Appendix F - Research Log
USAEC PFAS Preliminary Assessment
Fort Belvoir, Virginia

Document Location

(name/type/location)

Date

Document

Document Name

Author

Descripiton of Information
(type, general subject and PFAS
relevance)

Admin records 6/4/1977

Admin records 10/5/1979

https://arcadiso365.sharepoint.com/:b:/r/sit | 9/12/1980
es/lUSAEC PFOS PFOA/PFAS/General%
20Documents/READ%20DATA/Belvoir%2
OReqion%205/FTBELVOIR0192.pdf?csf=1

&e=BXVg7s

General Documents 11/1/1982

https://arcadiso365.sharepoint.com/:b:/r/sit | 7/19/1988
es/lUSAEC PFOS PFOA/PFAS/General%
20Documents/READ%20DATA/Belvoir%2
ORegion%205/FTBELVOIR0106.pdf?csf=1

&e=bkT7Bp
11/13/1988
Admin records 3/16/1990

Standing Operating Procedure- Stanitary Landfill
Management

Army Pollution Abatement Program Land Disposal
Study

Installation Assessment of U.S. Army Engineer
Center and Fort Belvoir, Virginia

Plating Wastes Survey

Ground-Water Contamination Migration Study
(Building 324)

Phase Il RCRA Facility Assessment of the U.S.
Army Engineer Center and Fort Belvoir, Fort
Belvair, Virginia

Geohydrologic Study No. 38-26-K845-90

Directorate of Facilities
Engineering, U.S. Army
Engineer Center and Fort
Belvoir

United States Army
Environmental Hygiene
Agency

Chemical Systems
Laboratory

U.S. Army Mobility
Equipment Research and
Development Command,
Fort Belvoir, Virginia

United States Army
Environmental Hygiene
Agency

A.T. Kearney, Inc.

United States Army
Environmental Hygiene
Agency

No relevance to PFAS

No relevance to PFAS

Describes use and storage of
pesticide/herbicide/fertilizers, as well as a
pesticide inventory

Describes specific plating and metal finishing
operations, as well as wastewater flows and
treatment. No plating activities listed for Fort
Belvoir.

Contains information on a former electroplating
facility at Ft. Belvoir.

No relevance to PFAS
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Appendix F - Research Log
USAEC PFAS Preliminary Assessment
Fort Belvoir, Virginia

Document Location

(name/type/location)

Date

Document.

Document Name

Author

Descripiton of Information
(type, general subject and PFAS

relevance)

From Site Visit - CERCLA Admin Record - 9/1/1990
CERCLA

From Site Visit - CERCLA Admin Record - 9/1/1990
CERCLA

Admin records 1/1/1992

Admin records 3/1/1992
https://arcadiso365.sharepoint.com/:b:/r/sit | 7/1/1992
es/lUSAEC PFOS PFOA/PFAS/General%
20Documents/READ%20DATA/Belvoir%?2
OReqion%205/FTBELVOIR0140.pdf?csf=1
&e=wMrdXP

From Site Visit - CERCLA Admin Record - 7/1/1992
CERCLA

Admin records 10/13/1992

Admin records 10/16/1992
https://arcadiso365.sharepoint.com/:b:/r/sit | 5/1/1993
es/lUSAEC PFOS _PFOA/PFAS/General%
20Documents/READ%20DATA/Belvoir%2
0Region%205/FTBELVOIR0155.pdf?csf=1

&e=Fzx4c7

Admin records 3/4/1994

Environmental Baseline Study for the Engineering
Proving Ground Vol. 1

Environmental Baseline Study for the Engineering
Proving Ground Vol. 2

Groundwater Monitoring and Sampling and
Analysis Plan

Final USATHAMA Delivery Order 10 Preliminary

Assessment Report Addendum
Solid Waste Management Unit Study

Solid Waste management Study

Underground Storage Tank Management Plan and
Initial Remedial Action Plan
BRDEC UST Inventory Form and Photo Log

Closure Plan- Underground Storage Tanks at
Buildings 181, 324, 714

Site Characterization Report (Building 325)

USATHAMA

USATHAMA

U.S. Army Fort Belvoir
Directorate of Engineering
and Housing

Roy F. Weston, Inc.

CH2M Hill

CH2M Hill

Applied Ordnance
Technology, Inc.
Applied Ordnance
Technology, Inc.
Department of the Army

Law Engineering and
Environmental Services,
Inc.

Provides information on installation background,
environmental, geologial, hydrological, etc.
conditions. Mentions several dumps. Septic Tank
and Leach Fields listed. Wash Rack mentioned -
building 2014

Sampling at possibly contaminated sites -
including the hydrocarbon spil area (M-26).
Description of sampling procedures for the FTA

No relevance to PFAS

Mention of "Fire Control Training Area" and "EPG
Inactive Fire Equipment Test Area", as well as
pesticide mixing rooms and storage, and Building
363, Room B114 - Former Electroplating Room

Landfills, hazardous waste storage, wash racks,
FTAs listed (K-1 - 5), silver recovery units etc.
OWS from former Fta mentioned - has not been
in use since 1990 since FTA activities ceased.

Sewage treatment plant #1 - unit presently acts
as the lift station for 60 percent of the bases
sewage. Sewage treatment plant #2 - 40% of the
sewage from the base flows through the

comminutor on its wav to the POTW._
No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS
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Appendix F - Research Log
USAEC PFAS Preliminary Assessment
Fort Belvoir, Virginia

Document Location Document Document Name Author Descripiton of Information
(nameftype/location) Date (type, general subject and PFAS
relevance)
Admin records 4/5/1994 Petroleum Hydrocarbons Site Assessment Report |Law Engineering and No relevance to PFAS
Environmental Services,
Inc.
Admin records 9/7/1994 RE: Contract No. DACW41-89-D-0122- Water Dames & Moore, Inc. No relevance to PFAS
Quality Testing for NPDES Permit No. 0002411
Admin records 12/5/1994 Case Closed (Building 2201) Commonwealth of No relevance to PFAS

Virginia, Department of
Environmental Quality

Admin Records 12/21/1994 Installation Range Procedures and Utilization of United States Department [No relevance to PFAS
Training Areas of the Army

Admin records 10/6/1995 Operation and Maintenance Manual- Repair Fuel ~  Superior Management No relevance to PFAS
Storage Facility (Building 1124) Services, Inc.

https://arcadiso365.sharepoint.com/:b:/r/sit  6/2/1996 Groundwater Investigation: Compound 300 - Totten Vista Technology, Inc. No relevance to PFAS

es/USAEC PFOS PFOA/PFAS/General% Road

20Documents/READ%20DATA/Belvoir%?2
OReqion%205/FTBELVOIR0069.pdf?csf=1

&e=waueFC

https://arcadiso365.sharepoint.com/:b:/r/sit | 12/24/1996 Transmittal of Shop Drawings, Equipment Data, Environmental No relevance to PFAS

es/USAEC PFOS PFOA/PFAS/General% Material Samples, or Manufacturer's Certificates of |Restoration Company

20Documents/READ%20DATA/Belvoir%?2 Compliance (Results of DAA and DRMO)

OReqion%205/FTBELVOIR0104.pdf?csf=1

&e=XB1aVu

https://arcadiso365.sharepoint.com/:b:/r/sit | 1/7/1997 Transmittal of Shop Drawings, Equipment Data, Environmental No relevance to PFAS

es/lUSAEC PFOS_PFOA/PFAS/General% Material Samples, or Manufacturer's Certificates of |Restoration Company

20Documents/READ%20DATA/Belvoir%?2 Compliance (Results of DAA)

OReqion%205/FTBELVOIR0105.pdf?csf=1

&e=35Uxir

https://arcadiso365.sharepoint.com/:b:/r/sit | 1/27/1997 Transmittal of Shop Drawings, Equipment Data, Environmental No relevance to PFAS

es/USAEC PFOS PFOA/PFAS/General% Material Samples, or Manufacturer's Certificates of |Restoration Company

20Documents/READ%20DATA/Belvoir%?2 Compliance (Results of SWMU M-18 and DAA)

OReqion%205/FTBELVOIR0101.pdf?csf=1

&e=WkYha6

Admin records 2/14/1997 Quality Control Reports PAHs Environmental Testing & | No relevance to PFAS
Consulting, Inc.

https://arcadiso365.sharepoint.com/:b:/r/sit | 2/17/1997 Transmittal of Shop Drawings, Equipment Data, Environmental No relevance to PFAS

es/USAEC PFOS PFOA/PFAS/General% Material Samples, or Manufacturer's Certificates of |Restoration Company

20Documents/READ%20DATA/Belvoir%?2 Compliance (Results of DAA)

OReqion%205/FTBELVOIR0102.pdf?csf=1

&e=Qc4g18
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Appendix F - Research Log
USAEC PFAS Preliminary Assessment
Fort Belvoir, Virginia

Document Location Document Document Name Author Descripiton of Information
(name/type/location) Date (type, general subject and PFAS
relevance)

Admin records 2/17/1997 Underground Storage Tank Activity Report Sub-Tech Inc. No relevance to PFAS

(Building 773)
https://arcadiso365.sharepoint.com/:b:/r/sit |12/21/1997 Transmittal of Shop Drawings, Equipment Data, Environmental No relevance to PFAS
es/lUSAEC PFOS PFOA/PFAS/General% Material Samples, or Manufacturer's Certificates of |Restoration Company
20Documents/READ%20DATA/Belvoir%2 Compliance (Results of DAA)
ORegion%205/FTBELVOIR0103.pdf?csf=1
&e=crSMEY
Admin records 3/10/1997 Tank Closure Report (Building 1124) Superior Management No relevance to PFAS

Services, Inc.

https://arcadiso365.sharepoint.com/:b:/r/sit | 8/1/1997 Modifications to the Closure Plan for Davison Army Description of Davison Army Airfield Fire Training
es/lUSAEC PFOS_PFOA/PEAS/General% Airfield Fire Training Area Facility and related analyses
20Documents/READ%20DATA/Belvoir%?2
Admin records 8/1/1997 Modifications to the Closure Plan Aboveground No relevance to PFAS

Storage Tank at Marina Facilities
Admin records 8/1/1997 Modification to the Closure Plan Battery Acid No relevance to PFAS

Treatment Pit at Building 2021
Admin records 6/20/1997, Underground Storage Tank Activity Reports Sub-Tech Inc. No relevance to PFAS

8/15/1997, (Building 324)
8/29/1997

https://arcadiso365.sharepoint.com/:b:/r/sit | 12/9/1997 Groundwater Closure Report- Fire Training Area at Department of the Army  Description of the Fire Training Area (FTA)
es/USAEC PFOS PFOA/PFAS/General% Davison Army Airfield

20Documents/READ%20DATA/Belvoir%?2
OReqion%205/FTBELVOIR0141.pdf?csf=1

&e=oRIRxR
Admin Records 3/13/1998 Corrective Action Plan, Building 2217/2209 Law Engineering and No relevance to PFAS
Environmental Services,
Inc.
https://arcadiso365.sharepoint.com/:b:/r/sit | 4/21/1998 Site Characterization Report (Building 324 Site) Law Engineering and No relevance to PFAS
es/USAEC_PFOS_PFOA/PFAS/General% Environmental Services,
20Documents/READ%20DATA/Belvoir%?2 Inc.
ORegion%205/FTBELVOIR0108.pdf?csf=1
&e=tGRDbr
From Site Visit - CERCLA Admin Record - 7/1/1998 Resonse to VDEQ Comments for 19 RCRA Sites at| Dewberry
CERCLA Fort Belvoir
Admin records 10/1/1998 Aboveground Storage Tank Report With As Builts | Koester Environmental No relevance to PFAS

Services, Inc.
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Appendix F - Research Log
USAEC PFAS Preliminary Assessment
Fort Belvoir, Virginia

Document Location Document Document Name Author Descripiton of Information
(name/type/location) Date (type, general subject and PFAS
relevance)
https://arcadiso365.sharepoint.com/:b:/r/sit | 12/2/1998 Site Characterization Report (Buildings 1132 and  Law Engineering and No relevance to PFAS
es/USAEC PFOS_PFOA/PFAS/General% 1133) Environmental Services,
20Documents/READ%20DATA/Belvoir%?2 Inc.

ORegion%205/FTBELVOIR0018 Site Cha
racterization_Bldg_1132 _and_1133(2).pdf
?csf=1&e=F5Q20v

Admin records 1/20/1999 Non-Regulated Underground Storage Tank Koester Environmental No relevance to PFAS
Removal Report (Building 773A) Services, Inc.

Admin records 2/1/1999 Underground Storage Tank Closure Report Koester Environmental No relevance to PFAS
(Building 773B) Services, Inc.

Admin records 5/21/1999 Case Closed; Ft. Belvoir Commonwealth of No relevance to PFAS

Virginia, Department of
Environmental Quality

Admin records 9/30/1999 RE: Final Closure for Battery Acid Pit at Building Commonwealth of No relevance to PFAS
1957 Virginia, Department of
Environmental Quality
Admin records Fall 1999 DSERTS on the WEB- Version 4.2.1 Training U.S. Army Environmental No relevance to PFAS
Center
Admin records 11/1/1999 Operation and Maintenance Manual (Building 390) |Enviro-Industries, Inc. No relevance to PFAS
https://arcadiso365.sharepoint.com/:b:/r/sit | 3/20/2000 Site Characterization Report Update Law Engineering and No relevance to PFAS
es/USAEC PFOS_PFOA/PFAS/General% Environmental Services,
20Documents/READ%20DATA/Belvoir%?2 Inc.
https://arcadiso365.sharepoint.com/:b:/r/sit | 11/17/2000 RE: U.S. Army Fort Belvoir, Engineering roving Commonwealth of Includes a map with Open Burning/Open
es/USAEC PFOS PFOA/PFAS/General% Ground Virginia, Department of ~ Detonation Unit at Range T-6A
20Documents/READ%20DATA/Belvoir%?2 Environmental Quality
Admin records 1/18/2001 Site Characterization Report (Building 773- Tank A) Law Engineering and No relevance to PFAS
Environmental Services,
Inc.
Admin records 3/13/2001 Case Closed; Forg Belvoir, Building 390 (POL Commonwealth of No relevance to PFAS
Area) Virginia, Department of
Environmental Quality
Admin records 3/22/2001 Installation and Operating Instructions for Gast Gast Manufacturing No relevance to PFAS
Hazardous Duty Regenair Blowers Corporation
From Site Visit - CERCLA Admin Record - 14/3/2001 Letter - PC#97-3109; Case Closed; Fort Belvoir VDEQ
CERCLA Buildings 2009 and 2034
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Appendix F - Research Log
USAEC PFAS Preliminary Assessment
Fort Belvoir, Virginia

Document Location

(name/type/location)

Date

Document.

Document Name

Author

Descripiton of Information
(type, general subject and PFAS

relevance)

Admin Records 4/16/2001

Admin records 6/13/2001

https://arcadiso365.sharepoint.com/:b:/r/sit | 12/1/2001
es/lUSAEC PFOS PFOA/PFAS/General%
20Documents/READ%20DATA/Belvoir%2
Admin records

3/7/2002

Admin Records 3/14/2002
https://arcadiso365.sharepoint.com/:b:/r/sit | 3/27/2002
es/lUSAEC PFOS PFOA/PFAS/General%
20Documents/READ%20DATA/Belvoir%?2
OReqion%205/FTBELVOIR0014 2002 11

24 SCR.pdf?csf=1&e=U7WUxM

From Site Visit - CERCLA Admin Record - 4/1/2002
CERCLA

Admin records 4/5/2002

Admin Recordds 5/16/2002
Admin Records 5/29/2002
Admin records 5/29/2002

From Site Visit - CERCLA Admin Record - |10/1/2002
CERCLA

Admin records 10/16/2002

U.S. Army Active/lnactive Range Inventory
Corrective Action Plan Addendum (Building 324)
Range Inventory Report for Closed, Transferring,
and Transferred Ranges

Dual-Phase Extraction Operations and
Maintenance Manual

Facsimile Transmittal Letter
Site Characteriation Report- Building 1124

Closure Plan Site M-27 Waste Ordnanace Pits at
Range 1

Coverage under the General VPDES Permit for
Petroleum Contaminated Sites

Report Abstract

Phytoremediation Recommendations Letter

Phytoremediation Recommendations Letter

General Site History and Initial Abatement
Measures Plan Hydrocarbon Spill Area, M-26

Summary of Air Permit Requirements- Building
1199

United States Department No relevance to PFAS

of the Army

Law Engineering and
Environmental Services,
Inc.

e _

Law Engineering and
Environmental Services,
Inc.

Department of the Army
Law Engineering and
Environmental Services,
Inc.

Dewberry and Davis LLC

Commonwealth of
Virginia, Department of
Environmental Quality
United States General
Accounting Office

Law Engineering and
Environmental Services,
Inc.

Law Engineering and
Environmental Services,
Inc.

Dewberry

Mactec Engineering and
Consulting, Inc.

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS
No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

Repetitive information; soil removal proposed to
eliminate petroleum contaminated soils from site.
Figures of site provided with soil borings.

No relevance to PFAS
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Appendix F - Research Log
USAEC PFAS Preliminary Assessment
Fort Belvoir, Virginia

Document Name

Author

Descripiton of Information

(type, general subject and PFAS

relevance)

Document Location Document

(name/type/location) Date
Admin records 10/24/2002
Admin records 11/1/2002
Admin records 12/9/2002
Admin Records 12/12/2002
Admin record 12/31/2002
Admin records 1/13/2003
Admin records 1/31/2003
Admin records 2/10/2003
Admin Records 3/20/2003
Admin records 4/1/2003

https://arcadiso365.sharepoint.com/:b:/r/sit | 4/9/2003
es/lUSAEC PFOS_PFOA/PFAS/General%
20Documents/READ%20DATA/Belvoir%?2
https://arcadiso365.sharepoint.com/:b:/r/sit | 4/29/2003
es/lUSAEC PFOS _PFOA/PFAS/General%
20Documents/READ%20DATA/Belvoir%?2
ORegion%205/FTBELVOIR0014 2003 1st
gtr bldg 1805 CMR.pdf?csf=1&e=8eecL
|

Admin records

5/27/2003

Ground-Water Gauging Report- Third Quarter 2002

Corrective Action Plan (Building 1199)

Cost Proposal for Continued Corrective Action Plan
Implementation at Buildings 210, 211, 717, 1133,
1199, 3138, 3161

Facsimile Transmittal Letter

Corrective Action Plan (Building 247)

CAP Implementation Report (Building 1805)
Underground Storage Tank System Integrity
Testing Report - Year 2002

Site Characterization Report Addendum (Building
1197)

Corrective Action Update Meeting

Army Environmental Cleanup Strategy

Ground-Water Gauging and Remedial Endpoint Re-
Evaluation Report, Fourth Quarter 2002 (Building
2217/2209)

Post-Closure Ground-Water Gauging Report- First
Quarter 2003 (Building 1805)

Veeder-Root Systems, Annual Evaluation Report-
Year 2002

Law Engineering and
Environmental Services,
Inc.

Mactec Engineering and
Consulting, Inc.

Mactec Engineering and
Consulting, Inc.

Mactec Engineering and
Consulting, Inc.
Mactec Engineering and
Consulting, Inc.
Mactec Engineering and
Consulting, Inc.

Mactec Engineering and
Consulting, Inc.

Mactec Engineering and
Consulting, Inc.

Fort Belvoir Petroleum
Program Management
Department of the Army

Mactec Engineering and
Consulting, Inc.

Mactec Engineering and
Consulting, Inc.

Mactec Engineering and
Consulting, Inc.

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS
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Appendix F - Research Log
USAEC PFAS Preliminary Assessment
Fort Belvoir, Virginia

Document Location

(name/type/location)

Document Name

Author

Descripiton of Information
(type, general subject and PFAS

relevance)

https://arcadiso365.sharepoint.com/:b:/r/ |6/24/2003

sites/USAEC PFOS PFOA/PFAS/General%2
0Documents/READ%20DATA/Belvoir%20R
egion%205/FTBELVOIR0015 T 17 scanne
d final report.pdf?csf=1&e=MhsAAs

https://arcadiso365.sharepoint.com/:b:/r/sit | 7/15/2003

es/lUSAEC PFOS PFOA/PFAS/General%
20Documents/READ%20DATA/Belvoir%2
OReqion%205/FTBELVOIR0013 2003 2n
d_qgtr bldg 773 _GWMR.pdf?csf=1&e=zbi
Ktp

https://arcadiso365.sharepoint.com/:b:/r/sit | 7/17/2003

es/lUSAEC PFOS PFOA/PFAS/General%
20Documents/READ%20DATA/Belvoir%2
ORegion%205/FTBELVOIR0014 2003 2n
d_atr bldg 1805 CMR.pdf?csf=1&e=6azJ
SD

Admin records

Admin Records

Admin records

Admin records

From Site Visit - CERCLA Admin Record - | 10/29/2003

CERCLA

Admin records

https://arcadiso365.sharepoint.com/:b:/r/sit | 5/27/2004

es/lUSAEC PFOS_PFOA/PFAS/General%
20Documents/READ%20DATA/Belvoir%?2
OReqion%205/FTBELVOIR0013 2004 1st
Qtr_256_GWMR.pdf?csf=1&e=viJ10w

7/29/2003

7/29/2003

9/23/2003

10/1/2003

1/13/2004

Hydrogeologic Report (T-17 Area)

Ground-Water Gauging Report- Second Quarter
2003

Post-Closure Ground-Water Gauging Report-
Second Quarter 2003 (Building 1805)

Cost Proposal For Corrective Action
Implementation at Buildings 717, 3161, and 3138
Corrective Action Monitoring Reports (Second
Quarter 2003)

Soil Approval Contract Form (Building 324)

Fort Belvoir Installation Action Plan

Engineer Proving Ground SWMU Site Closure
Plans

Veeder-Root Systems, Annual Evaluation Report-
Year 2003

Post-Operational Ground-Water Monitoring Report-
First Quarter 2004

Mactec Engineering and
Consulting, Inc.

Mactec Engineering and
Consulting, Inc.

Mactec Engineering and
Consulting, Inc.

Mactec Engineering and
Consulting, Inc.

Mactec Engineering and
Consulting, Inc.

Clean Earth of Maryland,
Inc.

Mactec Engineering and
Consulting, Inc.
Unknown

Mactec Engineering and
Consulting, Inc.
Mactec Engineering and
Consulting, Inc.

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

Description of continued remediation efforts for
petroleum-based spill
No relevance to PFAS

No relevance to PFAS

site M-26 identified; former hydrocarbon tank was
located here. M-7 fire equipment test area used in
the mid 1960s. A flammable liquid was placed on
top of a large tank and ignited. Remaining tank
contents were drained into the nearby creek

No relevance to PFAS

No relevance to PFAS
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Appendix F - Research Log
USAEC PFAS Preliminary Assessment
Fort Belvoir, Virginia

Document Location

(name/type/location)

Date

Document.

Document Name

Author

Descripiton of Information
(type, general subject and PFAS

relevance)

Admin records 7/8/2004

Admin records 7/20/2004

https://arcadiso365.sharepoint.com/:b:/r/sit | 8/3/2004
es/lUSAEC PFOS PFOA/PFAS/General%
20Documents/READ%20DATA/Belvoir%2
ORegion%205/FTBELVOIR0013 2nd_Qtr
2004-Post-
Op_GW_Monitoring_Report.pdf?csf=1&e=
y2zhJ1

Admin records

8/3/2004

Admin records 9/1/2004

Admin records 9/21/2004
https://arcadiso365.sharepoint.com/:b:/r/sit | 1/12/2005
es/USAEC PFOS PFOA/PFAS/General%
20Documents/READ%20DATA/Belvoir%?2
ORegion%205/FTBELVOIR0013 3rd_Qtr

2004-Post-
Op_GW_Monitoring_Report.pdf?csf=1&e=

L6JaY2

Admin records 1/31/2005
Admin records 1/31/2005
Admin records 2/23/2005
Admin records 3/1/2005

Case Closed, Fort Belvoir- Building 3138

Case Closed, Fort Belvoir- Building 210

Post-Operational Ground-Water Monitorign Report-
Second Quarter 2004 (Building 256)

Post Operational Groundwater Monitoring Report
(Building 256)

Compliance-Related Cleanup Guidance Manual

Veeder-Root Systems, Annyal Evaluation Report-
Year 2004

Post-Operational Ground-ater Monitoring Report -
Fourth Quarter 2004 (Building 256)

Completion of Activities Report- Analytical Results
(Buildings 3151 & 3121)

Completion of Activities Report- Analytical Results
(Buildings 187, 1124, 1462, 1985, 3145, & 3151)

Site Characterization Report Addendum

U.S. Army Garrison Fort Belvoir Installation Action
Plan for Compliance Cleanup

Commonwealth of
Virginia, Department of
Environmental Quality
Commonwealth of
Virginia, Department of
Environmental Quality
Mactec Engineering and
Consulting, Inc.

Mactec Engineering and
Consulting, Inc.

Office of the Assistant
Chief of Staff for
Installation Management
Mactec Engineering and
Consulting, Inc.

Mactec Engineering and
Consulting, Inc.

ECG Industries, Inc.

ECG Industries, Inc.

Mactec Engineering and

Consulting, Inc.

(multiple)

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS
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Appendix F - Research Log
USAEC PFAS Preliminary Assessment
Fort Belvoir, Virginia

Document Location

(name/type/location)

Document.
Date

Document Name Author Descripiton of Information

(type, general subject and PFAS

relevance)

https://arcadiso365.sharepoint.com/:b:/r/sit | 3/1/2005 Resource Conservation and Recovery Act Facility |Department of the Army  Specific mention of AFFF fire fighting foam in the
es/USAEC PFOS PFOA/PFAS/General% Investigation Fire Control Training Area Oil/Water Separator
20Documents/READ%20DATA/Belvoir%?2 (SWMU D-02) and Fire Control Training Area
From Site Visit - CERCLA Admin Record - 5/1/2005 Site Investigation Summary Hydrocarbon Spill Dewberry Repetitive information. Mentions the transfering
CERCLA Area, M-26 of property rights at M-26 to VDOT for Fairfax
County Parkway. Geology, Surface water flow,

Admin records 5/27/2005 FY 2006 U.S. Army Garrison Fort Belvoir, Virginia, | (multiple) No relevance to PFAS

Installation Action Plan
Admin records 5/27/2005 FY 2006 U.S. Army Garrison Fort Belvoir, Virginia, | (multiple) No relevance to PFAS

Compliance-Related Cleanup Installation Action

Plan
https://arcadiso365.sharepoint.com/:b:/r/sit |'5/31/2005 Ground-Water Gauging Report- First Quarter 2003 Mactec Engineering and  No relevance to PFAS
es/USAEC PFOS PFOA/PFAS/General% (Building 717) Consulting, Inc.
20Documents/READ%20DATA/Belvoir%?2
OReqion%205/FTBELVOIR0013_2005_1st

Qtr Bldg 717 Post-

Op_Rpt.pdf?csf=1&e=SpW7H0O
From Site Visit - CERCLA Admin Record - 6/1/2005 Groundwater Investigation Summary Report SWMU Dewberry SWMU M-27 was used in the mid-to-late 1950s
CERCLA M-27 for waste ammunition and explosives.
Admin records 7/18/2005 Case Closed; Fort Belvoir Storage Depot, Building ' Commonwealth of No relevance to PFAS

77 Virginia, Department of

Environmental Quality

https://arcadiso365.sharepoint.com/:b:/r/sit | 7/20/2005 Summary of History and Current Status of Solid Department of the Army  Inclues site description and cleanup strategy for
es/USAEC PFOS_PFOA/PFAS/General% Waste Management Units (SWMUs) Fire Control Training Area and related sites
20Documents/READ%20DATA/Belvoir%?2
OReqion%205/FTBELVOIR0187.pdf?csf=1
&e=2zwlFv
Admin records 8/29/2005 Veeder-Root Systems, Annyal Evaluation Report- Mactec Engineering and  No relevance to PFAS

Year 2005 Consulting, Inc.
From Site Visit - CERCLA Admin Record - 9/1/2005 Response to Comments: Site Investigation Dewberry Repetitve information. Depicts the Right of Way
CERCLA Summary Report Hydrocarbon Spill Area M-26 boundary for VDOT.
Admin records 9/2/2005 Injection Well- Building 324 Mactec Engineering and  No relevance to PFAS

Consulting, Inc.

Admin records 9/9/2005 Solid Waste Management Units Background and  Tetra Tech, Inc. No relevance to PFAS

Scope of Work
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Appendix F - Research Log
USAEC PFAS Preliminary Assessment
Fort Belvoir, Virginia

Document Location

(name/type/location)

Date

Document.

Document Name

Author

Descripiton of Information
(type, general subject and PFAS

relevance)

From Site Visit - CERCLA Admin Record - 10/25/2005
CERCLA

Admin records 11/2/2005
Admin records 12/20/2005
From Site Visit - CERCLA Admin Record - 3/1/2006
CERCLA

From Site Visit - CERCLA Admin Record - 3/16/2006
CERCLA

From Site Visit - CERCLA Admin Record - 4/1/2006
CERCLA

Admin Records 4/6/2006
Admin Records 4/11/2006
Admin records 4/11/2006
Admin records 4/11/2006
Admin records 5/9/2006
From Site Visit - CERCLA Admin Record - |5/10/2006
CERCLA

Admin records 6/12/2006

Phase Il Soil and Groundwater Investigation
Report SWMU M-26

Service Order
Case Closed, Fort Belvoir - Building 1199

Environmental Investigation and Removal Plan
SWMU M-27

Support of Excavation and Dewatering Plan at
SWMU M-26
Remedial Implementation Work Plan SWMU M-26

Corrective Action Monitoring Reports (First Quarter
2006)

Summary of Air Permit Requirements- Building
1197

Summary of Air Permit Requirements- Building
1197

Monitoring Well Closure Report, Fort Belvair,
Virginia

Post-Operational Monitoring Report (Building 900)

Additional Piping Excavation Plan SWMU M-26

Case Closed; Fort Belvoir, Building 900

Mactec Engineering and
Consulting, Inc.

DPW-ENRD
Commonwealth of
Virginia, Department of
Environmental Quality
Conti Environment and
Infrastructure, Inc.

Conti Environment and
Infrastructure, Inc.
Conti Environment and
Infrastructure, Inc.

Mactec Engineering and
Consulting, Inc.

Mactec Engineering and
Consulting, Inc.

Mactec Engineering and
Consulting, Inc.

Mactec Engineering and
Consulting, Inc.

Mactec Engineering and
Consulting, Inc.
Unknown

Commonwealth of
Virginia, Department of
Environmental Quality

Repetitve information. VDOT ROW is located
along the southern portions of SWMU M-26. 1968
release primarily impacted soil and groundwater
along the northern (upstream) side of the site
access road - acces road is elevated and forms a
dam which restricted the flow from mogratng
laterally downgradient across the access road.
Thick, impermeable clay,= likely limited the

No relevance to PFAS
No relevance to PFAS

PR e—an _£a _ _ta

Figures depicting M-27 provided. Background
information provided. M-27 was used from the
mid-to-late 1950s for the destruction of
ammunitions and explosives.

Excavation of M-26 piping

Excavation, and containerization of impacted
soils, removal of exisiting wells, etc. Well
removal schedule provided. Excavation work plan
attached.

Description of continued remediation efforts for
petroleum-based spill

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

Part of FTBL-68. Consisted of piping
infrastructure connecting it to FATTS area with
contaminated soils around it

No relevance to PFAS
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Appendix F - Research Log
USAEC PFAS Preliminary Assessment
Fort Belvoir, Virginia

Document Location

(name/type/location)

Date

Document.

Document Name

Author

Descripiton of Information
(type, general subject and PFAS

relevance)

https://arcadiso365.sharepoint.com/:b:/r/sit 6/27/2006
es/lUSAEC PFOS PFOA/PFAS/General%
20Documents/READ%20DATA/Belvoir%?2
OReqion%205/FTBELVOIR0182.pdf?csf=1
&e=CaGAPI

Admin Records 8/10/2006
Admin records 8/11/2006
Admin Records 9/1/2006
General Documents 9/1/2006
Admin records 10/24/2006
Admin Records (FTBELVOIR0001.pdf) 11/1/2006
Admin Records 3/1/2007

From Site Visit - CERCLA Admin Record - 3/1/2007
CERCLA

From Site Visit - CERCLA Admin Record - 5/1/2007
CERCLA

Underground Hazardous Waste Storage Tank at
Building 1124

Corrective Action Monitoring Reports (Second
Quarter 2006)

Directed Shutdown of Building 247 and 3161
Remediation Systems

Final Site Inspection Work Plan, Fort Belvoir,
Fairfax County, Virginia

Draft Operational Range Assessment Program
Phase | Qualitative Assessment Report

Health and Safety Plan for Petroleum-Hydrocarbon
Contaminated Siets at Fort Belvoir, Virginia
Site Safety and Health Plan, Final

Range Procedures and Utilization of Training Areas

Phase 1l Remediation Plan Former Aboveground
Tanks Site (FATTS)

Final Environmental Investigation Summary Report
SWMU M-7/M-18

Commonwealth of
Virginia, Department of
Environmental Quality

Mactec Engineering and
Consulting, Inc.

Mactec Engineering and
Consulting, Inc.
Malcolm Pirnie, Inc.

EA Engineering, Science,
and Technology, Inc.
Mactec Engineering and
Consulting, Inc.

Conti Environment and
Infrastructure, Inc.

United States Department
of the Army
Tetra Tech Inc.

Tidewater, Inc. and
Mactec Engineering and
Consulting, Inc.

Mention of "fire suppression system" in Defense
Ceta (one of Ft. Belvoir's tenant facilities), and in
Belvoir R& D Center

Description of continued remediation efforts for
petroleum-based spill
No relevance to PFAS

No relevance to PFAS
No specific relevance to PFAS
No relevance to PFAS

Ordinance and explosive use, disposal, and
storage

No relevance to PFAS

Background site history, topography, geology,
surfacewater and groundwater flow described.
Figures provided.

SWMU M-7 is a circular concrete based pit, 50
feet in diameter. M-18 is 3 abandonded USTs
south of building 2037/5037 (5037 is the new
numbering for the building). USTs no larger than
10,000 gallons stored flammable liquids like
diesel that were used from 1952-1973 at M-7.
Piping at -18? Topography, surfacewater,
geology, hydrogeology described. Nine soil and
13 groudnwater samples tested for metal, VOCs
and SVOCs. Figures with site location,
groundwater monitoring wells, and gradient
provided.
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Appendix F - Research Log
USAEC PFAS Preliminary Assessment
Fort Belvoir, Virginia

Document Location

(name/type/location)

Date

Document

Document Name

Author

Descripiton of Information
(type, general subject and PFAS
relevance)

From Site Visit - CERCLA Admin Record - 5/1/2007
CERCLA

From Site Visit - CERCLA Admin Record - 5/1/2007
CERCLA

From Site Visit - CERCLA Admin Record - 5/1/2007
CERCLA

From Site Visit - CERCLA Admin Record - 5/1/2007
CERCLA

Admin records 5/8/2007
From Site Visit - CERCLA Admin Record - 6/1/2007
CERCLA

From Site Visit - CERCLA Admin Record - 6/1/2007
CERCLA

Admin records 6/26/2007
Admin records 6/29/2007

Final Environmental Investigation Summary Report | Tidewater, Inc. and

AOPC-04

Mactec Engineering and
Consulting, Inc.

Final Environmental Investigation Summary Report Tidewater Inc.

Petroleum Storage Area (PSA)-2033 at Engineer
Proving Ground

Final Environmental Investigation Summary Report Tidewater Inc.

Petroleum Storage Area (PSA)-2034 at Engineer
Proving Ground

Final Environmental Investigation Summary Report | Tidewater Inc.

Petroleum Storage Area (PSA)-2009 at Engineer
Proving Ground

Post-Operational Ground-Water Gauging Report
(Former Building 773, Former Tanks B and C)
Phase Il Environmental Investigation Plan FTA at
Engineer Proving Ground

Phase Il Environmental Investigation Plan Inside
Heller Loop
Former Tanks B and C

Response to EPA Comments

Mactec Engineering and
Consulting, Inc.
Unknown

Unknown

Mactec Engineering and
Consulting, Inc.
SCS

AOPC-04 is assumed to be part of the fire
equipment testing area and/or fuel storage area.
Consists of a concrete retaining wall, metal
retaining wall, suspect cistern, concrete sump,
fuel tank loading area, piping, and shut off valve
here. Located next to a Former Burning Slab
(AOPC-03B). Topography, surfacewater, geology,
hydrogeology described. Four soil and 3
groudnwater samples tested for metal, VOCs and
SVOCs. Figures with site location, groundwater
monitoring wells, and gradient provided.

2,000 gallon diesel UST was removed. Left
behind contaminated soils. No action nesessary
if the area was not changed/developed. Possible
site reuse prompted additional investigations into
the state of the contamination. Figures of site
and groundwater monitoring wells provided.
4,000 gallons diesel UST removed from the
northeastern side of building 5034. 113 tons of
petroleum impacted soil was removed.
Groundwater monitoring took place. Figures of
site and groundwater monitoring wells provided.
Two 10,00 gallon USTs removed near building
5009 along with 390 tons of impacted soil. a
1,000 gallon fuel oil tank was removed near build
5009 with contaminated soils. The site was
monitoring and later closed.

No relevance to PFAS

Benzenes exceeded MCL at M-18 in the FTA.
Groundwater flow from this site is semi-radially
with flow to the north and east. Carbon
Tetrachloride was also found at AOPC-04 above
MCL. Piping at M-18. figures of sites with
groundwater, surface water, groundwater
gradients, etc. provided.

No relevance to PFAS

No relevance to PFAS
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Appendix F - Research Log
USAEC PFAS Preliminary Assessment
Fort Belvoir, Virginia

Document Location

(name/type/location) Date

Document.

Document Name

Author

Descripiton of Information
(type, general subject and PFAS

relevance)

Admin records 7/19/2007

From Site Visit - CERCLA Admin Record - 9/1/2007
CERCLA

From Site Visit - CERCLA Admin Record - 9/1/2007
CERCLA

From Site Visit - CERCLA Admin Record - |10/1/2007
CERCLA

From Site Visit - CERCLA Admin Record - |10/1/2007
CERCLA

From Site Visit - CERCLA Admin Record - |11/1/2007

CERCLA
From Site Visit - CERCLA Admin Record - |12/1/2007
CERCLA
From Site Visit - CERCLA Admin Record - |12/1/2007
CERCLA

From Site Visit - CERCLA Admin Record - 12/21/2007
CERCLA

Ft. Belvoir Phase Data

Phase Il Environmental Investigation Plan SWMU
M-18 at Engineer Proving Ground

Soil Remediation Report SWMU M-26

Decision Document SWMU M-26 and FATTS

Phase Il Investigation Summary Report FTA at
Engineer Proving Ground

Phase Il Environmental Investigation Plan Inside
Heller Loop

Phase Il Investigation Summary Report FTA at
Engineer Proving Ground

Phase Il Investigation Summary Report FTA at
Engineer Proving Ground

Letter - Enclosed report (AOPC-09)

Directorate of Public
Works, Environmental
and Natural Resources

Division
Unknown

Tetra Tech Inc.

Tetra Tech

Tetra Tech Inc.

Tetra Tech Inc.
Tetra Tech Inc.
Tetra Tech Inc.

US Department of the

Army

No relevance to PFAS

Repetitive information. Provdies good summary of
previous activities. Carbon tetrachloride was
detected in one groundwater sample collected
from a well in AOCP-04. Figures with wells,
gradients, surface water, etc provided.

Repetive information. Four ASTS (0500A, B, C,
and D) proximal to site, and used for fire fighting
activites.

Contamination at both sites - plan for remedial
action described. Provides good summary of
previous studies. Figures of sites and
groundwater monitoring wells provided.
Groundwater flow arrows provided. Location of
pipe provided.

Repetitive information. AOPC-03A and B are
referred to as "Former Burning Slabs" in use
before 1949 throught 1963. AOPC-04 use might
have gone back as far as 1951. Accotink Creek
is 700 feet west of the FTA. 26 groundwater
monitoring wells were installed at the FTA.
Figures with wells, gradients, surface water, etc
provided

Repetitive information. Figures with wells,
gradients, surface water, etc provided.
Repetitive information.
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Appendix F - Research Log
USAEC PFAS Preliminary Assessment
Fort Belvoir, Virginia

Document Location Document Document Name Author Descripiton of Information
(name/type/location) Date (type, general subject and PFAS

relevance)

From Site Visit - CERCLA Admin Record - 2/1/2008 Final Phase Il Investigation Summary Report Tetra Tech Inc. Background site history, topography, geology,
CERCLA FATTS surfacewater and groundwater flow described.
Figures provided. "Over time the contaminants
migrated through the vadose zone and reached
the water table. Although the groundwater
appears to have limited further vertical or
downward migration of the contaminants, the
natural flow of the groundwater also acted as a
transporter to

further disperse the chemicals horizontally or
across the site in multiple directions particularly to
north, northwest, and southeast. This
resulted in a thin lens (5-10 feet thick) of
contamination

located approximately 25 feet below ground
surface over the FATTS area. While the
leaking valve is the likely source of the
contamination it appears that it was
contamination transportation of contaminants by
means of the groundwater that lead to the more
significant impacts"

From Site Visit - CERCLA Admin Record - 2/1/2008 Final Phase IV Investigation Summary Report at Tetra Tech Inc. Repetitive information. Background site history,

CERCLA FATTS topography, geology, surfacewater and
groundwater flow described. Figures provided.

https://arcadiso365.sharepoint.com/:b:/r/sit | 3/1/2008 Investiigation and Removal Action, Range Conti Environment and

es/USAEC PFOS PFOA/PFAS/General% Clearance and Site Investigation Infrastructure, Inc.

20Documents/READ%20DATA/Belvoir%?2
ORegion%205/FTBELVOIR0003.pdf?csf=1
&e=k3f6ca
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Appendix F - Research Log
USAEC PFAS Preliminary Assessment
Fort Belvoir, Virginia

Document Location

(name/type/location)

Date

Document.

Document Name

Author

Descripiton of Information
(type, general subject and PFAS

relevance)

From Site Visit - CERCLA Admin Record - 5/1/2008
CERCLA

Admin records 6/10/2008
Admin records 6/13/2008
Admin records 6/13/2008
Admin records 7/9/2008
Admin records 8/21/2008
Admin records 9/30/2008
Admin records 11/1/2008
From Site Visit - CERCLA Admin Record - 1/1/2009
CERCLA

From Site Visit - AFFF SDS 2/9/2009
Admin records: FTBELVOIR184 3/2/2009

From Site Visit - CERCLA Admin Record - |4/18/2009
CERCLA

Final Phase Il Investigation Summary Report

SWMU A-04 EIP Comments
Corrective Action Plan Addendum (Building 202)

Corrective Action Plan Addendum (Building 202)

RE: For Belvoir 2007 Annual Report

Operation and Maintenance Manual for Catalytic
Oxidizer

Re: Underground Storage Tank Closer Report,
Building 677

Operation and Maintenance Manual and As-Built
Drawings- UST Conversion to E-85 Fuel (Building
1124)

Environmental Investigation Plan AOPC-20

SDS - JET-X 2% High Expansion Foam
Concentrate

Phase | RFI
Letter - 3rd Quarter 2008 LTM Submittal

Tetra Tech Inc.

Tetra Tech

Mactec Engineering and
Consulting, Inc.

Mactec Engineering and
Consulting, Inc.
Commonwealth of
Virginia, Department of
Environmental Quality
Proact Services
Corporation

Aisow Technologies
Corporation

Aisow Technologies
Corporation

Unknown

ANSUL

Tidewater, Inc.
US Department of the
Army

PSA 2000 consists of 4 former ASTs used for
fueling and fire training activites. Located within
the FTA. Tanks A, B, and C were installed prior
to 1949 and were located in the area east of the
perennial stream that flows between SWMUs M-7
and M-26 and Tank D was installed between the
years of 1950 and 1954. The use of these tanks
is unknown apart from the release (Solid Waste
Management Unit M-26) of between 30,000 and
100,000 gallons of gasoline from Tank D in
August 1968. It appears based on the historical
aerial photographs that the tanks were
decommissioned over a period of 12

years from 1972 to 1984. Figures provided.

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS
No relevance to PFAS

No relevance to PFAS

Site identified December 2008 during site prep for
the installation of underground infrastructure
lines. The Matthews Group reported suspected
contaminated soils exhibiting ordor and stain in a
test pit hole, encountered 6 feet bgs. 10 soil
boringw and 3 groundwater monitoring wells were
installed to investigate.

Foam in Lakota/O'neil fire suppresion system;
foam associated with release May 18, 2018. Non-
PFAS

No relevance to PFAS
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Appendix F - Research Log
USAEC PFAS Preliminary Assessment
Fort Belvoir, Virginia

Document Location

(name/type/location)

Date

Document.

Document Name

Author

Descripiton of Information
(type, general subject and PFAS

relevance)

Admin Records 5/15/2009
https://arcadiso365.sharepoint.com/:b:/r/sit | 7/15/2009
es/lUSAEC PFOS PFOA/PFAS/General%
20Documents/READ%20DATA/Belvoir%2
OReqion%205/FTBELVOIR0177.pdf?csf=1

&e=27z6Fx

From Site Visit - CERCLA Admin Record - |7/15/2009
CERCLA

Admin records 2/15/2010

https://arcadiso365.sharepoint.com/:b:/r/sit | 6/7/2010
es/lUSAEC PFOS PFOA/PFAS/General%
20Documents/READ%20DATA/Belvoir%?2
OReqion%205/FTBELVOIR0202.pdf?csf=1
&e=zIGGWb

Admin records 8/10/2010
11/11/2010
Admin records 8/3/2011
Admin Records 8/2/2011,
8/8/2011
Admin Records 8/3/2011,
8/16/2011

From Site Visit - CERCLA Admin Record - 10/1/2011
CERCLA

Annual Corrective Action Monitoring Report (First
Quarter 2009)
Government Performance and Results Act

Letter - 4th Quarter 2008 LTM Submittal
Annual Corrective Action Monitoring Report

RCRA-Based Phase || PBA

Post-Operational Monitoring Report, Second
Quarter 2010
Ansulite ARC 3x6 MSDS

Historic Petroleum Storage Area MP-1 (Storage
Update Meeting)

Annual Corrective Action Monitoring Report
(Second Quarter 2011)

Corrective Action Monitoring Reports (Second
Quarter 2011)

Human Health Risk Assessment FTA Fort Belvoir
North Area.

Mactec Engineering and
Consulting, Inc.
Directorate of Public
Works, Environmental
and Natural Resources
Division

US Department of the
Army

Mactec Engineering and
Consulting, Inc.

Mactec Engineering and
Consulting, Inc.
Ansul

AMEC Environment and
Infrastructure, Inc.
AMEC Environment and
Infrastructure, Inc.
Tetra Tech

No relevance to PFAS

Mention of Fire Control Training Area Unit.
Mention of APOC-20 (believed to be a burn-pit)

No relevance to PFAS

Includes figure with vehicle wash rack

No relevance to PFAS

Includes identification, hazards identification,
composition/information on ingredients, first aid
measures, fire-fighting measures, accdiental
release measures, hadnling and storage,
exposure controls/personal protection, physical
and chemical properties, stability and reactivity,
toxicological information, ecological information,
disposal considerations, transport information,
regualtory information, and other information for
Ansul Ansulite ARC 3x6

No relevance to PFAS

Description of continued remediation efforts for
petroleum-based spill
No relevance to PFAS

FTBL-66. Last used in the mid-1960s for testing
fire-fighting equipment. AOPC-04 was a building
that provided water and fire suppressents; 3
USTs there (SWMU M-18). SWMU M-07 was a
concrete pad where fire testing occurred. SWMU
M-18 was the area of the USTs that stored fuel
for the fire-fighting. Combined SWMUs is ~9
acres.
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Appendix F - Research Log
USAEC PFAS Preliminary Assessment
Fort Belvoir, Virginia

Document Location

(name/type/location)

Date

Document.

Document Name Author

Descripiton of Information
(type, general subject and PFAS

relevance)

https://arcadiso365.sharepoint.com/:b:/r/sit | 10/1/2011
es/USAEC_PFOS_PFOA/Region1/Shared
%20Documents/Fort%20Belvoir/03_Delive
rables/11%20-
%20S1%20Scoping%20Call%20Slides/Res
ources/Reports/HHRA%20for%20PSA%20
Inside%20Heller%20Loop.pdf?csf=1&web
=1&e=kMpdBf

From Site Visit - Old Hospital - Bldg 808  |10/1/2012

From Site Vist - Documents from Kelsey 2012

for AEC for PFAS PA - Stormwater

From Site Visit - CERCLA Admin Record - 5/1/2013
CERCLA

Human Health Risk Assessment, Inside Heller Tetra Tech

Loop, Fort Belvoir North Area.

Phase Il Facility Characterization Assessment IAP worldwide Services

Report Buildings 808, 808A, and 808B

2012-01-25 MS4 Permit Compliance Report Paciulli, Simmons, and

Associates

Long-term Monitoring Plan Addendum Former
SWMU M-26 Hydrocarbon still area and FATTS.

Pesticides data and analytical results are included
(from Engineer Proving Ground: APOC-14-EB-
090607, BM39-MWO01, BM39-MW03)

Closure of Hospital building due to BRAC
requirements. Part of building 808 was converted
into a new outpatient warrior clinic. Silver found
in rooms via wipe samples (RCRA metals)
DeWitt Army Community Hospital (DACH) was
built in September 26, 1054 and closed August
2011. Ag found in dark room B136 at 0.58; X-ray
room C129 at 0.60; Change room C139 at 0.60;
Office D206 at 0.27; Storage room A416 at 7.4;
Soiled Utility B517 at 0.16; in Trauma room.

Document failed to load properly. Need to revisit

Watershed information provided. SWM areas
map - over half of the impermeable land drians
directly into streams.

4 ASTs at SWMU M-26. 30,000 to 10,000
gallons of gas from tank 05000D was spilled in
August in 1968 from an AST - gas flowed over the
protective bern and flowed into an unnamed
tributary and Accotink Creek. Gas was ignited ,
trees, structures, and the 1-95 Bridge over
Accotink was destroyed . M-26 is the area
impacted by the spill.

5 ASTS on an 6-acre parcel were used for fire
training at the FATTS area. Open top vessels in
which fuel was poured and set on fire.

Piping connected M-26 to FATTS leaked and

contributed to contamination - 70,000 tons of
impacted soils were removed.
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Appendix F - Research Log
USAEC PFAS Preliminary Assessment
Fort Belvoir, Virginia

Document Location

(name/type/location)

Date

Document

Document Name

Author

Descripiton of Information
(type, general subject and PFAS

relevance)

General Documents- IMCOM Sampling 10/15/2013
Data 2016
https://www.duffelblog.com/2014/04/center- 4/18/2014
orm-fire/

https://arcadiso365.sharepoint.com/:b:/r/sit 4/28/2014
es/USAEC_PFOS_PFOA/Region1/Shared
%20Documents/Fort%20Belvoir/03_Delive
rables/11%20-
%20S1%20Scoping%20Call%20Slides/Res
ources/Reports/3161%20CMR%201st%20
QTR%202014.pdf?csf=1&web=1&e=RsUx

3z

From Site Visit - CERCLA Admin Record - 9/1/2014
CERCLA October 2014 Admin Record

Update

From Site Visit - Old Hospital - Bldg 808  10/14/2014
General Documents 2014
From Site Vist - Documents from Kelsey 2014

for AEC for PFAS PA - Conservation

From Site Vist - Documents from Kelsey 2014-2015
for AEC for PFAS PA - Stormwater

From Site Vist - Documents from Kelsey |2014-2015
for AEC for PFAS PA - Stormwater

From Site Visit - CERCLA Admin Record - |1/13/2015
CERCLA September 2015 Admin Record

Update

From Site Vist - MWR Car Wash SDS 4/1/2015
From Site Vist - MWR Car Wash SDS 4/23/2015
From Site Vist - MWR Car Wash SDS 4/23/2015
From Site Vist - MWR Car Wash SDS 4/23/2015
From Site Vist - MWR Car Wash SDS 4/24/2015
From Site Vist - MWR Car Wash SDS 5/1/2015

IMCOM - PFOA PFOS Water System Testing
Center for Operational Risk Management Catches
Fire

Post-Operational Monitoring Report, First Quarter
2014, Building 3161- Fort Belvoir, Virginia

Final 2014 Groundwater Sampling Report FTBL-
068

Appendix 1 Analytical Data Packages

DoD Inventory of Fire/Crash Training Area Sites

Integrated Cultural Resources Management Plan

American Water UCMRS3 Results
American Water UCMR3 Results

Letter - Enclosed 2014 Groundwater Sampling
Report FTBL-068

SDS - CleanEdge 2880
SDS - CleanEdge 2102, 2103, 2104
SDS - CleanEdge 2279

SDS - CleanEdge 2689
SDS - CleanEdge 2689-R
SDS - CleanEdge 2049

DuffelBlog

AMEC Environment and
Infrastructure, Inc.

CB&l Federal Services,
LLC

Test America

US Army Garrison Fort
Belvoir

American Water?
American Water?

US Department of the
Army

CleanEdge, LLP
CleanEdge, LLP
CleanEdge, LLP

CleanEdge, LLP
CleanEdge, LLP
CleanEdge, LLP

All analytes non-detect

Building fire; Fort Belvoir Fire Department
responded
No relevance to PFAS

Repetitive information. Summarizes previous
reports. Provides data on water quality
parameters as well as contaminants for sites.
Figures provided with groundwater monitoring
wells.

Document failed to load properly. Need to revisit

Identifies Fort Belvoir army fire and crash sites
(Sites M-07/18 and APOC-4, as well as Fire
Fighting Training/Burn Area)

Sewage pump station Facillity #7350 (formerly
350); SM-1 Plant Facility#372, Waste Retention
Building; and Water Filtration Building Facility
#1400 listed eligible for SHPO Architectural
Resources.

No hits for PFAS constituents on Telegraph
Road.

No hits for PFAS constituents on
"TelegraphintertEP AM."

Proprietary Surfactant Blend listed.
Proprietary Surfactant Blend listed.
Proprietary Surfactant Blend listed.

Proprietary Surfactant Blend listed.

Proprietary Surfactant Blend listed.
Proprietary Surfactant Blend listed.
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Document Location

(name/type/location)

Date

Document.

Document Name

Author

Descripiton of Information
(type, general subject and PFAS

relevance)

From Site Visit - CERCLA Admin Record - 11/24/2015
CERCLA 2017 Admin Record Update
https://arcadiso365.sharepoint.com/:b:/r/sit | 12/21/2015
es/USAEC_PFOS_PFOA/Region1/Shared
%20Documents/Fort%20Belvoir/03_Delive
rables/11%20-
%20S1%20Scoping%20Call%20Slides/Res
ources/Reports/Sewer%20Mapbook%20-
%20ALL.pdf?csf=1&web=1&e=8PRWUN

From Site Visit - CERCLA Admin Record - 12/31/2015
CERCLA 2017 Admin Record Update

From Site Visit - CERCLA Admin Record - 2/1/2016
CERCLA 2017 Admin Record Update

From Site Visit - CERCLA Admin Record - 2/3/2016
CERCLA

From Site Visit - CERCLA Admin Record - 8/1/2016
Fort Belvoir Final LUCIP

From Site Vist - Documents from Kelsey  12/12/1984,
for AEC for PFAS PA - Spill Response- 6/28/2016
Discharges - Known-Suspected AFFF

Discharged

General Documents- IMCOM Sampling 2016

Data 2016

General Documents- IMCOM Sampling 2016

Data 2016

Letter - FTBL North Area: FTA (FTBL-66) Draft USEPA
Sampling and Analysis Plan (SAP) EPA approval

Sewer Mapbook - ALL

American Water, Military

Services Group

Quality Assurance Project Plan for Data Collection
Activites for SWMUs

Final Sampling and Analysis Plan For Data Gap
Investigation and Feasiblity Studeis FTA (FTBL-66) Venture

Venture

Letter - USEPA approval of Ft. Belvoir QAPP USEPA

Final Land Use Control Implementation Plan

1984 Plane Crfash South of DAAF Files (2) - Email - Unknown/Various

Jero Sebek and Gary Smith; Website with
Summary of Crash

IMCOM Sampling Data 2016

IMCOM PROS/A Report

TriEco Tetra Tech, Joint

TriEco Tetra Tech, Joint

Aesostar SES LLC

No relevance to PFAS

Likely irrelevants; could not load document
properly.

Repetitive information. Describes surface water,
groundwater flow, geology, hydrogeology
installation wide.

LUC, LTM, and CMI(O) at FTBL-68, M-26 FATTS.
Former landfills mentioned from 1940s-1950s.

PFCS used to extinguish plane that crashed
south of DAAF on December 13, 1984. Another
time PFCS were used to extinguish a helicopter
fire at DAAF that occurred when the motor caught
fire.

Archive dated December 12, 1984 - crashed
occurred in a wooded area adjcent to the airfiled
while attempted to land with zero visibility -
information from Army Sgt. Thomas Wade.

No mention of Belvoir

No mention of Belvoir
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Document Location

(name/type/location)

Date

Document

Document Name

Author

Descripiton of Information
(type, general subject and PFAS

relevance)

4/10/2017
4/12/2017
FTBL 6/2/2017
From Site Visit - CERCLA Admin Record - 6/15/2017
CERCLA 2017 Admin Record Update
General Documents 8/31/2017
From Site Vist - Documents from Kelsey 9/1/2017
for AEC for PFAS PA - Spill Response-
Discharges - SPCC Plan
9/1/2017
11/15/2017
From Site Visit - CERCLA Admin Record - 1/1/2018
CERCLA 2017 Admin Record Update
From Site Visit - CERCLA Admin Record - |1/11/2018
CERCLA
From Site Visit - CERCLA Admin Record - 1/11/2018
CERCLA 2017 Admin Record Update
From Site Visit - CERCLA Admin Record - |2/20/2018
CERCLA 2017 Admin Record Update
General Documents 2/23/2018

CHEMGUARD C306-MS-C 3% AFFF C306-MS-C
Concentrate Safety Data Sheet

USEPA Spill Incident Form (Building 1436)

FY2016 Fort Belvoir Army Defense Environmental
Restoration Program, Installation Action Plan
(printed 2 June 2017)

Letter - 2017 Draft Final Master Uniform Federal
Policy Plan

Lead PFOS-PFOA Groundwater Sampling

Ft Belvoir SPCC Plan

Fort Belvoir Spill Prevention, Control, and
Countermeasure Plan

USEPA Spill Incident Report Form (Building 1436)

Final Uniform Federal Policy Quality Assurance
Project Plan

Letter - VDEQ approval of Final Uniform Policy
Quality Assurance Plan

Letter - Approval of the Final Uniform Federal
Policy Quality Assurance Plan

Letter - Final QAPP FTBL-68, FTBL-69, and CC-
MPS-2009

FY 18-IMCOM Pesticide Use Proposal

Chemguard

Fort Belvloir Fire
Department & DPW

Fort Belvoir Directorate of
Public Works

US Department of the
Army

Water Resources Division
Army Public Health
Center

Water Resources Division
Army Public Health
Center

Fire Department & DPW

AECOM
VDEQ
VDEQ

VDEQ

Includes identification, hazards identification,
composition/information on ingredients, first aid
measures, fire-fighting measures, accdiental
release measures, hadnling and storage,
exposure controls/personal protection, physical
and chemical properties, stability and reactivity,
toxicological information, ecological information,
disposal considerations, transport information,
regualtory information, and other information for
CHEMGUARD C306-MS-C 3% AFFF concentrate

Describes incident inside Buildilng 1436, which
involved a spill of about 5 gallons fo 3% AFFF
concentrate. Report describes extent of spill,
areas of impact, and corrective actions taken.
Installation background and history; information
on current and closed installation restoration
projects.

Enclosed plan sent to VDEQ.

No mention of Belvoir
Drainage flow and tank figures provided.

No relevance to PFAS

Describes incident outside of Building 1436,
which involved 10-15 gallons of AFFF concentrate
foam. Report describes extent of spill, areas of
impact, and corrective actions taken.

Quality assurance plan.

Approval of QA plan.
Approval of QA plan.

No mention of Belvoir
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Document Location

(name/type/location)

Document.
Date

Document Name

Author

Descripiton of Information
(type, general subject and PFAS

relevance)

From Site Vist - from DAAF interview -
Incident Report for Lakota Hangar

From Site Visit - AFFF Manifest

From Site Visit - CERCLA Admin Record -
CERCLA

From Site Vist - Documents from Kelsey
for AEC for PFAS PA - Conservation

https://arcadiso365.sharepoint.com/:b:/r/sit
es/USAEC_PFOS_PFOA/Region1/Shared
%20Documents/Fort%20Belvoir/03_Delive
rables/11%20-
%208S1%20Scoping%20Call%20Slides/Res
ources/Reports/2018-
November_Building%203233%20SCR_Fin
al.pdf?csf=1&web=1&e=kyVE68

5/18/2018

5/18/2018

5/21/2018

5/22/2018

5/30/2018

6/22/2018

8/1/2018

11/1/2018

Memorandum of Record. INC# 2018-1705881,
6959 Britten Dr. Building 3140/3141, Accidental
Sprinkler/Deluge System Discharge

US Army Garrison Fort Belvoir, Fort Belvoir
Directorate of Public Works Investigation Form

USEPA Spill Incident Form (Building 3140)

Prep Site Investigation Report

HEPACO Manifest

VDOT Landuse Permit

Integrated Natural Resources Management Plan

Final Building 3233 Site Characterization Report
Addendum

Fort Belvoir Fire and
Emergency Service

Fort Belvoir Fire and
Emergency Service

Fort Belvoir Fire
Department & DPW

Virginia Department of
Environmental Quality
HEPACO

Fort Belvoir

US Army Garrison Fort
Belvoir

AECOM

Repetitive Information; pictures provided.

Describes investigation of potential impacts from
accidental release of AFFF at Lakota Hanger,
Building 3140. Form includes description of visit,
photos, and maps with potentially impacted
areas.

Describes incident at Lakota Hanger, Building
3140, involving accidental release of fire
suppressant foam (JET-X 2% High Expansion
Foam Concentrate) and subsequent migration
into the stormwater conveyance system and
sanitary lines on DAAF.

Describes the site inspection following the spill of
AFFF concentrate at Building 3140 (Lakota
Hangar), including inspection notes and photos.
Turned in 5,100 gallons, 4,150 gallons, and 3,300
gallons of AFFF/Water on 5/30/2018 to HEPACO
in Norfolk, VA

Installation of groundwater monitoring wells within
a Fairfax County ROW - 6 wells for FTBL-69 and
24 for FTBL-68.

General installation descriptions provided -
background etc. Wildfire management plan
provided. No prescribed burning at Ft Belvoir -
currently and historically.

No relevance to PFAS

Page 22 of 35



Appendix F - Research Log
USAEC PFAS Preliminary Assessment
Fort Belvoir, Virginia

Document Location Document Document Name Author Descripiton of Information
(namef/type/location) Date (type, general subject and PFAS
relevance)
From Site Visit - CERCLA Admin Record - 12/1/2018 Final FTBL-68: Semi Annual Groundwater AECOM FTBL-68 consists of sites M-26, Hydrocarbon
CERCLA Monitoring Report Spill Area and the Former Above Ground Test

Tank Site (FATTS). Wells were re-installed after
the highway was constructed (2007-2010).

August 1968 approximately 30,000 to 100,000
gallons of gasoline were released from a 100,000
gallon AST (ID 05000D) into an unnamed,
intermittent tribuarty of Accotink Creek. The gas
ignited subsequently burning and destroying the
bridge over 1-95 and nearby buildings.

Historical ASTS located at FATTS consisted of
over top vessels in which fuel was poured, ignited
and extinguished as part of fire fighting training.
The 5 ASTs at the site were removed before
1994.

70,000 tons of soil was excavated

http://www.amwater.com/ccr/fortbelvoir.pdf 2018 2018 Annual Water Quality Report, Fort Belvoir, American Water supplies Fort Belvoir watert
PWS ID: VA6059450 and/or wastewater services

https://www.wsscwater.com/sites/default/fil 2019 Water Quality Report, FY2019 WSSC Water Provides information on water quality and drinking

es/2021-03/wqr%202019.pdf water sources.

From Site Visit - CERCLA Admin Record - 1/1/2019 Final Supplemental Remdial Investigatio Report for AECOM CC-MPS-2009 consists of former UST petroleum

CERCLA CC-MPS-2009 storage areas (PSA-2009, 2033, 2034). 508 tons

of petroleum impacted soil was removed from
PSWQA-2009 and 2034 after the tanks were
removed. Tanks wee associated with several
buildings. Tanks ranged between 2,000 to 10,000
gallons. Carbon Tertachloride was a contaminant
of concern for PSA-2034
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Document Location Document Document Name Author Descripiton of Information
(name/type/location) Date (type, general subject and PFAS
relevance)
From Site Visit - CERCLA Admin Record - 2/1/2019 FTBL-66 Data Gap Investigation Report, Final TriEco Tetra Tech, Joint | Great description of site and figures provided;
CERCLA Venture PFCs detected. M18-MW34 210 ng/l PFC

"PFCs were detected in the FTA groundwater
samples at low levels. All detected PFCs were
below the screening levels, indicating the FTA
has not been impacted by PFCs" Detections
ranged between 2ng/l and 210ng/I.

From Site Visit - CERCLA Admin Record - 2/28/2019 Letter - FTBL66 Data Gap Investigation - VDEQ no VDEQ
CERCLA further comments
From Site Visit - CERCLA Admin Record - 14/25/2019 Letter - FTBL66 Data Gap Investigation - VDEQ VDEQ
CERCLA response on comments.
4/27/2019 USEPA Spill Incident Report Form (Lewis Village) |Fire Department & DPW  Describes an incident at Lewis Village, which
involved a car fire upon which approximately 5-10
gallons of AFFF foam were applied. Report
describes the incident and subsequent action.
4/28/2019 USEPA Spill Incident Report Form (DAAf Fire Fire Department & DPW  Describes an incident at the DAAF Fire Station
Station, Fire Training Area) fire training are, which involved discharge of
approximately 25 gallons of AFFF concentrate.
The report describes the incident and subsequent
corrective action.
5/1/2019 Virginia Department of Environmental Quality, Fort Belvoir Directorate of Describes an incident at the DAAF Fire Station,
Report Pollution Online Form Public Works which involved release of approximately 1 gallon

of AFFF concentrate which resulted in
approximately 10-20 gallons of AFFF foam (C8
formula). Report describes
From Site Visit - AFF SDS 8/20/2019 MSDS - ANSULITE 3% AFFF (AFC-3-A) ANSUL Foam in Night Vision Hangar; PFAS not
specifically mentioned; assumed to be in mixture,
possbily that it is a component below reportable
levels.
1/1/2020 Final FTBL-68: Semi-Annual Event #3 Groundwater AECOM Report includes site description and background,
Monitoring Report description of field activities, summary of results,
and analysis of results. No specific mention of
PFAS.
6/1/2020 Final Preliminary Assessment Report, Army AECOM Technical Report includes AOls, summary of uncertainties,
Aviation Support Facility, Fort Belvoir, Virginia Services, Inc. and a summary of PA findings. Includes
descriptions of FTA and non-FTA areas. Mentions
of AFFF spills.
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Document Location

(name/type/location)

Date

Document.

Document Name

Author

Descripiton of Information
(type, general subject and PFAS

relevance)

https://www.charlescountymd.gov/services 12020
/public-works-utilities/water-quality-reports

Virginia Department of Environmental 2020
Quality

Installation 6/1/2021
https://pwcsa.dcatalog.com/v/East- 2021

Distribution-System-2020/

https://www.fairfaxwater.org/sites/default/fil 2021
es/newsletters/ccr _2020.pdf

https://en.climate-data.org/north- 2021
america/united-states-of-
americal/virginia/alexandria-764481/
10/20/2021
10/21/2021

2019 Annual Drinking Water Quality Report

Well registration data for wells installed between
2015 and 2020. Virginia Department of
Environmental Quality and Virginia Department of
Health Water Well Registration Records. Provided
via Freedom of Information Act request in July
2020.

Final Data Gap Investigation Report for Resource
Conservation Recovery Act (RCRA) Solid Waste
Unit (SWMU) MP-2, U.S. Army Garrison Fort
Belvoir, Virginia (excerpt)

2020 Water Quality Report, East System 6153600

2020 Annual Water Quality Report

Climate Data for Alexandria, Virginia

Email from P. Gregory, General Engineer (FTBL) to
R. Williams (Arcadis) re: When Hangar 3232 was
renovated, and the fire-suppression system was
replaced

Email from J. Jett, Jr., Fire Marshal (FTBL) to R.
Williams (Arcadis) re: When Hangar 3232 was
renovated and what sort of fire-suppression system
was utilized prior to renovation.

Charles County, MD

Virginia Department of
Environmental Quality

Plexus Scientific
Corporation

Prince William County
Service Authority
Fairfax Water

Climate-Data.Org

P. Gregory

J. Jett, Jr.

Provides information on water quality and drinking
water sources for the 15 water systems in the
county.

Well registration data for wells installed in Virginia
from 2015 up until the request was submitted in
July 2020.

Provides information on the geology and
hydrogeology of FTBL.

Provides information on the source of water for
zip codes where there was a PFAS detection in
2014.

Provides information on water quality and surface
water intakes.

Provides average high and low temperatures and
precipitation by month.

Current fire-suppression system in Hangar 3232
was installed in 2019. It utilizes a non-PFAS-
containing high-expansion foam. The hanga was
equipped with a water deluge fire-suppression
system since the hangar became operational until
the hangar was renovated in 2019 and the fire-
suppression system was replaced.

Current fire-suppression system in Hangar 3232
was installed in 2019. It utilizes a non-PFAS-
containing high-expansion foam. The hanga was
equipped with a water deluge fire-suppression
system since the hangar became operational until
the hangar was renovated in 2019 and the fire-
suppression system was replaced.
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Document.

Date

Document Name

Author

Descripiton of Information
(type, general subject and PFAS
relevance)

Admin records

Admin records

Admin records

Admin records

Admin records

Admin records

Admin records

Admin records

Admin records

05/23/2022

Various

Various

Various

Various

Various

Various

Various

Various

Various

Email from J. Jett, Jr., Fire Marshal (FTBL) to R.
Williams (Arcadis) re: When Hangar 3140's Jet-Ex
fire-suppression system was installed and what sort
of fire-suppression system was installed previously.

Case Closed; US Army- Fort Belvoir

Storage Tank Profile

Corrective Action Plan

Corrective Action Monitoring Report

Corrective Action Monitoring Report

Corrective Action Plan

Corrective Action Plan

Corrective Action Monitoring Report: Building
2217/2209

Groundwater Gauging Report: Building 2217/2009

J. Jett, Jr.

Commonwealth of
Virginia, Department of
Environmental Quality

Directorate of Engineering

and Housing
Environmental and
Natural Resources

Law Engineering and
Environmental Services,
Inc.

Law Engineering and
Environmental Services,
Inc.

Law Engineering and
Environmental Services,
Inc.

Law Engineering and
Environmental Services,
Inc.

Law Engineering and
Environmental Services,
Inc.

Law Engineering and
Environmental Services,
Inc.

Law Engineering and
Environmental Services,
Inc.

Current fire-suppression system in Hangar 3140
was installed in approximately 2011. It utilizes a
non-PFAS-containing high-expansion foam. The
hangar was equipped with a water deluge fire-
suppression system since the hangar became
operational until the the fire-suppression system
was replaced in ~2011.

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS

No relevance to PFAS
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Document Location Document

(name/type/location) Date

Document Name Author Descripiton of Information

(type, general subject and PFAS

relevance)

Admin Records Various Corrective Action Monitoring Report (First, Second, Mactec Engineering and | No relevance to PFAS
Third, Fourth Quarter 2009) Consulting, Inc.

Admin records Various Corrective Action Monitoring Report Mactec Engineering and  No relevance to PFAS
Consulting, Inc.

Admin records Various Corrective Action Monitoring Report Mactec Engineering and  No relevance to PFAS
Consulting, Inc.

Admin records Various Corrective Action Monitoring Report Mactec Engineering and  No relevance to PFAS
Consulting, Inc.

Admin records Various Corrective Action Monitoring Report Mactec Engineering and  No relevance to PFAS
Consulting, Inc.

Admin records Various Corrective Action Monitoring Report Mactec Engineering and  No relevance to PFAS
Consulting, Inc.

Admin records Various Corrective Action Plan Mactec Engineering and  No relevance to PFAS
Consulting, Inc.

Admin records Various Corrective Action Monitoring Report Mactec Engineering and  No relevance to PFAS
Consulting, Inc.

Admin records Various Corrective Action Monitoring Report Mactec Engineering and  No relevance to PFAS
Consulting, Inc.

Admin records Various Corrective Action Monitoring Report Mactec Engineering and  No relevance to PFAS
Consulting, Inc.

Admin records Various Post-Operational Monitoring Report (Building 1199) 'Mactec Engineering and  No relevance to PFAS
Consulting, Inc.

Admin records Various Corrective Action Monitoring Report Mactec Engineering and  No relevance to PFAS
Consulting, Inc.

Admin records Various Corrective Action Monitoring Reports Mactec Engineering and  No relevance to PFAS
Consulting, Inc.

Admin records Various Corrective Action Monitoring Report Mactec Engineering and  No relevance to PFAS
Consulting, Inc.

Admin records Various Corrective Action Monitoring Report Mactec Engineering and  No relevance to PFAS
Consulting, Inc.

Admin records Various Groundwater Monitoring Report (SWMU M-26 and 'Mactec Engineering and | No relevance to PFAS

FATTS)

Consulting, Inc.
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Document Location Document

(name/type/location) Date

Document Name Author Descripiton of Information

(type, general subject and PFAS

relevance)

Admin records Various Groundwater Monitoring Report (SWMU M-27) Mactec Engineering and  No relevance to PFAS
Consulting, Inc.
Mactec Engineering and  No relevance to PFAS

Consulting, Inc.

https://arcadiso365.sharepoint.com/:b:/r/sit | Various
es/lUSAEC PFOS PFOA/PFAS/General%
20Documents/READ%20DATA/Belvoir%?2
OReqion%205/FTBELVOIR0018 T 17 Fig

various site maps and figures

ures.pdf?csf=1&e=rbogvs

Admin records Various Corrective Action Monitoring Report Mactec Engineering and  No relevance to PFAS
Consulting, Inc.

Admin records Various Corrective Action Monitoring Report Mactec Engineering and  No relevance to PFAS
Consulting, Inc.

Admin records Various Corrective Action Monitoring Report Mactec Engineering and  No relevance to PFAS
Consulting, Inc.

Admin records Various Corrective Action Monitoring Report Mactec Engineering and  No relevance to PFAS
Consulting, Inc.

Admin records Various Ground-Water Gauging Report Mactec Engineering and  No relevance to PFAS
Consulting, Inc.

Admin records Various Corrective Action Monitoring Report Mactec Engineering and  No relevance to PFAS
Consulting, Inc.

Admin records Various Ground-Water Gauging Report Mactec Engineering and  No relevance to PFAS
Consulting, Inc.

Admin records Various Corrective Action Monitoring Report Mactec Engineering and  No relevance to PFAS
Consulting, Inc.

Admin records Various Corrective Action Monitoring Report Mactec Engineering and  No relevance to PFAS
Consulting, Inc.

Admin records Various Corrective Action Monitoring Report Mactec Engineering and  No relevance to PFAS
Consulting, Inc.

Admin records Various Corrective Action Monitoring Report Mactec Engineering and  No relevance to PFAS
Consulting, Inc.

From Site Vist - Documents from Kelsey  Various Final Data Gap Investigation Report FTBL-66 (Fire TriEco Tetra Tech Joint |"PFCs were detected in the FTA groundwater

for AEC for PFAS PA - Restoration

Training Area)

Venture

samples at low levels. All detected PFCs were

below the

screening levels, indicating the FTA has not been
impacted by PFCs" Detections ranged between

2ng/l and 210ng/1.
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Document Location

(name/type/location)

Document.
Date

Document Name

Author

Descripiton of Information
(type, general subject and PFAS

relevance)

From Site Vist - Documents from Kelsey
for AEC for PFAS PA - Spill Response-
Discharges - Known-Suspected AFFF
Discharged

From Site Vist - Documents from Kelsey
for AEC for PFAS PA - Spill Response-
Discharges - Known-Suspected AFFF
Discharged

From Site Vist - Documents from Kelsey
for AEC for PFAS PA - Spill Response-
Discharges - Known-Suspected AFFF
Discharged

Various

Various

Various

2017-04-12 AFFFF spill inside Bldg 1436 - LRC
Files

2017-11-15 AFFF Discharge outside Bldg 1436
_LRC Files

2018-05-17 Lakota Hangar Bldg 3140 Fire
Supression System Files

Unknown/Kelsey Ross

Unknown/Kelsey Ross

Unknown/Kelsey Ross

Photos - Empty Ansulite 3%AR AFFF 55 gallon
drum (remaining AFFF from truck that did not spill
out was put in it). Drain covered. Lab pack that
AFFF and absorbant material was put into.
Culpable valve on engine.

Spill Form - 5 gallons AFFF concentrate spilled
from fire truck due to corroded valve - don’t know

what tvpe of foam spilled. Proper cleanup with 20
Email/ Spill Form - Spill of 10-15 gallons AFFF

concentrate/foam spilled outside garage area; no
onsite personnel; Fire Department responded.
Wet spot (AFFF) didn’t reach grass. Reportedly,

Spill Form/Memo/Incident log/ other documents -
fire suppression system activated due to a power
surge; 40,100 gallons of 2% AFFF (JET-X 2 3/4%
High-Expansion Foam Conc.) was released. On
Thursday, 17 May 2018, the foam had engulfed
the entire hangar. Foam spread outside onto
grassy areas - including a grassy depression that
drains water from the run way and taxi area into a
stream. Foam was visible in yard inlets. Foam
used was not PFAS AFFF. See documents for
additional details.

Other - Storm Utility map provided showing
drainage flow and spill area. Photos depict the
foam quantity and spill measures.
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Document Location Document Document Name Author Descripiton of Information
(name/type/location) Date (type, general subject and PFAS

relevance)

From Site Vist - Documents from Kelsey  Various 2019-04-25 FAAD Fire Station Training Area AFFF Unknown/Kelsey Ross Photos - Foam on cracked concrete and adjoining
for AEC for PFAS PA - Spill Response- Thursday Incident Files grassy areas. Standing water mixed with foam.
Discharges - Known-Suspected AFFF Soil removal and vacuuming.

Discharged

VDEQ Report Pollution Form / Pollution report
text- Firefighter accidentally pressed foam button
on Foam 466 unity on Thursday 25 April 2019.
Approximately 1 gallon of AFFF concentrate was
release resulting in 10-20 gallons of foam -
Ansulite 3% AFFF (AFC-3-A). Because the fire
training exercise was using water first, there were
puddles of water/foam around the fire training
areal/concrete pad. Faom spread to ditch on
western side of FTA pad and on easter side in
grassy area. Trench on FTA pad had foam in it,
which connected to a bioretention pond, that did
not have foam in it. Shop vacuum removed foam
in water. Sod cutter removed 2-3 inches of soil in
foam covered grass areas.. Total of 10 drums
were taken to hazardous waste facility with the
impacted soil and water.

Other - Aerial map provided. SDS for Ansulite
3% AFFF with "other components" not listed -
likely PFAS. Aerial Map with foam depicted and
surface water. Map with drainage direction
provided. Storm utility maps provided showing
bioretention pond and drainage ditch
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(name/type/location) Date (type, general subject and PFAS

relevance)

From Site Vist - Documents from Kelsey  Various 2019-04-27 Lewis Village Car Fire AFFF Discharge Unknown/Kelsey Ross Photos - Transformer with straw covered area
for AEC for PFAS PA - Spill Response- Files around it. Burned fench poles and straw covered
Discharges - Known-Suspected AFFF area extending into backyard.

Discharged

Other - SDS for Ansulite ARC 3x6 (Likely PFAS
containing but not listed on sheet).

Spill Form - Car on 27 April 2019; car hit above
ground transformer, which leaked mineral oil and
caught fire. Foam apparatus 466 responded,
AFFF was applied. Location of fire was adjacent
to the garage of 5980 Sitgreaves Road.
Approximately 5-10 gallons of foam was used
along with 250 gallons of water. AFFF got into
adjacent storm sewer, which connects
downstream to a wet pond. No foam was
observed in pond on Sunday evening.
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Descripiton of Information
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relevance)

From Site Vist - Documents from Kelsey | Various
for AEC for PFAS PA - Spill Response-

Discharges - Known-Suspected AFFF

Discharged

From Site Vist - Documents from Kelsey | Various

for AEC for PFAS PA - Spill Response-
Discharges - Known-Suspected AFFF
Discharged

2019-04-28 DAAF Fire Station Training Area AFFF Unknown/Kelsey Ross
Sunday Incident Files

Unknown Date - Helicopter Fire Unknown/Kelsey Ross

Photos - Similar to Thursdays but foam is more
extended outside of FTA pad and on grassy
areas. Foam in bioretention pond but not in ditch.
Soil removal operations the following day. Staw
on excavated areas.

Other - SDS for Ansulite ARC 3x6 (Likely PFAS
containing but not listed on sheet). Map with
Outfall 003. Map with foam extent depcited and
drainage paths. Stormwater utility maps provided.

Email - On Sunday 28 April, 2019 a mechanical
malfunction with Fire Engine 466 that caused the
foam reservoir on the apparatus to leak or be
pumped into the water tank on the apparatus, and
then all of the water and foam was discharged
from the engine by a firefighter. There was
approximately 25 gallons of AFFF concentrate
and approximately 500 gallons of water on the
apparatus that was discharged during this
incident. The foam on Engine 466 was a different
AFFF foam - Ansulite ARC 3 or 6%. Foam on
concrete,, adajcent grassy areas, in trench drain
and bioretention pond. Foam was observed
where the bioretention pond meets the ditch.
Bubble were observed in the ditch that connects
to Accotink Creek at the industrial outfall 003.
HEPACO pumped foam out of puddles and from
the bioretention pond/trench drain. 7 drums were
sent to hazardous waste. Additionally, on 20 April
water was pumped out of the biorention pond (85
gallons) by Clean Harbors. 21 55 galoons drums

weara tirned intn tha hazardniic waecte hiildina hv

Same email between Jero Sebek and Gary Smith
(above).
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(nameftype/location) Date (type, general subject and PFAS
relevance)
From Site Vist - Documents from Kelsey | Various 2017-4-11 AFFF Discharge in front of DAAF Fire ~ Unknown/Various Photos - AFFF spill extends to other side of street
for AEC for PFAS PA - Spill Response- Station Files but not really on street, on grassy area by fence.
Discharges - Known-Suspected AFFF Broomed it over road to help with dissipation;
Discharged Stormwater inlet might be impacted; Chemguard

#5 AFFF (SDS provided).

VDEQ Report/ Pollution reposnse text -
Accidential discharge 8:00 AM Tuesday 11 April,
2017 - pressed foam button instead of water. 1
galllon of concentrate with water = 5 gallons of
foam. Wind scattered foam on Gavin Rd and
adjacent grass areas. Foam was washed away,
then swept on roadway per VDEQ instruction.

Other - Storm Utility Map shows water flow
impacted by foam trending northeast towards

stream/river
Admin records Various various untitled correspondence, figures, etc. varied No relevance to PFAS
Admin Records Unknown For Belvoir Index -- No relevance to PFAS
From Site Vist - Documents from Kelsey  Unknown
for AEC for PFAS PA - Drinking Water
Admin records Unknown PB Series; Cast Aluminum Pressure Blowers OEM and Industrial Air No relevance to PFAS
Handling Specialist
Admin records Unknown DR4300 Circular Chart Recorder Product Manual |Honeywell No relevance to PFAS
Unknown CHEMGUARD C306-MS 3% AFFF Concentrate Chemguard Includes descriptions, properties, storage and
Data Sheet handling, and other product information for
CHEMGUARD C306-MS 3% AFFF Concentrate
From Site Visit - CERCLA Admin Record - 'Unknown Memo - Second Phase Environmental Investigation Unknown Work plan for SWMU M-7 and M-18 and AOPC-
CERCLA 2017 Admin Record Update FTA 04 - includes the drilling of 7 additional

groudnwater monitoring wells, 4 will be within the
NGA fence and will require special security to
enter. Figures of site with groundwater monitoring
well, benzene plume, etc provided.
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From Site Visit - CERCLE Admin Record -

CERCEL Information Repository

From Site Vist - Documents from Kelsey
for AEC for PFAS PA - Restoration
From Site Vist - Documents from Kelsey
for AEC for PFAS PA - Restoration
From Site Vist - Documents from Kelsey
for AEC for PFAS PA - Restoration
From Site Vist - Documents from Kelsey
for AEC for PFAS PA - Stormwater
From Site Vist - Documents from Kelsey
for AEC for PFAS PA - Stormwater
From Site Vist - Documents from Kelsey
for AEC for PFAS PA - Stormwater
From Site Vist - Documents from Kelsey
for AEC for PFAS PA - Stormwater
From Site Vist - from DAAF interview -
1958 Crash Report

From Site Vist - from DAAF interview -
1983 Crash Report

From Site Vist - from DAAF interview -
DAAF Hangar Map

From Site Visit - Old Hospital - Bldg 808
From Site Visit - Dye Testing Results

From site Visit - FBNA Site Visit AEC
PFAS PA
From Site Visit - Pesticide List

Admin records

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Map - Ft Belvoir North Area Restoration Site
Map FTBL-66

Map FTBL-68

2019 ArcMap Army Compatible Data
Stormwater Utility Maps by Grid

MS4 Outfalls Map

Wastewater Map

July 1958 Crash

3/11/1983 Crash

DAAF Hangars Map
Phase | Report Bldg 808
Unknown

Unknown

Unknown

Operation and Maintenance Manual- Soil Vapor
Extraction and Aquifer Sparge Remediation
System, and Free Product Recovery System

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown

Unknown
Unknown
Unknown

Unknown

Unknown

Unknown

Enviro-Industries, Inc.

Self explanatory.

Depicts location of FTBL-66, -68, , FTBL-005-R-
01, etc.

Depicts location of groundwater monitoring wells,
surface water, benzene plume, etc.

Depicts location of groundwater monitoring wells,
and surface water

Unable to open - GIS sent to Charlie.

Stormwater map for AOPIs

Unable to keep open; appears to be a map with
outfalls installation-wide.

Likely the most up-to-date waste water map;
depicts lines, lift stations, manholes, etc.
Helicopter crash; two men died while putting a
three passanger reconissance helicopter through
a demonstration for Reserve Officers and were
attempting to land. Helicopter crashed and
burned. Maps with location provided.

Low fuel caused plane to crashed in a wooded
area 500 yards short of RWY 32. No fuel; likely
no fire or need for AFFF.

Depicts locations of 7 hangars.

Unable to open document.

Maps depict the flow of stormwater, sanitary lines
near building 3243 and hangar 3232 (one of the
renovated hangars).

Map of the FBNA with various FTBLs.

No Sulfurimid listed - per last PFAS call tracking
pesticides is no longer a priority.

No relevance to PFAS
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Appendix F - Research Log
USAEC PFAS Preliminary Assessment
Fort Belvoir, Virginia

Document Document Name Author Descripiton of Information
Date (type, general subject and PFAS

relevance)

Admin records Operations and Maintenance Manual- Dual-Phase 'Mactec Engineering and | No relevance to PFAS
Extraction Remediation System Consulting, Inc.
Admin records Operations and Maintenance Manual, Building Law Engineering and No relevance to PFAS
#3161 Environmental Services,
Inc.
General Documents- AFFF Inventory Data ACSIM AFFF Data Call IMCOM 440 gallons reported on hand, 0 gallons turned in
General Documents- AFFF Inventory Data AFFF Inventory Data 1280 gallons reported on hand, in "apparatus”,
550 gallons reported in "warehouse"
General Documents- AFFF Inventory Data AFFF Inventory Data No mention of Belvoir
General Documents- AFFF Inventory Data AFFF Inventory Data 3600 gallons reported in "hangers", "apparatus”,
and "warehouses" (includes manufacturer,
3%/6%, and other details on AFFF)
General Documents- AFFF Inventory Data O&M Army Overall- AFFF/PFOS No mention of Belvoir
General Documents- AFFF Inventory Data U.S. Army AFFF Inventory and Disposal No mention of Belvoir
General Documents Army Plating Workplaces No mention of Belvoir
General Documents IMCOM Priorities for Preliminary Assessment (PA) Identifies Fort Belvoir army fire and crash sites
and/or Site Investigation (Sl) Related to the Use of (Siets M-07/18 and APOC-4, as well as Fire
Perfluorooctanoic acid (PFOA) and/or Fighting Training/Burn Area)
Perfluorooctanesulfonic acid (PFOS) Containing
Products
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Compiled Interview Logs




Per- and Polyfluoroalkyl Substances Preliminary Assessment

Fort Belvoir, VA

Interview Log

Installation:

Date/Time:
Interviewer(s):
Other Attendees:

Person(s) Interviewed

Name

Lindsey David

Chris Manikas

Carol Creasap

Kelsey Ross

Felix Mariani

Wilamena Harback

John Redmond

Dale Walters

Nick Wood

Phyleta Rhodes

Fort Belvoir

State: VA

6/4/2019

Courtney Ingersoll, Jessica Travis, Katie Mageland, Carla DaParma, Lauren Henderson, Afton Hess

Fran Coulters

Title/Rank/Role

IRP Manager

MMRP Manager

IRP/MMRP Support
Contractor

Wastewater, Drinking Water
Coordinator

Environmental Chief
Environmental Compliance
Chief

Airfield Safety Manager
Airfield Historian

GIS Coordinator

Hazardous Waste Manager

Time at Installation Time in Previously Held Roles

(or other affiliation) | Current Role (and time period) Contact Phone/Email

703-806-0053 /
lindsey.g.david.civ@mail.mil
703-806-0030 /
christopher.s.manikas.civ@mail.
mil

703-806-3766 /
carol.m.creasap.ctr@mail.mil

703-806-0137 /
kelsey.d.ross.civ@mail.mil

703-806-3193 /
felix.m.mariani3.civ@mail.mil
703-806-0020 /
wilamena.g.harback.civ@mail.m
il

703-806-7538 /
john.t.redmond.civ@mail.mil

703-806-7044 /
dale.m.walkters.civ@mail.mil

703-806-0637 /
nicholas.p.wood.civ@mail.mil

phyleata.h.rhodes.civ@mail.mil

Other Notes

Transferred to Air Program Manager at
Fort Belvoir after PA site visit
Left installation after PA site visit

Left installation after PA site visit, still
employed by DoD
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Per- and Polyfluoroalkyl Substances Preliminary Assessment
Fort Belvoir, VA

Interview Log

Installation: Fort Belvoir Interviewee: In-Brief Attendees Date: 4 June 2019
Potential Areas of Potential Interest Discussed

All areas of potential interest

General Knowledge Discussed

Some sites are under a RCRA permit. DPW can provide permit.

IMCOM Fire Chief has issued OPORDS concerning AFFF use. Ms. Rhodes can provide waste manifests for disposal of old AFFF.

Drinking water intake (Corbalis intake; surface water) for water provided to Fort Belvoir is on the Potomac River. The intake is more than 5 miles from Fort Belvoir (upstream).

Installation's list of pesticides goes back to 2010. DPW can provide. Pesticide management before 2000 was contracted. Pesticide storage building is next to Building 1490.

Dewitt Hospital had a historical x-ray operation that used liquid developers. Buildings 221 and 320 were silver reclaim operations. The old hospital and these two buildings are now demolished.
Car washes (wash racks) at tactical facilities do not use soap. The only car wash with soap is the MWR Car Wash.

FTBL-66/68 are in the NGA area and visits have to be coordinated with NGA (Mr. Moloney) ahead of time. Previous PFAS sampling has occurred at the FTBL-66 IRP site.

Dye tests occurred on oil-water separators in May 2011.

Fort Belvoir just completed the stormwater inventory.

Fort Belvoir has two abandoned WWTPs, now used as lift stations.

CERCLA administrative record can be provided via disc.

Fire Department has been funded to replace AFFF in suppression systems to the new appeoved AFFF (C6). Any new construction of hangars will include suppression systems with newer AFFF.
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Per- and Polyfluoroalkyl Substances Preliminary Assessment
Fort Belvoir, VA

Interview Log

Installation: Fort Belvoir Interviewee: In-Brief Attendees Date: 4 June 2019

CERCLA Administrative Record disc

Waste manifests from AFFF disposal - completed

RCRA permit - completed

Records of old hospital x-ray chemicals - completed
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Per- and Polyfluoroalkyl Substances Preliminary Assessment

Fort Belvoir, VA

Interview Log

Installation: Fort Belvoir State: VA
Date/Time: 6/4/2019
Interviewer(s): Courtney Ingersoll, Jessica Travis, Katie Mageland, Carla DaParma, Lauren Henderson, Afton Hess
Other Attendees: Fran Coulters
Name Title/Rank/Role Time at Instg.llaltlon Time in Prewous]y HeId.RoIes Contact Phone/Email Other Notes
(or other affiliation) ' Current Role (and time period)
703-806-7538 /
John Redmond Airfield Safety Manager john.t.redmond.civ@mail.mil

Dale Walters

Airfield Historian

703-806-7044 /
dale.m.walkters.civ@mail.mil

Hangars

Crashes
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Per- and Polyfluoroalkyl Substances Preliminary Assessment
Fort Belvoir, VA

Interview Log

Installation: Fort Belvoir Interviewee: Airfield Date: 6/4/2019
General Knowledge Discussed

Three hangars are currently being renovated to change out the suppression system - Building 3145, 3151, 3232. Will need to follow up with what kind of suppression systems were used historically
One hangar is leased by ARNG - at end of Britten Drive

Building 3126 (Night Vision hangar) - Current and historical suppression system was water only

Building 3132 (Night Vision hangar) - Contains Ansulite AFFF suppression system, installed when building was built approximately 8-10 years ago. Tested annually with chemical called Planlt Safe.
Testing performed by Vector contracting.

Lakota/O'Neil Hangar - Building 3140/3141 - Spill occurred May 18, 2018. Building filled with foam and some ran out onto pavement and into french drain. Spill report can be provided by DPW.
Chemical used is JetEx 2% (hi-expansion foam therefore, likely non-PFAS). This is the oldest hangar; in use since 1950s.

Accidents discussed:

1983 - Class B accident (non-lethal). Plan ran out of fuel and crashed. Since there was no fuel left, it is likely that AFFF was not used. Accident report was found, but could not pinpoint the exact
location. Accident occurred while trying to land, therefore, near the runway. Runway was shorter than it is now, therefore, best guestimate of location is just before Route 1 around curve..

1958 - A lethal helicopter crash (Class A), not many details could be found. Would have been near the runway that was 500-feet long at the time. AFFF use is not confirmed. Pictures of the crash
show a fully burned helicopter, therefore, it is suspected that the fire department let the helicopter burn instead of attempting to put out (general practice confirmed by fire department).

A Fort Belvoir plane crash occurred sometime in 2017 off-post; Fort Belvoir fire department did not respond.

Pentagon Heliport - there was a massive response with mutual aid from many surrounding fire stations for 911 (September 11, 2001).

Fire training occurs once per year at the end of the runway. Mr. Redmond doesn't think they use foam.
Have had previous mass casualty training events on the airfield but never flowed any water/foam.
Oil-water separators attached to hangars get overloaded very quickly.

Fort Belvoir operates a helipad at Fort Meyer - 1 concrete pad and 4 helipads on top of roof; no known issues where they would have used AFFF
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Per- and Polyfluoroalkyl Substances Preliminary Assessment
Fort Belvoir, VA

Interview Log

Installation: Fort Belvoir Interviewee: Airfield Date: 6/4/2019

Reports of known crashes

SDS for Ansultie AFFF, Planit Safe, and JetEx foam

Where do hangar drains go? (Maps received from DPW)

When were suppression systems installed? (Information discussed with fire department, some data gaps remain).
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Per- and Polyfluoroalkyl Substances Preliminary Assessment
Fort Belvoir, VA

Interview Log

Installation: Fort Belvoir State: VA
Date/Time: 6/5/2019
Interviewer(s): Courtney Ingersoll, Jessica Travis, Katie Mageland, Carla DaParma, Lauren Henderson
Other Attendees: Fran Coulters
Name Title/Rank/Role Time at Insta_lla.t ‘on Time in Prewous]y HeId_RoIes Contact Phone/Email Other Notes
(or other affiliation) | Current Role (and time period)
Wastewater, Drinking Water 703-806-0137 /
Kelsey Ross Coordinator kelsey.d.ross.civ@mail.mil Left installation after PA site visit

703-806-3864 /

gerald.j.sheehan3.civ@mail.mi
Jerry Sheehan Spill Response Manager 8 years 8 years None |

AFFF spill responses

Fire Stations

Building 1436

Hangars
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Per- and Polyfluoroalkyl Substances Preliminary Assessment
Fort Belvoir, VA

Interview Log

Installation: Fort Belvoir Interviewee: Spill Response Date: 6/5/2019
General Knowledge Discussed

April 2017 - AFFF spill occurred in front of DAAF Fire Station, someone accidentally hit the AFFF button instead of the water button on the fire enginer. AFFF flowed into the street and across into a
ditch. Some also went into retention area adjacent to fire station driveway.

April 2017 - Building 1436 - Approximately 10-gallon AFFF spill occurred inside. Spill was contained, plug was over drain therefore no release into sanitary sewer. Material was containerized by fire
department and submitted for disposal off-post.

November 2017 - Building 1436 - AFFF discharge in parking lot of building, just outside bay doors while repairing a JBMHH fire engine. Approximately 10 gallons spilled onto asphailt.
May 2018 - Lakota Hangar spill

April 2019 - 3 spills

Thursday — accidental foam discharge at DAAF FTA behind FTA; foam button accidentally hit; reached grass; but top 2” of grass; approximately 10-20 gallons of AFFF mixed with water

Saturday — car fire at Lewis Village; someone hit an above ground transformer with non PCB mineral fuel; AFFF and water entered storm drain; HEPAC cleaned out area with oil spilled; excavated
dirt

Sunday — foam unit that responded to the Lewis fire let water out at the FTA behind the DAAF FD, and foam had leaked into the water reservoir. 20 gallons of product mixed with 500 gallons of water
came out into concrete and grassy areas; soil was excavated. Got into trench drain and SW on DAAF.

Kelsey has spill records dating back to 2009. Can provide spill reports for all spills discussed.

DPW O&M is in charge of suppression system testing.

A sewer service agreement has been in place with Fairfax County since 1976; only domestic wastewater goes to Fairfax County.
Wastewater treatment is performed by American Water.
3 drinking water systems, all utlimately from Fairfax County.

Historical drinking water treatment plant was located near Pohick off the Accotink Creek; now a homeless shelter.
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Per- and Polyfluoroalkyl Substances Preliminary Assessment

Fort Belvoir, VA

Interview Log

Installation: Fort Belvoir

Spill reports

Interviewee: Spill Response

Date: 6/5/2019

None
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Per- and Polyfluoroalkyl Substances Preliminary Assessment
Fort Belvoir, VA

Interview Log

Installation: Fort Belvoir State: VA
Date/Time: 6/6/2019

Interviewer(s): Courtney Ingersoll, Jessica Travis, Katie Mageland, Carla DaParma, Lauren Henderson

Other Attendees: Fran Coulters

Person(s) Interviewed
Time at Installation Time in Previously Held Roles

Name Title/Rank/Role (or other affiliation) | Current Role (and time period) Contact Phone/Email Other Notes
703-806-7306 /
Fire Chief/Fire Training christopher.s.ross.civ@mail.mi

Scott Ross Coordinator |
703-806-1911 /
stephen.a.mcdoniel.civ@mail.

Stephen McDoniel Assistant Fire Chief 23 years mil.
703-805-4843 /

Kevin Good Deputy Fire Chief kevin.n.good.civ@mail.mil

Potential Areas of Potential Interest Discussed
Fire Stations

Fire Training locations

Crashes

Fire responses
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Per- and Polyfluoroalkyl Substances Preliminary Assessment
Fort Belvoir, VA

Interview Log

Installation: Fort Belvoir Interviewee: Fire Department Date: 6/6/2019
General Knowledge Discussed

2 foams used by the Fire Dept: 3-6% AR AFFF, 3% C-8 Ansulate AFFF

3-4 hangars have foam, the rest are water deluge systems (Bldg 3140-Lakota Hangar, Bldg 3151-behind ARNG hangar, Bldg 3156-new Night Vision hangar, Bldg 3232-currently being renovated).
Everything was water-based in 1995. Hangar 3151 was newly renovated. First hangar that went to AFFF suppression system was the ARNG hangar.

First hangar that went to AFFF suppression system was the ARNG hangar.

Hangar AFFF storage is separate from the fire department’s — might just get contracted when needed; i.e. someone comes and brings in foam when needed so no storage
Building 1495 (Hazardous Waste Building) has an AFFF system.

Contractor comes in and deals with removing, rinsing, decontaminating of foam from trucks and to make space for new foam to be put in

AFFF has solidified in the engines before which causes valve issues every 3 years; LRC cleans it out — AFFF is very corrosive

5 Engines total (S-Post, here, DAAF, Belvoir North, Reserve Engine [currently at S. Post). Average 30 gallons, one 40 gallon reservoir, all 3-6 % AR Foam Ansulate; 2 Big foam units — 420 gallon
and 201 gallon

Current fire engine maintenance building is 1436; Building 707 is permanent LRC, currently being renovated.

Fire department does not perform nozzle testing with AFFF, only done with water.

Training is always with water, might have trained with fluoroprotein in the past.

Fire department is not aware of any training with foam on the airfield. No other training sites or accidental releases (besides those mentioned by Spill Response personnel).
Sometimes, AFFF buckets are taken back to stations to refill reservoirs. AFFF stored at LRC.

T-6 range has had some brush fires, but they were put out with water.
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Per- and Polyfluoroalkyl Substances Preliminary Assessment
Fort Belvoir, VA

Interview Log

Installation: Fort Belvoir Interviewee: Fire Department Date: 6/6/2019

SDS for AFFF

Follow up with Hazardous Waste about suppression system in Bldg 1495 (completed)
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DAY 1

Hangars (6) — meet in office building 3136
3 Renovated Hangars — non-AOPI; likely that had PFAS in suppression system; currently being renovated

- 3145,3151, 3232

- Follow up with what suppression system current and historical was used here
- See / get spec of what they are changing it to

- Find out what chemical is it going to be changed to

Night Vision (2 hangars)

- 3126 — current and historically water system
- 3132 - Anuslate (PFAS containing) 3%; suppression system installed with building (approx. 8-10
years)
0 Tested with Planet Safe chemical; Vector contractor that did the testing? (instead of
Ansulate)
0 Deploy system consist of mini sprinklers

Lakota/O’Neil Hanar 3140/3141

- 2% Jet Ex Foam likely non AFFF ; vent-like suppression system that didn’t look like your typically
AFFF suppression system (it’s a high expansion generator for high expansion foam)

- Had arelease May 18, 2018 — that filled hangar, likely got into French drain (OWS — STP likely);
stopped before it got to ditch; DPW investigation form for it

- Was this the only fire suppression used historically? ask DPW/LRC

- Oldest hangar — since 1950s

- Goes to OWS (French drain outside does)

National Guard

- Belongs to Belvoir; leased by National guard
- Two tanks of AFFF (EcoFoam) said that they were never used, but marks on the site indicated
the amount of AFFF going down
O Look up to see if ECO foam has PFAS

Accidents

- 1983: B non-lethal commercial plane that ran out of fuel that crashed; however, no fuel left and
no fire so likely AFFF not used; have accident report; couldn’t pinpoint exact location but was
likely it was on or very close to the end of the strip; end of strip would be around the curve just
before route 1

- 1958: A lethal helicopter crash, don’t have much details, no longer an airfield but has photos of
where the 500 foot airfield was where the crash occurred; crashed and burned

- 1968: accident — petro spill that caught fire, destroyed structures and burned several acres —
30,000 — 100,000 of petro

0 Follow up with this
- 9-11: Fort Meyer used Foam for 9-11; Fort Belvoir foam was not used



Helipad — 1 concrete pad and 4 grass pads ontop of roof; Fort Belvoir operates it at Fort Myer — no
issues where they would have deployed

Fire Training Areas:

- Training facility behind the Fire Department — same as fire control training area?
- Training area behind hangar — the Airfield — annual MAS COW training here; no AFFF used —
follow up about this
O Practice by un rolling hoses but don’t expel liquid / foam

Drainage for these hangars

DAY 2
FTAs in the FBNA
FTBL 66

- M7, M18, AOPC4, AOPC20

Multiple FTAs in one area

- Petro was found when digging utilities for NGA, found when soil was removed

- Lots of GMW there but only one had benzene — most recent sampling event 2016/2018

- Currently doing feasibility study and working way towards closure just not UUUE

- RAFS site and will go RAO

- Former FTA in 1960s

- Used Solvent Carbon Tetra Chloride only supposedly

- PFAS in GWMW —under the HAL

- GW flow would go across bridge; SW flow would do same (stream adjoining site connected by a
wetland)

- Any infrastructure with FTA is no longer there; site is over grown and vegetated

- Roads built sometime after/around 2006/2007

FTBL 68

Site of large fire tat burnt interstate in 1968

- Not much infoonit

Stream adj. to / connects both sections of site
Lots of GWM wells

INTERVEIWS with Kelsey Ross and Gerry Shehan

- Gerry was not aware of historic spills; was aware of recent car fire spill, soil excavation, foam in
hangar (which is non-AFFF). Kelsey provided all of the information.
- Kelsey listed the following spills:
O April 2017: DAAF spill accidental release in form on the FD at DAAF



0 April 2017: Indoor spill in building 1436 (Fire truck maintenance). Plug on sanitary
sewer so nothing could go in there; release was approximately 10 gallons of AFFF
® FD collected it and put it in an old AFFF container — don’t know if Kelsey said this
November 2017: Foam discharge at 1436 on asphalt outside, approximately 10 gallons
May 2018: Lakota hangar release — non-AFFF
0 April 2019 (3)
=  Thursday — accidental foam discharge at DAAF FTA behind FTA; foam button
accidentally hit; reached grass; but top 2” of grass; approximately 10-20 gallons
of AFFF mixed with water
=  Saturday — car fire at Lewis Village; someone hit an above ground transformer
with non PCB mineral fuel; AFFF and water entered storm drain; HEPAC cleaned
out area with oil spilled; excavated dirt
= Sunday — foam unit that responded to the Lewis fire let water out at the FTA
behind the DAAF FD, and foam had leaked into the water reservoir. 20 gallons
of product mixed with 500 gallons of water came out into concrete and grassy
areas; soil was excavated. Got into trench drain and SW on DAAF.
There are 7 AFFF related spills; From Gary Smith
O 1984 plane crash south of DAAF
0 S.Training area
0 Helicopter crash
First DAAF spill (April 2017) Kelsey called everyone; 5-10 gallons released; some got into grass
0 C-6foam
2" spill — foam was spread out to dissipate
Past April’s spill — soil was excavated 2” where the spill occurred
Sunday spill — 2 more inches excavated
Lakota hangar — French drain likely goes to storm drain
Drain inside hangars go to WOS —3140/3145 goes to OWS
Night Vision doesn’t have a drain
Kelsey has spill records going back to 2009; Gerry started in 2010
O&M might have info on fire suppression systems
0 O&M test out fire systems with Planet Safe which has gone into sanitary sometimes
Water Services at Belvoir
0 1976 sewer service agreement only domestic goes to Fairfax Water no pretreatment
0 DW wells on site — don’t know how many or if there are any; historically there is a series
of irrigation wells at the golf course
0 Wastewater treatment is from American water
Drinking water is from American water (standard assets)
O 3 DW systems — all ultimately from Fairfax water
=  Community water system; most used- private with American water
= Non-community #1 serves NGA (Ft Belvoir north); overall 10,000 people served
=  Non-community #2 Woodlawn water works 80F east defense? 24hr water
system
0 Drinking water treatment plant was located near Pohick off the Accontink River; now a
shelter for the homeless

o O

o



0 Ft Belvoir privatized with American Water — purchase from them for community water
but all water ultimately comes from Fairfax water

SITE RECON with Kelsey (and Sean interview)

Building 1436 Fire Truck Maintenance

0 Two spills in 2017 associated with this area (indoor and outdoor spill)

0 Spill November 2017 — outdoor spill; cracks in asphalt present. According to Sean
(maintenance guy) all of the spill was contained in the asphalt. There was a power
divider failure and had to pull out truck residue from drum spills(?). Overflow of AFFF in
drums was sitting on top of drum and washed down from rain, resulting in spill,
approximately 5 gallons.

0 Spill April 2017 — floor drain was plugged; went to ix pipe on fire truck and pipe broke
and the whole reservoir form fire truck spilled out — 20-30 gallons of AFFF or maybe just
10
All AFFF stored here — Chemguard, PurpleK
According to Sean, no nozzle testing has occurred in the past 5 years
Detrick, AP Hill, Meyers, Ft Lee tucks all maintained at Ft Belvoir
Looked at heat resistant lubricants — found two suspicious products

=  PTRE —Teflon SDS 08

= Hi Temp Red SDS 012
Building 707

0 Former fire truck maintenance; been in renovation for 5 years. Nothing has ever
happened spill-wise at 707 as far as Sean knows.

Lewis Village Car Crash
O AFFF on soil likely, SW drain inlet downgradient which flows to a dry pond and
discharges to SW. HEPACO dug out as deep as they could smell
Car Wash Area — photo taken of soaps used; no obvious waxes listed
Fire Station (FS) at DAAF — accidental discharge of C-6 foam in front of FS, 5 — 10 gallons; small
amount on grass and on other side of fence across the street. No excavation of soil, swept AFFF
to dissipate faster
FTA on concrete pad behind FS at DAAF —
0 Joints on concrete pad have obvious joints/cracks with grass growing in them
0 Thursday incident — 10-20 gallons of foam released,
= Excavation occurred around ditch
=  Trench drain exposed; covered in AFFF; dumps into pond, ditch and them
Accotink River (no a source of DW)
= Also excavated along light pole
=  Base contractor put AFFF into 55-gallon drums — 1495 disposal

0 Sunday incident — release extended in same areas as Thursday (on pad and outside of
pad) but even more since it was a bigger release. Had to excavated soil all the way
down to the woods

= Clean harbors disposal, used bioretention, allie-u-soil? Dispose of in 1495

0 GWM wells in field behind FTA which was a burn pit a long time ago. Bentonite was

used to close wells

© O OO



Old Hospital — open field now.

DAY 3

INTERVIEW with Fire Department — Stephan McConnel, and two others @ 8:30

2 foams used by the FD
O 3-6% AR AFFF
0 3% C-8 Ansulate AFFF
Only storage in maintenance area - #%, no 3-6% left?
Hangar storage is separate from the fire department’s — might just get contracted when needed,;
i.e. someone comes and brings in foam when needed so no storage
0 Only storage was in 2 five gallon buckets at National Guard hangar
3 hangars have foam the rest have water diluted systems
0 National guard, night vision and Lakota
0 All renovated — had water dilute system; don’t know what the new system will be
0 National guard was the first hangar to switch to foam
= |n 1995 all were water based
Hangar 3232 system is being renovated
Hangar 3141 is Lakota
Hangar 3151 is being renovated; located down past National Guard
Building 1495 is the hazardous waste building with an AFFF system
Contractor comes in and deals with removing, rinsing, decontaminating of foam from trucks and
to make space for new foam to be put in
0 Ask Felix about this
5 Engines total (S-Post, here, DAAF, Belvoir North, Reserve Engine [currently at S. Post)
0 Average 30 gallons, one 40 gallon reservoir, all 3-6 % AR Foam Ansulate
0 LRC might have a Meyer engine with AFFF in it
= LRC unit services Meyer Henderson units in the old manufacturing building
AFFF has solidified in the engines before which causes valve issues every 3 years; LRC cleans it
out — AFFF is very corrosive
Leaking incident in Building 1436 was a Meyers Henderson Fire Truck
Not aware of any spill in building 707
Purging on lines occurs in situ
Nozzle testing only done with water
Never did a foam flow test
New foam unit tested when manufactured around 2009 — 2020 in Dulles
Training is with water always; might have trained with fluoro protein in the past
Don’t know anything about the training in the proving ground
No other training sites or accidental releases
2 Big foam units — 420 gallon and 201 gallon
0 Non AR 3% ansulate; housed at DAAF
o filling of AFFF is at the warehouse or at DAAF station; uses an electric pump, any
residual goes into empty barrel



- brush truck has no foam; fire management plan — no prescribed burns; largest brush fire was 5
acres

- DPW should know of other fire suppression systems

- ADF has fuel farms and generators; likely with no AFFF

- Not aware of any historic crashes, releases, etc.

- 1983 plane crash was carrying gold

- 1984 plane crashed into a water tank

SITE RECONSSANCE Building 1495 (and interview with Ms.???)

- AR AFFF suppression system — Buckeye
- Has never gone off
- FD come here sometimes and checks on it?
























Williams, Rebecca

From: Gregory, Pemiton E CIV USARMY TAAB (USA) <pemiton.e.gregory.civ@army.mil>
Sent: Wednesday, October 20, 2021 9:46 AM

To: Williams, Rebecca

Subject: Re: [Non-DoD Source] RE: Fort Belvoir: June 2019 Preliminary Assessment interview

follow up re Hangar 3232

Rebecca, a lot of your answers are down the hall in the O&M and Engineering Divisions. COVID stopped the
meetings where you could easily get the information. | have been systematically upgrading the fire protection
systems in all our hangars.

Thanks, Pem

BTW, people have switched my name all my life. It is not a big deal.

From: Williams, Rebecca <Rebecca.Williams@arcadis.com>

Sent: Wednesday, October 20, 2021 12:15 PM

To: Gregory, Pemiton E CIV USARMY TAAB (USA) <pemiton.e.gregory.civ@army.mil>

Subject: RE: [Non-DoD Source] RE: Fort Belvoir: June 2019 Preliminary Assessment interview follow up re Hangar 3232

All active links contained in this email were disabled. Please verify the identity of the sender, and confirm the
authenticity of all links contained within the message prior to copying and pasting the address to a Web browser.

Thank you, Mr. Gregory Firstly, | apologize for transposing your first name and surname in previous e-mail
correspondence. Second, we have recorded that Hangar 3232 became operational in 1995. Was a water-only deluge
system used for fire suppression between 1995 and 2019 when the Jet-X-containing fire-suppression system was
installed?

Thank you,
Rebecca

From: Gregory, Pemiton E CIV USARMY TAAB (USA) <pemiton.e.gregory.civ@army.mil>

Sent: Wednesday, October 20, 2021 7:51 AM

To: Williams, Rebecca <Rebecca.Williams@arcadis.com>

Subject: Re: [Non-DoD Source] RE: Fort Belvoir: June 2019 Preliminary Assessment interview follow up re Hangar 3232

The fire protections system is new, completed in 2019.

Pemiton E. Gregory
General Engineer

US Army Aviation Brigade
703=806-7542



From: Williams, Rebecca <Rebecca.Williams@arcadis.com < Caution-mailto:Rebecca.Williams@arcadis.com > >
Sent: Tuesday, October 19, 2021 9:46 PM

To: Jett, Jerry W Jr CIV USARMY ID-SUSTAINMENT (USA) <jerry.w.jett.civ@mail.mil < Caution-
mailto:jerry.w.jett.civ@mail.mil > >; Gregory, Pemiton E CIV USARMY TAAB (USA)
<pemiton.e.gregory.civ@army.mil < Caution-mailto:pemiton.e.gregory.civ@army.mil > >; Gregory, Pemiton E CIV
USARMY TAAB (USA) <pemiton.e.gregory.civ@mail.mil < Caution-mailto:pemiton.e.gregory.civ@mail.mil > >

Cc: Redmond, John T CIV USARMY MDW (USA) <john.t.redmond.civ@army.mil < Caution-
mailto:john.t.redmond.civ@army.mil > >; Hess, Afton <Afton.Hess@arcadis.com < Caution-
mailto:Afton.Hess@arcadis.com > >

Subject: [Non-DoD Source] RE: Fort Belvoir: June 2019 Preliminary Assessment interview follow up re Hangar 3232

All active links contained in this email were disabled. Please verify the identity of the sender, and confirm the
authenticity of all links contained within the message prior to copying and pasting the address to a Web browser.

Hello, Mr. Jett.

Could you please let me knowthe water deluge fire-suppression system been in place since Hangar 3232 became
operational in 19957 Thank you for your assistance.

Respectfully,
Rebecca

Rebecca Glos Williams (she/her)

Project Manager

Arcadis U.S., Inc.

320 Commerce Suite 200 | Irvine CA | 92602 | USA

T+1714 508 2670

Caution-Caution-www.arcadis.com < Caution-Caution-
https://nam02.safelinks.protection.outlook.com/?url=http%3A%2F%2FCaution-Caution-
www.arcadis.com%?2F&data=04%7C01%7CRebecca.Williams%40arcadis.com%7Cf8f24b7a25034ce0263608
d8ed782780%7C7f90057d3ea046feb07ce0568627081b%7C0%7C0%7C637520447948789974%7CUnknown
%7CTWFpbGZsh3d8eyJWIjoiMCAwWLjAWMDAILCJIQIjoiV2IuMzIiLCIBTil6lklhaWwiLCIXVCI6Mn0%3D
%7C1000&sdata=%2BUAeyuAz5HXUWAMMOIY 1Eezwtd A%2FiMcg20y2KPbCLpok%3D&reserved=0 >

< Caution-Caution-https://nam02.safelinks.protection.outlook.com/?url=http%3A%2F%2FCaution-C
www.arcadis.com%2F&data=04%7C01%7CRebecca.Williams%40arcadis.com%7Cf8f24b7a25034ce0263608d8ed782780%7C7f90
MMO9Y1EezwtdA%2FiMcg20y2KPbCLpok%3D&reserved=0 >

in| < Caution-Caution-https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2FCaution-
Caution-www.linkedin.com%2Fshowcase%?2Farcadis-north-
america%2F&data=04%7C01%7CRebecca.Williams%40arcadis.com%7Cf8f24b7a25034ce0263608d8ed78278
0%7C7f90057d3ea046feb07ce0568627081b%7C0%7C0%7C637520447948799935%7CUnknown%7CTWFpb
GZsh3d8eyJWIjoiMC4wLJAWMDAILCJQIjoiV2IuMzliLCIBTIil61k1lhaWwiLCIXVCI6Mn0%3D%7C1000&s

data=pGeDn1g7NscKBENG46mYOFUVrFF4riZZAeM1TGi5ryA%3D&reserved=0 > u < Caution-
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Caution-
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Ftwitter.com%2FArcadis_NA%3Fref_sr
c%3Dtwsrc%255Egoogle%257 Ctwcamp%255Eserp%257Ctwgr¥%255Eauthor&data=04%7C01%7CRebecca.
Williams%40arcadis.com%7Cf8f24b7a25034ce0263608d8ed782780%7C7f90057d3ea046feb07ce0568627081
b%7C0%7C0%7C637520447948799935%7CUnknown%7CTWFpbGZsh3d8eyJWIjoiMCAwLjAWMDAILCJ
QljoiV2IluMzliLCIBTil61k1haWwiLCIXVCI6Mn0%3D%7C1000&sdata=0Y Ggral0goDxq5gdB816vK1gTqV

0a4fb%2FWVN7QSAJ0I%3D&reserved=0 > ﬁ < Caution-Caution-
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2FCaution-Caution-
www.facebook.com%2FArcadisNorthAmerica%2F&data=04%7C01%7CRebecca.Williams%40arcadis.com%?7
Cf8f24b7a25034ce0263608d8ed782780%7C7f90057d3ea046feb07ce0568627081b%7C0%7C0%7C637520447
948809889%7CUnknown%7CTWFpbGZsh3d8eyJWIjoiMC4AwLjAWMDAILCJIQIjoiV2IuMzIiLCJIBTIl6lk1lha
WwiLCJIXVCI6Mn0%3D%7C1000&sdata=0ihkPXHbEUyYbTyblQz2tMdwGYHIQs%2B6rdsiJ5tDxdN0%3D

&reserved=0 > &) < Caution-Caution-
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2FCaution-Caution-
www.instagram.com%2Farcadisglobal%2F%3Fhl%3Den&data=04%7C01%7CRebecca.Williams%40arcadis.c
om%7Cf8f24b7a25034ce0263608d8ed782780%7C7f90057d3ea046feb07ce0568627081bh%7C0%7C0%7C637
520447948809889%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMCAwLjAWMDAILCJQIjoiV2luMzIiLCJIBTIl
61k1haWwiLCJIXVCI6Mn0%3D%7C1000&sdata=vS4XP5BrSsJFwsKXHgL%2B%2BDz%2BsUR9T2sN60Q
NOy3VUTI%3D&reserved=0 >

From: Williams, Rebecca

Sent: Monday, October 18, 2021 12:02 PM

To: Jett, Jerry W Jr CIV USARMY ID-SUSTAINMENT (USA) <jerry.w.jett.civ@mail.mil < Caution-
mailto:jerry.w.jett.civ@mail.mil > >;pemiton.e.gregory.civ@army.mil < Caution-
mailto:pemiton.e.gregory.civ@army.mil > ; Gregory, Pemiton E CIV USARMY TAAB (USA)
<pemiton.e.gregory.civ@mail.mil < Caution-mailto:pemiton.e.gregory.civ@mail.mil > >

Cc: john.t.redmond.civ@army.mil < Caution-mailto:john.t.redmond.civ@army.mil > ; Hess, Afton
<Afton.Hess@arcadis.com < Caution-mailto:Afton.Hess@arcadis.com > >

Subject: RE: Fort Belvoir: June 2019 Preliminary Assessment interview follow up re Hangar 3232

Mr. Jett.

Thank you so much for your response. Has the water deluge fire-suppression system been in place since Hangar 3232
became operational in 19957?

Thank you, again,
Rebecca

From: Jett, Jerry W Jr CIV USARMY ID-SUSTAINMENT (USA) <jerry.w.jett.civ@mail.mil < Caution-Caution-
mailto:jerry.w.jett.civ@mail.mil < Caution-mailto:jerry.w.jett.civ@mail.mil %3c Caution-Caution-
mailto:jerry.w.jett.civ@mail.mil >>>

Sent: Monday, October 18, 2021 5:34 AM

To: Williams, Rebecca <Rebecca.Williams@arcadis.com < Caution-Caution-
mailto:Rebecca.Williams@arcadis.com < Caution-mailto:Rebecca.Williams@arcadis.com %3c Caution-Caution-
mailto:Rebecca.Williams@arcadis.com > > >;pemiton.e.gregory.civ@army.mil < Caution-Caution-
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mailto:pemiton.e.gregory.civ@army.mil > ; Gregory, Pemiton E CIV USARMY TAAB (USA)
<pemiton.e.gregory.civ@mail.mil < Caution-Caution-mailto:pemiton.e.gregory.civ@mail.mil < Caution-
mailto:pemiton.e.gregory.civ@mail.mil %3c Caution-Caution-mailto:pemiton.e.gregory.civ@mail.mil >>>
Cc: john.t.redmond.civ@army.mil < Caution-mailto:john.t.redmond.civ@army.mil > < Caution-Caution-
mailto:john.t.redmond.civ@army.mil >

Subject: Fort Belvoir: June 2019 Preliminary Assessment interview follow up re Hangar 3232

You don't often get emailfromjerry.w.jett.civ@mail.mil < Caution-mailto:fromjerry.w.jett.civ@mail.mil > < Caution-Caution-
mailtojerry.w.jett.civ@mail.mil > . Learn why this is important < Caution-Caution-
http://aka.ms/LearnAboutSenderldentification >

Ms Williams

Yes the Mil-Con Spec Jet-X 2% was used to fill the new holding tank. This is the biodegradable solution and not the
AFFF.

This hangar did not contain any AFFF foam, it was just a water deluge system.

Just google the Jet-X 2% Foam and you should be able to get the SDS on it from there. | don’t have the SDS.

Thanks,

Jerry W. Jett, Jr., CFPS

Fire Marshal

USAG Fort Belvoir Fire & Emergency Services

9701 Gunston Rd

Fort Belvoir, Virginia 22060

Office: 703-805-2091

Desk: 703-805-2702

Cell: 571-595-6621

Fax: 703-805-2303

NIPR:jerry.w.jett.civ@mail.mil < Caution-Caution-mailto:jerry.w.jett.civ@mail.mil >

From: Jett, Jerry W Jr CIV USARMY ID-SUSTAINMENT (USA) <jerry.w.jett.civ@army.mil < Caution-Caution-
mailto:jerry.w.jett.civ@army.mil < Caution-mailto:jerry.w.jett.civ@army.mil %3c Caution-Caution-
mailto:jerry.w.jett.civ@army.mil >>>

Sent: Sunday, October 17, 2021 3:00 PM

To: Jett, Jerry W Jr CIV USARMY ID-SUSTAINMENT (USA) <jerry.w.jett.civ@mail.mil < Caution-Caution-
mailto:jerry.w.jett.civ@mail.mil < Caution-mailto:jerry.w.jett.civ@mail.mil %3c Caution-Caution-
mailto:jerry.w.jett.civ@mail.mil >>>

Subject: Fw: [Non-DoD Source] Fort Belvoir: June 2019 Preliminary Assessment interview follow up re Hangar 3232
Importance: High

From: Williams, Rebecca <Rebecca.Williams@arcadis.com < Caution-Caution-
mailto:Rebecca.Williams@arcadis.com < Caution-mailto:Rebecca.Williams@arcadis.com %3c Caution-Caution-
mailto:Rebecca.Williams@arcadis.com >> >

Sent: Friday, October 15, 2021 2:51 PM

To: Jett, Jerry W Jr CIV USARMY ID-SUSTAINMENT (USA) <jerry.w.jett.civ@army.mil < Caution-Caution-
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mailto:jerry.w.jett.civ@army.mil < Caution-mailto:jerry.w.jett.civ@army.mil %3c Caution-Caution-
mailto:jerry.w.jett.civ@army.mil >> >; Jett, Jerry W Jr CIV USARMY ID-SUSTAINMENT (USA)
<jerry.w.jett.civ@army.mil < Caution-Caution-mailto:jerry.w.jett.civ@army.mil < Caution-
mailto:jerry.w.jett.civ@army.mil %3c Caution-Caution-mailto:jerry.w.jett.civ@army.mil >> >; Gregory, Pemiton E CIV
USARMY TAAB (USA) <pemiton.e.gregory.civ@mail.mil < Caution-Caution-

mailto:pemiton.e.gregory.civ@mail.mil < Caution-mailto:pemiton.e.gregory.civ@mail.mil %3c Caution-Caution-
mailto:pemiton.e.gregory.civ@mail.mil > > >; Gregory, Pemiton E CIV USARMY TAAB (USA)
<pemiton.e.gregory.civ@army.mil < Caution-Caution-mailto:pemiton.e.gregory.civ@army.mil < Caution-
mailto:pemiton.e.gregory.civ@army.mil %3c Caution-Caution-mailto:pemiton.e.gregory.civ@army.mil >>>

Subject: RE: [Non-DoD Source] Fort Belvoir: June 2019 Preliminary Assessment interview follow up re Hangar 3232

All active links contained in this email were disabled. Please verify the identity of the sender, and confirm the
authenticity of all links contained within the message prior to copying and pasting the address to a Web
browser.

Hello, Messrs. Jett and Pemiton.
Are either of you able to answer our three questions about Hangar 3232 as listed below?

Thank you,
Rebecca

From: Williams, Rebecca

Sent: Tuesday, October 12, 2021 9:21 AM

To: Redmond, John T CIV USARMY MDW (USA) <john.t.redmond.civ@army.mil < Caution-Caution-
mailto:john.t.redmond.civ@army.mil < Caution-mailto:john.t.redmond.civ@army.mil %3c Caution-Caution-
mailto:john.t.redmond.civ@army.mil >>>

Cc: Jett, Jerry W Jr CIV USARMY ID-SUSTAINMENT (USA) <jerry.w.jett.civ@army.mil < Caution-Caution-
mailto:jerry.w.jett.civ@army.mil < Caution-mailto:jerry.w.jett.civ@army.mil %3c Caution-Caution-
mailto:jerry.w.jett.civ@army.mil >> >; Jett, Jerry W Jr CIV USARMY ID-SUSTAINMENT (USA)
<jerry.w.jett.civ@army.mil < Caution-Caution-mailto:jerry.w.jett.civ@army.mil < Caution-
mailto:jerry.w.jett.civ@army.mil %3c Caution-Caution-mailto:jerry.w.jett.civ@army.mil >> >; Gregory, Pemiton E CIV
USARMY TAAB (USA) <pemiton.e.gregory.civ@mail.mil < Caution-Caution-

mailto:pemiton.e.gregory.civ@mail.mil < Caution-mailto:pemiton.e.gregory.civ@mail.mil %3c Caution-Caution-
mailto:pemiton.e.gregory.civ@mail.mil >> >; Gregory, Pemiton E CIV USARMY TAAB (USA)
<pemiton.e.gregory.civ@army.mil < Caution-Caution-mailto:pemiton.e.gregory.civ@army.mil < Caution-
mailto:pemiton.e.gregory.civ@army.mil %3c Caution-Caution-mailto:pemiton.e.gregory.civ@army.mil >>>
Subject: RE: [Non-DoD Source] Fort Belvoir: June 2019 Preliminary Assessment interview follow up re Hangar 3232

Mr. Redmond,
Thank you for following up with me and forwarding my information request to Messrs. Jett and Pemiton.

Messrs. Jett and Pemiton,

Thank you in advance for your assistance! Could you please let me know (1) when Hangar 3232’s fire-suppression
system was renovated/replaced, (2) if a new foam is utilized, what it is and whether it contains PFAS, and (3) what was
done with the AFFF foam concentrate that was removed from the fire-suppression system’s foam tank? Also, if you have
an SDS for the new foam and it’s not an imposition, could you please send it to me so that | can add it to the data
record?



Respectfully,
Rebecca

Rebecca Glos Williams (she/her)

Project Manager

Arcadis U.S., Inc.

320 Commerce Suite 200 | Irvine CA | 92602 | USA

T+1714 508 2670

Caution-Caution-Caution-www.arcadis.com < Caution-Caution-Caution-
https://nam02.safelinks.protection.outlook.com/?url=http%3A%2F%2FCaution-Caution-Caution-
www.arcadis.com%2F&data=04%7C01%7CRebecca.Williams%40arcadis.com%7Cf8f24b7a25034ce0263608d8ed782780
%7C7f90057d3ea046feb07ce0568627081b%7C0%7C0%7C637520447948789974%7CUnknown%7CTWFpbGZsb3d8eyJW
ljoiMCAwLjAwMDAILCJQljoiV2IuMzliLCIBTil6lk1haWwiLCIXVCI6Mn0%3D%7C1000&sdata=%2BUAeyuAz5HXUwWAMMOIY1
EezwtdA%2FiMcg20y2KPbCLpok%3D&reserved=0 >

< Caution-Caution-Caution-https://nam02.safelinks.protection.outlook.com/?url=http%3A%
www.arcadis.com%2F&data=04%7C01%7CRebecca.Williams%40arcadis.com%7C{8f24b7a25034ce0263608d8ed 782
%3D%7C1000&sdata=%2BUAeyuAz5SHXUWAMMOIY 1EezwtdA%2FiMcg20y2KPbCLpok%3D&reserved=0 >

m < Caution-Caution-Caution-https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2FCaution-
Caution-Caution-www.linkedin.com%2Fshowcase%2Farcadis-north-
america%2F&data=04%7C01%7CRebecca.Williams%40arcadis.com%7Cf8f24b7a25034ce0263608d8ed782780%7C7f900
57d3ea046feb07ce0568627081b%7C0%7C0%7C637520447948799935%7CUnknown%7CTWFpbGZsb3d8ey)WIjoiMC4w
LJAwMDAILCJQljoiV2IuMzliLCIBTil6lk1haWwiLCIXVCI6Mn0%3D%7C1000&sdata=pGeDn1g7NscKBEnG46mYOFUvrFF4riZZ

AeM1TGi5ryA%3D&reserved=0 > u < Caution-Caution-Caution-
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Ftwitter.com%2FArcadis_NA%3Fref_src%3Dtwsrc
%255Eg0o0gle%257Ctwcamp%255Eserp%257Ctwgr%255Eauthor&data=04%7C01%7CRebecca.Williams%40arcadis.com%
7Cf8f24b7a25034ce0263608d8ed782780%7C7f90057d3ea046feb07ce0568627081b%7C0%7C0%7C6375204479487999
35%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMCAwLjAWMDAILCJQljoiV2IuMzliLCIBTil6lk1haWwilLCIXVCI6Mn0%3D%7C1

000&sdata=0YGgralOgoDxq5gdB816vK1qTqVoadfb%2FWvN7QSAJO1%3D&reserved=0 > 0 < Caution-Caution-
Caution-https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2FCaution-Caution-Caution-
www.facebook.com%2FArcadisNorthAmerica%2F&data=04%7C01%7CRebecca.Williams%40arcadis.com%7Cf8f24b7a25
034ce0263608d8ed782780%7C7f90057d3ea046feb07ce0568627081b%7C0%7C0%7C637520447948809889%7CUnkno
wn%7CTWFpbGZsb3d8ey)JWIjoiMCAwLjAwMDAILCJQljoiV2IuMzIiLCJBTil6lk1haWwiLCIXVCI6Mn0%3D%7C1000&sdata=0i

hkPXHbEUybTyblQz2tMdwGYHIQs%2B6rdsiJ5tDxdNo%3D&reserved=0 > < Caution-Caution-Caution-
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2FCaution-Caution-Caution-
www.instagram.com%2Farcadisglobal%2F%3Fhl|%3Den&data=04%7C01%7CRebecca.Williams%40arcadis.com%7Cf8f24
b7a25034ce0263608d8ed782780%7C7f90057d3ea046feb07ce0568627081b%7C0%7C0%7C637520447948809889%7CU
nknown%7CTWFpbGZsb3d8eyJWIljoiMCAwLjAwMDAILCIQljoiV2IuMzliLCIBTil6lk1lhaWwiLCIXVCI6MNn0%3D%7C1000&sda
ta=vS4XP5BrSsJFwsKXHqL%2B%2BDz%2BsUR9T2sN60QNOy3VUTI%3D&reserved=0 >



From: Redmond, John T CIV USARMY MDW (USA) <john.t.redmond.civ@army.mil < Caution-Caution-Caution-
mailto:john.t.redmond.civ@army.mil < Caution-Caution-mailto:john.t.redmond.civ@army.mil %3c Caution-Caution-
Caution-mailto:john.t.redmond.civ@army.mil < Caution-mailto:john.t.redmond.civ@army.mil %3c Caution-Caution-
Caution-mailto:john.t.redmond.civ@army.mil %3c Caution-Caution-mailto:john.t.redmond.civ@army.mil %3c Caution-
Caution-Caution-mailto:john.t.redmond.civ@army.mil >>>>

Sent: Tuesday, October 12, 2021 4:29 AM

To: Williams, Rebecca <Rebecca.Williams@arcadis.com < Caution-Caution-Caution-
mailto:Rebecca.Williams@arcadis.com < Caution-Caution-mailto:Rebecca.Williams@arcadis.com %3c Caution-Caution-
Caution-mailto:Rebecca.Williams@arcadis.com < Caution-mailto:Rebecca.Williams@arcadis.com %3c Caution-Caution-
Caution-mailto:Rebecca.Williams@arcadis.com %3c Caution-Caution-

mailto:Rebecca.Williams@arcadis.com %3c Caution-Caution-Caution-mailto:Rebecca.Williams@arcadis.com >>>>
Cc: Jett, Jerry W Jr CIV USARMY ID-SUSTAINMENT (USA) <jerry.w.jett.civ@army.mil < Caution-Caution-Caution-
mailto:jerry.w.jett.civ@army.mil < Caution-Caution-mailto:jerry.w.jett.civ@army.mil %3c Caution-Caution-Caution-
mailto:jerry.w.jett.civ@army.mil < Caution-mailto:jerry.w.jett.civ@army.mil %3c Caution-Caution-Caution-
mailto:jerry.w.jett.civ@army.mil %3c Caution-Caution-mailto:jerry.w.jett.civ@army.mil %3c Caution-Caution-Caution-
mailto:jerry.w.jett.civ@army.mil >>>>; Jett, Jerry W Jr CIV USARMY ID-SUSTAINMENT (USA)
<jerry.w.jett.civ@army.mil < Caution-Caution-Caution-mailto:jerry.w.jett.civ@army.mil < Caution-Caution-
mailto:jerry.w.jett.civ@army.mil %3c Caution-Caution-Caution-mailto:jerry.w.jett.civ@army.mil < Caution-
mailto:jerry.w.jett.civ@army.mil %3c Caution-Caution-Caution-mailto:jerry.w.jett.civ@army.mil %3c Caution-Caution-
mailto:jerry.w.jett.civ@army.mil %3c Caution-Caution-Caution-mailto:jerry.w.jett.civ@army.mil >>>>; Gregory,
Pemiton E CIV USARMY TAAB (USA) <pemiton.e.gregory.civ@mail.mil < Caution-Caution-Caution-
mailto:pemiton.e.gregory.civ@mail.mil < Caution-Caution-mailto:pemiton.e.gregory.civ@mail.mil %3c Caution-Caution-
Caution-mailto:pemiton.e.gregory.civ@mail.mil < Caution-mailto:pemiton.e.gregory.civ@mail.mil %3c Caution-
Caution-Caution-mailto:pemiton.e.gregory.civ@mail.mil %3c Caution-Caution-

mailto:pemiton.e.gregory.civ@mail.mil %3c Caution-Caution-Caution-mailto:pemiton.e.gregory.civ@mail.mil >>>>;
Gregory, Pemiton E CIV USARMY TAAB (USA) <pemiton.e.gregory.civ@army.mil < Caution-Caution-Caution-
mailto:pemiton.e.gregory.civ@army.mil < Caution-Caution-mailto:pemiton.e.gregory.civ@army.mil %3c Caution-
Caution-Caution-mailto:pemiton.e.gregory.civ@army.mil < Caution-

mailto:pemiton.e.gregory.civ@army.mil %3c Caution-Caution-Caution-

mailto:pemiton.e.gregory.civ@army.mil %3c Caution-Caution-mailto:pemiton.e.gregory.civ@army.mil %3c Caution-
Caution-Caution-mailto:pemiton.e.gregory.civ@army.mil >>>>

Subject: RE: [Non-DoD Source] Fort Belvoir: June 2019 Preliminary Assessment interview follow up re Hangar 3232

Ms. Williams,

Good morning, sorry for the late response but | was out on Friday. | have CC'd Jerry Jett (Fire Marshall) and Pemiton
Gregory (Brigade Engineer) because they are the individuals that would have this information. | am sure they will be able
to help you get the answer and please let me know if you need anything else.

Thank you,

John T. Redmond

Airfield Safety Manager

Davison Army Airfield

Pentagon Army Helipad

0: (703) 806-7538

WC: (703) 346-3402

C: (315) 405-7253

Email: john.t.redmond.civ@army.mil < Caution-mailto:john.t.redmond.civ@army.mil > < Caution-Caution-
mailto:john.t.redmond.civ@army.mil > < Caution-Caution-Caution-mailto:john.t.redmond.civ@army.mil >
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From: Redmond, John T CIV USARMY MDW (USA)

Sent: Thursday, October 7, 2021 8:14 AM

To: Jett, Jerry W Jr CIV USARMY ID-SUSTAINMENT (USA) <jerry.w.jett.civ@army.mil < Caution-Caution-Caution-
mailto:jerry.w.jett.civ@army.mil < Caution-Caution-mailto:jerry.w.jett.civ@army.mil %3c Caution-Caution-Caution-
mailto:jerry.w.jett.civ@army.mil < Caution-mailto:jerry.w.jett.civ@army.mil %3c Caution-Caution-Caution-
mailto:jerry.w.jett.civ@army.mil %3c Caution-Caution-mailto:jerry.w.jett.civ@army.mil %3c Caution-Caution-Caution-
mailto:jerry.w.jett.civ@army.mil >>>>

Subject: FW: [Non-DoD Source] Fort Belvoir: June 2019 Preliminary Assessment interview follow up re Hangar 3232

Jerry,

Good morning, please see below email. | am pretty positive that when we renovated 3232, they replaced the fire
suppression system without PFAS included. Can you confirm that this was the case?

Thank you,

John T. Redmond

Airfield Safety Manager

Davison Army Airfield

Pentagon Army Helipad

0: (703) 806-7538

WC: (703) 346-3402

C: (315) 405-7253

Email: john.t.redmond.civ@army.mil < Caution-mailto:john.t.redmond.civ@army.mil > < Caution-Caution-
mailto:john.t.redmond.civ@army.mil > < Caution-Caution-Caution-mailto:john.t.redmond.civ@army.mil >

From: Williams, Rebecca <Rebecca.Williams@arcadis.com < Caution-Caution-Caution-
mailto:Rebecca.Williams@arcadis.com < Caution-Caution-mailto:Rebecca.Williams@arcadis.com %3c Caution-Caution-
Caution-mailto:Rebecca.Williams@arcadis.com < Caution-mailto:Rebecca.Williams@arcadis.com %3c Caution-Caution-
Caution-mailto:Rebecca.Williams@arcadis.com %3c Caution-Caution-

mailto:Rebecca.Williams@arcadis.com %3c Caution-Caution-Caution-mailto:Rebecca.Williams@arcadis.com >>>>
Sent: Wednesday, October 6, 2021 8:48 PM

To: Redmond, John T CIV USARMY MDW (USA) <john.t.redmond.civ@mail.mil < Caution-Caution-Caution-
mailto:john.t.redmond.civ@mail.mil < Caution-Caution-mailto:john.t.redmond.civ@mail.mil %3c Caution-Caution-
Caution-mailto:john.t.redmond.civ@mail.mil < Caution-mailto:john.t.redmond.civ@mail.mil %3c Caution-Caution-
Caution-mailto:john.t.redmond.civ@mail.mil %3c Caution-Caution-mailto:john.t.redmond.civ@mail.mil %3c Caution-
Caution-Caution-mailto:john.t.redmond.civ@mail.mil >>>>

Cc: Hess, Afton <Afton.Hess@arcadis.com < Caution-Caution-Caution-mailto:Afton.Hess@arcadis.com < Caution-
Caution-mailto:Afton.Hess@arcadis.com %3c Caution-Caution-Caution-mailto:Afton.Hess@arcadis.com < Caution-
mailto:Afton.Hess@arcadis.com %3c Caution-Caution-Caution-mailto:Afton.Hess@arcadis.com %3c Caution-Caution-
mailto:Afton.Hess@arcadis.com %3c Caution-Caution-Caution-

mailto:Afton.Hess@arcadis.com > > > >;dale.m.walters.civ@mail.com < Caution-Caution-Caution-
mailto:dale.m.walters.civ@mail.com >

Subject: [Non-DoD Source] Fort Belvoir: June 2019 Preliminary Assessment interview follow up re Hangar 3232

All active links contained in this email were disabled. Please verify the identity of the sender, and confirm the
authenticity of all links contained within the message prior to copying and pasting the address to a Web browser.
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Dear Mr. Redmond.

On 6 June 2019, some of my colleagues interviewed you and Mr. Walters during a Preliminary Assessment (PA) site visit
looking at potential locations for the use, storage, and disposal of per- and polyfluoroalkyl substances (PFAS) with an
emphasis on aqueous film-forming foam (AFFF). According to our interview notes, airfield staff were in the process of
renovating/replacing the fire-suppression system in Hangar 3232 and switching to a PFAS-free foam, or were in the
planning stage for an eventual renovation or replacement of the Hangar 3232 fire-suppression system. We are in the
process of finalizing the report covering the PA and subsequent environmental sampling and we would really appreciate
it if you could provide us with an update on the disposition of Hangar 3232’s fire-suppression system so that we can
include this information in the report.

Thank you in advance for your assistance and please let me know if you have any questions.

Respectfully,
Rebecca

Rebecca Glos Williams (she/her)

Project Manager

Arcadis U.S., Inc.

320 Commerce Suite 200 | Irvine CA | 92602 | USA

T+1714 508 2670

Caution-Caution-Caution-Caution-www.arcadis.com < Caution-Caution-Caution-Caution-
https://nam02.safelinks.protection.outlook.com/?url=http%3A%2F%2FCaution-Caution-Caution-Caution-
www.arcadis.com%2F&data=04%7C01%7CRebecca.Williams%40arcadis.com%7Cf8f24b7a25034ce0263608d8ed782780
%7C7f90057d3ea046feb07ce0568627081b%7C0%7C0%7C637520447948789974%7CUnknown%7CTWFpbGZsb3d8eyJW
ljoiMCAwLjAwMDAILCJQljoiV2IuMzliLCIBTil6lk1haWwiLCIXVCI6Mn0%3D%7C1000&sdata=%2BUAeyuAz5HXUwWAMMOIY1
EezwtdA%2FiMcg20y2KPbCLpok%3D&reserved=0 >

< Caution-Caution-Caution-Caution-
https://nam02.safelinks.protection.outlook.com/?url=http%3A%2F%2FCaution-Caution-Caution-Caution-
www.arcadis.com%2F&data=04%7C01%7CRebecca.Williams%40arcadis.com%7Cf8f24b7a25034ce0263608d8ed782780
%7C7f90057d3ea046feb07ce0568627081b%7C0%7C0%7C637520447948789974%7CUnknown%7CTWFpbGZsb3d8eyJW
ljoiMCAwLjAWMDAILCJQljoiV2luMzliLCIBTil6lk1haWwiLCIXVCI6Mn0%3D%7C1000&sdata=%2BUAeyuAz5HXUwWAMMOIY1

EezwtdA%2FiMcg20y2KPbCLpok%3D&reserved=0 > m < Caution-Caution-Caution-Caution-
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2FCaution-Caution-Caution-Caution-
www.linkedin.com%2Fshowcase%2Farcadis-north-
america%2F&data=04%7C01%7CRebecca.Williams%40arcadis.com%7Cf8f24b7a25034ce0263608d8ed782780%7C7f900
57d3ea046feb07ce0568627081b%7C0%7C0%7C637520447948799935%7CUnknown%7CTWFpbGZsb3d8ey)WIjoiMC4w
LJAwMDAILCJQljoiV2IuMzliLCIBTil6lk1haWwiLCIXVCI6Mn0%3D%7C1000&sdata=pGeDn1g7NscKBENG46mYOFUvrFF4riZZ

AeM1TGi5ryA%3D&reserved=0 > u < Caution-Caution-Caution-Caution-
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Ftwitter.com%2FArcadis_ NA%3Fref src%3Dtwsrc
%255Eg0o0gle%257Ctwcamp%255Eserp%257Ctwgr%255Eauthor&data=04%7C01%7CRebecca.Williams%40arcadis.com%
7Cf8f24b7a25034ce0263608d8ed782780%7C7f90057d3ea046feb07ce0568627081b%7C0%7C0%7C6375204479487999
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Williams, Rebecca

From: Jett, Jerry W Jr CIV USARMY ID-SUSTAINMENT (USA) <jerry.w.jett.civ@mail.mil>

Sent: Thursday, October 21, 2021 4:44 AM

To: Williams, Rebecca; pemiton.e.gregory.civ@army.mil; Gregory, Pemiton E CIV USARMY
TAAB (USA)

Cc: john.t.redmond.civ@army.mil; Hess, Afton

Subject: RE: [Non-DoD Source] RE: Fort Belvoir: June 2019 Preliminary Assessment interview

follow up re Hangar 3232

Yes. It has always been a water deluge since the Hangar was built which was back in the 50’s. That was part of the
renovation was to bring the Hangar up to code was the new high expansion deluge system.

Jerry

From: Williams, Rebecca <Rebecca.Williams@arcadis.com>

Sent: Tuesday, October 19, 2021 9:47 PM

To: Jett, Jerry W Jr CIV USARMY ID-SUSTAINMENT (USA) <jerry.w.jett.civ@mail.mil>; pemiton.e.gregory.civ@army.mil;
Gregory, Pemiton E CIV USARMY TAAB (USA) <pemiton.e.gregory.civ@mail.mil>

Cc: john.t.redmond.civ@army.mil; Hess, Afton <Afton.Hess@arcadis.com>

Subject: [Non-DoD Source] RE: Fort Belvoir: June 2019 Preliminary Assessment interview follow up re Hangar 3232
Importance: High

All active links contained in this email were disabled. Please verify the identity of the sender, and confirm the
authenticity of all links contained within the message prior to copying and pasting the address to a Web
browser.

Hello, Mr. Jett.

Could you please let me knowthe water deluge fire-suppression system been in place since Hangar 3232 became
operational in 19957 Thank you for your assistance.

Respectfully,
Rebecca

Rebecca Glos Williams (she/her)

Project Manager

Arcadis U.S., Inc.

320 Commerce Suite 200 | Irvine CA | 92602 | USA

T+1714508 2670

Caution-www.arcadis.com < Caution-
https://nam02.safelinks.protection.outlook.com/?url=http%3A%2F%2FCaution-
wwwe.arcadis.com%2F&data=04%7C01%7CRebecca.Williams%40arcadis.com%7Cf8f24b7a25034ce0263608
d8ed782780%7C7f90057d3ea046feb07ce0568627081b%7C0%7C0%7C637520447948789974%7CUnknown
%7CTWFpbGZsh3d8eyJWIjoiMCAwWLJAWMDAILCJIQIjoiV2IuMzIliLCIBTIil6lklhaWwiLCIXVCI6Mn0%3D
%7C1000&sdata=%2BUAeyuAz5SHXUWAMMOIY 1Eezwtd A%2FiMcg20y2KPbCLpok%3D&reserved=0 >



Williams, Rebecca

From: Jett, Jerry W Jr CIV USARMY ID-SUSTAINMENT (USA) <jerry.w.jett.civ@army.mil>

Sent: Monday, May 23, 2022 3:57 AM

To: Williams, Rebecca; Jett, Jerry W Jr CIV USARMY ID-SUSTAINMENT (USA)

Cc: Redmond, John T CIV USARMY MDW (USA); Hess, Afton; Gregory, Pemiton E CIV
USARMY TAAB (USA); Gregory, Pemiton E CIV USARMY TAAB (USA)

Subject: RE: [URL Verdict: Neutral]RE: [Non-DoD Source] RE: Fort Belvoir: June 2019 Preliminary

Assessment interview follow up re Hangar 3140

Please see below for your answers

Thanks,

Jerry W. Jett, Jr., CFPS

Fire Marshal

USAG Fort Belvoir Fire & Emergency Services
9701 Gunston Rd

Fort Belvoir, Virginia 22060

Office: 703-805-2091

Desk: 703-805-2702

Cell: 571-595-6621

Fax: 703-805-2303

NIPR: jerry.w.jett.civ@army.mil

From: Williams, Rebecca <Rebecca.Williams@arcadis.com>

Sent: Friday, May 20, 2022 6:55 PM

To: Jett, Jerry W Jr CIV USARMY ID-SUSTAINMENT (USA) <jerry.w.jett.civ@mail.mil>

Cc: Redmond, John T CIV USARMY MDW (USA) <john.t.redmond.civ@army.mil>; Hess, Afton
<Afton.Hess@arcadis.com>; Gregory, Pemiton E CIV USARMY TAAB (USA) <pemiton.e.gregory.civ@army.mil>; Gregory,
Pemiton E CIV USARMY TAAB (USA) <pemiton.e.gregory.civ@mail.mil>

Subject: [URL Verdict: Neutral]RE: [Non-DoD Source] RE: Fort Belvoir: June 2019 Preliminary Assessment interview
follow up re Hangar 3140

All active links contained in this email were disabled. Please verify the identity of the sender, and confirm the
authenticity of all links contained within the message prior to copying and pasting the address to a Web browser.

Hello, Jerry.



We are in the process of finalizing the report prepared following Arcadis' June 2019 Preliminary Assessment site visit.
We have received a question about Hangar 3140 that we are unable to answer fully with the information we already
have.We know that Hangar 3140 has been in use since the 1950s and, according to FTBL Fire Department personnel, a
fire-suppression system was installed in the hangar sometime after 1981. We also have information on the large release
of non-AFFF 2% Jet-Ex high-expansion foam on 18 May 2018.

Are you able to provide information on the following:

1. When was a fire-suppression system first installed in Hangar 31407
- ORGINAL WAS WATER DELUGE
- HIGH EXPANSION WAS INSTALLED 2011-ish

2. What kind of fire-suppression agent was utilized (e.g., water, AFFF or other per-/polyfluorinated foam)?
- Jet-Ex 2% high-expansion foam
3. Was the fire-suppression system (suppression agent) changed between when the system was first installed and
the transition to Jet-Ex 2% high-expansion foam? NO
4, When the fire-suppression system switched to Jet-Ex 2% high-expansion foam, if AFFF or other per-

/polyfluorinated foam was formerly utilized, was the tank and plumbing system replaced as part of the change-over to
Jet-Ex? N/A - ALWAYS BEEN JET-EX 2%

Any information you can provide that adds to our understanding of Hangar 3140's fire-suppression history is most
appreciated.

Thank you,

Rebecca

Rebecca Glos Williams (she/her)

Project Manager

Arcadis U.S., Inc.

320 Commerce Suite 200 | Irvine CA | 92602 | USA T +1 714 508 2670 | M +1 949 381 9379 Caution-
https://nam02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.arcadis.com%2F&amp;data=05%7C01%7CR
ebecca.Williams%40arcadis.com%7C1b7df511dff04c96b4f208da3caaf881%7C7f90057d3ea046feb07ce0568627081b%7
C0%7C0%7C637889002288237614%7CUnknown%7CTWFpbGZsb3d8ey)WIjoiMCAwLjAwMDAILCIQljoiV2IuMzliLCIBTil6lk
1haWwiLCJIXVCI6MNn0%3D%7C3000%7C%7C%7C&amp;sdata=bkMti8DwV5fKuJ10BuBjF%2BhgEVRom%2B5TcYdUVIMM
vw8%3D&amp;reserved=0 < Caution-https://nam02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fcaution-
www.arcadis.com%2F&amp;data=05%7C01%7CRebecca.Williams%40arcadis.com%7C1b7df511dff04c96b4f208da3caaf8
81%7C7f90057d3ea046feb07ce0568627081b%7C0%7C0%7C637889002288237614%7CUnknown%7CTWFpbGZsb3d8ey)
WIljoiMCAwLjAwMDAILCJQljoiV2IuMzliLCIBTil6lk1haWwiLCIXVCI6Mn0%3D%7C3000%7C%7C%7C&amp;sdata=0On%2F2u
oPRWn%2FZD8fIBSPpNBqR76YmeVww5V3wEI6%2FbdA%3D&amp;reserved=0 >
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APPENDIX H — SITE RECONNAISSANCE PHOTO LOG
USAEC PFAS PRELIMINARY ASSESSMENT/SITE
INSPECTION

FORT BELVOIR, VIRGINIA

www.arcadis.com

Photograph: 1

Description:

Fire Suppression
System - Non-AFFF 2%
Jet Ex foam released
from Lakota/O'Neil
Hangar

Location:
Lakota/O'Neil Hangar
(Building 3140)

Date: 6/4/2019

Photograph: 2

Description:
Temporary fire truck
maintenance area
where two AFFF spills
occurred in 2017 (one
as shown here outside
the bay doors).

Location:

Building 1436 Logistics
Readiness Center
(LRC) AOPI

Date: 6/5/2019



APPENDIX H — SITE RECONNAISSANCE PHOTO LOG
USAEC PFAS PRELIMINARY ASSESSMENT/SITE
INSPECTION

FORT BELVOIR, VIRGINIA

www.arcadis.com

Photograph: 3

Description:
Temporary fire truck
maintenance area
where two AFFF spills
occurred in 2017 — 3%
AFFF located within the
building.

Location:
Building 1436 (LRC)
AOPI

Date: 6/5/2019

Photograph: 4

Description:
Temporary fire truck
maintenance area
where two AFFF spills
occurred in 2017 (one
inside the facility).

Location:
Building 1436 (LRC)
AOPI

Date: 6/5/2019



APPENDIX H — SITE RECONNAISSANCE PHOTO LOG
USAEC PFAS PRELIMINARY ASSESSMENT/SITE
INSPECTION

FORT BELVOIR, VIRGINIA

www.arcadis.com

Photograph: 5

Description:
Temporary fire truck
maintenance area
where two AFFF spills
occurred in 2017

Location:
Building 1436 (LRC)
AOPI

Date: 6/5/2019

Photograph: 6

Description:

Former fire truck
maintenance facility.
Frequency of spills or
releases of AFF is
unknown.

Location:

Building 707 (LRC)
AOPI

Date: 6/5/2019



APPENDIX H — SITE RECONNAISSANCE PHOTO LOG
USAEC PFAS PRELIMINARY ASSESSMENT/SITE
INSPECTION

FORT BELVOIR, VIRGINIA

www.arcadis.com

Photograph: 7

Description:

Former fire truck
maintenance facility.
Frequency of spills or
releases of AFF is
unknown.

Location:
Building 707 LRC AOPI

Date: 6/5/2019

Photograph: 8

Description:

Location of 27 April
2019 car fire. Occurred
when a car hita
transformer behind the
townhouse and caught
fire. Approximately 5 to
10 gallons of AFFF was
discharged.

Location:

Lewis Village Car Fire
AOPI

Date: 6/5/2019



APPENDIX H — SITE RECONNAISSANCE PHOTO LOG
USAEC PFAS PRELIMINARY ASSESSMENT/SITE
INSPECTION

FORT BELVOIR, VIRGINIA

www.arcadis.com

Photograph: 9

Description:

Location of 27 April
2019 car fire. Occurred
when a car hita
transformer behind the
townhouse and caught
fire. Approximately 5-10
gallons of AFFF was
discharged.

Location:
Lewis Village Car Fire
AOPI

Date: 6/5/2019

Photograph: 10

Description:

Area of April 2017
AFFF release. The
release started on
asphalt/concrete
surfaces but extended
into grassy areas in
front of the fire station.

Location:

Davison Army Airfield
(DAAF) Fire Station
AOPI

Date: 6/5/2019



APPENDIX H — SITE RECONNAISSANCE PHOTO LOG
USAEC PFAS PRELIMINARY ASSESSMENT/SITE
INSPECTION

FORT BELVOIR, VIRGINIA

www.arcadis.com

Photograph: 11

Description:

Area of April 2017
AFFF release. The
release started on
asphalt/concrete
surfaces but extended
into grassy areas in
front of the fire station.

Location: DAAF Fire
Station AOPI

Date: 6/5/2019

Photograph: 12

Description:

Former fire training
area - open grassy area
located behind the
DAAF Fire Station
(groundwater wells
were abandoned).

Location:

FTBL-12 (Fire
Fighting/Burn Area)

Date: 6/5/2019



APPENDIX H — SITE RECONNAISSANCE PHOTO LOG
USAEC PFAS PRELIMINARY ASSESSMENT/SITE
INSPECTION

FORT BELVOIR, VIRGINIA

www.arcadis.com

Photograph: 13

Description:

Pond and drainage
ditch near the fire
training area behind the
DAAF Fire Station.

Location:
FTBL-12 (Fire
Fighting/Burn Area)

Date: 6/5/2019

Photograph: 14

Description:

AFFF suppression
system — containing 3%
AFFF

Location:

Building 1495-
Hazardous Waste
Building (AFFF fire-
suppression system)

Date: 6/6/2019



APPENDIX |

Compiled Site Reconnaissance Logs




Design & Consultancy
for natural and
built assets

A ARCADIS

Appendix |
Site Reconnaissance Log
Per- and Polyfluoroalkyl Substances Preliminary Assessment

Installation: Fort Belvoir State:  Virginia

Date: 5-Jun-19

Potential Area of Potential

Interest (PAOPI) Name: Building 1436 and 707

Location Description: Fire Truck Maintenance Buildings

Latitude/Longitude: 38°42'2.20"N, 77° 9'4.51"W (building 1436) and 38°41'20.37"N, 77° 8'31.85"W (building 707)
Field Personnel: Lauren Henderson, Carla DaParma, and Katherine Mageland

Site Contact/Title: Kelsey Ross - DPW Environmental

Weather: Clear and Sunny

Sources

Recognized Primary Source (circle):
Fire, fire traini i ation, nozzle testing, crash site, chromium plating, hangar/aqueous film-forming foam suppression system,
auto mafntenance, photo processing, fuel spill, pesticide/insecticide use, wash rack, other:

Building 1436: Temporary fire truck maintenance area where two AFFF spills occurred in 2017. Spill on
November 15, 2017 - overfilled AFFF was sitting on top of 55-gallon drums and washed down from rain,
resulting in spill. Spill on April 12, 2017 - pipe on fire truck broke when maintenance workers were attempting to
fix it, and the entire reservoir of the fire truck spilled out.

Building 707: Former fire truck maintenance area; is currently being renovated (since approximately 2014). No
recorded releases or spills.

When/Frequency:

Building 1436: Spill in November 2017 - approximately 5-15 gallons of AFFF concentrate/foam was released
outside of building Spill in April 2017 - approximately 5 gallons of 3% AFFF concentrate released inside of
building. Type of AFFF unknown.

Product Released
and Volume:

For the spill inside building 1436, the floor drain was plugged; however, for the spill outside, the asphalt was
cracked where the overflow occurred. Building 1436 is also the area of AFFF storage, in 55 gallon drums
(Ansulite AFFF 3% and Chemguard 3% AFFF). No leaks observed in storage area; all 55 gallons drums were
located on pallets. PFAS containing heat resistant lubricants were found inside the building (less than 1
gallon). These included "AST-RYV silicon adhesive/instant gasket Hi temp red" and TFE pipe thread sealant with

PTFE."
Other Notes:

Recognized Secondary Source(s) (circle):
Stormwater or sewer system components, wastewater treatment plants, landfills, remediated soil application sites, surface water flow
pathway, potential for groundwater infiltration, other:

When: Apr-17
Building 1436: Exterior spill has the potential for groundwater infiltration due to cracks in asphalt.

Migration Potential:

Other Notes:

Physical Setting of Potential Area of Potential Interest

Topography and floor/ground surface (note vegetation/pavement, soil composition/color/staining, how surface may influence
sampling access, and evidence of erosion especially near point of possible release):

Building 1436 interior: concrete floors with no cracks or obvious staining. Exterior: cracked asphalt.

Infrastructure (e.g., note entry to sewer system via drop inlets/storm drains/sanitary sewer/wastewater treatment plant, pavement,
buildings):

Roads leading to sites; both sites in a manufacturing warehouse/industrial area. Stormwater inlets observed adjacent to building
707.

Page 1 of 2



Design & Consultancy
for natural and
built assets

A ARCADIS

Appendix |
Site Reconnaissance Log
Per- and Polyfluoroalkyl Substances Preliminary Assessment

Installation: Fort Belvoir PAOPI: Date: 5-Jun-19
Building 1436 and 707

On- or off-installation monitoring or drinking water wells (number and proximity to potential area of potential interest, note access and
condition of wells):

No wells were observed near buildings.

Surface water bodies (proximity to and relative drainage direction and receptor, note ponding or standing water nearby):

No surface water bodies were observed.

Surface drainage within or adjacent to (natural or manmade, flow direction, lining [stone, vegetation, other], blockages):

Surface drainage outside of the buildings in unknown. Stormwater inlets were observed next to building 707; however, this building
is still being renovated. Drainage inside building 1436 goes into a floor drain.

Site status (current or past IRP and decision [e.g., no further action, monitored natural attenuation, system ], previous remedial
actions or other perfluorooctane sulfonate/perfluorooctanoic acid investigations):

Unknown.

Miscellaneous notes:

Health and Safety Considerations
* Please note any health and safety concerns here (e.g., access, overhead/buried utilities, steep terrain, biological hazards).
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Installation: Fort Belvoir State:  Virginia
Date: 6-Jun-19

Potential Area of Potential

Interest (PAOPI) Name: Building 1495 (Hazardous Materials)

Location Description: Located off of Sharon Lane Road

Latitude/Longitude: 38°42'7.14"N, 77° 9'14.56"W

Field Personnel: Courtney Ingersoll, Lauren Henderson, and Katherine Mageland
Site Contact/Title: Kelsey Ross/ DPW - Environmental

Weather: Clear and Sunny

Sources

Recognized Primary Source (circle):

Fire, fire training, fire station, nozzle testing, crash site, chromium plating, hangar/aqueous film-formirgfoam suppression system
auto maintenance, photo processing, fuel spill, pesticide/insecticide use, wash rack, other: HazMat Room Suppression System

When/Frequency:  AFFF suppression system located in building 1496; no known incidents or releases.

Product Released
and Volume:

Other Notes: Buckeye Platinum 3%-3% AR AFFF

N/A.

Recognized Secondary Source(s) (circle):
Stormwater or sewer system components, wastewater treatment plants, landfills, remediated soil application sites, surface water flow
pathway, potential for groundwater infiltration, other:

When: No secondary sources observed.

Migration Potential: N/A

Other Notes:

Physical Setting of Potential Area of Potential Interest

Topography and floor/ground surface (note vegetation/pavement, soil composition/color/staining, how surface may influence
sampling access, and evidence of erosion especially near point of possible release):

AFFF suppression system is located in a utility room with concrete floors. No apparent drains were observed in the room.

Infrastructure (e.g., note entry to sewer system via drop inlets/storm drains/sanitary sewer/wastewater treatment plant, pavement,
buildings):

Roads leading to building 1495. No drains or sewer systems observed.
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Installation: Fort Belvoir PAOPI: Building 1495 Date: 6-Jun-19

(Hazardous Materials)

On- or off-installation monitoring or drinking water wells (number and proximity to potential area of potential interest, note access and
condition of wells):

No wells were observed near the building.

Surface water bodies (proximity to and relative drainage direction and receptor, note ponding or standing water nearby):

No surface water bodies were observed near the building.

Surface drainage within or adjacent to (natural or manmade, flow direction, lining [stone, vegetation, other], blockages):

Unknown.

Site status (current or past IRP and decision [e.g., no further action, monitored natural attenuation, system ], previous remedial
actions or other perfluorooctane sulfonate/perfluorooctanoic acid investigations):

Unknown.

Miscellaneous notes:

Health and Safety Considerations
* Please note any health and safety concerns here (e.g., access, overhead/buried utilities, steep terrain, biological hazards).
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Installation: Fort Belvoir State:  Virginia

Date: 5-Jun-19

Potential Area of Potential

Interest (PAOPI) Name: Car Wash

Location Description: Located off Gorgas Road

Latitude/Longitude: 38°43'11.87"N, 77° 8'52.42"W

Field Personnel: Lauren Henderson, Carla DaParma, Katherine Mageland, and Jessica Travis
Site Contact/Title: Kelsey Ross - DPW Environmental

Weather: Clear and Sunny

Sources

Recognized Primary Source (circle):
Fire, fire training, fire station, nozzle testing, crash site, chromium plating, hangar/aqueous-fitm-forming foam suppression system,
auto maintenance, photo processing, fuel spill, pesticide/insecticide use, wash rack, ‘m

When/Frequency:  Unknown if PFAS containing waxes or other car wash material is or was used here.

Product Released

and Volume: Unknown.

Other Notes:

Recognized Secondary Source(s) (circle):
Stormwater or sewer system components, wastewater treatment plants, landfills, remediated soil application sites, surface water flow
pathway, potential for groundwater infiltration, other:

When: Unknown.

Migration Potential: Migration potential to stormwater or sewer systems via drains located in car wash bays.

Other Notes:

Physical Setting of Potential Area of Potential Interest

Topography and floor/ground surface (note vegetation/pavement, soil composition/color/staining, how surface may influence
sampling access, and evidence of erosion especially near point of possible release):

Site consists of several self car washing bays, atop asphalt. No obvious cracks or staining observed.

Infrastructure (e.g., note entry to sewer system via drop inlets/storm drains/sanitary sewer/wastewater treatment plant, pavement,
buildings):

Road leading to site. Parking lot surrounding car wash area. Building/car bays associated with site. Drains located in bays.
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Installation: Fort Belvoir PAOPI:  Car Wash Area Date: 5-Jun-19

On- or off-installation monitoring or drinking water wells (number and proximity to potential area of potential interest, note access and
condition of wells):

No wells were observed near car wash.

Surface water bodies (proximity to and relative drainage direction and receptor, note ponding or standing water nearby):

No surface water bodies were observed immediately adjacent to site.

Surface drainage within or adjacent to (natural or manmade, flow direction, lining [stone, vegetation, other], blockages):
Surface drainage within car wash bays goes into drains.

Site status (current or past IRP and decision [e.g., no further action, monitored natural attenuation, system ], previous remedial
actions or other perfluorooctane sulfonate/perfluorooctanoic acid investigations):

Unknown.
Miscellaneous notes:

Unknown if PFAS was used here. Sign that listed brand names of car wash chemicals was recorded. Waxes were no included in list
- list included mostly soaps (non-PFAS likely).

Health and Safety Considerations
* Please note any health and safety concerns here (e.g., access, overhead/buried utilities, steep terrain, biological hazards).
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Installation: Fort Belvoir State:  Virginia
Date: 5-Jun-19
Potential Area of Potential
Interest (PAOPI) Name: Three AFFF releases at DAAF Fire Station
Location Description: DAAF Fire Station (infront of station and behind in FTA)
38°42'565.35"N, 77°10'35.29"W (infront of Fire Station), and 38°42'563.36"N, 77°10'31.85"W (behind
Latitude/Longitude: Fire Station in FTA)
Field Personnel: Lauren Henderson, Carla DaParma, Katherine Mageland, and Jessica Travis
Site Contact/Title: Kelsey Ross/ DPW - Environmental
Weather: Clear and Sunny
Sources

Recognized Primary Source (circle):

Firefire training, fire station, nbzzle testing, crash site, chromium plating, hangar/aqueous film-forming foam suppression system,
auto maintenance, photo processing, fuel spill, pesticide/insecticide use, wash rack, other:

Three known releases of AFFF at the DAAF Fire Station:

1. April 11, (Tuesday) 2017 - Infront of Fire station - accidental discharge of AFFF. Fire fighter accidentally hit
foam button instead of water button on fire truck.

2. April 25, (Thursday) 2019 - Behind Fire Station in FTA; accidental discharge of AFFF. Fire fighter
accidentally hit foam button instead of water button on fire truck during a training exercise.

3. April 28, (Sunday) 2019 - Behind Fire Station in FTA; accidental discharge of AFFF. A mechanical
malfunction with Fire Engine 466 caused foam reservoir on the apparatus to leak or be pumped into the water
tank on the apparatus, and then all of the water and foam was discharged from the engine by a firefighter.

When/Frequency:

1. 5-10 gallons 3% Chemguard C306-MS-C mixed with water - less than 1 gallon on super concentrate.
2. 10-20 gallons of foam; approximately 1 gallon of AFFF concentrate Ansulite 3% AFFF (AFC-3-A); C-8 foam
3. 25 gallons of AFFF (Ansulite ARC 3% or 6%) mixed with 500 gallons of water

Product Released
and Volume:

The second and third release are collocated at the FTA.
Other Notes:

Recognized Secondary Source(s) (circle):

Stormwater or sewer system components, wastewater treatment plants, landfills, remediated soil application sites, surface water flow
pathway, potential for groundwater infiltration, other:

When: April 2017 and April 2019

1. Potential for groundwater infiltration from foam extending into a ditch across the street from release, grassy
areas/potential dry pond with culverts adjoining the release area and grassy areas across the street from the
release. Foam was reportedly swept/spread out on Gavin Road for faster dissipation - no cracks observed in
asphalt.

2. and 3. Surface water flow pathway - release caused foam flow into a trench drain on the FTA concrete pad,
into the nearby bioretention pond, followed by a drainage ditch and finally the Accotink Creek. Foam was
observed up to the nearby pond. Groundwater infiltration potential - concrete pad associated with the FTA

. . . where the foam was released was cracked. Foam also extended beyond concrete into adjoining grassy areas.
Migration Potential:

2. Foam was vacuumed up in a shop vac, and 2-3 inches of soil was removed from foam-impacted areas. 10

55-gallon drums were transported to building 1495 (Hazardous Waste Facility).

3. Water and foam was removed from the trench drain and 2-3 inches of soil was removed. CleanHarbors

pumped out the bioretention pond (approximately 85 gallons of water). 23 55-gallon drums of impacted soils,
Other Notes: and water were sent to building 1495.
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Physical Setting of Potential Area of Potential Interest

Topography and floor/ground surface (note vegetation/pavement, soil composition/color/staining, how surface may influence
sampling access, and evidence of erosion especially near point of possible release):

1. Release started on asphalt/concrete surfaces but extended into grassy areas in front of Fire Station.
2. and 3. Release started on concrete but extended into grassy areas beside the FTA.

Infrastructure (e.g., note entry to sewer system via drop inlets/storm drains/sanitary sewer/wastewater treatment plant, pavement,
buildings):

Roads leading to Fire Station. Culverts and as stormwater inlet was observed near #1. French drain at FTA.
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Installation: Fort Belvoir PAOPI:  Three AFFF releases Date: 5-Jun-19
at DAAF Fire Station

On- or off-installation monitoring or drinking water wells (number and proximity to potential area of potential interest, note access and
condition of wells):

Groundwater monitoring wells were abandoned near the FTA in Old FTA area. Several wells filled with bentonite were observed in
field adjacent to FTA.

Surface water bodies (proximity to and relative drainage direction and receptor, note ponding or standing water nearby):

Pond and drainage ditch near FTA. What appeared to be a dry pond with culverts was observed in from the Fire Station next to #1.
Ditch across the street from #1.

Surface drainage within or adjacent to (natural or manmade, flow direction, lining [stone, vegetation, other], blockages):

Draining from FTA (#2 and #3), into French drain, nearby pond, drainage ditch and Accotink Creek. Drainage from infront of FTA
(#1) unknown. Stormwater inlet was observed adjacent to spill area.

Site status (current or past IRP and decision [e.g., no further action, monitored natural attenuation, system ], previous remedial
actions or other perfluorooctane sulfonate/perfluorooctanoic acid investigations):

Unknown.
Miscellaneous notes:
These areas will likely make up 2 or 3 separate AOPIs. Grouped together for this log due to proximity.

Health and Safety Considerations
* Please note any health and safety concerns here (e.g., access, overhead/buried utilities, steep terrain, biological hazards).
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Installation: Fort Belvoir State:  Virginia

Date: 4-Jun-19

Potential Area of Potential

Interest (PAOPI) Name: Night Vision Hangar (3126/3132), Lakota/O'Neil Hangar (3140), and National Guard Hangar (3121)
Location Description: Davidson Army Airfield (DAAF)

38°42'51.56"N, 77°11'1.88"W and 38°42'51.54"N, 77°10'58.53"W (Night Vision); 38°42'47.80"N,

Latitude/Longitude: 77°10'51.34"W (Lakota); and 38°42'53.27°N, 77°11%6.28"W (National Guard)

Courtney Ingersoll, Afton Hess, Lauren Henderson, Carla DaParma, Katherine Mageland, and
Field Personnel: Jessica Travis

Site Contact/Title: John Redmond and Dale Walters - Airfield Division
Weather: Clear and Sunny
Sources

Recognized Primary Source (circle):

Fire, fire training, fire station, nozzle testing, crash site, chromium plating, ha@-mrming foam sup@

auto maintenance, photo processing, fuel spill, pesticide/insecticide use, wash rack, other:

Single release of suppression system from Lakota/O'Neil Hangar on May 18, 2018. No recorded releases from
other hangars.

Product Released  Non-AFFF 2% Jet Ex foam released from Lakota/O'Neil.
and Volume: Exact volume unknown - foam filled entire hangar and extended outside of hangar into adjacent drainage ditch.

When/Frequency:

No releases associated with other hangars. One of Night Vision's suppression systems contained AFFF

(Ansulite 3% AFFF); however there were no known incidents or releases (since hangar construction and

suppression system installment 8-10 years ago). Night Vision's other hangar has currently and historically had

a water based suppression system. The National Guard hangar also had AFFF (EcoFoam); however, this is

not under Fort Belvoir's jurisdiction and there were no known incidents of the suppression system leaking.
Other Notes: Possible AFFF leaking from storage area observed during site visit.

Recognized Secondary Source(s) (circle):
Stormwater or sewer system components, wastewater treatment plants, landfills, remediated soil application sites, surface water flow
pathway, potential for groundwater infiltration, other:

When: At the time of the release, May 18, 2018.

Foam migration downgradient into a ditch, which was stopped.
French drain adjacent to hangar likely was impacted by foam. Any cracks in asphalt or concrete could lead to

Migration Potential: potential groundwater infiltration.

Other Notes:

Physical Setting of Potential Area of Potential Interest

Topography and floor/ground surface (note vegetation/pavement, soil composition/color/staining, how surface may influence
sampling access, and evidence of erosion especially near point of possible release):

Night Vision: Two hangars; hangar with concrete floors, and no apparent drains - appeared to be in good condition and not cracked.
Lakota/O'Neil: Inside of the hangar had concrete floor that appeared to be in good condition and not cracked. There was drain
located near the middle of the hangar. No obvious staining inside or outside of hangar. Concrete area outside of hangar where
foam reached was also in good condition and not cracked. Grassy areas next to concrete were impacted.

National Guard: Hangar with concrete floors, and no apparent drains - appeared to be in good condition and not cracked. AFFF
storage consisted of two 400 gallon plastic containers which appeared to be leaking.
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Infrastructure (e.g., note entry to sewer system via drop inlets/storm drains/sanitary sewer/wastewater treatment plant, pavement, ‘
buildings):

Lakota/O'Neil: French drain adjacent to hangar, located in concrete area, was impacted.
Drainage ditch downgradient was covered/protected from the foam.

For Night Vision and National Guard hangars, there were no apparent sewer/drainage systems.

Page 2 of 3



Design & Consultancy
for natural and
built assets

A ARCADIS

Appendix |
Site Reconnaissance Log
Per- and Polyfluoroalkyl Substances Preliminary Assessment

Installation: Fort Belvoir PAOPI: Night Vision Hangar pate. 4-Jun-19
(3126/3132), —

Lakota/O'Neil Hangar
(3140), and National
Guard Hangar (3121)

On- or off-installation monitoring or drinking water wells (number and proximity to potential area of potential interest, note access and
condition of wells):

No wells observed near hangars.

Surface water bodies (proximity to and relative drainage direction and receptor, note ponding or standing water nearby):

Drainage ditch adjacent to Lakota/O'Neil hangar.

Surface drainage within or adjacent to (natural or manmade, flow direction, lining [stone, vegetation, other], blockages):

Lakota/O'Neil: French drain adjacent to hangar, located in concrete area,
Drainage ditch downgradient was covered/protected from the foam.

For Night Vision and National Guard hangars, there were no apparent sewer/drainage systems.

Site status (current or past IRP and decision [e.g., no further action, monitored natural attenuation, system ], previous remedial
actions or other perfluorooctane sulfonate/perfluorooctanoic acid investigations):

Unknown.
Miscellaneous notes:

Follow-up unlikely for these areas since Lakota/O'Neil did not contain PFAS in suppression system, and other hangars did not have
recorded releases. Historically, all hangars had a water based suppression system prior to current suppression systems.
Additionally, three other hangars were on site but we under renovation and not visited. These originally had water based
suppression systems and it is unknown what the post-restoration suppression systems will be.

Health and Safety Considerations
* Please note any health and safety concerns here (e.g., access, overhead/buried utilities, steep terrain, biological hazards).
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Installation: Fort Belvoir State:  Virginia
Date: 5-Jun-19
Potential Area of Potential
Interest (PAOPI) Name: FTBL-66 and FTBL-68
Location Description: Fort Belvoir North Area (FBNA)
Latitude/Longitude: 38°44'55.80"N, 77°11'42.75"W (FTBL-66) and 38°44'48.38"N, 77°11'43.07"W (FTBL-68)
Field Personnel: Lauren Henderson, Carla DaParma, Katherine Mageland and Jessica Travis
Site Contact/Title: Chris Manikas - DPW FTBL
Weather: Clear and Sunny
Sources
Rec i rimary Source (circle):
ire, fire training, Jire station, nozzle testing, crash site, chromium plating, hangar/aqueous film-forming foam suppression system,
aufo Tmai ance, photo processing, fuel spill, pesticide/insecticide use, wash rack, other:

FTBL 66: Former Fire Training areas (FTA) in the 1960s. Consisted of four different areas (M7, M18, AOPC4,
and AOPC20)

FTBL 68: Former petroleum fire area that burned down an overpass in the 1960s (consisted of the
Hydrocarbon Spill Area [M-26] and Above Ground Tank Site [FATTS]).

When/Frequency:

FTBL 66: Unknown what type of foam or how much was used. Reportedly only the solvent Carbon Tetra
Chloride was used for fire training. Still possible that AFFF or animal protein foam containing PFAS was used

Product Released for fire training at that time.

and Volume: FTBL 68: Unknown what type or how many. Possible that AFFF or animal protein foam containing PFAS was
used to extinguish the petroleum based fire.
FTBL 66: Petroleum was found in this area when digging utility lines for the NGG. Groundwater monitoring
wells were installed and last sampled in 2016/2018. Benzene was found in wells. PFAS was found in
monitoring wells below the health advisory limit (HAL)

Other Notes:

Recognized Secondary Source(s) (circle):
Stormwater or sewer system components, wastewater treatment plants, landfills, remediated soil application sites, surface water flow
pathway, potential for groundwater infiltration, other:

Wh In the 1960s - when the FTA was active and when the fire at the overpass occurred.
en:

FTBL 66 and FTBL 68: Groundwater flow would move downgradient to a adjoin stream and wetland. Stream
and wetland is located between sites - sites are divided by a bridge. Soils in area were also impacted.

Migration Potential:

Other Notes:

Physical Setting of Potential Area of Potential Interest

Topography and floor/ground surface (note vegetation/pavement, soil composition/color/staining, how surface may influence
sampling access, and evidence of erosion especially near point of possible release):

FTBL 66: Site consists of an overgrown forested area.
FTBL 68: Site consists of a wetland and forested area.

Infrastructure (e.g., note entry to sewer system via drop inlets/storm drains/sanitary sewer/wastewater treatment plant, pavement,
buildings):

Roads adjacent to both sites. Site bisected by a bridge. Infrastructure reportedly built around 2006-2007.
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Installation: Fort Belvoir PAOPI: Date: 5-Jun-19

FTBL 66 and FTBL 68

On- or off-installation monitoring or drinking water wells (number and proximity to potential area of potential interest, note access and
condition of wells):

Both sites contain many groundwater monitoring wells.

Surface water bodies (proximity to and relative drainage direction and receptor, note ponding or standing water nearby):
Wetland and stream adjoin both sites.
Surface drainage within or adjacent to (natural or manmade, flow direction, lining [stone, vegetation, other], blockages):

FTBL 66 and FTBL 68: Groundwater flow would move downgradient to a adjoin stream and wetland. Stream and wetland is located
between sites - sites are divided by a bridge.

Site status (current or past IRP and decision [e.g., no further action, monitored natural attenuation, system ], previous remedial
actions or other perfluorooctane sulfonate/perfluorooctanoic acid investigations):

FTBL 66: Currently doing feasibility study and working way towards closure just not UUUE. RAFS site and will go RAO.
FTBL 68: Unknown.

Miscellaneous notes:

Health and Safety Considerations
* Please note any health and safety concerns here (e.g., access, overhead/buried utilities, steep terrain, biological hazards).
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Installation: Fort Belvoir State:  Virginia

Date: 5-Jun-19

Potential Area of Potential

Interest (PAOPI) Name: Lewis Village Car Fire

Location Description: Lewis Village Neighborhood

Latitude/Longitude: Lewis Village, behind 5980 Sitgreaves Road next to garage

Field Personnel: Lauren Henderson, Carla DaParma, Katherine Mageland, and Jessica Travis
Site Contact/Title: Kelsey Ross - DPW Environmental

Weather: Clear and Sunny

Sources

Recognized Primary Source (circle):

Fire) fire training, fire station, nozzle testing, crash site, chromium plating, hangar/aqueous film-forming foam suppression system,
0 maintenance, photo processing, fuel spill, pesticide/insecticide use, wash rack, other:

When/Frequency:  Care fire in Lewis Village on April 27, 2019.

Product Released  Approximately 5-10 gallons of foam (Ansulite ARC 3% or 6%) was discharged during this fire fighting activity,
and Volume: along with approximately 250 gallons of water.

Other Notes: Car reportedly hit a non-PCB mineral fuel transformer in neighborhood and caught on fire.

Recognized Secondary Source(s) (circle):

Stormwater or sewer system components, wastewater treatment plants, landfills, remediated soil application sites, surface water flow
pathway, potential for groundwater infiltration, other:

When: Apr-19
AFFF entered an adjoining stormwater inlet, which drained into a dry pond. Potential for groundwater
infiltration at pond and in situ due to AFFF being sprayed on open ground adjoining the transformer. Cracks
Migration Potential: observed on road next to transformer - potential for groundwater infiltration under road.

Other Notes:

Physical Setting of Potential Area of Potential Interest

Topography and floor/ground surface (note vegetation/pavement, soil composition/color/staining, how surface may influence
sampling access, and evidence of erosion especially near point of possible release):

Site is located between two rows of townhouses next to a resident's backyard fence. Open grassy ground is located at site, and was
likely impacted by AFFF. Concrete and asphalt surfaces associated with driveways and roads adjoin site. Cracks observed in
asphalt.

Infrastructure (e.g., note entry to sewer system via drop inlets/storm drains/sanitary sewer/wastewater treatment plant, pavement,
buildings):

Roads leading to site. Stormwater inlets observed adjacent to site.

Page 1 of 2



Design & Consultancy
for natural and
built assets

A ARCADIS

Appendix |
Site Reconnaissance Log
Per- and Polyfluoroalkyl Substances Preliminary Assessment

Installation: Fort Belvoir PAOPI: Lewis Car Fire Date: 5-Jun-19

On- or off-installation monitoring or drinking water wells (number and proximity to potential area of potential interest, note access and
condition of wells):

No wells were observed near site.

Surface water bodies (proximity to and relative drainage direction and receptor, note ponding or standing water nearby):
No surface water bodies were observed immediately adjacent to site. Dry pond located nearby.
Surface drainage within or adjacent to (natural or manmade, flow direction, lining [stone, vegetation, other], blockages):

Stormwater inlet adjacent to site collected AFFF release, which drains into a dry pond nearby.

Site status (current or past IRP and decision [e.g., no further action, monitored natural attenuation, system ], previous remedial
actions or other perfluorooctane sulfonate/perfluorooctanoic acid investigations):

Unknown.

Miscellaneous notes:
HEPACO dug out soil "as deep as they could smell" around the transformer - they were focusing on oil and not AFFF.

Health and Safety Considerations
* Please note any health and safety concerns here (e.g., access, overhead/buried utilities, steep terrain, biological hazards).
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Installation: Fort Belvoir State:  Virginia

Date: 5-Jun-19

Potential Area of Potential

Interest (PAOPI) Name: Old FTA Behind the DAAF Fire Statin (Fire Control Training Area)

Location Description: Behind DAAF Fire Station

Latitude/Longitude: 38°42'51.70"N, 77°10'32.15"W

Field Personnel: Lauren Henderson, Carla DaParma, Katherine Mageland, and Jessica Travis
Site Contact/Title: Kelsey Ross/ DPW - Environmental

Weather: Clear and Sunny

Sources

Recognized Primary Source (circle):

Fire(fire training, Yire station, nozzle testing, crash site, chromium plating, hangar/aqueous film-forming foam suppression system,
auto mainterrance, photo processing, fuel spill, pesticide/insecticide use, wash rack, other:

When/Frequency:  Former FTA; uncertain if AFFF was released here or how much was released here.

Product Released

and Volume: Unknown.

Other Notes: Might have used animal protein foam.

Recognized Secondary Source(s) (circle):
Stormwater or sewer system components, wastewater treatment plants, landfills, remediated soil application sites, surface water flow
pathway, potential for groundwater infiltration, other:

When: Unknown.

Lo ... Potential for groundwater infiltration in the event of AFFF release onto open ground area.
Migration Potential:

Other Notes:

Physical Setting of Potential Area of Potential Interest

Topography and floor/ground surface (note vegetation/pavement, soil composition/color/staining, how surface may influence
sampling access, and evidence of erosion especially near point of possible release):

Open grassy area located behind fire station. No obvious staining evident.

Infrastructure (e.g., note entry to sewer system via drop inlets/storm drains/sanitary sewer/wastewater treatment plant, pavement,
buildings):

Roads leading to Fire Station.
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Installation: Fort Belvoir PAOPI: Date: 5-Jun-19
Old FTA Behind the -

DAAF Fire Statin (Fire
Control Training Area)

On- or off-installation monitoring or drinking water wells (number and proximity to potential area of potential interest, note access and
condition of wells):

Groundwater monitoring wells were abandoned here. Several wells filled with bentonite were observed in field.

Surface water bodies (proximity to and relative drainage direction and receptor, note ponding or standing water nearby):

Unknown.
Surface drainage within or adjacent to (natural or manmade, flow direction, lining [stone, vegetation, other], blockages):

Unknown.

Site status (current or past IRP and decision [e.g., no further action, monitored natural attenuation, system ], previous remedial
actions or other perfluorooctane sulfonate/perfluorooctanoic acid investigations):

Unknown.

Miscellaneous notes:

Health and Safety Considerations
* Please note any health and safety concerns here (e.g., access, overhead/buried utilities, steep terrain, biological hazards).
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Installation: Fort Belvoir State:  Virginia

Date: 5-Jun-19

Potential Area of Potential

Interest (PAOPI) Name: Old Hospital

Location Description: Located off of Farrell Road

Latitude/Longitude: 38°42'0.61"N, 77° 8'12.04"W

Field Personnel: Lauren Henderson, Carla DaParma, Katherine Mageland, and Jessica Travis
Site Contact/Title: Kelsey Ross - DPW Environmental

Weather: Clear and Sunny

Sources

Recognized Primary Source (circle):

Fire, fire training, fire station, nozzle testing, crash site, chromium plating, hangar/aqueous film-forming foam suppression system,
auto maintenance, photo processing, fuel spill, pesticide/insecticide use, wash rack_other: X-Ra

When/Frequency:  Former hospital; unknow if PFAS was used in x-ray photo processing.

Froduct Released
and \/olime-

Other Notes:

Unknown.

Recognized Secondary Source(s) (circle):
Stormwater or sewer system components, wastewater treatment plants, landfills, remediated soil application sites, surface water flow
pathway, potential for groundwater infiltration, other:

When: Unknown.

Migration Potential: Potential for groundwater infiltration if PFAS x-ray chemicals were released outside of former hospital.
Other Notes:

Physical Setting of Potential Area of Potential Interest

Topography and floor/ground surface (note vegetation/pavement, soil composition/color/staining, how surface may influence
sampling access, and evidence of erosion especially near point of possible release):
Open grassy area next to a neighborhood. No obvious staining observed.

Infrastructure (e.g., note entry to sewer system via drop inlets/storm drains/sanitary sewer/wastewater treatment plant, pavement,
buildings):

Roads leading to former hospital. Area consists of open land. Stormwater inlets observed on Farrell Road next to former hospital.
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Design & Consultancy
for natural and
built assets

A ARCADIS

Appendix |
Site Reconnaissance Log
Per- and Polyfluoroalkyl Substances Preliminary Assessment

Installation: Fort Belvoir PAOPI:  Old Hospital Date: 5-Jun-19

On- or off-installation monitoring or drinking water wells (number and proximity to potential area of potential interest, note access and
condition of wells):

Unknown - none observed.

Surface water bodies (proximity to and relative drainage direction and receptor, note ponding or standing water nearby):

Unknown.
Surface drainage within or adjacent to (natural or manmade, flow direction, lining [stone, vegetation, other], blockages):
Unknown.

Site status (current or past IRP and decision [e.g., no further action, monitored natural attenuation, system ], previous remedial
actions or other perfluorooctane sulfonate/perfluorooctanoic acid investigations):

Unknown.

Miscellaneous notes:

Health and Safety Considerations
* Please note any health and safety concerns here (e.g., access, overhead/buried utilities, steep terrain, biological hazards).
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APPENDIX J

Site Inspection Field Notes




























APPENDIX K

Site Inspection Field Forms

























































































































































































































































































































APPENDIX L

Site Inspection Field Change Reports




Appendix L

Field Change Report Log
U.S. Army Environmental Command
Per- and Polyfluoroalkyl Substances Preliminary Assessment/Site Inspection

Fort Irwin, California

Field Change Summary?
Report Number
FCR-FTBL-01 ARNG hangar Building 3121 was added as an AOPI and was
sampled during the Sl.
FCR-FTBL-02 A change was made to the monitoring well sampling approach for the
FTBL-66 AOPI.
FCR-FTBL-03 Building 1495 was added as an AOPI and was sampled during the SI.
FCR-FTBL-04 Updated the AOPI names/building numbers for two AOPIs that had
been transposed.
FCR-FTBL-05 Documented variations in soil sample collection intervals from what
was provided in the QAPP Addendum.
FCR-FTBL-06 Documented samples erroneously not collected / analyses not done
on samples collected at the Building 1495 AOPI.
FCR-FTBL-07 Documented a soil sample discrepancy at the Hangar 3151 AOPI.
Notes:

1. See individual Field Change Reports for more detailed descriptions.
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Field Change Report

U.S. Army Environmental Command

Per- and Polyfluoroalkyl Substances Preliminary Assessment/Site Inspection
Fort Belvoir, Virginia

Field Change Report No. FCR-FTBL-01

Installation Name: _Fort Belvoir, Virginia Event Date: 29 September 2020
Project/Task No:_30001992.3DL10 Contract Number: W912DR-18-D-0004
Applicable Document: QAPP Addendum: Worksheet #18 and associate figure(s)

Prepared By: Justin Coffey

DESCRIPTION

/A new area of potential interest (AOPI) and three additional borings with co-located surface soil samples
and groundwater samples were added at Building 3121 at Davidson Army Airfield. FTBL-B3121-01-
SO/FTBL-B3121-01-GW is located approximately 500 feet northwest of Building 3121, FTBL-B3121-02-
SO/FTBL-B3121-02-GW is located approximately 500 feet north of Building 3121, and FTBL-B3121-03-
SO/FTBL-B3121-03-GW is located approximately 20 feet from the southwest corner of Building 3121. If a
surface water receptor other than the retention pond can be located in the field, a surface water sample
will also be collected.

REASON FOR CHANGE

Environmental Command to roll the Army National Guard hangar into the Army site inspection (SI). The

hangar for further investigation in an SI.

The three additional boring locations at Building 3121 were added at the specific request of the U.S. Army

preliminary assessment for Building 3121 was completed by a separate contractor and recommended the

IMPACT ON PRESENT AND COMPLETED WORK
(Note: If impact is major or critical and/or corrective action is necessary, use Non-Conformance Report, additional documentation is
required)

The project scope of work is increased to include a new AOPI (Building 3121) with three borings.
Rationale for sampling follows the same rationale used for other AOPIs in the Final Quality Assurance
Project Plan Addendum. Borings are located at the direct surface runoff locations of the aqueous film-
forming foam release and as near the oil/water separator as possible similar to other hangars at the
Davison Army Airfield.

REMARKS

A revision to the Quality Assurance Project Plan Addendum is not planned, and this change will be
reported in the Preliminary Assessment/SI report.
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Quality Assurance Project Plan Addendum
USAEC PFAS Preliminary Assessment / Site Inspection
Fort Belvoir, VA

Figure 10
QARCAD'S Proposed Sampling Locations for AOPIs
Buildings 3121, Hangar 3145,
Hangar 3151, and Hangar 3232
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Field Change Report

U.S. Army Environmental Command

Per- and Polyfluoroalkyl Substances Preliminary Assessment/Site Inspection
Fort Belvoir, Virginia

Field Change Report No. FCR-FTBL-02

Installation Name: _Fort Belvoir, Virginia Event Date: 01 October 2020
Project/Task No:_30001992.3DL10 Contract Number: W912DR-18-D-0004
Applicable Document: QAPP Addendum: Worksheet #18 and associate figure(s)

Prepared By: Rebecca Williams

DESCRIPTION

IArcadis sampled monitoring well MO7-MWO02 instead of monitoring well M26-LTM-01 as planned on 01
October 2020. Monitoring well MO7-MWO02 is located within area of potential interest FTBL-66 and is
approximately 575 feet north of the originally scoped well.

REASON FOR CHANGE

Monitoring well M26-LTM-01 could not be located after two separate attempts to do so on 30 September
2020. Monitoring well M26-LTM-01 had been selected for sampling because it is downgradient of one of
the three identified potential locations of the fire response (possibly with aqueous film-forming foam
[AFFF]) on the former overpass (there are no monitoring wells located downgradient of the other two
identified potential overpass fire response locations). Therefore, monitoring well MO7-MWO02 was sampled
because it is located within AOPC M-07 (Inactive Fire Equipment Test Area with known AFFF releases)
and is upgradient of the five monitoring wells in which PFAS were detected during January 2017 sampling
as part of a gap investigation (TriEco Tetra Tech, Joint Venture 2019).

IMPACT ON PRESENT AND COMPLETED WORK

(Note: If impact is major or critical and/or corrective action is necessary, use Non-Conformance Report, additional documentation is
required)

Three large areas were identified as the potential location of the historical overpass vehicle fire. The
objective had been to utilize monitoring well M26-LTM-01 to determine whether the overpass fire occurred
in the most southeasterly of the three identified areas and utilized AFFF in the fire response. If a
groundwater sample had been collected from monitoring well M26-LTM-01 and there were no detections
of PFOS, PFOA, and/or PFBS, determining that the fire response occurred in the area immediately
upgradient of this well or whether AFFF had been used in the fire response would not be likely. If there
were detections in monitoring well M26-LTM-01, it would likely have been difficult to determine whether
those detections were from the highway fire response (with AFFF) or if the detections were originating
from an upgradient historical fire training area. Therefore, the inability to sample monitoring well M26-
LTM-01 does not have an impact on the overall scope of project work.

REMARKS

No remarks or final comments.
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Quality Assurance Project Plan Addendum
USAEC PFAS Preliminary Assessment / Site Inspection
Fort Belvoir, VA

A ARCADIS

Figure 8
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Field Change Report

U.S. Army Environmental Command

Per- and Polyfluoroalkyl Substances Preliminary Assessment/Site Inspection
Fort Belvoir, Virginia

Field Change Report No. FCR-FTBL-03

Installation Name: _Fort Belvoir, Virginia Event Date: .05 January 2021
Project/Task No:_30001992.3DL10 Contract Number: W912DR-18-D-0004

Applicable Document: QAPP Addendum: Worksheets #10, 17, 18 and 20

Prepared By: Rebecca Williams

DESCRIPTION

Building 1495 operates as a hazardous waste 90-day storage facility. It has an aqueous film-forming foam
(AFFF) fire-suppression system that includes a 55-gallon AFFF storage tank. Initial acceptance testing of
the AFFF fire-suppression system may have occurred after it was installed and before the building was
occupied; however, this is not confirmed. Based on interviews during the preliminary assessment (PA)
site visit, there have been no known releases or leaks from the AFFF fire-suppression system, and the
system does not undergo routine testing.

Building 1495 was previously classified as an area not retained for further investigation; it has been
reclassified as an area of potential interest (AOPI) and sampling is required to determine the
absence/presence of per- and polyfluoroalkyl substances (PFAS) in media at Building 1495. One shallow
soil sample is proposed for northwest (downgradient) of the north loading dock and one shallow soil
sample is proposed for southwest (downgradient) of the south loading dock. Two additional shallow soil
samples are proposed for the two outfalls (downgradient) of the stormwater line associated with Building
1495. (Note: The sampling locations associated with the building’s two loading docks, and the location for
the northern stormwater line outfall and associated shallow soil sampling location, have been revised
following site reconnaissance.)

REASON FOR CHANGE

As stated in the September 2018 Army Guidance for Addressing Releases of Per-and Polyfluoroalkyl
Substances (Army 2018), potential Army locations where releases of PFAS may have occurred and
which merit evaluation include current or former AFFF storage locations. The guidance states site
inspections (Sls) will be conducted at sites where the PA identified locations where further investigation is
warranted to determine whether or not a release has occurred. In accordance with the September 2018
Guidance and as directed by Headquarters, Department of the Army, all current and former AFFF storage
locations will be evaluated for the presence or absence of PFAS, regardless of whether a confirmed
release was documented during the PA. Building 1495 was initially excluded from the Sl scope because
there were no known spills or releases. However, it was inadvertently not included when areas previously
categorized not requiring further investigation were reevaluated and expanded to include AFFF storage
locations.
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Field Change Report No. FCR-FTBL-03

Installation Name: Fort Belvoir, Virginia Event Date: _05 January 2021
Project/Task No: . 30001992.3DL10 Contract Number: W912DR-18-D-0004

Applicable Document: QAPP Addendum: Worksheets #10, 17, 18 and 20
Prepared By: Rebecca Williams

IMPACT ON PRESENT AND COMPLETED WORK

(Note: If impact is major or critical and/or corrective action is necessary, use Non-Conformance Report, additional documentation is
required)

No impact on the overall scope of project work beyond a delay in providing the draft PA/SI report for
review is anticipated.

REMARKS

The Project/Data Quality Objectives (DQOs) (Worksheet #11), Sampling Design and Rationale
(Worksheet #17), sampling methods within Worksheet #18, Field QC Summary (Worksheet #20), Field
Standard Operating Procedures (Worksheet #21), and Field Equipment Calibration, Maintenance,
Testing, and Inspection (Worksheet #22) as outlined in the September 2020 Fort Belvoir Final QAPP
IAddendum remain in place for the contents laid out in this addendum. The Preliminary Conceptual Site
Model for the newly identified AOPI in this document will be updated and included in the PA/SI Report
deliverable, but generally fit within the previously described conceptual site models in Worksheet #10 of
the Fort Belvoir Final QAPP Addendum.
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Field Change Report

U.S. Army Environmental Command

Per- and Polyfluoroalkyl Substances Preliminary Assessment/Site Inspection
Fort Belvoir, Virginia

Field Change Report No. FCR-FTBL-04

Installation Name: _Fort Belvoir, Virginia Event Date: 11 March 2021
Project/Task No:_30001992.3DL10 Contract Number: W912DR-18-D-0004
Applicable Document: QAPP Addendum: Worksheets #17 and 18, and Figure 10

Prepared By: Rebecca Williams

DESCRIPTION

The sampling approach for the Hangar 3145 area of potential interest (AOPI) and the Hangar 3151 AOPI
were switched with each other during the site inspection (SI) field event. On the figures in the Preliminary
Assessment/SI Report, the location labels for the Hangar 3145 AOPI and the Hangar 3151 AOPI are
switched with each other (based on what was presented in Figure 10 of the Quality Assurance Project
Plan Addendum.

REASON FOR CHANGE

The locations for the Hangar 3145 AOPI and the Hangar 3151 AOPI identified on Figure 10 of the Quality
IAssurance Project Plan Addendum are incorrect. The building identified as Hangar 3145 on Figure 10 is
Hangar 3151, and the building identified as Hangar 3151 on Figure 10 is 3145. The location and hangar
identifier for each of these two AOPIs were confirmed prior to commencing Sl activities at the Hangar
3145 AOPI on 29 September 2020 and at the Hangar 3151 AOPI on 01 October 2020.

IMPACT ON PRESENT AND COMPLETED WORK

(Note: If impact is major or critical and/or corrective action is necessary, use Non-Conformance Report, additional documentation is
required)

No anticipated impact on the overall scope of project work.

REMARKS

No remarks or final comments.
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Field Change Report

U.S. Army Environmental Command

Per- and Polyfluoroalkyl Substances Preliminary Assessment/Site Inspection
Fort Belvoir, Virginia

Field Change Report No. FCR-FTBL-05

Installation Name: _Fort Belvoir, Virginia Event Date: 11 March 2021
Project/Task No:_30001992.3DL10 Contract Number: W912DR-18-D-0004
Applicable Document: QAPP Addendum: Worksheets #17 and 18

Prepared By: Rebecca Williams

DESCRIPTION

The Quality Assurance Project Plan Addendum Worksheets #17 and #18 identified that shallow soil
samples would be collected at an interval of 0 to 2 feet below ground surface (bgs). However, during the
site inspection field event (27 September through 01 October 2020 and 10 March 2021), shallow soil
samples were collected at intervals ranging from 0 to 2 feet bgs to 3 to 5 feet bgs.

REASON FOR CHANGE

The field team understood that the shallow soil samples should be collected from the top 2 feet of “native”
soil. At many of the areas of potential interest, the field team encountered various thicknesses of non-
native material before reaching “native” soil; therefore, the 2-foot sample intervals varied.

IMPACT ON PRESENT AND COMPLETED WORK
(Note: If impact is major or critical and/or corrective action is necessary, use Non-Conformance Report, additional documentation is
required)

No anticipated impact on the overall scope of project work.

REMARKS

No remarks or final comments.
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Field Change Report

U.S. Army Environmental Command

Per- and Polyfluoroalkyl Substances Preliminary Assessment/Site Inspection
Fort Belvoir, Virginia

Field Change Report No. FCR-FTBL-06

Installation Name: _Fort Belvoir, Virginia Event Date: _19 March 2021
Project/Task No:_30001992.3DL10 Contract Number: W912DR-18-D-0004
Applicable Document: QAPP Addendum: Worksheet #20, FCR-FTBL-03

Prepared By: Rebecca Williams

DESCRIPTION

Building 1495 operates as a hazardous waste 90-day storage facility. It has an aqueous film-forming foam
fire-suppression system that includes a 55-gallon aqueous film-forming foam storage tank.

The sampling approach for the Building 1495 area of potential interest (AOPI) investigation was
documented in Field Change Report FCR-FTBL-03: One shallow soil sample is proposed for northwest
(downgradient) of the north loading dock and one shallow soil sample is proposed for southwest
(downgradient) of the south loading dock. Two additional shallow soil samples are proposed for the two
outfalls (downgradient) of the stormwater line associated with Building 1495. (Note: The sampling
locations associated with the building’s two loading docks, and the location for the northern stormwater
line outfall and associated shallow soil sampling location, have been revised following site
reconnaissance.)

The four shallow soil samples were collected on 10 March 2021. One of these samples was not identified
on the chain of custody as requiring additional analyses (total organic carbon [TOC], pH, and grain size).
No field duplicate sample and no equipment blank sample(s) were collected.

REASON FOR CHANGE

On 19 March 2021, it was realized that FCR-FTBL-03 did not identify that (1) a larger volume of soil
would be collected for one of the four shallow soil samples to allow analysis for TOC, pH, and grain size,
(2) a field duplicate sample would be collected, and (3) an equipment blank(s) would be collected. Due to
the lack of full documentation of required sampling at the Building 1495 AOPI in FCR-FTBL-03 and an
oversight during field activities, only the four normal parent samples were collected and they were
shipped to the lab for analysis of per- and polyfluoroalkyl substances only.

IMPACT ON PRESENT AND COMPLETED WORK
(Note: If impact is major or critical and/or corrective action is necessary, use Non-Conformance Report, additional documentation is
required)

A field duplicate sample and equipment blank sample(s) inadvertently were not collected; this does not
affect the data quality objectives.

REMARKS

The Building 1436 (LRC) AOPI is located approximately 0.16 mile southeast of Building 1495. The TOC,
pH, and grain size data are collected at each AOPI to show fate and transport. The geology encountered
at Building 1436 (LRC) is very similar, if not identical, to that encountered at Building 1495. Therefore, the
TOC, pH, and grain size data collected for the Building 1436 (LRC) AOPI (FTBL-B1436-01-S0-092720)
will be used to show fate and transport (if necessary) at the Building 1495 AOPI.
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Field Change Report

U.S. Army Environmental Command

Per- and Polyfluoroalkyl Substances Preliminary Assessment/Site Inspection
Fort Belvoir, Virginia

Field Change Report No. FCR-FTBL-07

Installation Name: _Fort Belvoir, Virginia Event Date: 24 March 2021
Project/Task No:_30001992.3DL10 Contract Number: W912DR-18-D-0004
Applicable Document: QAPP Addendum: Worksheets #17 and 18

Prepared By: Rebecca Williams

DESCRIPTION

There is a discrepancy in the soil sample collection interval for the single soil sample to be collected from
Hangar 3151 on Worksheets #17 and #18 (identified as Hangar 3145 on Worksheets #17 and #18; see
FCR-FTBL-04). Worksheet #17 identifies that a “shallow soil sample (0 to 2 feet below ground surface)
will be collected...” Worksheet #18 identifies that a soil sample will be collected at a depth of greater than
5 feet.

A soil sample (FTBL-H3151-01-SO) was collected in a grassy area to the northeast of Hangar 3151 from
a soil interval of 1 to 3 feet below ground surface (the top 2 feet of native soil) on 1 October 2020. There
was no reason to collect the soil sample at a depth greater than 5 feet.

REASON FOR CHANGE

There is a discrepancy in the soil sample collection interval for the single soil sample to be collected from
Hangar 3151 on Worksheets #17 and #18 (identified as Hangar 3145 on Worksheets #17 and #18; see
FCR-FTBL-04). It was determined that the soil sample depth provided for FTBL-H3151-01-SO on
Worksheet #18 was an error and the correct interval was the top 2 feet of native soil.

IMPACT ON PRESENT AND COMPLETED WORK
(Note: If impact is major or critical and/or corrective action is necessary, use Non-Conformance Report, additional documentation is
required)

No anticipated impact on the overall scope of project work.

REMARKS

No remarks or final comments.
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DATA USABILITY SUMMARY REPORT

EXECUTIVE SUMMARY

This Data Usability Summary Report (DUSR) for Fort Belvoir located in Virginia for the 2020 through
March 2021 sampling events describes the findings of the data review and validation and is provided to
document the quality of the analytical data used for project decisions. A Data Usability Summary Table at
the end of this DUSR lists the data that was qualified and the reason for qualification. Only the sample
locations associated with this site and sampling event in the associated laboratory data packages and
data validation reports are addressed in this report. The text below adds details where further discussion
is warranted. The project-specific sampling and analysis, overall quality control (QC), and quality
assurance protocols are presented in the Final Programmatic Uniform Federal Policy-Quality Assurance
Project Plan (PQAPP Arcadis 2019), and the Uniform Federal Policy-Quality Assurance Project Plan
Addendum for Fort Belvoir, Virginia (QAPP Addendum Arcadis 2020).

Samples were shipped to Pace Analytical (Pace) located in West Columbia, South Carolina for analysis.
The total organic carbon (TOC) analyses were subcontracted to Pace Gulf Coast (Pace GC) located in
Baton Rouge, Louisiana. Pace and Pace GC are United States Department of Defense (DoD)
Environmental Laboratory Accreditation Program (ELAP) and National Environmental Laboratory
Accreditation Program (NELAP) accredited laboratories. The analytical sample delivery groups (SDGs)
and associated Arcadis validation reports are listed in the table below. Summaries of the sample IDs and
their associated laboratory IDs, SDGs, sampling dates, and analyses performed are provided in the
laboratory reports and data validation reports (DVRs). Note the result pages in the DVRs may have a red
line through specific or all compounds to indicate those results are not reportable. Results will be reported
from either the initial, diluted, or re-extracted analysis.

In accordance with the project QAPP data review requirements, Stage 3, and 10 percent Stage 4
validation of the analytical data was performed by Arcadis project chemists that are independent of the
project team. The validation was performed in accordance with the guidelines and control criteria
specified in the following documents:

USDOD. Quality Systems Manual (QSM) for Environmental Laboratories, Version 5.3 May 2019.
USDOD. DoD General Data Validation Guidelines, November 2019.

USDOD. DoD Final Data Validation Guidelines Module 3: PFAS, May 2020.

Final Programmatic Uniform Federal Policy-Quality Assurance Project Plan (PQAPP Arcadis 2019).

The laboratory data packages and validation reports that were reviewed for this DUSR are listed below.

Sample Delivery Validation

Matrix Parameters Validation Level
Groups (SDG) Report

Stage 3: 32 field samples,
39013R Soil/Water | PFAS, TOC, Soil pH 4 field duplicates;
Stage 4: 4 field samples

VJ02021
220101411
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Sample Delivery Validation : C
Groups (SDG) e Matrix Parameters Validation Level
VJ05046 . , Stage 3: 10 field samples;
220101408 39091R Soil/Water | PFAS, TOC, Soil pH Stage 4: 2 field samples
WC11006 41574R Soil | PFAS Stage 3: 3 field samples;
Stage 4: 1 field sample
PRECISION

Precision is expressed as a relative percent difference (RPD) between the results of replicate sample
analyses: sample duplicates, laboratory control sample duplicates (LCSDs), and matrix spike duplicates
(MSDs). The RPD limit for LCSDs and MSDs is 30 percent. Field duplicates were collected at a frequency
of 5 percent. Unless documented below or in the Data Usability Summary table, the RPD between the
parent samples and associated field duplicates were within acceptable limits of 35 percent for water
matrix and 50 percent for soil matrix.

Soil sample FTBL-DAAF-01-S0-092820 was identified as the parent sample to field duplicate DUP-1-
092820. The evaluation of the parent sample and field duplicate indicate precision was within criteria of
50 percent RPD except for perfluorohexanesulfonic acid. An additional nine PFAS compounds were
detected and met field duplicate criteria. Therefore, non-homogeneity is not suspect. The cause for the
RPD exceedance is unknown.

Groundwater sample FTBL-12-01-GW-092820 was identified as the parent sample to field duplicate
DUP-1-GW-092820. The evaluation of the parent sample and field duplicate indicate precision was within
criteria of 35 percent RPD.

Groundwater sample FTBL-OSPFS-01-GW-092920 was identified as the parent sample to field duplicate
DUP-3-092920. The evaluation of the parent sample and field duplicate indicate precision was within
criteria of 35 percent RPD.

Surface water sample FTBL-66-68-01-SW-092920 was identified as the parent sample to field duplicate
DUP-2-092920. The evaluation of the parent sample and field duplicate indicate precision was within
criteria of 35 percent RPD.

ACCURACY

Accuracy is demonstrated by recovery of target analytes from fortified blank and sample matrices,
LCS/LCSDs and MS/MSDs, respectively. The recovery of target analytes from fortified samples is
compared to acceptance criteria. The criteria are listed in DoD QSM 5.3 Appendix C, Table C-44 and C-
45. The criteria for EIS recoveries are 50 to 150 percent. In addition, Stage 4 validation of initial and
continuing calibration results provide information on analytical accuracy. Unless documented below or in
the Data Usability Summary table, the recoveries of LCS, MS/MSD, and extracted internal standards
(EIS), and calibration criteria, were within acceptable limits.
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As noted in the Data Usability Summary Table, EIS recoveries were outside control limits for many
samples. Since EIS are associated with specified compounds, only a few compounds per sample may be
qualified. Where EIS recoveries were less than 20 percent, and qualified as “X”, a discussion of the
potential impact on the reported results is in Conclusions.

REPRESENTATIVENESS

Representativeness is the degree to which sample data accurately and precisely represent site conditions
and is dependent on sampling and analytical variability and the variability (or homogeneity) of the site
itself. The use of the prescribed field and laboratory analytical methods with associated holding times and
preservation requirements are intended to provide representative data.

All samples were collected and submitted for analysis in accordance with the procedures and sampling
plan specified in the site QAPP and field SOPs. Analysis of samples was in accordance with the USACE
PFAS PA/SI PQAPP, DoD QSM, and laboratory SOPs. All hold times were met except for soil pH as
noted in the Data Usability Summary Table.

SENSITIVITY

Sensitivity describes the relationship between the laboratory quantitation limits and the project action
limits. Reported laboratory quantitation limits are compared to the project detection limits to ensure that
the analytical methods are capable of quantifying target analytes to a level that would satisfy DQOs.

The detection limits for the soil samples were elevated due to correction for percent moisture.

Sample locations FTBL-12-03-GW-092820 and FTBL-12-02-GW-092920 have elevated detection limits
for PFAS compounds. An undiluted analysis was not reported due to the high concentration of target
compounds.

The overall analysis is performed utilizing the isotope dilution procedure. Dilutions were needed to bring
some compounds within the instrument calibration range. The laboratory refortified the extractable
internal standards for the diluted analysis. This refortification negated the EIS isotope dilution, affecting
the results in the diluted analysis. The diluted results are not representative of the original analysis
performed as an isotope dilution; therefore, the diluted results have been qualified as estimated (DJ).

COMPLETENESS

The completeness for this data set met the criteria of 90 percent. Two results were qualified as potentially
unusable with an “X” qualifier. The “X” qualifiers were due to extracted internal standards (EIS) exhibiting
recoveries less than 20%, which is indicative of matrix interferences. A discussion of the affected results
is below in Conclusions.

CONCLUSIONS

The overall assessment of the field samples, QA/QC data review by manual validation of the 2020 data
set from Fort Belvoir met project requirements and completeness goals. Based upon the Stage 3 and
Stage 4 data validation, all results are considered valid and usable except for the data qualified as “X”.
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The results that are qualified as estimated are usable with caution. As the goal of these sampling events
is to determine the presence or absence of PFAS, the detections are valid, but the reported concentration
may be biased. If the data is evaluated against screening criteria, qualified results at or near the
screening criteria should be evaluated considering the possible bias in the reported results.

The perfluorotetradecanoic acid results for sample locations FTBL-NPFS-01-GW-092720, and FTBL-
B1436-01-GW-092720, were qualified “X” due to EIS recoveries less than 20%. Since
perfluorotetradecanoic acid was not detected in these samples, it is recommended that these results
should be rejected.

A decision to reject the “X” qualified data was agreed upon by the project team and USACE Chemist.
Therefore, the “X” qualifier was revised to “R” for the perfluorotetradecanoic acid results for sample
locations FTBL-NPFS-01-GW-092720, and FTBL-B1436-01-GW-092720.
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DATA USABILITY SUMMARY TABLE
Fort Belvoir; 2020 — March 2021 Sampling Events

Sample Locations Compound Qualifier Reason
0,
FTBL-NPFS-01-GW-092720 | Perfluorotetradecanoic acid R E’;tsriﬁ;e: ggﬂzr_“a' Standard (EIS) %R
FTBL-H3232-01-GW-
093020 Perfluorotetradecanoic acid uJ EIS %R less than 50%
FTBL-H3151-01-GW- )
100120
Perfluorotetradecanoic acid uJ
5351"2'83121'02'(5""' EIS %R less than 50%.
Perfluorooctane sulfonic acid J+
8:2 FTS
N-EtFOSAA
N-MeFOSAA
Perfluorodecanoic acid uJ
Perfluorododecanoic acid EIS %R less than 50%.
Perfluorotridecanoic acid
Perfluoroundecanoic acid
FTBL-B1436-01-GW- Perfluorononanoic acid J+
092720
Perfluorotetradecanoic acid R EIS %R less than 20%.
Perfluorobutanoic acid
Secondarydlton. The sciope
. . DJ dilution was negated due to dilution
Perfluorooctane sulfonic acid Y
. - and refortification
Perfluorooctanoic acid
Perfluoropentanoic acid
Perfluorotetradecanoic acid uJ EIS %R less than 50%.
6:2 FTS
Perfluorobutane sulfonic acid
Perfluorobutanoic acid
FTBL-12-01-GW-092820 Perfluoroheptanoic acid Secondary dilution. The isotope
Perfluorohexane sulfonic acid DJ dilution was negated due to dilution
Perfluorohexanoic acid and refortification
Perfluorooctane sulfonic acid
Perfluorooctanoic acid
Perfluoropentanoic acid
Perfluorotetradecanoic acid uJ EIS %R less than 50%.
6:2 FTS
Perfluorobutane sulfonic acid
Perfluorobutanoic acid
DUP-1-GW-092820 Perfluoroheptanoic acid Secondary dilution. The isotope
Perfluorohexane sulfonic acid DJ dilution was negated due to dilution

Perfluorohexanoic acid
Perfluorooctane sulfonic acid
Perfluorooctanoic acid
Perfluoropentanoic acid

and refortification




Sample Locations Compound Qualifier Reason
H 1 ) 0,
FTBL-OSPFS-01-GW- Perfluorotetradecanoic acid uJ EIS %R less than 50%.
092920 6:2 FTS Secondary dilution. The isotope
DUP-3-092920 Perfluorohexane sulfonic acid DJ dilution was negated due to dilution
Perfluorooctane sulfonic acid and refortification
6:2 FTS
8:2 FTS
N-EtFOSAA EIS %R less than 50% and
N-MeFOSAA Sample matrix prevented full volume
Perfluorodecanoic acid UJ- from being extracted, precluding
Perfluorododecanoic acid method mandated bottle rinse.
Perfluorotetradecanoic acid Possible low bias
Perfluorotridecanoic acid
Perfluoroundecanoic acid
) 0,
FTBL-1980PC-02-GW- EIS %R Iesslthan 50% and
. . Sample matrix prevented full volume
093020 Perfluorohexane sulfonic acid . .
. ) J+ from being extracted, precluding
Perfluorooctanesulfonic acid .
method mandated bottle rinse.
Possible low bias
Perfluorobutanoic acid
Perfiuorobutane sulfanic acid Sample matrix prevented full volume
Perfluoroheptanoic acid UJ- non pie P .
: ; from being extracted, precluding
Perfluorohexanoic acid detects :
. . method mandated bottle rinse.
Perfluorononanoic acid J- detects ) i
- - Possible low bias
Perfluorooctanoic acid
Perfluoropentanoic acid
N-EtFOSAA EIS %R less than 50% and
N-MeFOSAA Sample matrix prevented full volume
Perfluorododecanoic acid UJ- from being extracted, precluding
Perfluorotetradecanoic acid method mandated bottle rinse.
Perfluorotridecanoic acid Possible low bias
EIS %R less than 50% and
Sample matrix prevented full volume
Perfluorooctanesulfonic acid J+ from being extracted, precluding
method mandated bottle rinse.
Possible low bias
FTBL-1980PC-01-GW- 6:2 FTS
093020 8:2FTS
Perfluorobutane sulfonic acid
Perfluorohexane sulfonic acid
Perfluorobutanoic acid Sample matrix prevented full volume
. . UJ- non . .
Perfluorodecanoic acid from being extracted, precluding
- - detects ;
Perfluoroheptanoic acid method mandated bottle rinse.
X X J- detects ; .
Perfluorohexanoic acid Possible low bias
Perfluorononanoic acid
Perfluorooctanoic acid
Perfluoropentanoic acid
Perfluoroundecanoic acid
6:2 FTS
8:2FTS J- EIS %R greater than 150%.
FTBL-MW-1R-093020 Perfluorobutane sulfonic acid _ _
Perfluorohexane sulfonic acid Secondary dilution. The isotope
DJ dilution was negated due to dilution

Perfluorooctane sulfonic acid

and refortification




Sample Locations Compound Qualifier Reason
8:2FTS J+ MSD %R; high bias
FTBL-DAAF-01-GW-092820 | 6:2 FTS _— Secondary dilution. The isotope
Perfluorohexane sulfonic acid L M
. X DJ dilution was negated due to dilution
Perfluorooctane sulfonic acid P
. . and refortification
Perfluoropentanoic acid
Perfluoroheptanoic acid
Perfluorohexanoic acid J- MS/MSD %R; low bias
Perfluorononanoic acid
FTBL-DAAF-02-S0-092820 Perfluorooctanoic acid
8:2FTS uJ MS/MSD %R/RPD; low bias
FTBL-66-68-01-SW-092920 | Perfluoropentanoic acid J+ MS/MSD %R; high bias
N-EtFOSAA Sample matrix prevented full volume
N-MeFOSAA . ,
. . from being extracted, precluding
Perfluorododecanoic acid UJ- ;
) . method mandated bottle rinse.
Perfluorotetradecanoic acid . .
. . . Possible low bias
Perfluorotridecanoic acid
6:2 FTS
8:2 FTS
Perfluorobutane sulfonic acid
FTBL-12-03-GW-092820 | Perfluorobutanoic acid
Perfluorodecanoic acid
Perfluoroheptanoic acid Secondary dilution. The isotope
Perfluorohexane sulfonic acid DJ dilution was negated due to dilution
Perfluorohexanoic acid and refortification
Perfluorononanoic acid
Perfluorooctane sulfonic acid
Perfluorooctanoic acid
Perfluoropentanoic acid
Perfluoroundecanoic acid
Perfluorohexane sulfonic acid Secondary dilution. The isotope
FTBL-12-02-S0O-092920 . X DJ dilution was negated due to dilution
Perfluorooctane sulfonic acid Y
and refortification
6:2 FTS
8:2 FTS
Perfluorobutane sulfonic acid
Perfluorobutanoic acid
Ezg:zg:ggch‘:rﬂfca;é? d Secondary dilution. The isotope
FTBL-12-02-GW-092920 P . . DJ dilution was negated due to dilution
Perfluorohexane sulfonic acid e o
. - and refortification
Perfluorohexanoic acid
Perfluorononanoic acid
Perfluorooctane sulfonic acid
Perfluorooctanoic acid
Perfluoropentanoic acid
) MWL Secondary dilution. The isotope
FTBL-FBNAFS-01-GW Perfluoropentanoic acid DJ dilution was negated due to dilution
100120 PN
and refortification
FTBL-DAAF-01-S0O-092820 . . . .
DUP-1-092820 Perfluorohexane sulfonic acid J Field duplicate RPD
FTBL-12-01-S0-092820
FTBL-1980PC-01-SO-
093020 pH J Hold time exceedance

FTBL-B1436-01-S0-092720
FTBL-DAAF-01-S0O-092820
FTBL-H3145-01-S0O-092920




Sample Locations Compound Qualifier Reason

FTBL-LVCF-01-S0O-092720
FTBL-NPFS-01-S0-092720
FTBL-OSPFS-01-SO-
092920
FTBL-B3121-01-SO-100120
FTBL-FBNAFS-01-SO-
100120
FTBL-H3151-01-SO-100120

pH J Hold time exceedance

J

J+

uJ

uJ-

DJ

uB

BJ+

(Estimated): The compound or analyte was analyzed for and positively identified by the
laboratory; however, the reported concentration is estimated due to non-conformances
discovered during data validation.

(Estimated; may be biased high): The compound or analyte was analyzed for and positively
identified by the laboratory; however, the reported concentration is estimated due to
non-conformances discovered during data validation and may be biased high.

(Estimated; may be biased low): The compound or analyte was analyzed for and positively
identified by the laboratory; however, the reported concentration is estimated due to
non-conformances discovered during data validation and may be biased low.

(Non-detected estimated): The compound or analyte was reported as not detected by the
laboratory; however, the reported quantitation/detection limit is estimated due to non-
conformances discovered during data validation.

(Non-detected estimated; may be biased low): The compound or analyte was reported as not
detected by the laboratory; however, the reported quantitation/detection limit is estimated due to
non-conformances discovered during data validation and may be biased low.

(Estimated; diluted): The compound was analyzed for and positively identified by the laboratory.
However, the concentration was greater than the calibration range. The result is reported from a
secondary dilution that is within calibration range. The dilution required refortification of EIS, which
negated isotope dilution. Therefore, reported result is an estimate.

(Non-detect; contamination): Compound considered non-detect at the listed value due to associated
blank contamination.

(Estimated; contamination): The compound has been found in the sample as well as its associated
blank, its presence in the sample may be suspect and reported result may be biased high.

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 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.

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 the analyte cannot be substantiated by the data provided. Rejection of
the data was decided by the project team and USACE chemist.
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DATA REVIEW REPORT

Sample ID

FTBL-NPFS-01-S0-092720
FTBL-NPFS-02-S0-092720
FTBL-NPFS-01-GW-092720
FTBL-B1436-01-S0O-092720
FTBL-B1436-02-S0O-092720
FTBL-B1436-01-GW-092720
FTBL-LVCF-01-SO-092720
FTBL-LVCF-01-GW-092720
FTBL-B707-01-GW-092820
FTBL-DAAF-01-GW-092820
FTBL-DAAF-01-S0-092820
DUP-1-092820
FTBL-DAAF-02-S0-092820
FTBL-12-01-S0O-092820
FTBL-12-01-GW-092820
DUP-1-GW-092820
FTBL-12-03-GW-092820
FTBL-12-02-S0O-092920
FTBL-12-02-GW-092920
FTBL-H3145-01-S0O-092920
FTBL-H3145-01-GW-092920
FTBL-B3121-03-S0-092920
FTBL-B3121-03-GW-092920
FTBL-OSPFS-01-S0-092920
FTBL-OSPFS-02-S0-092920
FTBL-OSPFS-01-GW-092920

arcadis.com

Lab ID

VJ02021-001
VJ02021-002
VJ02021-003
VJ02021-004
VJ02021-005
VJ02021-006
VJ02021-007
VJ02021-008
VJ02021-009
VJ02021-010
VJ02021-011
VJ02021-012
VJ02021-013
VJ02021-014
VJ02021-015
VJ02021-016
VJ02021-017
VJ02021-018
VJ02021-019
VJ02021-020
VJ02021-021
VJ02021-022
VJ02021-023
VJ02021-024
VJ02021-025
VJ02021-026

SUMMARY

This data quality assessment summarizes the review of Sample Delivery Groups (SDGs) # VJ02021 and
220101411 for samples collected in association with the Fort Belvoir Site. The review was conducted as
a Stage 3/4 evaluation and included review of data package completeness. Only analytical data
associated with constituents of concern were reviewed for this validation. Field documentation was not
included in this review. Included with this assessment are the validation annotated sample result sheets,
and chain of custody. Analyses were performed on the following samples:

Matrix

Soil
Soil
Water
Soil
Soil
Water
Soil
Water
Water
Water
Soil
Soil
Soil
Soil
Water
Water
Water
Soil
Water
Soil
Water
Soil
Water
Soil
Soil
Water

Sample

Collection
Date

9/27/2020

9/27/2020
9/27/2020
9/27/2020
9/27/2020
9/27/2020
9/27/2020
9/27/2020
9/28/2020
9/28/2020
9/28/2020
9/28/2020
9/28/2020
9/28/2020
9/28/2020
9/28/2020
9/28/2020
9/28/2020
9/29/2020
9/29/2020
9/29/2020
9/29/2020
9/29/2020
9/29/2020
9/29/2020
9/29/2020

Parent Sample

FTBL-DAAF-01-S0-092820

FTBL-12-01-GW-092820

Pras
X X

X X X X X X | X X X X X |X X X X X X X X X X |X X X |Xx
x
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Sample ID

Lab ID

Matrix

Sample

Collection
Date

Parent Sample

Pras
X

DUP-3-092920 VJ02021-027 | Water = 9/29/2020 FTBL-OSPFS-01-GW-092920
FTBL-1980PC-02-SO-093020 VJ02021-028 = Soil 9/30/2020 X
FTBL-1980PC-01-S0O-093020 VJ02021-029 = Soil 9/30/2020 X
FTBL-1980PC-02-GW-093020 VJ02021-030 | Water | 9/30/2020 X
FTBL-1980PC-01-GW-093020 VJ02021-031 | Water | 9/30/2020 X
FTBL-MW-1R-093020 VJ02021-032 | Water | 9/30/2020 X
FTBL-H3232-01-GW-093020 VJ02021-033 = Water = 9/30/2020 X
FTBL-66-68-01-SW-092920 VJ02021-034 = Water = 9/29/2020 X
FTBL-AOPC20-MW02-092920 VJ02021-035 = Water = 9/29/2020 X
FTBL-M18-MW31-092920 VJ02021-036 | Water | 9/29/2020 X
DUP-2-092920 VJ02021-037 | Water | 9/29/2020 K FTBL-66-68-01-SW-092920 X
FTBL-M26-LTM-06-093020 VJ02021-038 | Water | 9/30/2020 X
FTBL-FATTS-LTM-MWO08-093020 | VJ02021-039 = Water | 9/30/2020 X
FTBL-PSA2009-MW42-093020 VJ02021-040 = Water = 9/30/2020 X
FTBL-NPFS-01-S0-092720 22010141101 Soll 9/27/2020 X
FTBL-B1436-01-S0O-092720 22010141102  Soll 9/27/2020 X
FTBL-LVCF-01-SO-092720 22010141103 = Soll 9/27/2020 X
FTBL-DAAF-01-S0-092820 22010141104  Soll 9/28/2020 X
FTBL-12-01-S0O-092820 22010141105  Soll 9/28/2020 X
FTBL-H3145-01-S0O-092920 22010141106  Soil 9/29/2020 X
FTBL-OSPFS-01-S0-092920 22010141107  Soll 9/29/2020 X
FTBL-1980PC-01-S0O-093020 22010141108 @ Soll 9/30/2020 X

Notes:

1. Stage 4 validation was performed on sample locations FTBL-B1436-01-S0-092720, FTBL-12-03-GW-
092820, FTBL-OSPFS-01-GW-092920 and FTBL-MW-1R-093020.

2. Matrix spike/matrix spike duplicate (MS/MSD) analysis was performed on sample locations FTBL-DAAF-01-
GW-092820, FTBL-DAAF-02-S0-092820, FTBL-12-03-GW-092820 and FTBL-H3232-01-GW-093020.
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ANALYTICAL DATA PACKAGE DOCUMENTATION

The table below is the evaluation of the data package completeness.

Performance
Reported Acceptable
Not

Items Reviewed Yes Yes Required

1. Sample receipt condition X X
2. Requested analyses and sample results X X
3. Master tracking list X X
4. Methods of analysis X X
5. Reporting limits X X
6. Sample collection date X X
7. Laboratory sample received date X X
8. Sample preservation verification (as applicable) X X
9. Sample preparation/extraction/analysis dates X X
10. Fully executed Chain-of-Custody (COC) form X X
11. Narrative summary of QA or sample problems provided X X
12. Data Package Completeness and Compliance X X

Note:
QA - Quality Assurance

The Arcadis field crew instructed the laboratory to revise the sample identification for the last five samples listed on
page 4 of 4 of the chain of custody (coc). The coc listed the date in the sample identification as 290920 and
300920. The sample identification was revised to 092920 and 093020, During the revision, field duplicate DUP-2
(VJ02021-037) collected on 092920 was inadvertently logged in as ‘DUP-2-093020." Hence it is corrected as ‘DUP-
2-092920’ for this data validation report.

During data validation, it was noted that field duplicate identification DUP-1-092820 was used twice; once for the

soil and once for groundwater. The groundwater field duplicate was revised internally as DUP-1-GW-092820, and
the soil field duplicate identification remains unchanged.
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ORGANIC ANALYSIS INTRODUCTION

Analyses were performed according to United States Environmental Protection Agency (USEPA)
Modified Method 537. Data were reviewed in accordance with USEPA Method 537, Pace (Shealy)
Laboratories SOP ME00213-12 Determination of Per- and Polyfluoroalkyl Substances (PFAS) by LC/MS/
MS (Isotope Dilution) QSM 5.3 Table B-15, Department of Defense (DoD) Quality Systems Manual
(QSM) 5.3, DoD General Data Validation Guidelines, November 2019, DoD Final Data Validation
Guidelines Module 3: PFAS, May 2020, and Final Programmatic Uniform Federal Policy-Quality
Assurance Project Plan USAEC PFAS PA/SI Active Army Installations, October 2019 (Arcadis).

The data review process is an evaluation of data on a technical basis rather than a determination of
contract compliance. As such, the standards against which the data are being weighed may differ from
those specified in the analytical method. It is assumed that the data package represents the best efforts
of the laboratory and had already been subjected to adequate and sufficient quality review prior to
submission.

During the review process, laboratory qualified, and unqualified data are verified against the supporting
documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data
reviewer. Results are qualified with the following codes:

e Concentration (C) Qualifiers

U The analyte was not detected and was reported as less than the LOD. The LOD has been
adjusted for any dilution or concentration of the sample.

B The compound has been found in the sample as well as its associated blank, its presence in
the sample may be suspect.

¢ Quantitation (Q) Qualifiers
E The compound was quantitated above the calibration range.
D Concentration is based on a diluted sample analysis.
e Validation Qualifiers
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.

UJ The analyte was not detected and was reported as less than the LOD. However, the
associated numerical value is approximate.

UB Compound considered non-detect at the listed value due to associated blank contamination.

X 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 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.

A fact to keep in mind is that no compound concentration, even if it has passed all QC tests, is
guaranteed to be accurate. Strict QC serves to increase confidence in data, but any value potentially
contains error.
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PERFLUOROALKYL SUBSTANCES (PFAS) ANALYSES

1. Holding Times

The specified holding times for the following methods are presented in the following table.

Soil 28 days to extraction; 28 days from Cool to <6 °C
USEPA modified extraction to analysis
537 DoD QSM 5.3
°obQ Water 28 days to extraction; 28 days from Cool to <6 °C

extraction to analysis
All samples were analyzed within the specified holding time criteria.

The holding time has been changed from the original holding time documented in EPA 537 of 14 days to
extraction hold time that has now been changed to 28 days. This was documented in EPA Technical Brief
EPA/600/F-17/022h Updated January 2020. Utilizing the new guidance of 28 days all samples were
analyzed within the specified holding time criteria.

2. Blank Contamination

Quality assurance (QA) blanks (i.e., method, instrument, and equipment rinse blanks) are prepared to
identify any contamination which may have been introduced into the samples during sample preparation
or field activity. Instrument blanks measure carryover in the instrument from one sample to another.
Method blanks measure laboratory contamination. Equipment rinse blanks measure contamination of
samples during field operations.

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank
is calculated for QA blanks containing concentrations greater than the detection limit (DL). The BAL is
compared to the associated sample results to determine the appropriate qualification of the sample
results, if needed.

Compounds were not detected above the DL in the associated blanks; therefore, detected sample results
were not associated with blank contamination.

3. Mass Calibration
Mass calibration and system performance were acceptable.
4. Calibration

Satisfactory instrument calibration is established to ensure that the instrument is capable of producing
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of
acceptable performance at the beginning of an experimental sequence. The continuing calibration
verifies that the instrument daily performance is satisfactory.

4.1 Initial Calibration

The percent relative standard deviation (%RSD) of the response factors (RF) must be less than 20%, or
for linear calibration, r2 2 0.99. Analytes must be within 70-130% of their true value for each calibration
standard.
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4.2 Continuing Calibration

All target compounds associated with the continuing calibration standard must exhibit a percent difference
(%D) less than the control limit of 30%.

All compounds associated with the initial and continuing calibrations were within the specified control
limits.

4.3 Instrument Sensitivity Check (ISC)

The ISC concentration must be at the LOQ. All target compounds associated with the ISC must exhibit a
percent recovery (%R) of 70 to 130%.

All compounds associated with ISC recoveries were within control limits.

4.4 lon Transitions

Quantitation of analytes must use the ion transitions documented in DoD QSM 5.3 Table B-15.
The ion transitions were as specified in DoD QSM 5.3.

5. Isotopically labeled Standards

5.1 Extracted Internal Standards (EIS)

Labeled standards must be added to all field samples and QC samples prior to extraction. EIS recoveries
must be within DoD QSM 5.3 specified limits of 50% t0150%.

Samples associated with EIS exhibiting recoveries outside of the control limits are presented in the
following table.

Sample ID Associated Compounds EIS %R

FTBL-NPFS-01-GW-092720 13C2_PFTeDA PFTeDA <20%
13C2_8:2FTS 8:2 FTS < 50% but > 20%
PFDoA
13C2_PFDoA < 50% but > 20%
PFTrDA
13C2_PFTeDA PFTeDA < 20%
FTBL-B1436-01-GW-092720 13C6_PFDA PFDA < 50% but > 20%
13C7_PFUdA PFUdA < 50% but > 20%
13C9_PFNA PFNA < 50% but > 20%
d5-EtFOSAA EtFOSAA < 50% but > 20%
d3-MeFOSAA MeFOSAA < 50% but > 20%
FTBL-12-01-GW-092820 13C2_PFTeDA PFTeDA < 50% but > 20%
DUP-1-GW-092820 13C2_PFTeDA PFTeDA < 50% but > 20%
FTBL-OSPFS-01-GW-092920 13C2_PFTeDA PFTeDA < 50% but > 20%
DUP-3-092920 13C2_PFTeDA PFTeDA < 50% but > 20%
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Sample ID Associated Compounds EIS %R

13C2_6:2FTS 6:2FTS < 50% but > 20%
13C2_8:2FTS 8:2FTS < 50% but > 20%
PFDoA
13C2_PFDoA < 50% but > 20%
PFTDA
13C2_PFTeDA PFTeDA < 50% but > 20%
FTBL-1980PC-02-GW-093020 13C3_PFHxS PFHxS < 50% but > 20%
13C6_PFDA PFDA < 50% but > 20%
13C7_PFUdA PFUdA < 50% but > 20%
13C8_PFOS PFOS < 50% but > 20%
d5-EtFOSAA EtFOSAA < 50% but > 20%
d3-MeFOSAA MeFOSAA < 50% but > 20%
PFDoA
13C2_PFDoA < 50% but > 20%
PFTIDA
ETBL1980PC.01-GW-093020 13C2_PFTeDA PFTeDA < 50% but > 20%
13C8_PFOS PFOS < 50% but > 20%
d5-EtFOSAA EtFOSAA < 50% but > 20%
d3-MeFOSAA MeFOSAA < 50% but > 20%
13C2_6:2 FTS 6:2 FTS > 150%
FTBL-MW-1R-093020 13C2_8:2 FTS 8:2 FTS > 150%
13C3_PFBS PFBS > 150%
FTBL-H3232-01-GW-093020 13C2_PFTeDA PFTeDA < 50% but > 20%
FTBL-AOPC20-MW02-092920 13C2_6:2FTS 6:2FTS > 150%

The criteria used to evaluate the EIS recoveries are presented in the following table. In the case of an
EIS deviation, the sample results associated with the EIS are qualified as documented in the table below.

Control Limit Sample Result Qualification

Non-detect No Action
> 150%
Detect J-
Non-detect uJ
< 50% but > 20%
Detect J+
Non-detect
<20%
Detect

6. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis

MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds
used to perform the MS/MSD analysis must exhibit a percent recovery within the DoD QSM 5.3

arcadis.com 8



DATA REVIEW REPORT

acceptance limits. The relative percent difference (RPD) between the MS/MSD recoveries must be
< 30%.

Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on samples where the
compound concentration detected in the parent sample exceeds the MS/MSD concentration by a factor of
four or greater.

Samples associated with the MS/MSD exhibiting recoveries outside of the control limits are presented in
the following table.

Sample ID MS Recovery MSD Recovery
AC

8:2FTS > UL
6:2 FTS SR>4X SR>4X
PFHxS SR>4X SR>4X
PFHpA SR>4X SR>4X
FTBL-DAAF-01-GW-092820
PFHxA SR>4X SR>4X
PFNA SR>4X SR>4X
PFPeA SR>4X SR>4X
PFOS SR>4X SR>4X
8:2 FTS AC < LL but>10%
PFHxS SR>4X SR>4X
PFHpA AC < LL but>10%
FTBL-DAAF-02-S0O-092820 PFHxA < LL but > 10% AC
PFNA AC < LL but>10%
PFOA < LL but > 10% < LL but > 10%
PFOS SR>4X SR>4X
FTBL-12-03-GW-092820 All target PFAS compounds D D
FTBL-66-68-01-SW-092920 PFPeA > UL > UL
Notes:
AC Acceptable
D Spiked compounds were diluted out
LL Lower control limit
SR>4X Sample result is greater than 4 times the added spike

The criteria used to evaluate the MS/MSD recoveries are presented in the following table. In the case of
an MS/MSD deviation, the sample results are qualified as documented in the table below.

Control Limit Sample Result Qualification

Non-detect No Action
> the upper control limit (UL)
Detect J+
< the lower control limit (LL) but > 10% Non-detect uJ
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Control Limit Sample Result Qualification

Detect J-
Non-detect X

<10%

Detect J-
SR>4X: Parent sample concentration > four times the MS/MSD Detect No Action
spiking solution concentration. Non-detect
D: Sample, MS, and MSD analyzed at dilution due to concentration of Detect No Action
target compounds; spiked compounds diluted below detection limit Non-detect

Sample locations associated with MS/MSD recoveries exhibiting an RPD greater than of the control limit
presented in the following table.

FTBL-DAAF-02-S0-092820 8:2 FTS

The criteria used to evaluate the RPD between the MS/MSD recoveries are presented in the following
table. In the case of an RPD deviation, the sample results are qualified as documented in the table
below.

Control Limit Sample Result Qualification

Non-detect uJ
> 30%
Detect J

7. Laboratory Control Sample (LCS) Analysis

The LCS analysis is used to assess the accuracy of the analytical method independent of matrix
interferences. The compounds associated with the LCS analysis must exhibit a percent recovery within
the DoD QSM 5.3 acceptance limits.

All compounds associated with the LCS analysis exhibited recoveries within the control limits.
8. Field Duplicate Analysis

Field duplicate analysis is used to assess the overall precision of the field sampling procedures and
analytical method. A control limit of 35% for water matrices and 50% for soils is applied to the RPD
between the parent sample and the field duplicate. In the instance when the parent and/or duplicate
sample concentrations are less than or equal to 5 times the LOQ, a control limit of two times the LOQ is
applied for water matrices and three time the LOQ for soil matrices.

Results for field duplicate samples are summarized in the following table.
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. Sample Result
Sample ID/Duplicate ID (o T

FTBL-DAAF-01-S0-092820 /
DUP-1-092820

FTBL-12-01-GW-092820 /
DUP-1-GW-092820

FTBL-OSPFS-01-GW-092920 /
DUP-3-092920

arcadis.com

PFHxS
PFBA
PFDA
PFHpA
PFHxXA
PFNA
PFOA
PFPeA
PFUdA
PFOS
8:2FTS
6:2FTS
PFBS
PFHxS
PFBA
PFDA
PFHpA
PFHxXA
PFNA
PFOA
PFPeA
PFUdA
PFOS
8:2FTS
6:2FTS
PFBS
PFHxS
PFBA
PFHpA
PFHxXA
PFNA

0.016
0.0021
0.00072 J
0.0063
0.016
0.0015
0.0036
0.013
0.00077 J
0.045
35
10000
730
16000
960
12
1700
6400
340
12000
5800
23J
6200
59
980
91
680
160
140
450
24

Duplicate Result
(mg/kg, ng/l)
0.027
0.0024
0.0010 J
0.0077
0.021
0.0022
0.0051
0.016
0.0012 J
0.066
29
10000
740
16000
940
11
1700
6400
340
12000
5700
22J
5900
60
1000
94
600
150
130
410
26

51.1%
AC
AC

20.0%

27.0%
AC
AC

20.7%
AC

37.8%
AC

0.0%
1.4%
0.0%
21%
AC
0.0%
0.0%
0.0%
0.0%
1.7%
AC

5.0%
1.7%
2.0%
3.2%
12.5%
6.4%
7.4%
9.3%
8.0%
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. Sample Result Duplicate Result
le ID/Dupl ID
Sample ID/Duplicate Compounds (o T o E

PFOA 160 150 6.4%
PFPeA 550 560 6.4%
PFOS 1100 840 26.8%
PFBS 5.7 4.5 AC
PFHxS 8.1 8.0 AC
PFBA 1" 9.5 AC
PFHpA 6.9 5.5 AC
FBLLGES001-SW-002920/ | ooy ? 03 h
PFNA 29J 23J AC
PFOA 11 9.2 AC
PFPeA 14 14 AC
PFOS 8.3 7.2 AC

NOTE:
AC  Acceptable
NC  Not compliant

The compound PFHxS associated with samples FTBL-DAAF-01-S0-092820 and DUP-1-092820
exhibited a field duplicate RPD greater than the control limit. The associated sample results from
samples for the listed analyte were qualified as estimated.

The calculated RPD and results between the parent sample FTBL-12-01-GW-092820 and field duplicate
DUP-1-092820 were acceptable.

The calculated RPD between the parent sample FTBL-OSPFS-01-GW-092920 and field duplicate DUP-
3-092920 were acceptable.

The results between the parent sample FTBL-66-68-01-SW-092920 and field duplicate DUP-2-092920
were acceptable.

9. Compound Identification

PFC analytes are identified by using the compound’s ion abundance ratios, signal-to-noise values, and
relative retention times.

All identified compounds met method criteria.

Sample results associated with compound that exhibited a concentration greater than the linear range of
the instrument calibration are summarized in the following table.
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Original Diluted Reported
Sample ID Compounds . ) )
Analysis | _Analysis | _Analysis

FTBL-B1436-01-GW-
092720

FTBL-DAAF-01-GW-
092820

FTBL-12-01-GW-092820

DUP-1-GW-092820

arcadis.com

Perfluorohexanesulfonic acid
(PFHxS)

Perfluoro-n-butanoic acid (PFBA)
Perfluoro-n-hexanoic acid (PFHxA)
Perfluoro-n-octanoic acid (PFOA)
Perfluoro-n-pentanoic acid (PFPeA)
Perfluorooctanesulfonic acid (PFOS)

1H, 1H, 2H, 2H-perfluorooctane
sulfonic acid (6:2 FTS)

Perfluorohexanesulfonic acid
(PFHxS)

Perfluoro-n-pentanoic acid (PFPeA)
Perfluorooctanesulfonic acid (PFOS)

1H, 1H, 2H, 2H-perfluorooctane
sulfonic acid (6:2 FTS)

Perfluoro-1-butanesulfonic acid
(PFBS)

Perfluorohexanesulfonic acid
(PFHxS)

Perfluoro-n-butanoic acid (PFBA)
Perfluoro-n-heptanoic acid (PFHpA)
Perfluoro-n-hexanoic acid (PFHxA)
Perfluoro-n-octanoic acid (PFOA)
Perfluoro-n-pentanoic acid (PFPeA)
Perfluorooctanesulfonic acid (PFOS)

1H, 1H, 2H, 2H-perfluorooctane
sulfonic acid (6:2 FTS)

Perfluoro-1-butanesulfonic acid
(PFBS)

Perfluorohexanesulfonic acid
(PFHxXS)

Perfluoro-n-butanoic acid (PFBA)
Perfluoro-n-heptanoic acid (PFHpA)
Perfluoro-n-hexanoic acid (PFHxA)

Perfluoro-n-octanoic acid (PFOA)

1100

1200
3000
270
5500

1400

970

1900

1300

2500

10000

730

16000

960
1700
6400

12000
5800

6200

10000

740

16000

940
1700
6400

12000

1100 DJ

1200 DJ
3000 DJ
270 DJ
5500 DJ

1400 DJ

970 DJ

1900DJ

1300 DJ

2500 DJ

10000 DJ

730 DJ

16000 DJ

960 DJ

1700 DJ
6400 DJ
12000 DJ
5800 DJ

6200 DJ

10000 DJ

740 DJ

16000 DJ

940 DJ

1700 DJ
6400 DJ
12000 DJ
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Orlglnal D|Iuted Reported

Perfluoro-n-pentanoic acid (PFPeA) 5700 5700 DJ
Perfluorooctanesulfonic acid (PFOS) - 5900 5900 DJ
1H, 1H, 2H, 2H-perfluorodecane
- 270 270 DJ
sulfonic acid (8:2 FTS)
1H, 1H, 2H, 2H-perfluorooctane
o - 15000 15000 DJ

sulfonic acid (6:2 FTS)
Perfluoro-1-butanesulfonic acid --

3100 3100 DJ
(PFBS)
Perfluorohexanesulfonic acid -

0000 60000 DJ
(PFHxS) 6

FTBL-12-03-GW-092820 | perfluoro-n-butanoic acid (PFBA) - 2600 2600 DJ
Perfluoro-n-decanoic acid (PFDA) -- 44 44 DJ
Perfluoro-n-heptanoic acid (PFHpA) -- 4700 4700 DJ
Perfluoro-n-hexanoic acid (PFHxA) -- 20000 20000 DJ
Perfluoro-n-nonanoic acid (PFNA) -- 2700 2700 DJ
Perfluoro-n-octanoic acid (PFOA) -- 52000 52000 DJ
Perfluoro-n-pentanoic acid (PFPeA) - 12000 12000 DJ
Perfluorohexanesulfonic acid - 0.44 0.44 DJ

FTBL-12-02-S0-092920 | (PFHXS)

Perfluorooctanesulfonic acid (PFOS) - 1.2 1.2DJ
1H, 1H, 2H, 2H-perfluorodecane --
LT 44 44 DJ

sulfonic acid (8:2 FTS)
1H, 1H, 2H, 2H-perfluorooctane -

8500 8500 DJ
sulfonic acid (6:2 FTS)
Perfluoro-1-butanesulfonic acid -

1600 1600 DJ
(PFBS)
Perfluorohexanesulfonic acid -- 14000 14000 DJ
(PFHxS)

FTBL-12-02-GW-092920 | perfluoro-n-butanoic acid (PFBA) - 1400 1400 DJ
Perfluoro-n-decanoic acid (PFDA) - 9.8J 9.8 DJ
Perfluoro-n-heptanoic acid (PFHpA) - 2000 2000 DJ
Perfluoro-n-hexanoic acid (PFHxA) - 9500 9500 DJ
Perfluoro-n-nonanoic acid (PFNA) - 290 290 DJ
Perfluoro-n-octanoic acid (PFOA) - 9200 9200 DJ
Perfluoro-n-pentanoic acid (PFPeA) - 7500 7500 DJ
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Orlglnal D|Iuted Reported
Sample ID Compounds

Perfluorooctanesulfonic acid (PFOS) 4300 4300 DJ
1H, 1H, 2H, 2H-perfluorooctane -

D
sulfonic acid (6:2 FTS) 980 980 DJ

FTBL-OSPFS-01-GW- . .

Perfluorohexanesulfonic acid --

092920 (PFHxS) 680 680 DJ
Perfluorooctanesulfonic acid (PFOS) -- 1100 1100 DJ
1H, 1H, 2H, 2H-perfluorooctane

- 1 1 D
sulfonic acid (6:2 FTS) 000 000 DJ

DUP-3-092920 Perfluorohexanesulfonic acid
(PFHXS) - 600 600 DJ
Perfluorooctanesulfonic acid (PFOS) -- 840 840 DJ
P:;Luosrohexanesulfonlc acid B 800 800 DJ

FTBL-MW-1R-093020 | (PFHXS)

Perfluorooctanesulfonic acid (PFOS) - 1400 1400 DJ

Note: the lab didn’t report the original analysis; only the diluted result.

Sample location FTBL-12-03-GW-092820 was analyzed at a 20-fold and 200-fold dilution. Therefore, all
detected results are qualified as DJ.

Sample location FTBL-12-02-GW-092920 was analyzed at a 5-fold and 50-fold dilution. Therefore, all
detected results are qualified as DJ.

The overall analysis is performed utilizing the isotope dilution procedure. A dilution was needed to bring
the compounds presented in the table above within the instrument calibration range. The dilution required
the laboratory to refortify the extractable internal standard. This refortification negated the EIS isotope
dilution, affecting the results in the diluted analysis. The diluted results are not representative of the
original analysis performed as an isotope dilution; therefore, the diluted results have been qualified as
estimated (J).

Sample results associated with compounds exhibiting concentrations greater than the linear range are
qualified as documented in the table below when reported as the final reported sample result.

Reported Sample Results

Diluted sample result within calibration range. The isotope dilution was negated due to

dilution and refortification. DJ

10. System Performance and Overall Assessment

The case narrative notes that samples FTBL-NPFS-01-GW-092720, FTBL-B1436-01-GW-092720, FTBL-
LVCF-01-GW-092720, FTBL-DAAF-01-GW-092820, FTBL-12-01-GW-092820, DUP-1-092820, FTBL-12-
03-GW-092820, FTBL-12-02-GW-092920, FTBL-H3145-01-GW-092920, FTBL-OSPFS-01-GW-092920,
DUP-3-092920, FTBL-1980PC-02-GW-093020, FTBL-1980PC-01-GW-093020, FTBL-MW-1R-093020,
FTBL-H3232-01-GW-093020, FTBL-AOPC20-MW02-092920, FTBL-M18-MW31-092920 and FTBL-M26-
LTM-06-093020 required centrifugation prior to extraction, due to excessive solids present in the
samples. Centrifugation was performed following the PFAS Aqueous Centrifuge Protocol; samples were
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spiked with Surrogate (SUR; Extracted Internal Standard/EIS) and shaken vigorously before being poured
into a conical bottle and centrifuged. The centrifuged aqueous sample was decanted back into the original
sample bottle, off of the condensed solids remaining in the centrifuge bottle. Original sample bottle was
rinsed as normal and centrifuge bottle was rinsed with 4mL of MeOH. Centrifuge bottle rinsate was added
to the elution. Samples concentrated to <10mL and reconstituted to 10mL using MeOH by transfer pipet.

For samples FTBL-12-03-GW-092820 (and MS/MSD), FTBL-1980PC-02-GW-093020 and FTBL-1980PC-
01-GW-093020, sample matrix prevented full volume from being extracted, precluding method mandated
bottle rinse. Elution solvent was aliquoted directly into the reservoir, rinsing the inside. Therefore, all
PFAS compounds are qualified as estimated (UJ-, J-) for samples FTBL-12-03-GW-092820 (and
MS/MSD), FTBL-1980PC-02-GW-093020 and FTBL-1980PC-01-GW-093020.

The perfluorotetradecanoic acid results for sample locations FTBL-NPFS-01-GW-092720 and FTBL-
B1436-01-GW-092720 were qualified “X” due to EIS recoveries less than 20%. After review with the
project team and USACE chemist, the results were rejected and the final qualifier has been revised from
“X” to “R” on December 13, 2021.

Overall system performance was acceptable. Other than for those deviations specifically mentioned in
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR PFAS

Performance
Reported | Not
PFAS: 537M/DoD QSM 5.3 Acceptable

Required

Stage 2 Validation

Holding times

Reporting limits (units)

Blanks

A. Method blanks X X

B. Equipment blanks

C. Field blanks
Laboratory Control Sample (LCS) %R X X
Laboratory Control Sample Duplicate (LCSD) %R X X
LCS/LCSD Precision (RPD) X X
Matrix Spike (MS) %R X
Matrix Spike Duplicate (MSD) %R X
MS/MSD Precision (RPD) X X
Field Duplicate (RPD) X
Extracted Internal Standard %R X
Dilution Factor X X
Moisture Content X X
Stage 3/4 Validation
Instrument tune and performance check X X
Initial calibration %RSDs X X
Continuing calibration %Ds X X
Instrument sensitivity check X X
lon transitions used X X
Compound identification and quantitation

A. Reconstructed ion chromatograms

B. Quantitation Reports

C. RT of sample compounds within the established

RT windows X X
D. lon Ratio %D X X
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PFAS: 537M/DoD QSM 5.3

Performance
Acceptable

Not
Required

E. Transcription/calculations acceptable X X
F. Reporting limits adjusted to reflect sample X X
dilutions
Notes:
%RSD Relative standard deviation
%R Percent recovery
RPD Relative percent difference
%D Percent difference
arcadis.com 18
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INORGANIC ANALYSIS INTRODUCTION

Analyses were performed according to United States Environmental Protection Agency (USEPA) SW-846
Methods 9045D and 9060A. Data were reviewed in accordance with Department of Defense (DoD)
Quality Systems Manual (QSM) 5.3, DoD General Data Validation Guidelines, November 2019, and Final
Programmatic Uniform Federal Policy-Quality Assurance Project Plan USAEC PFAS PA/SI Active Army
Installations, October 2019 (Arcadis).

The data review process is an evaluation of data on a technical basis rather than a determination of
contract compliance. As such, the standards against which the data are being weighed may differ from
those specified in the analytical method. It is assumed that the data package represents the best efforts
of the laboratory and that it was already subjected to adequate and sufficient quality review prior to
submission.

During the review process, laboratory qualified and unqualified data are verified against the supporting
documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data
reviewer. Results are qualified with the following codes:

e Concentration (C) Qualifiers

] The analyte was not detected and was reported as less than the LOD. The LOD has been
adjusted for any dilution or concentration of the sample.

J The reported value was obtained from a reading less than the limit of detection (LOQ), but
greater than or equal to the detection limit (DL).

e Quantitation (Q) Qualifiers
E The compound was quantitated above the calibration range.
e Validation Qualifiers
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.

UJ The analyte was not detected and was reported as less than the LOD. However, the
associated numerical value is approximate.

UB Analyte considered non-detect at the listed value due to associated blank contamination.

X 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 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.

A fact to keep in mind is that no compound concentration, even if it has passed all QC tests, is
guaranteed to be accurate. Strict QC serves to increase confidence in data, but any value potentially
contains error.
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GENERAL CHEMISTRY ANALYSES

1. Holding Times

The specified holding times for the following methods are presented in the following table.

Total Organic Carbon (TOC) by SW846 Soil 28 days from collection to

9060A analysis Coolto <6 °C.

Within 24 hours of receipt at

< o
laboratory Cool to <6 °C.

pH by SW846 9045D Soil

The analyses that exceeded the holding time are presented in the following table.

FTBL-NPFS-01-S0-092720 _
FTBL-B1436-01-S0-092720 9 days from collection;
FTBL-LVCF-01-S0-092720 5 days from receipt

16 days from collection;

FTBL-DAAF-01-S0-092820 .
13 days from receipt

FTBL-12-01-S0-092820 8 days from coIIe.ction; Within 24 hours of receipt at laboratory
5 days from receipt

FTBL-H3145-01-S0O-092920 7 days from collection:

FTBL-OSPFS-01-80-092920 5 days from receipt

6 days from collection;

FTBL-1980PC-01-S0O-093020 .
5 days from receipt

Sample results associated with samples analyzed by analytical method SW-846 9045D were qualified, as

specified in the table below. All other holding times were met.

Criteria
Detected Analytes

Analysis completed past holding time J

2. Blank Contamination

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination
which may have been introduced into the samples during sample preparation or field activity. Method
blanks measure laboratory contamination. Rinse blanks measure contamination of samples during field
operations.

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank
is calculated for QA blanks containing concentrations greater than the detection limit (DL). The BAL is
compared to the associated sample results to determine the appropriate qualification of the sample
results, if needed.

TOC was not detected above the DL in the associated blanks; therefore, detected sample results were
not associated with blank contamination.
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3. Calibration

Satisfactory instrument calibration is established to ensure that the instrument is capable of producing
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of
acceptable performance at the beginning of an experimental sequence. The continuing calibration
verifies that the instrument daily performance is satisfactory.

pH: The initial and continuing calibration criteria were within the acceptance criteria of + 0.05 SU of the
true value.

4, Matrix Spike (MS)/Laboratory Duplicate Analysis
MS and laboratory duplicate data are used to assess the precision and accuracy of the analytical method.
4.1 MS Analysis

All analytes must exhibit a percent recovery within the established acceptance limits of 75% to 125%.
The MS recovery control limits do not apply for MS performed on sample locations where the analyte’s
concentration detected in the parent sample exceeds the MS concentration by a factor of four or greater.

A MS analysis was not performed for TOC.
4.2 Laboratory Duplicate Analysis

The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate
sample concentrations are greater than or equal to 5 times the LOQ. A control limit of 20% for water
matrices and 35% for soil matrices is applied when the criteria above is true. In the instance when the
parent and/or duplicate sample concentrations are less than or equal to 5 times the LOQ, a control limit of
one time the LOQ is applied for water matrices and two times the LOQ for soil matrices.

The difference between the sample result and the laboratory duplicate result must be within QAPP
specified control limit of less than or equal to 0.1 su. for pH.

A laboratory duplicate analysis was not performed for TOC and pH.
5. Field Duplicate Analysis

Field duplicate analysis is used to assess the overall precision of the field sampling procedures and
analytical method. A control limit of 50% for soil matrices is applied to the RPD between the parent
sample and the field duplicate. In the instance when the parent and/or duplicate sample concentrations
are less than or equal to 5 times the LOQ, a control limit of three times the LOQ is applied for soil
matrices.

A field duplicate was not collected on a sample for TOC and pH analysis.
6. Laboratory Control Sample (LCS) Analysis

The LCS analysis is used to assess the accuracy of the analytical method independent of matrix
interferences. The analytes associated with the LCS analysis must exhibit a percent recovery between
the control limits of 80% and 120%.

The LCS analysis exhibited recoveries within the control limits.
7. System Performance and Overall Assessment

Overall system performance was acceptable. Other than for those deviations specifically mentioned in
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR GENERAL CHEMISTRY

Performance
Reported Not
General Chemistry: SW846 9045D/9060A Acceptable

Required

Stage 2 Validation

Holding times X X

Reporting limits (units) X X

Blanks
A. Method blanks X X

B. Equipment blanks X X
Laboratory Control Sample (LCS) %R X X

Laboratory Control Sample Duplicate (LCSD) %R

LCS/LCSD Precision (RPD)

Matrix Spike (MS) %R

Matrix Spike Duplicate (MSD) %R
MS/MSD Precision (RPD)
Lab Duplicate (RPD)

X X X X| X X X
X X X X| X X X

Field Duplicate (RPD)

Dilution Factor

Moisture Content

Stage 3/4 Validation pH only

Initial calibration

Continuing calibration %R

Raw Data

Transcription/calculations acceptable

X | X | X X X
X | X | X X X

Reporting limits adjusted to reflect sample dilutions

Notes:
%R - percent recovery
RPD - relative percent difference
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SIGNATURE:

DATE:

PEER REVIEW:

DATE:

Pruthvi Kumar C, Arcadis
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November 12, 2020

Lyndi Mott, Arcadis

November 16, 2020/ December 13, 2021
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SDG #:
Lab:
Project:

Method:

VvJ02021

Pace (Shealy)
Fort Belvoir

PFHxS 10/6/2020 Calibration

EPA modified 537 per DoD QSM 5.3
Instrument : LCMSMSO02

Stage3/4
PFAS Calibration Standards

Date:
Page:

Validated by:

11/10/2020

1
PK

Page 721-731 of SDG VJ02021

Calc %R Calc
Amount Amount/  [Reported
Cal Conc |Std Area EIS Area |EIS Conc |Area Ratio|RF ng/L Tvalue ng/L [Tvalue %R

45,5 9542 198794 1000 0.047999( 1.091143 43.99 455 96.68 96.7
91 19561 198221 1000 0.098683( 1.091143 90.44 91 99.38 99.4
182 38756 206960 1000 0.187263( 1.091143 171.62 182 94.30 94.3
455 95332 195328 1000 0.488061( 1.091143 447.29 455 98.31 98.3
910 203983 194975 1000 1.046201( 1.091143 958.81 910 105.36 105
1820 414126| 201634 1000 2.05385( 1.091143| 1882.29 1820 103.42 103
4550 899394 188048 1000 4.78279( 1.091143| 4383.28 4550 96.34 96.3
9100 1887391 178671 1000 10.5635( 1.091143| 9681.13 9100 106.39 106
13650 2828303 190133 1000( 14.87539( 1.091143| 13632.85 13650 99.87 99.9
18200 3711152 186975 1000 19.84839( 1.091143| 18190.45 18200 99.95 100

Calculated Amount pg/ml = ((Area Ratio x EIS Conc)/RF)

MATCH
MATCH
MATCH
MATCH
MATCH
MATCH
MATCH
MATCH
MATCH
MATCH



SDG #:
Lab:
Project:

Method:

VJ02021

Stage3/4

PFAS ICV CCV Standards %R

Pace (Shealy)
Fort Belvoir

EPA modified 537 per DoD QSM 5.3

Instrument: LCMSMSO02
ICV 500 _SVLC-1109 10/6/2020 13:41:31

Date: 11/10/2020
Page: 2
Validated by: PK

File ID: 100620017.d

Page 915-916 of SDG VJ02021

ICVTV Reported
Analyte [ICV ng/L [ng/L Calculated %R |%R
PFHpS 488.71 475 102.89 103|MATCH
PFNA 511.35 500 102.27 102|MATCH
PFOS 432.79 462.75 93.53 93.5|MATCH

Instrument: LCMSMSO02
CCV 1000B_SVLC-1154 10/8/2020 20:02:07

File ID: 100820045.d

Page 1218-1219 of SDG VJ02021

ICVTV Reported
Analyte [ICV ng/L [ng/L Calculated %R |%R
PFHpS 891.34 952 93.63 93.6
PFNA 1093.96 1000 109.40 109
PFOS 946 928 101.94 102

MATCH
MATCH
MATCH




SDG #:
Lab:
Project:

Method:

Stage3/4
PFAS LCS

EPA modified 537 per DoD QSM 5.3

Instrument: LCMSMS02

LCS VQ69283-002

Page 722 & 2061-2065 of SDG VJ02021

File ID: 100920014.d

VJ02021 Date: 11/10/2020
Pace (Shealy) Page: 3
Fort Belvoir Validated by: PK

Extract
Calculated |Final Extracted
EIS Conc Amount Volume ([Sample Calculated |Tvalue Calculated [Reported
Analyte |Std Area [EIS Area [ng/ml Area Ratio|RF ng/mi mls Volume mls|ng/L ng/L % R %R
PFBS 88701 221170 1001| 0.401053| 1.133731 354.10 10 250 15.565 14 111.18 110
PFOS 63476 145094 1001 0.437482| 1.210077 361.89 10 250 15.907 15 106.05 107
PFBA 250395| 630864 1001| 0.396908| 0.997732 398.21 10 250 17.504 16 109.40 109

Differences in the %R may be due to rounding of the true value

Calculated amount pg/ml = (Peak area ratio/RF) x DF x EIS conc ng/ml

Calculated amount ng/L = ((calculated pg/ml x 10 mls) / extracted sample volume mls) / 0.91

MATCH
MATCH
MATCH



Stage3/4
PFAS MS/MSD

SDG #: VJ02021 Date: 11/10/2020
Lab: Pace (Shealy) Page: 4
Project: Fort Belvoir Validated by: PK

Method:  EPA modified 537 per DoD QSM 5.3

MS/MSD Sample ID FTBL-12-03-GW-092820 Page 2123 and 2193 SDG VJ02021
ANALYTE EtFOSAA
REPORTED MS %R 108
REPORTED MSD %R 122
REPORTED RPD 13

%R = 100 * (MS Conc - Sample Conc) RPD = 100 * | MS %R - MSD %R

MS TV Average of MS MSD %R
Sample Concentration 0
MS Concentration 14.109 MS %R 108.53 MATCH
MSD Concentration 16.117 MSD %R 123.98 MATCH
MS TV 13 RPD 13.29 MATCH
MSD TV 13

Differences in %R may be due to rounding of the true value



SDG #:
Lab:
Project:

Method:

VvJ02021

Pace (Shealy)
Fort Belvoir

Field Sample: FTBL-B1436-01-S0-092720

Stage3/4
PFAS Sample Concentration

EPA modified 537 per DoD QSM 5.3

Lab ID: VI02021-004

Date:
Page:
Validated by:

11/10/2020

5
PK

Page 197 of SDG VJ02021
Final volume = 10ml; Weight = 1.19 gm; %Solids = 88.1%

Dry
Weight Reported
Calculated Value Calculated Value
Analyte [Std Area |EIS Area EIS Conc |Area Ratio|RF Amount pg/g |pg/g mg/kg mg/kg
PFHxXS 43749 171412 1001] 0.255227] 1.091143 1967.58( 2233.348 0.00245 0.0025|MATCH
PFHpA 89627 554826 1001 0.161541| 1.054926 1288.09( 1462.08 0.00161 0.0016|MATCH
PFHxA 154667 658145 1001] 0.235004| 1.018777 1940.37( 2202.461 0.00242 0.0024|MATCH
Calculated Amount pg/ml = ((Area Ratio x EIS Conc)/RF)
pg/g = (pg/ml x FV ml)/ Weight g
pg/g dry weight = pg/g / (%TS/100)
mg/kg = (pg/g x 10°° )/0.91 extract volume correction factor
Field Sample: FTBL-12-03-GW-092820 Lab ID: VJ02021-017 Page 386 of SDG VJ02021
DF =200
Extract
Final Extracted
Calculated Volume ([Sample Calculated [Reported
Analyte |Std Area |EIS Area EIS Conc |Area Ratio|RF Amount pg/ml|mls Volume mls  [ng/L ng/L
PFHxXS 1545944 188946 1100( 8.181936| 1.091143 8248.35 10 277 59554.87 60000
PFHxA 1881995 734768 1100| 2.561346| 1.018777 2765.55 10 277 19967.88 20000
PFOS 701781 164408 1100| 4.268533| 1.210077 3880.24 10 277 28016.16 28000
Calculated amount pg/ml = (Peak area ratio/RF) x EIS conc ng/ml
Calculated amount ng/L = ((calculated pg/ml x 10 mls) / extracted sample volume mls) * DF
Field Sample: FTBL-OSPFS-01-GW-092920 Lab ID: VJ02021-026 Page 503 of SDG VJ02021
Extract
Final Extracted
Calculated Volume [Sample Calculated [Reported
Analyte [Std Area |EIS Area EIS Conc |Area Ratio|RF Amount pg/ml|mls Volume mls  |ng/L ng/L
PFBA 5931771 1482936 1001] 4.000018| 1.042508 3840.76 10 266 158.67 160
PFNA 755465 1392234 1001] 0.542628] 0.918801 591.17 10 266 24.42 24
Field Sample: FTBL-MW-1R-093020 Lab ID: VJ02021-032 Page 595 of SDG VJ02021
Extract
Final Extracted
Calculated Volume ([Sample Calculated [Reported
Analyte [Std Area |EIS Area EIS Conc |Area Ratio|RF Amount pg/ml|mls Volume mls  |ng/L ng/L
PFBS 860159 698865 1001( 1.230794| 1.301024 946.97 10 273 38.12 38
PFBA 985220 910319 1001 1.08228| 1.042508 1039.19 10 273 41.83 42

Calculated amount pg/ml = (Peak area ratio/RF) x EIS conc ng/ml
Calculated amount ng/L = ((calculated pg/ml x 10 mls) / extracted sample volume mls) / 0.91

MATCH
MATCH
MATCH

MATCH
MATCH

MATCH
MATCH



Stage3/4

PFAS EIS
SDG #: VJ02021 Date:
Lab: Pace (Shealy) Page:
Project:  Fort Belvoir Validated by:

Method:  EPA modified 537 per DoD QSM 5.3

Field Sample: FTBL-B1436-01-50-092720 Lab ID: VVJ02021-004
EIS 13C8_PFOS
REPORTED EIS %R 83

%R = 100 * EIS Area
CCV 100 EIS Area

EIS Area 135460 Page 198 of SDG VJ02021
CCV 100 EIS Area 163819 Page 1146 of SDG VJ02021
%R 82.7 MATCH

Field Sample: FTBL-B1436-01-50-092720 Lab ID: VJ02021-004
EIS 13C8_PFOA
REPORTED EIS %R 88

%R = 100 * EIS Area
CCV 100 EIS Area

EIS Area 594011 Page 198 of SDG VJ02021
CCV 100 EIS Area 678243 Page 1146 of SDG VJ02021
%R 87.6 MATCH

11/10/2020

6

PK




CHAIN OF CUSTODY

CORRECTED SAMPLE ANALYSIS DATA
SHEETS
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Inorganic non-metals

Laboratory ID:VJ02021-001

Description: FTBL-NPFS-01-S0-092720 Matrix: Solid
Date Sampled:09/27/2020 0915 % Solids: 83.0 10/02/2020 2342

Date Received: 10/02/2020

Client: Arcadis U.S., Inc.

Analytical Method Dilution Analysis Date Analyst Prep Date Batch

Run Prep Method
1 (Soil pH meas) 9045D 1 10/06/2020 2250 SRB 69036
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
9045D 71 J su 1

Soil pH measured in water @ 19.3° C

Q = Surrogate failure

DL = Detection Limit
J = Estimated result < LOQ and > DL L = LCS/LCSD failure
S = MS/MSD failure

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

LOQ = Limit of Quantitation B = Detected in the method blank

U = Not detected at or above the LOQ N = Recovery is out of criteria
H = Out of holding time W = Reported on wet weight basis

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.

Date Sampled:09/27/2020 0915
Date Received: 10/02/2020

Description: FTBL-NPFS-01-S0-092720

Laboratory ID:VJ02021-001

Matrix: Solid

% Solids: 83.0 10/02/2020 2342

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/08/2020 2044 SES 10/08/2020 1226 69209
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00060 mg/Kg 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00060 mg/Kg 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00060 mg/Kg 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00060 mg/Kg 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 0.0047 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 0.00064 J 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 0.19 0.0012 0.00060 0.00024 mg/Kg 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS 96 50-150
13C2_8:2FTS 98 50-150
13C2_PFDoA 93 50-150
13C2_PFTeDA 97 50-150
13C3_PFBS 78 50-150
13C3_PFHxS 84 50-150
13C4_PFBA 93 50-150
13C4_PFHpA 98 50-150
13C5_PFHxA 94 50-150
13C5_PFPeA 94 50-150
13C6_PFDA 101 50-150
13C7_PFUdA 99 50-150
13C8_PFOA 96 50-150
13C8_PFOS 90 50-150
13C9_PFNA 99 50-150
d5-EtFOSAA 103 50-150
d3-MeFOSAA 87 50-150

LOQ = Limit of Quantitation
U = Not detected at or above the LOQ

H = Out of holding time W=R

B = Detected in the method blank
N = Recovery is out of criteria

eported on wet weight basis

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

DL = Detection Limit

J = Estimated result < LOQ and > DL

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

Pace Analytical Services, LLC (formerly S
106 Vantage Point Drive West Columbia,

healy Environmental Services, Inc.)
SC 29172

(803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.

Date Sampled:09/27/2020 0945
Date Received: 10/02/2020

Description: FTBL-NPFS-02-S0-092720

Laboratory ID:VJ02021-002

Matrix: Solid

% Solids: 89.0 10/02/2020 2342

Run Prep Method

Analytical Method Dilution Analysis Date Analyst

Prep Date

Batch

1 SOP SPE PFAS by ID SOP QSM B-15 1 10/08/2020 2055 SES 10/08/2020 1226 69209
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00061 mg/Kg 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00061 mg/Kg 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00061 mg/Kg 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00061 mg/Kg 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 0.0021 0.0012 0.00060 0.00024 mg/Kg 1
Run 1 Acceptance

Surrogate Q % Recovery  Limits

13C2_6:2FTS 93 50-150

13C2_8:2FTS 99 50-150

13C2_PFDoA 95 50-150

13C2_PFTeDA 91 50-150

13C3_PFBS 75 50-150

13C3_PFHxS 79 50-150

13C4_PFBA 90 50-150

13C4_PFHpA 94 50-150

13C5_PFHxA 89 50-150

13C5_PFPeA 88 50-150

13C6_PFDA 94 50-150

13C7_PFUdA 85 50-150

13C8_PFOA 94 50-150

13C8_PFOS 85 50-150

13C9_PFNA 91 50-150

d5-EtFOSAA 96 50-150

d3-MeFOSAA 88 50-150

LOQ = Limit of Quantitation
U = Not detected at or above the LOQ
H = Out of holding time

B = Detected in the method blank
N = Recovery is out of criteria
W = Reported on wet weight basis

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

DL = Detection Limit

J = Estimated result < LOQ and > DL

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
(803) 791-9700 Fax (803) 791-9111 www.pacelabs.com

106 Vantage Point Drive West Columbia, SC 29172
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ02021-003
Description: FTBL-NPFS-01-GW-092720 Matrix: Aqueous
Date Sampled:09/27/2020 1140
Date Received: 10/02/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/10/2020 0257 KMM2  10/08/2020 1558 69283
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 38 U 7.5 3.8 1.9 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 52 7.5 3.8 1.9 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 38 U 7.5 3.8 1.9 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 38 U 7.5 3.8 1.9 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 21 3.8 1.9 0.94 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 140 3.8 1.9 0.94 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 36 3.8 1.9 0.94 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 19 U 3.8 1.9 0.94 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 19 U 3.8 1.9 0.94 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 46 3.8 1.9 0.94 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 81 3.8 1.9 0.94 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 4.6 3.8 1.9 0.94 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 44 3.8 1.9 0.94 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 100 3.8 1.9 0.94 ng/L 1
Perfluore-n-tetradecanoic-acid(PETeDA). 376-06-7  PEAS hy ID SQP 19 1Q 38 1.9 0.94 ng/l 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 19 U 3.8 1.9 0.94 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 19 U 3.8 1.9 0.94 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 330 3.8 1.9 0.94 ng/L 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS 90 50-150
13C2_8:2FTS 76 50-150
13C2_PFDoA 50 50-150
13C2_PFTeDA N 14 50-150
13C3_PFBS 78 50-150
13C3_PFHxS 70 50-150
13C4_PFBA 85 50-150
13C4_PFHpA 85 50-150
13C5_PFHxA 90 50-150
13C5_PFPeA 84 50-150
13C6_PFDA 69 50-150
13C7_PFUdA 65 50-150
13C8_PFOA 83 50-150
13C8_PFOS 54 50-150
13C9_PFNA 73 50-150
d5-EtFOSAA 52 50-150
d3-MeFOSAA 53 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive  West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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Inorganic non-metals

Laboratory 1D:VJ02021-004

Description: FTBL-B1436-01-S0-092720 Matrix: Solid
Date Sampled:09/27/2020 1340 % Solids: 88.1 10/02/2020 2342

Date Received: 10/02/2020

Client: Arcadis U.S., Inc.

Analytical Method Dilution Analysis Date Analyst Prep Date Batch

Run Prep Method
1 (Soil pH meas) 9045D 1 10/06/2020 2259 SRB 69036
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
9045D 52 ] su 1

Soil pH measured in water @ 19.1° C

Q = Surrogate failure

DL = Detection Limit
J = Estimated result < LOQ and > DL L = LCS/LCSD failure
S = MS/MSD failure

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

LOQ = Limit of Quantitation B = Detected in the method blank

U = Not detected at or above the LOQ N = Recovery is out of criteria
H = Out of holding time W = Reported on wet weight basis

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.

Date Sampled:09/27/2020 1340
Date Received: 10/02/2020

Description: FTBL-B1436-01-S0-092720

Laboratory 1D:VJ02021-004

Matrix: Solid

% Solids: 88.1 10/02/2020 2342

Run Prep Method

Analytical Method Dilution Analysis Date Analyst

Prep Date

Batch

1 SOP SPE PFAS by ID SOP QSM B-15 1 10/08/2020 2106 SES 10/08/2020 1226 69209
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 0.00095 U 0.0019 0.00095 0.00048 mg/Kg 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 0.078 0.0019 0.00095 0.00048 mg/Kg 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 0.00095 U 0.0019 0.00095 0.00048 mg/Kg 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 0.00095 U 0.0019 0.00095 0.00048 mg/Kg 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 0.00048 U 0.00095 0.00048 0.00019 mg/Kg 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 0.0025 0.00095 0.00048 0.00019 mg/Kg 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 0.00089 J 0.00095 0.00048 0.00019 mg/Kg 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 0.00048 U 0.00095 0.00048 0.00019 mg/Kg 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 0.00048 U 0.00095 0.00048 0.00019 mg/Kg 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 0.0016 0.00095 0.00048 0.00019 mg/Kg 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 0.0024 0.00095 0.00048 0.00019 mg/Kg 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 0.0031 0.00095 0.00048 0.00019 mg/Kg 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 0.0032 0.00095 0.00048 0.00019 mg/Kg 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 0.0045 0.00095 0.00048 0.00019 mg/Kg 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 0.00048 U 0.00095 0.00048 0.00019 mg/Kg 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 0.00048 U 0.00095 0.00048 0.00019 mg/Kg 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 0.00048 U 0.00095 (0.00048 0.00019 mg/Kg 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 0.018 0.00095 0.00048 0.00019 mg/Kg 1
Run 1 Acceptance

Surrogate Q % Recovery Limits

13C2_6:2FTS 87 50-150

13C2_8:2FTS 94 50-150

13C2_PFDoA 97 50-150

13C2_PFTeDA 86 50-150

13C3_PFBS 82 50-150

13C3_PFHxS 85 50-150

13C4_PFBA 90 50-150

13C4_PFHpA 88 50-150

13C5_PFHxA 90 50-150

13C5_PFPeA 89 50-150

13C6_PFDA 88 50-150

13C7_PFUdA 92 50-150

13C8_PFOA 88 50-150

13C8_PFOS 83 50-150

13C9_PFNA 90 50-150

d5-EtFOSAA 102 50-150

d3-MeFOSAA 89 50-150

LOQ = Limit of Quantitation
U = Not detected at or above the LOQ

H = Out of holding time W=R

B = Detected in the method blank
N = Recovery is out of criteria

eported on wet weight basis

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

DL = Detection Limit

J = Estimated result < LOQ and > DL

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

Pace Analytical Services, LLC (formerly S
106 Vantage Point Drive West Columbia,

healy Environmental Services, Inc.)
SC 29172

(803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.

Date Sampled:09/27/2020 1355
Date Received: 10/02/2020

Description: FTBL-B1436-02-S0-092720

Laboratory 1D:VJ02021-005

Matrix: Solid

% Solids: 93.4 10/02/2020 2342

Run Prep Method

Analytical Method Dilution Analysis Date Analyst

Prep Date

Batch

1 SOP SPE PFAS by ID SOP QSM B-15 1 10/08/2020 2116 SES 10/08/2020 1226 69209
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 0.0011 U 0.0021 0.0011 0.00053 mg/Kg 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 0.0011 U 0.0021 0.0011 0.00053 mg/Kg 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 0.0011 U 0.0021 0.0011 0.00053 mg/Kg 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 0.0011 U 0.0021 0.0011 0.00053 mg/Kg 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 0.0010 J 0.0011 0.00055 0.00021 mg/Kg 1
Run 1 Acceptance

Surrogate Q % Recovery  Limits

13C2_6:2FTS 87 50-150

13C2_8:2FTS 83 50-150

13C2_PFDoA 93 50-150

13C2_PFTeDA 85 50-150

13C3_PFBS 70 50-150

13C3_PFHxS 76 50-150

13C4_PFBA 84 50-150

13C4_PFHpA 86 50-150

13C5_PFHxA 85 50-150

13C5_PFPeA 84 50-150

13C6_PFDA 87 50-150

13C7_PFUdA 89 50-150

13C8_PFOA 84 50-150

13C8_PFOS 79 50-150

13C9_PFNA 89 50-150

d5-EtFOSAA 92 50-150

d3-MeFOSAA 80 50-150

LOQ = Limit of Quantitation
U = Not detected at or above the LOQ
H = Out of holding time

B = Detected in the method blank
N = Recovery is out of criteria
W = Reported on wet weight basis

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

DL = Detection Limit

J = Estimated result < LOQ and > DL

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
(803) 791-9700 Fax (803) 791-9111 www.pacelabs.com

106 Vantage Point Drive West Columbia, SC 29172
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ02021-006
Description: FTBL-B1436-01-GW-092720 Matrix: Aqueous
Date Sampled:09/27/2020 1600
Date Received: 10/02/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/10/2020 0402 KMM2  10/08/2020 1558 69283
2 SOP SPE PFAS by ID SOP QSM B-15 10 10/12/2020 1555 SES 10/08/2020 1558 69283
CAS Analytical

Parameter Number Method Result Q LOQ LOD DL  Units Run

1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 4.0 BQ UuJ 8.0 4.0 2.0 ng/L 1

1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 420 8.0 4.0 2.0 ng/L 1

N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 4.0 Q UJ 8.0 4.0 2.0 ng/L 1

N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 40 U W 8.0 4.0 2.0 ng/L 1

Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 460 4.0 2.0 1.0 ng/L 1

Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 1100 DJ 40 20 10 ng/L 2

Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 1200 DJ 40 20 10 ng/L 2

Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 2.0 Qg(?\ uJ 4.0 2.0 1.0 ng/L 1

Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 20 UQ UJ 4.0 2.0 1.0 ng/L 1

Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 570 4.0 2.0 1.0 ng/L 1

Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 3000 DJ 40 20 10 ng/L 2

Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 25 N J+ 4.0 2.0 1.0 ng/L 1

Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 270 DJ 40 20 10 ng/L 2

Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 5500 DJ 40 20 10 ng/L 2
“Perfluoro-rtetradecanoic acid~(PFTeDA) 376-06=—PFASbHy-1B-S6P 2-0—UQ 4-0 20 -6 ARG + R

Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8  PFAS by ID SOP 2.0 v UJ 4.0 2.0 1.0 ng/L 1

Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 2.0 \SQ uJ 4.0 2.0 1.0 ng/L 1

Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 1400DJ 40 20 10 ng/L 2

Run1l  Acceptance Run 2  Acceptance

Surrogate Q % Recovery Limits Q % Recovery Limits

13C2_6:2FTS 50 50-150 85 50-150

13C2_8:2FTS N 33 50-150 83 50-150

13C2_PFDoA N 22 50-150 86 50-150

13C2_PFTeDA N 9.6 50-150 87 50-150

13C3_PFBS 50 50-150 88 50-150

13C3_PFHxS N 33 50-150 85 50-150

13C4_PFBA 73 50-150 92 50-150

13C4_PFHpA 62 50-150 93 50-150

13C5_PFHxA 62 50-150 86 50-150

13C5_PFPeA 54 50-150 86 50-150

13C6_PFDA N 34 50-150 85 50-150

13C7_PFUdA N 26 50-150 84 50-150

13C8_PFOA 52 50-150 89 50-150

13C8_PFOS N 18 50-150 90 50-150

13C9_PFNA N 46 50-150 91 50-150

d5-EtFOSAA N 21 50-150 94 50-150

d3-MeFOSAA N 25 50-150 90 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive  West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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Inorganic non-metals

Laboratory 1D:VJ02021-007

Description: FTBL-LVCF-01-S0O-092720 Matrix: Solid
Date Sampled:09/27/2020 1730 % Solids: 82.5 10/02/2020 2342

Date Received: 10/02/2020

Client: Arcadis U.S., Inc.

Analytical Method Dilution Analysis Date Analyst Prep Date Batch

Run Prep Method
1 (Soil pH meas) 9045D 1 10/06/2020 2303 SRB 69036
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
9045D 45 3 su 1

Soil pH measured in water @ 19 ° C

Q = Surrogate failure

DL = Detection Limit
J = Estimated result < LOQ and > DL L = LCS/LCSD failure
S = MS/MSD failure

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

LOQ = Limit of Quantitation B = Detected in the method blank

U = Not detected at or above the LOQ N = Recovery is out of criteria
H = Out of holding time W = Reported on wet weight basis

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.

Date Sampled:09/27/2020 1730
Date Received: 10/02/2020

Description: FTBL-LVCF-01-S0O-092720

Laboratory 1D:VJ02021-007

Matrix: Solid

% Solids: 82.5 10/02/2020 2342

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/08/2020 2127 SES 10/08/2020 1226 69209
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 0.0011 U 0.0021 0.0011 0.00053 mg/Kg 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 0.0011 U 0.0021 0.0011 0.00053 mg/Kg 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 0.0011 U 0.0021 0.0011 0.00053 mg/Kg 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 0.0011 U 0.0021 0.0011 0.00053 mg/Kg 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS 93 50-150
13C2_8:2FTS 100 50-150
13C2_PFDoA 97 50-150
13C2_PFTeDA 96 50-150
13C3_PFBS 87 50-150
13C3_PFHxS 88 50-150
13C4_PFBA 95 50-150
13C4_PFHpA 102 50-150
13C5_PFHxA 95 50-150
13C5_PFPeA 93 50-150
13C6_PFDA 102 50-150
13C7_PFUdA 95 50-150
13C8_PFOA 98 50-150
13C8_PFOS 97 50-150
13C9_PFNA 97 50-150
d5-EtFOSAA 104 50-150
d3-MeFOSAA 91 50-150

LOQ = Limit of Quantitation
U = Not detected at or above the LOQ

H = Out of holding time W=R

B = Detected in the method blank
N = Recovery is out of criteria

eported on wet weight basis

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

DL = Detection Limit

J = Estimated result < LOQ and > DL

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

Pace Analytical Services, LLC (formerly S
106 Vantage Point Drive West Columbia,

healy Environmental Services, Inc.)
SC 29172

(803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ02021-008
Description: FTBL-LVCF-01-GW-092720 Matrix: Aqueous
Date Sampled:09/27/2020 1822
Date Received: 10/02/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/12/2020 1802 KMM2  10/08/2020 1558 69283
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 11 7.2 3.6 1.8 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 12 3.6 1.8 0.91 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 13 3.6 1.8 0.91 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 15 3.6 1.8 0.91 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 6.4 3.6 1.8 0.91 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 19 3.6 1.8 0.91 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 21 3.6 1.8 0.91 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 53 3.6 1.8 0.91 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 18 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 16 3.6 1.8 0.91 ng/L 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS 119 50-150
13C2_8:2FTS 85 50-150
13C2_PFDoA 73 50-150
13C2_PFTeDA 7 50-150
13C3_PFBS 87 50-150
13C3_PFHxS 94 50-150
13C4_PFBA 96 50-150
13C4_PFHpA 97 50-150
13C5_PFHxA 92 50-150
13C5_PFPeA 97 50-150
13C6_PFDA 91 50-150
13C7_PFUdA 90 50-150
13C8_PFOA 96 50-150
13C8_PFOS 84 50-150
13C9_PFNA 92 50-150
d5-EtFOSAA 79 50-150
d3-MeFOSAA 81 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive  West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ02021-009
Description: FTBL-B707-01-GW-092820 Matrix: Aqueous
Date Sampled:09/28/2020 0905
Date Received: 10/02/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/10/2020 0423 KMM2 10/08/2020 1558 69283
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 38 U 7.6 3.8 1.9 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 16 7.6 3.8 1.9 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 38 U 7.6 3.8 1.9 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 38 U 7.6 3.8 1.9 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 15 3.8 1.9 0.95 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 700 3.8 1.9 0.95 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 22 3.8 1.9 0.95 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 19 U 3.8 1.9 0.95 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 19 U 3.8 1.9 0.95 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 27 3.8 1.9 0.95 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 68 3.8 1.9 0.95 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 26 J 3.8 1.9 0.95 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 67 3.8 1.9 0.95 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 62 3.8 1.9 0.95 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 19 U 3.8 1.9 0.95 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 19 U 3.8 1.9 0.95 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 19 U 3.8 1.9 0.95 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 220 3.8 1.9 0.95 ng/L 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS 89 50-150
13C2_8:2FTS 79 50-150
13C2_PFDoA 80 50-150
13C2_PFTeDA 73 50-150
13C3_PFBS 83 50-150
13C3_PFHxS 84 50-150
13C4_PFBA 82 50-150
13C4_PFHpA 83 50-150
13C5_PFHxA 91 50-150
13C5_PFPeA 82 50-150
13C6_PFDA 82 50-150
13C7_PFUdA 78 50-150
13C8_PFOA 85 50-150
13C8_PFOS 72 50-150
13C9_PFNA 80 50-150
d5-EtFOSAA 73 50-150
d3-MeFOSAA 71 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.

Description: FTBL-DAAF-01-GW-092820

Date Sampled:09/28/2020 1335
Date Received: 10/02/2020

Laboratory 1D:VJ02021-010

Matrix: Aqueous

Run Prep Method

Analytical Method Dilution Analysis Date Analyst

Prep Date

Batch

1 SOP SPE PFAS by ID SOP QSM B-15 1 10/10/2020 0433 KMM2 10/08/2020 1558 69283
2 SOP SPE PFAS by ID SOP QSM B-15 5 10/12/2020 1544 SES 10/08/2020 1558 69283
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4  PFAS by ID SOP 13 S J+ 7.2 3.6 1.8 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 970 DJ 36 18 9.0 ng/L 2
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 230 3.6 1.8 0.90 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 1900 DJ 18 9.0 4.5 ng/L 2
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 270 3.6 1.8 0.90 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 270 3.6 1.8 0.90 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 790 3.6 1.8 0.90 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 54 3.6 1.8 0.90 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 330 3.6 1.8 0.90 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 1300 DJ 18 9.0 45 ng/L 2
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8  PFAS by ID SOP 1.8 wUJ 3.6 1.8 0.90 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 2500 DJ 18 9.0 4.5 ng/L 2
Run1l  Acceptance Run 2  Acceptance

Surrogate Q % Recovery Limits Q % Recovery Limits

13C2_6:2FTS 89 50-150 89 50-150

13C2_8:2FTS 83 50-150 91 50-150

13C2_PFDoA 73 50-150 86 50-150

13C2_PFTeDA 64 50-150 93 50-150

13C3_PFBS 77 50-150 92 50-150

13C3_PFHxS 71 50-150 96 50-150

13C4_PFBA 83 50-150 94 50-150

13C4_PFHpA 77 50-150 93 50-150

13C5_PFHxA 84 50-150 89 50-150

13C5_PFPeA 76 50-150 87 50-150

13C6_PFDA 80 50-150 94 50-150

13C7_PFUdA 73 50-150 98 50-150

13C8_PFOA 80 50-150 90 50-150

13C8_PFOS 59 50-150 90 50-150

13C9_PFNA 70 50-150 91 50-150

d5-EtFOSAA 71 50-150 93 50-150

d3-MeFOSAA 72 50-150 95 50-150

LOQ = Limit of Quantitation B = Detected in the method blank
U = Not detected at or above the LOQ

H = Out of holding time

DL = Detection Limit
J = Estimated result < LOQ and > DL

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

N = Recovery is out of criteria
W = Reported on wet weight basis

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive  West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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Inorganic non-metals

Laboratory ID:VJ02021-011

Description: FTBL-DAAF-01-S0-092820 Matrix: Solid
Date Sampled:09/28/2020 1334 % Solids: 88.4 10/02/2020 2342

Date Received: 10/02/2020

Client: Arcadis U.S., Inc.

Analytical Method Dilution Analysis Date Analyst Prep Date Batch

Run Prep Method
1 (Soil pH meas) 9045D 1 10/14/2020 1409 AAB 69906
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
9045D 6.2 J su 1

Soil pH measured in water @ 20.3° C

Q = Surrogate failure

DL = Detection Limit
J = Estimated result < LOQ and > DL L = LCS/LCSD failure
S = MS/MSD failure

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

LOQ = Limit of Quantitation B = Detected in the method blank

U = Not detected at or above the LOQ N = Recovery is out of criteria
H = Out of holding time W = Reported on wet weight basis

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.

Description: FTBL-DAAF-01-S0-092820

Date Sampled:09/28/2020 1334
Date Received: 10/02/2020

Laboratory ID:VJ02021-011

Matrix: Solid

% Solids: 88.4 10/02/2020 2342

Run Prep Method

Analytical Method Dilution Analysis Date Analyst

Prep Date

Batch

1 SOP SPE PFAS by ID SOP QSM B-15 1 10/08/2020 2137 SES 10/08/2020 1226 69209
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00060 mg/Kg 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00060 mg/Kg 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00060 mg/Kg 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00060 mg/Kg 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 0.016 ] 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 0.0021 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 0.00072 J 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 0.0063 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 0.016 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 0.0015 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 0.0036 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 0.013 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8  PFAS by ID SOP 0.00077 J 0.0012 0.00060 0.00024 mg/Kg 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 0.045 0.0012 0.00060 0.00024 mg/Kg 1
Run 1 Acceptance

Surrogate Q % Recovery  Limits

13C2_6:2FTS 103 50-150

13C2_8:2FTS 102 50-150

13C2_PFDoA 96 50-150

13C2_PFTeDA 91 50-150

13C3_PFBS 86 50-150

13C3_PFHxS 88 50-150

13C4_PFBA 93 50-150

13C4_PFHpA 94 50-150

13C5_PFHxA 90 50-150

13C5_PFPeA 93 50-150

13C6_PFDA 101 50-150

13C7_PFUdA 100 50-150

13C8_PFOA 95 50-150

13C8_PFOS 95 50-150

13C9_PFNA 96 50-150

d5-EtFOSAA 109 50-150

d3-MeFOSAA 94 50-150

LOQ = Limit of Quantitation
U = Not detected at or above the LOQ
H = Out of holding time

B = Detected in the method blank
N = Recovery is out of criteria
W = Reported on wet weight basis

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

DL = Detection Limit

J = Estimated result < LOQ and > DL

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
(803) 791-9700 Fax (803) 791-9111 www.pacelabs.com

106 Vantage Point Drive West Columbia, SC 29172
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.
Description: DUP-1-092820
Date Sampled:09/28/2020
Date Received: 10/02/2020

Laboratory ID:VJ02021-012

Matrix: Solid

% Solids: 86.9 10/02/2020 2342

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/08/2020 2148 SES 10/08/2020 1226 69209
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 0.0013 U 0.0026 0.0013 0.00066 mg/Kg 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 0.0013 U 0.0026 0.0013 0.00066 mg/Kg 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 0.0013 U 0.0026 0.0013 0.00066 mg/Kg 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 0.0013 U 0.0026 0.0013 0.00066 mg/Kg 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 0.00065 U 0.0013 0.00065 0.00026 mg/Kg 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 0.027 ] 0.0013 0.00065 0.00026 mg/Kg 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 0.0024 0.0013 0.00065 0.00026 mg/Kg 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 0.0010 J 0.0013 0.00065 0.00026 mg/Kg 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 0.00065 U 0.0013 0.00065 0.00026 mg/Kg 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 0.0077 0.0013 0.00065 0.00026 mg/Kg 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 0.021 0.0013 0.00065 0.00026 mg/Kg 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 0.0022 0.0013 0.00065 0.00026 mg/Kg 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 0.0051 0.0013 0.00065 0.00026 mg/Kg 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 0.016 0.0013 0.00065 0.00026 mg/Kg 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 0.00065 U 0.0013 0.00065 0.00026 mg/Kg 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 0.00065 U 0.0013 0.00065 0.00026 mg/Kg 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8  PFAS by ID SOP 0.0012 J 0.0013 0.00065 0.00026 mg/Kg 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 0.066 0.0013 0.00065 0.00026 mg/Kg 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS 98 50-150
13C2_8:2FTS 104 50-150
13C2_PFDoA 99 50-150
13C2_PFTeDA 91 50-150
13C3_PFBS 89 50-150
13C3_PFHxS 90 50-150
13C4_PFBA 99 50-150
13C4_PFHpA 102 50-150
13C5_PFHxA 97 50-150
13C5_PFPeA 96 50-150
13C6_PFDA 99 50-150
13C7_PFUdA 99 50-150
13C8_PFOA 97 50-150
13C8_PFOS 95 50-150
13C9_PFNA 98 50-150
d5-EtFOSAA 110 50-150
d3-MeFOSAA 101 50-150

LOQ = Limit of Quantitation
U = Not detected at or above the LOQ

H = Out of holding time W=R

B = Detected in the method blank
N = Recovery is out of criteria

eported on wet weight basis

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

DL = Detection Limit

J = Estimated result < LOQ and > DL

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

Pace Analytical Services, LLC (formerly S
106 Vantage Point Drive West Columbia,

healy Environmental Services, Inc.)
SC 29172

(803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.

Date Sampled:09/28/2020 1350
Date Received: 10/02/2020

Description: FTBL-DAAF-02-S0-092820

Laboratory 1D:VJ02021-013

Matrix: Solid

% Solids: 86.1 10/02/2020 2342

Run Prep Method

Analytical Method Dilution Analysis Date Analyst

Prep Date

Batch

1 SOP SPE PFAS by ID SOP QSM B-15 1 10/08/2020 2159 SES 10/08/2020 1226 69209
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 0.0012 ©S UJ 0.0023 0.0012 0.00059 mg/Kg 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 0.0012 U 0.0023 0.0012 0.00059 mg/Kg 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 0.0012 U 0.0023 0.0012 0.00059 mg/Kg 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 0.0012 U 0.0023 0.0012 0.00059 mg/Kg 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00023 mg/Kg 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 0.019 =S 0.0012 0.00060 0.00023 mg/Kg 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 0.0010 J 0.0012 0.00060 0.00023 mg/Kg 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 0.00094 J 0.0012 0.00060 0.00023 mg/Kg 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00023 mg/Kg 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 0.0040 J- 0.0012 0.00060 0.00023 mg/Kg 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 0.0060 0.0012 0.00060 0.00023 mg/Kg 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 0.0023 0.0012 0.00060 0.00023 mg/Kg 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 0.0064 0.0012 0.00060 0.00023 mg/Kg 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 0.0058 0.0012 0.00060 0.00023 mg/Kg 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00023 mg/Kg 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00023 mg/Kg 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8  PFAS by ID SOP 0.00071 J 0.0012 0.00060 0.00023 mg/Kg 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 0.12 ~S. 0.0012 0.00060 0.00023 mg/Kg 1
Run 1 Acceptance

Surrogate Q % Recovery Limits

13C2_6:2FTS 94 50-150

13C2_8:2FTS 92 50-150

13C2_PFDoA 94 50-150

13C2_PFTeDA 86 50-150

13C3_PFBS 81 50-150

13C3_PFHxS 85 50-150

13C4_PFBA 91 50-150

13C4_PFHpA 87 50-150

13C5_PFHxA 89 50-150

13C5_PFPeA 89 50-150

13C6_PFDA 90 50-150

13C7_PFUdA 93 50-150

13C8_PFOA 94 50-150

13C8_PFOS 86 50-150

13C9_PFNA 90 50-150

d5-EtFOSAA 98 50-150

d3-MeFOSAA 90 50-150

LOQ = Limit of Quantitation
U = Not detected at or above the LOQ
H = Out of holding time

B = Detected in the method blank
N = Recovery is out of criteria
W = Reported on wet weight basis

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

DL = Detection Limit

J = Estimated result < LOQ and > DL

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
(803) 791-9700 Fax (803) 791-9111 www.pacelabs.com

106 Vantage Point Drive West Columbia, SC 29172
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Inorganic non-metals

Laboratory ID:VJ02021-014

Description: FTBL-12-01-S0-092820 Matrix: Solid
Date Sampled:09/28/2020 1600 % Solids: 77.9 10/02/2020 2342

Date Received: 10/02/2020

Client: Arcadis U.S., Inc.

Analytical Method Dilution Analysis Date Analyst Prep Date Batch

Run Prep Method
1 (Soil pH meas) 9045D 1 10/06/2020 2306 SRB 69036
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
9045D 53 ] su 1

Soil pH measured in water @ 18.9° C

Q = Surrogate failure

DL = Detection Limit
J = Estimated result < LOQ and > DL L = LCS/LCSD failure
S = MS/MSD failure

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

LOQ = Limit of Quantitation B = Detected in the method blank

U = Not detected at or above the LOQ N = Recovery is out of criteria
H = Out of holding time W = Reported on wet weight basis

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.
Description: FTBL-12-01-S0-092820
Date Sampled:09/28/2020 1600
Date Received: 10/02/2020

Laboratory ID:VJ02021-014

Matrix: Solid

% Solids: 77.9 10/02/2020 2342

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/08/2020 2230 SES 10/08/2020 1226 69209
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 0.0013 U 0.0025 0.0013 0.00064 mg/Kg 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 0.0013 U 0.0025 0.0013 0.00064 mg/Kg 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 0.0013 U 0.0025 0.0013 0.00064 mg/Kg 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 0.0013 U 0.0025 0.0013 0.00064 mg/Kg 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 0.00080 J 0.0013 0.00065 0.00025 mg/Kg 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 0.042 0.0013 0.00065 0.00025 mg/Kg 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 0.0010 J 0.0013 0.00065 0.00025 mg/Kg 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 0.00065 U 0.0013 0.00065 0.00025 mg/Kg 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 0.00065 U 0.0013 0.00065 0.00025 mg/Kg 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 0.0023 0.0013 0.00065 0.00025 mg/Kg 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 0.0077 0.0013 0.00065 0.00025 mg/Kg 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 0.0022 0.0013 0.00065 0.00025 mg/Kg 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 0.044 0.0013 0.00065 0.00025 mg/Kg 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 0.0052 0.0013 0.00065 0.00025 mg/Kg 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 0.00065 U 0.0013 0.00065 0.00025 mg/Kg 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 0.0014 0.0013 0.00065 0.00025 mg/Kg 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8  PFAS by ID SOP 0.0026 0.0013 0.00065 0.00025 mg/Kg 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 0.10 0.0013 0.00065 0.00025 mg/Kg 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS 86 50-150
13C2_8:2FTS 92 50-150
13C2_PFDoA 87 50-150
13C2_PFTeDA 89 50-150
13C3_PFBS 76 50-150
13C3_PFHxS 82 50-150
13C4_PFBA 88 50-150
13C4_PFHpA 91 50-150
13C5_PFHxA 87 50-150
13C5_PFPeA 85 50-150
13C6_PFDA 92 50-150
13C7_PFUdA 95 50-150
13C8_PFOA 88 50-150
13C8_PFOS 83 50-150
13C9_PFNA 89 50-150
d5-EtFOSAA 102 50-150
d3-MeFOSAA 98 50-150

LOQ = Limit of Quantitation
U = Not detected at or above the LOQ
H = Out of holding time

B = Detected in the method blank
N = Recovery is out of criteria
W = Reported on wet weight basis

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

DL = Detection Limit

J = Estimated result < LOQ and > DL

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
(803) 791-9700 Fax (803) 791-9111 www.pacelabs.com

106 Vantage Point Drive West Columbia, SC 29172
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ02021-015
Description: FTBL-12-01-GW-092820 Matrix: Aqueous
Date Sampled:09/28/2020 1655
Date Received: 10/02/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/10/2020 0505 KMM2  10/08/2020 1558 69283
2 SOP SPE PFAS by ID SOP QSM B-15 50 10/13/2020 1838 SES 10/08/2020 1558 69283
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4  PFAS by ID SOP 35 7.2 3.6 1.8 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 10000 D J 360 180 90 ng/L 2
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 730 DJ 180 90 45 ng/L 2
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 16000 180 90 45 ng/L 2
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP QBO\L 180 90 45 ng/L 2
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 12 3.6 1.8 0.90 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 1700DJ 180 90 45 ng/L 2
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 6400 DJ 180 90 45 ng/L 2
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 340 3.6 1.8 0.90 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 12000 DJ 180 90 45 ng/L 2
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 5800 D.J 180 90 45 ng/L 2
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 1.8 HQ uJ 3.6 1.8 0.90 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8  PFAS by ID SOP 23 J 3.6 1.8 0.90 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 6200 DJ 180 90 45 ng/L 2
Run1l  Acceptance Run 2  Acceptance
Surrogate Q % Recovery Limits Q % Recovery Limits
13C2_6:2FTS 77 50-150 93 50-150
13C2_8:2FTS 61 50-150 107 50-150
13C2_PFDoA 60 50-150 98 50-150
13C2_PFTeDA N 41 50-150 94 50-150
13C3_PFBS 73 50-150 93 50-150
13C3_PFHxS N 37 50-150 96 50-150
13C4_PFBA 70 50-150 96 50-150
13C4_PFHpA 58 50-150 89 50-150
13C5_PFHxA 65 50-150 93 50-150
13C5_PFPeA 57 50-150 99 50-150
13C6_PFDA 70 50-150 104 50-150
13C7_PFUdA 59 50-150 93 50-150
13C8_PFOA 54 50-150 92 50-150
13C8_PFOS N 45 50-150 95 50-150
13C9_PFNA 53 50-150 93 50-150
d5-EtFOSAA 61 50-150 108 50-150
d3-MeFOSAA 62 50-150 97 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive  West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.

Description:-BUP-+-692820 DUP-1-G\W-092820

Date Sampled:09/28/2020
Date Received: 10/02/2020

Laboratory 1D:VJ02021-016

Matrix: Aqueous

Run Prep Method

Analytical Method Dilution Analysis Date Analyst

Prep Date

Batch

1 SOP SPE PFAS by ID SOP QSM B-15 1 10/10/2020 0516 KMM2 10/08/2020 1558 69283
2 SOP SPE PFAS by ID SOP QSM B-15 50 10/13/2020 1848 SES 10/08/2020 1558 69283
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4  PFAS by ID SOP 29 7.5 3.8 1.9 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 10000 DJ 380 190 94 ng/L 2
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 38 U 7.5 3.8 1.9 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 38 U 7.5 3.8 1.9 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 740 DJ 190 95 47 ng/L 2
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 16000 190 95 a7 ng/L 2
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 940 \l/ 190 95 a7 ng/L 2
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 11 3.8 1.9 0.94 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 19 U 3.8 1.9 0.94 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 1700 DJ 190 95 a7 ng/L 2
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 6400DJ 190 95 a7 ng/L 2
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 340 3.8 1.9 0.94 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 12000 O J 190 95 a7 ng/L 2
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 5700 DJ 190 95 a7 ng/L 2
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 1.9 uveyyJ 3.8 1.9 0.94 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 19 U 3.8 1.9 0.94 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8  PFAS by ID SOP 22 J 3.8 1.9 0.94 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 5900 D] 190 95 47 ng/L 2
Run1l  Acceptance Run 2  Acceptance

Surrogate Q % Recovery Limits Q % Recovery Limits

13C2_6:2FTS 80 50-150 93 50-150

13C2_8:2FTS 58 50-150 106 50-150

13C2_PFDoA 51 50-150 93 50-150

13C2_PFTeDA N 39 50-150 96 50-150

13C3_PFBS 71 50-150 93 50-150

13C3_PFHxS N 38 50-150 99 50-150

13C4_PFBA 71 50-150 97 50-150

13C4_PFHpA 57 50-150 94 50-150

13C5_PFHxA 66 50-150 92 50-150

13C5_PFPeA 60 50-150 99 50-150

13C6_PFDA 70 50-150 103 50-150

13C7_PFUdA 55 50-150 94 50-150

13C8_PFOA 55 50-150 94 50-150

13C8_PFOS N 45 50-150 93 50-150

13C9_PFNA 53 50-150 97 50-150

d5-EtFOSAA 56 50-150 106 50-150

d3-MeFOSAA 58 50-150 107 50-150

LOQ = Limit of Quantitation B = Detected in the method blank
U = Not detected at or above the LOQ

H = Out of holding time

DL = Detection Limit
J = Estimated result < LOQ and > DL

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

N = Recovery is out of criteria
W = Reported on wet weight basis

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive  West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.

Description: FTBL-12-03-GW-092820

Date Sampled:09/28/2020 1850
Date Received: 10/02/2020

Laboratory ID:VJ02021-017

Matrix: Aqueous

Run Prep Method

Analytical Method Dilution Analysis Date Analyst

Prep Date

Batch

1 SOP SPE PFAS by ID SOP QSM B-15 20 10/12/2020 1648 KMM2 10/08/2020 1558 69283
2 SOP SPE PFAS by ID SOP QSM B-15 200 10/12/2020 1637 SES 10/08/2020 1558 69283
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4  PFAS by ID SOP 270 SDJ 140 70 36 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 15000 DJ 1400 700 360 ng/L 2
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 70 VSUJ- 140 70 36 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 70 U UJ- 140 70 36 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 3100 S DJ 72 36 18 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 60000 720 360 180 ng/L 2
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 2600 72 36 18 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 44 JS 72 36 18 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 36 Us|JJ- 72 36 18 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 4700 \6 DJ 72 36 18 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 20000 720 360 180 ng/L 2
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 2700 é\ 72 36 18 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 52000 720 360 180 ng/L 2
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 12000 \ig 72 36 18 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 36 Us UJ- 72 36 18  nglk 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8  PFAS by ID SOP 36 s UJ- 72 36 18 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8  PFAS by ID SOP 46 DJ 72 36 18 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 28000 DJ 720 360 180 ng/L 2
Run1l  Acceptance Run 2  Acceptance

Surrogate Q % Recovery Limits Q % Recovery Limits

13C2_6:2FTS 73 50-150 96 50-150

13C2_8:2FTS 87 50-150 100 50-150

13C2_PFDoA 89 50-150 94 50-150

13C2_PFTeDA 93 50-150 104 50-150

13C3_PFBS 92 50-150 96 50-150

13C3_PFHxS 77 50-150 101 50-150

13C4_PFBA 94 50-150 97 50-150

13C4_PFHpA 77 50-150 95 50-150

13C5_PFHxA 84 50-150 96 50-150

13C5_PFPeA 86 50-150 95 50-150

13C6_PFDA 95 50-150 98 50-150

13C7_PFUdA 96 50-150 102 50-150

13C8_PFOA 77 50-150 91 50-150

13C8_PFOS 95 50-150 105 50-150

13C9_PFNA 83 50-150 97 50-150

d5-EtFOSAA 92 50-150 102 50-150

d3-MeFOSAA 94 50-150 108 50-150

LOQ = Limit of Quantitation
U = Not detected at or above the LOQ
H = Out of holding time

B = Detected in the method blank
N = Recovery is out of criteria
W = Reported on wet weight basis

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

DL = Detection Limit

J = Estimated result < LOQ and > DL

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
(803) 791-9700 Fax (803) 791-9111 www.pacelabs.com

106 Vantage Point Drive West Columbia, SC 29172
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.

Description: FTBL-12-02-S0-092920

Date Sampled:09/29/2020 0900
Date Received: 10/02/2020

Laboratory 1D:VJ02021-018
Matrix: Solid

% Solids: 83.4 10/02/2020 2342

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch

1 SOP SPE PFAS by ID SOP QSM B-15 1 10/08/2020 2241 SES 10/08/2020 1226 69209

2 SOP SPE PFAS by ID SOP QSM B-15 10 10/09/2020 1858 KMM2 10/08/2020 1226 69209

CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4  PFAS by ID SOP 0.043 0.0024 0.0012 0.00060 mg/Kg 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 0.082 0.0024 0.0012 0.00060 mg/Kg 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00060 mg/Kg 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00060 mg/Kg 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 0.028 0.0012 0.00060 0.00024 mg/Kg 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 0.44DJ 0.012 0.0060 0.0024 mg/Kg 2
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 0.012 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 0.0016 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 0.017 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 0.14 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 0.013 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 0.19 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 0.050 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 0.00098 J 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8  PFAS by ID SOP 0.0023 0.0012 0.00060 0.00024 mg/Kg 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 1.2 DJ 0.012 0.0060 0.0024 mg/Kg 2
Run1l  Acceptance Run 2  Acceptance

Surrogate Q % Recovery Limits Q % Recovery Limits
13C2_6:2FTS 77 50-150 105 50-150
13C2_8:2FTS 95 50-150 94 50-150
13C2_PFDoA 94 50-150 99 50-150
13C2_PFTeDA 89 50-150 94 50-150
13C3_PFBS 81 50-150 98 50-150
13C3_PFHxS 73 50-150 94 50-150
13C4_PFBA 88 50-150 97 50-150
13C4_PFHpA 85 50-150 90 50-150
13C5_PFHxA 87 50-150 96 50-150
13C5_PFPeA 89 50-150 92 50-150
13C6_PFDA 94 50-150 95 50-150
13C7_PFUdA 96 50-150 97 50-150
13C8_PFOA 83 50-150 89 50-150
13C8_PFOS 84 50-150 97 50-150
13C9_PFNA 75 50-150 89 50-150
d5-EtFOSAA 101 50-150 100 50-150
d3-MeFOSAA 98 50-150 90 50-150

LOQ = Limit of Quantitation
U = Not detected at or above the LOQ
H = Out of holding time

B = Detected in the method blank
N = Recovery is out of criteria
W = Reported on wet weight basis

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

DL = Detection Limit

J = Estimated result < LOQ and > DL

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
(803) 791-9700 Fax (803) 791-9111 www.pacelabs.com

106 Vantage Point Drive West Columbia, SC 29172
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ02021-019
Description: FTBL-12-02-GW-092920 Matrix: Aqueous
Date Sampled:09/29/2020 0945
Date Received: 10/02/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 50 10/12/2020 1824 KMM2 10/08/2020 1558 69283
2 SOP SPE PFAS by ID SOP QSM B-15 5 10/12/2020 1834 SES 10/08/2020 1558 69283
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4  PFAS by ID SOP 44 D]J 35 18 8.8 ng/L 2
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 8500 DJ 350 180 88 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 18 U 35 18 8.8 ng/L 2
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 18 U 35 18 8.8 ng/L 2
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 1600 DJ 18 9.0 4.4 ng/L 2
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 14000 180 90 44 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 1400 18 9.0 4.4 ng/L 2
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 9.8 3. 18 9.0 4.4 ng/L 2
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 90 U 18 9.0 4.4 ng/L 2
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 2000 DJ 18 9.0 4.4 ng/L 2
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 9500 180 90 44 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 290 18 9.0 4.4 ng/L 2
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 9200 180 90 44 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 7500 180 90 44 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 9.0 U 18 9.0 4.4 ng/L 2
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 9.0 U 18 9.0 4.4 ng/L 2
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 9.0 U 18 9.0 4.4 ng/L 2
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 4300 DJ 180 90 44 ng/L 1
Run1l  Acceptance Run 2  Acceptance
Surrogate Q % Recovery Limits Q % Recovery Limits
13C2_6:2FTS 87 50-150 72 50-150
13C2_8:2FTS 102 50-150 84 50-150
13C2_PFDoA 87 50-150 85 50-150
13C2_PFTeDA 99 50-150 86 50-150
13C3_PFBS 92 50-150 86 50-150
13C3_PFHxS 91 50-150 73 50-150
13C4_PFBA 93 50-150 96 50-150
13C4_PFHpA 93 50-150 81 50-150
13C5_PFHxA 91 50-150 80 50-150
13C5_PFPeA 88 50-150 81 50-150
13C6_PFDA 96 50-150 89 50-150
13C7_PFUdA 97 50-150 92 50-150
13C8_PFOA 91 50-150 76 50-150
13C8_PFOS 100 50-150 86 50-150
13C9_PFNA 93 50-150 83 50-150
d5-EtFOSAA 95 50-150 90 50-150
d3-MeFOSAA 95 50-150 90 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive  West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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Inorganic non-metals

Laboratory 1D:VJ02021-020

Description: FTBL-H3145-01-S0-092920 Matrix: Solid
Date Sampled:09/29/2020 1135 % Solids: 85.0 10/02/2020 2342

Date Received: 10/02/2020

Client: Arcadis U.S., Inc.

Analytical Method Dilution Analysis Date Analyst Prep Date Batch

Run Prep Method
1 (Soil pH meas) 9045D 1 10/06/2020 2308 SRB 69036
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
9045D 8.2 3 su 1

Soil pH measured in water @ 18.9° C

Q = Surrogate failure

DL = Detection Limit
J = Estimated result < LOQ and > DL L = LCS/LCSD failure
S = MS/MSD failure

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

LOQ = Limit of Quantitation B = Detected in the method blank

U = Not detected at or above the LOQ N = Recovery is out of criteria
H = Out of holding time W = Reported on wet weight basis

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.

Date Sampled:09/29/2020 1135
Date Received: 10/02/2020

Description: FTBL-H3145-01-S0-092920

Laboratory 1D:VJ02021-020

Matrix: Solid

% Solids: 85.0 10/02/2020 2342

Run Prep Method

Analytical Method Dilution Analysis Date Analyst

Prep Date

Batch

1 SOP SPE PFAS by ID SOP QSM B-15 1 10/08/2020 2303 SES 10/08/2020 1226 69209
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 0.0010 U 0.0020 0.0010 0.00051 mg/Kg 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 0.0010 U 0.0020 0.0010 0.00051 mg/Kg 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 0.0010 U 0.0020 0.0010 0.00051 mg/Kg 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 0.0010 U 0.0020 0.0010 0.00051 mg/Kg 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00020 mg/Kg 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00020 mg/Kg 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00020 mg/Kg 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00020 mg/Kg 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00020 mg/Kg 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00020 mg/Kg 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00020 mg/Kg 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00020 mg/Kg 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00020 mg/Kg 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00020 mg/Kg 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00020 mg/Kg 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00020 mg/Kg 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00020 mg/Kg 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00020 mg/Kg 1
Run 1 Acceptance

Surrogate Q % Recovery  Limits

13C2_6:2FTS 83 50-150

13C2_8:2FTS 94 50-150

13C2_PFDoA 88 50-150

13C2_PFTeDA 83 50-150

13C3_PFBS 67 50-150

13C3_PFHxS 76 50-150

13C4_PFBA 85 50-150

13C4_PFHpA 85 50-150

13C5_PFHxA 84 50-150

13C5_PFPeA 86 50-150

13C6_PFDA 93 50-150

13C7_PFUdA 86 50-150

13C8_PFOA 87 50-150

13C8_PFOS 78 50-150

13C9_PFNA 94 50-150

d5-EtFOSAA 96 50-150

d3-MeFOSAA 87 50-150

LOQ = Limit of Quantitation
U = Not detected at or above the LOQ
H = Out of holding time

B = Detected in the method blank
N = Recovery is out of criteria
W = Reported on wet weight basis

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

DL = Detection Limit

J = Estimated result < LOQ and > DL

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
(803) 791-9700 Fax (803) 791-9111 www.pacelabs.com

106 Vantage Point Drive West Columbia, SC 29172
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory 1D:VJ02021-021
Description: FTBL-H3145-01-GW-092920 Matrix: Aqueous
Date Sampled:09/29/2020 1225
Date Received: 10/02/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/12/2020 1813 KMM2 10/08/2020 1558 69283
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 35 U 7.0 3.5 1.7 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 45 J 7.0 3.5 1.7 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 35 U 7.0 3.5 1.7 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 35 U 7.0 3.5 1.7 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 3.8 3.5 1.8 0.87 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 14 3.5 1.8 0.87 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 11 35 1.8 0.87 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 1.8 U 35 1.8 0.87 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 1.8 U 35 1.8 0.87 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 34 J 35 1.8 0.87 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 13 35 1.8 0.87 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 1.8 U 35 1.8 0.87 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 8.6 35 1.8 0.87 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 18 35 1.8 0.87 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 18 U 35 1.8 0.87 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 1.8 U 3.5 1.8 0.87 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 1.8 U 3.5 1.8 0.87 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 28 3.5 1.8 0.87 ng/L 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS 98 50-150
13C2_8:2FTS 81 50-150
13C2_PFDoA 61 50-150
13C2_PFTeDA 55 50-150
13C3_PFBS 74 50-150
13C3_PFHxS 69 50-150
13C4_PFBA 91 50-150
13C4_PFHpA 92 50-150
13C5_PFHxA 92 50-150
13C5_PFPeA 92 50-150
13C6_PFDA 83 50-150
13C7_PFUdA 72 50-150
13C8_PFOA 85 50-150
13C8_PFOS 57 50-150
13C9_PFNA 87 50-150
d5-EtFOSAA 74 50-150
d3-MeFOSAA 77 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.

Date Sampled:09/29/2020 1330
Date Received: 10/02/2020

Description: FTBL-B3121-03-S0-092920

Laboratory ID:VJ02021-022

Matrix: Solid

% Solids: 81.0 10/02/2020 2342

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/08/2020 2313 SES 10/08/2020 1226 69209
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 0.0011 U 0.0021 0.0011 0.00053 mg/Kg 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 0.0011 U 0.0021 0.0011 0.00053 mg/Kg 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 0.0011 U 0.0021 0.0011 0.00053 mg/Kg 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 0.0011 U 0.0021 0.0011 0.00053 mg/Kg 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00021 mg/Kg 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS 87 50-150
13C2_8:2FTS 86 50-150
13C2_PFDoA 93 50-150
13C2_PFTeDA 85 50-150
13C3_PFBS 74 50-150
13C3_PFHxS 78 50-150
13C4_PFBA 87 50-150
13C4_PFHpA 86 50-150
13C5_PFHxA 87 50-150
13C5_PFPeA 88 50-150
13C6_PFDA 87 50-150
13C7_PFUdA 91 50-150
13C8_PFOA 94 50-150
13C8_PFOS 85 50-150
13C9_PFNA 88 50-150
d5-EtFOSAA 104 50-150
d3-MeFOSAA 87 50-150

LOQ = Limit of Quantitation
U = Not detected at or above the LOQ

H = Out of holding time W=R

B = Detected in the method blank
N = Recovery is out of criteria

eported on wet weight basis

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

DL = Detection Limit

J = Estimated result < LOQ and > DL

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

Pace Analytical Services, LLC (formerly S
106 Vantage Point Drive West Columbia,

healy Environmental Services, Inc.)
SC 29172

(803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ02021-023
Description: FTBL-B3121-03-GW-092920 Matrix: Aqueous
Date Sampled:09/29/2020 1445
Date Received: 10/02/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/10/2020 0620 KMM2  10/08/2020 1558 69283
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 3.7 U 7.3 3.7 1.8 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 3.7 U 7.3 3.7 1.8 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 3.7 U 7.3 3.7 1.8 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 3.7 U 7.3 3.7 1.8 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 4.3 3.6 1.8 0.91 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 21 3.6 1.8 0.91 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 28 J 3.6 1.8 0.91 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 30 J 3.6 1.8 0.91 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 27 J 3.6 1.8 0.91 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 18 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 10 3.6 1.8 0.91 ng/L 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS 93 50-150
13C2_8:2FTS 80 50-150
13C2_PFDoA 86 50-150
13C2_PFTeDA 82 50-150
13C3_PFBS 82 50-150
13C3_PFHxS 81 50-150
13C4_PFBA 90 50-150
13C4_PFHpA 85 50-150
13C5_PFHxA 91 50-150
13C5_PFPeA 88 50-150
13C6_PFDA 91 50-150
13C7_PFUdA 80 50-150
13C8_PFOA 92 50-150
13C8_PFOS 82 50-150
13C9_PFNA 88 50-150
d5-EtFOSAA 83 50-150
d3-MeFOSAA 83 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive  West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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Inorganic non-metals

Laboratory ID:VJ02021-024

Description: FTBL-OSPFS-01-S0-092920 Matrix: Solid
Date Sampled:09/29/2020 1615 % Solids: 88.0 10/02/2020 2342

Date Received: 10/02/2020

Client: Arcadis U.S., Inc.

Analytical Method Dilution Analysis Date Analyst Prep Date Batch

Run Prep Method
1 (Soil pH meas) 9045D 1 10/06/2020 2312 SRB 69036
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
9045D 6.9 J su 1

Soil pH measured in water @ 18.7° C

Q = Surrogate failure

DL = Detection Limit
J = Estimated result < LOQ and > DL L = LCS/LCSD failure
S = MS/MSD failure

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

LOQ = Limit of Quantitation B = Detected in the method blank

U = Not detected at or above the LOQ N = Recovery is out of criteria
H = Out of holding time W = Reported on wet weight basis

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.

Date Sampled:09/29/2020 1615
Date Received: 10/02/2020

Description: FTBL-OSPFS-01-S0-092920

Laboratory ID:VJ02021-024

Matrix: Solid

% Solids: 88.0 10/02/2020 2342

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/08/2020 2324 SES 10/08/2020 1226 69209
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00060 mg/Kg 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00060 mg/Kg 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00060 mg/Kg 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00060 mg/Kg 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 0.0022 0.0012 0.00060 0.00024 mg/Kg 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS 89 50-150
13C2_8:2FTS 87 50-150
13C2_PFDoA 91 50-150
13C2_PFTeDA 86 50-150
13C3_PFBS 71 50-150
13C3_PFHxS 81 50-150
13C4_PFBA 86 50-150
13C4_PFHpA 88 50-150
13C5_PFHxA 89 50-150
13C5_PFPeA 83 50-150
13C6_PFDA 92 50-150
13C7_PFUdA 91 50-150
13C8_PFOA 87 50-150
13C8_PFOS 82 50-150
13C9_PFNA 89 50-150
d5-EtFOSAA 100 50-150
d3-MeFOSAA 93 50-150

LOQ = Limit of Quantitation
U = Not detected at or above the LOQ

H = Out of holding time W=R

B = Detected in the method blank
N = Recovery is out of criteria

eported on wet weight basis

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

DL = Detection Limit

J = Estimated result < LOQ and > DL

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

Pace Analytical Services, LLC (formerly S
106 Vantage Point Drive West Columbia,

healy Environmental Services, Inc.)
SC 29172

(803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.

Date Sampled:09/29/2020 1645
Date Received: 10/02/2020

Description: FTBL-OSPFS-02-S0-092920

Laboratory 1D:VJ02021-025

Matrix: Solid

% Solids: 87.1 10/02/2020 2342

Run Prep Method

Analytical Method Dilution Analysis Date Analyst

Prep Date

Batch

1 SOP SPE PFAS by ID SOP QSM B-15 1 10/08/2020 2334 SES 10/08/2020 1226 69209
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 0.0011 U 0.0021 0.0011 0.00052 mg/Kg 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 0.0011 U 0.0021 0.0011 0.00052 mg/Kg 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 0.0011 U 0.0021 0.0011 0.00052 mg/Kg 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 0.0011 U 0.0021 0.0011 0.00052 mg/Kg 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00021 mg/Kg 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00021 mg/Kg 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 0.00077 J 0.0010 0.00050 0.00021 mg/Kg 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00021 mg/Kg 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00021 mg/Kg 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 0.00065 J 0.0010 0.00050 0.00021 mg/Kg 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 0.00079 J 0.0010 0.00050 0.00021 mg/Kg 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 0.00061 J 0.0010 0.00050 0.00021 mg/Kg 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00021 mg/Kg 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 0.0019 0.0010 0.00050 0.00021 mg/Kg 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00021 mg/Kg 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00021 mg/Kg 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00021 mg/Kg 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 0.010 0.0010 0.00050 0.00021 mg/Kg 1
Run 1 Acceptance

Surrogate Q % Recovery  Limits

13C2_6:2FTS 87 50-150

13C2_8:2FTS 98 50-150

13C2_PFDoA 93 50-150

13C2_PFTeDA 89 50-150

13C3_PFBS 72 50-150

13C3_PFHxS 79 50-150

13C4_PFBA 89 50-150

13C4_PFHpA 91 50-150

13C5_PFHxA 91 50-150

13C5_PFPeA 90 50-150

13C6_PFDA 94 50-150

13C7_PFUdA 96 50-150

13C8_PFOA 92 50-150

13C8_PFOS 88 50-150

13C9_PFNA 92 50-150

d5-EtFOSAA 99 50-150

d3-MeFOSAA 96 50-150

LOQ = Limit of Quantitation
U = Not detected at or above the LOQ
H = Out of holding time

B = Detected in the method blank
N = Recovery is out of criteria
W = Reported on wet weight basis

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

DL = Detection Limit

J = Estimated result < LOQ and > DL

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
(803) 791-9700 Fax (803) 791-9111 www.pacelabs.com

106 Vantage Point Drive West Columbia, SC 29172
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ02021-026
Description: FTBL-OSPFS-01-GW-092920 Matrix: Aqueous
Date Sampled:09/29/2020 1755
Date Received: 10/02/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/12/2020 0055 MMM  10/09/2020 1637 69425
2 SOP SPE PFAS by ID SOP QSM B-15 5 10/12/2020 1420 MMM  10/09/2020 1637 69425
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4  PFAS by ID SOP 59 7.5 3.8 1.9 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 980 DJ 38 19 9.4 ng/L 2
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 38 U 7.5 3.8 1.9 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 38 U 7.5 3.8 1.9 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 91 3.8 1.9 0.94 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 680 DJ 19 9.5 4.7 ng/L 2
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 160 3.8 1.9 0.94 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 19 U 3.8 1.9 0.94 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 19 U 3.8 1.9 0.94 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 140 3.8 1.9 0.94 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 450 3.8 1.9 0.94 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 24 3.8 1.9 0.94 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 160 3.8 1.9 0.94 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 550 3.8 1.9 0.94 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 1.9 ©Q UJ 3.8 1.9 0.94 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 19 U 3.8 1.9 0.94 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 19 U 3.8 1.9 0.94 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 1100 DJ 19 95 4.7 ng/L 2
Run1l  Acceptance Run 2  Acceptance
Surrogate Q % Recovery Limits Q % Recovery Limits
13C2_6:2FTS 128 50-150 96 50-150
13C2_8:2FTS 96 50-150 109 50-150
13C2_PFDoA 83 50-150 98 50-150
13C2_PFTeDA N 41 50-150 90 50-150
13C3_PFBS 112 50-150 111 50-150
13C3_PFHxS 101 50-150 105 50-150
13C4_PFBA 107 50-150 101 50-150
13C4_PFHpA 115 50-150 103 50-150
13C5_PFHxA 111 50-150 101 50-150
13C5_PFPeA 114 50-150 97 50-150
13C6_PFDA 101 50-150 91 50-150
13C7_PFUdA 95 50-150 101 50-150
13C8_PFOA 118 50-150 104 50-150
13C8_PFOS 81 50-150 88 50-150
13C9_PFNA 110 50-150 102 50-150
d5-EtFOSAA 80 50-150 95 50-150
d3-MeFOSAA 89 50-150 93 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive  West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory 1D:VJ02021-027
Description: DUP-3-092920 Matrix: Aqueous
Date Sampled:09/29/2020
Date Received: 10/02/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/12/2020 0106 MMM  10/09/2020 1637 69425
2 SOP SPE PFAS by ID SOP QSM B-15 5 10/12/2020 1430 MMM  10/09/2020 1637 69425
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4  PFAS by ID SOP 60 7.4 3.7 1.8 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 1000 DJ 37 19 9.2 ng/L 2
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 3.7 U 7.4 3.7 1.8 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 3.7 U 7.4 3.7 1.8 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 94 3.7 1.9 0.92 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 600D 18 9.0 4.6 ng/L 2
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 150 3.7 1.9 0.92 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 19 U 3.7 1.9 0.92 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 19 U 3.7 1.9 0.92 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 130 3.7 1.9 0.92 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 410 3.7 1.9 0.92 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 26 3.7 1.9 0.92 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 150 3.7 1.9 0.92 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 560 3.7 1.9 0.92 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 1.9 \UQ uJ 3.7 1.9 0.92 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 19 U 3.7 1.9 0.92 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 19 U 3.7 1.9 0.92 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 840D 18 9.0 4.6 ng/L 2
Run1l  Acceptance Run 2  Acceptance
Surrogate Q % Recovery Limits Q % Recovery Limits
13C2_6:2FTS 113 50-150 89 50-150
13C2_8:2FTS 85 50-150 92 50-150
13C2_PFDoA 67 50-150 89 50-150
13C2_PFTeDA N 33 50-150 83 50-150
13C3_PFBS 100 50-150 103 50-150
13C3_PFHxS 80 50-150 95 50-150
13C4_PFBA 110 50-150 98 50-150
13C4_PFHpA 108 50-150 89 50-150
13C5_PFHxA 111 50-150 99 50-150
13C5_PFPeA 110 50-150 89 50-150
13C6_PFDA 91 50-150 85 50-150
13C7_PFUdA 82 50-150 91 50-150
13C8_PFOA 113 50-150 93 50-150
13C8_PFOS 64 50-150 85 50-150
13C9_PFNA 94 50-150 93 50-150
d5-EtFOSAA 69 50-150 85 50-150
d3-MeFOSAA 68 50-150 86 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive  West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.

Date Sampled:09/30/2020 0900
Date Received: 10/02/2020

Description: FTBL-1980PC-02-S0-093020

Laboratory 1D:VJ02021-028

Matrix: Solid

% Solids: 85.1 10/02/2020 2342

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/08/2020 2345 SES 10/08/2020 1226 69209
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00061 mg/Kg 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00061 mg/Kg 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00061 mg/Kg 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00061 mg/Kg 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Run 1 Acceptance
Surrogate Q % Recovery  Limits
13C2_6:2FTS 86 50-150
13C2_8:2FTS 92 50-150
13C2_PFDoA 95 50-150
13C2_PFTeDA 88 50-150
13C3_PFBS 70 50-150
13C3_PFHxS 79 50-150
13C4_PFBA 92 50-150
13C4_PFHpA 90 50-150
13C5_PFHxA 90 50-150
13C5_PFPeA 87 50-150
13C6_PFDA 93 50-150
13C7_PFUdA 96 50-150
13C8_PFOA 94 50-150
13C8_PFOS 81 50-150
13C9_PFNA 93 50-150
d5-EtFOSAA 106 50-150
d3-MeFOSAA 101 50-150

LOQ = Limit of Quantitation
U = Not detected at or above the LOQ

H = Out of holding time W=R

B = Detected in the method blank
N = Recovery is out of criteria

eported on wet weight basis

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

DL = Detection Limit

J = Estimated result < LOQ and > DL

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

Pace Analytical Services, LLC (formerly S
106 Vantage Point Drive West Columbia,

healy Environmental Services, Inc.)
SC 29172

(803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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Inorganic non-metals

Laboratory 1D:VJ02021-029

Description: FTBL-1980PC-01-S0O-093020 Matrix: Solid
Date Sampled:09/30/2020 1200 % Solids: 81.7 10/02/2020 2342

Date Received: 10/02/2020

Client: Arcadis U.S., Inc.

Analytical Method Dilution Analysis Date Analyst Prep Date Batch

Run Prep Method

1 (Soil pH meas) 9045D 1 10/06/2020 2315 SRB 69036
CAS Analytical

Parameter Number Method Result Q LOQ LOD DL  Units Run
9045D 4.4 3 su 1

Soil pH measured in water @ 18.6 ° C

Q = Surrogate failure

DL = Detection Limit
J = Estimated result < LOQ and > DL L = LCS/LCSD failure
S = MS/MSD failure

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

LOQ = Limit of Quantitation B = Detected in the method blank

U = Not detected at or above the LOQ N = Recovery is out of criteria
H = Out of holding time W = Reported on wet weight basis

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.

Date Sampled:09/30/2020 1200
Date Received: 10/02/2020

Description: FTBL-1980PC-01-S0O-093020

Laboratory 1D:VJ02021-029

Matrix: Solid

% Solids: 81.7 10/02/2020 2342

Run Prep Method

Analytical Method Dilution Analysis Date Analyst

Prep Date

Batch

1 SOP SPE PFAS by ID SOP QSM B-15 1 10/08/2020 2356 SES 10/08/2020 1226 69209
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 0.0014 U 0.0028 0.0014 0.00071 mg/Kg 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 0.0014 U 0.0028 0.0014 0.00071 mg/Kg 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 0.0014 U 0.0028 0.0014 0.00071 mg/Kg 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 0.0014 U 0.0028 0.0014 0.00071 mg/Kg 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 0.00070 U 0.0014 0.00070 0.00028 mg/Kg 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 0.00070 U 0.0014 0.00070 0.00028 mg/Kg 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 0.00070 U 0.0014 0.00070 0.00028 mg/Kg 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 0.00070 U 0.0014 0.00070 0.00028 mg/Kg 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 0.00070 U 0.0014 0.00070 0.00028 mg/Kg 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 0.00070 U 0.0014 0.00070 0.00028 mg/Kg 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 0.00070 U 0.0014 0.00070 0.00028 mg/Kg 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 0.00070 U 0.0014 0.00070 0.00028 mg/Kg 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 0.00070 U 0.0014 0.00070 0.00028 mg/Kg 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 0.00070 U 0.0014 0.00070 0.00028 mg/Kg 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 0.00070 U 0.0014 0.00070 0.00028 mg/Kg 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 0.00070 U 0.0014 0.00070 0.00028 mg/Kg 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 0.00070 U 0.0014 0.00070 0.00028 mg/Kg 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 0.00070 U 0.0014 0.00070 0.00028 mg/Kg 1
Run 1 Acceptance

Surrogate Q % Recovery Limits

13C2_6:2FTS 82 50-150

13C2_8:2FTS 90 50-150

13C2_PFDoA 91 50-150

13C2_PFTeDA 84 50-150

13C3_PFBS 67 50-150

13C3_PFHxS 74 50-150

13C4_PFBA 83 50-150

13C4_PFHpA 85 50-150

13C5_PFHxA 80 50-150

13C5_PFPeA 79 50-150

13C6_PFDA 89 50-150

13C7_PFUdA 91 50-150

13C8_PFOA 90 50-150

13C8_PFOS 82 50-150

13C9_PFNA 88 50-150

d5-EtFOSAA 95 50-150

d3-MeFOSAA 86 50-150

LOQ = Limit of Quantitation
U = Not detected at or above the LOQ
H = Out of holding time

B = Detected in the method blank
N = Recovery is out of criteria
W = Reported on wet weight basis

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

DL = Detection Limit

J = Estimated result < LOQ and > DL

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
(803) 791-9700 Fax (803) 791-9111 www.pacelabs.com

106 Vantage Point Drive West Columbia, SC 29172
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ02021-030
Description: FTBL-1980PC-02-GW-093020 Matrix: Aqueous
Date Sampled:09/30/2020 1235
Date Received: 10/02/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/12/2020 1441 MMM  10/09/2020 1637 69425
CAS Analytical

Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 65 Uo UJ. 13 6.5 3.4 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 6.5 UQ 13 6.5 3.4 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 6.5 UQ 13 6.5 3.4 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 6.5 UQ 13 6.5 3.4 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 3.4 UUJ- 6.7 3.4 1.7 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 14 Q@ J+ 6.7 3.4 1.7 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 63 J J- 6.7 3.4 1.7 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 3.4 \g UJ- 6.7 3.4 1.7 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 34 U uJ- 6.7 3.4 1.7 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 3.4 uJ- 6.7 3.4 1.7 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 4.6 7 J- 6.7 3.4 1.7 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 34 U uJl- 6.7 3.4 1.7 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 1 3. 6.7 3.4 1.7 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 43 3]- 6.7 3.4 1.7 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 3.4 Q uJ- 6.7 3.4 1.7 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 3.4 Q 6.7 3.4 1.7 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 3.4 Q \b 6.7 3.4 1.7 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 13 J+ 6.7 3.4 1.7 ng/L 1

Run 1 Acceptance

Surrogate Q % Recovery  Limits

13C2_6:2FTS N a7 50-150

13C2_8:2FTS N 45 50-150

13C2_PFDoA N 28 50-150

13C2_PFTeDA N 22 50-150

13C3_PFBS 50 50-150

13C3_PFHxS N 39 50-150

13C4_PFBA 55 50-150

13C4_PFHpA 52 50-150

13C5_PFHxA 55 50-150

13C5_PFPeA 52 50-150

13C6_PFDA N 41 50-150

13C7_PFUdA N 40 50-150

13C8_PFOA 55 50-150

13C8_PFOS N 31 50-150

13C9_PFNA 50 50-150

d5-EtFOSAA N 28 50-150

d3-MeFOSAA N 32 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive  West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ02021-031
Description: FTBL-1980PC-01-GW-093020 Matrix: Aqueous
Date Sampled:09/30/2020 1500
Date Received: 10/02/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/12/2020 0127 MMM  10/09/2020 1637 69425
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 4.3 l UJ- 8.5 4.3 21 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 4.3 x\l/ 8.5 4.3 21 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 4.3 Q UJ- 8.5 4.3 21 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 4.3 *Uisl \V 8.5 4.3 2.1 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 2.2 \\J- 4.2 2.1 1.1 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 15 J- 4.2 2.1 1.1 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 3.4 J- 4.2 2.1 1.1 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 2.1 jr UJ- 4.2 2.1 1.1 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 21 WQ UJ- 4.2 2.1 1.1 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 21 U UJ- 4.2 2.1 1.1 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 3.3 J- 4.2 2.1 11 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 21 VUJ- 4.2 2.1 1.1 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 21 LUJ- 4.2 2.1 11 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 2.3 J- 4.2 2.1 1.1 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 2.1 Q UJ- 4.2 2.1 1.1 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 2.1 Q \V 4.2 2.1 1.1 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 2.1 UJd- 4.2 21 1.1 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 11 J+ 4.2 2.1 1.1 ng/L 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS 99 50-150
13C2_8:2FTS 64 50-150
13C2_PFDoA N 46 50-150
13C2_PFTeDA N 29 50-150
13C3_PFBS 73 50-150
13C3_PFHxS 60 50-150
13C4_PFBA 82 50-150
13C4_PFHpA 81 50-150
13C5_PFHxA 86 50-150
13C5_PFPeA 86 50-150
13C6_PFDA 71 50-150
13C7_PFUdA 63 50-150
13C8_PFOA 85 50-150
13C8_PFOS N 48 50-150
13C9_PFNA 75 50-150
d5-EtFOSAA N 46 50-150
d3-MeFOSAA N 48 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ02021-032
Description: FTBL-MW-1R-093020 Matrix: Aqueous
Date Sampled:09/30/2020 1650
Date Received: 10/02/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/12/2020 0138 MMM  10/09/2020 1637 69425
2 SOP SPE PFAS by ID SOP QSM B-15 5 10/12/2020 1452 MMM  10/09/2020 1637 69425
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4  PFAS by ID SOP 5.3 Q J- 7.3 3.7 1.8 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 17 \& J- 7.3 3.7 1.8 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 3.7 U 7.3 3.7 1.8 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 3.7 U 7.3 3.7 1.8 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 38 ©Q J- 3.7 1.9 0.92 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 800 DJ 18 9.0 4.6 ng/L 2
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 42 3.7 1.9 0.92 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 32 J 3.7 1.9 0.92 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 19 U 3.7 1.9 0.92 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 56 3.7 1.9 0.92 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 170 3.7 1.9 0.92 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 9.3 3.7 1.9 0.92 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 110 3.7 1.9 0.92 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 120 3.7 1.9 0.92 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 19 U 3.7 1.9 0.92 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 19 U 3.7 1.9 0.92 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 19 U 3.7 1.9 0.92 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 1400 DJ 18 9.0 4.6 ng/L 2
Run1l  Acceptance Run 2  Acceptance
Surrogate Q % Recovery Limits Q % Recovery Limits
13C2_6:2FTS N 338 50-150 122 50-150
13C2_8:2FTS N 207 50-150 123 50-150
13C2_PFDoA 102 50-150 94 50-150
13C2_PFTeDA 82 50-150 91 50-150
13C3_PFBS N 163 50-150 108 50-150
13C3_PFHxS 102 50-150 97 50-150
13C4_PFBA 66 50-150 86 50-150
13C4_PFHpA 114 50-150 95 50-150
13C5_PFHxA 115 50-150 100 50-150
13C5_PFPeA 94 50-150 92 50-150
13C6_PFDA 127 50-150 97 50-150
13C7_PFUdA 127 50-150 101 50-150
13C8_PFOA 134 50-150 105 50-150
13C8_PFOS 92 50-150 91 50-150
13C9_PFNA 121 50-150 102 50-150
d5-EtFOSAA 132 50-150 96 50-150
d3-MeFOSAA 129 50-150 92 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ02021-033
Description: FTBL-H3232-01-GW-093020 Matrix: Aqueous
Date Sampled:09/30/2020 1820
Date Received: 10/02/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/12/2020 1502 MMM  10/09/2020 1637 69425
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 18 3.6 1.8 0.90 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 230 3.6 1.8 0.90 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 15 3.6 1.8 0.90 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 12 3.6 1.8 0.90 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 38 3.6 1.8 0.90 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 21 J 3.6 1.8 0.90 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 59 3.6 1.8 0.90 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 24 3.6 1.8 0.90 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 1.8 ‘UQUJ 3.6 1.8 0.90 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 130 3.6 1.8 0.90 ng/L 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS 88 50-150
13C2_8:2FTS 80 50-150
13C2_PFDoA 59 50-150
13C2_PFTeDA N 32 50-150
13C3_PFBS 7 50-150
13C3_PFHxS 69 50-150
13C4_PFBA 91 50-150
13C4_PFHpA 82 50-150
13C5_PFHxA 96 50-150
13C5_PFPeA 92 50-150
13C6_PFDA 71 50-150
13C7_PFUdA 69 50-150
13C8_PFOA 94 50-150
13C8_PFOS 53 50-150
13C9_PFNA 89 50-150
d5-EtFOSAA 60 50-150
d3-MeFOSAA 60 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ02021-034
Description: FTBL-66-68-01-SW-092920 Matrix: Aqueous
Date Sampled:09/29/2020 1015
Date Received: 10/02/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/12/2020 0200 MMM  10/09/2020 1637 69425
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 35 U 7.0 3.5 1.7 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 35 U 7.0 3.5 1.7 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 35 U 7.0 3.5 1.7 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 35 U 7.0 3.5 1.7 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 5.7 3.5 1.8 0.87 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 8.1 3.5 1.8 0.87 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 11 35 1.8 0.87 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 1.8 U 35 1.8 0.87 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 1.8 U 35 1.8 0.87 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 6.9 35 1.8 0.87 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 12 35 1.8 0.87 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 29 J 35 1.8 0.87 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 11 35 1.8 0.87 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3  PFAS by ID SOP 14 ‘§J+ 35 1.8 0.87 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 18 U 35 1.8 0.87 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 1.8 U 3.5 1.8 0.87 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 1.8 U 3.5 1.8 0.87 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 8.3 3.5 1.8 0.87 ng/L 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS 147 50-150
13C2_8:2FTS 94 50-150
13C2_PFDoA 80 50-150
13C2_PFTeDA 68 50-150
13C3_PFBS 90 50-150
13C3_PFHxS 88 50-150
13C4_PFBA 87 50-150
13C4_PFHpA 107 50-150
13C5_PFHxA 112 50-150
13C5_PFPeA 106 50-150
13C6_PFDA 96 50-150
13C7_PFUdA 99 50-150
13C8_PFOA 114 50-150
13C8_PFOS 70 50-150
13C9_PFNA 102 50-150
d5-EtFOSAA 87 50-150
d3-MeFOSAA 95 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ02021-035
Description: FTBL-AOPC20-MW02-092920 Matrix: Aqueous
Date Sampled:09/29/2020 1402
Date Received: 10/02/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/12/2020 0232 MMM  10/09/2020 1637 69425
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 38 U 7.5 3.8 1.9 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 3.8 \(SQ U 7.5 3.8 1.9 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 38 U 7.5 3.8 1.9 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 38 U 7.5 3.8 1.9 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 5.1 3.8 1.9 0.94 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 10 3.8 1.9 0.94 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 11 3.8 1.9 0.94 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 19 U 3.8 1.9 0.94 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 19 U 3.8 1.9 0.94 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 5.2 3.8 1.9 0.94 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 10 3.8 1.9 0.94 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 27 J 3.8 1.9 0.94 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 10 3.8 1.9 0.94 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 13 3.8 1.9 0.94 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 19 U 3.8 1.9 0.94 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 19 U 3.8 1.9 0.94 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 19 U 3.8 1.9 0.94 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 3.8 3.8 1.9 0.94 ng/L 1
Run 1 Acceptance
Surrogate Q % Recovery  Limits
13C2_6:2FTS N 152 50-150
13C2_8:2FTS 89 50-150
13C2_PFDoA 73 50-150
13C2_PFTeDA 62 50-150
13C3_PFBS 95 50-150
13C3_PFHxS 91 50-150
13C4_PFBA 102 50-150
13C4_PFHpA 115 50-150
13C5_PFHxA 119 50-150
13C5_PFPeA 113 50-150
13C6_PFDA 94 50-150
13C7_PFUdA 83 50-150
13C8_PFOA 122 50-150
13C8_PFOS 68 50-150
13C9_PFNA 105 50-150
d5-EtFOSAA 73 50-150
d3-MeFOSAA 75 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ02021-036
Description: FTBL-M18-MW31-092920 Matrix: Aqueous
Date Sampled:09/29/2020 1612
Date Received: 10/02/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/12/2020 1535 MMM  10/11/2020 1510 69532
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 27 J 3.6 1.8 0.90 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 12 3.6 1.8 0.90 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 8.4 3.6 1.8 0.90 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 4.8 3.6 1.8 0.90 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 8.9 3.6 1.8 0.90 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 8.4 3.6 1.8 0.90 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 8.7 3.6 1.8 0.90 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 18 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 7.0 3.6 1.8 0.90 ng/L 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS 100 50-150
13C2_8:2FTS 102 50-150
13C2_PFDoA 85 50-150
13C2_PFTeDA 78 50-150
13C3_PFBS 91 50-150
13C3_PFHxS 86 50-150
13C4_PFBA 91 50-150
13C4_PFHpA 98 50-150
13C5_PFHxA 101 50-150
13C5_PFPeA 94 50-150
13C6_PFDA 86 50-150
13C7_PFUdA 93 50-150
13C8_PFOA 106 50-150
13C8_PFOS 73 50-150
13C9_PFNA 98 50-150
d5-EtFOSAA 77 50-150
d3-MeFOSAA 79 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ02021-037
Description: BYP=2-693626 DUP-2-092920 Matrix: Aqueous
Date Sampled:09/29/2020
Date Received: 10/02/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/12/2020 1545 MMM  10/11/2020 1510 69532
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 35 U 7.0 3.5 1.8 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 35 U 7.0 3.5 1.8 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 35 U 7.0 3.5 1.8 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 35 U 7.0 3.5 1.8 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 4.5 3.5 1.8 0.88 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 8.0 3.5 1.8 0.88 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 9.5 35 1.8 0.88 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 1.8 U 35 1.8 0.88 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 1.8 U 35 1.8 0.88 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 55 35 1.8 0.88 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 9.3 35 1.8 0.88 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 23 J 35 1.8 0.88 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 9.2 35 1.8 0.88 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 14 35 1.8 0.88 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 1.8 U 3.5 1.8 0.88 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 1.8 U 3.5 1.8 0.88 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 1.8 U 3.5 1.8 0.88 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 7.2 3.5 1.8 0.88 ng/L 1
Run 1 Acceptance
Surrogate Q % Recovery  Limits
13C2_6:2FTS 107 50-150
13C2_8:2FTS 102 50-150
13C2_PFDoA 79 50-150
13C2_PFTeDA 70 50-150
13C3_PFBS 90 50-150
13C3_PFHxS 75 50-150
13C4_PFBA 81 50-150
13C4_PFHpA 99 50-150
13C5_PFHxA 113 50-150
13C5_PFPeA 91 50-150
13C6_PFDA 89 50-150
13C7_PFUdA 80 50-150
13C8_PFOA 104 50-150
13C8_PFOS 61 50-150
13C9_PFNA 105 50-150
d5-EtFOSAA 79 50-150
d3-MeFOSAA 81 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ02021-038
Description: FTBL-M26-LTM-06-093020 Matrix: Aqueous
Date Sampled:09/30/2020 0907
Date Received: 10/02/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/12/2020 1556 MMM  10/11/2020 1510 69532
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 36 U 7.1 3.6 1.8 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 36 U 7.1 3.6 1.8 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 36 U 7.1 3.6 1.8 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 36 U 7.1 3.6 1.8 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 1.8 U 3.6 1.8 0.89 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 4.9 3.6 1.8 0.89 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 6.9 3.6 1.8 0.89 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 1.8 U 3.6 1.8 0.89 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.89 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 1.8 U 3.6 1.8 0.89 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 34 J 3.6 1.8 0.89 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.89 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 4.5 3.6 1.8 0.89 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 3.6 3.6 1.8 0.89 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 18 U 3.6 1.8 0.89 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 1.8 U 3.6 1.8 0.89 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 1.8 U 3.6 1.8 0.89 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 19 J 3.6 1.8 0.89 ng/L 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS 94 50-150
13C2_8:2FTS 95 50-150
13C2_PFDoA 85 50-150
13C2_PFTeDA 7 50-150
13C3_PFBS 81 50-150
13C3_PFHxS 78 50-150
13C4_PFBA 90 50-150
13C4_PFHpA 90 50-150
13C5_PFHxA 101 50-150
13C5_PFPeA 100 50-150
13C6_PFDA 89 50-150
13C7_PFUdA 90 50-150
13C8_PFOA 99 50-150
13C8_PFOS 62 50-150
13C9_PFNA 92 50-150
d5-EtFOSAA 80 50-150
d3-MeFOSAA 80 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ02021-039
Description: FTBL-FATTS-LTM-MWO08-093020 Matrix: Aqueous
Date Sampled:09/30/2020 1103
Date Received: 10/02/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/12/2020 1607 MMM  10/11/2020 1510 69532
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 5.3 3.6 1.8 0.90 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 5.3 3.6 1.8 0.90 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 22 J 3.6 1.8 0.90 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 29 J 3.6 1.8 0.90 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 29 J 3.6 1.8 0.90 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 4.1 3.6 1.8 0.90 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 18 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS 105 50-150
13C2_8:2FTS 117 50-150
13C2_PFDoA 98 50-150
13C2_PFTeDA 89 50-150
13C3_PFBS 107 50-150
13C3_PFHxS 105 50-150
13C4_PFBA 105 50-150
13C4_PFHpA 107 50-150
13C5_PFHxA 112 50-150
13C5_PFPeA 109 50-150
13C6_PFDA 95 50-150
13C7_PFUdA 101 50-150
13C8_PFOA 115 50-150
13C8_PFOS 87 50-150
13C9_PFNA 111 50-150
d5-EtFOSAA 90 50-150
d3-MeFOSAA 94 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ02021-040
Description: FTBL-PSA2009-MW42-093020 Matrix: Aqueous
Date Sampled:09/30/2020 1407
Date Received: 10/02/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/12/2020 1618 MMM  10/11/2020 1510 69532
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 35 U 7.0 3.5 1.8 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 35 U 7.0 3.5 1.8 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 35 U 7.0 3.5 1.8 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 35 U 7.0 3.5 1.8 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 1.8 U 3.5 1.8 0.88 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 1.8 U 3.5 1.8 0.88 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 22 J 35 1.8 0.88 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 1.8 U 35 1.8 0.88 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 1.8 U 35 1.8 0.88 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 1.8 U 35 1.8 0.88 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 24 J 35 1.8 0.88 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 1.8 U 35 1.8 0.88 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 21 J 35 1.8 0.88 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 33 J 35 1.8 0.88 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 18 U 35 1.8 0.88 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 1.8 U 3.5 1.8 0.88 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 1.8 U 3.5 1.8 0.88 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 22 J 3.5 1.8 0.88 ng/L 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS 115 50-150
13C2_8:2FTS 118 50-150
13C2_PFDoA 97 50-150
13C2_PFTeDA 100 50-150
13C3_PFBS 106 50-150
13C3_PFHxS 111 50-150
13C4_PFBA 99 50-150
13C4_PFHpA 109 50-150
13C5_PFHxA 109 50-150
13C5_PFPeA 111 50-150
13C6_PFDA 102 50-150
13C7_PFUdA 109 50-150
13C8_PFOA 121 50-150
13C8_PFOS 96 50-150
13C9_PFNA 111 50-150
d5-EtFOSAA 99 50-150
d3-MeFOSAA 100 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure
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Report#: 220101411

Project ID:  VJ02021-Fort Belvoir Army PFAS

Report Date: 10/20/2020

Summary of Compounds Detected

Collect Date

FTBL-NPFS-01-SO-

09/27/2020 09:15

LAB ID 22010141101

092720 Receive Date  10/13/2020 14:10 Matrix Solid
EPA 9060A *Results Reported on Dry Weight Basis
CAS# Parameter Result DL LOD Units
C-012 Total Organic Carbon 4620 153 200 mg/kg
FTBL-B1436-01-SO- Collect Date  09/27/2020 13:40 LABID 22010141102
092720 Receive Date  10/13/2020 14:10 Matrix Solid
EPA 9060A *Results Reported on Dry Weight Basis
CASH# Parameter Result DL LOD Units
C-012 Total Organic Carbon 1060 153 200 mg/kg
FTBL-LVCF-01-S0O- Collect Date  09/27/2020 17:30 LABID 22010141103
092720 Receive Date  10/13/2020 14:10 Matrix Solid
EPA 9060A *Results Reported on Dry Weight Basis
CASH# Parameter Result DL LOD Units
C-012 Total Organic Carbon 568 153 200 mg/kg
FTBL-DAAF-01-SO- Collect Date  09/28/2020 13:34 LABID 22010141104
092820 Receive Date  10/13/2020 14:10 Matrix Solid
EPA 9060A *Results Reported on Dry Weight Basis
CAS# Parameter Result DL LOD Units
C-012 Total Organic Carbon 8280 153 200 mg/kg
Pace Gulf Coast Report#: 220101411 Page 9 of 16



Report#: 220101411

Project ID:  VJ02021-Fort Belvoir Army PFAS

Report Date: 10/20/2020

Summary of Compounds Detected

Collect Date

FTBL-12-01-S0O-092820

09/28/2020 16:00

LAB ID 22010141105

Receive Date  10/13/2020 14:10 Matrix Solid
EPA 9060A  *Results Reported on Dry Weight Basis
CASH# Parameter Result DL LOD Units
C-012 Total Organic Carbon 1880 153 200 mg/kg
FTBL-H3145-01-S0O- Collect Date  09/29/2020 11:35 LABID 22010141106
092920 Receive Date  10/13/2020 14:10 Matrix Solid
EPA 9060A *Results Reported on Dry Weight Basis
CAS# Parameter Result DL LOD Units
C-012 Total Organic Carbon 2120 153 200 mg/kg
FTBL-OSPFS-01-S0O- Collect Date  09/29/2020 16:15 LABID 22010141107
092920 Receive Date  10/13/2020 14:10 Matrix Solid
EPA 9060A *Results Reported on Dry Weight Basis
CASH# Parameter Result DL LOD Units
C-012 Total Organic Carbon 4760 153 200 mg/kg
FTBL-1980PC-01-S0O- Collect Date  09/30/2020 12:00 LABID 22010141108
093020 Receive Date  10/13/2020 14:10 Matrix Solid
EPA 9060A *Results Reported on Dry Weight Basis
CASH# Parameter Result DL LOD Units
C-012 Total Organic Carbon 2047 153 200 mg/kg

Pace Gulf Coast Report#: 220101411

Page 10 of 16



Fort Belvoir PFAS PA/SI

DATA REVIEW

Fort Belvoir, Virginia

Perfluoroalkyl Substances (PFAS), Total Organic Carbon, and Soil pH Analyses
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DATA REVIEW REPORT

SUMMARY

This data quality assessment summarizes the review of Sample Delivery Groups (SDGs) # VJ05046 and
220101408 for samples collected in association with the Fort Belvoir Site. The review was conducted as
a Stage 3/4 evaluation and included review of data package completeness. Only analytical data
associated with constituents of concern were reviewed for this validation. Field documentation was not
included in this review. Included with this assessment are the validation annotated sample result sheets,

and chain of custody. Analyses were performed on the following samples:

SDGs

VJ05046

220101408

Sample ID

FTBL-FB-01-100120
FTBL-SB-01-100120
FTBL-MO7-MW02-100120
FTBL-H3151-01-SO-100120
FTBL-H3151-01-GW-100120
FTBL-B3121-02-SO-100120
FTBL-B3121-02-GW-100120
FTBL-B3121-01-SO-100120
FTBL-B3121-01-GW-100120
FTBL-EB-01-100120
FTBL-EB-02-100120
FTBL-EB-03-100120
FTBL-EB-04-100120
FTBL-EB-05-100120
FTBL-FB-02-100120
FTBL-FBNAFS-02-SO-100120
FTBL-FBNAFS-02-GW-100120
FTBL-FBNAFS-01-SO-100120
FTBL-FBNAFS-01-GW-100120
FTBL-FBNAFS-03-SO-100120
FTBL-H3151-01-SO-100120
FTBL-B3121-01-SO-100120
FTBL-FBNAFS-01-SO-100120

Notes:

1.

100120.

arcadis.com

Lab ID

VJ05046-001

VJ05046-002
VJ05046-003
VJ05046-004
VJ05046-005
VJ05046-006
VJ05046-007
VJ05046-008
VJ05046-009
VJ05046-010
VJ05046-011

VJ05046-012
VJ05046-013
VJ05046-014
VJ05046-015
VJ05046-016
VJ05046-017
VJ05046-018
VJ05046-019
VJ05046-020
22010140801
22010140802
22010140803

Matrix

Water
Water
Water
Soil
Water
Soil
Water
Soil
Water
Water
Water
Water
Water
Water
Water
Soil
Water
Soil
Water
Soil
Soil
Soll
Soil

Sample

Collection
Date

10/1/2020

10/1/2020
10/1/2020
10/1/2020
10/1/2020
10/1/2020
10/1/2020
10/1/2020
10/1/2020
10/1/2020
10/1/2020
10/1/2020
10/1/2020
10/1/2020
10/1/2020
10/1/2020
10/1/2020
10/1/2020
10/1/2020
10/1/2020
10/1/2020
10/1/2020
10/1/2020

Parent Sample

Pras
X

Stage 4 validation was performed on samples FTBL-H3151-01-GW-100120 and FTBL-B3121-01-GW-

X
X
X X
X
X
X
X X
X
X
X
X
X
X
X
X
X
X X
X
X
X
X
2



DATA REVIEW REPORT

2. Matrix spike (MS) and laboratory duplicate analysis were performed on a field QC sample, FTBL-EB-03-
100120. A field sample was not submitted for MS/MSD analysis.

arcadis.com



DATA REVIEW REPORT

ANALYTICAL DATA PACKAGE DOCUMENTATION

The table below is the evaluation of the data package completeness.

Performance
Reported Acceptable
Not

Items Reviewed Yes Yes Required

1. Sample receipt condition X X
2. Requested analyses and sample results X X
3. Master tracking list X X
4. Methods of analysis X X
5. Reporting limits X X
6. Sample collection date X X
7. Laboratory sample received date X X
8. Sample preservation verification (as applicable) X X
9. Sample preparation/extraction/analysis dates X X
10. Fully executed Chain-of-Custody (COC) form X X
11. Narrative summary of QA or sample problems provided X X
12. Data Package Completeness and Compliance X X

Note:
QA - Quality Assurance

The sample collection time for below listed samples were not stated on chain of custody whereas marked in sample
container.

Lab Sample ID Field Sample ID Collection Time
VJ05046-016 FTBL-FBNAFS-02-SO-100120 15:45
VJ05046-017 FTBL-FBNAFS-02-GW-100120 16:40
VJ05046-018 FTBL-FBNAFS-01-SO-100120 17:25
VJ05046-019 FTBL-FBNAFS-01-GW-100120 18:10
VJ05046-020 FTBL-FBNAFS-03-SO-100120 17:45

arcadis.com 4



DATA REVIEW REPORT

ORGANIC ANALYSIS INTRODUCTION

Analyses were performed according to United States Environmental Protection Agency (USEPA)
Modified Method 537. Data were reviewed in accordance with USEPA Method 537, Pace (Shealy)
Laboratories SOP ME00213-12 Determination of Per- and Polyfluoroalkyl Substances (PFAS) by LC/MS/
MS (Isotope Dilution) QSM 5.3 Table B-15, Department of Defense (DoD) Quality Systems Manual
(QSM) 5.3, DoD General Data Validation Guidelines, November 2019, DoD Final Data Validation
Guidelines Module 3: PFAS, May 2020, and Final Programmatic Uniform Federal Policy-Quality
Assurance Project Plan USAEC PFAS PA/SI Active Army Installations, October 2019 (Arcadis).

The data review process is an evaluation of data on a technical basis rather than a determination of
contract compliance. As such, the standards against which the data are being weighed may differ from
those specified in the analytical method. It is assumed that the data package represents the best efforts
of the laboratory and had already been subjected to adequate and sufficient quality review prior to
submission.

During the review process, laboratory qualified, and unqualified data are verified against the supporting
documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data
reviewer. Results are qualified with the following codes:

e Concentration (C) Qualifiers

U The analyte was not detected and was reported as less than the LOD. The LOD has been
adjusted for any dilution or concentration of the sample.

B The compound has been found in the sample as well as its associated blank, its presence in
the sample may be suspect.

e Quantitation (Q) Qualifiers
E The compound was quantitated above the calibration range.
D Concentration is based on a diluted sample analysis.
¢ Validation Qualifiers
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.

UJ  The analyte was not detected and was reported as less than the LOD. However, the
associated numerical value is approximate.

UB Compound considered non-detect at the listed value due to associated blank contamination.

X 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 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.

A fact to keep in mind is that no compound concentration, even if it has passed all QC tests, is
guaranteed to be accurate. Strict QC serves to increase confidence in data, but any value potentially
contains error.

arcadis.com 5



DATA REVIEW REPORT
PERFLUOROALKYL SUBSTANCES (PFAS) ANALYSES

1. Holding Times

The specified holding times for the following methods are presented in the following table.

Soil 28 days to extraction; 28 days from Cool to <6 °C
USEPA modified extraction to analysis
537 DoD QSM 5.3 .
© Water 28 days to extraction; 28 days from Cool to <6 °C

extraction to analysis
All samples were analyzed within the specified holding time criteria.

The holding time has been changed from the original holding time documented in EPA 537 of 14 days to
extraction hold time that has now been changed to 28 days. This was documented in EPA Technical Brief
EPA/600/F-17/022h Updated January 2020. Utilizing the new guidance of 28 days all samples were
analyzed within the specified holding time criteria.

2. Blank Contamination

Quality assurance (QA) blanks (i.e., method, instrument, and equipment rinse blanks) are prepared to
identify any contamination which may have been introduced into the samples during sample preparation
or field activity. Instrument blanks measure carryover in the instrument from one sample to another.
Method blanks measure laboratory contamination. Equipment rinse blanks measure contamination of
samples during field operations.

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank
is calculated for QA blanks containing concentrations greater than the detection limit (DL). The BAL is
compared to the associated sample results to determine the appropriate qualification of the sample
results, if needed.

Compounds were not detected above the DL in the associated blanks; therefore, detected sample results
were not associated with blank contamination.

3. Mass Calibration
Mass calibration and system performance were acceptable.
4. Calibration

Satisfactory instrument calibration is established to ensure that the instrument is capable of producing
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of
acceptable performance at the beginning of an experimental sequence. The continuing calibration
verifies that the instrument daily performance is satisfactory.

4.1 Initial Calibration

The percent relative standard deviation (%RSD) of the response factors (RF) must be less than 20%, or
for linear calibration, r> = 0.99. Analytes must be within 70-130% of their true value for each calibration
standard.
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DATA REVIEW REPORT

4.2 Continuing Calibration

All target compounds associated with the continuing calibration standard must exhibit a percent difference
(%D) less than the control limit of 30%.

All compounds associated with the initial and continuing calibrations were within the specified control
limits.

4.3 Instrument Sensitivity Check (ISC)

The ISC concentration must be at the LOQ. All target compounds associated with the ISC must exhibit a
percent recovery (%R) of 70 to 130%.

All compounds associated with ISC recoveries were within control limits.

4.4  lon Transitions

Quantitation of analytes must use the ion transitions documented in DoD QSM 5.3 Table B-15.
The ion transitions were as specified in DoD QSM 5.3.

5. Isotopically labeled Standards

5.1 Extracted Internal Standards (EIS)

Labeled standards must be added to all field samples and QC samples prior to extraction. EIS recoveries
must be within DoD QSM 5.3 specified limits of 50% t0150%.

Samples associated with EIS exhibiting recoveries outside of the control limits are presented in the
following table.

Sample ID Associated Compounds

Perfluoro-n-tetradecanoic acid

- - - - < 0, > 0,
FTBL-H3151-01-GW-100120 | 13C2_PFTeDA (PFTeDA) 50% but > 20%
Perfluoro-n-tetradecanoic acid
< 509 > 209
13C2_PFTeDA (PFTeDA) 50% but > 20%

FTBL-B3121-02-GW-100120
Perfluorooctanesulfonic acid

< 509 > 209
13C8_PFOS (PFOS) 50% but > 20%
1H, 1H, 2H, 2H-perfluorooctane
FTBL-EB-01-10012 13C2_6:2FT 1509
01-100120 3C2.6 S sulfonic acid (6:2 FTS) > 150%
1H, 1H, 2H, 2H-perfluorooctane
- - - . > 0,
FTBL-EB-02-100120 13C2_6:2FTS sulfonic acid (6:2 FTS) 150%
FTBL-EB-03-100120 1302 6:2FTs | H: TH, 2H, 2H-perfluorooctane > 150%

sulfonic acid (6:2 FTS)

The criteria used to evaluate the EIS recoveries are presented in the following table. In the case of an
EIS deviation, the sample results associated with the EIS are qualified as documented in the table below.

Control Limit Sample Result Qualification

Non-detect No Action
> 150%
Detect J-
< 50% but > 20% Non-detect uJ
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DATA REVIEW REPORT

Control Limit Sample Result Qualification

Detect J+
Non-detect X

< 20%
Detect X

6. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis

MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds
used to perform the MS/MSD analysis must exhibit a percent recovery within the DoD QSM 5.3
acceptance limits. The relative percent difference (RPD) between the MS/MSD recoveries must be

< 30%.

Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations
where the compound concentration detected in the parent sample exceeds the MS/MSD concentration by
a factor of four or greater.

The MS analysis performed on field QC sample FTBL-EB-03-100120 exhibited acceptable recoveries. A
field sample was not submitted for MS/MSD analysis.

7. Laboratory Control Sample (LCS) Analysis

The LCS analysis is used to assess the accuracy of the analytical method independent of matrix
interferences. The compounds associated with the LCS analysis must exhibit a percent recovery within
the DoD QSM 5.3 acceptance limits.

All compounds associated with the LCS analysis exhibited recoveries within the control limits.
8. Field Duplicate Analysis

Field duplicate analysis is used to assess the overall precision of the field sampling procedures and
analytical method. A control limit of 35% for water matrices and 50% for soils is applied to the RPD
between the parent sample and the field duplicate. In the instance when the parent and/or duplicate
sample concentrations are less than or equal to 5 times the LOQ, a control limit of two times the LOQ is
applied for water matrices and three time the LOQ for soil matrices.

A field duplicate sample was not collected with this SDG.
9. Compound Identification

PFC analytes are identified by using the compound’s ion abundance ratios, signal-to-noise values, and
relative retention times.

All identified compounds met method criteria.

Sample results associated with compound that exhibited a concentration greater than the linear range of
the instrument calibration are summarized in the following table.

Original Diluted | Reported
Sample ID Compounds Analysis | Analysis | Analysis
FTBL-FBNAFS-01-GW-100120 | Perfluoro-n-pentanoic acid (PFPeA) 1000 1000 DJ

Note: the lab didn’t report the original analysis; only the diluted results were reported.
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The overall analysis is performed utilizing the isotope dilution procedure. A dilution was needed to bring
the compounds presented in the table above within the instrument calibration range. The dilution required
the laboratory to refortify the extractable internal standard. This refortification negated the EIS isotope
dilution, affecting the results in the diluted analysis. The diluted results are not representative of the
original analysis performed as an isotope dilution; therefore, the diluted results have been qualified as
estimated (J).

Sample results associated with compounds exhibiting concentrations greater than the linear range are
qualified as documented in the table below when reported as the final reported sample result.

Reported Sample Results Qualification

Diluted sample result within calibration range. The isotope dilution was negated due to

dilution and refortification. DJ

10. System Performance and Overall Assessment

The case narrative notes that samples FTBL-H3151-01-GW-100120, FTBL-B3121-02-GW-100120,
FTBL-B3121-01-GW-100120, FTBL-FBNAFS-01-GW-100120 required centrifugation prior to extraction,
due to excessive solids present in the samples. Centrifugation was performed following the PFAS
Aqueous Centrifuge Protocol; sample was spiked with Surrogate (SUR; Extracted Internal Standard/EIS)
and shaken vigorously before being poured into a conical bottle and centrifuged. The centrifuged
aqueous sample was decanted back into the original sample bottle, off of the condensed solids remaining
in the centrifuge bottle. Original sample bottle was rinsed as normal and centrifuge bottle was rinsed with
4mL of MeOH. Centrifuge bottle rinsate was added to the elution. Samples concentrated to <10mL and
reconstituted to 10mL using MeOH by transfer pipet. Hence, the target compounds were not qualified for
these samples.

Overall system performance was acceptable. Other than for those deviations specifically mentioned in
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR PFAS

Performance
Reported M o Not
PFAS: 537M/DoD QSM 5.3 cceptable

Required

Stage 2 Validation

Holding times
Reporting limits (units)
Blanks
A. Method blanks X X
B. Equipment blanks X X
C. Field blanks X X
Laboratory Control Sample (LCS) %R X X
Laboratory Control Sample Duplicate (LCSD) %R
LCS/LCSD Precision (RPD)
Matrix Spike (MS) %R X X
Matrix Spike Duplicate (MSD) %R X X
MS/MSD Precision (RPD) X X
Lab Duplicate (RPD) X X
Field Duplicate (RPD) X X
Extracted Internal Standard %R X X
Dilution Factor
Moisture Content
Stage 3/4 Validation
Instrument tune and performance check X X
Initial calibration %RSDs X X
Continuing calibration %Ds X X
Instrument sensitivity check X X
lon transitions used X X
Compound identification and quantitation

A. Reconstructed ion chromatograms

B. Quantitation Reports

C. RT of sample compounds within the established

RT windows X X
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Performance
Reported bl Not
PFAS: 537M/DoD QSM 5.3 Acceptable _
Required

D. lon Ratio %D

E. Transcription/calculations acceptable

F. Reporting limits adjusted to reflect sample

dilutions X X
Notes:
%RSD Relative standard deviation
%R Percent recovery

RPD Relative percent difference

%D Percent difference
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INORGANIC ANALYSIS INTRODUCTION

Analyses were performed according to United States Environmental Protection Agency (USEPA) SW-846
Methods 9045D and 9060A. Data were reviewed in accordance with Department of Defense (DoD)
Quality Systems Manual (QSM) 5.3, DoD General Data Validation Guidelines, November 2019, and Final
Programmatic Uniform Federal Policy-Quality Assurance Project Plan USAEC PFAS PA/SI Active Army
Installations, October 2019 (Arcadis).

The data review process is an evaluation of data on a technical basis rather than a determination of
contract compliance. As such, the standards against which the data are being weighed may differ from
those specified in the analytical method. It is assumed that the data package represents the best efforts
of the laboratory and that it was already subjected to adequate and sufficient quality review prior to
submission.

During the review process, laboratory qualified and unqualified data are verified against the supporting
documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data
reviewer. Results are qualified with the following codes:

e Concentration (C) Qualifiers

U The analyte was not detected and was reported as less than the LOD. The LOD has been
adjusted for any dilution or concentration of the sample.

J The reported value was obtained from a reading less than the limit of detection (LOQ), but
greater than or equal to the detection limit (DL).

¢ Quantitation (Q) Qualifiers
E The compound was quantitated above the calibration range.
e Validation Qualifiers
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.

UJ The analyte was not detected and was reported as less than the LOD. However, the
associated numerical value is approximate.

UB Analyte considered non-detect at the listed value due to associated blank contamination.

X 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 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.

A fact to keep in mind is that no compound concentration, even if it has passed all QC tests, is
guaranteed to be accurate. Strict QC serves to increase confidence in data, but any value potentially
contains error.
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GENERAL CHEMISTRY ANALYSES

1. Holding Times

The specified holding times for the following methods are presented in the following table.

Total Organic Carbon (TOC) by SW846 Soil 28 days from collection to

9060A analysis Cool to <6 °C.

Within 24 hours of receipt at

<6 °C.
laboratory Coolto <6 °C

pH by SW846 9045D Soil

The analyses that exceeded the holding time are presented in the following table.

Sample ID Holding Time

FTBL-H3151-01-SO-100120
FTBL-B3121-01-SO-100120
FTBL-FBNAFS-01-SO-100120

15 days from collection; Within 24 hours of
11 days from receipt receipt at laboratory

Sample results associated with sample locations analyzed by analytical method SW-846 9045D were
qualified, as specified in the table below. All other holding times were met.

QuaI|f|cat|on

Criteria Detected
Analytes

Analysis completed past the holding time

2. Blank Contamination

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination
which may have been introduced into the samples during sample preparation or field activity. Method
blanks measure laboratory contamination. Rinse blanks measure contamination of samples during field
operations.

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank
is calculated for QA blanks containing concentrations greater than the detection limit (DL). The BAL is
compared to the associated sample results to determine the appropriate qualification of the sample
results, if needed.

TOC was not detected above the DL in the associated blanks; therefore, detected sample results were
not associated with blank contamination.

3. Calibration

Satisfactory instrument calibration is established to ensure that the instrument is capable of producing
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of
acceptable performance at the beginning of an experimental sequence. The continuing calibration
verifies that the instrument daily performance is satisfactory.

arcadis.com 13
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pH: The initial and continuing calibration criteria were within the acceptance criteria of + 0.05 SU of the
true value.

4. Matrix Spike (MS)/Laboratory Duplicate Analysis
MS and laboratory duplicate data are used to assess the precision and accuracy of the analytical method.
4.1 MS Analysis

All analytes must exhibit a percent recovery within the established acceptance limits of 75% to 125%.
The MS recovery control limits do not apply for MS performed on sample locations where the analyte’s
concentration detected in the parent sample exceeds the MS concentration by a factor of four or greater.

A MS analysis was not performed for TOC.
4.2 Laboratory Duplicate Analysis

The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate
sample concentrations are greater than or equal to 5 times the LOQ. A control limit of 20% for water
matrices and 35% for soil matrices is applied when the criteria above is true. In the instance when the
parent and/or duplicate sample concentrations are less than or equal to 5 times the LOQ, a control limit of
one time the LOQ is applied for water matrices and two times the LOQ for soil matrices.

The difference between the sample result and the laboratory duplicate result must be within QAPP
specified control limit of less than or equal to 0.1 su. for pH.

A laboratory duplicate analysis was not performed for TOC and pH.
5. Field Duplicate Analysis

Field duplicate analysis is used to assess the overall precision of the field sampling procedures and
analytical method. A control limit of 50% for soil matrices is applied to the RPD between the parent
sample and the field duplicate. In the instance when the parent and/or duplicate sample concentrations
are less than or equal to 5 times the LOQ, a control limit of three times the LOQ is applied for soll
matrices.

A field duplicate was not collected for TOC and pH analysis.
6. Laboratory Control Sample (LCS) Analysis

The LCS analysis is used to assess the precision and accuracy of the analytical method independent of
matrix interferences. The analytes associated with the LCS analysis must exhibit a percent recovery
between the control limits of 80% and 120%.

The LCS analysis exhibited recoveries within the control limits.
7. System Performance and Overall Assessment

Overall system performance was acceptable. Other than for those deviations specifically mentioned in
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR GENERAL CHEMISTRY

Not
General Chemistry: SW846 9045D/9060A

Required

Stage 2 Validation

Holding times X X

Reporting limits (units) X X

Blanks
A. Method blanks X X

B. Equipment blanks X X
Laboratory Control Sample (LCS) %R X X

Laboratory Control Sample Duplicate (LCSD) %R
LCS/LCSD Precision (RPD)

Matrix Spike (MS) %R

Matrix Spike Duplicate (MSD) %R

MS/MSD Precision (RPD)
Lab Duplicate (RPD)
Field Duplicate (RPD)

X | X X X X X X
X | X X X X X X

Dilution Factor

Moisture Content

Stage 3/4 Validation pH Only

Initial calibration

Continuing calibration %R

Raw Data

Transcription/calculations acceptable

X | X X | X X
X | X X | X X

Reporting limits adjusted to reflect sample dilutions

Notes:
%R - percent recovery
RPD - relative percent difference
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SDG #:
Lab:
Project:

Method:

VJ05046

Pace (Shealy)
Fort Belvoir

PFOS 10/6/2020 Calibration

Stage3/4
PFAS Calibration Standards

EPA modified 537 per DoD QSM 5.3
Instrument : LCMSMS02

Date:
Page:

Validated by:

11/18/2020

1
SPR

Page 282-292 of SDG VJ05046

Calc %R Calc

Amount Amount/ Reported
Cal Conc |[Std Area EIS Area [EIS Conc |Area Ratio|RF ng/L Tvalue ng/L  [Tvalue %R

50 10874| 164816 1000| 0.065977| 1.210077 54.52 46.4] 117.51 118
100 19554 177371 1000| 0.110244] 1.210077 91.10 92.8 98.17 98
200 38822| 173400 1000| 0.223887| 1.210077 185.02 185.6 99.69 99.7
500 87706 161518 1000| 0.543011] 1.210077 448.74 464 96.71 96.7
1000 192678 174937 1000| 1.101414] 1.210077 910.20 928 98.08 98.1
2000 407305| 182412 1000| 2.232885| 1.210077| 1845.24 1856 99.42 99.4
5000 912750 173176 1000| 5.27065| 1.210077| 4355.63 4640 93.87 93.9
10000 1971001| 182452 1000| 10.80285| 1.210077| 8927.40 9280 96.20 96.2
15000 3079785 178224 1000| 17.28042] 1.210077| 14280.43 13920| 102.59 103
20000 4032776| 183677 1000| 21.9558| 1.210077| 18144.14 18560 97.76 97.8

Calculated Amount pg/ml = ((Area Ratio x EIS Conc)/RF)

MATCH
MATCH
MATCH
MATCH
MATCH
MATCH
MATCH
MATCH
MATCH
MATCH



Stage3/4
PFAS ICV CCV Standards %R

SDG #: VJ05046 Date: 11/18/2020
Lab: Pace (Shealy) Page: 2
Project: Fort Belvoir Validated by: SPR

Method:  EPA modified 537 per DoD QSM 5.3

Instrument: LCMSMS02 File ID: 100620017

ICV 500_SVLC-1109 10/6/2020 13:41:31 Page 466 - 467 of SDG VJ05046
ICVTV Reported

Analyte [ICV ng/L [ng/L Calculated %R %R

PFBA 493.82 500 98.76 98.8|MATCH

PFBS 471.33 442.5 106.52 107|MATCH

PFOA 513.7 500 102.74 103|MATCH

PFOS 432.79 462.75 93.53 93.5|MATCH

PFNA 511.35 500 102.27 102|MATCH

Instrument: LCMSMS02 File ID: 101320051

CCV 1000_SVLC-1154 10/13/2020 21:07:18 Page 804 - 805 of SDG V05046
ICVTV Reported

Analyte [ICV ng/L [ng/L Calculated %R (%R

PFBA 1015.48 1000 101.55 102|MATCH

PFBS 924.35 884 104.56 105|MATCH

PFOA 1025.82 1000 102.58 103|MATCH

PFOS 948.99 928 102.26 102|MATCH

PFNA 1047.59 1000 104.76 105|MATCH




Stage3/4
PFAS LCS

SDG #: VJ05046 Date: 11/18/2020
Lab: Pace (Shealy) Page: 3
Project: Fort Belvoir Validated by: SPR
Method:  EPA modified 537 per DoD QSM 5.3
Instrument: LCMSMS02 File ID: 101320036
LCS VQ69662-002 Page 1289 - 1293 of SDG VJ05046
Extract
Calculated |Final Extracted
EIS Conc Amount Volume [Sample Calculated Calculated |Reported
Analyte |Std Area |EIS Area [ng/L Area Ratio|RF ng/L mls Volume mls |ng/L Tvalue ng/L|% R %R
PFBA 224038| 656756 1001| 0.341128| 0.997732 342.25 10 250 15.0 16 94.02 94
PFBS 78891 236437 1001 0.333666| 1.133731 294.60 10 250 12.9 14 92.50 92
PFOA 231662| 684511 1001| 0.338434| 1.031895 328.30 10 250 14.4 16 90.19 90
PFOS 59037| 145192 1001| 0.406613( 1.21007 336.36 10 250 14.8 15 98.57 100
PFNA 267783 792830 1001| 0.337756| 0.98909 341.82 10 250 15.0 16 93.91 94

Differences in %R may be due to rounding of the true value
Calculated amount ng/L = (Peak area ratio/Avg RF) x EIS conc ng/L
Calculated amount ng/L = ((calculated pg/ml x 10 mls) / extracted sample volume mls) / 0.91

MATCH
MATCH
MATCH
MATCH
MATCH



Stage3/4
PFAS MS/MSD

SDG #: VJ05046 Date:  11/18/2020

Lab: Pace (Shealy) Page: 4
Project: Fort Belvoir Validated by: SPR
Method:  EPA modified 537 per DoD QSM 5.3
MS/MSD Sample ID FTBL-EB-03-100120 Page 1343 of SDG VJ05046
ANALYTE PFHpA
REPORTED MS %R 108
%R = 100 * (MS Conc - Sample Conc)
MS TV
Sample Concentration 0
MS Concentration 14 MS %R 107.7 MATCH
MS TV 13

Differences in %R may be due to rounding of the true value



SDG #:
Lab:
Project:

Method:

VJ05046

Pace (Shealy)
Fort Belvoir

EPA modified 537 per DoD QSM 5.3

Field Sample: FTBL-H3151-01-GW-100120

Stage3 /4
PFAS Sample Concentration

Lab ID: VJ05046-005

Date:
Page:
Validated by:

11/18/2020

5
SPR

Page 122-124 of SDG VJ05046

Extract
Final Extracted
EIS Conc Calculated Volume [Sample Calculated |Reported
Analyte |Std Area |[EIS Area ng/L Area Ratio|Avg RF Amount ng/L |[mls Volume mls |ng/L ng/L
PFBA 461926 604013 1001| 0.764762| 0.997732 767.27 10 269 31.3 31
PFBS 39960 227018 1001| 0.176021( 1.133731 155.41 10 269 6.3 6.3
PFOA 600172 627552 1001| 0.95637( 1.031895 927.74 10 269 37.9 38
PFOS 296188 91241 1001| 3.246216| 1.21007 2685.35 10 269 109.7 110
PFNA 56480 717805 1001| 0.078684| 0.98909 79.63 10 269 3.3 3.3)
Field Sample: FTBL-B3121-01-GW-100120 Lab ID: VJ05046-009 Page 160-162 of SDG VJ05046
Extract
Final Extracted
EIS Conc Calculated Volume [Sample Calculated |Reported
Analyte |Std Area |[EIS Area ng/L Area Ratio|Avg RF Amount ng/L |mls Volume mls  |ng/L ng/L
PFBA 1144107 688090 1001| 1.662729( 0.997732 1668.17 10 286 64.1 64
PFBS 50590 229077 1001| 0.220843( 1.133731 194.99 10 286 7.5 7.5
PFOA 860984 676448 1001| 1.272801| 1.031895 1234.69 10 286 47.4 47
PFOS 110819 135626 1001| 0.817093| 1.21007 675.92 10 286 26.0 26
PFNA 175330 814843 1001| 0.21517| 0.98909 217.76 10 286 8.4 8.4

Calculated amount ng/L = (Peak area ratio/Avg RF) x EIS conc ng/L
Calculated ng/L = ((calculated pg/ml x 10 mls) / extracted sample volume mls) / 0.91

MATCH
MATCH
MATCH
MATCH
MATCH

MATCH
MATCH
MATCH
MATCH
MATCH



Stage3/4

PFAS EIS
SDG #: VJ05046 Date:
Lab: Pace (Shealy) Page:
Project: Fort Belvoir Validated by:

Method:  EPA modified 537 per DoD QSM 5.3

Field Sample: FTBL-B3121-01-GW-100120 Lab ID: VJ05046-009
EIS 13C8_PFOS
REPORTED EIS %R 80

%R = 100 * EIS Area
CCV 100 EIS Area

EIS Area 135626 Page 160 of SDG VJ05046
CCV 100 EIS Area 168585 Page 718 of SDG VJ05046
%R 80.4 MATCH

11/18/2020

6

SPR




CHAIN OF CUSTODY

CORRECTED SAMPLE ANALYSIS DATA
SHEETS




LO-ZNETD T By USUNIDOT

23 RAEEGR A il -FIRAES (I LCRoSR O NS MO TISA T IR NOLLNAWL ST

. i, Lm ;W Aun; emary _ ¥R S ON 54 [Arium) #U ug pRyeoey "EPEW ST ENISWOAUTLE SO0 ST
N OAC e ) H ) . ATNG 380 267 . JUEDRY LY SXESY RG] MG DSUWEET (P FEGLLES [fyy SO
2 5% G, VS e R ¥ T T .
, . > . : ) | L . A3 peisinburers &
any %EQ A9 DéwiEmaL ] arEs Ly paysanbunsy g
ativy L] A pawsaRy F g it A ppETalay E
el | _ﬁ‘_.h._‘ a
L, aEgy A panmaame L cunr L) LAl L

Aradz) spuaniainbarr 2

LETAMET O UeEimd £ IR0 UG e s g ) PUTTE- .- R T AG ._.mu,_._m__u_...: PR 0] LRS-

“WrrEaE e i HIERRE A

PACE ANALYTICAL SERVICES, LLC

R E CIPERH = MEEOSET SO ((AHT Sapaia oy sl peamste gy sl peenbay awyy pusany g
o (2] | Ko T e o] TG 03 0
o | VA Z xd ssel [arfal [Thedy-(R - \@ - 12160 - 101
SOX X b g 0Tn |oafijon [@DwaT - T8 {0~ TIRa- oL
Z A oOU [aifot | @7Tent-gh 2B - Vaey I
VW [P U @Oy | orael -0 m - T0Es S
VA Zl | \x 9| =0 | wpla) | GiEs g a5 R el
XX 3 | O0WIT | IOV T OSTTO=TR TR T
X 7 o 201 | aifol | 2N =S
X 2 [ [N3 oS [moTioorTe
! "2 w | g0 [ TEIal D201~ 10 PR
e I L S e o e
i m : P — i . gk i
9P0SOrA & e 2 wen |5 WO | ot m»&ﬁcﬁ%ﬂm
_ I \TOYEA e E] T3 13
IR nl B K320 alisns: WERORS SV (e
T T | B e ms| i
T ey ete = T “FIVIS 00 S TR REEL
ipapaa 5 seds ..,M“.E_ 2y e M_._w.ﬁﬂw - 4 Ml s aeues hrﬂ._m{
J.m.ﬂ_u_. ERlak ﬂ_m.fur“ .E.u..m_m__.u SR fAArn TRIETTLTRIN AaIay ST
B GERE Jl._..._.nw...__ SICTTRY 2 hqmnu&wzwwm.«,.ﬂuw.ﬂﬁ Ruitany _ ) __ e o ey | ey
UK ST orl pmaL __L
FLIG=REL-B08 "IN ¥XBd  ODLE-LES-BOH "o suoydea) !

laquiny

SY/TTT

BLLER DS 'BQUIMod 1SE6), - BAlD oo abEues, g0
271 SAINYAS TYDIILLATYNY 30vd

_LEE_@ENWJ

106 Vantage Point Drive West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)

Page 40 of 42



PACE ANALYTICAL SERVICES, LLC

AFNEAAT SR LB EIRET

AT TN I TRIMELTS G DRSI0TE) OF LR AOTIEA B SN SO LTSt

WO AL yeryg nlual

n,.|ma:|w._§ e 7 yregl 7

=TT T ] r_n_ﬂm..mm_...ﬁ_

APRIL WP SHSUSERISNE J64I0 SRS

. % _ AT S5 B fE0Er Loy SYGAM ROy 10) PELIEIE: 2iP SIS fy 20N
W._“ H P _
rNW. - \EMN Q\/\M&ﬁaﬂéeﬁﬁq ke ..W#%P_ ﬂﬁ\ﬂrﬁ .K\l\um. A@ﬁ A3 peymnbury >
7 3 .
Phay &g Ay panRsey C Gy | awy Ay prysnEaay
e il Ay oz 7 et S8 4y REysmALEY
kil | azfzfal 3
Judig i g rnsoay 7 | et ____ hm..mn_ lll“%c asumabay 1
: JE— o] OG- U L~ R G (T R - RS IO T T < (SO T o | (prdg] gsny 1 PABpRmE
oeds) fussinba 00 | UOEIUERY puissin s 00T 0L [ 1Y PEUTES 1Y pELjrRS AR 6] dojig) ey iy Eau.auhw
[ _ | VA T _ 5] aZ]T __:..“: i
L N 2T AT @zien)- o
H DKL h 9 T
X Z ,x 9 aZ\[ay
! <) EM__ ;D. AU —ZD- e ndd gLt
X Z M 7| S TaTpfar ] AT T YA
VA z| A a&h ﬁ_ IEL o AT T | R g R Ve
X 2 VAR OG- 93 - 1l
P iz T apRL [ Tg[or TV - - B3 - 1AL
BN R N I e )=
oy [T w... m z 5 : m ; E g, fRi=nel {sepng B BT U DRMAR BT S HUAES (2 i esaran)
S B g PP il e
9050araA - | Al argeneen o R N ) A A o d
ORI 5 J — 4 T R SO 1
I W._ M FREyT MRS E BRI
tuc osn ap ey peEg | mmN..MﬂN. A oAy
mﬁﬁ.h”.ﬁm__%_n: _ _m Ty span dhy Mwmﬁ : .__0_. A2
LN hu_l.Nl.mn_.hn_ . E k__.?
i R0 i 5y SIS GIOALY T IS GRIRL m_—wmth._.__lw. FAEUEG £ Ay ! ssBiEy
AL eSS I W 1° Z = 15 FIRE. E
_.ow sionp PRIST ¢ O S L SRR of odiag Ay

JaguIny

W iy gqsiao2d mias
LILG-LGA-B08 "OM XEZ  QUAG-ES/-E08 o BuoydajaL
BLLEE DF "BLIWIAKY En - QAU WG sBRLEA D)
271 'SAJIAHTS TYIILATYNY J2vd

SR LE _

,E§$ﬁWH

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)

106 Vantage Point Drive West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com

Page 41 of 42



PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ05046-001
Description: FTBL-FB-01-100120 Matrix: Aqueous
Date Sampled:10/01/2020 0855
Date Received: 10/05/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/13/2020 1942 SES 10/13/2020 1008 69662
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 42 U 8.3 4.2 21 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 42 U 8.3 4.2 21 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 42 U 8.3 4.2 21 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 42 U 8.3 4.2 2.1 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 21 U 4.2 2.1 1.0 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 21 U 4.2 2.1 1.0 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 21 U 4.2 2.1 1.0 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 21 U 4.2 2.1 1.0 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 21 U 4.2 2.1 1.0 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 21 U 4.2 2.1 1.0 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 21 U 4.2 2.1 1.0 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 21 U 4.2 2.1 1.0 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 21 U 4.2 2.1 1.0 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 21 U 4.2 2.1 1.0 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 21 U 4.2 2.1 1.0 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 21 U 4.2 2.1 1.0 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 21 U 4.2 2.1 1.0 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 21 U 4.2 2.1 1.0 ng/L 1
Run 1 Acceptance
Surrogate Q % Recovery  Limits
13C2_6:2FTS 134 50-150
13C2_8:2FTS 116 50-150
13C2_PFDoA 102 50-150
13C2_PFTeDA 101 50-150
13C3_PFBS 95 50-150
13C3_PFHxS 105 50-150
13C4_PFBA 112 50-150
13C4_PFHpA 106 50-150
13C5_PFHxA 112 50-150
13C5_PFPeA 114 50-150
13C6_PFDA 112 50-150
13C7_PFUdA 104 50-150
13C8_PFOA 121 50-150
13C8_PFOS 97 50-150
13C9_PFNA 115 50-150
d5-EtFOSAA 115 50-150
d3-MeFOSAA 109 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive  West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ05046-002
Description: FTBL-SB-01-100120 Matrix: Aqueous
Date Sampled:10/01/2020 0900
Date Received: 10/05/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/13/2020 1952 SES 10/13/2020 1008 69662
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 18 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS 106 50-150
13C2_8:2FTS 111 50-150
13C2_PFDoA 91 50-150
13C2_PFTeDA 86 50-150
13C3_PFBS 84 50-150
13C3_PFHxS 85 50-150
13C4_PFBA 106 50-150
13C4_PFHpA 101 50-150
13C5_PFHxA 101 50-150
13C5_PFPeA 101 50-150
13C6_PFDA 102 50-150
13C7_PFUdA 95 50-150
13C8_PFOA 100 50-150
13C8_PFOS 73 50-150
13C9_PFNA 98 50-150
d5-EtFOSAA 100 50-150
d3-MeFOSAA 95 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive  West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ05046-003
Description: FTBL-MO7-MW02-100120 Matrix: Aqueous
Date Sampled:10/01/2020 1102
Date Received: 10/05/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/13/2020 2211 SES 10/13/2020 1008 69662
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 3.7 U 7.3 3.7 1.8 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 3.7 U 7.3 3.7 1.8 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 3.7 U 7.3 3.7 1.8 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 3.7 U 7.3 3.7 1.8 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 28 J 3.6 1.8 0.91 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 4.5 3.6 1.8 0.91 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 9.1 3.6 1.8 0.91 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 4.4 3.6 1.8 0.91 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 7.1 3.6 1.8 0.91 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 11 3.6 1.8 0.91 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 6.1 3.6 1.8 0.91 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 18 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 25 J 3.6 1.8 0.91 ng/L 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS 119 50-150
13C2_8:2FTS 109 50-150
13C2_PFDoA 100 50-150
13C2_PFTeDA 98 50-150
13C3_PFBS 104 50-150
13C3_PFHxS 110 50-150
13C4_PFBA 110 50-150
13C4_PFHpA 113 50-150
13C5_PFHxA 111 50-150
13C5_PFPeA 115 50-150
13C6_PFDA 113 50-150
13C7_PFUdA 103 50-150
13C8_PFOA 118 50-150
13C8_PFOS 93 50-150
13C9_PFNA 108 50-150
d5-EtFOSAA 109 50-150
d3-MeFOSAA 106 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive  West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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Inorganic non-metals

Laboratory ID:VJ05046-004

Description: FTBL-H3151-01-S0-100120 Matrix: Solid
Date Sampled:10/01/2020 0900 % Solids: 86.2 10/06/2020 2331

Date Received: 10/05/2020

Client: Arcadis U.S., Inc.

Analytical Method Dilution Analysis Date Analyst Prep Date Batch

Run Prep Method
1 (Soil pH meas) 9045D 1 10/16/2020 1733 AAB 70227
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
9045D 54 3 su 1

Soil pH measured in water @ 20.7 ° C

Q = Surrogate failure

DL = Detection Limit
J = Estimated result < LOQ and > DL L = LCS/LCSD failure
S = MS/MSD failure

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

LOQ = Limit of Quantitation B = Detected in the method blank

U = Not detected at or above the LOQ N = Recovery is out of criteria
H = Out of holding time W = Reported on wet weight basis

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.

Date Sampled:10/01/2020 0900
Date Received: 10/05/2020

Description: FTBL-H3151-01-S0-100120

Laboratory ID:VJ05046-004

Matrix: Solid

% Solids: 86.2 10/06/2020 2331

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/15/2020 1842 SES 10/14/2020 1109 69796
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 0.0011 U 0.0022 0.0011 0.00055 mg/Kg 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 0.0011 U 0.0022 0.0011 0.00055 mg/Kg 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 0.0011 U 0.0022 0.0011 0.00055 mg/Kg 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 0.0011 U 0.0022 0.0011 0.00055 mg/Kg 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Run 1 Acceptance
Surrogate Q % Recovery  Limits
13C2_6:2FTS 98 50-150
13C2_8:2FTS 87 50-150
13C2_PFDoA 107 50-150
13C2_PFTeDA 85 50-150
13C3_PFBS 72 50-150
13C3_PFHxS 79 50-150
13C4_PFBA 86 50-150
13C4_PFHpA 89 50-150
13C5_PFHxA 89 50-150
13C5_PFPeA 87 50-150
13C6_PFDA 91 50-150
13C7_PFUdA 90 50-150
13C8_PFOA 94 50-150
13C8_PFOS 81 50-150
13C9_PFNA 91 50-150
d5-EtFOSAA 93 50-150
d3-MeFOSAA 90 50-150

LOQ = Limit of Quantitation
U = Not detected at or above the LOQ

H = Out of holding time W=R

B = Detected in the method blank
N = Recovery is out of criteria

eported on wet weight basis

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

DL = Detection Limit

J = Estimated result < LOQ and > DL

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

Pace Analytical Services, LLC (formerly S
106 Vantage Point Drive West Columbia,

healy Environmental Services, Inc.)
SC 29172
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ05046-005
Description: FTBL-H3151-01-GW-100120 Matrix: Aqueous
Date Sampled:10/01/2020 0925
Date Received: 10/05/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/13/2020 2222 SES 10/13/2020 1008 69662
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 3.7 U 7.4 3.7 1.9 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 38 7.4 3.7 1.9 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 3.7 U 7.4 3.7 1.9 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 3.7 U 7.4 3.7 1.9 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 6.3 3.7 1.9 0.93 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 95 3.7 1.9 0.93 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 31 3.7 1.9 0.93 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 19 U 3.7 1.9 0.93 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 19 U 3.7 1.9 0.93 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 16 3.7 1.9 0.93 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 39 3.7 1.9 0.93 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 33 J 3.7 1.9 0.93 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 38 3.7 1.9 0.93 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 52 3.7 1.9 0.93 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 1.9 UYQ UJ 3.7 1.9 0.93 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 19 U 3.7 1.9 0.93 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 19 U 3.7 1.9 0.93 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 110 3.7 1.9 0.93 ng/L 1
Run 1 Acceptance
Surrogate Q % Recovery  Limits
13C2_6:2FTS 102 50-150
13C2_8:2FTS 84 50-150
13C2_PFDoA 68 50-150
13C2_PFTeDA N 41 50-150
13C3_PFBS 86 50-150
13C3_PFHxS 78 50-150
13C4_PFBA 90 50-150
13C4_PFHpA 95 50-150
13C5_PFHxA 98 50-150
13C5_PFPeA 99 50-150
13C6_PFDA 85 50-150
13C7_PFUdA 76 50-150
13C8_PFOA 97 50-150
13C8_PFOS 54 50-150
13C9_PFNA 89 50-150
d5-EtFOSAA 78 50-150
d3-MeFOSAA 74 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.

Date Sampled:10/01/2020 1045
Date Received: 10/05/2020

Description: FTBL-B3121-02-S0-100120

Laboratory ID: VJ05046-006
Matrix: Solid

% Solids: 82.1 10/06/2020 2331

Run Prep Method

Analytical Method Dilution Analysis Date Analyst

Prep Date Batch

1 SOP SPE PFAS by ID SOP QSM B-15 1 10/15/2020 1853 SES 10/14/2020 1109 69796
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 0.0010 U 0.0020 0.0010 0.00049 mg/Kg 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 0.0010 U 0.0020 0.0010 0.00049 mg/Kg 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 0.0010 U 0.0020 0.0010 0.00049 mg/Kg 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 0.0010 U 0.0020 0.0010 0.00049 mg/Kg 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 0.00049 U 0.00098 0.00049 0.00020 mg/Kg 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 0.00049 U 0.00098 0.00049 0.00020 mg/Kg 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 0.00049 U 0.00098 0.00049 0.00020 mg/Kg 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 0.00049 U 0.00098 0.00049 0.00020 mg/Kg 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 0.00049 U 0.00098 0.00049 0.00020 mg/Kg 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 0.00049 U 0.00098 0.00049 0.00020 mg/Kg 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 0.00049 U 0.00098 0.00049 0.00020 mg/Kg 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 0.00049 U 0.00098 0.00049 0.00020 mg/Kg 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 0.00049 U 0.00098 0.00049 0.00020 mg/Kg 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 0.00049 U 0.00098 0.00049 0.00020 mg/Kg 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 0.00049 U 0.00098 0.00049 0.00020 mg/Kg 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 0.00049 U 0.00098 (0.00049 0.00020 mg/Kg 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 0.00049 U 0.00098 0.00049 0.00020 mg/Kg 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 0.00049 U 0.00098 0.00049 0.00020 mg/Kg 1
Run 1 Acceptance

Surrogate Q % Recovery Limits

13C2_6:2FTS 86 50-150

13C2_8:2FTS 90 50-150

13C2_PFDoA 89 50-150

13C2_PFTeDA 84 50-150

13C3_PFBS 69 50-150

13C3_PFHxS 75 50-150

13C4_PFBA 83 50-150

13C4_PFHpA 88 50-150

13C5_PFHxA 81 50-150

13C5_PFPeA 85 50-150

13C6_PFDA 94 50-150

13C7_PFUdA 86 50-150

13C8_PFOA 87 50-150

13C8_PFOS 78 50-150

13C9_PFNA 87 50-150

d5-EtFOSAA 85 50-150

d3-MeFOSAA 86 50-150

LOQ = Limit of Quantitation
U = Not detected at or above the LOQ
H = Out of holding time

B = Detected in the method blank
N = Recovery is out of criteria
W = Reported on wet weight basis

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

DL = Detection Limit
J = Estimated result < LOQ and > DL

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
(803) 791-9700 Fax (803) 791-9111 www.pacelabs.com

106 Vantage Point Drive West Columbia, SC 29172
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ05046-007
Description: FTBL-B3121-02-GW-100120 Matrix: Aqueous
Date Sampled:10/01/2020 1100
Date Received: 10/05/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/13/2020 2233 SES 10/13/2020 1008 69662
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 35 U 7.0 3.5 1.7 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 35 U 7.0 3.5 1.7 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 35 U 7.0 3.5 1.7 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 35 U 7.0 3.5 1.7 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 8.0 3.5 1.8 0.87 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 11 3.5 1.8 0.87 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 7.9 35 1.8 0.87 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 1.8 U 35 1.8 0.87 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 1.8 U 35 1.8 0.87 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 6.1 35 1.8 0.87 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 9.6 35 1.8 0.87 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 24 J 35 1.8 0.87 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 14 35 1.8 0.87 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 13 35 1.8 0.87 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 18 UYQ UJ 3.5 1.8 0.87 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 1.8 U 3.5 1.8 0.87 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 1.8 U 3.5 1.8 0.87 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 19 @ J+ 3.5 1.8 0.87 ng/L 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS 97 50-150
13C2_8:2FTS 82 50-150
13C2_PFDoA 54 50-150
13C2_PFTeDA N 46 50-150
13C3_PFBS 73 50-150
13C3_PFHxS 58 50-150
13C4_PFBA 73 50-150
13C4_PFHpA 100 50-150
13C5_PFHxA 101 50-150
13C5_PFPeA 96 50-150
13C6_PFDA 73 50-150
13C7_PFUdA 67 50-150
13C8_PFOA 90 50-150
13C8_PFOS N 41 50-150
13C9_PFNA 82 50-150
d5-EtFOSAA 60 50-150
d3-MeFOSAA 64 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive  West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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Inorganic non-metals

Laboratory 1D: VJ05046-008

Description: FTBL-B3121-01-S0-100120 Matrix: Solid
Date Sampled:10/01/2020 1230 % Solids: 86.7 10/06/2020 2331

Date Received: 10/05/2020

Client: Arcadis U.S., Inc.

Analytical Method Dilution Analysis Date Analyst Prep Date Batch

Run Prep Method
1 (Soil pH meas) 9045D 1 10/16/2020 1742 AAB 70227
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
9045D 55 su 1

Soil pH measured in water @ 21.1°C

Q = Surrogate failure

DL = Detection Limit
J = Estimated result < LOQ and > DL L = LCS/LCSD failure
S = MS/MSD failure

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

LOQ = Limit of Quantitation B = Detected in the method blank

U = Not detected at or above the LOQ N = Recovery is out of criteria
H = Out of holding time W = Reported on wet weight basis

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.

Date Sampled:10/01/2020 1230
Date Received: 10/05/2020

Description: FTBL-B3121-01-S0-100120

Laboratory 1D: VJ05046-008

Matrix: Solid

% Solids: 86.7 10/06/2020 2331

Run Prep Method

Analytical Method Dilution Analysis Date Analyst

Prep Date

Batch

1 SOP SPE PFAS by ID SOP QSM B-15 1 10/15/2020 1904 SES 10/14/2020 1109 69796
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00061 mg/Kg 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00061 mg/Kg 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00061 mg/Kg 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00061 mg/Kg 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Run 1 Acceptance

Surrogate Q % Recovery  Limits

13C2_6:2FTS 88 50-150

13C2_8:2FTS 93 50-150

13C2_PFDoA 92 50-150

13C2_PFTeDA 80 50-150

13C3_PFBS 71 50-150

13C3_PFHxS 76 50-150

13C4_PFBA 84 50-150

13C4_PFHpA 85 50-150

13C5_PFHxA 84 50-150

13C5_PFPeA 88 50-150

13C6_PFDA 86 50-150

13C7_PFUdA 87 50-150

13C8_PFOA 84 50-150

13C8_PFOS 77 50-150

13C9_PFNA 88 50-150

d5-EtFOSAA 91 50-150

d3-MeFOSAA 83 50-150

LOQ = Limit of Quantitation
U = Not detected at or above the LOQ
H = Out of holding time

B = Detected in the method blank
N = Recovery is out of criteria
W = Reported on wet weight basis

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

DL = Detection Limit

J = Estimated result < LOQ and > DL

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
(803) 791-9700 Fax (803) 791-9111 www.pacelabs.com

106 Vantage Point Drive West Columbia, SC 29172
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ05046-009
Description: FTBL-B3121-01-GW-100120 Matrix: Aqueous
Date Sampled:10/01/2020 1255
Date Received: 10/05/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/13/2020 2243 SES 10/13/2020 1008 69662
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 35 U 7.0 3.5 1.7 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 58 7.0 3.5 1.7 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 35 U 7.0 3.5 1.7 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 35 U 7.0 3.5 1.7 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 7.5 3.5 1.8 0.87 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 26 3.5 1.8 0.87 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 64 35 1.8 0.87 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 1.8 U 35 1.8 0.87 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 1.8 U 35 1.8 0.87 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 110 35 1.8 0.87 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 130 35 1.8 0.87 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 8.4 35 1.8 0.87 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 47 35 1.8 0.87 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 200 35 1.8 0.87 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 18 U 35 1.8 0.87 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 1.8 U 3.5 1.8 0.87 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 1.8 U 3.5 1.8 0.87 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 26 3.5 1.8 0.87 ng/L 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS 105 50-150
13C2_8:2FTS 105 50-150
13C2_PFDoA 87 50-150
13C2_PFTeDA 67 50-150
13C3_PFBS 87 50-150
13C3_PFHxS 94 50-150
13C4_PFBA 103 50-150
13C4_PFHpA 95 50-150
13C5_PFHxA 100 50-150
13C5_PFPeA 102 50-150
13C6_PFDA 99 50-150
13C7_PFUdA 91 50-150
13C8_PFOA 104 50-150
13C8_PFOS 80 50-150
13C9_PFNA 101 50-150
d5-EtFOSAA 98 50-150
d3-MeFOSAA 89 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ05046-010
Description: FTBL-EB-01-100120 Matrix: Aqueous
Date Sampled:10/01/2020 1430
Date Received: 10/05/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/13/2020 2003 SES 10/13/2020 1008 69662
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 42 U 8.4 4.2 21 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 42 UYQ 8.4 4.2 21 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 42 U 8.4 4.2 21 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 42 U 8.4 4.2 2.1 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 21 U 4.2 2.1 1.1 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 21 U 4.2 2.1 1.1 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 21 U 4.2 2.1 1.1 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 21 U 4.2 2.1 1.1 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 21 U 4.2 2.1 1.1 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 21 U 4.2 2.1 1.1 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 21 U 4.2 2.1 1.1 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 21 U 4.2 2.1 1.1 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 21 U 4.2 2.1 1.1 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 21 U 4.2 2.1 1.1 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 21 U 4.2 2.1 1.1 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 21 U 4.2 2.1 1.1 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 21 U 4.2 2.1 1.1 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 21 U 4.2 2.1 1.1 ng/L 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS N 153 50-150
13C2_8:2FTS 139 50-150
13C2_PFDoA 109 50-150
13C2_PFTeDA 119 50-150
13C3_PFBS 108 50-150
13C3_PFHxS 117 50-150
13C4_PFBA 120 50-150
13C4_PFHpA 118 50-150
13C5_PFHxA 114 50-150
13C5_PFPeA 124 50-150
13C6_PFDA 120 50-150
13C7_PFUdA 117 50-150
13C8_PFOA 134 50-150
13C8_PFOS 105 50-150
13C9_PFNA 122 50-150
d5-EtFOSAA 128 50-150
d3-MeFOSAA 121 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive  West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ05046-011
Description: FTBL-EB-02-100120 Matrix: Aqueous
Date Sampled:10/01/2020 1435
Date Received: 10/05/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/13/2020 2014 SES 10/13/2020 1008 69662
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 43 U 8.6 4.3 21 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 43 UYQ U 8.6 4.3 21 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 43 U 8.6 4.3 21 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 43 U 8.6 4.3 2.1 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 22 U 4.3 2.2 1.1 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 22 U 4.3 2.2 1.1 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 22 U 4.3 2.2 1.1 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 22 U 4.3 2.2 1.1 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 22 U 4.3 2.2 1.1 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 22 U 4.3 2.2 1.1 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 22 U 4.3 2.2 1.1 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 22 U 4.3 2.2 1.1 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 22 U 4.3 2.2 1.1 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 22 U 4.3 2.2 1.1 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 22 U 4.3 2.2 1.1 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 22 U 4.3 2.2 1.1 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 22 U 4.3 2.2 1.1 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 22 U 4.3 2.2 1.1 ng/L 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS N 167 50-150
13C2_8:2FTS 117 50-150
13C2_PFDoA 104 50-150
13C2_PFTeDA 100 50-150
13C3_PFBS 92 50-150
13C3_PFHxS 101 50-150
13C4_PFBA 111 50-150
13C4_PFHpA 109 50-150
13C5_PFHxA 109 50-150
13C5_PFPeA 112 50-150
13C6_PFDA 109 50-150
13C7_PFUdA 105 50-150
13C8_PFOA 127 50-150
13C8_PFOS 91 50-150
13C9_PFNA 107 50-150
d5-EtFOSAA 115 50-150
d3-MeFOSAA 105 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ05046-012
Description: FTBL-EB-03-100120 Matrix: Aqueous
Date Sampled:10/01/2020 1440
Date Received: 10/05/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/13/2020 2024 SES 10/13/2020 1008 69662
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 3.7 U 7.3 3.7 1.8 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 3.7 UYQ y 7.3 3.7 1.8 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 3.7 U 7.3 3.7 1.8 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 3.7 U 7.3 3.7 1.8 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Run 1 Acceptance
Surrogate Q % Recovery  Limits
13C2_6:2FTS N 167 50-150
13C2_8:2FTS 120 50-150
13C2_PFDoA 103 50-150
13C2_PFTeDA 100 50-150
13C3_PFBS 98 50-150
13C3_PFHxS 102 50-150
13C4_PFBA 116 50-150
13C4_PFHpA 117 50-150
13C5_PFHxA 109 50-150
13C5_PFPeA 114 50-150
13C6_PFDA 112 50-150
13C7_PFUdA 107 50-150
13C8_PFOA 136 50-150
13C8_PFOS 93 50-150
13C9_PFNA 111 50-150
d5-EtFOSAA 118 50-150
d3-MeFOSAA 114 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ05046-013
Description: FTBL-EB-04-100120 Matrix: Aqueous
Date Sampled:10/01/2020 1445
Date Received: 10/05/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/13/2020 2045 SES 10/13/2020 1008 69662
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 36 U 7.1 3.6 1.8 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 36 U 7.1 3.6 1.8 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 36 U 7.1 3.6 1.8 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 36 U 7.1 3.6 1.8 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 1.8 U 3.6 1.8 0.89 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 1.8 U 3.6 1.8 0.89 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 1.8 U 3.6 1.8 0.89 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 1.8 U 3.6 1.8 0.89 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.89 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 1.8 U 3.6 1.8 0.89 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 1.8 U 3.6 1.8 0.89 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.89 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.89 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 1.8 U 3.6 1.8 0.89 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 1.8 U 3.6 1.8 0.89 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 1.8 U 3.6 1.8 0.89 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 1.8 U 3.6 1.8 0.89 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.89 ng/L 1
Run 1 Acceptance
Surrogate Q % Recovery  Limits
13C2_6:2FTS 140 50-150
13C2_8:2FTS 116 50-150
13C2_PFDoA 103 50-150
13C2_PFTeDA 103 50-150
13C3_PFBS 98 50-150
13C3_PFHxS 105 50-150
13C4_PFBA 111 50-150
13C4_PFHpA 108 50-150
13C5_PFHxA 107 50-150
13C5_PFPeA 112 50-150
13C6_PFDA 114 50-150
13C7_PFUdA 106 50-150
13C8_PFOA 123 50-150
13C8_PFOS 97 50-150
13C9_PFNA 112 50-150
d5-EtFOSAA 112 50-150
d3-MeFOSAA 108 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ05046-014
Description: FTBL-EB-05-100120 Matrix: Aqueous
Date Sampled:10/01/2020 1450
Date Received: 10/05/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/13/2020 2056 SES 10/13/2020 1008 69662
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Run 1 Acceptance
Surrogate Q % Recovery  Limits
13C2_6:2FTS 141 50-150
13C2_8:2FTS 116 50-150
13C2_PFDoA 96 50-150
13C2_PFTeDA 102 50-150
13C3_PFBS 95 50-150
13C3_PFHxS 100 50-150
13C4_PFBA 109 50-150
13C4_PFHpA 113 50-150
13C5_PFHxA 108 50-150
13C5_PFPeA 111 50-150
13C6_PFDA 112 50-150
13C7_PFUdA 101 50-150
13C8_PFOA 125 50-150
13C8_PFOS 91 50-150
13C9_PFNA 111 50-150
d5-EtFOSAA 111 50-150
d3-MeFOSAA 108 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ05046-015
Description: FTBL-FB-02-100120 Matrix: Aqueous
Date Sampled:10/01/2020 1500
Date Received: 10/05/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/13/2020 2118 SES 10/13/2020 1008 69662
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 43 U 8.5 4.3 21 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 43 U 8.5 4.3 21 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 43 U 8.5 4.3 21 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 43 U 8.5 4.3 2.1 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 21 U 4.2 2.1 1.1 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 21 U 4.2 2.1 1.1 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 21 U 4.2 2.1 1.1 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 21 U 4.2 2.1 1.1 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 21 U 4.2 2.1 1.1 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 21 U 4.2 2.1 1.1 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 21 U 4.2 2.1 1.1 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 21 U 4.2 2.1 1.1 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 21 U 4.2 2.1 1.1 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 21 U 4.2 2.1 1.1 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 21 U 4.2 2.1 1.1 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 21 U 4.2 2.1 1.1 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 21 U 4.2 2.1 1.1 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 21 U 4.2 2.1 1.1 ng/L 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS 149 50-150
13C2_8:2FTS 122 50-150
13C2_PFDoA 105 50-150
13C2_PFTeDA 106 50-150
13C3_PFBS 97 50-150
13C3_PFHxS 107 50-150
13C4_PFBA 117 50-150
13C4_PFHpA 120 50-150
13C5_PFHxA 115 50-150
13C5_PFPeA 119 50-150
13C6_PFDA 115 50-150
13C7_PFUdA 110 50-150
13C8_PFOA 131 50-150
13C8_PFOS 97 50-150
13C9_PFNA 114 50-150
d5-EtFOSAA 120 50-150
d3-MeFOSAA 114 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.

Date Sampled:10/01/2020 1545
Date Received: 10/05/2020

Description: FTBL-FBNAFS-02-S0O-100120

Laboratory 1D:VJ05046-016

Matrix: Solid

% Solids: 85.5 10/06/2020 2331

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/18/2020 1939 KMM2  10/16/2020 0930 69797
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 0.0011 U 0.0021 0.0011 0.00052 mg/Kg 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 0.0011 U 0.0021 0.0011 0.00052 mg/Kg 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 0.0011 U 0.0021 0.0011 0.00052 mg/Kg 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 0.0011 U 0.0021 0.0011 0.00052 mg/Kg 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00021 mg/Kg 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00021 mg/Kg 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00021 mg/Kg 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00021 mg/Kg 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00021 mg/Kg 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00021 mg/Kg 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00021 mg/Kg 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00021 mg/Kg 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00021 mg/Kg 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00021 mg/Kg 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00021 mg/Kg 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00021 mg/Kg 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00021 mg/Kg 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 0.00050 U 0.0010 0.00050 0.00021 mg/Kg 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS 105 50-150
13C2_8:2FTS 99 50-150
13C2_PFDoA 106 50-150
13C2_PFTeDA 96 50-150
13C3_PFBS 89 50-150
13C3_PFHxS 95 50-150
13C4_PFBA 95 50-150
13C4_PFHpA 99 50-150
13C5_PFHxA 100 50-150
13C5_PFPeA 100 50-150
13C6_PFDA 98 50-150
13C7_PFUdA 95 50-150
13C8_PFOA 96 50-150
13C8_PFOS 91 50-150
13C9_PFNA 96 50-150
d5-EtFOSAA 97 50-150
d3-MeFOSAA 94 50-150

LOQ = Limit of Quantitation
U = Not detected at or above the LOQ

H = Out of holding time W=R

B = Detected in the method blank
N = Recovery is out of criteria

eported on wet weight basis

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

DL = Detection Limit

J = Estimated result < LOQ and > DL

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ05046-017
Description: FTBL-FBNAFS-02-GW-100120 Matrix: Aqueous
Date Sampled:10/01/2020 1640
Date Received: 10/05/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/13/2020 2254 SES 10/13/2020 1008 69662
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 45 7.2 3.6 1.8 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 36 U 7.2 3.6 1.8 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 34 J 3.6 1.8 0.90 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 8.4 3.6 1.8 0.90 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 33 3.6 1.8 0.90 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 31 3.6 1.8 0.90 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 66 3.6 1.8 0.90 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 28 J 3.6 1.8 0.90 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 16 3.6 1.8 0.90 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 110 3.6 1.8 0.90 ng/L 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 18 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 1.8 U 3.6 1.8 0.90 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 7.5 3.6 1.8 0.90 ng/L 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS 112 50-150
13C2_8:2FTS 120 50-150
13C2_PFDoA 106 50-150
13C2_PFTeDA 97 50-150
13C3_PFBS 104 50-150
13C3_PFHxS 103 50-150
13C4_PFBA 102 50-150
13C4_PFHpA 110 50-150
13C5_PFHxA 108 50-150
13C5_PFPeA 113 50-150
13C6_PFDA 116 50-150
13C7_PFUdA 108 50-150
13C8_PFOA 109 50-150
13C8_PFOS 103 50-150
13C9_PFNA 106 50-150
d5-EtFOSAA 109 50-150
d3-MeFOSAA 99 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure
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Inorganic non-metals

Laboratory 1D:VJ05046-018

Description: FTBL-FBNAFS-01-S0O-100120 Matrix: Solid
Date Sampled:10/01/2020 1725 % Solids: 89.9 10/06/2020 2331

Date Received: 10/05/2020

Client: Arcadis U.S., Inc.

Analytical Method Dilution Analysis Date Analyst Prep Date Batch

Run Prep Method
1 (Soil pH meas) 9045D 1 10/16/2020 1744 AAB 70227
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
9045D 6.1 J su 1

Soil pH measured in water @ 21.2° C

Q = Surrogate failure

DL = Detection Limit
J = Estimated result < LOQ and > DL L = LCS/LCSD failure
S = MS/MSD failure

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

LOQ = Limit of Quantitation B = Detected in the method blank

U = Not detected at or above the LOQ N = Recovery is out of criteria
H = Out of holding time W = Reported on wet weight basis

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.

Description: FTBL-FBNAFS-01-S0O-100120

Date Sampled:10/01/2020 1725
Date Received: 10/05/2020

Laboratory 1D:VJ05046-018

Matrix: Solid

% Solids: 89.9 10/06/2020 2331

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/18/2020 1949 KMM2 10/16/2020 0930 69797
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 0.0012 U 0.0023 0.0012 0.00059 mg/Kg 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 0.0012 U 0.0023 0.0012 0.00059 mg/Kg 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 0.0012 U 0.0023 0.0012 0.00059 mg/Kg 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 0.0012 U 0.0023 0.0012 0.00059 mg/Kg 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00023 mg/Kg 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00023 mg/Kg 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 0.00091 J 0.0012 0.00060 0.00023 mg/Kg 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00023 mg/Kg 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00023 mg/Kg 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 0.0024 0.0012 0.00060 0.00023 mg/Kg 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 0.0021 0.0012 0.00060 0.00023 mg/Kg 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 0.0012 0.0012 0.00060 0.00023 mg/Kg 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 0.0041 0.0012 0.00060 0.00023 mg/Kg 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 0.0032 0.0012 0.00060 0.00023 mg/Kg 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00023 mg/Kg 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00023 mg/Kg 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00023 mg/Kg 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00023 mg/Kg 1
Run 1 Acceptance
Surrogate Q % Recovery  Limits
13C2_6:2FTS 107 50-150
13C2_8:2FTS 96 50-150
13C2_PFDoA 102 50-150
13C2_PFTeDA 97 50-150
13C3_PFBS 89 50-150
13C3_PFHxS 88 50-150
13C4_PFBA 94 50-150
13C4_PFHpA 99 50-150
13C5_PFHxA 100 50-150
13C5_PFPeA 96 50-150
13C6_PFDA 97 50-150
13C7_PFUdA 96 50-150
13C8_PFOA 97 50-150
13C8_PFOS 88 50-150
13C9_PFNA 97 50-150
d5-EtFOSAA 103 50-150
d3-MeFOSAA 102 50-150

LOQ = Limit of Quantitation
U = Not detected at or above the LOQ

H = Out of holding time W=R

B = Detected in the method blank
N = Recovery is out of criteria

eported on wet weight basis

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

DL = Detection Limit

J = Estimated result < LOQ and > DL

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

Pace Analytical Services, LLC (formerly S
106 Vantage Point Drive West Columbia,

healy Environmental Services, Inc.)
SC 29172

Page 27 of 42

(803) 791-9700 Fax (803) 791-9111 www.pacelabs.com



PFAS by LC/MS/MS

Client: Arcadis U.S., Inc. Laboratory ID:VJ05046-019
Description: FTBL-FBNAFS-01-GW-100120 Matrix: Aqueous
Date Sampled:10/01/2020 1810
Date Received: 10/05/2020

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 10/13/2020 2305 SES 10/13/2020 1008 69662
2 SOP SPE PFAS by ID SOP QSM B-15 5 10/14/2020 1435 SES 10/13/2020 1008 69662
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 3.7 U 7.3 3.7 1.8 ng/L 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 210 7.3 3.7 1.8 ng/L 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 3.7 U 7.3 3.7 1.8 ng/L 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 3.7 U 7.3 3.7 1.8 ng/L 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 27 J 3.6 1.8 0.91 ng/L 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 22 J 3.6 1.8 0.91 ng/L 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 260 3.6 1.8 0.91 ng/L 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 460 3.6 1.8 0.91 ng/L 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 630 3.6 1.8 0.91 ng/L 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 59 3.6 1.8 0.91 ng/L 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 280 3.6 1.8 0.91 ng/L 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 1000 DJ 18 9.0 45 ng/L 2
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 1.8 U 3.6 1.8 0.91 ng/L 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 12 3.6 1.8 0.91 ng/L 1
Run1l  Acceptance Run 2  Acceptance
Surrogate Q % Recovery Limits Q % Recovery Limits
13C2_6:2FTS 105 50-150 100 50-150
13C2_8:2FTS 115 50-150 87 50-150
13C2_PFDoA 82 50-150 87 50-150
13C2_PFTeDA 51 50-150 87 50-150
13C3_PFBS 90 50-150 92 50-150
13C3_PFHxS 96 50-150 97 50-150
13C4_PFBA 105 50-150 95 50-150
13C4_PFHpA 99 50-150 95 50-150
13C5_PFHxA 98 50-150 95 50-150
13C5_PFPeA 99 50-150 94 50-150
13C6_PFDA 105 50-150 95 50-150
13C7_PFUdA 96 50-150 98 50-150
13C8_PFOA 101 50-150 97 50-150
13C8_PFOS 78 50-150 100 50-150
13C9_PFNA 102 50-150 99 50-150
d5-EtFOSAA 98 50-150 102 50-150
d3-MeFOSAA 94 50-150 95 50-150
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range DL = Detection Limit Q = Surrogate failure
U = Not detected at or above the LOQ N = Recovery is out of criteria P = The RPD between two GC columns exceeds 40% J = Estimated result < LOQ and > DL L = LCS/LCSD failure
H = Out of holding time W = Reported on wet weight basis  LOD = Limit of Detection S = MS/MSD failure
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.

Date Sampled:10/01/2020 1745
Date Received: 10/05/2020

Description: FTBL-FBNAFS-03-S0O-100120

Laboratory 1D: VJ05046-020

Matrix: Solid

% Solids: 89.3 10/06/2020 2331

Run Prep Method

Analytical Method Dilution Analysis Date Analyst

Prep Date

Batch

1 SOP SPE PFAS by ID SOP QSM B-15 1 10/18/2020 2000 KMM2  10/16/2020 0930 69797
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00060 mg/Kg 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00060 mg/Kg 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00060 mg/Kg 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00060 mg/Kg 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 0.00088 J 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 0.0011 J 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 0.0011 J 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 0.0014 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Run 1 Acceptance

Surrogate Q % Recovery  Limits

13C2_6:2FTS 96 50-150

13C2_8:2FTS 88 50-150

13C2_PFDoA 96 50-150

13C2_PFTeDA 95 50-150

13C3_PFBS 89 50-150

13C3_PFHxS 89 50-150

13C4_PFBA 95 50-150

13C4_PFHpA 98 50-150

13C5_PFHxA 99 50-150

13C5_PFPeA 95 50-150

13C6_PFDA 95 50-150

13C7_PFUdA 97 50-150

13C8_PFOA 95 50-150

13C8_PFOS 88 50-150

13C9_PFNA 96 50-150

d5-EtFOSAA 94 50-150

d3-MeFOSAA 96 50-150

LOQ = Limit of Quantitation
U = Not detected at or above the LOQ
H = Out of holding time

B = Detected in the method blank
N = Recovery is out of criteria
W = Reported on wet weight basis

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

DL = Detection Limit

J = Estimated result < LOQ and > DL

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
(803) 791-9700 Fax (803) 791-9111 www.pacelabs.com

106 Vantage Point Drive West Columbia, SC 29172

Page 29 of 42
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Report#: 220101408

Project ID:  VJ05046-Fort Belvoir PFAS SI Report Date:  10/22/2020

Sample Results

FTBL-H3151-01-SO- Collect Date  10/01/2020 09:00 LABID 22010140801

100120 Receive Date  10/13/2020 14:10 Matrix Solid

EPA 9060A *Results Reported on Dry Weight Basis

Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 1 10/20/2020 11:22 PLH 695062
CAS# Parameter Result DL LOD LOQ Units
C-012 Total Organic Carbon 1140 153 200 250 mg/kg
FTBL-B3121-01-S0O- Collect Date  10/01/2020 12:30 LABID 22010140802
100120 Receive Date  10/13/2020 14:10 Matrix Solid

EPA 9060A *Results Reported on Dry Weight Basis

Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 1 10/20/2020 11:32 PLH 695062
CAS# Parameter Result DL LOD LOQ Units
C-012 Total Organic Carbon 2990 153 200 250 mg/kg
FTBL-FBNAFS-01-S0O- Collect Date ~ 10/01/2020 17:25 LABID 22010140803
100120 Receive Date  10/13/2020 14:10 Matrix Solid

EPA 9060A *Results Reported on Dry Weight Basis

Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch

NA NA NA 1 10/20/2020 12:05 PLH 695062

CAS# Parameter Result DL LOD LOQ Units
C-012 Total Organic Carbon 6700 153 200 250 mg/kg

Pace Gulf Coast Report#: 220101408 Page 10 of 13



Fort Belvoir PFAS PA/SI

DATA REVIEW

Fort Belvoir, Virginia

Perfluoroalkyl Substances (PFAS) Analysis
SDG # WC11006

Analyses Performed By:

Pace South Carolina

formerly Shealy Environmental Services
West Columbia, South Carolina

Report #1574R
Review Level: Stage 3/4
Project: 30001992.3DL10



DATA REVIEW REPORT

Sample ID

FTBL-B1495-01-SO-031021
FTBL-B1495-02-S0O-031021
FTBL-B1495-03-S0O-031021
FTBL-B1495-04-S0O-031021

Notes:

SUMMARY

This data quality assessment summarizes the review of Sample Delivery Groups (SDGs) # WC11006 for
samples collected in association with the Fort Belvoir Site. The review was conducted as a Stage 3/4
evaluation and included review of data package completeness. Only analytical data associated with
constituents of concern were reviewed for this validation. Field documentation was not included in this
review. Included with this assessment are the validation annotated sample result sheets, and chain of
custody. Analyses were performed on the following samples:

Lab ID

WC11006-001
WC11006-002
WC11006-003
WC11006-004

Matrix

Soil
Soil
Soil
Soil

Sample

Collection
Date

3/10/2021

3/10/2021
3/10/2021
3/10/2021

Parent Sample

1. Stage 4 validation was performed on sample FTBL-B1495-02-SO-031021.

arcadis.com
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DATA REVIEW REPORT

ANALYTICAL DATA PACKAGE DOCUMENTATION

The table below is the evaluation of the data package completeness.

Performance
Reported Acceptable
Not

Items Reviewed Yes Yes Required

Sample receipt condition

Requested analyses and sample results

Master tracking list

Methods of analysis

Reporting limits

Sample collection date

Laboratory sample received date

Sample preservation verification (as applicable)

Sample preparation/extraction/analysis dates

0. Fully executed Chain-of-Custody (COC) form
1.

23| |*|IN|e|a AL IN =

Narrative summary of QA or sample problems provided

X X X X X X X X X X X X
X X X X X X X X X X X X

12. Data Package Completeness and Compliance

Note:
QA - Quality Assurance

arcadis.com 3



DATA REVIEW REPORT

ORGANIC ANALYSIS INTRODUCTION

Analyses were performed according to United States Environmental Protection Agency (USEPA)
Modified Method 537. Data were reviewed in accordance with USEPA Method 537, Pace (Shealy)
Laboratories SOP ME00213-12 Determination of Per- and Polyfluoroalkyl Substances (PFAS) by LC/MS/
MS (Isotope Dilution) QSM 5.3 Table B-15, Department of Defense (DoD) Quality Systems Manual
(QSM) 5.3, DoD General Data Validation Guidelines, November 2019, DoD Final Data Validation
Guidelines Module 3: PFAS, May 2020, and Final Programmatic Uniform Federal Policy-Quality
Assurance Project Plan USAEC PFAS PA/SI Active Army Installations, October 2019 (Arcadis).

The data review process is an evaluation of data on a technical basis rather than a determination of
contract compliance. As such, the standards against which the data are being weighed may differ from
those specified in the analytical method. It is assumed that the data package represents the best efforts
of the laboratory and had already been subjected to adequate and sufficient quality review prior to
submission.

During the review process, laboratory qualified, and unqualified data are verified against the supporting
documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data
reviewer. Results are qualified with the following codes:

e Concentration (C) Qualifiers

U The analyte was not detected and was reported as less than the LOD. The LOD has been
adjusted for any dilution or concentration of the sample.

B The compound has been found in the sample as well as its associated blank, its presence in
the sample may be suspect.

¢ Quantitation (Q) Qualifiers
E The compound was quantitated above the calibration range.
D Concentration is based on a diluted sample analysis.
o Validation Qualifiers
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.

UJ The analyte was not detected and was reported as less than the LOD. However, the
associated numerical value is approximate.

UB Compound considered non-detect at the listed value due to associated blank contamination.

X 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 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.

A fact to keep in mind is that no compound concentration, even if it has passed all QC tests, is
guaranteed to be accurate. Strict QC serves to increase confidence in data, but any value potentially
contains error.

arcadis.com 4



DATA REVIEW REPORT
PERFLUOROALKYL SUBSTANCES (PFAS) ANALYSES

1. Holding Times

The specified holding times for the following methods are presented in the following table.

Soil 28 days to extraction; 28 days from Cool to <6 °C
USEPA modified extraction to analysis
537 DoD QSM 5.3
°obQ Water 28 days to extraction; 28 days from Cool to <6 °C

extraction to analysis
All samples were analyzed within the specified holding time criteria.

The holding time has been changed from the original holding time documented in EPA 537 of 14 days for
extraction to 28 days. This was documented in EPA Technical Brief EPA/600/F-17/022h Updated January
2020. Utilizing the new guidance of 28 days all samples were analyzed within the specified holding time

criteria.

2. Blank Contamination

Quality assurance (QA) blanks (i.e., method, instrument, and equipment rinse blanks) are prepared to
identify any contamination which may have been introduced into the samples during sample preparation
or field activity. Instrument blanks measure carryover in the instrument from one sample to another.
Method blanks measure laboratory contamination. Equipment rinse blanks measure contamination of
samples during field operations.

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank
is calculated for QA blanks containing concentrations greater than the detection limit (DL). The BAL is
compared to the associated sample results to determine the appropriate qualification of the sample
results, if needed.

Compounds were not detected above the DL in the associated blanks; therefore, detected sample results
were not associated with blank contamination.

3. Mass Calibration
Mass calibration and system performance were acceptable.
4. Calibration

Satisfactory instrument calibration is established to ensure that the instrument is capable of producing
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of
acceptable performance at the beginning of an experimental sequence. The continuing calibration
verifies that the instrument daily performance is satisfactory.

4.1 Initial Calibration

The percent relative standard deviation (%RSD) of the response factors (RF) must be less than 20%, or
for linear calibration, r2 2 0.99. Analytes must be within 70-130% of their true value for each calibration
standard.

arcadis.com 5



DATA REVIEW REPORT

4.2 Continuing Calibration

All target compounds associated with the continuing calibration standard must exhibit a percent difference
(%D) less than the control limit of 30%.

All compounds associated with the initial and continuing calibrations were within the specified control
limits.

4.3 Instrument Sensitivity Check (ISC)

The ISC concentration must be at the LOQ. All target compounds associated with the ISC must exhibit a
percent recovery (%R) of 70 to 130%.

All compounds associated with ISC recoveries were within control limits.

4.4 lon Transitions

Quantitation of analytes must use the ion transitions documented in DoD QSM 5.3 Table B-15.
The ion transitions were as specified in DoD QSM 5.3.

5. Isotopically labeled Standards

5.1 Extracted Internal Standards (EIS)

Labeled standards must be added to all field samples and QC samples prior to extraction. EIS recoveries
must be within 50% to 150% of ICAL midpoint standard area or area measured in the initial CCV on days
when ICAL not performed.

All EIS recoveries were within control limits.
6. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis

MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds
used to perform the MS/MSD analysis must exhibit a percent recovery within the DoD QSM 5.3
acceptance limits. The relative percent difference (RPD) between the MS/MSD recoveries must be

< 30%.

A MS/MSD analysis was not performed on a sample associated with this SDG.
7. Laboratory Control Sample (LCS) Analysis

The LCS analysis is used to assess the accuracy of the analytical method independent of matrix
interferences. The compounds associated with the LCS analysis must exhibit a percent recovery within
the DoD QSM 5.3 acceptance limits.

All compounds associated with the LCS analysis exhibited recoveries within the control limits.
8. Field Duplicate Analysis

Field duplicate analysis is used to assess the overall precision of the field sampling procedures and
analytical method. A control limit of 35% for water matrices and 50% for soils is applied to the RPD
between the parent sample and the field duplicate. In the instance when the parent and/or duplicate
sample concentrations are less than or equal to 5 times the LOQ, a control limit of two times the LOQ is
applied for water matrices and three time the LOQ for soil matrices.

A field duplicate sample was not collected on sample associated with this SDG.

arcadis.com 6



DATA REVIEW REPORT

9. Compound Identification

PFC analytes are identified by using the compound’s ion abundance ratios, signal-to-noise values, and
relative retention times.

All identified compounds met method criteria.
10. System Performance and Overall Assessment

Overall system performance was acceptable. Other than for those deviations specifically mentioned in
this review, the overall data quality is within the guidelines specified in the method.

arcadis.com



DATA REVIEW REPORT

DATA VALIDATION CHECKLIST FOR PFAS

Performance
Reported | Not
PFAS: 537M/DoD QSM 5.3 Acceptable

Required

Stage 2 Validation

Holding times

Reporting limits (units)

Blanks

A. Method blanks X X

B. Equipment blanks

C. Field blanks

Laboratory Control Sample (LCS) %R X X

Laboratory Control Sample Duplicate (LCSD) %R

LCS/LCSD Precision (RPD)

Matrix Spike (MS) %R

Matrix Spike Duplicate (MSD) %R

MS/MSD Precision (RPD)

Lab Duplicate (RPD)

X | X X X X X X
X | X X X X X X

Field Duplicate (RPD)

Extracted Internal Standard %R X X

Dilution Factor

Moisture Content

Stage 3/4 Validation

Instrument tune and performance check

Initial calibration %RSDs

Continuing calibration %Ds

Instrument sensitivity check

X | X | X | X X
X | X | X X X

lon transitions used

Compound identification and quantitation

A. Reconstructed ion chromatograms

B. Quantitation Reports

C. RT of sample compounds within the established
RT windows

arcadis.com 8



DATA REVIEW REPORT

Performance
Reported bl Not
PFAS: 537M/DoD QSM 5.3 Acceptable .
Required

D. lon Ratio %R

E. Transcription/calculations acceptable

F. Reporting limits adjusted to reflect sample

X X
dilutions
Notes:
%RSD Relative standard deviation
%R Percent recovery

RPD Relative percent difference

%D Percent difference

arcadis.com 9



DATA REVIEW REPORT

arcadis.com

VALIDATION PERFORMED BY:

SIGNATURE:

DATE:

PEER REVIEW:

DATE:

Lyndi Mott, Arcadis

June 2, 2021

Dennis Capria, Arcadis

June 15, 2021
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Stage3/4
PFAS Calibration Standards

SDG #: WC11006 Date: 6/1/2021
Lab: Pace (Shealy) Page: 1
Project: Fort Belvoir Validated by: LWM
Method:  EPA modified 537 per DoD QSM 5.3
Instrument : LCMSMS02
PFOS 3/16/2021 Calibration Page 73 of SDG WC11006
Calc %R Calc
Calculated [Reported [Amount Amount/ Reported
Cal Conc |[Std Area EIS Area |[EIS Conc [Area Ratio|RF RF ng/L Tvalue ng/L  |Tvalue %R
46.4 7023| 110911 1000| 0.063321( 1.3646776| 1.259694 50.27 46.4| 108.33 108
92.8 14535 115318 1000| 0.126043| 1.3582195| 1.259694 100.06 92.8( 107.82 108
185.6 28651 118684 1000| 0.241406( 1.3006775| 1.259694 191.64 185.6[ 103.25 103
464 75009| 116083 1000| 0.646167( 1.3926012| 1.259694 512.96 464| 110.55 111
928 139610| 122282 1000| 1.141705( 1.2302858| 1.259694| 906.34 928 97.67 97.7
1856 259280 118644 1000] 2.185361| 1.1774576| 1.259694| 1734.84 1856 93.47 93.5
4640 678222 118147 1000| 5.740493| 1.2371752| 1.259694| 4557.05 4640 98.21 98.2
9280 1351591 118797 1000| 11.37732| 1.2260039| 1.259694| 9031.81 9280 97.33 97.3
13920 1990538 120714 1000| 16.4897( 1.1846051| 1.259694| 13090.24 13920 94.04 94.0
18560 2714159 129961 1000| 20.88441| 1.1252377| 1.259694| 16578.96 18560 89.33 89.3
Avg RF 1.2596941|MATCH

Calculated Amount ng/L = ((Area Ratio x EIS Conc)/RF)

MATCH
MATCH
MATCH
MATCH
MATCH
MATCH
MATCH
MATCH
MATCH
MATCH



SDG #:
Lab:
Project:

Method:

WC11006

Stage3/4

PFAS ICV CCV Standards %R

Pace (Shealy)
Fort Belvoir

Instrument: LCMSMSO02
ICV 500_SVLC-1384 3/16/2021 16:21

EPA modified 537 per DoD QSM 5.3

Date: 6/2/2021
Page: 2
Validated by: LWM

Page 370 of SDG WC11006

ICVTV Reported
Analyte |ICV ng/L |ng/L Calculated %R |%R
PFHpA 464.63 500 92.93 92.9
PFPeA 460.29 500 92.06 92.1
PFOS 403.25 462.75 87.14 87.1

Instrument: LCMSMSO02
CCV 1000_SVLC-1409 3/16/2021 23:36

MATCH
MATCH
MATCH

Page 396 of SDG WC11006

ICVTV Reported
Analyte |ICV ng/L |ng/L Calculated %R |%R
PFHpA 986.24 1000 98.62 98.6
PFPeA 963.96 1000 96.40 96.4
PFOS 907.6 928 97.80 97.8

MATCH
MATCH
MATCH



Stage3/4
PFAS LCS

SDG #: WC11006 Date: 6/2/2021
Lab: Pace (Shealy) Page: 3
Project: Fort Belvoir Validated by:  LWM
Method:  EPA modified 537 per DoD QSM 5.3
Instrument: LCMSMS02
LCS WQ85713-002 Page 500 of SDG WC11006
Extract
Calculated |Final Extracted
EIS Conc Amount Volume [Sample Calculated ([Tvalue Calculated |Reported
Analyte |Std Area |EIS Area [ng/L Area Ratio|Avg RF ng/L mls Weight gm [mg/kg mg/kg % R %R
PFHpA 99410 655784 1001| 0.15159| 1.05638 143.64 10 1 0.00158 0.0020 78.92 79
PFPeA 118547 764447 1001| 0.155075( 1.01995 152.19 10 1 0.00167 0.0020 83.62 84
PFOS 24051 112377 1001| 0.214021| 1.259694 170.07 10 1 0.00187 0.0019 98.36 101

Differences in %R may be due to rounding of the true value
Calculated Amount ng/L = ((Area Ratio x EIS Conc)/RF)
ug/kg = [(ng/L x FV L)/ Weight g]
ug/kg dry weight = ug/kg / (%TS/100)
mg/kg = (ug/kg / 1000 )/0.91 extract volume correction factor

MATCH
MATCH
MATCH



Stage3/4
PFAS Sample Concentration

SDG #: WC11006 Date: 6/1/2021
Lab: Pace (Shealy) Page: 4
Project: Fort Belvoir Validated by: LWM
Method:  EPA modified 537 per DoD QSM 5.3
Field Sample: FTBL-B1495-02-S0-031021 Lab ID:WC11006-002 Page 39 of SDG WC11006

FV =10 ml; Weight =1gm; TS =89.1%

Dry

Weight

EIS Conc Calculated Value Reported

Analyte |Area EIS Area ng/L Area Ratio|Avg RF Amount ug/kg [ug/kg mg/kg mg/kg
PFHpA 76845 626271 1001 0.122702| 1.05638 1.1627 1.3049 0.00143 0.0014
PFPeA 248058 753623 1001( 0.329154| 1.01995 3.2304 3.6256 0.00398 0.0040
PFOS 76055 115459 1001( 0.658719| 1.259694 5.2344 5.8748 0.00646 0.0065

Calculated Amount ng/L = ((Area Ratio x EIS Conc)/RF)

ug/kg = [(ng/L x FV L)/ Weight g]

ug/kg dry weight = ug/kg / (%TS/100)

mg/kg = (ug/kg / 1000 )/0.91 extract volume correction factor

MATCH
MATCH
MATCH



Stage3/4

PFAS EIS
SDG #: WC11006 Date: 6/1/2021
Lab: Pace (Shealy) Page: 5
Project: Fort Belvoir Validated by: LWM

Method:  EPA modified 537 per DoD QSM 5.3

Field Sample: FTBL-B1495-02-S0-031021 Lab ID:WC11006-002
EIS 13C8_PFOS
REPORTED EIS %R 94

%R = 100 * EIS Area
ICAL 1000 EIS Area

EIS Area 115459 Page 41 of SDG WC11006
ICAL 1000 EIS Area 122282 Page 80 of SDG WC11006
%R 94.4 MATCH



CHAIN OF CUSTODY

CORRECTED SAMPLE ANALYSIS DATA
SHEETS
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PACE ANALYTICAL SERVICES, LLC

f’.%m walybeal

Client: Arcadis

Samples Receipt Checklist [SRC) (MEOO1EC-15] Revised:9/29/2020
|ssuing Authority: Pace ENY - wZDL Pagolafl
Sample Receipt Checklist (SRC)
Cooler Inspected by/dage; M1 ¢ 0871202 Tap# WCII006

IE{;‘:JFH ul n,n;,...:l;lf | l'ﬂ

————

cc | [Clieer [ JUPS [¢]TedFs Dﬁt'h..,"r

Wi [ Mo

|. Wers custody seals presenr on the cooler?

Nur«.,a.

2. 1f engrody seals were presenl, were they intaet and unbroken'?

H Srrip 10 4

riginal temperature upon

27 _,'1.'-‘ 1 A sNA &y A I.'h'ﬁ. e MA __-'\I"'- Eld

Chlorine sSirp [L: 5* Tessitescl by M4
receipl { Derived (Corrected) temperature upon receipt  %6Solid Snap-Cup 1D 2150

Methud: [ Temperature Blank [ ieainst Bodles TR Gun 10; # IR Gun Corraction Taclor; © o
Wiethod of coolant:  [¥] wer lee [ 1ee Packs L] v Jec |:| Nope

]ves| CINe| [FINa .

If wmperature of any cooler excesded 6070, was Project Manager Woliled?
P was Motified by phone S email ¢ Gee-lo-face (circle one).

Yes| [ o] [CINafd, s the commercial cowier’s pucking 3lip sttached to this form?

ves| [ INo 3. Wore propar custody procedures (relinguishad received) Gllowed?

|7| Y Cs D Mo 6. Were sample [Ds listed on the COC

Yes| [ Mo 7. Were sampla [Ds listed on all sample containees?

Yes) L_INo 8. Was collection dale & time lisced on the COC?

ves| [ Mo Q. Was cellection dale & lime listed on all sample containers?

ves| [ | No 10. Did all cantainer Tabel information ([0, dare, time) asree with the COO7 1

ves| []Ne

11. Wers teats 1o be performed listed on the COCT

Yes D o

12, Thd all samples arrive in the propuer containers for each teat andeor in good condition
tunbroken, lids on, cte.)?

ves| LMo

L3, Was sdequate samplz volume available?

Yes |:| M

L4, Were all samples received within ¥ the holling tines or 48 heurs, shichever comes firse?

UTE'ES, [ No

L 5. Were uny samples containers missingiescess (oirele oned samples Mut lisled on COCY

[ves| LdWo| [FINA

16 For VOA und REE-173 samplos, were bubhles present =*pea-size” (Y7or Smim in dismeter) |
inany of the VA wvials?

[ ves] L] [W]na

I 7. Wore all DROmenalsinutrient samples roccived &t a pll ol = 27

T ves| Lo NA

L#. Were all cyanide samples recoived ata pEL > 12 and =ul [de sumples received ata pH =97

[ ves| L Nof FNA

1%, Were all applicable NI TEN cyanide phenel 625 17608 3 (= 0,5mg L) samples free af
residual chlorine?

[ dves| [InNa FARE

20 Were client remurkssregquests (12 requested dilutioms, MSS0 designativns, cle.,,
correctly wanscribied from the COC into the comment scotion in LIMS?

ch [Ino

21. Waz the quote numher listed on the conainer label? 1] vis, Quote ¥ 27912

sample Mreservation  (Must be completad for any sampla(s) ncorrectly preserved or with headspace.)

Samples) =4

| ime of preservation ™A

in sample receiving with M mL. of virele one: 112804, TNO3, HCL NaOH using SR 4

wers recelved incorrectly preser -umi r1I'IIZ] wre achjusted aceardingly

- If mors than one preservielive s nocded, please aote in the comments hE[l:m,

Samplefs) NA

were reeeived with bubbles =6 mm in diamerer.

Sumpleals) M

adjusted accordlnbly in s ple reeeiving with sodium Thiicisyl fato (M, 5,050 with Shealy 112; FA

were recgived with TRO = 0.5 mgT. (TPF19 is pa ) and were

SR barcanle labels applisd by { ¥ ],_7 Ve I AT I'I? |

Conmimerils:
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.

Date Sampled:03/10/2021 1130
Date Received:03/11/2021

Description: FTBL-B1495-01-S0-031021

Laboratory ID: WC11006-001

Matrix: Solid

% Solids: 80.3 03/11/2021 2358

Run Prep Method

Analytical Method Dilution Analysis Date Analyst

Prep Date

Batch

1 SOP SPE PFAS by ID SOP QSM B-15 1 03/17/2021 0030 JJG 03/15/2021 1121 85713
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00060 mg/Kg 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00060 mg/Kg 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00060 mg/Kg 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 0.0012 U 0.0024 0.0012 0.00060 mg/Kg 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 0.00060 U 0.0012 0.00060 0.00024 mg/Kg 1
Run 1 Acceptance

Surrogate Q % Recovery Limits

13C2_6:2FTS 99 50-150

13C2_8:2FTS 94 50-150

13C2_PFDoA 103 50-150

13C2_PFTeDA 104 50-150

13C3_PFBS 85 50-150

13C3_PFHxS 97 50-150

13C4_PFBA 104 50-150

13C4_PFHpA 106 50-150

13C5_PFHxA 101 50-150

13C5_PFPeA 106 50-150

13C6_PFDA 100 50-150

13C7_PFUdA 103 50-150

13C8_PFOA 107 50-150

13C8_PFOS 98 50-150

13C9_PFNA 101 50-150

d5-EtFOSAA 103 50-150

d3-MeFOSAA 108 50-150

LOQ = Limit of Quantitation
U = Not detected at or above the LOQ

H = Out of holding time W=R

B = Detected in the method blank
N = Recovery is out of criteria

eported on wet weight basis

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

DL = Detection Limit

J = Estimated result < LOQ and > DL

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

Pace Analytical Services, LLC (formerly S
106 Vantage Point Drive West Columbia,

healy Environmental Services, Inc.)
SC 29172
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(803) 791-9700 Fax (803) 791-9111 www.pacelabs.com



PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.

Date Sampled:03/10/2021 1305
Date Received:03/11/2021

Description: FTBL-B1495-02-S0-031021

Laboratory ID: WC11006-002

Matrix: Solid

% Solids: 89.1 03/11/2021 2358

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 03/17/2021 0040 JJG 03/15/2021 1121 85713
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 0.0011 U 0.0022 0.0011 0.00056 mg/Kg 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 0.0012 J 0.0022 0.0011 0.00056 mg/Kg 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 0.0011 U 0.0022 0.0011 0.00056 mg/Kg 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 0.0011 U 0.0022 0.0011 0.00056 mg/Kg 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 0.00068 J 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9  PFAS by ID SOP 0.0014 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 0.0038 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 0.0040 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 0.0065 0.0011 0.00055 0.00022 mg/Kg 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS 95 50-150
13C2_8:2FTS 92 50-150
13C2_PFDoA 93 50-150
13C2_PFTeDA 99 50-150
13C3_PFBS 83 50-150
13C3_PFHxS 91 50-150
13C4_PFBA 96 50-150
13C4_PFHpA 98 50-150
13C5_PFHxA 94 50-150
13C5_PFPeA 99 50-150
13C6_PFDA 100 50-150
13C7_PFUdA 105 50-150
13C8_PFOA 100 50-150
13C8_PFOS 94 50-150
13C9_PFNA 95 50-150
d5-EtFOSAA 94 50-150
d3-MeFOSAA 92 50-150

LOQ = Limit of Quantitation
U = Not detected at or above the LOQ

H = Out of holding time W=R

B = Detected in the method blank
N = Recovery is out of criteria

eported on wet weight basis

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

DL = Detection Limit

J = Estimated result < LOQ and > DL

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

Pace Analytical Services, LLC (formerly S
106 Vantage Point Drive West Columbia,

healy Environmental Services, Inc.)
SC 29172
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.

Date Sampled:03/10/2021 1400
Date Received:03/11/2021

Description: FTBL-B1495-03-S0-031021

Laboratory ID: WC11006-003

Matrix: Solid

% Solids: 88.7 03/11/2021 2358

Run Prep Method

Analytical Method Dilution Analysis Date Analyst

Prep Date

Batch

1 SOP SPE PFAS by ID SOP QSM B-15 1 03/17/2021 0051 JJG 03/15/2021 1121 85713
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 0.00095 U 0.0019 0.00095 0.00048 mg/Kg 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 0.00095 U 0.0019 0.00095 0.00048 mg/Kg 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 0.00095 U 0.0019 0.00095 0.00048 mg/Kg 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 0.00095 U 0.0019 0.00095 0.00048 mg/Kg 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 0.00048 U 0.00096 0.00048 0.00019 mg/Kg 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 0.00048 U 0.00096 0.00048 0.00019 mg/Kg 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 0.00048 U 0.00096 0.00048 0.00019 mg/Kg 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 0.00048 U 0.00096 0.00048 0.00019 mg/Kg 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 0.00048 U 0.00096 0.00048 0.00019 mg/Kg 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 0.00048 U 0.00096 0.00048 0.00019 mg/Kg 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 0.00048 U 0.00096 0.00048 0.00019 mg/Kg 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 0.00048 U 0.00096 0.00048 0.00019 mg/Kg 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 0.00048 U 0.00096 0.00048 0.00019 mg/Kg 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 0.00048 U 0.00096 0.00048 0.00019 mg/Kg 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 0.00048 U 0.00096 0.00048 0.00019 mg/Kg 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 0.00048 U 0.00096 0.00048 0.00019 mg/Kg 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 0.00048 U 0.00096 0.00048 0.00019 mg/Kg 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 0.0020 0.00096 0.00048 0.00019 mg/Kg 1
Run 1 Acceptance

Surrogate Q % Recovery  Limits

13C2_6:2FTS 98 50-150

13C2_8:2FTS 113 50-150

13C2_PFDoA 105 50-150

13C2_PFTeDA 109 50-150

13C3_PFBS 84 50-150

13C3_PFHxS 101 50-150

13C4_PFBA 104 50-150

13C4_PFHpA 104 50-150

13C5_PFHxA 104 50-150

13C5_PFPeA 103 50-150

13C6_PFDA 102 50-150

13C7_PFUdA 109 50-150

13C8_PFOA 108 50-150

13C8_PFOS 94 50-150

13C9_PFNA 104 50-150

d5-EtFOSAA 106 50-150

d3-MeFOSAA 101 50-150

LOQ = Limit of Quantitation
U = Not detected at or above the LOQ

H = Out of holding time W=R

B = Detected in the method blank
N = Recovery is out of criteria

eported on wet weight basis

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

DL = Detection Limit

J = Estimated result < LOQ and > DL

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

Pace Analytical Services, LLC (formerly S
106 Vantage Point Drive West Columbia,

healy Environmental Services, Inc.)
SC 29172
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PFAS by LC/MS/MS

Client: Arcadis U.S., Inc.

Date Sampled:03/10/2021 1210
Date Received:03/11/2021

Description: FTBL-B1495-04-S0-031021

Laboratory ID: WC11006-004

Matrix: Solid

% Solids: 80.7 03/11/2021 2358

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch
1 SOP SPE PFAS by ID SOP QSM B-15 1 03/17/2021 0102 JJG 03/15/2021 1121 85713
CAS Analytical
Parameter Number Method Result Q LOQ LOD DL  Units Run
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP 0.0011 U 0.0022 0.0011 0.00055 mg/Kg 1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 0.0011 U 0.0022 0.0011 0.00055 mg/Kg 1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP 0.0011 U 0.0022 0.0011 0.00055 mg/Kg 1
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9  PFAS by ID SOP 0.0011 U 0.0022 0.0011 0.00055 mg/Kg 1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4  PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-butanoic acid (PFBA) 375-22-4  PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4  PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP 0.00055 U 0.0011 0.00055 0.00022 mg/Kg 1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 0.0017 0.0011 0.00055 0.00022 mg/Kg 1
Run 1 Acceptance
Surrogate Q % Recovery Limits
13C2_6:2FTS 95 50-150
13C2_8:2FTS 104 50-150
13C2_PFDoA 99 50-150
13C2_PFTeDA 107 50-150
13C3_PFBS 80 50-150
13C3_PFHxS 94 50-150
13C4_PFBA 100 50-150
13C4_PFHpA 99 50-150
13C5_PFHxA 99 50-150
13C5_PFPeA 102 50-150
13C6_PFDA 96 50-150
13C7_PFUdA 102 50-150
13C8_PFOA 102 50-150
13C8_PFOS 100 50-150
13C9_PFNA 100 50-150
d5-EtFOSAA 103 50-150
d3-MeFOSAA 104 50-150

LOQ = Limit of Quantitation
U = Not detected at or above the LOQ

H = Out of holding time W=R

B = Detected in the method blank
N = Recovery is out of criteria

eported on wet weight basis

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
LOD = Limit of Detection

DL = Detection Limit

J = Estimated result < LOQ and > DL

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

Pace Analytical Services, LLC (formerly S
106 Vantage Point Drive West Columbia,

healy Environmental Services, Inc.)
SC 29172
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Appendix N - Site Inspection Laboratory Analytical Results - Groundwater

USAEC PFAS Preliminary Assessment/Site Inspection
Fort Belvoir, Virginia

Analyte

OSD Tapwater
Risk
Screening
Level

AOPI 1980s Plane Crash 1980s Plane Crash Building 1436 (LRC) | Building 3121 (LRC)
FTBL-1980PC-01 FTBL-1980PC-02 FTBL-B1436-01 FTBL-B3121-01

Sample ID

FTBL-1980PC-01-GW-
093020

FTBL-1980PC-02-GW-
093020

FTBL-B1436-01-GW-
092720

FTBL-B3121-01-GW-
100120

Sample Date 9/30/2020 09/30/2020 09/27/2020 10/01/2020

SampleType| N |

Matrix Groundwater

Groundwater

Groundwater

Groundwater

PFASs

6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 -- ng/L 8.5 UdJ- 13 UdJd- 420 58

8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 -- ng/L 8.5 UJ- 13 UJd- 8.0 uJ 7.0 U
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 -- ng/L 8.5 Ud- 13 Ud- 8.0 uJ 7.0 U
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 -- ng/L 8.5 UJ- 13 UJd- 8.0 uJ 7.0 U
Perfluorobutane sulfonic acid (PFBS) 375-73-5 600 ng/L 2.2 J- 6.7 UJd- 460 7.5
Perfluorobutanoic acid (PFBA) 375-22-4 -- ng/L 3.4 J- 6.3 J- 1,200 J 64
Perfluorodecanoic acid (PFDA) 335-76-2 -- ng/L 4.2 UJd- 6.7 uJd- 4.0 uJ 3.5 U
Perfluorododecanoic acid (PFDoA) 307-55-1 -- ng/L 4.2 UJ- 6.7 UJd- 4.0 uJ 3.5 U
Perfluoroheptanoic acid (PFHpA) 375-85-9 -- ng/L 4.2 UJd- 6.7 uJd- 570 110
Perfluorohexane sulfonic acid (PFHxS) 355-46-4 -- ng/L 15 J- 14 J+ 1,100 J 26
Perfluorohexanoic acid (PFHxA) 307-24-4 -- ng/L 3.3 J- 4.6 J- 3,000 J 130
Perfluorononanoic acid (PFNA) 375-95-1 -- ng/L 4.2 UdJ- 6.7 UdJd- 25 J+ 8.4
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 40 ng/L 11 J+ 13 J+ 1,400 J 26
Perfluorooctanoic acid (PFOA) 335-67-1 40 ng/L 4.2 UJ- 11 J- 270 J 47
Perfluoropentanoic acid (PFPeA) 2706-90-3 -- ng/L 2.3 J- 4.3 J- 5,500 200
Perfluorotetradecanoic acid (PFTeA) 376-06-7 -- ng/L 4.2 UJ- 6.7 UJd- 4.0 R 3.5 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 -- ng/L 4.2 UdJ- 6.7 UdJd- 4.0 uJ 3.5 U
Perfluoroundecanoic acid (PFUdA) 2058-94-8 -- ng/L 4.2 UJ- 6.7 UJ- 4.0 uJ 3.5 U
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Appendix N - Site Inspection Laboratory Analytical Results - Groundwater
USAEC PFAS Preliminary Assessment/Site Inspection
Fort Belvoir, Virginia

AOPI Building 3121 (LRC) Building 3121 (LRC) Building 707 (LRC) DAAF Fire Station FBNA Fire Station
FTBL-B3121-02 FTBL-B3121-03 FTBL-B707-01 FTBL-DAAF-01 FTBL-FBNAFS-01

OSD Tapwater

Risk_ Sample ID FTBL-B3121-02-GW- FTBL-B3121-03-GW- FTBL-B707-01-GW- FTBL-DAAF-01-GW- | FTBL-FBNAFS-01-GW-
Analyte Screening 100120 092920 092820 092820 100120
-
SampleType| N | I Y

PFASs

6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 -- ng/L 7.0 U 7.3 U 16 970 J 210

8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 -- ng/L 7.0 U 7.3 U 7.6 U 13 J+ 7.3 U
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 -- ng/L 7.0 U 7.3 U 7.6 U 7.2 U 7.3 U
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 -- ng/L 7.0 U 7.3 U 7.6 U 7.2 U 7.3 U
Perfluorobutane sulfonic acid (PFBS) 375-73-5 600 ng/L 8.0 4.3 15 230 2.7 J
Perfluorobutanoic acid (PFBA) 375-22-4 -- ng/L 7.9 3.6 U 22 270 260
Perfluorodecanoic acid (PFDA) 335-76-2 -- ng/L 3.5 U 3.6 U 3.8 U 3.6 U 3.6 U
Perfluorododecanoic acid (PFDoA) 307-55-1 -- ng/L 3.5 U 3.6 U 3.8 U 3.6 U 3.6 U
Perfluoroheptanoic acid (PFHpA) 375-85-9 -- ng/L 6.1 3.6 U 27 270 460
Perfluorohexane sulfonic acid (PFHxS) 355-46-4 -- ng/L 11 21 700 1,900 J 2.2 J
Perfluorohexanoic acid (PFHxA) 307-24-4 -- ng/L 9.6 2.8 J 68 790 630
Perfluorononanoic acid (PFNA) 375-95-1 -- ng/L 2.4 J 3.6 U 2.6 J 54 59
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 40 ng/L 19 J+ 10 220 2,500 J 12
Perfluorooctanoic acid (PFOA) 335-67-1 40 ng/L 14 3.0 J 67 330 280
Perfluoropentanoic acid (PFPeA) 2706-90-3 -- ng/L 13 2.7 J 62 1,300 J 1,000 J
Perfluorotetradecanoic acid (PFTeA) 376-06-7 -- ng/L 3.5 uJ 3.6 U 3.8 U 3.6 U 3.6 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 -- ng/L 3.5 U 3.6 U 3.8 U 3.6 uJ 3.6 U
Perfluoroundecanoic acid (PFUdA) 2058-94-8 -- ng/L 3.5 U 3.6 U 3.8 U 3.6 U 3.6 U
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Appendix N - Site Inspection Laboratory Analytical Results - Groundwater
USAEC PFAS Preliminary Assessment/Site Inspection
Fort Belvoir, Virginia

AOPI FBNA Fire Station FBNA Fire Station FTBL-66 and FTBL-68 FTBL-66 and FTBL-68
Location FTBL-FBNAFS-02 FTBL-PSA2009-MW42 FTBL-AOPC20-MWO02 | FTBL-FATTS-LTM-MWO08

Risk samole ID FTBL-FBNAFS-02-GW-| FTBL-PSA2009-MW42- | FTBL-AOPC20-MWO02- | FTBL-FATTS-LTM-MWO08-
Analyte Screening P 100120 093020 092920 093020

Level
Sample Date 10/01/2020 09/30/2020 09/29/2020 09/30/2020
Sample Type

Matrix Groundwater Groundwater Groundwater Groundwater

OSD Tapwater

PFASs

6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 -- ng/L 45 7.0 U 7.5 U 7.2 U
8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 -- ng/L 7.2 U 7.0 U 7.5 U 7.2 U
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 -- ng/L 7.2 U 7.0 U 7.5 U 7.2 U
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 -- ng/L 7.2 U 7.0 U 7.5 U 7.2 U
Perfluorobutane sulfonic acid (PFBS) 375-73-5 600 ng/L 3.4 J 3.5 U 5.1 5.3
Perfluorobutanoic acid (PFBA) 375-22-4 -- ng/L 33 2.2 J 11 5.3
Perfluorodecanoic acid (PFDA) 335-76-2 -- ng/L 3.6 U 3.5 U 3.8 U 3.6 U
Perfluorododecanoic acid (PFDoA) 307-55-1 -- ng/L 3.6 U 3.5 U 3.8 U 3.6 U
Perfluoroheptanoic acid (PFHpA) 375-85-9 -- ng/L 31 3.5 U 5.2 2.2 J
Perfluorohexane sulfonic acid (PFHxS) 355-46-4 -- ng/L 8.4 3.5 U 10 3.6 U
Perfluorohexanoic acid (PFHxA) 307-24-4 -- ng/L 66 2.4 J 10 2.9 J
Perfluorononanoic acid (PFNA) 375-95-1 -- ng/L 2.8 J 3.5 U 2.7 J 3.6 U
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 40 ng/L 7.5 2.2 J 3.8 3.6 U
Perfluorooctanoic acid (PFOA) 335-67-1 40 ng/L 16 2.1 J 10 2.9 J
Perfluoropentanoic acid (PFPeA) 2706-90-3 -- ng/L 110 3.3 J 13 4.1
Perfluorotetradecanoic acid (PFTeA) 376-06-7 -- ng/L 3.6 U 3.5 U 3.8 U 3.6 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 -- ng/L 3.6 U 3.5 U 3.8 U 3.6 U
Perfluoroundecanoic acid (PFUdA) 2058-94-8 -- ng/L 3.6 U 3.5 U 3.8 U 3.6 U
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Appendix N - Site Inspection Laboratory Analytical Results - Groundwater

USAEC PFAS Preliminary Assessment/Site Inspection
Fort Belvoir, Virginia

Analyte

OSD Tapwater
Risk

Screening
Level

AOPI

Location

Sample ID

Sample Date
Sample Type

Matrix

Units

FTBL-66 and FTBL-68 FTBL-66 and FTBL-68 FTBL-66 and FTBL-68 FTBL-12

FTBL-M18-MW31

FTBL-M18-MW31-

092920

09/29/2020 09/30/2020 10/01/2020

Groundwater

FTBL-M26-LTM-06

FTBL-M26-LTM-06-

093020

Groundwater

FTBL-MO7-MWO02 FTBL-12-01

FTBL-M07-MWO02-100120 | FTBL-12-01-GW-092820

Groundwater

09/28/2020

Groundwater

Qual

PFASs

6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 -- ng/L 7.2 U 71 U 7.3 U 10,000 J
8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 -- ng/L 7.2 U 71 U 7.3 U 35

N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 -- ng/L 7.2 U 71 U 7.3 U 7.2 U
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 -- ng/L 7.2 U 71 U 7.3 U 7.2 U
Perfluorobutane sulfonic acid (PFBS) 375-73-5 600 ng/L 2.7 J 3.6 U 2.8 J 730 J
Perfluorobutanoic acid (PFBA) 375-22-4 -- ng/L 8.4 6.9 9.1 960 J
Perfluorodecanoic acid (PFDA) 335-76-2 -- ng/L 3.6 U 3.6 U 3.6 U 12
Perfluorododecanoic acid (PFDoA) 307-55-1 -- ng/L 3.6 U 3.6 3.6 U 3.6 U
Perfluoroheptanoic acid (PFHpA) 375-85-9 -- ng/L 4.8 3.6 U 4.4 1,700 J
Perfluorohexane sulfonic acid (PFHxS) 355-46-4 -- ng/L 12 49 4.5 16,000 J
Perfluorohexanoic acid (PFHxA) 307-24-4 -- ng/L 8.9 3.4 J 7.1 6,400 J
Perfluorononanoic acid (PFNA) 375-95-1 -- ng/L 3.6 U 3.6 U 3.6 U 340
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 40 ng/L 7.0 1.9 J 25 J 6,200 J
Perfluorooctanoic acid (PFOA) 335-67-1 40 ng/L 8.4 4.5 11 12,000 J
Perfluoropentanoic acid (PFPeA) 2706-90-3 -- ng/L 8.7 3.6 6.1 5,800 J
Perfluorotetradecanoic acid (PFTeA) 376-06-7 -- ng/L 3.6 U 3.6 U 3.6 U 3.6 uJ
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 -- ng/L 3.6 U 3.6 U 3.6 U 3.6 U
Perfluoroundecanoic acid (PFUdA) 2058-94-8 -- ng/L 3.6 U 3.6 U 3.6 U 2.3 J
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Appendix N - Site Inspection Laboratory Analytical Results - Groundwater
USAEC PFAS Preliminary Assessment/Site Inspection
Fort Belvoir, Virginia

AOPI FTBL-12 FTBL-12 FTBL-12 Hangar 3145 Hangar 3151
Location FTBL-12-01 FTBL-12-02 FTBL-12-03 FTBL-H3145-01 FTBL-H3151-01

OSD Tapwater

Rk | sompern | puprowIm | FTSLIZGEGN. erg, 105 sz FTOLSLSOLOW | FTOLSleL oL G
S Sample Date 09/29/2020 10/01/2020
Sample Type
Matrix Groundwater Groundwater Groundwater Groundwater Groundwater

PFASs

6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 -- ng/L 10,000 J 8,500 J 15,000 J 4.5 J 38

8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 -- ng/L 29 44 J 270 J 7.0 U 7.4 U
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 -- ng/L 7.5 U 35 U 140 R 7.0 U 7.4 U
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 -- ng/L 7.5 U 35 U 140 UJd- 7.0 U 7.4 U
Perfluorobutane sulfonic acid (PFBS) 375-73-5 600 ng/L 740 J 1,600 J 3,100 J 3.8 6.3
Perfluorobutanoic acid (PFBA) 375-22-4 -- ng/L 940 J 1,400 J 2,600 J 11 31
Perfluorodecanoic acid (PFDA) 335-76-2 -- ng/L 11 9.8 J 44 J 3.5 U 3.7 U
Perfluorododecanoic acid (PFDoA) 307-55-1 -- ng/L 3.8 U 18 U 72 UJd- 3.5 U 3.7 U
Perfluoroheptanoic acid (PFHpA) 375-85-9 -- ng/L 1,700 J 2,000 J 4,700 J 3.4 J 16
Perfluorohexane sulfonic acid (PFHxS) 355-46-4 -- ng/L 16,000 J 14,000 J 60,000 J 14 95
Perfluorohexanoic acid (PFHxA) 307-24-4 -- ng/L 6,400 J 9,500 J 20,000 J 13 39
Perfluorononanoic acid (PFNA) 375-95-1 -- ng/L 340 290 J 2,700 J 3.5 U 3.3 J
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 40 ng/L 5,900 J 4,300 J 28,000 J 28 110
Perfluorooctanoic acid (PFOA) 335-67-1 40 ng/L 12,000 J 9,200 J 52,000 J 8.6 38
Perfluoropentanoic acid (PFPeA) 2706-90-3 -- ng/L 5,700 J 7,500 J 12,000 J 18 52
Perfluorotetradecanoic acid (PFTeA) 376-06-7 -- ng/L 3.8 uJ 18 U 72 R 3.5 U 3.7 uJ
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 -- ng/L 3.8 U 18 U 72 Ud- 3.5 U 3.7 U
Perfluoroundecanoic acid (PFUdA) 2058-94-8 -- ng/L 2.2 J 18 U 46 J 3.5 U 3.7 U
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Appendix N - Site Inspection Laboratory Analytical Results - Groundwater
USAEC PFAS Preliminary Assessment/Site Inspection
Fort Belvoir, Virginia

AOPI Hangar 3232 Hangar 3232 Lewis Village Car Fire |North Post Fire Station
Location FTBL-H3232-01 FTBL-MW-1R FTBL-LVCF-01 FTBL-NPFS-01

OSD Tapwater

S Sample Date 09/30/2020 09/27/2020
Sample Type
Matrix Groundwater Groundwater Groundwater Groundwater

PFASs

6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 -- ng/L 7.2 U 17 J- 11 52

8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 -- ng/L 7.2 U 5.3 J- 7.2 U 7.5 U
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 -- ng/L 7.2 U 7.3 U 7.2 U 7.5 U
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 -- ng/L 7.2 U 7.3 U 7.2 U 7.5 U
Perfluorobutane sulfonic acid (PFBS) 375-73-5 600 ng/L 18 38 J- 12 21
Perfluorobutanoic acid (PFBA) 375-22-4 -- ng/L 15 42 15 36
Perfluorodecanoic acid (PFDA) 335-76-2 -- ng/L 3.6 U 3.2 J 3.6 U 3.8 U
Perfluorododecanoic acid (PFDoA) 307-55-1 -- ng/L 3.6 U 3.7 U 3.6 U 3.8 U
Perfluoroheptanoic acid (PFHpA) 375-85-9 -- ng/L 12 56 6.4 46
Perfluorohexane sulfonic acid (PFHxS) 355-46-4 -- ng/L 230 800 J 13 140
Perfluorohexanoic acid (PFHxA) 307-24-4 -- ng/L 38 170 19 81
Perfluorononanoic acid (PFNA) 375-95-1 -- ng/L 21 J 9.3 3.6 U 4.6
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 40 ng/L 130 1,400 J 16 330
Perfluorooctanoic acid (PFOA) 335-67-1 40 ng/L 59 110 21 44
Perfluoropentanoic acid (PFPeA) 2706-90-3 -- ng/L 24 120 53 100
Perfluorotetradecanoic acid (PFTeA) 376-06-7 -- ng/L 3.6 uJ 3.7 U 3.6 U 3.8 R
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 -- ng/L 3.6 U 3.7 U 3.6 U 3.8 U
Perfluoroundecanoic acid (PFUdA) 2058-94-8 -- ng/L 3.6 U 3.7 U 3.6 U 3.8 U
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Appendix N - Site Inspection Laboratory Analytical Results - Groundwater
USAEC PFAS Preliminary Assessment/Site Inspection
Fort Belvoir, Virginia

AOPI Old and New South Old and New South
Post Fire Stations Post Fire Stations
Location FTBL-OSPFS-01 FTBL-OSPFS-01

OSD Tapwater

Risk Samole |p | FTBL-OSPFS-01-GW- | DUP-3-092920 / FTBL-
Analyte Screening P 092920 OSPFS-01-GW-092920

Level

Sample Date 09/29/2020 09/29/2020
Sample Typs

Matrix Groundwater Groundwater

Units Result
PFASs
6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 -- ng/L 980 J 1,000 J
8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 -- ng/L 59 60
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 -- ng/L 7.5 U 7.4 U
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 -- ng/L 7.5 U 7.4 U
Perfluorobutane sulfonic acid (PFBS) 375-73-5 600 ng/L 91 94
Perfluorobutanoic acid (PFBA) 375-22-4 -- ng/L 160 150
Perfluorodecanoic acid (PFDA) 335-76-2 -- ng/L 3.8 U 3.7 U
Perfluorododecanoic acid (PFDoA) 307-55-1 -- ng/L 3.8 U 3.7 U
Perfluoroheptanoic acid (PFHpA) 375-85-9 -- ng/L 140 130
Perfluorohexane sulfonic acid (PFHxS) 355-46-4 -- ng/L 680 J 600 J
Perfluorohexanoic acid (PFHxA) 307-24-4 -- ng/L 450 410
Perfluorononanoic acid (PFNA) 375-95-1 -- ng/L 24 26
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 40 ng/L 1,100 J 840 J
Perfluorooctanoic acid (PFOA) 335-67-1 40 ng/L 160 150
Perfluoropentanoic acid (PFPeA) 2706-90-3 -- ng/L 550 560
Perfluorotetradecanoic acid (PFTeA) 376-06-7 -- ng/L 3.8 uJ 3.7 uJ
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 -- ng/L 3.8 U 3.7 U
Perfluoroundecanoic acid (PFUdA) 2058-94-8 -- ng/L 3.8 U 3.7 U
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Appendix N - Site Inspection Laboratory Analytical Results - Groundwater
USAEC PFAS Preliminary Assessment/Site Inspection
Fort Belvoir, Virginia

Notes:

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

2. Gray-shaded values indicate the result was detected greater than the Office of the Secretary of Defense (OSD) risk screening levels for tap water (OSD. 2021. Memorandum:
Investigating Per- and Polyfluoroalkyl Substances within the Department of Defense Cleanup Program. September.).

Acronyms/Abbreviations:

-- = not applicable

AOPI = area of potential interest

CAS = Chemical Abstracts Service number
DAAF = Davison Army Airfield

FD = field duplicate sample

FBNA = Fort Belvoir North Area

FTBL = Fort Belvoir

GW = groundwater

ID = identification

LRC = Logistics Readiness Center

N = primary sample

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

Qualifiers:

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.

J- = The result is an estimated quantity; the result may be biased low.

R = 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. Rejection of the data was decided by the project team and USACE chemist. However, the detected compounds are present in the sample
but may be biased low because the sediment layer was not included in the analysis.

U = The analyte was analyzed for but the result was not detected above the limit 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.

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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Appendix N - Site Inspection Laboratory Analytical Results - Soil
USAEC PFAS Preliminary Assessment/Site Inspection
Fort Belvoir, Virginia

Analyte

OSD
Residential
Risk

Screening
Level

OSD
Industrial/
Commercial
Risk
Screening
Level

AOPI 1980s Plane Crash 1980s Plane Crash Building 1436 (LRC) Building 1436 (LRC) Building 3121 (LRC)
FTBL-B1436-02 FTBL-B3121-01

Sample ID FTBL-1980PC-01-SO-093020 | FTBL-1980PC-02-SO-093020 | FTBL-B1436-01-SO-092720 | FTBL-B1436-02-SO-092720 | FTBL-B3121-01-SO-100120

Sample Date 09/30/2020 09/30/2020 09/27/2020 09/27/2020 10/01/2020

LOC&IIOI’I

FTBL 1980PC 01

FTBL 1980PC 074

FTBL Bl436 01

PFASs

6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 - - mg/kg 0.0028 ] 0.0024 U 0.078 0.0021 ] 0.0024 ]
8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 - - mg/kg 0.0028 U 0.0024 U 0.0019 ] 0.0021 V] 0.0024 U
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 - - mg/kg 0.0028 U 0.0024 U 0.0019 U 0.0021 U 0.0024 U
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 - - mg/kg 0.0028 U 0.0024 U 0.0019 U 0.0021 U 0.0024 U
Perfluorobutane sulfonic acid (PFBS) 375-73-5 1.9 25 mg/kg 0.0014 U 0.0012 U 0.00095 U 0.0011 U 0.0012 U
Perfluorobutanoic acid (PFBA) 375-22-4 - - mg/kg 0.0014 U 0.0012 U 0.00089 J 0.0011 U 0.0012 U
Perfluorodecanoic acid (PFDA) 335-76-2 - - mg/kg 0.0014 U 0.0012 U 0.00095 U 0.0011 U 0.0012 U
Perfluorododecanoic acid (PFDoA) 307-55-1 - - mg/kg 0.0014 U 0.0012 U 0.00095 V] 0.0011 U 0.0012 U
Perfluoroheptanoic acid (PFHpA) 375-85-9 - - mg/kg 0.0014 U 0.0012 U 0.0016 0.0011 U 0.0012 U
Perfluorohexane sulfonic acid (PFHxS) 355-46-4 - - mg/kg 0.0014 U 0.0012 U 0.0025 0.0011 U 0.0012 U
Perfluorohexanoic acid (PFHxA) 307-24-4 - - mg/kg 0.0014 ] 0.0012 U 0.0024 0.0011 ] 0.0012 ]
Perfluorononanoic acid (PFNA) 375-95-1 - - mg/kg 0.0014 U 0.0012 U 0.0031 0.0011 U 0.0012 U
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.13 1.6 mg/kg 0.0014 U 0.0012 U 0.018 0.0010 J 0.0012 U
Perfluorooctanoic acid (PFOA) 335-67-1 0.13 1.6 mg/kg 0.0014 U 0.0012 U 0.0032 0.0011 U 0.0012 U
Perfluoropentanoic acid (PFPeA) 2706-90-3 - - mg/kg 0.0014 U 0.0012 U 0.0045 0.0011 U 0.0012 U
Perfluorotetradecanoic acid (PFTeA) 376-06-7 - - mg/kg 0.0014 U 0.0012 U 0.00095 0.0011 U 0.0012 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 - - mg/kg 0.0014 U 0.0012 U 0.00095 0.0011 U 0.0012 U
Perfluoroundecanoic acid (PFUdA) 2058-94-8 - - mg/kg 0.0014 U 0.0012 U 0.00095 V] 0.0011 U 0.0012 U
TOC

Total Organic Carbon - - - mg/kg 200 J - 1,060 - 2,990

Grain Size

Clay - - - % - - 13.1 - 6

Gravel - - - % - - 7.2 - 38.8

Sand - - - % - - 67.1 - 44

Sieve No. 200, % passing - - - % passing - - 25.7 - 17.2

Sieve No. 4, % passing - - - % passing - - 92.8 - 61.2

Silt - - - % - - 12.6 - 11.2

General Chemistry

Percent Moisture - - - % 18.3 14.9 11.9 6.6 13.3

pH - - - Su 44 J - 5.2 J - 55 J
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Appendix N - Site Inspection Laboratory Analytical Results - Soil
USAEC PFAS Preliminary Assessment/Site Inspection
Fort Belvoir, Virginia

AOPI Building 3121 (LRC) Building 3121 (LRC) DAAF Fire Station DAAF Fire Station DAAF Fire Station FBNA Fire Station
Locat|on FTBL 83121 01 FTBL 83121 0K] FTBL-DAAF-01 FTBL-DAAF-01 FTBL DAAF- 02 FTBL FBNAFS 01

OSD
Residential |NdUSt”aV Sample ID FTBL-B3121-02-S0O-100120 FTBL-B3121-03-S0-092920 | FTBL-DAAF-01-S0O-092820 PURE 092820(;9':2228 peaaltses FTBL-DAAF-02-S0-092820 | FTBL-FBNAFS-01-S0O-100120
. Commercial

R SCE’::.ng Risk Sample Date 10/01/2020 09/29/2020 09/28/2020 09/28/2020 09/28/2020 10/01/2020
I .
Fevel Screenlng Sample Type _
Level
Matrix Soil Soil Soil Soil Soil Soil

Units Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual
PFASs
6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 - - mg/kg 0.0020 U 0.0021 U 0.0024 U 0.0026 U 0.0023 U 0.0023 U
8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 - - mg/kg 0.0020 ] 0.0021 ] 0.0024 U 0.0026 ] 0.0023 uJ 0.0023 ]
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 - - mg/kg 0.0020 U 0.0021 U 0.0024 U 0.0026 U 0.0023 U 0.0023 U
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 - - mg/kg 0.0020 U 0.0021 U 0.0024 U 0.0026 U 0.0023 U 0.0023 U
Perfluorobutane sulfonic acid (PFBS) 375-73-5 1.9 25 mg/kg 0.00098 U 0.0011 U 0.0012 U 0.0013 U 0.0012 U 0.0012 U
Perfluorobutanoic acid (PFBA) 375-22-4 - - mg/kg 0.00098 ] 0.0011 ] 0.0021 0.0024 0.0010 J 0.00091 J
Perfluorodecanoic acid (PFDA) 335-76-2 - - mg/kg 0.00098 U 0.0011 U 0.00072 J 0.0010 J 0.00094 J 0.0012 U
Perfluorododecanoic acid (PFDoA) 307-55-1 - - mg/kg 0.00098 U 0.0011 U 0.0012 U 0.0013 U 0.0012 U 0.0012 U
Perfluoroheptanoic acid (PFHpA) 375-85-9 - - mg/kg 0.00098 U 0.0011 U 0.0063 0.0077 0.0040 J- 0.0024
Perfluorohexane sulfonic acid (PFHxS) 355-46-4 - - mg/kg 0.00098 U 0.0011 U 0.016 0.027 J 0.019 0.0012 U
Perfluorohexanoic acid (PFHxA) 307-24-4 - - mg/kg 0.00098 U 0.0011 U 0.016 0.021 0.0060 J- 0.0021
Perfluorononanoic acid (PFNA) 375-95-1 - - mg/kg 0.00098 U 0.0011 U 0.0015 0.0022 0.0023 J- 0.0012
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.13 1.6 mg/kg 0.00098 U 0.0011 U 0.045 0.066 0.12 0.0012 U
Perfluorooctanoic acid (PFOA) 335-67-1 0.13 1.6 mg/kg 0.00098 U 0.0011 U 0.0036 0.0051 0.0064 J- 0.0041
Perfluoropentanoic acid (PFPeA) 2706-90-3 - - mg/kg 0.00098 U 0.0011 U 0.013 0.016 0.0058 0.0032
Perfluorotetradecanoic acid (PFTeA) 376-06-7 - - mg/kg 0.00098 U 0.0011 U 0.0012 U 0.0013 U 0.0012 V] 0.0012
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 - - mg/kg 0.00098 U 0.0011 U 0.0012 U 0.0013 U 0.0012 U 0.0012
Perfluoroundecanoic acid (PFUdA) 2058-94-8 - - mg/kg 0.00098 U 0.0011 U 0.00077 J 0.0012 J 0.00071 J 0.0012 U
TOC
Total Organic Carbon - - - mg/kg - - 8,280 - - 6,700
Grain Size
Clay - - - % - - 14.2 - - -
Gravel - - - % - - 124 - - -
Sand - - - % - - 53 - - -
Sieve No. 200, % passing - - - % passing - - 34.6 - - -
Sieve No. 4, % passing - - - % passing - - 87.6 - - -
Silt - - - % - - 20.4 - - -
General Chemistry
Percent Moisture - - - % 17.9 19 11.6 13.1 13.9 10.1
pH - - - Su - - 6.2 J - - 6.1 J
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Appendix N - Site Inspection Laboratory Analytical Results - Soil
USAEC PFAS Preliminary Assessment/Site Inspection
Fort Belvoir, Virginia

AOPI FBNA Fire Station FBNA Fire Station FTBL-12 FTBL-12 Hangar 3145 Hangar 3151

Locatlon FTBL FBNAFS 1074 FTBL FBNAFS 03 FTBL 12 01 FTBL 12 1074 FTBL H3145 01 FTBL H3151 01

OSD
Residential |NdUSt”aV Sample ID FTBL-FBNAFS-02-SO-100120 | FTBL-FBNAFS-03-S0O-100120 | FTBL-12-01-S0-092820 | FTBL-12-02-S0-092920 | FTBL-H3145-01-S0-092920 FTBL-H3151-01-S0O-100120
. Commercial

Analyte Risk
Screening
Level

Risk Sample Date 10/01/2020 10/01/2020 09/28/2020 09/29/2020 09/29/2020 10/01/2020

Level

Units Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual
PFASs
6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 - - mg/kg 0.0021 U 0.0024 U 0.0025 U 0.082 0.0020 U 0.0022 U
8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 - - mg/kg 0.0021 ] 0.0024 U 0.0025 ] 0.043 0.0020 ] 0.0022 U
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 - - mg/kg 0.0021 U 0.0024 U 0.0025 U 0.0024 U 0.0020 U 0.0022 U
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 - - mg/kg 0.0021 U 0.0024 U 0.0025 U 0.0024 U 0.0020 U 0.0022 U
Perfluorobutane sulfonic acid (PFBS) 375-73-5 1.9 25 mg/kg 0.0010 U 0.0012 U 0.00080 J 0.028 0.0010 U 0.0011 U
Perfluorobutanoic acid (PFBA) 375-22-4 - - mg/kg 0.0010 U 0.0012 U 0.0010 J 0.012 0.0010 ] 0.0011 U
Perfluorodecanoic acid (PFDA) 335-76-2 - - mg/kg 0.0010 U 0.0012 U 0.0013 U 0.0016 0.0010 U 0.0011 U
Perfluorododecanoic acid (PFDoA) 307-55-1 - - mg/kg 0.0010 U 0.0012 U 0.0013 V] 0.0012 U 0.0010 U 0.0011 U
Perfluoroheptanoic acid (PFHpA) 375-85-9 - - mg/kg 0.0010 U 0.00088 J 0.0023 0.017 0.0010 U 0.0011 U
Perfluorohexane sulfonic acid (PFHxS) 355-46-4 - - mg/kg 0.0010 U 0.0012 U 0.042 0.44 J 0.0010 U 0.0011 U
Perfluorohexanoic acid (PFHxA) 307-24-4 - - mg/kg 0.0010 U 0.0011 J 0.0077 0.14 0.0010 U 0.0011 U
Perfluorononanoic acid (PFNA) 375-95-1 - - mg/kg 0.0010 U 0.0012 U 0.0022 0.013 0.0010 U 0.0011 U
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.13 1.6 mg/kg 0.0010 U 0.0012 U 0.10 1.2 J 0.0010 U 0.0011 U
Perfluorooctanoic acid (PFOA) 335-67-1 0.13 1.6 mg/kg 0.0010 U 0.0011 J 0.044 0.19 0.0010 U 0.0011 U
Perfluoropentanoic acid (PFPeA) 2706-90-3 - - mg/kg 0.0010 U 0.0014 0.0052 0.050 0.0010 U 0.0011 U
Perfluorotetradecanoic acid (PFTeA) 376-06-7 - - mg/kg 0.0010 U 0.0012 0.0013 ] 0.0012 U 0.0010 U 0.0011 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 - - mg/kg 0.0010 U 0.0012 0.0014 0.00098 J 0.0010 U 0.0011 U
Perfluoroundecanoic acid (PFUdA) 2058-94-8 - - mg/kg 0.0010 V] 0.0012 U 0.0026 0.0023 0.0010 U 0.0011 U
TOC
Total Organic Carbon - - - mg/kg - - 1,880 - 2,120 1,140
Grain Size
Clay - - - % - - 13.1 - 6.2 6.8
Gravel - - - % - - 1.3 - 0.2 155
Sand - - - % - - 67.2 - 64 64
Sieve No. 200, % passing - - - % passing - - 315 - 35.8 20.5
Sieve No. 4, % passing - - - % passing - - 98.7 - 99.8 84.5
Silt - - - % - - 18.4 - 29.6 13.7
General Chemistry
Percent Moisture - - - % 14.5 10.7 221 16.6 15 13.8
pH - - - Su - - 5.3 J - 8.2 J 5.4 J
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Appendix N - Site Inspection Laboratory Analytical Results - Soil
USAEC PFAS Preliminary Assessment/Site Inspection
Fort Belvoir, Virginia

Analyte

OSD
Residential
Risk

Screening
Level

OSD
Industrial/
Commercial
Risk
Screening
Level

AOPI Lewis Village Car Fire North Post Fire Station North Post Fire Station e B Ll e e
Stations Stations
Location FTBL-LVCF-01

Sample ID FTBL-LVCF-01-SO-092720 | FTBL-NPFS-01-S0O-092720 FTBL-NPFS-02-SO-092720 FTBL-OSPFS-01-S0O-092920 FTBL-OSPFS-02-S0O-092920

Sample Date 09/27/2020 09/27/2020 09/27/2020 09/29/2020 09/29/2020

FTBL NPFS 01

FTBL NPFS 02

FTBL OSPFS 01

FTBL OSPFS 02

Result Result Result Result Result
PFASs
6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 - - mg/kg 0.0021 U 0.0024 U 0.0024 U 0.0024 U 0.0021 U
8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 - - mg/kg 0.0021 ] 0.0024 U 0.0024 ] 0.0024 ] 0.0021 U
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 - - mg/kg 0.0021 U 0.0024 U 0.0024 U 0.0024 U 0.0021 U
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 - - mg/kg 0.0021 U 0.0024 U 0.0024 U 0.0024 U 0.0021 U
Perfluorobutane sulfonic acid (PFBS) 375-73-5 1.9 25 mg/kg 0.0011 U 0.0012 U 0.0012 U 0.0012 U 0.0010 U
Perfluorobutanoic acid (PFBA) 375-22-4 - - mg/kg 0.0011 U 0.0012 U 0.0012 ] 0.0012 ] 0.00077 J
Perfluorodecanoic acid (PFDA) 335-76-2 - - mg/kg 0.0011 U 0.0012 U 0.0012 U 0.0012 U 0.0010 U
Perfluorododecanoic acid (PFDoA) 307-55-1 - - mg/kg 0.0011 U 0.0012 U 0.0012 ] 0.0012 ] 0.0010 U
Perfluoroheptanoic acid (PFHpA) 375-85-9 - - mg/kg 0.0011 U 0.0012 U 0.0012 U 0.0012 U 0.00065 J
Perfluorohexane sulfonic acid (PFHxS) 355-46-4 - - mg/kg 0.0011 U 0.0047 0.0012 U 0.0012 U 0.0010 U
Perfluorohexanoic acid (PFHxA) 307-24-4 - - mg/kg 0.0011 U 0.00064 J 0.0012 U 0.0012 U 0.00079 J
Perfluorononanoic acid (PFNA) 375-95-1 - - mg/kg 0.0011 U 0.0012 U 0.0012 ] 0.0012 ] 0.00061 J
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.13 1.6 mg/kg 0.0011 U 0.19 0.0021 0.0022 0.010
Perfluorooctanoic acid (PFOA) 335-67-1 0.13 1.6 mg/kg 0.0011 U 0.0012 U 0.0012 ] 0.0012 ] 0.0010 U
Perfluoropentanoic acid (PFPeA) 2706-90-3 - - mg/kg 0.0011 U 0.0012 U 0.0012 U 0.0012 U 0.0019
Perfluorotetradecanoic acid (PFTeA) 376-06-7 - - mg/kg 0.0011 U 0.0012 U 0.0012 U 0.0012 U 0.0010
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 - - mg/kg 0.0011 U 0.0012 ] 0.0012 U 0.0012 U 0.0010
Perfluoroundecanoic acid (PFUdA) 2058-94-8 - - mg/kg 0.0011 U 0.0012 U 0.0012 ] 0.0012 ] 0.0010 U
TOC
Total Organic Carbon - - - mg/kg 568 4,620 - 4,760 -
Grain Size
Clay - - - % 18.1 11.9 - 16.6 -
Gravel - - - % 2 194 - 8.4 -
Sand - - - % 34.4 40.1 - 36.7 -
Sieve No. 200, % passing - - - % passing 63.6 40.5 - 54.9 -
Sieve No. 4, % passing - - - % passing 98 80.6 - 91.6 -
Silt - - - % 45.5 28.6 - 38.3 -
General Chemistry
Percent Moisture - - - % 17.5 17 11 12 12.9
pH - - - Su 45 J 7.1 J - 6.9 J -
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Appendix N - Site Inspection Laboratory Analytical Results - Soil
USAEC PFAS Preliminary Assessment/Site Inspection
Fort Belvoir, Virginia

AOPI Building 1495

FTBL-B1495-01 FTBL Bl495 02 FTBL-B1495-03 FTBL-B1495-04
osD OSD
Residential Industrial/ Sample ID FTBL-B1495-01-S0O-031021 | FTBL-B1495-02-S0-031021 | FTBL-B1495-03-S0-031021 | FTBL-B1495-04-S0-031021
. Commercial

Analyte SCSeS:'ng Risk Sample Date 03/10/2021 03/10/2021 03/10/2021 03/10/2021
I .
Fevel e Sample Type _
Level
Matrix Soil Soil Soil Soil

Result Result Result Result
PFASs
6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 - - mg/kg 0.0024 U 0.0012 J 0.0019 U 0.0022 U
8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 - - mg/kg 0.0024 ] 0.0022 U 0.0019 ] 0.0022 U
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 - - mg/kg 0.0024 U 0.0022 U 0.0019 U 0.0022 U
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 - - mg/kg 0.0024 U 0.0022 U 0.0019 U 0.0022 U
Perfluorobutane sulfonic acid (PFBS) 375-73-5 1.9 25 mg/kg 0.0012 U 0.0011 U 0.00096 U 0.0011 U
Perfluorobutanoic acid (PFBA) 375-22-4 - - mg/kg 0.0012 U 0.00068 J 0.00096 ] 0.0011 U
Perfluorodecanoic acid (PFDA) 335-76-2 - - mg/kg 0.0012 U 0.0011 U 0.00096 U 0.0011 U
Perfluorododecanoic acid (PFDoA) 307-55-1 - - mg/kg 0.0012 U 0.0011 U 0.00096 U 0.0011 U
Perfluoroheptanoic acid (PFHpA) 375-85-9 - - mg/kg 0.0012 U 0.0014 0.00096 U 0.0011 U
Perfluorohexane sulfonic acid (PFHxS) 355-46-4 - - mg/kg 0.0012 U 0.0011 U 0.00096 V] 0.0011 U
Perfluorohexanoic acid (PFHxA) 307-24-4 - - mg/kg 0.0012 U 0.0038 0.00096 U 0.0011 U
Perfluorononanoic acid (PFNA) 375-95-1 - - mg/kg 0.0012 U 0.0011 U 0.00096 U 0.0011 U
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.13 1.6 mg/kg 0.0012 U 0.0065 0.0020 0.0017
Perfluorooctanoic acid (PFOA) 335-67-1 0.13 1.6 mg/kg 0.0012 ] 0.0011 U 0.00096 U 0.0011 U
Perfluoropentanoic acid (PFPeA) 2706-90-3 - - mg/kg 0.0012 U 0.0040 0.00096 U 0.0011 U
Perfluorotetradecanoic acid (PFTeA) 376-06-7 - - mg/kg 0.0012 U 0.0011 U 0.00096 U 0.0011 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 - - mg/kg 0.0012 U 0.0011 U 0.00096 U 0.0011 U
Perfluoroundecanoic acid (PFUdA) 2058-94-8 - - mg/kg 0.0012 V] 0.0011 U 0.00096 U 0.0011 U
TOC
Total Organic Carbon - - - mg/kg - - - -
Grain Size
Clay - - - % - - - -
Gravel - - - % - - - -
Sand - - - % - - - -
Sieve No. 200, % passing - - - % passing - - - -
Sieve No. 4, % passing - - - % passing - - - -
Silt - - - % - - - -
General Chemistry
Percent Moisture - - - % - - - -
pH - - - SuU - - - -
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Appendix N - Site Inspection Laboratory Analytical Results - Soil
USAEC PFAS Preliminary Assessment/Site Inspection
Fort Belvoir, Virginia

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 Office of the Secretary of Defense (OSD) risk screening levels for the residential and commerical/industrial scenario (OSD. 2021. Memorandum: Investigating Per- and
Polyfluoroalkyl Substances within the Department of Defense Cleanup Program. September.).

4. Gray-shaded values indicate the result was detected greater than the residential scenario risk screening levels (OSD 2021). There were no detections greater than the commercial/industrial
scenario risk screening levels.

Acronyms/Abbreviations:

-- = not applicable/not analyzed

% = percent

AOPI = area of potential interest

CAS = Chemical Abstracts Service number
DAAF = Davison Army Airfield

FBNA - Fort Belvoir North Area

FD = field duplicate sample

FTBL = Fort Belvoir

ID = identification

LRC = Logistics Readiness Center

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

PFAS = per- and polyfluoroalkyl substances
Qual = qualifier

SO = sail

Qualifiers:

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 low.

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

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

Page 6 of 6



Appendix N - Site Inspection Laboratory Analytical Results - Surface Water
USAEC PFAS Preliminary Assessment/Site Inspection
Fort Belvoir, Virginia

Locatlon FTBL- 66 68-01 FTBL- 66 68-01
OSD Tapwater

Risk Sample ID FTBL-66-68-01-SW-092920 DUP-2-093020 / FTBL-66-68-01-SW-092920
Screening

Level Sample Date 09/29/2020 09/29/2020
sampleTypel N

Surface Water Surface Water

Analyte

I AOPI FTBL-66 and FTBL-68 FTBL-66 and FTBL-68

PFASs

6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 -- ng/L 7.0 U 7.0 U
8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 -- ng/L 7.0 U 7.0 U
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 -- ng/L 7.0 U 7.0 U
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 -- ng/L 7.0 U 7.0 U
Perfluorobutane sulfonic acid (PFBS) 375-73-5 600 ng/L 5.7 4.5

Perfluorobutanoic acid (PFBA) 375-22-4 -- ng/L 11 9.5

Perfluorodecanoic acid (PFDA) 335-76-2 -- ng/L 3.5 U 3.5

Perfluorododecanoic acid (PFDoA) 307-55-1 -- ng/L 3.5 U 3.5

Perfluoroheptanoic acid (PFHpA) 375-85-9 -- ng/L 6.9 5.5

Perfluorohexane sulfonic acid (PFHxS) 355-46-4 -- ng/L 8.1 8.0

Perfluorohexanoic acid (PFHxA) 307-24-4 -- ng/L 12 9.3

Perfluorononanoic acid (PFNA) 375-95-1 -- ng/L 29 J 2.3 J
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 40 ng/L 8.3 7.2

Perfluorooctanoic acid (PFOA) 335-67-1 40 ng/L 11 9.2

Perfluoropentanoic acid (PFPeA) 2706-90-3 -- ng/L 14 J+ 14

Perfluorotetradecanoic acid (PFTeA) 376-06-7 -- ng/L 3.5 U 3.5

Perfluorotridecanoic acid (PFTrDA) 72629-94-8 -- ng/L 3.5 U 3.5

Perfluoroundecanoic acid (PFUdA) 2058-94-8 -- ng/L 3.5 U 3.5
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Appendix N - Site Inspection Laboratory Analytical Results - Surface Water
USAEC PFAS Preliminary Assessment/Site Inspection

Fort Belvoir, Virginia

Notes:

1. Bolded values indicate the result was detected greater than the limit of detection.
2. Gray-shaded values indicate the result was detected greater than the 2021 Office of the Secretary of Defense (OSD) risk screening levels (OSD. 2021.
Memorandum: Investigating Per- and Polyfluoroalkyl Substances within the Department of Defense Cleanup Program. September.).

Acronyms/Abbreviations:

-- = not applicable

% = percent

AOPI = area of potential interest

CAS = Chemical Abstracts Service number
FD = field duplicate sample

FTBL = Fort Belvoir

ID = identification

N = primary sample

ng/L = nanograms per liter (parts per trillion)
OSD = Office of the Secretary of Defense
PFAS = per- and polyfluoroalkyl substances
Qual = qualifier

SW = surface water

Qualifiers:

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 the limit of quantitation (LOQ).
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Appendix N - Site Inspection Laboratory Analytical Results - Blanks

USAEC PFAS Preliminary Assessment/Site Inspection
Fort Belvoir, Virginia

Sample/Parent ID

FTBL-EB-01-100120

FTBL-EB-02-100120

FTBL-EB-03-100120

FTBL-EB-04-
100120

FTBL-EB-05-100120

FTBL-FB-01-
100120

FTBL-FB-02-
100120

FTBL-FB-02-
100120LR

FTBL-SB-01-100120

Sample Date 10/01/2020 10/01/2020 10/01/2020 10/01/2020 10/01/2020 10/01/2020 10/01/2020 10/01/2020 10/01/2020

Sample Type Equipment Blank Equipment Blank Equipment Blank Equipment Blank Equipment Blank Field Blank Field Blank Field Blank Source Blank

Analyte

PFASs

6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 ng/L 8.4 V) 8.6 U 7.3 U 71 U 7.2 u 8.3 u 8.5 U 8.7 U 7.2 U
8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 ng/L 8.4 u 8.6 U 7.3 v 71 U 7.2 u 8.3 u 8.5 U 8.7 U 7.2 U
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 ng/L 8.4 u 8.6 u 7.3 U 71 U 7.2 u 8.3 u 8.5 u 8.7 U 7.2 U
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 ng/L 8.4 u 8.6 v 7.3 v 71 v 7.2 u 8.3 u 8.5 U 8.7 v 7.2 U
Perfluorobutane sulfonic acid (PFBS) 375-73-5 ng/L 4.2 u 4.3 u 3.6 u 3.6 u 3.6 U 4.2 U 4.2 U 4.3 u 3.6 U
Perfluorobutanoic acid (PFBA) 375-22-4 ng/L 4.2 U 4.3 u 3.6 u 3.6 u 3.6 U 4.2 U 4.2 U 4.3 u 3.6 u
Perfluorodecanoic acid (PFDA) 335-76-2 ng/L 4.2 u 4.3 u 3.6 u 3.6 u 3.6 U 4.2 U 4.2 U 4.3 u 3.6 U
Perfluorododecanoic acid (PFDoA) 307-55-1 ng/L 4.2 u 4.3 u 3.6 u 3.6 u 3.6 U 4.2 U 4.2 U 4.3 u 3.6 U
Perfluoroheptanoic acid (PFHpA) 375-85-9 ng/L 42 u 43 u 3.6 u 3.6 u 3.6 u 42 u 42 u 43 u 3.6 u
Perfluorohexane sulfonic acid (PFHxS) 355-46-4 ng/L 4.2 v 4.3 v 3.6 u 3.6 u 3.6 v 4.2 v 4.2 U 4.3 U 3.6 U
Perfluorohexanoic acid (PFHxA) 307-24-4 ng/L 4.2 U 4.3 u 3.6 u 3.6 u 3.6 U 4.2 U 4.2 U 4.3 u 3.6 u
Perfluorononanoic acid (PFNA) 375-95-1 ng/L 4.2 u 4.3 u 3.6 u 3.6 u 3.6 v 4.2 U 4.2 U 4.3 u 3.6 U
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 ng/L 4.2 v 4.3 v 3.6 u 3.6 u 3.6 U 4.2 U 4.2 U 4.3 U 3.6 U
Perfluorooctanoic acid (PFOA) 335-67-1 ng/L 4.2 u 4.3 u 3.6 u 3.6 u 3.6 U 4.2 u 4.2 u 4.3 u 3.6 U
Perfluoropentanoic acid (PFPeA) 2706-90-3 ng/L 4.2 U 4.3 u 3.6 u 3.6 u 3.6 U 4.2 U 4.2 U 4.3 u 3.6 u
Perfluorotetradecanoic acid (PFTeA) 376-06-7 ng/L 4.2 U 4.3 U 3.6 u 3.6 u 3.6 U 4.2 v 4.2 U 4.3 v 3.6 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 ng/L 4.2 U 4.3 u 3.6 u 3.6 u 3.6 U 4.2 u 4.2 u 4.3 u 3.6 u
Perfluoroundecanoic acid (PFUdA) 2058-94-8 ng/L 4.2 u 4.3 u 3.6 u 3.6 u 3.6 U 4.2 U 4.2 U 4.3 u 3.6 U
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Appendix N - Site Inspection Laboratory Analytical Results - Blanks
USAEC PFAS Preliminary Assessment/Site Inspection
Fort Belvoir, Virginia

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

Acronyms/Abbreviations:

CAS = Chemical Abstracts Service number
FTBL = Fort Belvoir

ID = identification

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

Qualifier

U = The analyte was analyzed for but the result was not detected above the method detection limit.
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Appendix N - Site Inspection Laboratory Analytical Results - IDW Water

USAEC PFAS Preliminary Assessment/Site Inspection
Fort Belvoir, Virginia

FTBL-IDW-GW-100120

Sample/Parent ID

Analyte Sample Date 10/1/2020
Sample Type
 Uns
PFASs
6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 ng/L 180
8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 ng/L 36 u
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 ng/L 36 U
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 ng/L 36 U
Perfluorobutane sulfonic acid (PFBS) 375-73-5 ng/L 42
Perfluorobutanoic acid (PFBA) 375-22-4 ng/L 70
Perfluorodecanoic acid (PFDA) 335-76-2 ng/L 18 ]
Perfluorododecanoic acid (PFDoA) 307-55-1 ng/L 18 U
Perfluoroheptanoic acid (PFHpA) 375-85-9 ng/L 85
Perfluorohexane sulfonic acid (PFHxS) 355-46-4 ng/L 540
Perfluorohexanoic acid (PFHxA) 307-24-4 ng/L 280
Perfluorononanoic acid (PFNA) 375-95-1 ng/L 17 J
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 ng/L 1,100
Perfluorooctanoic acid (PFOA) 335-67-1 ng/L 350
Perfluoropentanoic acid (PFPeA) 2706-90-3 ng/L 280
Perfluorotetradecanoic acid (PFTeA) 376-06-7 ng/L 18 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 ng/L 18 U
Perfluoroundecanoic acid (PFUdA) 2058-94-8 ng/L 18 U
Metal
Arsenic 7440-38-2 mg/L 0.15 U
Barium 7440-39-3 mg/L 0.16 J
Cadmium 7440-43-9 mg/L 0.050 U
Chromium 7440-47-3 mg/L 0.068 J
Lead 7439-92-1 mg/L 0.10 U
Mercury 7439-97-6 mg/L 0.0020 U
Selenium 7782-49-2 mg/L 0.20 U
Silver 7440-22-4 mg/L 0.10 u
VOC
1,1-Dichloroethene 75-35-4 mg/L 0.25 U
1,2-Dichloroethane 107-06-2 mg/L 0.25 U
2-Butanone (MEK) 78-93-3 mg/L 0.50 u
Benzene 71-43-2 mg/L 0.25 U
Carbon Tetrachloride 56-23-5 mg/L 0.25 U
Chlorobenzene 108-90-7 mg/L 0.25 U
Chloroform 67-66-3 mg/L 0.25 U
Tetrachloroethene 127-18-4 mg/L 0.25 U
Trichloroethene 79-01-6 mg/L 0.25 U
Vinyl chloride 75-01-4 mg/L 0.050 U
SvVOoC
1,4-Dichlorobenzene 106-46-7 mg/L 0.040 u
2,4,5-Trichlorophenol 95-95-4 mg/L 0.040 u
2,4,6-Trichlorophenol 88-06-2 mg/L 0.040 u
2,4-Dinitrotoluene 121-14-2 mg/L 0.080 u
2-Methylphenol 95-48-7 mg/L 0.040 U
4-Methylphenol 106-44-5 mg/L 0.040 U
Hexachloro-1,3-butadiene 87-68-3 mg/L 0.040 U
Hexachlorobenzene 118-74-1 mg/L 0.040 U
Hexachloroethane 67-72-1 mg/L 0.040 U
Nitrobenzene 98-95-3 mg/L 0.040 U
Pentachlorophenol 87-86-5 mg/L 0.20 U
Pyridine 110-86-1 mg/L 0.040 U
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Appendix N - Site Inspection Laboratory Analytical Results - IDW Water
USAEC PFAS Preliminary Assessment/Site Inspection
Fort Belvoir, Virginia

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

Acronyms/Abbreviations:

CAS = Chemical Abstracts Service number
FTBL = Fort Belvoir

ID = identification

IDW = investigation-derived waste

mg/l = milligrams per liter (parts per million)
ng/L = nanograms per liter (parts per trillion)
PFAS = per- and polyfluoroalkyl substances
Qual = qualifier

SVOC = semivolatile organic compounds
VOC = volatile organic compounds

Qualifier

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 the method detection limit.
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Appendix N - Site Inspection Laboratory Analytical Results - IDW Soil
USAEC PFAS Preliminary Assessment/Site Inspection
Fort Belvoir, Virginia

Sample/Parent ID FTBL-IDW-SO-100120

Analyte Sample Date 10/01/2020
Sample Type N
| units_____|
PFASs
6:2 Fluorotelomer sulfonic acid (6:2 FTSA) 27619-97-2 mg/kg 0.0020 U
8:2 Fluorotelomer sulfonic acid (8:2 FTSA) 39108-34-4 mg/kg 0.0020 u
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 2991-50-6 mg/kg 0.0020 u
N-Methylperfluoroocatane sulfonamidoacetic acid (MeFOSAA) 2355-31-9 mg/kg 0.0020 u
Perfluorobutane sulfonic acid (PFBS) 375-73-5 mg/kg 0.0010 u
Perfluorobutanoic acid (PFBA) 375-22-4 mg/kg 0.0010 U
Perfluorodecanoic acid (PFDA) 335-76-2 mg/kg 0.0010 u
Perfluorododecanoic acid (PFDoA) 307-55-1 mg/kg 0.0010 u
Perfluoroheptanoic acid (PFHpA) 375-85-9 mg/kg 0.0010 u
Perfluorohexane sulfonic acid (PFHxS) 355-46-4 mg/kg 0.0010 u
Perfluorohexanoic acid (PFHxA) 307-24-4 mg/kg 0.0010 U
Perfluorononanoic acid (PFNA) 375-95-1 mg/kg 0.0010 U
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 mg/kg 0.0022
Perfluorooctanoic acid (PFOA) 335-67-1 mg/kg 0.0010 u
Perfluoropentanoic acid (PFPeA) 2706-90-3 mg/kg 0.0010 U
Perfluorotetradecanoic acid (PFTeA) 376-06-7 mg/kg 0.0010 u
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 mg/kg 0.0010 U
Perfluoroundecanoic acid (PFUdA) 2058-94-8 mg/kg 0.0010 U
Metal
Arsenic 7440-38-2 mgl/l 0.15 U
Barium 7440-39-3 mg/I 0.42
Cadmium 7440-43-9 mg/l 0.050 u
Chromium 7440-47-3 mgl/l 0.10 U
Lead 7439-92-1 mgl/l 0.10 u
Mercury 7439-97-6 mg/l 0.0020 U
Selenium 7782-49-2 mg/l 0.20 u
Silver 7440-22-4 mg/l 0.10 u
General Chemistry
Percent Solids - % 88.1
VOC
1,1-Dichloroethene 75-35-4 mg/| 0.050 u
1,2-Dichloroethane 107-06-2 mg/I 0.050 U
2-Butanone (MEK) 78-93-3 mgl/l 0.10 U
Benzene 71-43-2 mg/I 0.050 U
Carbon Tetrachloride 56-23-5 mg/I 0.050 u
Chlorobenzene 108-90-7 mg/I 0.050 U
Chloroform 67-66-3 mg/l 0.050 U
Tetrachloroethene 127-18-4 mg/I 0.050 U
Trichloroethene 79-01-6 mg/l 0.050 U
Vinyl chloride 75-01-4 mg/I 0.010 U
SvVOC
1,4-Dichlorobenzene 106-46-7 mg/I 0.040 U
2,4,5-Trichlorophenol 95-95-4 mg/I 0.040 U
2,4,6-Trichlorophenol 88-06-2 mgl/l 0.040 u
2,4-Dinitrotoluene 121-14-2 mg/I 0.080 U
2-Methylphenol 95-48-7 mg/I 0.040 U
4-Methylphenol 106-44-5 mg/I 0.040 U
Hexachloro-1,3-butadiene 87-68-3 mg/l 0.040 u
Hexachlorobenzene 118-74-1 mg/I 0.040 U
Hexachloroethane 67-72-1 mg/I 0.040 U
Nitrobenzene 98-95-3 mg/l 0.040 U
Pentachlorophenol 87-86-5 mgl/l 0.20 U
Pyridine 110-86-1 mg/I 0.040 U
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Appendix N - Site Inspection Laboratory Analytical Results - IDW Soil
USAEC PFAS Preliminary Assessment/Site Inspection
Fort Belvoir, Virginia

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

Acronyms/Abbreviations:

% = percent

CAS = Chemical Abstracts Service number
FTBL = Fort Belvoir

ID = identification

IDW = investigation-derived waste

mg/kg = milligrams per kilogram (parts per million)
ng/L = nanograms per liter (parts per trillion)
PFAS = per- and polyfluoroalkyl substances
Qual = qualifier

SVOC = semivolatile organic compounds
VOC = volatile organic compounds

Qualifier

U = The analyte was analyzed for but the result was not detected above the method detection limit.
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APPENDIX O

Waste Manifest









