab Sample ID shall be affixed to the top
two copies of the COC.

6.13.7 Pre-printed labels with the Lab Sample 1D will be printed from the LIMS system
and placed on each sample bottle after log-in.
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6.14 Documenting non-conforming samples and client communications.

6.14.1 According to NELAC sample receipt protocols 5.11.3 ¢) “Where there is any
doubt as to the items suitability for testing, where the sample does not conform to
the description provided, or where the test required is not fully specified, the
laboratory shall consult the client for further instruction before proceeding. The
laboratory shall establish whether the sample has received all necessary
preparation or whether the client requires preparation to be undertaken or
arranged by the laboratory. If the sample does not meet sample acceptance
criteria the laboratory shall either:

6.14.1.1Retain correspondence and/or records of conversations concerning the
final disposition of rejected samples; or

6.14.1.2Fully document any decision to proceed with the analysis of samples not
meeting acceptance criteria. If the decision is to proceed, then the
condition of these samples shall, at a minimum, be noted on the LCF and
coc.”
6.14.2 Documentation of any non-conforming samples for:

6.14.2.1Any non-conformity requires the completion of a Non-Conformity Form
(NCF), as explained in AEL SOP Admin-016.

6.14.2.2Unclear analysis.
6.14.2.3Missing containers
6.14.2.4Samples beyond the holding time
6.14.2.5Inadequate sample volume
6.14.2.5.1 Includes air bubbles in VOCs vials (greater than 5%)
6.14.2.6Damaged containers
6.14.2.7Samples out of thermal preservation (0-6 degrees Celsius)
6.14.2.8Improperly preserved samples
6.14.2.91Inappropriate sample container
6.14.2.10 Incomplete or missing COC
6.14.2.10.1 For coliform samples, an AEL bacteriological reporting form
is not a substitute for a COC, except when for drinking water

total coliform. All other stand-alone bacteriologicals must
have a COC.
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6.14.2.10.2 If a COC is not present, enter the 1Ds and times collected
into the LIMS from the bacteriological form. Record this
information onto a COC and place the COC in the folder.

6.14.2.10.3 The reporting form shall be given to Micro in addition to the
COC in these cases.

6.14.3 Note on the COC using both the field Ids, tests required, and nonconformities.

6.14.4 Submit the COC form to project management to notify client regarding the
affected sample(s) and whether client wishes to proceed with the analysis with
full understanding that the data from the affected samples will be qualified
accordingly on the final report.

6.14.5 Any NCF that has been generated must accompany the project folder and be
routed to the supervisors of the affected departments to ensure that all qualifiers
are applied to the results correctly.

6.14.6 If the samples cannot be logged into the LIMS on a timely basis place them
under refrigeration or on wet ice in coolers until they can be logged in.

7.0 Samples received after hours or over the weekend

7.1

7.2

7.3

7.4

Samples received after hours or on the weekends shall be checked as follows if no
short hold time samples are present. The coolers are to be checked for any volatiles
samples, and if present, they will be taken to the volatiles refrigerator if waters and
volatiles freezer if soils. The coolers minus any volatiles shall then be taken to
inside the walk-in refrigerator, where the lids will be propped open. The regular full
time staff shall then proceed with the full login checklist during normal business
hours.

If a short hold sample needs to be processed and analyzed after hours or over the
weekend, those handling that sample and/or the analyst shall check the preservations,
labels, and all items as listed on the checklist and make note of any discrepancies in
the sample discrepancy logbook and leave notification for the regular login staff so
that any issues can be addressed during regular business hours.

If a discrepancy is observed on samples received after hours or over the weekend
which are of such a nature that the quality of the results may be affected if an issue is
not resolved quickly, then a contact number for the lab manager and/or QA officer
shall be available for the after hours personnel to contact on how to proceed.

For samples and projects that contain work being analyzed under DoD ELAP
certification or for a DoD ELAP client, any after hours or weekend sample receiving
shall be accepted and logged in by a member of the regular full time login staff only,
or someone who has been fully trained to accept samples and is so designated as
member of the login staff.
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7.5

All after hours and weekend received samples and projects that contain work being
analyzed under DoD ELAP certification or for a DoD ELAP client shall be processed
the same as those sample received during regular business hours. All checks and
login procedures shall be performed at the time of receipt.

8.0 Sample Login

8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8

Create a new project folder by taking a manila folder and affixing a sequential pre-numbered
laser label. (Matching labels shall be affixed to the top two copies of the COC.) Place all
paperwork associated with the project in the folder. Project Folder review and routing is
discussed in the Quality Manual.

Use the Horizon software to log in samples. Follow that software instruction manual for
doing so.

If the project is being logged in from AEL Gainesville the number will start with a “G”, AEL
Jacksonville “J”, AEL Tampa “T”, AEL Orlando (Altamonte Springs) "A", AEL Miami "M"
Fort Myers “F”, and AEL Tallahassee "S".

Every project logged in must have a client name, client contact and a project name. If there
is no client project name listed, name it from the sample such as weekly, quarterly or
effluent.

Do NOT use apostrophes for any data entry in Horizon.

If a project is a rush, then also place in a blue folder.

If a project needs to be edited by the project manager, then also place in a red folder (a
purple folder for Jacksonville).

Affix the sample labels to the containers cross-checking samples and labels to ensure against
mislabeling. Place the labeled sample containers on the sample cart and transport to the
designated storage sections.

8.8.1 A sample requiring a sub-sample for analysis is prepared in the following
manner:

8.8.1.1 The sub-sample can only be taken from a sample that meets all
preservative criteria listed in this SOP and shall be checked for
preservative prior to sub-sample aliquot.

8.8.1.2 There must be adequate sample volume to meet method-required
volumes per analytical parameter.

8.8.1.3 The sample must be transferred to the proper container set forth by the
“Kit Prep” standard operating procedure ADMIN-023.

8.8.1.4 The project manager must be notified that the sample has been split.
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8.8.1.5 Transfer of volume shall be performed as accurately as possible.
8.8.1.6 Necessary contamination preventatives must be taken.

8.8.1.7 Samples are to be labeled to reflect the test code, date taken, sample ID
number, and project number.

8.8.1.8 Samples must remain under proper storage guidelines.
8.8.1.9 The sample is then treated as an original sample.

8.9 If the LIMS system fails due to virus or other errors for more than 4-5 hours then proceed
with manual login with lab manager’s approval. See AEL SOP Admin-019.

9.0 Samples Shipped/Received from other AEL Labs.

9.1 It may be convenient for the client to drop off samples at the AEL lab closest to the sampling
location rather than at the lab that will analyze the samples. Also, some analyses are only
performed at certain AEL labs, such as Low Level Mercury at the Jacksonville location or
Surfactants at the Gainesville location. In those situations, the receiving lab will still login
samples into Horizon under their AEL letter designation (see Section 8) but then set those
tests or the entire project for shipping to the sister lab in the shipping queue in Horizon.
Finally, in the event of balancing workload and to expedite testing, it may be appropriate to
send samples to a sister lab for analysis on tests that the receiving lab does perform.

9.2 The initial receiving lab when receiving the samples, shall follow all the steps as listed in
section 6 of this SOP, and accept custody of those samples on behalf of AEL.

9.3 Any anomalies and notifications/questions about the received samples, including the writing
of NCFs for those anomalies, shall be handled by the receiving labs with e-mail
correspondence sent to the sister lab that will be ultimately analyzing any samples not kept in
house.

9.4 Once samples have been fully received and logged in (with shipping queue set for off-
loading to the sister lab) those samples are stored refrigerated or frozen per method
requirements until packed for shipment to the sister lab. Normally a separate area or shelf is
set aside for sister-lab shipping as an easy visual indicator for samples to be shipped.

9.4.1 Metals samples can be stored without refrigeration; however acid preservation
should be checked. If further acidification is required to reach a pH < 2, then that
shall be done and documentation of that shall be listed in a logbook with the
date/time and lot# of the acid used. That documentation shall accompany the
samples to the sister lab.

9.4.2 For Volatiles samples: samples shall be stored away from any potential
contaminant sources, including away from other “hot” samples.

9.4.3 For Volatile soil samples, if samples are to ship and be received by the sister lab
with 48 hours of collection, then they can be refrigerated at 0-6°C prior to
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shipping. However, if to be shipped and received after 48hours, then the samples
are to be stored on their sides and frozen prior to shipping. Then those frozen
samples must be shipped with sufficient dry ice to have them remain frozen at
minus 10°C or lower.

9.4.4 All other samples shall be refrigerated until shipping at 0-6°C.

9.5 Towards the end of the day, samples that are to be shipped to sister labs are repacked on new
ice (or on dry ice for frozen volatile soil samples) and an inter-lab chain is created listing all
the samples to be shipped. The inter-lab chain is reviewed against what is contained in the
coolers to ensure that what is in the coolers matches exactly what is on the inter-lab chain.

9.5.1 Samples with limited and short hold times must be marked on the outside
of the coolers. Notification must be made to the sister lab that these
samples are being routed to their location.

9.5.2 Samples requiring special handling or special conditions must be marked
on the outside of the coolers. Notification must be made to the sister lab
that these samples are being routed to their location.

9.5.3 All these conditions must be notified to the sister lab who will be receiving
these sub-samples.

9.5.3.1 Sub-samples to a local sub-lab (also to be noted on the cooler)

9.5.3.2 Rush samples (also to be noted on the cooler)

9.5.3.3 Samples that are not drinking water, but are logged as drinking
water (can use stickers on containers)

9.5.3.4 Samples that are potentially unusually hot (separate cooler)

9.5.3.5 Samples that require other than normal reporting

9.5.3.6 Incorrect preservation or container, limited volume

9.5.3.7 Headspace in a volatile sample

9.5.3.8 Any anomalous condition with samples witnessed

9.5.3.9 Samples to arrive on other than normal Blue Streak shipping days.

9.6 Coolers are labeled and set aside for pick up by Blue Streak courier for next morning
delivery. Send along with the coolers a copy of the preservation checks made upon original
receipt and a copy of the inter-lab chain.

9.7 Blue Streak shall deliver the coolers overnight to the sister lab. Arrival times can vary, but
all should be delivered prior to business hours or no later than 9:00am the next morning.
Plan accordingly for short holds.

9.8 The samples shall be unpacked and accepted by the sister lab using the following guidelines.

9.8.1 Check first those coolers marked “short hold” or “rush”

9.8.2 Put on a pair of latex disposable powder free gloves. Place the cooler in a well-
ventilated area, open it, and determine if there is ice in the cooler. The

The official copy is the electronic internal web version. All other copies are considered unofficial and uncontrolled.




Advanced SOP No.: Admin-005

k. Environmental Laboratories, Inc. Revision No. 09
Effective Date: 07/27/2022
Revised By: H Quilal-lan
Page 14 of 20

temperature measurement shall be taken using an IR gun measuring the surface
temperature of the sample containers. Note temperature on the inter-lab chain of
custody.

9.8.2.1 The target range is 0-6 degrees Celsius for samples that are thermally
preserved.

9.8.2.2 Frozen volatile soil samples shall be received on dry ice at temperatures
at or below minus 10°C.

9.8.2.3 Acid preservation shall not need to be checked, unless for some reason
the original sister lab did not check pH of the samples.

9.9 While unpacking the coolers, the lab must verify that the samples received match those listed
on the inter-lab chain of custody. Sign with time and date the inter-lab chain of custody.
Any anomalies must be immediately addressed with the shipping lab.

9.10 Make a copy of the inter-lab chain of custody and save that record in the login department.
Send back to the original receiving lab that original copy of the inter-lab chain using an
inter-lab mailer envelope.

9.11 The lab must then mark those sent samples as received in Horizon so that the samples show
properly as received and ready for analysis on the analysts’ backlogs.

10.0 Sample Storage
10.1 Jacksonville
10.1.1 VOC samples

10.1.1.1All samples shall be placed in the refrigerator in volatiles. There are
designated soil and water refrigerators.

10.1.1.1.1 Waste VOC samples are placed in the same refrigerator as
soils.

10.1.1.1.2 If samples are “hot”, as in of a concentration that could
possibly cross contaminate to other samples, those samples
are to be segregated. For volatiles that could consist of
placing them in a sealed Coleman type cooler and placing
them in the walkin-cooler or having a separate refrigerator
just for their storage. Upon expansion of the lab in 2019, a
separate refrigerator was purchased solely for their storage.

10.1.2 Micro samples
10.1.2.1Shall be placed in the refrigerator in micro. Samples shall be separated

as to whether they are for fecal coliform, total coliform, or other micro
tests.
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10.1.3

10.1.4

10.1.5

10.2 Tampa

10.2.1

10.2.2

10.2.3

10.1.2.2Due to short holding times, notify the micro analyst of the collection
time with every sample delivered to microbiology.

Metals
10.1.3.1Place soils in the walk-in cooler. Also place unpreserved waste samples
or water samples when also to be used in other departments in the walk-

n.

10.1.3.2Place metals-only water samples on the storage shelves in the metals
department.

Wet Chemistry

10.1.4.1Deliver the samples to the inorganic side of the walk-in cooler.

10.1.4.2Due to short holding times, notify the wetchem analyst if a delivered
sample is nearing the holding time. CBOD/BOD, TSS, and IC samples
are often delivered to the wetchem analyst assigned as primary to those
methods. CBOD/BOD and TSS samples have their own refrigeration
units assigned in the wetchem laboratory.

Extractable Organics

10.1.5.1Deliver the samples to the organic side of the walk-in cooler. Seal in a

Coleman style cooler any samples capable of cross contamination to
other samples.

Micro samples

10.2.1.1Shall be placed in the refrigerator in micro. Samples shall be separated
as to whether they are for fecal coliform, total coliform, or other micro
tests.

10.2.1.2Due to short holding times, notify the micro analyst of the collection
time with every sample delivered to microbiology.

Wet Chemistry
10.2.2.1Deliver the samples to the inorganic side of the walk-in cooler.

10.2.2.2Due to short holding times, notify the wetchem analyst if a delivered
sample is nearing the holding time.

VOC samples

10.2.3.1All samples shall be placed in the refrigerator in volatiles. There are
designated soil and water refrigerators.
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10.2.3.2Waste VOC samples are placed in the same refrigerator as soils.

10.2.4 Extractable Organics
8.2.4.1 Deliver the samples to the organic side of the walk-in cooler

10.2.5 Metals
10.2.5.1Place soils in the walk-in cooler.
Place water samples on the storage shelves in the metals department.

10.3 Orlando (micro and wet chemistry analysis only)

10.3.1 Micro samples

10.3.1.1Shall be placed in the refrigerator in micro. Samples shall be separated
as to whether they are for fecal coliform, total coliform, or other micro

tests.

10.3.1.2Due to short holding times, notify the micro analyst of the collection
time with every sample delivered to microbiology.

10.3.2 Wet Chemistry
10.3.2.1Deliver the samples to the storage refrigerator.

10.3.2.2Due to short holding times, notify the wetchem analyst if a delivered
sample is nearing the holding time.

10.4 Gainesville
10.4.1 Micro samples
10.4.1.1Shall be placed in the refrigerator in micro. Samples shall be separated
as to whether they are for fecal coliform, total coliform, or other micro

tests.

10.4.1.2Due to short holding times, notify the micro analyst of the collection
time with every sample delivered to microbiology.

10.4.2 Wet Chemistry
10.4.2.1Deliver the samples to the walk-in storage refrigerator.

10.4.2.2Due to short holding times, notify the wetchem analyst if a delivered
sample is nearing the holding time.
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10.5 Miami

10.5.1 VOC samples

10.5.1.1All samples shall be placed in the refrigerator in volatiles. There are

designated soil and water refrigerators.

10.5.1.1.1 Waste VOC samples are placed in the same refrigerator as

soils.

10.5.2 Micro samples

10.5.2.1Shall be placed in the refrigerator in micro. Samples shall be separated
as to whether they are for fecal coliform, total coliform, or other micro

tests.

10.5.2.2Due to short holding times, notify the micro analyst of the collection

time with every sample delivered to microbiology.

10.5.3 Metals

10.5.3.1Place soils in the designated refrigerators. Also place unpreserved waste
samples or water samples when also to be used in other departments in

the walk-in.

10.5.3.2Place water samples on the storage shelves in the metals department.

10.5.4 Wet Chemistry

10.5.4.1Deliver the samples the designated refrigerators.

10.5.4.2Due to short holding times, notify the wetchem analyst if a delivered

sample is nearing the holding time.
10.5.5 Extractable Organics
10.5.5.1Deliver the samples to the designated refrigerators.

10.6 Tallahassee

10.6.1 All samples are to be placed in the refrigerator or stored in iced coolers for later

shipment.

10.7 Fort Myers

10.7.1 All samples are to be placed in the refrigerator or stored in iced coolers for later

shipment.
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10.8 If the samples are to be sent to another laboratory in the AEL network, see Section 9 for
procedures to follow.

10.9 If the samples are sent to an approved subcontracted laboratory, the samples will be shipped
using a third-party shipping agency and will become the responsibility of the subcontracted
laboratory to ensure the samples are correctly stored and preserved.

11.0Pollution Prevention
11.1 See Standard Methods, Section 1100 (2010) Waste Minimization and Disposal.

11.2 See the AEL SOP for Hazardous Waste Management (ADMIN-018) and the AEL Safety
Manual.

12.0 References

12.1 AEL SOP Admin-005a, Manual Log-in.

12.2 AEL SOP Admin-019, Manual Log-in.

12.3 AEL SOP Admin-023, Sample Kit Preparation.

12.4 AEL SOP Admin-016, Non-Conformities.

12.5 AEL SOP Admin-018, Waste Disposal.

12.6 AEL SOP Admin-031, Receipt of Consumable Items.

12.7 AEL Quality Manual, newest revision.

12.8 AEL Safety & Health Manual, newest revision.

12.9 Standard Methods, 1090 (2010), 1100 (2010)

12.10 TNI 2016 Standards.

12.11 DoD ELAP QSM rev. 5.4, January 2021.

12.12 1SO 17025: 2005 & 2017 Standards

12.13 Guidance for Obtaining Representative Laboratory Analytical Subsamples from
Particulate Laboratory Samples -- EPA/600/R-03/027 November 2003 by Robert W. Gerlach
Lockheed Martin Environmental Services.

12.14 Florida Department of Environmental Protection Standard Operating Procedures for Field
Activities (eff 04/16/2018)
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Figure 1.0
Figure 1.0: Example COC
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Table 1

Log-in Checklist Items.

CoNoarLDE

Sample temperature checked and recorded.

Chain of Custody received and properly filled out.

Chain of Custody signed when relinquished and received.

If received with custody seals, seals were intact.

All samples arrived in good condition. (All unbroken)

Sample labels agree with sample Chain of Custody.

Bottle labels contain all necessary information.

Sample container labels filled out using indelible ink or Sharpie.
The correct containers were used for the test indicated.

. The proper preservative listed on the sample container.

. Samples were received within holding times.

. All VOA vials checked for the presence of air bubbles.

. Samples were in direct contact with wet ice.

. Sufficient sample volume to perform tests requested.

. Sample cooler was less than 6 degrees centigrade.

. Sample pHs checked and recorded by sample log-in when applicable.
. When non-conventional sample container used, noted on Chain.

. Samples accepted into the laboratory.

If any of the above items from the checklist are not met, it is to be noted in the
"Sample Acceptance Discrepancies Log".

Also use the "Sample Acceptance Discrepancies Log" to note any other anomalous
events or issues arising in sample log-in.
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SOP Revision Log for AEL SOP Admin 018

Revision | Revision Reason for Revision Section(s) and
Number Date Page(s) Revised

Revision 00 | 12/01/01 | Initial Creation All sections affected

Revision 01 | 02/20/03 | Complete revision, change language throughout | All sections affected

Revision 02 | 04/30/04 | Add cover sheet, revised to add reference to JEA | Sections 4 and 5
compliance, add F tables from CFR.

Revision 03 | 09/25/07 | Revised to expand references to JEA compliance | Sections 2, 6,
for Jacksonville Laboratory sections 2, 6. Add Appendix 1
Appendix 1 JEA permit (as required by JEA
audit)

Revision 04 | 04/02/10 | Add revision log, remove CFR tables. Complete | All sections affected
re-write throughout

Revision 05 | 05/26/16 | Update format. Minor language changes. All sections affected
Remove copy of JEA permit, reference it only.

Revision 06 | 06/28/19 | Update references. Minor language changes. All sections affected
Edit to allow for combining hazardous water and
solvents with corrosive liquids into a single
drum. Remove weekly inspection documentation
requirement.

Revision 07 | 07/15/20 | Water containers glass and plastic emptied. Vials | All sections affected
and soil jars fully destroyed by mechanical
crusher. Infectious waste to be handle per
SM9020 biosafety level 1. Add language
throughout. Define period of time samples must
be held prior to disposal.

Revision 08 | 07/31/20 | Further define waste streams and testing of waste | Sections 2, 3, 4,
streams. Increase TCLP testing. Update training | Appendix 2
materials. Update documentation requirements.

Add PPE waste category. Add emergency
procedures to training outline.

Revision 09 | 09/22/20 | Complete revision. Change language throughout. | All sections affected
Add new sections. All sections affected.

Revision 10 | 10/09/20 | Change language throughout. All sections All sections affected
affected. Add P and U waste code tables.
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Waste Disposal and Pollution Prevention

1.0 Scope and Application

11

1.2

1.3

14

1.5

1.6

Advanced Environmental Laboratories Inc (AEL) has seven laboratories. Four
are defined as very small quantity generators (VSQG) of hazardous waste,
while the three full service laboratories are small-quantity generators (SQG)
under EPA definitions. AEL is committed to the responsible handling,
treatment, and disposal of any hazardous or potentially hazardous materials
associated with our laboratory activities. The firm makes every effort to
minimize the amounts of hazardous materials necessitating disposal, and to
treat, label, and dispose of such wastes in a manner which is within the
regulatory guidelines and which minimizes the negative impact on the
environment. Whenever possible, Advanced Environmental Laboratories Inc.
will dispose of waste materials by recycling as opposed to disposal.

Wastes requiring disposal generally fall into one of five categories:

1) Samples received for analysis.

2) Sample extracts, distillates, and digestates.

3) Spent solvents and expired reagents and standards.
4) Waste generated by lab processes

5) Field generated wastes

This standard operating procedure (SOP) describes the procedures used by
Advanced Environmental Laboratories Inc. Jacksonville (AEL, JAX) and by all
AEL laboratories to dispose of all hazardous and non-hazardous sample waste.
Administration of this SOP is assigned to the Hazardous Waste Coordinator at
the Jacksonville facility. The Hazardous Waste Coordinator at each lab signs
all manifests and routinely informs all disposal operations to the owner and
operations manager.

Contractors selected by the Jax Lab (and all AEL facilities) for treatment,
transportation, and disposal are strictly limited to those who meet all applicable
legal, administrative, and financial criteria. Only approved organizations are
used for the purpose.

Staff members performing the procedures described in this SOP are responsible
for reading, understanding, and complying with the SOP requirements.
Managers are responsible for ensuring adherence to the SOP by the laboratory
staff and providing adequate explanation of the material contained.

Annual training is required in the month of January. Annual training is to
include as part of the Chemical Hygiene Training, a section pertaining to the
proper handling of lab generated waste. Training shall also occur anytime there
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are major revisions to this SOP. New staff upon hire, shall be given full
training. All training shall include the reading and discussion of this SOP.

1.7 Only the three full service labs of AEL (Jacksonville, Miami, and Tampa) are
classified as small quantity generators (SQG) of waste. The Tallahassee,
Gainesville, Orlando, and Fort Myers labs are classified as very small quantity
generators (VSQG) of waste. That is, they generate < 100Kg of waste per
month. Those VSQG labs still must follow the procedures as listed in this SOP

for waste collection and documentation, however, that collected waste can be
brought to their local city’s or county’s household hazardous waste facility or
next collection event. There may be a small fee associated with this.

2.0 Defining Hazardous Waste and Waste Characteristics.

2.1 A material only becomes a waste after it is no longer being used in a process,
and needs to be recycled, thrown away, or stored until enough volume is
collected to treat or dispose of.

2.2 Once the material (used and excess sample, spent solvent, used reagents, etc.) is
deemed to be a waste, an accurate determination is required as to whether that
waste is a hazardous waste in order to ensure it is properly managed according
to applicable Resource Conservation and Recovery Act (RCRA) regulations. A
hazardous waste determination is made using the following steps:

221

2.2.2

The hazardous waste determination for each waste product must be
made at the point of waste generation, before any dilution, mixing,
or other alteration of the waste occurs.

The person making the determination must use knowledge of the
waste to determine whether the waste is to be deemed hazardous.
The person must apply knowledge of the hazard characteristic of
the waste in light of the materials or the processes used to generate
the waste. In the lab, the most common knowledge is that gained
from testing samples or the direct knowledge of the reagents and
solvents used in the testing process.

Characteristics of Hazardous Waste: Ignitable, Corrosive, Reactive, Toxic

2.3 Ignitable

231

If liquid with a flashpoint of <140°F, it is considered ignitable. Ifa
solid is capable of ignition through friction or by chemical change
(such as spontaneous combustion), it is considered ignitable. The
most common source of an ignitable waste in the lab would be
spent solvents used in the lab, such as used Hexane and Acetone.
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These would first be collected into a satellite container labeled
“Hazardous Waste” “Ignitable” with a “D001” hazardous waste
number (can also be referred to as EPA hazardous waste code).
Note that satellite containers can have more than one classification.
Example: If also containing toxic substances, the satellite should
also be labeled “Toxic” with the hazardous waste numbers of those
substances.

2.4 Corrosive

2.4.1 If the waste is aqueous with a pH < 2 or >12.5 as determined by pH
meter under method 9040C, it is corrosive. Corrosivity can also be
determined by test Method 1110A (steel corrosive test). If waste is
deemed to be corrosive, it would be collected first into a satellite
container labeled “Hazardous Waste” “Corrosive” with a “D002”
hazardous waste number. (Note: again, satellite containers can have
more than one classification.)

2.5 Reactive

2.5.1 A waste would be classified reactive if it undergoes violent change
without detonating, reacts violently with water, forms potentially
explosive mixtures with water, when mixed with water generates
toxic gases, is a cyanide or sulfide bearing waste that would
produce toxic gas if mixed with a corrosive, or can explode. If
waste is deemed to be reactive, it would be collected first into a
satellite container labeled “Hazardous Waste” “Reactive” with a
“D003” hazardous waste number. (Note: again, satellite containers
can have more than one classification.)

2.6 Toxic

2.6.1 Toxicity characteristics are covered under the test method for TCLP
1311. The waste does not have to be tested by TCLP to reach a
determination that it is Toxic in character. Other knowledge can be
used, such as regular sample testing or bottle labeling.

2.6.2 Samples that have tested above the TCLP limits for any compounds
on the TCLP list (see Appendix 1, Table 1) shall be segregated to a
hazardous waste satellite container labeled as “Hazardous Waste”
“Toxic” along with the exceeded compound(s) hazardous waste
number. (example “D006” for cadmium)

The official copy is the electronic internal web version. All other copies are considered unofficial and uncontrolled




Advanced SOP No.: Admin-018

Environmental Laboratories, Inc. Revision No. 10
Effective Date: 10/09/2020
Revised By: K. Bortle
Page 6 of 64

2.7 Hazardous Waste from non-specific sources.

2.7.1 If the waste is determined to be hazardous, the lab must identify all
applicable EPA hazardous waste numbers (EPA hazardous waste
codes) for that waste. Prior to shipping the waste off site, the
generator must mark its containers with all applicable EPA
hazardous waste numbers (EPA hazardous waste codes) and waste
characteristics.

2.7.2 Therefore, further classification of hazardous waste may be required
when segregating a waste to a satellite container. If the waste
contains a substance from the FO01-F005 Hazardous Waste Table
(See Appendix 1, Table 2) at or above 10% by volume, then that
waste is also to be segregated into a satellite container and labeled
with its hazardous waste number. That satellite container shall also
be labeled as “Hazardous Waste”, then “Toxic” and/or “Ignitable”
based on the waste properties.

2.7.2.1 Note that any non-hazardous samples/wastes that come into
contact with any F-listed wastes are then considered
themselves to be an F-listed waste regardless of the quantity
of the F-listed waste involved (i.e., mixture rule).

2.7.3 If awaste is seen that does not seem to fit into any of the categories
seen above, then seek out the hazardous waste coordinator.

3.0 Waste Accumulation

3.1 Non-hazardous waters. For the labs, these would be any drinking water vials
or samples, wastewater treatment plant samples, and other waste waters not
otherwise identified in the lab as hazardous. If a sample tests with results that
indicate that it is hazardous, that sample shall be segregated and collected into a
satellite container. (Note: also notify your supervisor as no such hazardous
samples are expected to be associated with drinking water or wastewater
samples). These non-hazardous water samples can be disposed of down the
sink if pH neutral or neutralized to a pH range of 5.5 to 12.0. If unsure of the
characteristic of the aqueous waste, set it aside to be classified. Always err on
the side of caution.

3.1.1 For the three full service laboratories, the local utility company
must be informed of the type and quantity of these discharges. The
utility may elect to set up a compositor to test the lab’s non-
hazardous wastewater stream and/or issue specific instructions for
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wastewater disposal. The lab must then follow those instructions
if/when issued.

3.1.2 Non-aqueous samples or any aqueous samples not meeting the
criteria as defined in 3.1 above shall be disposed of with the
hazardous waters, solvents, and liquid wastes (see section 3.7).
This would include waste that do not fail TCLP but could
potentially contain other contaminants. Paint waste and oils would
be disposed of under section 3.7 criteria.

3.2 Infectious waste. These wastes are those generated in the Microbiology
Department. Whenever samples have colony growth or an organism is cultured
as controls or comparison samples, after use and analysis, these must be
sterilized by autoclaving before disposal. Autoclave waste is not considered
hazardous waste and can be disposed of in the normal trash pickup.

Some waste generated from the microbiology department is designated as
infectious waste. The lab is to follow procedure as listed in Standard Methods
9020B under Section 2.0, Biosafety Criteria. In short, there are two main
pathways for disposal. Any excess sample or unused volumes can be disposed
of in the manner they were collected, as in wastewater can be disposed of down
the toilet. If the waste comes from any positive growth of any kind, then the
waste must be autoclaved using an autoclave bio-bag before disposal with the
normal trash pickup.

3.3 Satellite containers are for the collection of any waste that is deemed to be
hazardous by either lab testing or by product container labeling. (See section
2.0 above). Satellite containers can be any volume from 4 ounces up to 55
gallons. If 55 gallons or more of waste is collected into a satellite container, it
must receive a start date, be re-designated a waste accumulation container, be
moved to the designated hazardous waste accumulation area, and be removed
for disposal within 180 days of the start date.

3.3.1 If a container holding hazardous waste is not in good condition, or
if it begins to leak, the lab must immediately transfer the hazardous
waste from this container to a container that is in good condition
and does not leak, or immediately transfer and manage the waste in
a central accumulation area. Good condition means that there are
no severe dents or rust, especially in the seam areas, which could
weaken the container and allow it to leak. The container must close
and seal properly.

3.3.2 The generator must use a container made of or lined with materials
that will not react with, and are otherwise compatible with, the
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hazardous waste to be accumulated, so that the ability of the
container to contain the waste is not impaired.

3.3.3 Incompatible wastes, or incompatible wastes and materials must not
be placed in the same container.

3.3.4 A container holding a hazardous waste that is incompatible with
any waste or other materials accumulated nearby in other containers
must be separated from the other materials or protected from them
by any practical means.

3.3.5 A container holding hazardous waste must be closed at all times
during accumulation, except:

3.3.5.1 When adding, removing, or consolidating waste

3.3.5.2 When temporary venting of a container is necessary

3.3.5.3 For the proper operation of equipment

3.3.5.4 To prevent dangerous situations, such as build-up of
extreme pressure.

3.3.6 The lab must mark or label its container with the words *“Hazardous
Waste” and the applicable hazardous waste characteristic(s) (i.e.,
ignitable, corrosive, reactive, toxic).

3.3.7 The labeling for satellite containers should also include the
hazardous waste numbers of the compounds they contain. See
Appendix 1, tables 1 & 2. (The D and F waste codes)

3.3.8 All satellite accumulation areas operated must have available
equipment to contain a release of the hazardous waste and to
minimize the likely hood of fire or explosion. Spill kit(s) are
needed adequate for the wastes accumulated. Access to nearby
phone and fire extinguisher are required in the vicinity of the
satellite accumulation areas. Decontamination equipment such as
an eyewash station must also be nearby.

3.3.9 Waste for each batch of samples are first segregated by the known
chemical(s) used in processing the samples. As example, a waste
generated from extracting with methylene chloride is first collected
in a satellite container labeled “Hazardous waste” “Toxic” “F002”.
The waste for that batch (or that day) is set aside until analysis has
been completed for the samples in that batch (or day). Those batch-
day satellite containers shall be temporarily labeled with the batch
ID or date. Once final analysis has returned results that show no
other hazards are present, as happens in most cases, then that
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satellite container (traceable to the sample processing by batch/date
on the processing logs) is emptied into the main larger satellite
container labeled with the known chemical codes used in the
sample processing. In the cases where analysis does discover a
new hazardous characteristic(s) on a sample(s), the sample(s)
hazardous characteristic(s) are communicated to the lab by e-mail.
Those processed waste are then segregated into their own satellite
container with the hazardous labeling of the known hazards and
newly discovered hazards. The original batch containers are now
empty (wiped clean with cleaning materials disposed of with waste
stream) and ready for re-use. In this way the generated processing
waste and any discovered sample hazards can be known across the
different lab departments.

3.3.10 Satellite accumulation areas may be consolidated so that processed
samples and the waste generated from processing can be
accumulated into common satellite containers. As example, the
Jacksonville lab will have the satellite accumulation areas in the
metals and extraction departments with wetchem waste
accumulated in metals and TCLP/SPLP waste accumulated in
extractions.

3.3.11 The unused portions of the original samples (normally enough extra
volume is collected for re-analysis if needed) are then disposed of
based on the final analytical results. This extra volume can be held
up to 30 days after analysis (more if contracted by client). Unused
sample portions will be disposed of by sample ID and date after
reviewing the final project result reports so it is known what
samples go to what hazard satellite container and that the labeling
reflects the hazards properly.

For Sections 3.4 thru 3.10: All other waste whether hazardous or non-hazardous will
be collected and drummed up for disposal.

3.4 Non-hazardous soils. The soil from vials and sample jars are dumped into a
55-gallon steel drum labeled for disposal as a "non-hazardous soil” drum. In
most cases this entails putting the vials and jars through a mechanical crusher
temporarily attached to the top of the disposal drum. (Ear protection and other
PPE required) This has the dual benefit of compacting the waste and destroying
the labeling. Only soils that are non-hazardous can go into this drum. The
waste drum should be marked with a green non-hazardous label instead of the
yellow hazardous labels. Once annually, as a check of our procedures, a non-
hazardous soil drum shall be cored and analyzed for a full TCLP. Save the
TCLP test results for as supporting documentation for this waste stream’s waste
profile.
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3.5 Hazardous soils and solids. Any hazardous soils or solids shall be segregated
from the general sample storage areas when analysis determines that they are
hazardous. As example, samples that have tested above the TCLP limits for
any compounds on the TCLP list (see Appendix 1, Table 1) shall be segregated
to a hazardous waste satellite container labeled as “Toxic” along with the
exceeded compound(s) hazardous waste number. (example D006 for
cadmium). (See section 2 for a full listing of hazardous waste classifications) If
only a small quantity of a single hazardous substance is expected over an
extended time period, then a small satellite container can be used for
accumulating this waste. Jars, pails, buckets, or drums can be used as satellite
containers as long as they comply with section 3.3 requirements.

HANOLE WITH CARE

LA S S S A A s

As needed, such as when a container is filled, satellite containers shall be
moved to the hazardous waste accumulation area and transferred into a
hazardous waste drum. All the hazardous waste numbers and waste
characteristics of the satellite container(s) shall be transferred to the label of
the collecting hazardous waste drum. Multiple satellites will most likely result
in listing multiple hazardous waste numbers and possibly multiple waste
characteristics on the drum label. The start date of accumulation will be listed
on the label and then that drum must be transported for disposal within 180
days of that start date.

3.6 Solvent vials and waste containers. Any container than is 5 gallons or less
can be Lab Packed in a 55-gallon drum for disposal. All the autosampler vials
from the instruments, even if they have gone dry, are disposed of in this
manner. Old expired chemicals and standards are also placed unbroken into the
drum. This drum will be labeled "Hazardous Waste" “Ignitable” “Toxic” and
“Corrosive” dependent on all that is added to this drum. The hazards label will
also list all the hazardous waste codes of the contents of the drum. If any
container to be lab packed contains greater than 10% by volume of used
solvent, use the appropriate FO01-F005 hazardous code from Appendix 2, table
2. As with hazardous soils and solids, transfer the hazardous waste numbers
from any satellite containers that are emptied into the drum.

3.6.1 Note that any non-hazardous samples/wastes that come into contact
with any F-listed wastes are then considered themselves to be an F-
listed waste regardless of the quantity of the F-listed waste involved
(i.e., mixture rule).

3.6.2 Any expired, off-spec, or unused commercial chemical products
(such as any unused expired acetone, chloroform, methanol, etc.)
that require disposal are to be compared to the chemicals listed in
the CFR 40 261.33 (and listed at the end of this SOP) to determine
whether a P-list or U-list waste code would be applicable to labeled
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on this waste drum. Use the D codes and F codes for used chemical
product waste. As example an old bottle of chloroform unopened
but expired, would be disposed of listing waste code U044 on the
hazardous waste label. Used chloroform and waste associated with
its use would have waste code D022 and would be disposed of in
the hazardous waters, solvents, and liquid wastes drum.

3.7 Hazardous waters, solvents, and liquid wastes. Any samples that contain
hazardous water or solvent shall be segregated from the general sample storage
areas when analysis determines that they are hazardous. As example, samples
that have tested above the TCLP limits for any compounds on the TCLP list
(see Appendix 1, Table 1) shall be segregated to a hazardous waste satellite
container labeled as “Toxic” along with the exceeded compound(s) hazardous
waste number. (example D006 for cadmium) at the time of disposal. Note that
samples can be held for up to 30 days pending client review and possible
request for further testing. (See section 2 for a full listing of hazardous waste
classifications) If only a small quantity of a single hazardous substance is
expected over an extended time period, then a small satellite container should
be used for accumulating this waste. Jars, pails, buckets, or drums can be used
as satellite containers as long as they comply with section 3.3 requirements.

3.7.1 When needed, a hazardous water and liquid solvent drum will be
started in the hazardous waste accumulation area and the contents
of the satellite containers will go into this drum. This drum will be
labeled "Hazardous Waste" “Ignitable” “Toxic” and “Corrosive”
dependent on all that is added to this drum. The hazardous label
will also list all the hazardous waste codes of the contents of the
drum. If any original source waste (determination made at the point
of waste generation) contained greater than 10% by volume of
solvent, use the appropriate FO01-F005 hazardous code from
Appendix 2, table 2. Transfer the hazardous waste numbers (and
waste characteristics) from any satellite containers that are emptied
into the drum.

3.7.2  Non-aqueous samples or any aqueous samples not strictly defined
as non-hazardous water (see section 3.1) shall be disposed of with
the hazardous waters, solvents, and liquid. This would include
waste that do not fail TCLP but could potentially contain other
contaminants. Paint waste and oils would be disposed of here.

3.7.3 Note that any non-hazardous samples/wastes that come into contact
with any F-listed wastes are then considered themselves to be an F-
listed waste regardless of the quantity of the F-listed waste involved
(i.e., mixture rule).
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3.8 Corrosive Liquids/Acidic Liquids. Acids should go into this
accumulation drum. It should be noted that acids are reactive, so take extreme
care when disposing in this drum. As with any disposal into a drum, full PPE
must be worn. Dump liquid waste at a slow pour into the waste drum to
prevent splashing. Also watch for reaction and spillover. (Note all waste areas
must have spill containment). No one should be alone when disposing. All
HAA vial extractions would be in this drum. This drum will be labeled as
“Hazardous Waste” “Corrosive” at a minimum. Transfer the hazardous waste
numbers (and waste characteristics) from any satellite containers that are
emptied into this drum.

Hazardous waters and Solvents can be combined with Corrosive
Liquids/Acidic Liquids to one drum if there is not enough volume of each to
justify separate drums. Label appropriately with all the hazardous waste
numbers and waste characteristics that apply.

3.9 Mercury Waste. A separate waste stream is designated for Mercury as it is the
costliest to dispose of. Any satellite containers and accumulation containers
will be labeled “Hazardous Waste” “D009-Mercury” “Toxic” “Corrosive” at a
minimum. If any other metals are detected at hazardous waste levels as seen in
Appendix 1, Table 1, then those hazardous waste numbers shall also be
required to be listed on those satellite and accumulation containers as well. For
the final accumulation container, the smallest container that can be used and
still contain all the mercury waste accumulated in that 180 day period should be
used to save on cost of disposal. Please note that the cost of using or
contaminating a 55-gallon drum well exceeds $1000. Costs go down
incrementally in relation to the container size.

3.10PPE, wipes, and collected waste. Gloves, paper towels, wipes, wooden
stirrers, and any materials that come in contact with hazardous samples are to
be treated as if it is a sample of that hazardous material. Those materials
should be collected into satellite containers in the same manner as the
hazardous solids, with the hazardous waste numbers and waste characteristics
listed on the satellite containers. If unsure if those samples that came in contact
with the working materials are actually hazardous, those working materials can
be held for disposal until sample results are returned. PPE used in conjunction
with extraction solvents will be treated as being contaminated with those
solvents and contained accordingly.

4.0 Drum Storage in the hazardous waste accumulation area.
4.1 Once hazardous waste is removed from the satellite containers to accumulation

containers, the clock starts ticking and these containers (drums) must be
disposed of within 180 days.
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4.2 Drums for each category of waste shall be used. This is due to the cost of
disposals of each category of waste. Pouring Mercury waste into a drum
designated for hazardous liquids and solvents will then push that drum to a
more expensive category for disposal and the label would need to be changed
on the drum to reflect its now more toxic characteristic.

4.3 Drums are stored in a designated area away from the lab, such as an outside
storage shed or separately ventilated room. The storage area must have
adequate ventilation to prevent the accumulation of fumes. The spaces between
the drums and the aisle space must be adequate for inspecting fully all around
the drums and to allow the unobstructed movement of personnel. Spill
containment must be of adequate design to be able to contain all the volume of
a leaking drum. Most labs are to use PIG poly spill containment pallets (or
equivalent) under the drums. A spill kit(s) ahould also be available in the
hazardous waste accumulation area. Spillage inside and outside the PIG
containment pallets shall be cleaned up and that waste disposed of
appropraitely under this SOP procedures.

4.4 The emergency contact phone numbers and information as listed in section 6.2
must be posted in the hazardous waste accumulation area.

4.5 The hazardous waste accumulation area shall also have a fire exstinguisher and
decontamination equipment such as an eyewash.

4.6 Drums should be chosen to the size estimated for accumulation of six months
worth of waste. A 55-gallon drum should not be used if it would only be 1/4 or
1/2 full in that time period. 15 gallon and 30-gallon waste containers are
available choices.

4.6.1 Drums must be in good condition. Good condition means that there
are no severe dents or rust, especially in the seam areas, which
could weaken the container and allow it to leak. The container must
close and seal properly.

4.7 Drum construction should be based on what it will contain. A steel drum
would be appropriate for non-hazardous and hazardous soils and solids but not
appropriate for corrosive waste. Seek advice of the licensed company which
will provide permitted transportation and treatment/disposal of the waste. They
will also most likely provide the waste containers to the lab.

4.8 Specific rules for sample storage and labeling are covered in the Hazardous in

various regulating documents including the Federal Code of Regulations 40-
261,262. The following specific points are to be followed:
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4.8.1 Containers and drums must be kept in good condition, must be
compatible with contents, and must be kept closed.

4.8.2 The date of first accumulation of waste in the drum must be marked
on the drum. Once the start date has been assigned (when waste is
first introduced into the waste container) the waste drum must be
disposed of within 180 days.

4.8.3 Each drum must be properly labeled. The rules for labeling are
listed in sections 2 and 3 above. The rules for containment also
follow those listed for satellite containers as listed in section 3.3.

4.8.4 The laboratory’s proper EPA Identification Number must be plainly
marked on each drum.

4.9 When disposing of samples using the vial crusher ear protection and other PPE
are required. The use of crusher has the dual benefit of compacting the waste
while also destroying the labeling.

4.10The waste area shall be kept clean. Waste buckets and waste shall not be left
lying around loose. The area shall be maintained in a clean manner with all
drums and waste containers labeled. Drums will be maintained clean on the
outside surfaces, otherwise waste disposal companies will not remove them
when scheduled, delaying their removal.

4.11Normal waste disposal is roughly weekly or bi-weekly. If there are any
damages or problems seen during the normal disposal or at any other time, they
are handled immediately, and the hazardous waste coordinator is to be notified.

5.0 Documentation. For items 5.1 through 5.6 listed below, proper documentation is
required. For those samples collected for shipping and disposal, the labels on the
drums must reflect the waste material profiles set by our waste transportation and
disposal company. The final profile sheet (and any testing done to properly fill out
the profile sheet) shall represent the full documentation for those drums. Waste
Manifests are completed every time shipping and storage companies pick up drums.
These forms are retained for 5 years.

Documentation for waste streams should be clear and easy to follow. The lab should
be able to clearly connect the dots from sample-satellite-drum-profile-transporter.

5.1 A sample inventory and copies of final project result reports shall be kept for
samples with hazardous characteristics and be traceable to the drum where they
are accumulated. The hazardous waste label shall list all the waste codes and
characteristics for those samples and sample processing wastes associated with
those project reports. The drum profile shall be made with the transporter
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accordingly. All documentation shall be readily available for any internal or
external assessment reviews for 5 years.

5.2 Inspect containers at least once a week and keep a written log of container
inspections.

5.3 Keep a record of larger spills and use this information to identify the spill
prevention options that might help your lab.

5.4 Keep training and inspection records for five years.
5.5 Keep manifests and shipping receipts for five years.

5.6 AEL’s default policy is to only hold samples for 30 days past when the final
report is released. This is when no other instructions are given by the client.
Some projects and those under DoD may/will define a longer period and the
disposal team must be aware of what that period is before disposal. Mark or
segregate those samples that must be retained for a longer period of time. The
lab must follow client request and any contract guidelines where it concerns
sample disposal (as long as those requests do not conflict with EPA regulations
and these SOP procedures). These held samples shall be disposed in the
appropriate waste stream based on the hazards listed on final project result
reports.

6.0 Emergency Procedures.

6.1 The lab must have a designated emergency coordinator who knows what to do
in case of a fire, spill, or other emergency. They must be on the premises or on
call 24 hours a day. The designated coordinator responsibilities can be
transferred from one person to another so as to cover an absence or vacation
and not leave the lab without an emergency contact.

6.2 Emergency contact phone numbers and information are posted in every room.
6.2.1 Fire department phone number.
6.2.2 Emergency coordinator’s name and phone number.
6.2.3 Map with the locations of fire alarms and extinguishers.
6.2.4 Locations of spill control material
6.3 Spill Response and Clean-up Procedures
6.3.1 Inthe event of a chemical or waste spill, the individual(s) who

caused the spill is responsible for prompt and proper clean-up. It is
also their responsibility to have readily available the spill control
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and personal protective equipment appropriate for the chemicals
being handled.

6.3.2 AEL’s spill response assumes that spill control materials are close
to the areas where wastes and hazardous chemicals are stored. It
also assumes that Health and Safety training is given to all new
employees and refreshed on an annual basis. The person working
with the waste or solvents should have a working knowledge of the
possible hazards of the spill material and how to use the spill
kit/materials prior beginning work in that area.

6.3.3 The spill response should be as follows:

6.3.3.1 Determine the severity of the spill and react proportionately.

6.3.3.2 Ascertain the risk to yourself and those around you.

6.3.3.3 Evacuate to an area free of vapors if vapors are suspected.
Inform the supervisor, lab manager, and emergency
coordinator.

6.3.3.4 A member of the managerial staff will determine if a
complete building evacuation is required.

6.3.3.5 If it is an obvious dangerous situation, the person first noting
the spill should ask in a loud calm voice for all to leave the
area while at the same time sending someone to inform a
member of the managerial staff.

6.3.3.6 If not already wearing appropriate PPE to work with the
waste, don the PPE prior to first containing and then
cleaning up the spill. (see evacuation plans below if a severe
spill)

6.3.3.7 If a small spill, use the spill control materials located nearby
to contain and then clean up the spill.

6.3.3.8 Dispose of the spill control materials and cleanup materials
appropriately including any PPE worn.

6.3.3.9 Decontaminate the area following the cleanup. An internal
incident report will need to be documented by the
emergency coordinator.

6.3.3.10 Take any corrective action stated in the report to prevent a
future re-occurrence of the spill.

6.3.4 For Evacuation.

6.3.4.1 Each lab shall designate a safe area where all employees are
to collect in the event the lab needs to be evacuated. If the
lab is to be evacuated, it should be announced through the
phone system. All employees should then evacuate through
the closest safe exit and meet in the designated safe area.
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The sign in/sign out sheet shall then be used to make sure
everyone has been evacuated. Proceed with any cleanup as
directed by the emergency coordinator.

7.0 Hazardous Waste Coordinator

7.1 The Hazardous Waste Coordinator shall be responsible for all record keeping
and ensure that the proper documentation is keep for all required processes.
This includes the keeping of manifests, weekly hazardous waste accumulation
area inspection logs, and documents of this nature. In coordination with the
labs Health and Safety Officer, the Hazardous Waste Coordinator shall ensure
that a schedule of routine inspection of the emergency equipment (spill kits,
eye wash, etc.) and an annual inspection of the fire extinguisher from an
outside vendor are performed with records kept. As it is now required the at a
minimum, labs shall be inspected by FDEP once every four years, and that an
inspection can occur at any time, all records should be kept up to date and
easily accessible for review.

7.2 The Hazardous Waste Coordinator shall be responsible for ensuring that the
local utility is informed of the type of waste and quantity of waste that the lab is
discharging into the sewer system. Records of any correspondence and any
instructions received shall be kept on file. Any instructions received shall be
passed onto the lab through new hire and annual training.

7.3 The Hazardous Waste Coordinator shall inform local authorities (Fire
Department, Police, Hospital, Emergency Manager) of what hazardous waste
the lab has on hand. Also provided to the local authorities shall be the
laboratory’s layout, the types of hazards and hazardous waste, and the
quantities of those hazardous. The information (lab’s contact included) shall be
kept up to date with the local authorities.

7.4 The Hazardous Waste Coordinator shall ensure that the lab has emergency
information posted next to each phone near a waste generation and
accumulation area. This numbers will be displayed along with a map with
emergency exits, eye wash stations, and fire extinguishers listed for the lab.

7.5 The Hazardous Waste Coordinator shall ensure that proper training is carried
out and that through inspection that the procedures as outlined in this SOP are
being followed through random inspection.

8.0 References
8.1 DEP Standard Operating Procedures for Laboratory Operations and Sample

Collection Activities, DEP — QA-002/92.
8.2 40 CFR Parts 260-272 (RCRA Programs).
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8.3 AEL Quality Manual, latest revision.
8.4 AEL Chemical Hygiene Plan and Safety Manual
8.5 From Federal Code of Regulations 40-261,262
8.6 Standard Methods, Online Edition
8.6.1 Section 1090, laboratory Occupational Safety and Health.
8.6.2 Section 1100, Waste Minimization and Disposal.
8.6.3 Section 9020B Quality Assurance, Biosafety Criteria
8.7 A Guide on Hazardous Waste Management for Florida's Laboratories, FDEP
Hazardous Waste Compliance Assistance Program, June 2003.

Appendix 1, TABLE 1

MAXIMUM CONCENTRATION OF CONTAMINANTS FOR TOXICITY CHARACTERISTIC (TCLP)
TABLE 1—MAXIMUM CONCENTRATION OF CONTAMINANTS FOR THE TOXICITY CHARACTERISTIC

| EPA HW No.! \ Contaminant | CAS No.? | Regulatory Level (mg/L)

D004 Arsenic | 7440-38-2| 5.0
D005 Barium | 7440-39-3 100.0
D018 Benzene | 71-43-2 05
D006 Cadmium | 7440-43-9| 1.0
D019 Carbon tetrachloride | 56-23-5| 0.5
D020 Chlordane | 57-74-9] 0.03
D021 Chlorobenzene | 108-90-7| 100.0
D022 Chloroform | 67-66-3| 6.0
D007 Chromium | 7440-47-3| 5.0
D023 lo-Cresol | 95-48-7| 4200.0
D024 m-Cresol | 108-39-4| 4200.0
D025 p-Cresol | 106-44-5| 4200.0
D026 Cresol | | 4200.0
D016 2,4-D | 94-75-7 10.0
D027 11,4-Dichlorobenzene | 106-46-7| 75
D028 '1,2-Dichloroethane | 107-06-2| 0.5
D029 '1,1-Dichloroethylene | 75-35-4 0.7
D030 2,4-Dinitrotoluene | 121-14-2| 30.13
D012 Endrin | 72-20-8| 0.02
|D031 \Heptachlor (and its epoxide) | 76-44-8| 0.008
D032 Hexachlorobenzene | 118-74-1| %0.13
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|D033 \Hexachlorobutadiene | 87-68-3 | 0.5
D034 Hexachloroethane | 67-72-1] 3.0
D008 Lead | 7439-92-1| 5.0
D013 Lindane | 58-89-9| 0.4
D009 Mercury | 7439-97-6| 0.2
D014 'Methoxychlor | 72-43-5 10.0
D035 Methy! ethyl ketone | 78-93-3 200.0
D036 INitrobenzene | 98-95-3| 2.0
D037 Pentachlorophenol | 87-86-5| 100.0
D038 Pyridine | 110-86-1| 35.0
D010 'Selenium | 7782-49-2| 1.0
D011 Silver | 7440-22-4 | 5.0
D039 Tetrachloroethylene | 127-18-4| 0.7
D015 Toxaphene | 8001-35-2| 05
|D040 \Trichloroethylene | 79-01-6 | 0.5
D041 2,4,5-Trichlorophenol | 95-95-4 400.0
|D042 \2,4,6-Trich|oropheno| | 88-06-2 | 2.0
D017 2,4,5-TP (Silvex) | 93-72-1 1.0
D043 Vinyl chloride | 75-01-4) 0.2

1 If o-, m-, and p-cresol concentrations cannot be differentiated, the total cresol (D026) concentration is used.
The regulatory level of total cresol is 200 mg/L.
2 Quantitation limit is greater than the calculated regulatory level. The quantitation limit therefore becomes
the regulatory level.

Appendix 1, Table 2 Hazardous wastes from non-specific sources.

FO01

The following spent halogenated solvents used in degreasing:
Tetrachloroethylene, trichloroethylene, methylene chloride, 1,1,1-
trichloroethane, carbon tetrachloride, and chlorinated fluorocarbons; all spent
solvent mixtures/blends used in degreasing containing, before use, a total of ten
percent or more (by volume) of one or more of the above halogenated solvents
or those solvents listed in FO02, FO04, and FO05; and still bottoms from the
recovery of these spent solvents and spent solvent mixtures

(M

FO02

The following spent halogenated solvents: Tetrachloroethylene, methylene
chloride, trichloroethylene, 1,1,1-trichloroethane, chlorobenzene, 1,1,2-
trichloro-1,2,2-trifluoroethane, ortho-dichlorobenzene, trichlorofluoromethane,
and 1,1,2-trichloroethane; all spent solvent mixtures/blends containing, before
use, a total of ten percent or more (by volume) of one or more of the above
halogenated solvents or those listed in FO01, FO04, or FOO5; and still bottoms
from the recovery of these spent solvents and spent solvent mixtures

(M

The official copy is the electronic internal web version. All other copies are considered unofficial and uncontrolled




Advanced SOP No.: Admin-018
Environmental Laboratories, Inc. Revision No. 10
Effective Date: 10/09/2020
Revised By: K. Bortle
Page 20 of 64

The following spent non-halogenated solvents: Xylene, acetone, ethyl acetate,
ethyl benzene, ethyl ether, methyl isobutyl ketone, n-butyl alcohol,
cyclohexanone, and methanol; all spent solvent mixtures/blends containing,
before use, only the above spent non-halogenated solvents; and all spent solvent (I)*
mixtures/blends containing, before use, one or more of the above non-
halogenated solvents, and, a total of ten percent or more (by volume) of one or
more of those solvents listed in FO01, F002, FO04, and FO05; and still bottoms
from the recovery of these spent solvents and spent solvent mixtures

FO03

The following spent non-halogenated solvents: Cresols and cresylic acid, and
nitrobenzene; all spent solvent mixtures/blends containing, before use, a total of
FO04 |ten percent or more (by volume) of one or more of the above non-halogenated |(T)
solvents or those solvents listed in FOO1, FO02, and FO05; and still bottoms
from the recovery of these spent solvents and spent solvent mixtures

The following spent non-halogenated solvents: Toluene, methyl ethyl ketone,
carbon disulfide, isobutanol, pyridine, benzene, 2-ethoxyethanol, and 2-
nitropropane; all spent solvent mixtures/blends containing, before use, a total of
ten percent or more (by volume) of one or more of the above non-halogenated
solvents or those solvents listed in FOO1, FO02, or FOO04; and still bottoms from
the recovery of these spent solvents and spent solvent mixtures

F005 (1, T)

P-list and U-list Hazardous Waste Numbers for unused commercial chemical products.

These wastes and their corresponding EPA Hazardous Waste Numbers are:

Hazardous Chemical
abstracts Substance
waste No.
No.

P023 107-20-0 /Acetaldehyde, chloro-
|P002 591-08-2 \Acetamide, N-(aminothioxomethyl)-
PO57 640-19-7 | Acetamide, 2-fluoro-
|P058 62-74-8 \Acetic acid, fluoro-, sodium salt
P002 591-08-2 [1-Acetyl-2-thiourea
P003 107-02-8 /Acrolein

|
|
|
|
|
|
P070 | 116-06-3 Aldicarb
|
|
|
|
|
|

|P203 1646-88-4 \Aldicarb sulfone.

P004 309-00-2 |Aldrin

P005 107-18-6 Allyl alcohol

P006 20859-73-8 /Aluminum phosphide (R,T)
P007 2763-96-4 5-(Aminomethyl)-3-isoxazolol
P008 504-24-5 4-Aminopyridine
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P009 | 131-74-8 Ammonium picrate (R)
|P119 | 7803-55-6 \Ammonium vanadate
|P099 | 506-61-6 \Argentate(l-), bis(cyano-C)-, potassium
P010 | 7778-39-4|Arsenic acid H; AsO.
P012 | 1327-53-3|Arsenic oxide As; O
PO11 | 1303-28-2 | Arsenic oxide As; O
PO11 | 1303-28-2 |Arsenic pentoxide
|P012 | 1327-53-3 \Arsenic trioxide
P038 | 692-42-2 |Arsine, diethyl-
|P036 | 696-28-6 \Arsonous dichloride, phenyl-
P054 | 151-56-4 Aziridine
P067 | 75-55-8|Aziridine, 2-methyl-
P013 | 542-62-1|Barium cyanide
|P024 | 106-47-8 \Benzenamine, 4-chloro-
|P077 | 100-01-6 \Benzenamine, 4-nitro-
|P028 | 100-44-7 \Benzene, (chloromethyl)-
P042 | 51-43-4|1,2-Benzenediol, 4-[1-hydroxy-2-(methylamino)ethyl]-, (R)-
|P046 | 122-09-8 \Benzeneethanamine, alpha,alpha-dimethyl-
|P014 | 108-98-5 \Benzenethiol
|P127 | 1563-66-2 \7-Benzofurano|, 2,3-dihydro-2,2-dimethyl-, methylcarbamate.
Benzoic acid, 2-hydroxy-, compd. with (3aS-cis)-1,2,3,3a,8,8a-
P188 57-64-7 |hexahydro-1,3a,8-trimethylpyrrolo[2,3-b]indol-5-yl
methylcarbamate ester (1:1).
P01 181-81-2 2H-1-Benzopyran-2-one, 4-hydroxy-3-(3-oxo-1-phenylbutyl)-,
& salts, when present at concentrations greater than 0.3%
|P028 | 100-44-7 \Benzyl chloride
P015 | 7440-41-7 Beryllium powder
P017 | 598-31-2 | Bromoacetone
P018 | 357-57-3|Brucine
P e e
P021 | 592-01-8|Calcium cyanide
P021 | 592-01-8|Calcium cyanide Ca(CN):
1o ssaus14a (e 400 (e il 2.2z
P191 644-64-4 %aert'tr)‘?/rln chzicg)?/,r;j; g]le;hi:e S1t;a[r(.d|methyl-amlno)carbonyl]- 5-
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Carbamic acid, dimethyl-, 3-methyl-1- (1-methylethyl)-1H-

‘P192 ‘ 119-38-0 pyrazol-5-yl ester.

|P190 | 1129-41-5\Carbamic acid, methyl-, 3-methylphenyl ester.

P127 | 1563-66-2 |Carbofuran.

P022 | 75-15-0|Carbon disulfide

P095 | 75-44-5|Carbonic dichloride

P189 55285-14-8 |Carbosulfan.

P023 | 107-20-0 Chloroacetaldehyde

P024 | 106-47-8 |p-Chloroaniline

|P026 | 5344-82-1 \1-(0-ChIorophenyl)thiourea

|P027 | 542-76-7 \3-Ch|oropropionitri|e

P029 | 544-92-3|Copper cyanide

P029 | 544-92-3|Copper cyanide Cu(CN)

P202 | 64-00-6 m-Cumenyl methylcarbamate.

|P030 | \Cyanides (soluble cyanide salts), not otherwise specified

P031 | 460-19-5|Cyanogen

|P033 | 506-77-4 \Cyanogen chloride

P033 | 506-77-4 |Cyanogen chloride (CN)CI

P034 | 131-89-5 2-Cyclohexyl-4,6-dinitrophenol

P016 | 542-88-1 |Dichloromethyl ether

|P036 | 696-28-6 \Dichlorophenylarsine

P037 | 60-57-1 |Dieldrin

P038 | 692-42-2 Diethylarsine

|P041 | 311-45-5 \Diethyl-p-nitrophenyl phosphate

|P040 | 297-97-2 \0,0-Diethyl O-pyrazinyl phosphorothioate

|P043 | 55-91-4 \Diisopropylfluorophosphate (DFP)
1,4,5,8-Dimethanonaphthalene, 1,2,3,4,10,10-hexa- chloro-

P004 309-00-2|1,4,4a,5,8,8a,-hexahydro-,
(1lalpha,4alpha,4abeta,5alpha,8alpha,8abeta)-
1,4,5,8-Dimethanonaphthalene, 1,2,3,4,10,10-hexa- chloro-

P060 465-73-6 1,4,4a,5,8,8a-hexahydro-,
(1lalpha,4alpha,4abeta,5beta,8beta,8abeta)-
2,7:3,6-Dimethanonaphth[2,3-b]oxirene, 3,4,5,6,9,9-hexachloro-

P037 60-57-11a,2,2a,3,6,6a,7,7a-octahydro-,
(laalpha,2beta,2aalpha,3beta,6beta,6aalpha, 7beta, 7aalpha)-
2,7:3,6-Dimethanonaphth [2,3-b]oxirene, 3,4,5,6,9,9-

P0O51 172-20-8 |hexachloro-1a,2,2a,3,6,6a,7,7a-octahydro-,
(laalpha,2beta,2abeta,3alpha,6alpha,6abeta, 7beta, 7aalpha)-, &
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| | \metabolites

P044 | 60-51-5 Dimethoate

|P046 | 122-09-8 \alpha,alpha—DimethyIphenethyIamine

P191 | 644-64-4 Dimetilan.

P047 | 1534-52-1|4,6-Dinitro-o-cresol, & salts

|P048 | 51-28-5 \2,4-Dinitropheno|

P020 | 88-85-7|Dinoseb

|P085 | 152-16-9 \Diphosphoramide, octamethyl-

|P111 | 107-49-3 \Diphosphoric acid, tetraethyl ester

P039 | 298-04-4 Disulfoton

P049 | 541-53-7 Dithiobiuret

P asaTs S oot

P050 | 115-29-7 Endosulfan

P088 | 145-73-3 Endothall

PO51 | 72-20-8|Endrin

PO51 | 72-20-8|Endrin, & metabolites

P042 | 51-43-4 Epinephrine

P031 | 460-19-5 Ethanedinitrile

p19s sz EhanIdolio a2 (Gimetyfaine 1 {(ntfaino

Ethanimidothioic acid,

POGO 16752-77-5 N-[[(methylamino)carbonyl]oxy]-, methyl ester

P101 | 107-12-0Ethyl cyanide

P054 | 151-56-4 Ethyleneimine

|P097 | 52-85-7 \Famphur

P056 | 7782-41-4 Fluorine

PO57 | 640-19-7 Fluoroacetamide

|P058 | 62-74-8 \Fluoroacetic acid, sodium salt

|P198 |23422-53—9 \Formetanate hydrochloride.

P197 117702-57-7 |Formparanate.

P065 | 628-86-4 [Fulminic acid, mercury(2 + ) salt (R,T)

P059 | 76-44-8 Heptachlor

|P062 | 757-58-4 \Hexaethyl tetraphosphate

P116 | 79-19-6 Hydrazinecarbothioamide

P068 | 60-34-4 Hydrazine, methyl-
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|P063 | 74-90-8 \Hydrocyanic acid

|P063 | 74-90-8 \Hydrogen cyanide

P096 | 7803-51-2 Hydrogen phosphide

PO60 | 465-73-6 Isodrin

P192 | 119-38-0|lIsolan.

|P202 | 64-00-6\3-Isopropy|pheny| N-methylcarbamate.

PO07 | 2763-96-4 |3(2H)-Isoxazolone, 5-(aminomethyl)-

|P196 |15339-36-3 \Manganese, bis(dimethylcarbamodithioato-S,S’)-,

|P196 |15339-36-3 \Manganese dimethyldithiocarbamate.

|P092 | 62-38-4\Mercury, (acetato-O)phenyl-

P065 | 628-86-4 Mercury fulminate (R,T)

|P082 | 62-75-9 \Methanamine, N-methyl-N-nitroso-

|P064 | 624-83-9 \Methane, isocyanato-

|P016 | 542-88-1 \Methane, oxybis[chloro-

|P112 | 509-14-8 \Methane, tetranitro- (R)

|P118 | 75-70-7 \Methanethiol, trichloro-

i ez MG Mol ey

pioriopsr. EemIGenide N ety Tz e

6,9-Methano-2,4,3-benzodioxathiepin, 6,7,8,9,10,10-
POS0 115-29-7 hexachIoro-l,5,5a,6,9,9a-hexahygro-, 3-oxide
4,7-Methano-1H-indene, 1,4,5,6,7,8,8-heptachloro-

PO59 76-44-8 3a,4,7,7a-tetrahydro- P

P199 | 2032-65-7 | Methiocarb.

P066 116752-77-5 Methomy!

P068 | 60-34-4 Methyl hydrazine

P064 | 624-83-9Methyl isocyanate

P069 | 75-86-52-Methyllactonitrile

|P071 | 298-00-0 \Methyl parathion

P190 | 1129-41-5 Metolcarb.

P128 | 315-8-4 Mexacarbate.

|P072 | 86-88-4 \alpha—NaphthyIthiourea

P073 13463-39-3 |Nickel carbonyl

P073 13463-39-3 |Nickel carbonyl Ni(CO)., (T-4)-

PO74 | 557-19-7|Nickel cyanide

P074 | 557-19-7 Nickel cyanide Ni(CN),
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Nicotine, & salts (this listing does not include patches, gums

PO75 ‘ 154-11-5 |and lozenges that are FDA-approved over-the-counter nicotine
replacement therapies).

P076 110102-43-9 Nitric oxide

|P077 | 100-01-6 \p-Nitroani line

|P078 |10102-44-O \Nitrogen dioxide

PO76 110102-43-9 |Nitrogen oxide NO

|P078 |10102-44-O \Nitrogen oxide NO,

P081 | 55-63-0 |Nitroglycerine (R)

|P082 | 62-75-9 \N-Nitrosodimethylamine

|P084 | 4549-40—0\N-Nitrosomethylvinylamine

|P085 | 152-16-9 \Octamethylpyrophosphoramide

P087 20816-12-0 Osmium oxide OsO., (T-4)-

P087 120816-12-0 (Osmium tetroxide

|P088 | 145-73-3 \7-Oxabicyclo[2.2.1]heptane—2,3-dicarboxy|ic acid

P194 123135-22-0 Oxamyl.

P089 | 56-38-2 |Parathion

P034 | 131-89-5 Phenol, 2-cyclohexyl-4,6-dinitro-

P048 | 51-28-5 Phenol, 2,4-dinitro-

P047 | 1534-52-1 Phenol, 2-methyl-4,6-dinitro-, & salts

P020 | 88-85-7 |Phenol, 2-(1-methylpropyl)-4,6-dinitro-

|P009 | 131-74-8 \Phenol, 2,4,6-trinitro-, ammonium salt (R)

‘P128 ‘ 315-18-4 Eer:igr(;l.' 4-(dimethylamino)-3,5-dimethyl-, methylcarbamate

|P199 | 2032-65-7 \Phenol, (3,5-dimethyl-4-(methylthio)-, methylcarbamate

|P202 | 64-00-6 \Phenol, 3-(1-methylethyl)-, methyl carbamate.

|P201 | 2631-37-0\Phen0l, 3-methyl-5-(1-methylethyl)-, methyl carbamate.

P092 | 62-38-4 Phenylmercury acetate

P093 | 103-85-5 Phenylthiourea

P094 | 298-02-2 Phorate

P095 | 75-44-5 Phosgene

P096 | 7803-51-2 Phosphine

|P041 | 311-45-5 \Phosphoric acid, diethyl 4-nitrophenyl ester
Phosphorodithioic acid, O,O-diethyl

P39 298-04-4 S-[g-(ethylthio)ethyl] estor
Phosphorodithioic acid, O,O-diethyl

PO94 298-02-2 S-[F()ethylthio)methyl] estor
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Phosphorodithioic acid, O,O-dimethyl S-[2-(methylamino)-2-

‘POM ‘ 60-51-5 oxoethyl] ester
P043 | 55-91-4 Phosphorofluoridic acid, bis(1-methylethyl) ester
P089 | 56-38-2|Phosphorothioic acid, 0,0-diethyl O-(4-nitrophenyl) ester
|P040 | 297-97-2 \Phosphorothioic acid, O,0O-diethyl O-pyrazinyl ester
Phosphorothioic acid,
‘POW ‘ 52'85'7‘ O-[el-[(dimethylamino)sulfonyl]phenyl] 0,0-dimethyl ester
PO71 | 298-00-0 Phosphorothioic acid, 0,0,-dimethyl O-(4-nitrophenyl) ester
|P204 | 57-47-6 \Physostigmine.
|P188 | 57-64-7 \Physostigmine salicylate.
|P110 | 78-00-2 \Plumbane, tetraethyl-
|P098 | 151-50-8 \Potassium cyanide
P098 | 151-50-8 |Potassium cyanide K(CN)
|P099 | 506-61-6 \Potassium silver cyanide
P201 | 2631-37-0 Promecarb
Propanal, 2-methyl-2-(methylthio)-,
PO70 116-06-3 OF-)[(methyIamir¥o)ca$bony¥]oxir21e
3| 16iea0-4 (O 2L (et uon - O
|P101 | 107-12-0 \Propanenitri le
|P027 | 542-76-7 \Propanenitrile, 3-chloro-
|P069 | 75-86-5 \Propanenitrile, 2-hydroxy-2-methyl-
|P081 | 55-63-0 \1,2,3-Propanetriol, trinitrate (R)
P017 | 598-31-2 2-Propanone, 1-bromo-
|P102 | 107-19-7 \Propargyl alcohol
P003 | 107-02-8|2-Propenal
P005 | 107-18-6 [2-Propen-1-ol
PO67 | 75-55-8|1,2-Propylenimine
P102 | 107-19-7 |2-Propyn-1-ol
P008 | 504-24-5|4-Pyridinamine
Pyridine, 3-(1-methyl-2-pyrrolidinyl)-, (S)-, & salts (this listing
PO75 154-11-5 does not include patches, gums and lozenges that are FDA-
approved over-the-counter nicotine replacement therapies).
Pyrrolo[2,3-b]indol-5-0l, 1,2,3,3a,8,8a-hexahydro-1,3a,8-
P204 57-47-6 [trimethyl-,
methylcarbamate (ester), (3aS-cis)-.
P114 12039-52-0 Selenious acid, dithallium(1 + ) salt
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P103 | 630-10-4 |Selenourea

P104 | 506-64-9 Silver cyanide

P104 | 506-64-9 Silver cyanide Ag(CN)

P105 126628-22-8 |Sodium azide

P106 | 143-33-9|Sodium cyanide

P106 | 143-33-9|Sodium cyanide Na(CN)

P108 | 157-24-9 Strychnidin-10-one, & salts

|P018 | 357-57-3 \Strychnidin-lo-one, 2,3-dimethoxy-

P108 | 157-24-9 Strychnine, & salts

P115 | 7446-18-6 Sulfuric acid, dithallium(1 + ) salt

|P109 | 3689-24-5\Tetraethyldithiopyrophosphate

P110 | 78-00-2 Tetraethyl lead

|P111 | 107-49-3\Tetraethy| pyrophosphate

P112 | 509-14-8 Tetranitromethane (R)

P062 | 757-58-4 Tetraphosphoric acid, hexaethy! ester

P113 | 1314-32-5|Thallic oxide

P113 | 1314-32-5|Thallium oxide TI. O

P114 112039-52-0  Thallium(1) selenite

P115 | 7446-18-6 Thallium(1) sulfate

P109 | 3689-24-5 Thiodiphosphoric acid, tetraethyl ester

P045 139196-18-4 Thiofanox

P049 | 541-53-7 Thioimidodicarbonic diamide [(H. N)C(S)]. NH

P014 | 108-98-5 Thiophenol

|P116 | 79-19-6 \Thiosemicarbazide

|P026 | 5344-82-1 \Thiourea, (2-chlorophenyl)-

|P072 | 86-88-4\Thiourea, 1-naphthalenyl-

P093 | 103-85-5 Thiourea, phenyl-

P185 26419-73-8 Tirpate.

P123 | 8001-35-2 Toxaphene

|P118 | 75-70-7 \Trichloromethanethiol

|P119 | 7803-55-6 \Vanadic acid, ammonium salt

P120 | 1314-62-1 Vanadium oxide V: Os

P120 | 1314-62-1 |Vanadium pentoxide

|P084 | 4549-40-0 \Vinylamine, N-methyl-N-nitroso-

‘POOl ‘ 181-81-2 \(;V;garin, & salts, when present at concentrations greater than
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|P205 | 137-30-4 \Zinc, bis(dimethylcarbamodithioato-S,S")-,
P121 | 557-21-1|Zinc cyanide
P121 | 557-21-1|Zinc cyanide Zn(CN):
Zinc phosphide Zns P,, when present at concentrations greater
P122 1314-84-7 /¢ 70 fo% E’R’T) P g
P205 | 137-30-4|Ziram.
P01 181-81-2 2H-1-Benzopyran-2-one, 4-hydroxy-3-(3-oxo-1-phenylbutyl)-,
& salts, when present at concentrations greater than 0.3%
P01 181-81-2 \(;V;garin, & salts, when present at concentrations greater than
|P002 | 591-08-2 \Acetamide, -(aminothioxomethyl)-
P002 | 591-08-2|1-Acetyl-2-thiourea
P003 | 107-02-8|Acrolein
|P003 | 107-02-8 \Z-Propenal
P004 | 309-00-2 | Aldrin
‘ 1,4,5,8-Dimethanonaphthalene, 1,2,3,4,10,10-hexa-chloro-
P004 309-00-2|1,4,4a,5,8,8a,-hexahydro-,
(1alpha,4alpha,4abeta,5alpha,8alpha,8abeta)-
P005 | 107-18-6 Allyl alcohol
P005 | 107-18-6 2-Propen-1-ol
P006 20859-73-8 | Aluminum phosphide (R,T)
P007 | 2763-96-4 5-(Aminomethyl)-3-isoxazolol
|P007 | 2763-96-4 \3(2H)-Isoxazo|one, 5-(aminomethyl)-
P008 | 504-24-5|4-Aminopyridine
P008 | 504-24-5|4-Pyridinamine
|P009 | 131-74-8 \Ammonium picrate (R)
|P009 | 131-74-8 \Phenol, 2,4,6-trinitro-, ammonium salt (R)
P010 | 7778-39-4|Arsenic acid Hs AsO.
PO11 | 1303-28-2 | Arsenic oxide As; O
PO11 | 1303-28-2 |Arsenic pentoxide
P012 | 1327-53-3|Arsenic oxide As; O
P012 | 1327-53-3|Arsenic trioxide
P013 | 542-62-1 |Barium cyanide
P014 | 108-98-5 Benzenethiol
P014 | 108-98-5 Thiophenol
P015 | 7440-41-7 Beryllium powder
|P016 | 542-88-1 \Dichloromethyl ether
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|P016 | 542-88-1 \Methane, oxybis[chloro-

P017 | 598-31-2 Bromoacetone

P017 | 598-31-2 |2-Propanone, 1-bromo-

P018 | 357-57-3|Brucine

|P018 | 357-57-3 \Strychnidin-lo-one, 2,3-dimethoxy-

P020 | 88-85-7|Dinoseb

P020 | 88-85-7 |Phenol, 2-(1-methylpropyl)-4,6-dinitro-

P021 | 592-01-8|Calcium cyanide

P021 | 592-01-8|Calcium cyanide Ca(CN):

P022 | 75-15-0|Carbon disulfide

P023 | 107-20-0 | Acetaldehyde, chloro-

P023 | 107-20-0 [Chloroacetaldehyde

|P024 | 106-47-8 \Benzenamine, 4-chloro-

P024 | 106-47-8 |p-Chloroaniline

|P026 | 5344-82-1\1-(0-Ch|orophenyl)thiourea

|P026 | 5344-82-1 \Thiourea, (2-chlorophenyl)-

|P027 | 542-76-7 \3-Ch|oropropionitri|e

|P027 | 542-76-7 \Propanenitrile, 3-chloro-

|P028 | 100-44-7 \Benzene, (chloromethyl)-

|P028 | 100-44-7 \Benzyl chloride

P029 | 544-92-3|Copper cyanide

P029 | 544-92-3|Copper cyanide Cu(CN)

|P030 | \Cyanides (soluble cyanide salts), not otherwise specified

P031 | 460-19-5|Cyanogen

P031 | 460-19-5 Ethanedinitrile

|P033 | 506-77-4 \Cyanogen chloride

|P033 | 506-77-4 \Cyanogen chloride (CN)CI

P034 | 131-89-5 2-Cyclohexyl-4,6-dinitrophenol

P034 | 131-89-5 Phenol, 2-cyclohexyl-4,6-dinitro-

P036 | 696-28-6 Arsonous dichloride, phenyl-

P036 | 696-28-6 Dichlorophenylarsine

P037 | 60-57-1|Dieldrin

‘ 2,7:3,6-Dimethanonaphth[2,3-b]oxirene, 3,4,5,6,9,9-hexachloro-
P037 60-57-11a,2,2a,3,6,6a,7,7a-octahydro-,
(1aalpha,2beta,2aalpha,3beta,6beta,6aalpha, 7beta, 7aalpha)-
P038 | 692-42-2 |Arsine, diethyl-
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P038 | 692-42-2 Diethylarsine

P039 | 298-04-4 Disulfoton

P039 | 298-04-4 Phosphorodithioic acid, O,0-diethyl S-[2-(ethylthio)ethyl] ester

|P040 | 297-97-2 \0,0-Diethyl O-pyrazinyl phosphorothioate

|P040 | 297-97-2 \Phosphorothioic acid, O,0-diethyl O-pyrazinyl ester

|P041 | 311-45-5 \Diethyl-p-nitrophenyl phosphate

|P041 | 311-45-5 \Phosphoric acid, diethyl 4-nitropheny!| ester

P042 | 51-43-4|1,2-Benzenediol, 4-[1-hydroxy-2-(methylamino)ethyl]-, (R)-

P042 | 51-43-4 Epinephrine

|P043 | 55-91-4 \Diisopropylfluorophosphate (DFP)

|P043 | 55-91-4 \Phosphorofluoridic acid, bis(1-methylethyl) ester

P044 | 60-51-5 Dimethoate

PO44 60-51-5 (I;’)r(\g:fhhﬁgoeclittg\rioic acid, O,0-dimethyl S-[2-(methyl amino)-2-

oas asise16.4 2L SATely - (o).

P045 39196-18-4 Thiofanox

|P046 | 122-09-8 \Benzeneethanamine, alpha,alpha-dimethyl-

|P046 | 122-09-8 \alpha,alpha—DimethyIphenethyIamine

P047 | 1534-52-1|4,6-Dinitro-o-cresol, & salts

P047 | 1534-52-1 Phenol, 2-methyl-4,6-dinitro-, & salts

|P048 | 51-28-5 \2,4-Dinitropheno|

P048 | 51-28-5 Phenol, 2,4-dinitro-

P049 | 541-53-7 Dithiobiuret

P049 | 541-53-7 Thioimidodicarbonic diamide [(H. N)C(S)]. NH

P050 | 115-29-7 Endosulfan
6,9-Methano-2,4,3-benzodioxathiepin, 6,7,8,9,10,10-

POS0 115-29-7 hexachIoro-l,5,5a,6,9,9a—hexahydrg-, 3-oxide
2,7:3,6-Dimethanonaphth [2,3-b]oxirene, 3,4,5,6,9,9-

PO51 179.20-8 hexachloro-1a,2,2a,3,6,6a,7,7a-octahydro-,
(laalpha,2beta,2abeta,3alpha,6alpha,6abeta, 7beta, 7aalpha)-, &
metabolites

PO51 | 72-20-8|Endrin

|P051 | 72-20-8 \Endrin, & metabolites

P054 | 151-56-4 Aziridine

P054 | 151-56-4 Ethyleneimine

P056 | 7782-41-4 Fluorine
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PO57 | 640-19-7 |Acetamide, 2-fluoro-

PO57 | 640-19-7 Fluoroacetamide

|P058 | 62-74-8 \Acetic acid, fluoro-, sodium salt

|P058 | 62-74-8 \Fluoroacetic acid, sodium salt

|P059 | 76-44-8 \Heptachlor

PO59 76-44-8 ?ézr;w;é?g?o-lH-indene, 1,4,5,6,7,8,8-heptachloro-3a,4,7,7a-

1,4,5,8-Dimethanonaphthalene, 1,2,3,4,10,10-hexa-chloro-
P060 465-73-6 1,4,4a,5,8,8a-hexahydro-,
(1lalpha,4alpha,4abeta,5beta,8beta,8abeta)-

P060 | 465-73-6 Isodrin

|P062 | 757-58-4 \Hexaethyl tetraphosphate

P062 | 757-58-4 Tetraphosphoric acid, hexaethy! ester

|P063 | 74-90-8 \Hydrocyanic acid

|P063 | 74-90-8 \Hydrogen cyanide

P064 | 624-83-9Methane, isocyanato-

P064 | 624-83-9Methyl isocyanate

P065 | 628-86-4 Fulminic acid, mercury(2 + ) salt (R,T)

P065 | 628-86-4 Mercury fulminate (R,T)

‘P066 ‘16752-77-5 itgta;\r;/ilnéisctlg;[hioic acid, N-[[(methylamino)carbonyl]oxy]-,

P066 116752-77-5 Methomy!

PO67 | 75-55-8|Aziridine, 2-methyl-

|P067 | 75-55-8 \1,2-Propylenimine

P06 | 60-34-4 Hydrazine, methyl-

P06 | 60-34-4 Methyl hydrazine

P069 | 75-86-5 2-Methyllactonitrile

|P069 | 75-86-5 \Propanenitrile, 2-hydroxy-2-methyl-

P070 | 116-06-3 Aldicarb

I s et

PO71 | 298-00-0 Methy! parathion

|P071 | 298-00-0 \Phosphorothioic acid, O,0,-dimethyl O-(4-nitrophenyl) ester

|P072 | 86-88-4 \alpha-NaphthyIthiourea

|P072 | 86-88-4\Thiourea, 1-naphthalenyl-

P073 13463-39-3|Nickel carbonyl

P073 113463-39-3 |Nickel carbonyl Ni(CO)., (T-4)-
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P074 | 557-19-7 Nickel cyanide

P074 | 557-19-7 Nickel cyanide Ni(CN):

Nicotine, & salts (this listing does not include patches, gums
PO75 154-11-5 |and lozenges that are FDA-approved over-the-counter nicotine

replacement therapies).

Pyridine, 3-(1-methyl-2-pyrrolidinyl)-, (S)-, & salts (this listing

PO75 154-11-5 does not include patches, gums and lozenges that are FDA-
approved over-the-counter nicotine replacement therapies).

PO76 110102-43-9 Niitric oxide

P076 110102-43-9 |Nitrogen oxide NO

|P077 | 100-01-6 \Benzenamine, 4-nitro-

|P077 | 100-01-6 \p-Nitroani line

PO78 110102-44-0 Nitrogen dioxide

PO78 110102-44-0 Nitrogen oxide NO.

P081 | 55-63-0 Nitroglycerine (R)

PO81 | 55-63-0|1,2,3-Propanetriol, trinitrate (R)

|P082 | 62-75-9 \Methanamine, -methyl-N-nitroso-

|P082 | 62-75-9 \N-Nitrosodimethylamine

|P084 | 4549-40-0 \N-Nitrosomethylvinylamine

|P084 | 4549-40-0 \Vinylamine, -methyl-N-nitroso-

|P085 | 152-16-9 \Diphosphoramide, octamethyl-

|P085 | 152-16-9 \Octamethylpyrophosphoramide

P087 20816-12-0 Osmium oxide OsO., (T-4)-

P087 20816-12-0 | Osmium tetroxide

P08 | 145-73-3 Endothall

|P088 145-73-3 \7-Oxabicyclo[2.2.1]heptane—2,3-dicarboxy|ic acid

P089 56-38-2 Parathion

|P089 56-38-2 \Phosphorothioic acid, O,0-diethyl O-(4-nitrophenyl) ester

|P092 62-38-4\Mercury, (acetato-O)phenyl-

P092 62-38-4 Phenylmercury acetate

|
|
|
|
|
P093 | 103-85-5 Phenylthiourea
|
|
|
|
|
|

P093 103-85-5 Thiourea, phenyl-

P094 298-02-2 Phorate

|P094 298-02-2 \Phosphorodithioic acid, O,0-diethyl S-[(ethylthio)methyl] ester
|P095 75-44-5 \Carbonic dichloride

P095 75-44-5 Phosgene

P096 7803-51-2 |Hydrogen phosphide
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P096 | 7803-51-2 Phosphine

P097 | 52-85-7|Famphur

‘POQ? ‘ 59-85.7 ‘gr,lgs_z?r?]recﬁ:;ilc);tic;id, O-[4-[(dimethylamino)sulfonyl]phenyl]

|P098 | 151-50-8 \Potassium cyanide

P098 | 151-50-8 Potassium cyanide K(CN)

|P099 | 506-61-6 \Argentate(l-), bis(cyano-C)-, potassium

|P099 | 506-61-6 \Potassium silver cyanide

P101 | 107-12-0 Ethyl cyanide

|P101 | 107-12-0 \Propanenitri le

|P102 | 107-19-7 \Propargyl alcohol

P102 | 107-19-7 2-Propyn-1-ol

|P103 | 630-10-4 \Selenourea

P104 | 506-64-9 Silver cyanide

P104 | 506-64-9 Silver cyanide Ag(CN)

P105 126628-22-8|Sodium azide

P106 | 143-33-9|Sodium cyanide

P106 | 143-33-9 Sodium cyanide Na(CN)

P108 | 1157-24-9 Strychnidin-10-one, & salts

P108 | 1157-24-9 Strychnine, & salts

|P109 | 3689-24-5\Tetraethyldithiopyrophosphate

P109 | 3689-24-5 Thiodiphosphoric acid, tetraethyl ester

|P110 | 78-00-2 \Plumbane, tetraethyl-

P110 | 78-00-2 Tetraethyl lead

P111 | 107-49-3 Diphosphoric acid, tetraethy! ester

P111 | 107-49-3 Tetraethyl pyrophosphate

P112 | 509-14-8 Methane, tetranitro-(R)

P112 | 509-14-8 Tetranitromethane (R)

P113 | 1314-32-5 Thallic oxide

P113 | 1314-32-5 Thallium oxide Tl, Os

P114 112039-52-0 Selenious acid, dithallium(1 + ) salt

|P114 |12039-52-O \Tetraethyldithiopyrophosphate

P115 | 7446-18-6 Thiodiphosphoric acid, tetraethyl ester

P115 | 7446-18-6 Plumbane, tetraethyl-

P116 | 79-19-6 Tetraethyl lead

P116 | 79-19-6 Thiosemicarbazide
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|P118 | 75-70-7 \Methanethiol, trichloro-
|P118 | 75-70-7 \Trichloromethanethiol
|P119 | 7803-55-6 \Ammonium vanadate
|P119 | 7803-55-6 \Vanadic acid, ammonium salt
P120 | 1314-62-1 Vanadium oxide VO
P120 | 1314-62-1 Vanadium pentoxide
P121 | 557-21-1|Zinc cyanide
P121 | 557-21-1|Zinc cyanide Zn(CN).
_az_~ |Zinc phosphide Zn. P., when present at concentrations greater
‘P122 ‘ 1314-84-7 than 10% (R.T)
P123 | 8001-35-2 Toxaphene
|P127 | 1563-66-2 \7-Benzofurano|, 2,3-dihydro-2,2-dimethyl-, methylcarbamate.
P127 | 1563-66-2|Carbofuran
P128 | 315-8-4 Mexacarbate
P128 315-18-4 Phenol, 4-(dimethylamino)-3,5-dimethyl-, methylcarbamate
(ester)
P185 26419-73-8 1,3-D|th|0ane-2-carboxaldehyde, 2,4-dimethyl-, O-
[(methylamino)-carbonyl]oxime.
P185 26419-73-8 \Tirpate
Benzoic acid, 2-hydroxy-, compd. with (3aS-cis)-1,2,3,3a,8,8a-
P188 57-64-7 |hexahydro-1,3a,8-trimethylpyrrolo[2,3-b]indol-5-yI
methylcarbamate ester (1:1)
|P188 | 57-64-7 \Physostigmine salicylate
P189 55285-14-8 C_arbamlc acid, [(dibutylamino)-thio]lmethyl-, 2,3-dihydro-2,2-
dimethyl-7-benzofuranyl ester
P189 55285-14-8 |Carbosulfan
|P190 | 1129-41-5\Carbamic acid, methyl-, 3-methylphenyl ester
P190 | 1129-41-5 Metolcarb
P191 644-64-4 Carbamic acid, dimethyl-, 1-[(dimethyl-amino)carbonyl]-5-
methyl-1H-pyrazol-3-yl ester
P191 | 644-64-4 Dimetilan
P192 119-38-0 Carbamic acid, dimethyl-, 3-methyl-1-(1-methylethyl)-1H-
pyrazol-5-yl ester
P192 | 119-38-0|Isolan
P194 93135-22-0 Ethanimidthioic acid, 2-(dimethylamino)-N-[[(methylamino)
carbonyl]oxy]-2-oxo-, methyl ester
P194 123135-22-0 Oxamy/
|P196 |15339-36-3 \Manganese, bis(dimethylcarbamodithioato-S,S")-,
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|P196 |15339-36-3 \Manganese dimethyldithiocarbamate
P197 17702-57-7 |Formparanate
P197 17702-57-7 Methanlmldqmlde, N,N-dimethyl-N'-[2-methyI-4-
[[(methylamino)carbonyl]oxy]phenyl]-
|P198 |23422-53—9 \Formetanate hydrochloride
P108 93499-53-9 Methanimidamide, N,N-dimethyl-N -[3_—[[(methy|am|no)-
carbonyl]oxy]phenyl]-monohydrochloride
P199 | 2032-65-7 Methiocarb
|P199 | 2032-65-7 \Phenol, (3,5-dimethyl-4-(methylthio)-, methylcarbamate
|P201 | 2631-37-0\Phen0l, 3-methyl-5-(1-methylethyl)-, methyl carbamate
P201 | 2631-37-0 Promecarb
|P202 | 64-00-6\m-CumenyI methylcarbamate
|P202 | 64-00-6\B-Isopropylphenyl N-methylcarbamate
|P202 | 64-00-6 \Phenol, 3-(1-methylethyl)-, methyl carbamate
P203 | 1646-88-4 Aldicarb sulfone
P203 1646-88-4 Propanal, 2-_methy|-2-(methy|-su|fonyl)-, O-
[(methylamino)carbonyl] oxime
P204 | 57-47-6 Physostigmine
1. |Pyrrolo[2,3-b]indol-5-ol, 1,2,3,3a,8,8a-hexahydro-1,3a,8-
P204 S7-47-6 trimethyl-, methylcarbamate (ester), (3aS-cis)-
P205 | 137-30-4|Zinc, bis(dimethylcarbamodithioato-S,S)-,
P205 | 137-30-4|Ziram

1CAS Number given for parent compound only.

(F) The commercial chemical products, manufacturing chemical intermediates, or off-
specification commercial chemical products referred to in paragraphs (a) through (d) of
this section, are identified as toxic wastes (T) unless otherwise designated.

[Comment: For the convenience of the regulated community, the primary hazardous
properties of these materials have been indicated by the letters T (Toxicity), R
(Reactivity), I (Ignitability) and C (Corrosivity). Absence of a letter indicates that the
compound is only listed for toxicity. Wastes are first listed in alphabetical order by
substance and then listed again in numerical order by Hazardous Waste Number.]

These wastes and their corresponding EPA Hazardous Waste Numbers are:

Hazardous Chemical Substance
waste No. abstracts No.

U394 | 30558-43-1|A2213.

U001 | 75-07-0 | Acetaldehyde (1)
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|U034 \ 75-87-6 \Acetaldehyde, trichloro-
|U187 \ 62-44-2 \Acetamide, N-(4-ethoxyphenyl)-
U005 | 53-96-3 | Acetamide, N-9H-fluoren-2-yl-
U240 | 194-75-7 |Acetic acid, (2,4-dichlorophenoxy)-, salts & esters
U112 | 141-78-6 | Acetic acid ethyl ester (I)
U144 | 301-04-2 | Acetic acid, lead(2 + ) salt
U214 | 563-68-8 | Acetic acid, thallium(1 + ) salt
'see F027 | 93-76-5 Acetic acid, (2,4,5-trichlorophenoxy)-
U002 | 67-64-1 | Acetone (1)
U003 | 75-05-8 | Acetonitrile (I,T)
U004 | 98-86-2 Acetophenone
|U005 \ 53-96-3 \Z-Acetylaminofluorene
U006 | 75-36-5 Acetyl chloride (C,R,T)
U007 | 79-06-1 Acrylamide
U008 | 79-10-7 |Acrylic acid (1)
U009 | 107-13-1 Acrylonitrile
U011 | 61-82-5 Amitrole
U012 | 62-53-3 Aniline (1,T)
U136 | 75-60-5 Arsinic acid, dimethyl-
U014 | 492-80-8 | Auramine
U015 | 115-02-6 | Azaserine
Azirino[2',3":3,4]pyrrolo[1,2-a]indole-4,7-dione, 6-
amino-8-[[(aminocarbonyl)oxy]methyl]-
U010 50-07-7 1,1a,2,8,8[£$8b-hexahydrg—éa-r%]ethoxz—%—methyl-,
[1aS-(1aalpha, 8beta,8aalpha,8balpha)]-
|U280 \ 101-27-9 \Barban.
U278 | 22781-23-3 Bendiocarb.
U364 | 22961-82-6 Bendiocarb phenol.
U271 | 17804-35-2|Benomyl.
|U157 \ 56-49-5\Benz[j]aceanthrylene, 1,2-dihydro-3-methyl-
U016 | 225-51-4 Benz[c]acridine
U017 | 98-87-3 Benzal chloride
‘U192 ‘ 93950-58-5 Benzamide, 3,5-dichloro-N-(1,1-dimethyl-2-
propynyl)-
|U018 \ 56-55-3 \Benz[a]anthracene
|U094 \ 57-97-6 \Benz[a]anthracene, 7,12-dimethyl-
U012 | 62-53-3 Benzenamine (1,T)
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U014 | 492-80-8 Benzenamine, 4,4'-carbonimidoylbis[N,N-dimethyl-

|U049 \ 3165-93-3\Benzenamine, 4-chloro-2-methyl-, hydrochloride

|U093 \ 60-11-7 \Benzenamine, N,N-dimethyl-4-(phenylazo)-

|U328 \ 95-53-4 \Benzenamine, 2-methyl-

|U353 \ 106-49-0 \Benzenamine, 4-methyl-

|U158 \ 101-14-4 \Benzenamine, 4,4'-methylenebis[2-chloro-

|U222 \ 636-21—5\Benzenamine, 2-methyl-, hydrochloride

|U181 \ 99-55-8 \Benzenamine, 2-methyl-5-nitro-

U019 | 71-43-2 |Benzene (1,T)

‘U038 ‘ 510-15-6 SIErrl‘ze_,\Eigﬁgﬂ;_éﬂ%yﬁ}-ggleorro-alpha—(4-chIorophenyl)-

|U030 \ 101-55-3 \Benzene, 1-bromo-4-phenoxy-

U035 | 305-03-3|Benzenebutanoic acid, 4-[bis(2-chloroethyl)amino]-

U037 | 108-90-7 |Benzene, chloro-

|U221 \ 25376-45-8 \Benzenediamine, ar-methyl-

|U028 \ 117-81-7 \1,2-Benzenedicarboxylic acid, bis(2-ethylhexyl) ester

|U069 \ 84-74-2 \1,2-Benzenedicarboxylic acid, dibuty! ester

|U088 \ 84-66-2 \1,2-Benzenedicarboxylic acid, diethyl ester

|U102 \ 131-11-3 \1,2-Benzenedicarboxylic acid, dimethy! ester

|U107 \ 117-84-0 \1,2-Benzenedicarboxylic acid, dioctyl ester

U070 | 95-50-1 Benzene, 1,2-dichloro-

U071 | 541-73-1 Benzene, 1,3-dichloro-

|U072 \ 106-46-7 \Benzene, 1,4-dichloro-

U060 | 72-54-8 |Benzene, 1,1'-(2,2-dichloroethylidene)bis[4-chloro-

U017 | 98-87-3 | Benzene, (dichloromethyl)-

|U223 \ 26471-62-5 \Benzene, 1,3-diisocyanatomethyl- (R, T)

U239 | 1330-20-7 |Benzene, dimethyl- (1)

U201 | 108-46-31,3-Benzenediol

|U127 \ 118-74-1 \Benzene, hexachloro-

|U056 \ 110-82-7 \Benzene, hexahydro- (1)

U220 | 108-88-3 | Benzene, methyl-

U105 | 121-14-2 | Benzene, 1-methyl-2,4-dinitro-

U106 | 606-20-2 Benzene, 2-methyl-1,3-dinitro-

U055 | 98-82-8 |Benzene, (1-methylethyl)- (1)

U169 | 98-95-3 | Benzene, nitro-

|U183 \ 608-93-5 \Benzene, pentachloro-
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|U185 \ 82-68-8 \Benzene, pentachloronitro-

|U020 \ 98-09-9 \Benzenesulfonic acid chloride (C,R)

|U020 \ 98-09-9 \Benzenesulfonyl chloride (C,R)

|U207 \ 95-94-3 \Benzene, 1,2,4,5-tetrachloro-

U061 50-29-3 ];:alr(l)zrgr_le, 1,1'-(2,2,2-trichloroethylidene)bis[4-

U247 79-43-5 ﬁz?rz‘g?(;,_ 1,1'-(2,2,2-trichloroethylidene)bis[4-

U023 | 98-07-7 |Benzene, (trichloromethyl)-

|U234 \ 99-35-4 \Benzene, 1,3,5-trinitro-

U021 | 92-87-5 Benzidine

‘U278 ‘ 99781-23-3 1,3-Benzodioxol-4-ol, 2,2-dimethyl-, methyl

carbamate.

U364 | 22961-82-6 1,3-Benzodioxol-4-ol, 2,2-dimethyl-,

|U203 \ 94-59-7 \1,3-Benzodioxole, 5-(2-propenyl)-

U141 | 120-58-11,3-Benzodioxole, 5-(1-propenyl)-

U367 | 1563-38-8|7-Benzofuranol, 2,3-dihydro-2,2-dimethyl-

|U090 \ 94-58-6 \1,3-Benzodioxole, 5-propyl-

|U064 \ 189-55-9 \Benzo[rst]pentaphene

2H-1-Benzopyran-2-one, 4-hydroxy-3-(3-0x0-1-
U248 181-81-2 phenyl-butyl)-, & salts, when present at
concentrations of 0.3% or less

|U022 \ 50-32-8 \Benzo[a] pyrene

|U197 \ 106-51-4 \p-Benzoquinone

U023 | 98-07-7 |Benzotrichloride (C,R,T)

U085 | 1464-53-52,2'-Bioxirane

U021 | 92-87-5/[1,1'-Biphenyl]-4,4'-diamine

U073 | 91-94-1[1,1'-Biphenyl]-4,4'-diamine, 3,3'-dichloro-

U091 | 119-90-4 [1,1'-Biphenyl]-4,4'-diamine, 3,3'-dimethoxy-

U095 | 119-93-7 [1,1'-Biphenyl]-4,4'-diamine, 3,3'-dimethyl-

U225 | 75-25-2 |Bromoform

|U030 \ 101-55-3 \4-Bromophenyl phenyl ether

U128 | 87-68-3|1,3-Butadiene, 1,1,2,3,4,4-hexachloro-

|U172 \ 924-16—3\1-Butanamine, N-butyl-N-nitroso-

U031 | 71-36-3|1-Butanol (1)

U159 | 78-93-32-Butanone (I,T)

U160 | 1338-23-4 2-Butanone, peroxide (R,T)
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U053 | 4170-30-3 2-Butenal
U074 | 764-41-0 2-Butene, 1,4-dichloro- (1,T)
2-Butenoic acid, 2-methyl-, 7-[[2,3-dihydroxy-
2-(1-methoxyethyl)-3-methyl-1-
U143 303-34-4 joxobutoxy]methyl]-
2,3,5,7a-tetrahydro-1H-pyrrolizin-1-y| ester,
[1S-[1alpha(Z2),7(2S*,3R*),7aalpha]]-
U031 | 71-36-3 n-Butyl alcohol (1)
|U136 \ 75-60-5 \Cacodylic acid
|U032 \ 13765-19-0 \Calcium chromate
U372 | 10605-21-7 |Carbamic acid, 1H-benzimidazol-2-yl, methyl ester.
U271 17804-35-2 Carbgm_lc acid, [1-[(butylamino)carbonyl]-1H-
benzimidazol-2-yl]-, methyl ester.
U280 101-27-9 Carbamic acid, (3-chlorophenyl)-, 4-chloro-2-butynyl
ester.
|U238 \ 51-79-6 \Carbamic acid, ethyl ester
|U178 \ 615-53-2 \Carbamic acid, methylInitroso-, ethyl ester
|U373 \ 122-42-9 \Carbamic acid, phenyl-, 1-methylethyl ester.
_ne_q |Carbamic acid, [1,2-phenylenebis
U409 23564-05-8 (iminocarbonothioyl)]bis-, dimethyl ester.
U097 | 79-44-7 |Carbamic chloride, dimethyl-
U389 9303-17-5 C_arbamoth|0|c acid, bis(1-methylethyl)-, S-(2,3,3-
trichloro-2-propenyl) ester.
U387 52888-80-9 Carbamothioic acid, dipropyl-, S-(phenylmethyl)
ester.
U114 1111-54-6 Carbamodithioic acid, 1,2-ethanediylbis-,
salts & esters
U062 9303-16-4 C_arbamoth|0|c acid, bis(1-methylethyl)-, S-(2,3-
dichloro-2-propenyl) ester
U279 | 63-25-2 Carbaryl.
U372 | 10605-21-7 |Carbendazim.
U367 | 1563-38-8 |Carbofuran phenol.
U215 | 6533-73-9 Carbonic acid, dithallium(1 + ) salt
U033 | 353-50-4 | Carbonic difluoride
U156 | 79-22-1 Carbonochloridic acid, methyl ester (1,T)
U033 | 353-50-4 | Carbon oxyfluoride (R,T)
|U211 \ 56-23-5 \Carbon tetrachloride
U034 | 75-87-6 Chloral
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U035 | 305-03-3 |Chlorambucil

|U036 \ 57-74-9 \Chlordane, alpha & gamma isomers

U026 | 494-03-1 |Chlornaphazin

|U037 \ 108-90-7 \Chlorobenzene

U038 | 510-15-6 | Chlorobenzilate

|U039 \ 59-50-7 \p-ChIoro-m-cresoI

U042 | 110-75-8 [2-Chloroethyl vinyl ether

U044 | 67-66-3 |Chloroform

|U046 \ 107-30-2 \Chloromethyl methyl ether

|U047 \ 91-58-7 \beta-ChIoronaphthaIene

U048 | 95-57-8 |0-Chlorophenol

|U049 \ 3165-93-3 \4-Ch|oro-o-to|uidine, hydrochloride

U032 | 13765-19-0|Chromic acid H, CrO., calcium salt

U050 | 218-01-9 |Chrysene

|U051 \ \Creosote

|U052 \ 1319-77-3 \Cresol (Cresylic acid)

|U053 \ 4170-30-3 \Crotonaldehyde

U055 | 98-82-8|Cumene (1)

|U246 \ 506-68-3 \Cyanogen bromide (CN)Br

|U197 \ 106-51-4 \2,5-Cyc|ohexadiene-1,4-di0ne

U056 | 110-82-7 Cyclohexane (1)

Cyclohexane, 1,2,3,4,5,6-hexachloro-,

‘U129 ‘ 58-89-9 )(llalpha,2alpha,3beta,4alpha,5alpha,6beta)-

U057 | 108-94-1 Cyclohexanone (1)

U130 | 77-47-4|1,3-Cyclopentadiene, 1,2,3,4,5,5-hexachloro-

|U058 \ 50-18-0 \Cyclophosphamide

U240 | 194-75-72,4-D, salts & esters

U059 | 20830-81-3 | Daunomycin

U060 | 72-54-8 DDD

U061 | 50-29-3 DDT

U062 | 2303-16-4 Diallate

|U063 \ 53-70-3 \Dibenz[a,h]anthracene

|U064 \ 189-55-9 \Dibenzo[a,i]pyrene

U066 | 96-12-8|1,2-Dibromo-3-chloropropane

U069 | 84-74-2 Dibutyl phthalate

|U070 \ 95-50-1 \o-DichIorobenzene

The official copy is the electronic internal web version. All other copies are considered unofficial and uncontrolled




Advanced SOP No.: Admin-018
Environmental Laboratories, Inc. Revision No. 10

Effective Date: 10/09/2020
Revised By: K. Bortle
Page 41 of 64

|U071 \ 541-73-1 \m-DichIorobenzene

|U072 \ 106-46-7 \p-DichIorobenzene

U073 | 91-94-1 3,3'-Dichlorobenzidine

U074 | 764-41-0|1,4-Dichloro-2-butene (I,T)

|U075 \ 75-71-8 \Dichlorodifluoromethane

|U078 \ 75-35-4 \1,1-Dich|oroethylene

U079 | 156-60-51,2-Dichloroethylene

|U025 \ 111-44-4 \Dichloroethyl ether

|U027 \ 108-60-1 \Dichloroisopropyl ether

|U024 \ 111-91-1 \Dichloromethoxy ethane

U081 | 120-83-2 2,4-Dichlorophenol

U082 | 87-65-0 2,6-Dichlorophenol

U084 | 542-75-61,3-Dichloropropene

U085 | 1464-53-51,2:3,4-Diepoxybutane (I,T)

U108 | 123-91-11,4-Diethyleneoxide

U028 | 117-81-7 Diethylhexyl phthalate

|U395 \ 5952-26-1 \Diethylene glycol, dicarbamate.

U086 | 1615-80-1 N,N'-Diethylhydrazine

U087 | 3288-58-2|0,0-Diethyl S-methyl dithiophosphate

U088 | 84-66-2 |Diethyl phthalate

U089 | 56-53-1 Diethylstilbesterol

U090 | 94-58-6 Dihydrosafrole

U091 | 119-90-4 3,3'-Dimethoxybenzidine

U092 | 124-40-3 | Dimethylamine (1)

|U093 \ 60-11-7 \p-Dimethylaminoazobenzene

|U094 \ 57-97-6 \7,12-Dimethylbenz[a]anthracene

U095 | 119-93-7 3,3"-Dimethylbenzidine

U096 | 80-15-9 alpha,alpha-Dimethylbenzylhydroperoxide (R)

|U097 \ 79-44-7 \Dimethylcarbamoyl chloride

U098 | 57-14-7 1,1-Dimethylhydrazine

U099 | 540-73-81,2-Dimethylhydrazine

U101 | 105-67-9 2,4-Dimethylphenol

U102 | 131-11-3 | Dimethyl phthalate

U103 | 77-78-1|Dimethyl sulfate

U105 | 121-14-2 2,4-Dinitrotoluene

U106 | 606-20-2 2,6-Dinitrotoluene
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U107 | 117-84-0 Di-n-octyl phthalate

U108 | 123-91-11,4-Dioxane

U109 | 122-66-7|1,2-Diphenylhydrazine

U110 | 142-84-7 Dipropylamine (1)

|U111 \ 621-64-7 \Di-n-propylnitrosamine

U041 | 106-89-8 [Epichlorohydrin

U001 | 75-07-0 Ethanal (1)

U404 | 121-44-8 [Ethanamine, N,N-diethyl-

|U174 \ 55-18-5\Ethanamine, N-ethyl-N-nitroso-

‘U155 ‘ 91-80-5 %zztrﬁzm?ﬁ;?&‘?e N,N-dimethyl-N'-2-pyridinyl-N'-

U067 | 106-93-4 Ethane, 1,2-dibromo-

U076 | 75-34-3 Ethane, 1,1-dichloro-

|U077 \ 107-06-2 \Ethane, 1,2-dichloro-

|U131 \ 67-72-1 \Ethane, hexachloro-

|U024 \ 111-91-1 \Ethane, 1,1'-[methylenebis(oxy)]bis[2-chloro-

U117 | 60-29-7 Ethane, 1,1"-oxybis-(l)

U025 | 111-44-4 Ethane, 1,1"-oxybis[2-chloro-

|U184 \ 76-01-7 \Ethane, pentachloro-

U208 | 630-20-6 Ethane, 1,1,1,2-tetrachloro-

U209 | 79-34-5 Ethane, 1,1,2,2-tetrachloro-

U218 | 62-55-5 Ethanethioamide

|U226 \ 71-55-6 \Ethane, 1,1,1-trichloro-

|U227 \ 79-00-5 \Ethane, 1,1,2-trichloro-

Ethanimidothioic acid, N,N'-
U410 59669-26-0 |[thiobis[(methylimino)carbonyloxy]]bis-, dimethyl
ester

Uzos WS Dok methyeser

U359 | 110-80-5 Ethanol, 2-ethoxy-

U173 | 1116-54-7 Ethanol, 2,2'-(nitrosoimino)bis-

U395 | 5952-26-1 Ethanol, 2,2'-oxybis-, dicarbamate.

U004 | 98-86-2 |Ethanone, 1-phenyl-

|U043 \ 75-01-4 \Ethene, chloro-

|U042 \ 110-75-8 \Ethene, (2-chloroethoxy)-

U078 | 75-35-4 Ethene, 1,1-dichloro-

U079 | 156-60-5 Ethene, 1,2-dichloro-, (E)-
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U210 | 127-18-4 Ethene, tetrachloro-

U228 | 79-01-6 Ethene, trichloro-

U112 | 141-78-6 |Ethyl acetate (1)

U113 | 140-88-5 [Ethyl acrylate (1)

U238 | 51-79-6 Ethyl carbamate (urethane)

U117 | 60-29-7 [Ethyl ether (1)

U114 | 1111-54-6 Ethylenebisdithiocarbamic acid, salts & esters

U067 | 106-93-4 Ethylene dibromide

U077 | 107-06-2 [Ethylene dichloride

|U359 \ 110-80-5 \Ethylene glycol monoethyl ether

U115 | 75-21-8 [Ethylene oxide (1,T)

U116 | 96-45-7 Ethylenethiourea

U076 | 75-34-3 Ethylidene dichloride

U118 | 97-63-2 |Ethyl methacrylate

|U119 \ 62-50-O\Ethyl methanesulfonate

|U120 \ 206-44-0 \Fluoranthene

U122 | 50-00-0 Formaldehyde

U123 | 64-18-6 [Formic acid (C,T)

U124 | 110-00-9 [Furan (1)

|U125 \ 98-01-1 \Z-Furancarboxaldehyde Q)

U147 | 108-31-6 2,5-Furandione

U213 | 109-99-9 |Furan, tetrahydro-(1)

U125 | 98-01-1 Furfural (1)

U124 | 110-00-9 [Furfuran (1)

U206 18883-66-4 Siltlrjg;)g)a/rr;ré%s)e_z: I23—_deoxy-2-(3-methyl-3-

U206 18883-66-4 D;:(;rlggg;?],aZrT—]?ﬁgj(_y-Z-[[(methyln|trosoam|no)-

U126 | 765-34-4|Glycidylaldehyde

|U163 \ 70-25-7 \Guanidine, N-methyl-N'-nitro-N-nitroso-

U127 | 118-74-1 Hexachlorobenzene

|U128 \ 87-68-3 \Hexachlorobutadiene

U130 | 77-47-4 Hexachlorocyclopentadiene

|U131 \ 67-72-1 \Hexachloroethane

|U132 \ 70-30-4 \Hexachlorophene

|U243 \ 1888-71-7 \Hexachloropropene
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U133 | 302-01-2 [Hydrazine (R, T)

U086 | 1615-80-1 Hydrazine, 1,2-diethyl-

U098 | 57-14-7 Hydrazine, 1,1-dimethyl-

U099 | 540-73-8|Hydrazine, 1,2-dimethyl-

U109 | 122-66-7 Hydrazine, 1,2-diphenyl-

U134 | 7664-39-3|Hydrofluoric acid (C,T)

|U134 \ 7664-39-3 \Hydrogen fluoride (C,T)

|U135 \ 7783-06-4 \Hydrogen sulfide

U135 | 7783-06-4|Hydrogen sulfide H. S

|U096 \ 80-15-9 \Hydroperoxide, 1-methyl-1-phenylethyl- (R)

U116 | 96-45-7 |2-Imidazolidinethione

U137 | 193-39-5 Indeno[1,2,3-cd]pyrene

|U190 \ 85-44-9 \1,3-Isobenzofurandione

U140 | 78-83-1 |Isobutyl alcohol (I,T)

U141 | 120-58-1 |Isosafrole

U142 | 143-50-0 Kepone

|U143 \ 303-34-4 \Lasiocarpine

U144 | 301-04-2|Lead acetate

U146 | 1335-32-6 |Lead, bis(acetato-O)tetrahydroxytri-

U145 | 7446-27-7 | Lead phosphate

U146 | 1335-32-6 |Lead subacetate

U129 | 58-89-9 Lindane

U163 | 70-25-7 MNNG

U147 | 108-31-6 Maleic anhydride

U148 | 123-33-1|Maleic hydrazide

|U149 \ 109-77-3\Malononitrile

U150 | 148-82-3Melphalan

|U151 \ 7439-97-6 \Mercury

|U152 \ 126-98-7 \Methacrylonitrile (1, T

|U092 \ 124-40-3\Methanamine, N-methyl- (1)

|U029 \ 74-83-9 \Methane, bromo-

U045 | 74-87-3|Methane, chloro- (I, T)

|U046 \ 107-30-2 \Methane, chloromethoxy-

U068 | 74-95-3Methane, dibromo-

U080 | 75-09-2 Methane, dichloro-

|U075 \ 75-71-8 \Methane, dichlorodifluoro-
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U138 | 74-88-4 Methane, iodo-
|U119 \ 62-50-0 \Methanesulfonic acid, ethyl ester
|U211 \ 56-23-5 \Methane, tetrachloro-
U153 | 74-93-1 Methanethiol (1, T)
|U225 \ 75-25-2 \Methane, tribromo-
|U044 \ 67-66-3 \Methane, trichloro-
|U121 \ 75-69-4 \Methane, trichlorofluoro-
4,7-Methano-1H-indene, 1,2,4,5,6,7,8,8-octachloro-
‘UO% ‘ S7-14-9 ‘2,3,3a,4,7,7a—hexahydro-
U154 | 67-56-1 Methanol (1)
|U155 \ 91-80-5 \Methapyri lene
1,3,4-Metheno-2H-cyclobuta[cd]pentalen-2-one,
‘U142 ‘ 143-50-0 ‘1,1a,3,3a,4,5,5,5a,5b),/6-decac£1Io]rgoctahydro-
U247 | 72-43-5 Methoxychlor
U154 | 67-56-1 Methyl alcohol (1)
U029 | 74-83-9 | Methyl bromide
U186 | 504-60-9 | 1-Methylbutadiene (1)
U045 | 74-87-3Methyl chloride (1,T)
|U156 \ 79-22-1 \Methyl chlorocarbonate (1,T)
|U226 \ 71-55-6 \Methyl chloroform
|U157 \ 56-49-5 \B-Methylcholanthrene
|U158 \ 101-14-4 |4,4'-Methylenebis(2-chloroaniline)
U068 | 74-95-3 Methylene bromide
U080 | 75-09-2 Methylene chloride
U159 | 78-93-3 Methy! ethyl ketone (MEK) (1,T)
|U160 \ 1338-23-4 \Methyl ethyl ketone peroxide (R,T)
U138 | 74-88-4 Methyl iodide
U161 | 108-10-1 | Methyl isobutyl ketone (1)
|U162 \ 80-62-6\Methyl methacrylate (1,T)
|U16l \ 108-10-1 \4-Methy|-2-pentanone ()]
U164 | 56-04-2 Methylthiouracil
U010 | 50-07-7 Mitomycin C
5,12-Naphthacenedione, 8-acetyl-10-[(3-amino-
2,3,6-trideoxy)-alpha-L-lyxo-hexopyranosyl)oxy]-
U059 20830-81-3 7,8,9,10-tetra};1)ydr%-6,8,131/-trihydroryy-l-mgtz\ox)g-,
(8S-cis)-
U167 134-32-7 \1-Naphthalenamine
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U168 | 91-59-8 |2-Naphthalenamine

U026 | 494-03-1 Naphthalenamine, N,N'-bis(2-chloroethyl)-

U165 | 91-20-3 Naphthalene

|U047 \ 91-58-7 \Naphthalene, 2-chloro-

|U166 \ 130-15-4 \1,4-Naphthalenedione

2,7-Naphthalenedisulfonic acid, 3,3'-[(3,3'-
U236 72-57-1| dimethyl[1,1'-biphenyl]-4,4’-diyl)bis(azo)bis[5-
amino-4-hydroxy]-, tetrasodium salt

|U279 \ 63-25-2 \1-Naphthaleno|, methylcarbamate.

|U166 \ 130-15-4 \1,4-Naphthoquinone

U167 | 134-32-7 [alpha-Naphthylamine

U168 | 91-59-8 |beta-Naphthylamine

U217 | 10102-45-1 |Nitric acid, thallium(1 + ) salt

U169 | 98-95-3|Nitrobenzene (I,T)

U170 | 100-02-7 |p-Nitrophenol

U171 | 79-46-9 2-Nitropropane (1,T)

|U172 \ 924-16-3 \N-Nitrosodi-n-butylamine

|U173 \ 1116-54-7 \N-Nitrosodiethanolamine

U174 | 55-18-5 N-Nitrosodiethylamine

U176 | 759-73-9 |N-Nitroso-N-ethylurea

U177 | 684-93-5 N-Nitroso-N-methylurea

|U178 \ 615-53-2 \N-Nitroso-N-methyIurethane

U179 | 100-75-4 |N-Nitrosopiperidine

U180 | 930-55-2 |N-Nitrosopyrrolidine

U181 | 99-55-8 5-Nitro-o-toluidine

U193 | 1120-71-4|1,2-Oxathiolane, 2,2-dioxide

2H-1,3,2-Oxazaphosphorin-2-amine,

‘UOSS ‘ 50'18'0‘ N,N-bis(2-chI(F))roetﬁyl)tetrahydro-, 2-oxide

U115 | 75-21-8|Oxirane (I,T)

|U126 \ 765-34-4 \Oxiranecarboxyaldehyde

|U041 \ 106-89-8 \Oxirane, (chloromethyl)-

‘ U182 (13:,2337 Paraldehyde

|U183 \ 608-93-5 \Pentachlorobenzene

|U184 \ 76-01-7 \Pentachloroethane

|U185 \ 82-68-8 \Pentachloronitrobenzene (PCNB)

|See F027 \ 87-86-5 \Pentachlorophenol
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U161 | 108-10-1 Pentanol, 4-methy!-

U186 | 504-60-9|1,3-Pentadiene (I)

U187 | 62-44-2 Phenacetin

U188 | 108-95-2 Phenol

U048 | 95-57-8 |Phenol, 2-chloro-

U039 | 59-50-7 |Phenol, 4-chloro-3-methyl-

U081 | 120-83-2 |Phenol, 2,4-dichloro-

U082 | 87-65-0 Phenol, 2,6-dichloro-

U089 | 56-53-1 Phenol, 4,4'-(1,2-diethyl-1,2-ethenediyl)bis-, (E)-

U101 | 105-67-9 Phenol, 2,4-dimethyl-

U052 | 1319-77-3 |Phenol, methyl-

U132 | 70-30-4 Phenol, 2,2"-methylenebis[3,4,6-trichloro-

|U411 \ 114-26-1 \Phenol, 2-(1-methylethoxy)-, methylcarbamate.

U170 | 100-02-7 |Phenol, 4-nitro-

See F027 | 87-86-5 Phenol, pentachloro-

See F027 | 58-90-2 |Phenol, 2,3,4,6-tetrachloro-

See F027 | 95-95-4 Phenol, 2,4,5-trichloro-

See F027 | 88-06-2 Phenol, 2,4,6-trichloro-

|U150 \ 148-82-3 \L-Phenylalanine, 4-[bis(2-chloroethyl)amino]-

|U145 \ 7446-27-7 \Phosphoric acid, lead(2 + ) salt (2:3)

|U087 \ 3288-58-2 \Phosphorodithioic acid, O,O-diethyl S-methyl ester

U189 | 1314-80-3 |Phosphorus sulfide (R)

U190 | 85-44-9 Phthalic anhydride

U191 | 109-06-8 2-Picoline

U179 | 100-75-4 Piperidine, 1-nitroso-

U192 | 23950-58-5 Pronamide

|U194 \ 107-10-8 \1-Propanamine (A1)

|U111 \ 621-64-7 \1-Propanamine, N-nitroso-N-propyl-

|U110 \ 142-84-7 \1-Propanamine, N-propyl- (1)

U066 | 96-12-8 |Propane, 1,2-dibromo-3-chloro-

U083 | 78-87-5 Propane, 1,2-dichloro-

U149 | 109-77-3 |Propanedinitrile

U171 | 79-46-9 Propane, 2-nitro- (I,T)

U027 | 108-60-1 [Propane, 2,2"-oxybis[2-chloro-

U193 | 1120-71-4 |1,3-Propane sultone

|See F027 \ 93-72-1 \Propanoic acid, 2-(2,4,5-trichlorophenoxy)-
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|U235 \ 126-72-7 \1-Propano|, 2,3-dibromo-, phosphate (3:1)

U140 | 78-83-11-Propanol, 2-methyl- (1,T)

U002 | 67-64-1 2-Propanone (1)

U007 | 79-06-1 2-Propenamide

U084 | 542-75-6|1-Propene, 1,3-dichloro-

U243 | 1888-71-7 1-Propene, 1,1,2,3,3,3-hexachloro-

|U009 \ 107-13-1 \Z-Propenenitrile

|U152 \ 126-98-7 \Z-Propenenitrile, 2-methyl- (1,T)

U008 | 79-10-7 [2-Propenoic acid (1)

|U113 \ 140-88-5 \Z-Propenoic acid, ethyl ester (I)

|U118 \ 97-63-2 \Z-Propenoic acid, 2-methyl-, ethyl ester

|U162 \ 80-62-6 \Z-Propenoic acid, 2-methyl-, methyl ester (I,T)

U373 | 122-42-9 Propham.

U411 | 114-26-1 |Propoxur.

U387 | 52888-80-9 Prosulfocarb.

|U194 \ 107-10-8 \n-PropyIamine (A

U083 | 78-87-5 Propylene dichloride

U148 | 123-33-13,6-Pyridazinedione, 1,2-dihydro-

U196 | 110-86-1 Pyridine

U191 | 109-06-8 Pyridine, 2-methyl-

vs e M o, S

U164 | 56-04-2 |4(1H)-Pyrimidinone, 2,3-dihydro-6-methyl-2-thioxo-

U180 | 930-55-2 Pyrrolidine, 1-nitroso-

|U200 \ 50-55-5 \Reserpine

|U201 \ 108-46-3 \Resorcinol

U203 | 94-59-7 Safrole

U204 | 7783-00-8 Selenious acid

U204 | 7783-00-8 Selenium dioxide

U205 | 7488-56-4 Selenium sulfide

U205 | 7488-56-4 Selenium sulfide SeS; (R,T)

|U015 \ 115-02-6 \L—Serine, diazoacetate (ester)

See F027 | 93-72-1 Silvex (2,4,5-TP)

U206 | 18883-66-4 Streptozotocin

U103 | 77-78-1 Sulfuric acid, dimethyl ester

U189 | 1314-80-3 Sulfur phosphide (R)
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See F027 | 93-76-52,4,5-T

U207 | 95-94-3|1,2,4,5-Tetrachlorobenzene

U208 | 630-20-61,1,1,2-Tetrachloroethane

|U209 \ 79-34-5 \1,1,2,2-Tetrach|oroethane

|U210 \ 127-18-4 \Tetrachloroethylene

See F027 | 58-90-2 2,3,4,6-Tetrachlorophenol

U213 | 109-99-9 Tetrahydrofuran (1)

U214 | 563-68-8 | Thallium(l) acetate

U215 | 6533-73-9 | Thallium(1) carbonate

U216 | 7791-12-0 Thallium(1) chloride

U216 | 7791-12-0 thallium chloride TICI

U217 | 10102-45-1 Thallium(1) nitrate

U218 | 62-55-5 Thioacetamide

U410 | 59669-26-0 Thiodicarb.

U153 | 74-93-1 Thiomethanol (1,T)

‘uz 14 ‘ 137-26.8 tTert]rigr?]irm/_dicarbonic diamide [(H. N)C(S)]. S-,

U409 | 23564-05-8 Thiophanate-methyl.

U219 | 62-56-6 Thiourea

U244 | 137-26-8 Thiram

U220 | 108-88-3 Toluene

U221 | 25376-45-8 | Toluenediamine

U223 | 26471-62-5 Toluene diisocyanate (R, T)

U328 | 95-53-4 0-Toluidine

U353 | 106-49-0 |p-Toluidine

U222 | 636-21-5 o-Toluidine hydrochloride

U389 | 2303-17-5|Triallate.

U011 | 61-82-5|1H-1,2,4-Triazol-3-amine

U226 | 71-55-61,1,1-Trichloroethane

U227 | 79-00-5|1,1,2-Trichloroethane

|U228 \ 79-01-6 \Trichloroethylene

|U121 \ 75-69-4 \TrichIoromonofluoromethane

|See FO27 \ 95-95-4 \2,4,5-Trich|oropheno|

See F027 | 88-06-2 2,4,6-Trichlorophenol

U404 | 121-44-8 Triethylamine.

|U234 \ 99-35-4 \1,3,5-Trinitrobenzene (R,T)
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U182 | 123-63-71,3,5-Trioxane, 2,4,6-trimethyl-
|U235 \ 126-72-7 \Tris(2,3-dibromopropyl) phosphate
U236 | 72-57-1 Trypan blue
|U237 \ 66-75-1 \Uracil mustard
|U176 \ 759-73-9 \Urea, N-ethyl-N-nitroso-
|U177 \ 684-93-5\Urea, N-methyl-N-nitroso-
U043 | 75-01-4 Vinyl chloride
U248 181.81-2 Warfarin, & salts, when present at concentrations of
0.3% or less
U239 | 1330-20-7 | Xylene (1)
Yohimban-16-carboxylic acid, 11,17-dimethoxy-18-
U200 50-55-5[[(3,4,5-trimethoxybenzoyl)oxy]-, methyl ester,
(3beta,16beta,17alpha,18beta,20alpha)-
U249 L3847 (1 ontions of 10% o o
U001 | 75-07-0 Acetaldehyde (1)
U001 | 75-07-0 Ethanal (1)
U002 | 67-64-1 Acetone (1)
|U002 \ 67-64-1 \Z-Propanone ()
U003 | 75-05-8 | Acetonitrile (I,T)
|U004 \ 98-86-2 \Acetophenone
U004 | 98-86-2 |Ethanone, 1-phenyl-
U005 | 53-96-3 | Acetamide, -9H-fluoren-2-yl-
U005 | 53-96-3 |2-Acetylaminofluorene
U006 | 75-36-5 | Acetyl chloride (C,R,T)
U007 | 79-06-1 | Acrylamide
U007 | 79-06-1 2-Propenamide
U008 | 79-10-7 |Acrylic acid (1)
U008 | 79-10-7 |2-Propenoic acid (1)
U009 | 107-13-1 Acrylonitrile
|U009 \ 107-13-1 \Z-Propenenitrile
Azirino[2',3":3,4]pyrrolo[ 1,2-a]indole-4,7-dione, 6-
U010 50-07-7 amino-8-[[(aminocarbonyl)oxy]methyl]-
1,1a,2,8,8a,8b-hexahydro-8a-methoxy-5-methyl-,
[1aS-(1aalpha, 8beta,8aalpha,8balpha)]-
U010 | 50-07-7 Mitomycin C
U011 | 61-82-5 Amitrole
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U011 | 61-82-5|1H-1,2,4-Triazol-3-amine

U012 | 62-53-3 | Aniline (1,T)

U012 | 62-53-3 Benzenamine (1,T)

U014 | 492-80-8 | Auramine

U014 | 492-80-8 Benzenamine, 4,4'-carbonimidoylbis[N,N-dimethyl-

U015 | 115-02-6 | Azaserine

|U015 \ 115-02-6 \L-Serine, diazoacetate (ester)

U016 | 225-51-4 Benz[c]acridine

U017 | 98-87-3 |Benzal chloride

|U017 \ 98-87-3 \Benzene, (dichloromethyl)-

|U018 \ 56-55-3 \Benz[a]anthracene

U019 | 71-43-2 Benzene (1,T)

|U020 \ 98-09-9 \Benzenesulfonic acid chloride (C,R)

|U020 \ 98-09-9 \Benzenesulfonyl chloride (C,R)

U021 | 92-87-5 Benzidine

U021 | 92-87-5[1,1'-Biphenyl]-4,4'-diamine

|U022 \ 50-32-8 \Benzo[a] pyrene

U023 | 98-07-7 |Benzene, (trichloromethyl)-

U023 | 98-07-7 |Benzotrichloride (C,R,T)

|U024 \ 111-91-1 \Dichloromethoxy ethane

|U024 \ 111-91-1 \Ethane, 1,1'-[methylenebis(oxy)]bis[2-chloro-

U025 | 111-44-4 Dichloroethyl ether

U025 | 111-44-4 Ethane, 1,1"-oxybis[2-chloro-

U026 | 494-03-1 Chlornaphazin

U026 | 494-03-1 Naphthalenamine, N,N'-bis(2-chloroethyl)-

|U027 \ 108-60-1 \Dichloroisopropyl ether

U027 | 108-60-1 [Propane, 2,2"-oxybis[2-chloro-

|U028 \ 117-81-7 \1,2-Benzenedicarboxylic acid, bis(2-ethylhexyl) ester

U028 | 117-81-7 Diethylhexyl phthalate

|U029 \ 74-83-9 \Methane, bromo-

U029 | 74-83-9 | Methyl bromide

|U030 \ 101-55-3 \Benzene, 1-bromo-4-phenoxy-

|U030 \ 101-55-3 \4-Bromophenyl phenyl ether

U031 | 71-36-3|1-Butanol (1)

U031 | 71-36-3|n-Butyl alcohol (1)

U032 | 13765-19-0|Calcium chromate
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U032 | 13765-19-0 [Chromic acid H. CrO., calcium salt

U033 | 353-50-4 | Carbonic difluoride

U033 | 353-50-4 | Carbon oxyfluoride (R,T)

U034 | 75-87-6 Acetaldehyde, trichloro-

U034 | 75-87-6 Chloral

U035 | 305-03-3|Benzenebutanoic acid, 4-[bis(2-chloroethyl)amino]-

U035 | 305-03-3|Chlorambucil

|U036 \ 57-74-9 \Chlordane, alpha & gamma isomers

4,7-Methano-1H-indene, 1,2,4,5,6,7,8,8-octachloro-

‘UO% ‘ S7-14-9 ‘2,3,3a,4,7,7a—hexahydro-

U037 | 108-90-7 Benzene, chloro-

|U037 \ 108-90-7 \Chlorobenzene

‘U038 ‘ 510-15-6 aBI(Fe)rr]]Z(fE;g(ﬁgt):;jlzlt(jﬁyﬁ-gsr}:frro-alpha—(4-ch|oropheny|)-

U038 | 510-15-6 | Chlorobenzilate

|U039 \ 59-50-7 \p-ChIoro—m-cresoI

U039 | 59-50-7 |Phenol, 4-chloro-3-methyl-

U041 | 106-89-8 [Epichlorohydrin

U041 | 106-89-8 Oxirane, (chloromethy!)-

U042 | 110-75-8 [2-Chloroethyl vinyl ether

|U042 \ 110-75-8 \Ethene, (2-chloroethoxy)-

|U043 \ 75-01-4 \Ethene, chloro-

U043 | 75-01-4 Vinyl chloride

U044 | 67-66-3 |Chloroform

U044 | 67-66-3 Methane, trichloro-

U045 | 74-87-3Methane, chloro- (1,T)

U045 | 74-87-3Methyl chloride (1,T)

|U046 \ 107-30-2 \Chloromethyl methyl ether

|U046 \ 107-30-2 \Methane, chloromethoxy-

|U047 \ 91-58-7 \beta—ChIoronaphthaIene

|U047 \ 91-58-7 \Naphthalene, 2-chloro-

|U048 \ 95-57-8 \O-Chlorophenol

U048 | 95-57-8 |Phenol, 2-chloro-

|U049 \ 3165-93-3\Benzenamine, 4-chloro-2-methyl-, hydrochloride

|U049 \ 3165-93-3 \4-Ch|oro-o-to|uidine, hydrochloride

U050 | 218-01-9 Chrysene
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|U051 \ \Creosote
U052 | 1319-77-3 Cresol (Cresylic acid)
U052 | 1319-77-3 |Phenol, methyl-
U053 | 4170-30-3 |2-Butenal
|U053 \ 4170-30-3 \Crotonaldehyde
U055 | 98-82-8 |Benzene, (1-methylethyl)-(I)
U055 | 98-82-8|Cumene (1)
U056 | 110-82-7 |Benzene, hexahydro-(1)
U056 | 110-82-7 |Cyclohexane (1)
U057 | 108-94-1 |Cyclohexanone (1)
|U058 \ 50-18-0 \Cyclophosphamide
2H-1,3,2-Oxazaphosphorin-2-amine, N,N-bis(2-
uos8 50-18-0 chloroethyl)tetra%ydr%-, 2-oxide (
U059 | 20830-81-3 | Daunomycin
5,12-Naphthacenedione, 8-acetyl-10-[(3-amino-
2,3,6-trideoxy)-alpha-L-lyxo-hexopyranosyl)oxy]-
U059 20830-81-3 7,8,9,10-tetra};1)ydr%-6,8,131/-trihydroryy-l-mgt%ox)g-,
(8S-cis)-
U060 | 72-54-8 Benzene, 1,1'-(2,2-dichloroethylidene)bis[4-chloro-
U060 | 72-54-8 DDD
U061 50-29-3 ?r:elrg)zr?e, 1,1'-(2,2,2-trichloroethylidene)bis[4-
U061 | 50-29-3 DDT
U062 9303-16-4 (C::rflrobr?)r-nz(itphrgg r?;/:ll)dést,)tlesr(l-memylEthyl)-’ S-(2,3-di
U062 | 2303-16-4 Diallate
|U063 \ 53-70-3 \Dibenz[a,h]anthracene
|U064 \ 189-55-9 \Benzo[rst]pentaphene
|U064 \ 189-55-9 \Dibenzo[a,i]pyrene
|U066 \ 96-12-8 \1,2-Dibromo-3-ch|oropropane
|U066 \ 96-12-8 \Propane, 1,2-dibromo-3-chloro-
U067 | 106-93-4 Ethane, 1,2-dibromo-
U067 | 106-93-4 Ethylene dibromide
U068 | 74-95-3 Methane, dibromo-
U068 | 74-95-3 Methylene bromide
U069 | 84-74-2|1,2-Benzenedicarboxylic acid, dibutyl ester
U069 | 84-74-2 |Dibutyl phthalate
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U070 | 95-50-1 Benzene, 1,2-dichloro-

|U070 \ 95-50-1 \o-DichIorobenzene

U071 | 541-73-1|Benzene, 1,3-dichloro-

|U071 \ 541-73-1 \m-DichIorobenzene

|U072 \ 106-46-7 \Benzene, 1,4-dichloro-

|U072 \ 106-46-7 \p-DichIorobenzene

U073 | 91-94-1[1,1'-Biphenyl]-4,4'-diamine, 3,3'-dichloro-

U073 | 91-94-1 3,3'-Dichlorobenzidine

U074 | 764-41-0 2-Butene, 1,4-dichloro-(1,T)

U074 | 764-41-0|1,4-Dichloro-2-butene (I,T)

|U075 \ 75-71-8 \Dichlorodifluoromethane

|U075 \ 75-71-8 \Methane, dichlorodifluoro-

U076 | 75-34-3 Ethane, 1,1-dichloro-

U076 | 75-34-3 [Ethylidene dichloride

|U077 \ 107-06-2 \Ethane, 1,2-dichloro-

U077 | 107-06-2 Ethylene dichloride

|U078 \ 75-35-4 \1,1-Dich|oroethylene

U078 | 75-35-4 Ethene, 1,1-dichloro-

U079 | 156-60-51,2-Dichloroethylene

U079 | 156-60-5 Ethene, 1,2-dichloro-, (E)-

U080 | 75-09-2 Methane, dichloro-

U080 | 75-09-2 Methylene chloride

U081 | 120-83-2 2,4-Dichlorophenol

U081 | 120-83-2 [Phenol, 2,4-dichloro-

U082 | 87-65-0 2,6-Dichlorophenol

U082 | 87-65-0 Phenol, 2,6-dichloro-

U083 | 78-87-5 Propane, 1,2-dichloro-

U083 | 78-87-5 Propylene dichloride

|U084 \ 542-75-6 \1,3-Dich|oropropene

U084 | 542-75-6|1-Propene, 1,3-dichloro-

U085 | 1464-53-52,2'-Bioxirane

U085 | 1464-53-5|1,2:3,4-Diepoxybutane (I,T)

U086 | 1615-80-1 N,N'-Diethylhydrazine

U086 | 1615-80-1 Hydrazine, 1,2-diethyl-

U087 | 3288-58-2|0,0-Diethyl S-methyl dithiophosphate

|U087 \ 3288-58-2 \Phosphorodithioic acid, O,0-diethyl S-methyl ester
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|U088 \ 84-66-2 \1,2-Benzenedicarboxylic acid, diethyl ester

U088 | 84-66-2 Diethyl phthalate

U089 | 56-53-1 Diethylstilbesterol

U089 | 56-53-1 Phenol, 4,4'-(1,2-diethyl-1,2-ethenediyl)bis-, (E)-

U090 | 94-58-6 1,3-Benzodioxole, 5-propyl-

U090 | 94-58-6 Dihydrosafrole

U091 | 119-90-4 [1,1'-Biphenyl]-4,4'-diamine, 3,3'-dimethoxy-

U091 | 119-90-4 3,3"-Dimethoxybenzidine

U092 | 124-40-3 | Dimethylamine (1)

U092 | 124-40-3 Methanamine, -methyl-(1)

|U093 \ 60-11-7 \Benzenamine, N,N-dimethyl-4-(phenylazo)-

|U093 \ 60-11-7 \p-Dimethylaminoazobenzene

|U094 \ 57-97-6 \Benz[a]anthracene, 7,12-dimethyl-

|U094 \ 57-97-6 \7,12-Dimethylbenz[a]anthracene

U095 | 119-93-7 [1,1'-Biphenyl]-4,4'-diamine, 3,3'-dimethyl-

U095 | 119-93-7 3,3"-Dimethylbenzidine

U096 | 80-15-9 alpha,alpha-Dimethylbenzylhydroperoxide (R)

U096 | 80-15-9 |Hydroperoxide, 1-methyl-1-phenylethyl-(R)

U097 | 79-44-7 |Carbamic chloride, dimethyl-

|U097 \ 79-44-7 \Dimethylcarbamoyl chloride

U098 | 57-14-7|1,1-Dimethylhydrazine

U098 | 57-14-7 Hydrazine, 1,1-dimethyl-

U099 | 540-73-8 [1,2-Dimethylhydrazine

U099 | 540-73-8|Hydrazine, 1,2-dimethyl-

U101 | 105-67-9 2,4-Dimethylphenol

U101 | 105-67-9 Phenol, 2,4-dimethyl-

|U102 \ 131-11-3 \1,2-Benzenedicarboxylic acid, dimethyl ester

U102 | 131-11-3 Dimethyl phthalate

U103 | 77-78-1 Dimethy! sulfate

U103 | 77-78-1 Sulfuric acid, dimethyl ester

|U105 \ 121-14-2 \Benzene, 1-methyl-2,4-dinitro-

U105 | 121-14-2 2,4-Dinitrotoluene

U106 | 606-20-2 Benzene, 2-methyl-1,3-dinitro-

U106 | 606-20-2 2,6-Dinitrotoluene

|U107 \ 117-84-0 \1,2-Benzenedicarboxylic acid, dioctyl ester

U107 | 117-84-0 Di-n-octyl phthalate
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U108 | 123-91-1|1,4-Diethyleneoxide

U108 | 123-91-11,4-Dioxane

U109 | 122-66-7|1,2-Diphenylhydrazine

U109 | 122-66-7 Hydrazine, 1,2-diphenyl-

U110 | 142-84-7 Dipropylamine (1)

|U110 \ 142-84-7 \1-Propanamine, N-propyl-(I)

|U111 \ 621-64-7 \Di-n-propylnitrosamine

|U111 \ 621-64-7 \1-Propanamine, N-nitroso-N-propyl-

U112 | 141-78-6 | Acetic acid ethyl ester (I)

U112 | 141-78-6 [Ethyl acetate (I)

U113 | 140-88-5 [Ethyl acrylate (1)

|U113 \ 140-88-5 \Z-Propenoic acid, ethyl ester (I)

‘U114 ‘ 1111-54-6 Carbamodithioic acid, 1,2-ethanediylbis-, salts &

esters

U114 | 1111-54-6 Ethylenebisdithiocarbamic acid, salts & esters

U115 | 75-21-8 [Ethylene oxide (1,T)

U115 | 75-21-8|Oxirane (I,T)

U116 | 96-45-7 Ethylenethiourea

U116 | 96-45-7 |2-Imidazolidinethione

U117 | 60-29-7 Ethane, 1,1"-0xybis-(l)

U117 | 60-29-7 |Ethyl ether (1)

|U118 \ 97-63-2 \Ethyl methacrylate

|U118 \ 97-63-2 \Z-Propenoic acid, 2-methyl-, ethyl ester

|U119 \ 62-50-O\Ethyl methanesulfonate

|U119 \ 62-50-0 \Methanesulfonic acid, ethyl ester

|U120 \ 206-44-0 \Fluoranthene

|U121 \ 75-69-4 \Methane, trichlorofluoro-

|U121 \ 75-69-4 \TrichIoromonofluoromethane

U122 | 50-00-0 Formaldehyde

U123 | 64-18-6 Formic acid (C,T)

U124 | 110-00-9 [Furan (1)

U124 | 110-00-9 |Furfuran (I)

|U125 \ 98-01-1 \Z-Furancarboxaldehyde Q)

U125 | 98-01-1 Furfural (1)

U126 | 765-34-4|Glycidylaldehyde

U126 | 765-34-4 Oxiranecarboxyaldehyde
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|U127 \ 118-74-1 \Benzene, hexachloro-
|U127 \ 118-74-1 \Hexachlorobenzene
U128 | 87-68-3|1,3-Butadiene, 1,1,2,3,4,4-hexachloro-
|U128 \ 87-68-3 \Hexachlorobutadiene
Cyclohexane, 1,2,3,4,5,6-hexachloro-,
‘U129 ‘ 58-89-9 (1);Ipha,2alpha,3beta,4alpha,5alpha,6beta)-
U129 | 58-89-9 Lindane
U130 | 77-47-41,3-Cyclopentadiene, 1,2,3,4,5,5-hexachloro-
|U130 \ 77-47-4 \HexachIorocyclopentadiene
|U131 \ 67-72-1 \Ethane, hexachloro-
|U131 \ 67-72-1 \Hexachloroethane
|U132 \ 70-30-4 \Hexachlorophene
|U132 \ 70-30-4 \Phenol, 2,2'-methylenebis[3,4,6-trichloro-
U133 | 302-01-2|Hydrazine (R,T)
U134 | 7664-39-3|Hydrofluoric acid (C,T)
U134 | 7664-39-3|Hydrogen fluoride (C,T)
U135 | 7783-06-4|Hydrogen sulfide
U135 | 7783-06-4 [Hydrogen sulfide H.S
U136 | 75-60-5 |Arsinic acid, dimethyl-
U136 | 75-60-5 Cacodylic acid
U137 | 193-39-5 |Indeno[1,2,3-cd]pyrene
|U138 \ 74-88-4 \Methane, iodo-
U138 | 74-88-4 Methyl iodide
U140 | 78-83-1 |Isobutyl alcohol (1,T)
|U140 \ 78-83-1 \1-Propano|, 2-methyl- (1,T)
U141 | 120-58-11,3-Benzodioxole, 5-(1-propenyl)-
U141 | 120-58-1 |Isosafrole
U142 | 143-50-0 Kepone
1,3,4-Metheno-2H-cyclobuta[cd]pentalen-2-one,
U4z 143-50-0 1,1a,3,3a,4,5,5,5a,5b),/6-decac£1Io]rrc;octahydro-
2-Butenoic acid, 2-methyl-, 7-[[2,3-dihydroxy-2-(1-
methoxyethyl)-3-methyl-1-oxobutoxy]methyl]-
U143 303-34-4 2,3,5,7a¥tetr>;r2ydro-lH){pyrroIizin-l-y)/ll] ester?/[]ls-
[1lalpha(2),7(25*,3R*),7aalpha]]-
U143 | 303-34-4|Lasiocarpine
U144 | 301-04-2 | Acetic acid, lead(2 + ) salt
U144 | 301-04-2|Lead acetate
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U145 | 7446-27-7 |Lead phosphate

U145 | 7446-27-7 |Phosphoric acid, lead(2 + ) salt (2:3)

|U146 \ 1335-32-6 \Lead, bis(acetato-O)tetrahydroxytri-

U146 | 1335-32-6 |Lead subacetate

U147 | 108-31-6 2,5-Furandione

U147 | 108-31-6 Maleic anhydride

U148 | 123-33-1|Maleic hydrazide

U148 | 123-33-13,6-Pyridazinedione, 1,2-dihydro-

U149 | 109-77-3Malononitrile

U149 | 109-77-3 |Propanedinitrile

U150 | 148-82-3Melphalan

|U150 \ 148-82-3 \L—Phenylalanine, 4-[bis(2-chloroethyl)amino]-

U151 | 7439-97-6|Mercury

U152 | 126-98-7 Methacrylonitrile (1,T)

|U152 \ 126-98-7 \Z-Propenenitrile, 2-methyl- (1,T)

U153 | 74-93-1 Methanethiol (1,T)

U153 | 74-93-1 Thiomethanol (I,T)

U154 | 67-56-1 Methanol (1)

U154 | 67-56-1 Methyl alcohol (1)

‘U155 ‘ 91-80-5 %Zztﬁzmz;r}%j;?&lge N,N-dimethyl-N'-2-pyridinyl-N'-

|U155 \ 91-80-5 \Methapyri lene

U156 | 79-22-1 Carbonochloridic acid, methyl ester (1,T)

|U156 \ 79-22-1 \Methyl chlorocarbonate (1,T)

|U157 \ 56-49-5\Benz[j]aceanthrylene, 1,2-dihydro-3-methyl-

|U157 \ 56-49-5 \B-Methylcholanthrene

U158 | 101-14-4 Benzenamine, 4,4'-methylenebis[2-chloro-

|U158 \ 101-14-4 |4,4'-Methylenebis(2-chloroaniline)

U159 | 78-93-32-Butanone (I,T)

U159 | 78-93-3 Methy! ethyl ketone (MEK) (1,T)

U160 | 1338-23-4 2-Butanone, peroxide (R, T)

|U160 \ 1338-23-4 \Methyl ethyl ketone peroxide (R,T)

U161 | 108-10-1 | Methyl isobutyl ketone (1)

|U16l \ 108-10-1 \4-Methy|-2-pentanone ()]

|U161 \ 108-10-1 \Pentanol, 4-methyl-

|U162 \ 80-62-6\Methyl methacrylate (1,T)
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|U162 \ 80-62-6 \Z-Propenoic acid, 2-methyl-, methyl ester (I,T)

|U163 \ 70-25-7 \Guanidine, -methyl-N'-nitro-N-nitroso-

U163 | 70-25-7 MNNG

U164 | 56-04-2 Methylthiouracil

U164 | 56-04-2 |4(1H)-Pyrimidinone, 2,3-dihydro-6-methyl-2-thioxo-

U165 | 91-20-3|Naphthalene

|U166 \ 130-15-4 \1,4-Naphthalenedione

|U166 \ 130-15-4 \1,4-Naphthoquinone

U167 | 134-32-7 1-Naphthalenamine

U167 | 134-32-7 [alpha-Naphthylamine

U168 | 91-59-8 [2-Naphthalenamine

U168 | 91-59-8 beta-Naphthylamine

U169 | 98-95-3 | Benzene, nitro-

U169 | 98-95-3 Nitrobenzene (I,T)

|U170 \ 100-02-7 \p-NitrophenoI

U170 | 100-02-7 |Phenol, 4-nitro-

|U171 \ 79-46-9 \Z-Nitropropane (B

|U171 \ 79-46-9 \Propane, 2-nitro- (1,T)

|U172 \ 924-16-3\1-Butanamine, N-butyl-N-nitroso-

|U172 \ 924-16-3 \N-Nitrosodi-n-butylamine

U173 | 1116-54-7 |Ethanol, 2,2’-(nitrosoimino)bis-

U173 | 1116-54-7 N-Nitrosodiethanolamine

|U174 \ 55-18-5 \Ethanamine, -ethyl-N-nitroso-

U174 | 55-18-5 N-Nitrosodiethylamine

U176 | 759-73-9 |N-Nitroso-N-ethylurea

|U176 \ 759-73-9 \Urea, N-ethyl-N-nitroso-

U177 | 684-93-5 N-Nitroso-N-methylurea

|U177 \ 684-93-5\Urea, N-methyl-N-nitroso-

|U178 \ 615-53-2 \Carbamic acid, methylInitroso-, ethyl ester

|U178 \ 615-53-2 \N-Nitroso-N-methyIurethane

|U179 \ 100-75-4 \N-Nitrosopiperidine

U179 | 100-75-4 Piperidin