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Executive Summary

This site-specific Sampling and Analysis Plan (SAP) is being submitted to provide a systematic data collection and
analysis structure for the investigation of perfluorinated compounds (PFCs) at Naval Auxiliary Landing Field (NALF)
Fentress, in Chesapeake, Virginia. In accordance with the Guidance for Uniform Federal Policy (UFP) for Quality
Assurance Project Plans (USEPA, 2005), this Department of the Navy (Navy)-specific SAP includes 37 worksheets
that detail various aspects of the environmental investigation process and serve as guidelines for the field work
and data quality.

NALF Fentress was initially investigated as part of the Initial Assessment Study (IAS) of Naval Air Station (NAS)
Oceana, completed in 1984 (NEESA, 1984). The IAS identified Site 14, the NALF Fentress Landfill, as a site requiring
additional investigation to determine environmental impacts. In response to the IAS, the Round 1 Verification
Step Study, which included investigation of the NALF Fentress Landfill, was performed in 1986 (CH2M, 1986).
Subsequently, the 1989 Resource Conservation and Recovery Act (RCRA) Facility Assessment (RFA) for NAS
Oceana identified the NALF Fentress Landfill (referred to as Solid Waste Management Unit [SWMU] 10 in that
report), Firefighter Burning Training Area (SWMU 64), and two waste fuel storage tanks (SWMUs 76 and 77) as
requiring additional evaluation (Kearney, 1989). A 1990 United States Environmental Protection Agency (USEPA)
3008(h) Corrective Action Order identified 60 SWMUs at NAS Oceana for additional study, including the NALF
Fentress sites identified in the RFA. In June 1992, the Work Plan for the RFA recommended no additional action
under RCRA for the tank sites because they would be regulated under the Virginia Petroleum, Qil, and Lubricant
Program (CH2M, 1992). A 1992 Environmental Investigation was completed to determine the nature and extent of
contamination at the landfill and the Firefighter Burning Training Area. The results of the investigation at the
landfill (named Site 14 in that report) indicated no unacceptable impacts to the environment from landfilling
activities and the report recommended no further action. Soils and groundwater at Firefighter Burning Training
Area (named Site 17 in that report), were contaminated with fuel-related compounds, and additional action was
recommended to remove contaminated soils and monitor groundwater. Subsequent site inspections better
defined the extent of contamination in soil and determined that impacts to groundwater did not require
treatment (Baker, 1992). In 1994, more than 5,000 cubic yards of petroleum-contaminated soils were removed
from Site 17 and treated onsite using bioremediation. The site was subsequently closed with no further action
required (FWI, 1994).

PFCs are constituents historically found in aqueous film-forming foam (AFFF) which is used in firefighting
operations and were not previously evaluated at Navy sites. PFCs are considered “emerging contaminants” and
these chemicals do not adsorb readily to soils and consequently, are frequently found in groundwater. In 2013,
the United States Environmental Protection Agency (USEPA) added new PFC sampling requirements to the Safe
Drinking Water Act Unregulated Contaminant Monitoring Rule 3 (UCMR3), requiring all large and 800 small public
water supply systems to test for these chemicals before 2015. As a result of a review of sites, former Sites 14 and
17 at NALF Fentress were identified for further evaluation of PFCs. Because of the firefighting activities and
disposal of AFFF that took place at the site, and the proximity of AFFF releases to water supply wells within the
site boundary and on residential properties offsite, additional sampling is necessary to ensure conditions
protective of human health. Additionally, the base fire department identified additional possible sources of PFCs
that will require evaluation. This SAP summarizes the proposed sampling approach (Phase I) to evaluate the
possible presence of PFCs at these sources, base water supply wells, and downgradient, including along the
perimeter of the installation. An additional Phase Il investigation is also discussed as a contingency if PFCs are
detected during Phase |. Phase Il will follow the procedures described in this SAP, but locations will be agreed to
based on the results of the Phase | sampling.

While all sites at NALF Fentress were previously closed with no further action determinations, the additional PFC
investigations at NALF Fentress will be evaluated as part of the ongoing investigations at NAS Oceana, consistent
with the original regulatory history of NAS Oceana and NALF Fentress. In July 1998, the Navy, Virginia Department
of Environmental Quality (VDEQ), and USEPA agreed to conduct site remediation activities at NAS Oceana
following the procedural and substantive requirements of the Comprehensive Environmental Response
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Compensation, and Liability Act (CERCLA) program (42 United States Code §§9601 et seq., 10 U.S.C. §2701 et seq.,
and Executive Order 12580 [January 23, 1987]). CERCLA work is currently being conducted with USEPA Region 3 as
the lead regulatory agency. VDEQ is the State regulatory agency. Together, these three agencies form the NAS
Oceana/NALF Fentress Partnering Team. As such, the CERCLA process will be followed during this and subsequent
investigations to evaluate PFCs at NALF Fentress.

This document will help ensure that environmental data collected or compiled are scientifically sound, of known
and documented quality, and are suitable for intended uses. The laboratory information cited in this SAP is for the
laboratory currently contracted to provide analytical services for this investigation. The analytical services for this
investigation will be provided by TestAmerica Laboratory, Sacramento, California. Additionally, data validation
services will be provided by CH2M. The field standard operating procedures (SOPs) for this work are included in
Appendix A, and the laboratory Department of Defense Environmental Laboratory Accreditation Program (ELAP)
documentation is included as Appendix B. This SAP was prepared under the Comprehensive Long-term
Environmental Action — Navy (CLEAN) Contract N62470-11-D-8012, Contract Task Order (CTO) WE44, and
developed in accordance with the following three guidance documents:

e Guidance for Quality Assurance Project Plans (USEPA, 2002)
e  Uniform Federal Policy for Quality Assurance Project Plans (USEPA, 2005)
e Guidance on Systematic Planning Using the Data Quality Objectives Process (USEPA, 2006)

The investigation objectives for the NALF Fentress Phase | PFC investigation are as follows:
e Determine if PFCs are present in the base water supply.

e Determine the groundwater flow direction, gradient, and velocity, to better allow for better assessment of
fate and transport at the site.

e Determine whether PFCs are present in groundwater in likely source areas for PFCs at the installation (former
Sites 14 (Fentress Landfill) and 17 (Firefighter Burning Training Area), the current crash truck equipment test
site, and a known aircraft crash site).

e Determine if PFCs are present downgradient of likely source areas (in Site 14 existing monitoring wells,
existing monitoring wells downgradient of Site 14, and newly installed wells on the perimeter of the facility).

o Determine the potential for offsite migration of PFCs at NALF Fentress.
Activities to be completed to accomplish these goals include the following:
e Install and sample eight shallow (Columbia aquifer) and six deep (Yorktown aquifer) monitoring wells.

e Sample four existing monitoring wells (two shallow and two deep) at Site 14, which lies northeast and
downgradient of Site 17.

e Sample two Columbia aquifer monitoring wells, which lie northeast and downgradient of Site 17.

e Conduct groundwater level survey of new and existing wells and slug-testing at three shallow and three deep
wells.

All samples will be analyzed for PFCs and screened against the criteria listed in the UCMR3 for six PFCs.
Quantitative risk assessment also will be completed if determined to be necessary.

If PFCs are detected in any of the samples collected in the Phase | event, Phase Il sampling will be completed and
may include the following:

e Additional monitoring well installation to define the vertical and lateral extent of contamination

e Potential sampling of water supply and irrigation wells within % mile downgradient of any Phase |
Investigation PFC detections

e Soil sampling to determine if PFCs are still present in soil
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Abbreviations and Acronyms

ug/kg microgram per kilogram

pg/L microgram per liter

AFFF aqueous film-forming foam

AM Activity Manager

AQM Activity Quality Manager

bgs below ground surface

CA corrective action

CAS Chemical Abstracts Service

cev continuing calibration verification

CERCLA Comprehensive Environmental Response Compensation, and Liability Act
CH2M CH2M HILL, Inc.

CLEAN Comprehensive Long-term Environmental Action—Navy
DL detection limit

DO dissolved oxygen

DoD Department of Defense

DQl data quality indicator

DQO data quality objective

DV Data Validator

EDD electronic data deliverable

ELAP Environmental Laboratory Accreditation Program
FB field blank

FTL Field Team Leader

H&S health and safety

HDPE high-density polyethylene

HHRA Human Health Risk Assessment

HSA hollow-stem auger

HSO Health and Safety Officer

HSP Health and Safety Plan

IAS Initial Assessment Study

IDW investigation-derived waste

LCS laboratory control sample

LIMS Laboratory Information Management System
LOD limit of detection

LoQ limit of quantitation

N/A not applicable

NALF Naval Auxiliary Landing Field

NAS Naval Air Station

NAVFAC Naval Facilities Engineering Command

Navy Department of the Navy

NIRIS Naval Installation Restoration Information System
ORP oxidation-reduction potential

PC Project Chemist
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PFC
PFBS
PFHpA
PFHxXS
PFNA
PFOA
PFOS
PM
POC
PQL
PQO
PVC

QA
QAO
Qc
QL
Qsm

RCRA
RFA
RL
RPD
RPM
RSL

SAP
SME
SOP
SSC
SNEDD
STC
SWMU

TBD

UCMR3
UFP
USEPA

VDEQ

perfluorinated compound
perfluorobutanesulfonic acid
perfluoroheptanoic acid
perfluorohexanesulfonic acid
perfluorononanoic acid
perfluoroctanoicacid
perfluorooctanesulfonic acid
Project Manager

point of contact

project quantitation limit
project quality objective
polyvinyl chloride

quality assurance

Quality Assurance Officer
quality control
guantitation limit
Quality Systems Manual

Resource Conservation and Recovery Act
RCRA Facility Assessment

reporting limit

relative percent difference

Remedial Project Manager

regional screening level

Sampling and Analysis Plan

Subject Matter Expert

standard operating procedure

Site Safety Coordinator

Supplemental NIRIS Electronic Data Deliverable
Senior Technical Consultant

solid waste management unit

to be determined

Unregulated Contaminant Monitoring Rule 3
United Federal Policy
United States Environmental Protection Agency

Virginia Department of Environmental Quality
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SAP Worksheet #2—SAP Identifying Information
Site Name/Number: Firefighter Burning Training Area, Naval Auxiliary Landing Field (NALF) Fentress, Site 17
(and downgradient area)
Operable Unit: Not applicable (N/A)
Contractor Name: CH2M HILL, Inc. (CH2M)
Contract Number: N62470-11-D-8012, Contract Task Order WE44
Contract Title: Comprehensive Long-term Environmental Action—Navy (CLEAN) 8012

1. This Sampling and Analysis Plan (SAP) was prepared in accordance with the requirements of the following
documents:

e Guidance for Quality Assurance Project Plans (USEPA, 2002)
e Uniform Federal Policy for Quality Assurance Project Plans (USEPA, 2005)
e Guidance on Systematic Planning Using the Data Quality Objectives Process (USEPA, 2006)

2. ldentify regulatory program:
e Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA)
3. Thisis a project-specific SAP.

4. List organizational partners (stakeholders) and connection with lead organization:

Organization Partners/Stakeholders Connection
United States Environmental Protection Agency (USEPA) Lead Regulatory Agency
Virginia Department of Environmental Quality (VDEQ) State Regulatory Agency
Department of Defense (DoD) Land Owner
Naval Facilities Engineering Command (NAVFAC), Mid-Atlantic Division Lead Organization

5. If any required SAP elements or required information are not applicable to the project or are provided
elsewhere, then note the omitted SAP elements and provide an explanation for their exclusion below:

e All required United Federal Policy (UFP)-SAP elements are included in this SAP; therefore, the crosswalk
table is not necessary for this project.

6. List dates and titles of any SAP documents written for previous site work that are relevant to the current
investigation.

e No previous SAPs have been completed that are relevant to the current investigation.
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SAP Worksheet #3—Distribution List

Name of SAP . - . - Document Control
Recipients Title/Role Organization Telephone Number | E-mail Address or Mailing Address Number

Remedial Project Manager . - . .

Angela Jones (RPM) NAVFAC Mid-Atlantic (757) 341-0485 angela.jonesl@navy.mil

Rob Thomson RPM USEPA Region 3 (215) 814-3357 rob.thomson@epa.gov

Steve Mihalko RPM VDEQ (804) 698-4202 stephen.mihalko@deq.virginia.gov

Bonnie Capito Librarian NAVFAC Atlantic (757) 322-4785 bonnie.capito@navy.mil

Laura Cook Activity Manager CH2M (757) 671-6214 laura.cook@ch2m.com
(AM)/Project Manager (PM) ) )

Juliana Dean Deputy AM CH2M (757) 671-6232 juliana.dean@ch2m.com

Seng Camus Project Chemist (PC) CH2M (808) 440-0231 seng.camus@ch2m.com EN1125151022VBO
Activity Quality Manager

Paul Landin (AQM)/Senior Technical CH2M (757) 671-6238 paul.landin@ch2m.com
Consultant (STC)

S . Emerging Contaminants : g .

Bill Diguiseppi Subject Matter Expert (SME) CH2M (720) 409-9271 bill.diguiseppi@ch2m.com

Dan Brown Field Team Leader (FTL) CH2M (704) 544-5164 daniel.brown@ch2m.com

Gwen Buckley Alternate FTL CH2M (757) 671-6292 Gwendolyn.buckley@ch2m.com

Laura Turpen

TestAmerica PM

TestAmerica

(916) 374-4414

Laura.Turpen@testamericainc.com

Herb Kelly

Data Validator (DV)

CH2M

(352) 384-7100

Herb.kelly@ch2m.com
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SAP Worksheet #4—Project Personnel Sign-Off Sheet
N . Telephone Number . . . SAP Section Date SAP
Name Organization/Title/Role (optional) Signature/E-mail Receipt Reviewed Read
Laura Cook CH2M/AM (757) 671-6214
Paul Landin CH2M AQM/STC (757) 671-6238

Angela Jones

NAVFAC Mid-Atlantic RPM

(757) 341-0485

Jim Tarr

NAVFAC Atlantic Technical Lead

(757) 322-4223

Rob Thomson

USEPA Region Il RPM

(215) 814-3357

Steve Mihalko

VDEQRPM

(804) 698-4202

Laura Turpen

TestAmerica PM

(916) 374-4414

Notes:

Each organization will read the SAP and provide an original copy of the sign-off sheet to the PM for maintenance in the central project file.



SAMPLING AND ANALYSIS PLAN BASEWIDE PERFLUORINATED COMPOUND SITE INVESTIGATION
REVISION NUMBER 0O

AUGUST 2016

PAGE 16

This page intentionally left blank.



SAMPLING AND ANALYSIS PLAN BASEWIDE PERFLUORINATED COMPOUND SITE INVESTIGATION
REVISION NUMBER 0O

AUGUST 2016
PAGE 17
SAP Worksheet #5—Project Organizational Chart
Lead Organization
pusnsnnnnns > NAVFAC Mid-Atlantic — Angela Jones (RPM)
: (757) 341-0485
NAVFAC Atlantic — Jim Tarr (757) 322-4223
v
Regulatory Agencies
USEPA Region 3 — Rob Thomson (RPM)
(215) 814-3357
VDEQ - Steve Mihalko (RPM) (804) 698-4202
A
. v
AM/PM
Bormmmnmannmnn » CH2M - Laura Cook (757) 671-6214
................... »| Deputy AM
: CH2M —Juliana Dean (757)671-6232
\4
CLEAN Program Chemist
Anita Dodson (757) 671-6218
AQM/STC
Paul Landin (757) 671-6238 pC
= - Seng Camus (808) 440-0231
PFC SME bv
Bill Diguiseppi (720) 409-9271 Herb Kelly (352) 384-7100
H&S Manager
Mark Orman (414) 847-0597
Human Health Risk Assessor
Roni Warren (814) 364-2454
Laboratory Subcontractors
TestAmerica,
FTL/SSC p IS Sacramento, California
Dan Brown (704) 544-5164 PM

Laura Turpen (916) 374-4414
Alternate FTL/SSC

Gwen Buckley (757) 671-6292

=P Lines of authority
< »  Lines of communication




SAMPLING AND ANALYSIS PLAN BASEWIDE PERFLUORINATED COMPOUND SITE INVESTIGATION
REVISION NUMBER 0O

AUGUST 2016

PAGE 18

This page intentionally left blank.



SAMPLING AND ANALYSIS PLAN BASEWIDE PERFLUORINATED COMPOUND SITE INVESTIGATION
REVISION NUMBER 0O

AUGUST 2016

PAGE 19

SAP Worksheet #6—Communication Pathways

Communication Drivers

Responsible
Affiliation

Name

Phone Number
and/or E-mail

Procedure

Communication with NAVFAC
(lead agency)

Navy RPM for
WPNSTA Yorktown

Angela Jones

(757) 341-0485

Primary point of contact (POC) for Navy; communicates directly
with VDEQ and USEPA as needed. Can delegate communication to
other internal or external POCs.

Communication with VDEQ

VDEQ RPM

Steve Mihalko

(804) 698-4202

Primary POC for VDEQ; communicates directly with the Navy and
USEPA as needed. Can delegate communication to other internal or
external POCs. Upon notification of field changes, VDEQ will have
24 hours to approve or comment on the field changes. All data
results will be presented and discussed during partnering meetings.

Communication with USEPA

USEPA RPM

Rob Thomson

(215) 814-3357

Primary POC for USEPA; communicates directly with the Navy and
VDEQ as needed. Can delegate communication to other internal or
external POCs. Upon notification of field changes, USEPA will have
24 hours to approve or comment on the field changes. All data
results will be presented and discussed during partnering meetings.

Navy Quality Assurance
(QA)/Quality Control (QC)
input

NAVFAC Atlantic

Jim Tarr

(757) 322-4223

Provides review comments to Navy contractor on Pre-draft SAP via

Navy Installation Restoration Information System (NIRIS) submittal.
Provides overall Navy guidance via direct communication with Navy
contractor chemist, as warranted.

Program QC and Oversight

CH2M AQM/STC

Paul Landin

(757) 671-6238

Provides technical and quality oversight to the project.

Communication to/from Navy
contractor (e.g., submission of
SAP for review; receipt of
regulatory comments, updates
on project progress,
communication of stakeholder
expectations)

CH2M Program SAP
reviewer

Janna Staszak

(757) 671-6256

Provides senior technical oversight of the SAP.

Communication regarding
overall project status and
implementation and primary
POC with Navy RPM, USEPA,
and VDEQ

CH2M Naval Air
Station (NAS)
Oceana/NALF
Fentress AM/PM

Laura Cook

(757) 671-6214

Primary POC for stakeholder agency managers; can delegate
agency communication to other contract staff, as appropriated. All
information and materials about the project will be forwarded to
the Partnering Team by the AM. The AM oversees all NAS
Oceana/NALF Fentress projects. If field changes occur during
investigation activities, the AM/PM will work with the Navy RPM to
communicate the field changes to the Partnering Team via e-mail
and/or phone within 24 hours. All data will be communicated to
the Partnering Team via e-mail and meetings.
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SAP Worksheet #6—Communication Pathways (continued)

(PFCs)

Resource

- . Responsible Phone Number
Communication Drivers Affiliation Name and/or E-mail Procedure
Communication regarding . . . .
perfluorinated compounds CH2M PFC Technical Bill Diguiseppi (720) 409-9271 Provide support on PFC aspects of project field work and data

analysis and reporting.

Health and Safety (H&S)

CH2M Health and

Mark Orman

(414) 847-0597
(414) 712-4138

Review of Health and Safety Plan (HSP). Direct communication (via
e-mail, telephone, hardcopy, or in person, will be notified within 24

(CAs); daily field progress
reports

Gwen Buckley

(757) 671-6292

expectations and procedures Safety Officer (HSO) (cell) hours of incident) to/from Navy contractor project staff to ensure

implementation of appropriate H&S procedures.

Documentation of deviations from SAP in field logbooks and

rationale for deviations, made within 24 hours of deviation;

Dan Brown (704) 544-5164 assistance in material procurement and delivery; injection oversight

Implementation of samolin and implementation; deviations made only with approval from
actFi)vitieS' SAP changes iFr)l thge contractor PM and/or environmental manager. See Worksheet #32
field: field corrective actions CH2M FTL Assessment Findings and CA Responses and Worksheet #32-1 CA

Form. The FTL will immediately notify the PM of any field issues
that would negatively impact the ability to meet project data
quality objectives (DQOs), or would negatively impact project
schedule. The AM or PM may notify the Navy RPM. FTL will e-mail
or fax daily field progress reports to contractor PMs weekly;
telephone communication with PMs on as-needed basis.

Ensure staff H&S in the field

CH2M Site Safety
Coordinator (SSC)

Dan Brown

Gwen Buckley

(704) 544-5164
(757) 671-6292

Daily safety tailgates; daily observations; real-time discussions of
observations and changes to be implemented with field staff.

Data tracking from collection
through upload to database.

and data validation sub
contractors. Analytical

Management of analytical lab

CAs/release of analytical data

CH2M PC

Seng Camus

(808) 440-0231

Tracks data from sample collection through upload to the database,
ensuring SAP requirements are met by laboratory and field staff.
Will act as main POC for laboratory Quality Assurance Officer
(QAO). The CH2M AM and PM are informed within 24 hours to pass
on communications to Navy and regulators as required.

Analytical laboratory CAs will be identified by, or brought to the
attention of, the PC as soon as they are discovered.

Facilitates resolution on a same-day basis after consulting with the
PM and AQM and the Navy Chemist (if changes in the SAP are
warranted) to ensure SAP requirements are met by the laboratory.

Communicates with subs by phone, followed up with e-mail to
document decisions and actions

Should analytical laboratory issues affect data usability by
rendering a significant amount of rejectable or unusable data such
that the project completeness goal cannot be obtained, the PC will
notify the project team including the Navy RPM and Navy QAO.
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SAP Worksheet #6—Communication Pathways (continued)

Communication Drivers

Responsible
Affiliation

Name

Phone Number
and/or e-mail

Procedure

Reporting Laboratory Data
Quality Issues

Laboratory PM

Laura Turpen

(916) 374-4414

All QA/QC issues with project filed samples will be reported by the
laboratory to the PC within 1 business day. The second-tier
subcontracted laboratory will report all data quality issues to the
primary subcontracted laboratory PM as soon as the QA/QC issue is
identified.

CH2M Program

Anita Dodson

(757) 671-6290

Field and Analytical CAs Chemist Dan Brown (704) 544-5164 The need for CA for field and analytical issues will be determined by
CH2M ETL the FTL and or Contractor Chemist.
Gwen Buckley (757) 671-6292
Laura Cook (757) 671-6214 Any field member can immediately stop work if an unsafe condition
CH2M AM which is immediately threatening to human health is observed. The
Stop Work Order FTL/SSC Dan Brown (704) 544-5164 field staff, FTL, or SSC, should notify the CH2M AM/PM immediately

Field Team Members

Gwen Buckley

(757) 671-6292

along with the Navy RPM. Ultimately, the FTL or AM/PM can stop
work for a period of time. NAVFAC Mid-Atlantic can stop work at
any time.

The DV reviews and qualifies analytical data as necessary. The data

Reporting data quality issues DV Herb Kelly (352) 384-7100 along with a validation narrative are returned to the PC within
14 calendar days.
CH2M Human Health
Risk Assessment Support Risk Assessment Roni Warren (814) 364-2454 Risk assessment lead will oversee the preparation of the HHRA.

(HHRA) Lead
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SAP Worksheet #7—Personnel Responsibilities Table

Name

Title/Role

Organizational

Responsibilities

Affiliation

Angela Jones RPM NAVFAC Coordinates all environmental activities at NAS Oceana/NALF Fentress.

Jim Tarr NAVFAC Chemist/QAO NAVFAC Navy Review of SAP and QA input.
Responsible for Environmental Restoration Program at NAS Oceana/NALF Fentress.

Laura Cook AM/PM Responsible for administration; coordinates staffing; monitors project performance; directs
and oversees project staff.

. Provides senior technical oversight, directs and oversees staff, and provides program level

Paul Landin AQM/STC review of the SAP

Anita Dodson ('\Zlﬁzxq%EAN Program Provides guidance during preparation of SAP. Provides program level review of SAP.

Janna Staszak Program Level SAP Reviewer Provides guidance during preparation of SAP. Provides program level review of SAP.

Bill Diguiseppi PFC Technical Resource CH2M Provides support during PFC field work and data analysis and reporting.
Preparation of chemistry specific UFP-SAP worksheets. Ensure proper data tracking,

Seng Camus PC reporting, and maintaining communication with contracted laboratory. Responsible for

g coordination of laboratory deliverables. Ensures that laboratory adheres to requirements in

UFP-SAP.

Dan Brown/ FTL Supervises and coordinates all field activities and responsible for overseeing

Gwen Buckley subcontractors.

Mark Orman HSO Oversees H&S for field activities.

Roni Warren Senior Human Health Risk Conducts HHRA to identify possible impacts to receptors.

Assessor

Laura Turpen

Laboratory PM

TestAmerica

Manages analytical projects from initiation to completion.

Herb Kelly

DV

CH2M

Responsible for validation of environmental data.
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SAP Worksheet #8—Special Personnel Training Requirements Table

No specialized training beyond standard H&S training is required for this project.
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SAP Worksheet #9-1—Project Scoping Session Participants Sheet Summary

Project Name: NALF Fentress PFC Investigation
Projected Date(s) of Sampling: Winter 2015 - 2016
PM: Laura Cook

Site Name: NALF Fentress
Site Location: NALF Fentress, Chesapeake, Virginia

Date of Session:

Scoping Sessions Purpose: Agree on PFC Investigation Approach

Scoping
. S Session .
Name Project Role Affiliation Participation Phone # E-mail Address
Date
Navy Technical NAVFAC . .
Angela Jones Representative Mid-Atlantic 11/23/2015 (757) 341-0485 | angela.jones@navy.mil
Lance . NAVFAC . .
Laughmiller Navy Supervisor Mid-Atlantic 11/23/2015 (757) 341-0479 | Lance.laughmiller@navy.mil
. Technical NAVFAC .
Jim Tarr Support Atlantic 11/23/2015 (757) 322-4223 | James.tarr@navy.mil
ﬁzfﬁ’aelko VDEQ RPM VDEQ 11/23/2015 | (804) 698-4202 | stephen.mihalko@deq.virginia.gov
Bruce Beach USEPA RPM USEPA 11/23/2015 (215) 814-3364 | beach.bruce@epa.gov
Rob Future USEPA
Thomson RPM USEPA 11/23/2015 (215) 814-3357 | thomson.bob@epa.gov
Laura Cook AM/PM CH2M 11/23/2015 (757) 671-6214 | laura.cook@ch2m.com
Juliana Dean Deputy AM CH2M 11/23/2015 (757) 671-6232 | juliana.dean@ch2m.com

A brief scoping session was held to discuss the project background and objectives. Laura Cook described the
regulatory history of NALF Fentress and outlined the potential PFC source at Site 17, as well as several other
possible PFC sources identified during the interviews with fire department personnel. Locations of on-base and
possible off-base water supply wells were also discussed. The proposed sampling strategy for evaluating the
presence and extent of PFCs was discussed and agreed to. The team agreed to initially (as part of the Phase | field
mobilization):

Sample on-base drinking water (water treatment plant influent and effluent)

Install six new deep and eight new shallow wells (in most likely PFC source areas and along the downgradient

base perimeter)

Evaluate groundwater flow direction, velocity, and gradient (both vertical and horizontal) using a water level

survey and slug tests

Sample all new wells

Sample four existing wells at Site 14 (two shallow and two deep)

Sample two leachfield monitoring wells
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SAP Worksheet #9-1—Project Scoping Session Participants Sheet Summary
(continued)

Analyses to be completed were agreed to, consistent with Unregulated Contaminant Monitoring Rule 3. These
are:

PFOS

Perfluoroctanoicacid (PFOA)
Perfluorononanoic acid (PFNA)
Perfluorohexanesulfonic acid (PFHXxS)
Perfluoroheptanoic acid (PFHpA)
Perfluorobutanesulfonic acid (PFBS)

The team agreed that if PFCs were detected in any of the samples, additional sampling would be completed,
based on the nature and extent of the initial detections. At a minimum, any drinking water wells location within %
mile downgradient of any PFC detections would be sampled. Any additional sampling approach will be agreed to
by the Partnering Team prior to field mobilization. The team also agreed that wells for the Phase | investigation
could be installed before this SAP is final to expedite the field effort.
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SAP Worksheet #10—Conceptual Site Model

Installation Background

NALF Fentress (Figure 1) is located in Chesapeake, Virginia and is a noncontiguous property under the command
of NAS Oceana. Established in 1940, the installation encompasses just over 2,500 acres and approximately 8,700
acres in restrictive easements. The facility is primarily used by squadrons stationed at NAS Oceana or Naval
Station Norfolk Chambers Field for field carrier landing practice operations. Neither storage nor maintenance of
aircraft is routinely performed at NALF Fentress.

Physical Characteristics

Topography at NALF Fentress is very flat, with relief varying by less than 5 feet across the entire installation
(CH2M, 1992). Land surface elevations range between 10 and 15 feet above mean sea level. Surface runoff from
the base is directed to a system of drainage ditches and surface canals, which direct water north and east of the
facility toward the Pocaty River and the marshland surrounding it. The Pocaty River is part of the Intercoastal
Waterway.

NALF Fentress is on the outer edge of the Atlantic Coastal Plain physiographic province. The Atlantic Coastal Plain
is a broad wedge of unconsolidated sediments that dip and thicken to the east. The sediments consist of several
thousand feet of unconsolidated sand, clay, silt, and gravels and are underlain by granite basement rock. The
surficial hydrogeologic unit at NALF Fentress consists of the Columbia aquifer, which extends to a depth of
approximately 17 to 30 feet below ground surface (bgs) at the installation. This unit is underlain by the Yorktown
confining unit, which is approximately 15 feet thick and is underlain by the Yorktown-Eastover aquifer. No
monitoring wells or water supply wells at the base have been installed to the total depth of the Yorktown-
Eastover aquifer, but the approximate thickness of the unit is 100 feet based on The Virginia Coastal Plain
Hydrogeologic Framework (USGS, 2006).

Basewide groundwater flow at NALF Fentress is unknown, but previous investigations of individual sites indicate a
general flow direction to the north and northeast in both the Columbia and Yorktown Eastover aquifers, toward
the intercoastal waterway. More regional groundwater flow is to the east toward the Atlantic Ocean (USGS,
2006). Additional data are required to determine the vertical and horizontal gradients across the base, flow
direction, and velocity.

Previous Environmental Investigations

Results of previous environmental investigations at NALF Fentress are presented in Table 1.

Potential Contaminant Sources, Transport Pathways, and Receptors

Previous investigations indicated no further action was necessary at NALF Fentress. However, since that time
certain PFCs have been identified as emerging contaminants that could have been released historically as a result
of aqueous film forming foam (AFFF) use during firefighting activities. Because PFCs are environmentally
persistent, they can be present in environmental media long after a release. This, combined with recent research
regarding potential toxicity from exposure to these compounds, is why these compounds are currently included in
this investigation at NALF Fentress. In October 2014, the Assistant Secretary of the Navy, Energy, Installations and
Environment issued a statement requiring evaluation of sites with the potential for PFC contamination under the
Defense Environmental Restoration Program and requiring sampling of PFCs in drinking water from finished water
in Navy water supplies not included in the USEPA requirement, but where sources of PFCs upgradient are known
or suspected. As a result of a review of sites, Site 14 and Site 17 at Fentress were identified for further evaluation
of PFCs. Interviews of base fire department personnel were completed on November 2, 2015. Firefighting
activities using AFFF were determined to have taken place at Site 17, and possibly other sites across the
installation (Figure 2).
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SAP Worksheet #10—Conceptual Site Model (continued)

TABLE 1
Previous Environmental Investigations at NALF Fentress

Previous Investigation/Document

Conclusions

Initial Assessment Study, Naval Air Station, Oceana,
Virginia Beach, Virginia. (NEESA, 1984).

This document evaluated contaminant sources at NAS Oceana
and NALF Fentress. Site 14, the Fentress Landfill was identified
as a site requiring additional investigation to determine
environmental impacts.

Progress Report, Round | Verification Step, Naval Air
Station Oceana, Virginia Beach, Virginia. (CH2M, 1986)

Groundwater, surface water, and sediment were sampled at Site
14, and impacts were determined to be minor. However, a
second round of monitoring was recommended to confirm initial
results.

Resource Conservation and Recovery Act Facility
Assessment Revised Phase Il Report, Oceana Naval Air
Station, Virginia Beach, Virginia (Earth Technology
Corporation, 1989)

The Resource Conservation and Recovery Act (RCRA) Facility
Assessment identified the Fentress Landfill (referred to as Solid
Waste Management Unit [SWMU] 10 in that report), the
Fentress Firefighter Burning Training Area (SWMU 64), and two
waste fuel storage tanks at Fentress (SWMUs 76 and 77) as
requiring additional evaluation.

RCRA Facility Investigation Work Plan, Naval Air Station
Oceana, Virginia Beach, Virginia (CH2M, 1992)

The RCRA Facility Investigation Work Plan documented that no
additional action was necessary for the waste fuel storage tanks
(SWMUs 76 and 77) under RCRA because these were regulated
under the Virginia Petroleum, Qil, and Lubricant Program.

Environmental Investigation of the Landfill and
Firefighting Training Area, Naval Auxiliary Landing
Field, Fentress, Chesapeake, Virginia (CH2M, 1991)

No unacceptable impacts to the environment from landfilling
activities at Site 14 were noted and the report recommended no
further action. Soils and groundwater at Firefighter Burning
Training Area (named Site 17 in that report), were determined
to be contaminated with petroleum-related compounds and
additional action was recommended to remove contaminated
soils and monitor groundwater.

Site Inspection Report, Site 14 - Fentress Landfill,

Site 17 - Firefighting Training Area, Naval Auxiliary
Landing Field, Fentress, Virginia (Baker, 1992) and
Supplemental Site Investigation Report, Site 14 -
Fentress Landfill and Site 17 - Firefighting Training Area,
Naval Auxiliary Landing Field, Fentress, Virginia (Baker,
1993)

Results of previous investigations at the Site 14 Landfill were
confirmed and no additional action was recommended. The
nature and extent of the petroleum-related contamination at
Site 17 was better defined to support a soil removal action and
no groundwater remediation was determined required.

Engineering Evaluation/Cost Analysis, Site 17 -
Firefighting Training Area, Naval Auxiliary Landing
Field, Fentress, Virginia (FWI, 1994b)

Removal Action Alternatives for Site 17 were evaluated and
excavation and onsite treatment using bioremediation was
identified as the recommended treatment alternative.

Decision Document - Site 17 - Firefighting Training Area,
Naval Auxiliary Landing Field, Fentress, Virginia (FWI,
1994a)

Site 14 was closed with no further action required following the
removal action.

Two water supply wells that provide water to the installation (in one building, for approximately 40 people) are
located approximately 1,000 feet from Site 17. More than 100 residential, commercial, and/or agricultural
properties, some with private wells, lie within one mile of the base, to the north, potentially downgradient (based
on minimal available groundwater flow data). While there are drinking water supply wells in the Yorktown
aquifer, which is the confined aquifer at the site, the confining unit is thin (about 10 feet), and the potential for
migration of contaminants through this unit exists. Additional investigation and sampling is necessary to evaluate
transport pathways to drinking water wells on-base and migration off-base in order to evaluate corrective actions
(CAs), if warranted. No ecological risks are to be assessed at this time, but risks may be considered following
receipt of the Phase | data, if necessary, based on potential migration into adjacent surface water bodies.
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SAP Worksheet #10—Conceptual Site Model (continued)

Data Gaps

The following key data gaps in the existing conceptual site model for NALF Fentress have been identified for
further evaluation in the Phase | PFC Investigation:

The presence or absence of PFCs in the base water supply

The presence or absence of PFCs in groundwater in likely source areas for PFCs at the installation (particularly
Site 17, the Firefighter Burning Training Area, the current crash truck equipment test site, and a nearby
abandoned aircraft with unknown history)

The presence or absence of PFCs in areas downgradient of the most likely source areas (Site 14 monitoring
wells, irrigation wells downgradient of Site 14, and wells on the perimeter of the facility)

The potential for offsite migration of PFCs at NALF Fentress

The groundwater flow direction, gradient, and velocity

The Partnering Team will agree to any additional data gaps to be filled by a Phase Il investigation before
mobilizing for that investigation.
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SAP Worksheet #11—Project Quality Objectives/Systematic Planning Process
Statements

Problem Statement and Objectives

The investigation objectives for the NALF Fentress Phase | PFC investigation are to:
e Determine if PFCs are present in the base water supply

e Determine the groundwater flow direction, gradient, and velocity, to allow for better assessment of fate and
transport at the site

e Determine whether PFCs are present in groundwater in likely source areas for PFCs at the installation (Site 17,
the Firefighter Burning Training Area, the current crash truck equipment test site, and a nearby abandoned
aircraft with unknown history)

e Determine if PFCs are present downgradient of likely sources areas (in Site 14 monitoring wells, irrigation
wells downgradient of Site 14, and wells on the perimeter of the facility)

e Determine the potential for offsite migration of PFCs at NALF Fentress

What are the Environmental Questions that are being answered?

Table 2 lists the objectives for this field investigation, the environmental questions to be answered, the
investigation approach, and the project quality objectives (PQOs).

What are the Project Action Limits? (Detailed in Worksheet #15)
See Worksheet #15.

For what will the data be used?

The data will be used to determine the nature and extent of contamination and potential risks attributable to
PFCs and whether the site warrants further investigation, removal, or remediation.

What types of data are needed (matrix, target analytes, analytical groups, field screening, onsite analytical or
offsite laboratory techniques, sampling techniques)?

This investigation will include a water-level survey, collection of slug test data, and sampling of groundwater,
drinking water, and if necessary, soil (as part of a Phase Il investigation). Additional sampling may be completed as
a contingency, if necessary, based on project DQOs. Field measurements of water quality will be completed during
groundwater sampling. Samples to be collected and analyses to be completed to meet each of the project
objectives are described in Table 2. Sampling and well installation methodology is included in Worksheet #14.
Justification for individual sample locations is provided in Worksheets #17 and #18.

Are there any special data quality needs, field or laboratory, in order to support
environmental decisions?

Field sampling methods are discussed in Worksheet #14. Worksheet #15 presents analytical methodology and
guantitation limits (QLs).
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SAP Worksheet #11—Project Quality Objectives/Systematic Planning Process Statements (continued)

TABLE 2

Problem Definitions/Objectives, Environmental Questions, and Project Quality Objectives (PQOs)

Problem Definition/Objective

Environmental Question

General Investigation Approach

PQO

Determine if PFCs are present
in base drinking water and/or
groundwater, and if they are
present, characterize the
nature and extent of
contamination, including in
offsite water supply wells
within % mile downgradient of
measured impacts.

Are PFCs present in
groundwater in the most likely
sources areas at the site,
downgradient of the sources
areas, and in the base water
supply (untreated and finished
drinking water)? If PFCs are
present on-base, are there
impacts to water supply wells
located outside and
downgradient of the base
boundary?

Sample the 14 new wells, four existing
shallow wells at Site 14, two existing
irrigation wells, and the base water
supply (untreated and finished drinking
water) for PFCs. Plan a Phase Il if
necessary.

If PFCs are detected in any wells, additional
investigation will be considered as part of a Phase Il
investigation, and will include, at a minimum, sampling
of all private wells within % mile downgradient of the
wells in which PFCs were detected. Site-specific
delineation of groundwater contamination may also be
necessary. Additionally, determination of the possible
presence of soil contamination remaining onsite may be
necessary. Phase Il sampling procedures are outlined in
this SAP, but numbers of samples and locations will be
determined based on team agreements after the Phase |
results are received.

Groundwater results will also be used to support a
human health risk screening and/or quantitative risk
assessment, as necessary. Results of both investigations
may be used to determine if drinking water supplies are
impacted. Decision logic is provided on Figure 3.

Better refine understanding of
hydraulic characteristics of the
site.

What is the groundwater flow
direction, gradient, at the site?

Fourteen new wells will be installed in
locations shown on Figure 2. Eight
wells will be installed in the Columbia
aquifer and six will be installed in the
Yorktown aquifer. All new wells and
existing site wells (four irrigation wells,
and four wells at Site 14) will be
gauged and groundwater contour
maps for the Columbia and Yorktown
aquifers will be generated to
determine flow direction and gradient.
Slug tests will be completed at six wells
(three shallow and three deep) to
determine hydraulic conductivity to
allow for velocity calculations.

This information will be used to support planning for
any additional sampling needed following the Phase |
field event, and will be needed to design a remedy if one
is determined to be needed for PFCs in NALF Fentress
groundwater.
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SAP Worksheet #11—Project Quality Objectives/
Systematic Planning Process Statements (continued)

Where, when, and how should the data be collected/generated?

Detailed information on data collection is provided on Worksheets #14 and #17. The quantities and types of
QA/QC samples are detailed in Worksheet #20. When the data are validated, the PC will evaluate the
effectiveness (i.e., blank qualifications) of field blanks (FBs) in a data quality evaluation report. The proposed
sample locations at NALF Fentress are shown on Figure 2; if necessary following evaluation of the initial
groundwater, a more comprehensive set of samples including possible source area soil and drinking water will be
conducted per the decision logic on Figure 3. The CH2M Field Team will collect the NALF Fentress samples
according to the procedures presented in Worksheet #21 and included in Appendix A of this SAP.

e The samples will be shipped via overnight courier to an offsite DoD Environmental Laboratory Accreditation
Program (ELAP)-approved laboratory (TestAmerica) under subcontract to CH2M for analysis.

e All chemical data generated will be submitted to CH2M and the Navy. Once received, reviewed, and validated
by CH2M, all chemical data will be provided to the Navy RPM.

e The data report will include a CLP Level IV- equivalent package including all raw data. This will include a
Supplemental NIRIS Electronic Data Deliverable (SNEDD) in Microsoft Excel format and a hard copy of the raw
data.

e CH2M will receive the data and will upload it into a centralized database used for Navy projects (NIRIS) by the
project team(s).

e Field notes collected by CH2M during the sampling activities will be scanned and included in the investigation
report as an appendix. If electronic field forms are used, they will be downloaded and included in the
investigation report. Information contained in the notes will be reviewed by the PM following the
investigation and prior to report submission.

e CH2M will prepare an investigation report for the site that presents the data, a human health risk screening,
and recommendations for no further action or further investigation/action.
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SAP Worksheet #12-1—Measurement Performance Criteria Table - Field QC Samples

Matrix: Groundwater, Effluent, Influent

Analytical Group: SVOCs (PFCs)

Analytical Method / Standard Operating Procedures (SOP) Reference: WS-LC-0025

QC Sample

Analytical Group

Frequency

Data Quality Indicators
(DaQls)

Measurement Performance
Criteria

Field Duplicates

Matrix Spike/Matrix Spike
Duplicate (MS/MSD)

Equipment Rinseate Blank

Ambient FB

Temperature Blank

Semivolatile organic
compounds (SVOCs)
(PFCs)

One per 10 normal field samples

Precision

Relative percent difference
(RPD) < 25%

One per 20 normal field samples

Accuracy/Precision

See below.

One per day for decontaminated
equipment. One per event for
disposable equipment.

Contamination

No target analytes above the
reporting limit (RL).

One per week?!

Contamination

No target analytes above the RL.

One per cooler

Representativeness

< 6°C but not frozen

Notes:

1 Ambient FBs will be collected for each effluent (finished drinking water) sample, rather than one per week.
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SAP Worksheet #12-2—Measurement Performance Criteria Table - Field QC Samples

Matrix: Soil

Analytical Group: SVOCs (PFCs)

Analytical Method / SOP Reference: WS-LC-0025

QC Sample

Analytical Group

Measurement Performance

Field Duplicates

Matrix Spike/Matrix Spike
Duplicate

Equipment Rinseate Blank

Ambient FB

Temperature Blank

SVOCs (PFC)

Frequency Data Quality Indicators Criteria
One per 10 normal field samples Precision RPD <35%
One per 20 normal field samples Accuracy/Precision See below.

One per day for decontaminated
equipment. One per event for
disposable equipment.

Contamination

No target analytes above the RL.

One per week

Contamination

No target analytes above the RL.

One per cooler

Representativeness

< 6°C but not frozen
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SAP Worksheet #13—Secondary Data Criteria and Limitations Table

No secondary data will be used in support of this Sl fieldwork
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SAP Worksheet #14—Summary of Project Tasks

The technical approach for the proposed field activities at NALF Fentress is detailed below. The SOPs tabulated on
Worksheet #21 and provided in Appendix A address the protocols to be used for the NALF Fentress PFC
Investigation.

Mobilization

Prior to mobilization, NAVFAC Mid-Atlantic, USEPA, and VDEQ will be notified to allow for appropriate oversight
and coordination.

As part of the field mobilization, CH2M will procure the following subcontractors to support investigation
activities:

Utility Locator

Surveyor

Driller

Investigation-derived waste (IDW) subcontractor

TestAmerica has been procured to provide laboratory analytical services. Mobilization for the field effort includes
procuring necessary field equipment and initial transport to the site. Equipment and supplies will be brought to
the site when the CH2M field team mobilizes for field activities.

Before beginning any phase of work, CH2M and its subcontractors will have field meetings to discuss the work
items and worker responsibilities, and to familiarize workers with the HSP.

Before beginning any intrusive activities, CH2M will coordinate utility clearance with Miss Utility of Virginia and
the base’s approving authority. Additionally, a separate utilities subcontractor will be procured to ensure the
accuracy of the utility markings.

Monitoring Well Installation

Fourteen permanent monitoring wells (eight shallow and six deep) will be installed at NALF Fentress in locations
described in Worksheets #11, #17 and #18. Wells will be installed in accordance with the SOPs included in
Appendix A. Shallow wells will be installed using 4%-inch-inner-diameter hollow-stem auger (HSA) and will be
drilled one foot into the Yorktown confining unit. Deep monitoring well installation will be initiated with 8%-inch-
inner-diameter HSA. Once the Yorktown confining unit is reached, a 6-inch steel casing will be set into the
confining unit and grouted in place to prevent cross-contamination to the deep aquifer. The grout will then be
allowed to cure for at least 24 hours. Subsequently, the remainder of the boring will be completed using mud
rotary to a depth of 15 feet beneath the bottom of the Yorktown confining unit.

During well installation, lithology data will be collected using 4-foot direct-push technology cores, collected
continuously. Soil descriptions, including grain size, color, moisture content, relative density, consistency, soil
structure, mineralogy, and other relevant information such as possible evidence of contamination, will be
recorded as detailed in the SOP included in Appendix A. If paired wells are located within a few feet of one
another, the deep well may be installed and logged first, allowing for straight drilling of the paired shallow well
without soil logging.

Wells will be constructed of 2-inch polyvinyl chloride (PVC) casing and 10-foot-long 0.010 machine-slotted
screens. Sand filter pack (DSI #1 or equivalent) will be added to a depth of 2 feet above the screened interval. Two
to 4 feet of bentonite pellets or chips will be added and then hydrated in the annular space above the sand pack.
The remainder of the annular space will be grouted to the surface. Wells will be completed with stick up
protective casings and bollards unless the Navy informs CH2M differently.

Newly installed monitoring wells will be developed in accordance with the SOP included in Appendix A.



SAMPLING AND ANALYSIS PLAN BASEWIDE PERFLUORINATED COMPOUND SITE INVESTIGATION
REVISION NUMBER 0O

AUGUST 2016

PAGE 42

SAP Worksheet #14—Summary of Project Tasks (continued)

On-base Influent Drinking Water Sampling

Unfinished drinking water will be collected directly from the on-base holding tank using the sample port. After
letting the water run into a 5-gallon bucket for at least 30 seconds, turbidity, pH, specific conductivity, and
temperature of the water will be measured. Following purging, the sample will be collected directly into the
laboratory prepared sample container.

Cross-contamination of PFCs in accordance with the SOP (Appendix A) will be considered during sampling.

On-base Effluent (Finished) Drinking Water Sampling

Finished drinking water samples for on-base (and potentially off-base) finished drinking water will be collected in
accordance with the potable water sampling SOP (Appendix A). Water will be sampled by first purging the water
supply at least 15 minutes. The sampling port is usually the port at the bottom of a pressure tank. In instances
where there is no port or the valve cannot be used without damage or leaking, the next closest pre-treatment
location will be selected. Any port with the possibility of being used for sampling is questioned if a hose was ever
hooked up to it or if there is a possibility Teflon-lined dishes (pots and pans) or Teflon tape were ever used in the
location. After purging, the turbidity, pH, specific conductivity, and temperature of the water are measured. These
parameters are monitored until three consistent readings are obtained indicating stabilization. After three
consistent readings have been obtained, samples will be collected directly into laboratory provided containers.

A FB is collected at the site of collection for the water sample. The FB is collected by transferring deionizing water
pre-mixed (by the laboratory) with preservative from one bottle to a blank bottle. This blank is used to determine
if PFCs are in the air at the sampling location; if any contamination was introduced during the sample
management and shipment process; and if there were any laboratory errors.

Cross-contamination of PFCs in accordance with the SOP (Appendix A) will be considered during sampling.

Monitoring Well Groundwater Sampling

Groundwater samples will be collected from new and existing monitoring wells using low flow sampling and PFC
sampling methodology and in accordance with the SOPs included in Appendix A. Based on the depths of the deep
wells, it is anticipated that a Grundfos submersible pump will be utilized to collect samples. The pump will be set
in the middle of the well screen. Teflon tubing will not be used for sampling. Groundwater quality parameters
comprising pH, conductivity, turbidity, dissolved oxygen (DO), temperature, salinity, and oxidation-reduction
potential (ORP) will be collected during purging of each well using a water quality meter and a flow-through cell.
Purging will continue until water quality readings collected 5 minutes apart are stabilized to within 10 percent of
one another. After the parameters have stabilized, the flow-through cell will be disconnected and samples will be
collected into laboratory-prepared, pre-preserved sample bottles and packed on ice for overnight shipment to an
offsite laboratory.

Cross-contamination of PFCs in accordance with the SOP (Appendix A) will be considered during sampling.

Water-level Survey and Slug Testing

Following monitoring well installation and development, and prior to the start of groundwater sampling, the
depth to groundwater will be measured according to the SOP included in Appendix A at all new and existing wells
in order to better determine groundwater flow directions at the site. Rising and falling slug tests will be performed
in accordance with the SOP included in Appendix A at six wells (three shallow and three deep) in order to
evaluate hydraulic conductivity at the site. The hydraulic conductivity data will be used in conjunction with the
measured gradient and estimated effective porosity based on soil type in order to calculate groundwater flow
velocity.
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SAP Worksheet #14—Summary of Project Tasks (continued)

Soil Sampling

Based on the results of the Phase | investigation, soil sampling may be necessary to determine if sources are still
present in soils. The Partnering Team will decide on locations of any future soil samples. Soil samples will be
collected using the SOPs included in Appendix A. Samples will be collected using stainless steel hand augers or
trowels and placed into laboratory-prepared sample containers. Soil logs will provide information regarding grain
size, color, moisture content, grading, and evidence of contamination.

Cross-contamination of PFCs in accordance with the SOP (Appendix A) will be considered during sampling.

Off-base Effluent (Finished) Drinking Water Sampling

Contact is made with the off-base well-owner and a sampling appointment is arranged. Appointments are
anticipated to be a 45-minute window. During the initial visit, an access agreement is signed and a home well
survey is conducted. During the survey, cold water from a faucet (normally a kitchen or bathroom sink) is turned
on to drain the pressure tank and force the well pump to turn on. Depending on the configuration of the
household, the pump will either cycle on and off or it will remain on while the water is running. After purging, the
turbidity, pH, specific conductivity, and temperature of the water are measured. These parameters are monitored
until the pump has either cycled three times and/or the water has run for 10 to 15 minutes prior to the collection
of a sample. After purging, the turbidity, pH, specific conductivity, and temperature of the water are measured.
Samples will be collected directly into laboratory provided containers. Photographs are collected of each off-base
pump/pressure tank/treatment. After the collection of the sample, a GPS point is collected of the wellhead.

A FB is collected at the site of collection for the water sample. The FB is collected by transferring deionizing water
pre-mixed (by the laboratory) with preservative from one bottle to a blank bottle. This blank is used to determine
if PFCs are located in the air at the sampling location; if any contamination was introduced during the sample
management and shipment process; and if there were any laboratory errors.

Cross-contamination of PFCs in accordance with the SOP (Appendix A) will be considered during sampling.

Equipment Decontamination

All nondisposable sampling equipment will be decontaminated immediately after each use in general accordance
with the SOP included in Appendix A. Nondisposable equipment will be decontaminated using the following
solutions in this order:

1. Distilled water (laboratory certified, PFC-free) and Liquinox solution

2. Distilled water (laboratory certified, PFC-free) rinse 10 percent isopropanol and distilled water solution
(laboratory certified, PFC-free) and air-dried

3. Laboratory grade deionized water (laboratory, certified PFC-free)

The Grundfos submersible pump will be decontaminated by pumping the solutions directly through the pump in
the specified order. Nitric acid solution will not be used in the decontamination processes because of potential
H&S concerns and because an acid solution can leach metals from metallic equipment. Decontamination fluids
will be contained in a tank or 55-gallon drum and disposed of offsite as described below.

Cross-contamination of PFCs in accordance with the SOP (Appendix A) will be considered during equipment
decontamination.
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SAP Worksheet #14—Summary of Project Tasks (continued)

Investigation Derived Waste Management

IDW is expected to consist of drill cuttings from the soil borings completed for monitoring well installations, purge
water (from well development and groundwater sampling), and decontamination fluids. Aqueous IDW will be
contained in 55-gallon drums or a Baker tank. Soil IDW will be stored in 55-gallon drums or a lined roll-off
container with a hard, water-resistant lid. A location at NALF Fentress will be identified before initiating field work
where IDW will temporarily be stored. IDW drums will be labeled in accordance with the SOP included in
Appendix A.

Disposable equipment, including personal protective equipment, will be decontaminated in accordance with the
SOP included in Appendix A and disposed of with normal facility trash. The IDW subcontractor has not been
determined for this sampling event; however, once the subcontractor is identified, the Navy will be notified.

Surveying

Each new monitoring well will be surveyed by a licensed surveyor both vertically and horizontally using the
Virginia State Plane Coordinate System. The vertical elevation accuracy will be + 0.01 feet, and the horizontal
location will have an accuracy of + 0.1 feet. Specifically, the elevation for each monitoring well will be established
at the top of the monitoring well’s inner PVC casing (this elevation point will be designated by a permanent notch

placed on the top of each well’s inner casing) and at ground surface. The surveying subcontractor has not been
determined for this sampling event; however, once the subcontractor is identified, the Navy will be notified.

Shipments

All analytical samples and equipment will be shipped by FedEx. All samples will be shipped in accordance with the
SOP included in Appendix A.

Quality Control

All QC samples are listed on Worksheet #20. In reference to the field tasks, all field work will be overseen by a FTL
who is responsible for the QC of the sampling and making sure the proper SOPs are followed for each task.
Sample Analysis

The laboratory will maintain, test, inspect, and calibrate analytical instruments (Worksheets #24 and #25). The
laboratory will analyze aqueous samples for various groups of parameters as shown on Worksheets # 15 and #18.
QC samples are described on Worksheet #28. SOPs for all laboratory analytical tasks are tabulated on Worksheet
#23 and will be provided upon request.

Analytical analyses will be conducted by various laboratories as listed in Worksheet #30.

Data Management

The PC is responsible for data tracking and storage. Definitive analytical laboratory data will be validated prior to
use for risk assessment purposes and prior to use by the Navy. All screening data will be checked by the PC prior
to use. See Worksheet #36 for more information. All analytical data will be loaded into the NIRIS database.

Procedures for Recording and Correcting Data

Field data will be recorded in field logbooks or on a digital tablet
Project Assessment/Audit: Worksheets #31 and #32

Data Validation: Worksheets #35 and #36

Data Usability Assessment: Worksheet #37
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SAP Worksheet #14—Summary of Project Tasks (continued)

Analytical and Validation Tasks

The analytical laboratory will process and prepare samples for analyses and will analyze all samples per
Worksheet #18. QC samples are described on Worksheet #28. SOPs for all laboratory analytical tasks are
tabulated on Worksheet #23.

The laboratory will maintain, test, inspect, and calibrate analytical instruments. (Worksheets #24 and #25).
The laboratory will process and prepare samples for analysis.

All analytical data to be used for chemical characterization of the site will be validated. See Worksheet #36 for
more details.

A data usability assessment will be performed on the PFC Investigation data. See Worksheet #37 for more
details.
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SAP Worksheet #15-1—Reference Limits and Evaluation Table

Matrix: Groundwater, Effluent, Influent
Analytical Group: SVOCs (PFCs)

Prcl)j\fiE::)Anal Tapwater Regional Project Laboratory Limits RLCS anrd ll\.ﬂ:\/::w Sgd
Analyte CAS Health Screening Level (RSL) | ") (me/L) O RPD%)
Advisory! (November 2015) (ng/L) °
(ug/L) (ng/L)
LOQ LOD DL LCL UCL RPD
Perfluorooctanesulfonic Acid (PFOS) 1763-23-1 0.2 -- 0.08 0.004 0.003 0.00128 60 140 30
Perfluorooctanoic Acid (PFOA) 335-67-1 0.4 -- 0.2 0.0025 0.002 0.000748 60 140 30
Perfluorononanoic Acid (PFNA) 375-95-1 -- -- -- 0.0025 0.002 0.000654 60 140 30
Perfluorohexanesulfonic Acid (PFHXS) 355-46-4 -- -- 0.0025 0.002 0.00087 60 140 30
Perfluoroheptanoic Acid (PFHpA) 375-85-9 -- -- -- 0.0025 0.002 0.000802 60 140 30
Perfluorobutanesulfonic Acid (PFBS) 375-73-5 - 38 19 0.0025 0.002 0.000918 50 150 30

Notes:

1 The PFOS and PFOA USEPA Provisional Health Advisories are from the USEPA Office of Water.

2

3

Accuracy and precision limits are in house laboratory limits.

The Project Quantitation Limit (PQL) Goal is half the lesser of applicable screening levels.

ug/L = microgram per liter; CAS = Chemical Abstracts Service; DL = detection limit; LCS = laboratory control sample; LOD = limit of detection; LOQ = limit of quantitation
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SAP Worksheet #15-2—Reference Limits and Evaluation Table

Matrix: Soil
Analytical Group: SVOCs (PFCs)

Laboratory Limits

LCS and MS/MSD Recovery Limits

Analyte CAS F({:IS;SZ::II)aeIrS;(I)I:lFSt?lL Pr%!g::zQL (ng/ke) and RPD*(%)
(ng/kg) (ng/ke)
LoQ LOD DL LCL UCL RPD
Perfluorooctanesulfonic Acid (PFOS) 1763-23-1 6,000 -- 0.5 0.3 0.126 60 140 30
Perfluorooctanoic Acid (PFOA) 335-67-1 16,000 -- 0.5 0.3 0.102 60 140 30
Perfluorononanoic Acid (PFNA) 375-95-1 -- -- 0.5 0.3 0.083 60 140 30
Perfluorohexanesulfonic Acid (PFHXxS) 355-46-4 -- -- 0.5 0.3 0.118 60 140 30
Perfluoroheptanoic Acid (PFHpA) 375-85-9 - - 0.5 0.3 0.088 60 140 30
Perfluorobutanesulfonic Acid (PFBS) 375-73-5 160,000 80,000 0.4 0.3 0.103 50 150 30

Notes:

1 The residential soil RSLs were derived for PFOS and PFOA using the RSL calculator tool and the subchronic RfDs (from USEPA’s October 28, 2009 technical
memorandum, The Toxicity of PFOA and PFOS, a chronic RfD is not available) based on a hazard index of 0.1.

1 The PQL Goal is % the lesser of applicable screening levels.

3

pg/kg = microgram per kilogram

Accuracy and precision limits are in-house laboratory limits.
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SAP Worksheet #16—Project Schedule / Timeline Table

Date

Planned Activity

7-Dec-15

Initiate Utility Location and Well Installation for Phase | Event

To be determined (TBD)

Finalize SAP

TBD Begin sampling in key locations (Site 17 wells, water supply samples)
TBD Complete Well Installation

TBD Complete Water Level Survey

TBD Complete Groundwater Sampling

TBD Receive Unvalidated Results, determine if rush validation is necessary
TBD Scope Phase Il or plan reporting schedule as necessary
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SAP Worksheet #17—Sampling Design and Rationale

Matrix Depth of Analysis Method Number of Samples Strategy and Rationale
Samples
PFOS WS-LC-0025 (Modified USEPA 537) 12 Three shallow samples will be collected
in new wells in the most likely source
PFOA WS-LC-0025 (Modified USEPA 537) 12 areas (Site 17, abandoned aircraft site,
and the crash truck equipment test site),
PFNA WS-LC-0025 (Modified USEPA 537) 12 as shown on Figure 2. Additionally, two
. . shallow wells at the Site 14 Landfill will
E?L“u”n’ﬁ'viater ﬁé’%’?’eﬁf Eelz PFHXS | WS-LC-0025 (Modified USEPA 537) 12 be sampled to assess impacts
g downgradient of the other sites and
. potential impacts from the landfill. Two
PFHPA WS-LC-0025 (Modified USEPA 537) 12 existing irrigation wells, and five new
perimeter wells are also to be sampled
PFBS WS-LC-0025 (Modified USEPA 537) 12 to assess potential migration of
contaminants.
PFOS WS-LC-0025 (Modified USEPA 537) 8
PFOA WS-LC-0025 (Modiﬁed USEPA 537) 8 Deep samples will be collected from one
well to be installed at Site 17 (to assess
PFNA WS-LC-0025 (Modified USEPA 537) 8 potential impacts in the most likely
Yorktown Aoproximatel source area), two wells at the Site 14
Groundwater Sg‘zeet b Y| PFHxS WS-LC-0025 (Modified USEPA 537) 8 Landfill (to assess impacts downgradient
g — of Site 17 and the Site 14 Landfill), and
PFHpA WS-LC-0025 (Modified USEPA 537) 8 five new wells to be installed along the
. base perimeter to assess possible offsite
PFBS WS-LC-0025 (Modified USEPA 537) 8 migration (Figure 2).
PFOS WS-LC-0025 (Modified USEPA 537) 8
PFOS WS-LC-0025 (Modified USEPA 537) 2 (one unfinished, one treated)
.| PFOA WS-LC-0025 (Modified USEPA 537) 2 (one unfinished, one treated) .
Unknown — will One unfinished and one treated water
consist of PFNA WS-LC-0025 (Modified USEPA 537) 2 (one unfinished, one treated) | sample will be collected from the
Drinking Water | unfinished and installation’s water supply to evaluate
treated PFHxS WS-LC-0025 (Modified USEPA 537) 2 (one unfinished, one treated) impacts to on-base drinking water from
drinking water " — PFCs before and after treatment.
PFHpA WS-LC-0025 (Modified USEPA 537) 2 (one unfinished, one treated)
PFBS WS-LC-0025 (Modified USEPA 537) 2 (one unfinished, one treated)
Notes:

Additional samples may be added as part of a Phase Il investigation.
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SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table

Sampling Station Sample ID? Matrix Depth (feet bgs) Analytical Group ';‘:":;’IZZSI Sampling SOP Reference
Monitoring Wells
OF14-MWO06S OF14-MWO06S-MMYY 1
OF14-MWO06D OF14-MWO06D-MMYY 1
OF14-MWOQ07S OF14-MWO07S-MMYY 1
OF14-MWO07D OF14-MWQ07D-MMYY 1
OF-MWO08 OF-MWO08-MMYY 2 (D)
OF-MWO08P-MMYY
OF-MWO09 OF-MWO09-MMYY 1
OF-MWO09D OF-MWO09D-MMYY 1
OF-MW10 OF-MW10-MMYY 1
OF-MW10D-MMYY
OF-MW10D OF-MW10D-MMYY-MS 3 (MS/MSD)
OF-MW10D-MMYY-SD
OFMWIL OFMWIL MYy GW Middle of well screen SVOCs (PFCs) N See Worksheet #21
OF-MW11D OF-MW11D-MMYY 1
OF-MW12 OF-MW12-MMYY 1
OF-MW12D OF-MW12D-MMYY 1
OF-MW13 OF-MW13-MMYY 1
OF-MW13D OF-MW13D-MMYY 2 (FD)
OF-MW13D-MMYY
OF-MW14 OF-MW14-MMYY 1
OF-MW15 OF-MW15-MMYY 1
OF-MW15D-MMYY
OF-MW15D OF-MW15D-MMYY-MS 3 (MS/MSD)
OF-MW15D-MMYY-SD
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SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table (continued)
Sampling Station Sample ID? Matrix Depth (feet bgs) Analytical Group ':::::I‘Z;g Sampling SOP Reference
Irrigation Wells
OF-MW16-MMYY
OF-MW16 2 (FD)
OF-MW16P-MMYY GW Middle of well screen SVOCs (PFCs) See Worksheet #21
OF-MW17 OF-MW17-MMYY 1
Drinking Water
OF-EFFO1 OF-EFFO1-MMYY EFF N/A SVOCs (PFCs) 1 See Worksheet #21
Untreated Water
OF-INFO1 OF-INFO1-MMYY INF N/A SVOCs (PFCs) 1 See Worksheet #21
Notes:

1

Additional nomenclature instructions are as follows.

— equipment blanks and FBs will be identified with the two-digit month, day and year, for example: OF-EBMMDDYY or OF-FBMMDDYY
Field QC counts are dependent upon the duration of the field event. Frequency of QA/QC collection is as follows:

—  Field Duplicate - One per 10 field samples of similar matrix.

—  MS/MSD - One per 20 field samples of similar matrix (including field duplicates)

—  FB-One per week
—  Equipment Blank - For decontaminated equipment, one per type of sampling equipment, per day of sampling; for disposable equipment, one per lot.

Additional groundwater samples and soil samples may be collected according to team agreement following initial groundwater results.
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. Maximum Holding
. Analytical and ; il
Matrix Analytical Preparation Method/ Containers Sample Volume Presgrvatlon Tlme_
Group Requirements (preparation /
SOP Reference -
analysis)
Groundwater, Effluent, Influent SVOCs (PFCs) WS-LC-0025 1 X 1000 mL HDPE 1,000 mL <6°C but not 7 days / 40 days
Soil SVOCs (PFCs) WS-LC-0025 1 x 4 oz HDPE jar 5g frozen 14 days / 40 days
Notes:

1

Maximum holding time is calculated from the time the sample is collected to the time the sample is prepared/extracted
HDPE = high-density polyethylene
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SAP Worksheet #20—Field Quality Control Sample Summary Table
. No. of . No. of . Total No. of
Matiix Moroup | Sampling | | MS/MSDs | AmbientFst | Eaupment | NEZLER | samples to
Groundwater, Effluent, Influent SVOCs (PFCs) 22 3 2/2 5 5 63
Soil SVOCs (PFCs) TBD? TBD? TBD? TBD? TBD? TBD?
Notes:

1

2

The number of blanks shown is based on a fundamental assumption of the number of days during which sampling occurs. Refer to Worksheet #12 for the required

frequencies.

Additional groundwater samples and soil samples may be collected based upon team agreement following initial groundwater results.
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SAP Worksheet #21—Project Sampling SOP References Table

2013

potential to contain PFCs, as per SOP.

Originating Modified for
Reference Number Title, Revision Date, and/or Number Organization of Equipment Type Project Work? Comments
Sampling SOP (Y/N)
L . Deionized water, distilled water, potable water, 2.5 percent Liquinox® and water solution,
001_Decon becontamination of Personnel and Equipment, QCed CH2M methanol, plastic pails, 55-gallon drum for waste, nitrile gloves, decontamination pad, N
and revised 06/2015
steam cleaner
. Disposal of Waste Fluids and Solids, QCed and reviewed Fluids: 55-gallon drum, tools to secure drum, funnel, labels, marking pen, seals for drum
002_Dispose 08 ’ CH2M . . . N
/2013 Solids: 55-gallon drum, tools to secure drum, plastic sheets, labels, marking pen
. Decontamination of Drilling Rigs and Equipment, QCed Steam cleaner, potable water, Liquinox®, buckets, brushes, distilled water, methanol,
003_DeconRig . CH2M S - . N
and reviewed 08/2013 deionized water, aluminum foil
004 DPSoil Direct-Push Soil Sample Collection, QCed and reviewed CH2M Drill rig, hydraulic percussion hammer, sampling rods, acetate liners, sample containers, N
- 04/2015 nitrile gloves
005_Shallow Soil Shallow Soil Sampling, QCed and revised 4/2015 CH2M Sample jars, hand auger, stainless steel spatula, GPS unit N
006_Log Books Preparing Field Log Books, QCed and reviewed 4/2015 CH2M Log book, black indelible pen N
. . . . Drill rig, hydraulic percussion hammer, sampling rods, acetate liners, sample containers,
007_Soils Soil Sampling, QCed and revised 4/2015 CH2M gloves, hand auger, trowel N
008_COC Chain-of-Custody. QCed and reviewed 4/2015 CH2M Chain-of-custody, indelible pen N
009_Utility Locating and Clearing Underground Utilities, QCed and CH2M Utility location subcontractor to provide all equipment, phone number for Miss Utility N
revised 4/2015
Equipment Blank and Field Blank Preparation, QCed and . - - .
010_BlankPrep reviewed 4/2015 CH2M Plastic sample bottles, nitrile gloves, blank liquid, preservatives N
Field Measurement of pH, Specific Conductance, . o . .
011_WaterQual Turbidity, DO, ORP, and Temperature Using A water | ¢5\ or 151 it flow-through el istiled water i sauirt bottle, Horlba® U-25 Auto.Caltaration | N
- Quality Parameter Meter with Flow-through Cell, QCed . ’ ’
. Standard Solution.
and reviewed 4/2015
Adjustable-rate positive-displacement pump, submersible pump, or peristaltic pump,
) ) . o Horiba U-ss or equivalent water quality meter, flow-through cell, generator, water-level
gizl_glzmlvFlow EPA Eog,:/g;v g;ofggyﬁfefef,?srgﬂ'}%ﬁm Monitoring Wells CH2M indicator, disposable Teflon tubing, plastic sheeting, well-construction information, N
g g ’ calibrated container and stopwatch, sample containers, in-line disposable 0.45 um filters,
shipping supplies, field book
013_WaterLevels (I;Ié/;c}ge(’)rl-LZeve/ Measurements, QCed and reviewed CH2M Electronic water-level meter with 100-foot tape, interface probe N
. . Sample bottles, gloves, non-Teflon tubing, sampling equipment and clothing without
014_PFC OPNAYV PFC Sampling Policy OPNAV potential to contain PFCs, as per SOP. N
General Guidance for Monitoring Well Installation, QCed i . . .
015_MWInstal and reviewed 4/2015 CH2M Drilling rig, well construction materials, development equipment N
Installation of Shallow Monitoring Wells, QCed and Drilling rig, well riser/screen and associated materials, sand, bentonite, protective casing,
016_MWShall . CH2M - N
- reviewed 04/2015 well development equipment
017_MWDeep lns(a//atlon of Deep Monitoring Wells, QCed and CH2M Drilling rig, well rlser/spreen and associated materials, sand, bentonite, protective casing, N
reviewed 04/2015 well development equipment
018_SlugTest Aquifer Slug Testing, QCed and reviewed 4/2015 CH2M In situ data logger, well-testing assembly, compressed air, soil displacement device N
019_PotableWater Potable Water Supply Sampling, Effective date, March USEPA Sample bottles, gloves, non-Teflon tubing, sampling equipment and clothing without N
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SAP Worksheet #22—Field Equipment Calibration, Maintenance, Testing, and Inspection Table

Field Equipment

Activityl

Frequency

Acceptance Criteria

CA

Resp. Person

SOP Reference2

Comments

Horiba U-22 — . Clean probe with deionized water and calibrate again. .
Calibration Daily, before use pH reads 4.0 +/- 3% . . . FTL HoribaU22
pH probe Do not use instrument if not able to calibrate properly
Horiba U-22 . . . o Clean probe with deionized water and calibrate again. .
. Calibration Daily, before use Conductivity reads 4.49 +/- 3% FTL HoribaU22
Specific conductance probe y y /- 3% Do not use instrument if not able to calibrate properly.
i - Clean probe with deionized water and calibrate again.
Horlt‘)a. U-22 Calibration Daily, before use Turbidity reads 0 +/- 3% : ] . ] & FTL HoribaU22
Turbidity probe Do not use instrument if not able to calibrate properly.
Horiba U-22 DO and Consistent with the current Clean probe with deionized water and calibrate again.
Testing Daily, before use atmospheric pressure and . . . FTL HoribaU22
Temperature Probes ambient temperature Do not use instrument if not able to calibrate properly.
Maintenance - Check mephanical Stable readings after 3 minutes.
] and electronic parts, verify Daily before use, at the end pH reads 4.0 +/- 3% Clean probe with deionized water and calibrate again. .
Horiba U-22 system continuity, check battery, | of the day, and when - ] ) i FTL HoribaU22
and clean probes. unstable readings occur. conductivity reads 4.49 +/- 3% Do not use instrument if not able to calibrate properly.
Calibration check turbidity reads 0 +/- 3%
Notes:

1 Activities may include: calibration, verification, testing, and/or maintenance.
2 References from Worksheet #21.
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SAP Worksheet #23—Analytical SOP References Table
. .. Date Last Definitive or Matrix and Organization . .
Lab SOP Title, Revision Date, . . . : . Variance to Modified for
Number and/or Number Rewewgd |f1 Screening Analytical Instrument Perform_lr;g Qsm Project Work?
not Revised Data Group Analysis
Perfluorinated Compounds Groundwater
(PFCs) in Water, Soils, Effluent ¢ TestAmerica-
WS-LC-0025 Sediments and Tissue by Definitive ’ LC/MS/MS West N
; ) Influent, Soil /
LC/MS/MS; Rev. 1.5; SVOCs (PFCs) Sacramento
11/01/15
Groundwater, TestAmerica-
WS-EHS-0001 Waste Disposal; Rev. 4.4; N/A Effluent, _ N/A West N
9/5/14 (Disposal) Influent, Soil / | (Disposal) Sacramento
SVOCs (PFCs)
Sample Receipt and Groundwater, TestAmerica-
. . N/A Effluent, N/A
WS-QA-0003 Procedures; Rev. 11.9; . Infl Soil . West N
9/30/14 (Receiving) nfluent, Soil / | (Receiving) Sacramento
SVOCs (PFCs)
Notes:

1

Non-analytical SOPs do not require an annual review cycle. This worksheet was prepared in November 2015.

2 TestAmerica-West Sacramento's DoD ELAP accreditation through A2LA is granted through 1/31/16.
QSM = Quality Systems Manual
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SAP Worksheet #24—Analytical Instrument Calibration Table
Person
. . Frequency of o . SOoP
Instrument | Calibration Procedure Calibration Acceptance Criteria CA Res;zt:rés‘&ble Reference
Tuning standard must
Prior to ICAL and contain analytes of Retune instrument. If the tuning will not
after any mass interest or appropriate meet acceptance criteria, an instrument
Tune Check calibration or substitute. Mass mass calibration must be performed and the
maintenance is assignments of tuning tuning
performed. standard within 0.5 amu redone.
of true value.
Minimum five-point Each calibration point for
initial calibration for . . . each analyte must Evaluate standards, chromatography, and
target analytes, Lr}ligiltgasllabr;a';cllgn ,fglilzjlsa;eetget:ﬁ Vé';?ér';,ZS mass spectrometer response. If problem
lowest concentration analysis the lowest cal E)oint which found with a'b(.)\'/e, correct as appropriate,
standard at or below must calculate to within then repeat initial calibration.
the RL 70 to 130 percent.
Once per initial All reported analytes and Evaluate data. If problem (e_.g., concentrated
Second-source calibration labelled compounds standard, plugged transfer line) found,
- . e S o correct, then repeat second source Lab Manager /
LC/MS/MS calibration verification fOIll'(l;WT'g initial ¥V|th|n Ii 25 percent of verification. If it still fails, then repeat initial Analyst WS-LC-0025
calibration. rue value. calibration.
Evaluate failure and impact on samples. If
samples non-detect for analytes which have
a high bias, report non-detect results with
case narrative comment. For closing CCVs, if
compounds are not identified as critical
Before sample comppunds of concern report results with
analysis, after All reported analytes and | qualifiers. For closing CCVs, if the compound
Daily calibration ever 16 samples labelled compounds is identified as a critical compound of
verification and Zt the eng of, within £ 25 percent of concern, then recalibrate, and reanalyze all
the sequence true value. affected samples since the last acceptable
’ CCV;or Immediately analyze two additional
consecutive CCVs. If both pass, samples may
be reported without reanalysis. If either
fails, take CAs and re-calibrate; then
reanalyze all affected samples since the last
acceptable CCV.
Notes:

DoD QSM v.5.0 is the basis for specifications on this table

CCV = continuing calibration verification.
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SAP Worksheet #25—Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table
e || Moonence | Testingaciviy | RESCUON | prequency | AGRTC | ca | Repenble | Sob
Replace
LC/MS/MS EZ'é‘cTéﬂffﬁeck iﬁzzi(“‘”ty L”Sffrﬁr"r%inntce r'?g.'e"é:g as Srci;’efigss Recalibrate Eﬁsetn’i?;f”ca WS-LC-0025

eluent
reservoirs

and sensitivity
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SAP Worksheet #26—Sample Handling System

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT

Sample Collection (Personnel/Organization): Field Team/CH2M
Sample Packaging (Personnel/Organization): FTL/ CH2M
Coordination of Shipment (Personnel/Organization): FTL/ CH2M
Type of Shipment/Carrier: Overnight Carrier/ FedEx

SAMPLE RECEIPT AND ANALYSIS

Sample Receipt (Personnel/Organization): Sample Receipt Personnel/TestAmerica-West Sacramento
Sample Custody and Storage (Personnel/Organization): Sample Receipt Personnel/TestAmerica-West Sacramento
Sample Preparation (Personnel/Organization): Extractions Personnel/TestAmerica-West Sacramento

Sample Determinative Analysis (Personnel/Organization): Analysts/TestAmerica-West Sacramento

SAMPLE ARCHIVING

Field Sample Storage (No. of days from sample collection): 90 Days

Sample Extract/Digestate Storage (No. of days from extraction/digestion): Extracts and may be disposed of 90 days after
extraction

Microbial Sample Storage (No. of days from sample collection): N/A

SAMPLE DISPOSAL

Personnel/Organization: Environmental HSO/TestAmerica-West Sacramento

Number of Days from Analysis: Samples may be disposed of 90 days after report mail date
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SAP Worksheet #27—Sample Custody Requirements Table

Field Sample Custody Procedures (sample collection, packaging, shipment, and delivery to laboratory):

Samples will be collected by field team members under the supervision of the FTL. As samples are collected,
they will be placed into containers and labeled. Labels will be taped to the containers to ensure they do not
separate. Samples will be cushioned with packaging material and placed into coolers containing enough ice to
keep the samples <6 °C until they are received by the laboratory.

The chain-of-custody form will be placed into the cooler in a Ziploc bag. Coolers will be taped up and shipped to
the laboratories via Fed Ex overnight, with the air bill number indicated on the chain-of-custody form (to
rel