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EXECUTIVE SUMMARY

Tetra Tech, Inc. (Tetra Tech) has prepared this Sampling and Analysis Plan (SAP) for Long-term
Monitoring of the following Petroleum Sites at the former Naval Air Station (NAS) Cecil Field in
Jacksonville, Florida: Jet Engine Test Cell (JETC), North Fuel Farm (NFF), Day Tank 1, Building 46, and
Building 271. This work was done under Comprehensive Long-term Environmental Action-Navy Contract
Number N62470-08-D-1001, Contract Task Order Number JM09. This SAP follows the format of the
Uniform Federal Policy (UFP) for Quality Assurance Project Plans (QAPPs) and was prepared to address
several ongoing long-term monitoring investigations at the former NAS Cecil Field. The sites addressed
in this SAP are already part of long-term monitoring programs and all are under the Petroleum Program

based on the contaminants of concern (COCs) at the sites.

The JETC is located on the east side of the intersection of Flightline Road (formerly Jet Road) and Cecil
Pines Street (formerly o Street) at NAS Cecil Field in the vicinity of Buildings 328, 334, 339, and 811.
Reported leaks and overfilling spills led to the first environmental investigations at this site in 1989.
Petroleum-impacted soil was identified in 1990 as part of a preliminary Contamination Assessment. Free
product, soil and groundwater contamination associated with the two underground storage tanks (USTSs)
on site were identified and delineated during a comprehensive Contamination Assessment between 1991
and 1994. Soil removal and air sparging were selected as remedies for the site, along with groundwater
monitoring. The air sparge system was operated from November 24, 2003 through April 2007.
Groundwater sampling is currently conducted quarterly, with samples from five wells being analyzed for
total recoverable petroleum hydrocarbons (TRPH) and polycyclic aromatic hydrocarbons (PAHSs).

Quarterly monitoring is conducted to verify that contaminants do not migrate off site.

The NFF is located at the northeast corner of Aviation Avenue and Loop Road at NAS Cecil Field. The
site previously contained six 595,000-gallon jet propellant 5 aviation fuel (JP-5) storage tanks, one of
which was removed after leaks were recorded in 1991, and the other five of which were removed from
2000 to 2001. Volatile organic compounds (VOCs) were the COCs that were found in groundwater at the
site from approximately 5 feet below ground surface (bgs) to 100 feet bgs. Air sparge, biosparge, and soil
vapor extraction systems were installed at the site to treat contamination, and began operating between
May and July 2005. Quarterly monitoring of 16 wells is conducted to verify that contaminants do not

migrate off site.

Day Tank 1 is located approximately 1/8 miles south of the “A” Avenue gate on Jet Road. The Day Tank
1 site is the former location of an earth-mounded, 200,000-gallon above ground storage tank (AST)
containing JP-5 which was piped from the tank to the flightline area via an underground fuel distribution

line. The AST was removed in 1999, along with approximately 24,000 tons of impacted soil, and a
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biosparge/soil vapor extraction (BS/SVE) system was installed in 2000 and operated for 3 years. Semi-
annual monitoring is currently being conducted at 12 wells with groundwater samples being analyzed for
VOCs and PAHs.

Building 46, the former base gas station, was located on the east side of “D” Avenue across from the
Bachelor Officers’ Quarters, and after being demolished in 1987, was turned into a parking area between
Buildings 903 and 904. Two Phoster ® biological treatment systems were installed and operated at the
site from 2001 to 2004, with chemical injections stopping in 2004 and oxygen injections being
discontinued in January 2008. Benzene, toluene, ethylbenzene, and xylenes (BTEX), methyl-tert-butyl-
ether (MTBE), napththalene, 1-methylnaphthalene, 2-methylnaphthalene, sulfate, and TRPH are the
COCs at this site. Semi-Annual monitoring is conducted at varying depths at nine wells to verify that

contaminants do not migrate off site.

Building 271 is located at the corner of Cecil Pines Street (formerly 9" Avenue) and Pool Site Avenue
(formerly “B” Avenue) at NAS Cecil Field. Building 271 was a former retail gasoline facility that had four
underground storage tanks (USTs), identified as 271-D, 271-R, 271-UL and 271-SUL, along with two oil
water separators. All of the USTs, Oil Water Separators (OWSs), and associated piping have been
removed from the site, and petroleum-impacted soil and groundwater were identified in several
investigations from 1999 to 2003. An AS system was installed and began operation in November 2003.
The system was shut down in December 2009. Naphthalene, 1-methylnaphthalene, and
2-methylnaphthalene are the COCs at this site. Quarterly monitoring is conducted at varying depths at

eight wells to verify that contaminants do not migrate off site.

The SAP contained herein was generated for and complies with applicable UFP-QAPP, Florida
Department of Environmental Protection (FDEP), and United States Environmental Protection Agency
(USEPA) Region 4 requirements, regulations, guidance, and technical standards as appropriate. This
SAP outlines the organization, project management, objectives, planned activities, measurement, data
acquisition, assessment, oversight, and data review procedures associated with the planned
investigations at Petroleum Sites at the former NAS Cecil Field. The scope of work includes but is not
limited to groundwater sampling for analysis of select VOCs, PAHSs, and petroleum-related compounds at
the JETC, NFF, Day Tank 1, Building 46, and Building 271. The data will be used by the NAS Cecil Field
Partnering Team to determine whether continued groundwater monitoring is appropriate or if other
actions must be taken to be protective of human health and the environment. Protocols for sample
collection, handling, storage, chain of custody, laboratory and field analyses, and reporting are also
addressed in this SAP. The investigation procedures utilized will comply with FDEP and Tetra Tech
Standard Operating Procedures (SOPs). The field work and sampling are already ongoing on a regular
basis. A complete schedule is detailed in SAP Worksheet #16.
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Field activities conducted under this SAP shall meet the requirements of the Solutions-IES Field Site-

Specific Health and Safety Plan (HASP).
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bgs Below ground surface

bls Below land surface

BNA Base-Neutral and Acid

BOA Basic Ordering Agreement

BRAC Base Realignment and Closure
BS/SVE Biosparge/Soil Vapor Extraction
BTEX Benzene, toluene, ethylbenzene, and xylenes
°C Degree Celsius

CA Corrective Action

CAR Contamination Assessment Report
CARA Contamination Assessment Report Addendum
CAS Chemical Abstract Service

CcCB Continuing Calibration Blank

CCC Calibration Check Compound

CcCcVv Continuing Calibration Verification
CFR Code of Federal Regulations
CH2MHill CH2MHill Constructors, Inc.
CLEAN Comprehensive Long-term Environmental Action Navy
COoC Contaminant of concern

CSM Conceptual site model

CSR Confirmatory Sampling Report
CTO Contract Task Order

%D Percent Difference

DCA 1,2-Dichloroethane

DFTPP Decafluorotriphenyl-phosphine

DL Detection Limit

DO Dissolved Oxygen
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DQO Data Quality Objective

DQR Data Quality Review
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LTMP
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NFF
NTU
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PG

PID
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PT

QA
QAM
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Not Applicable
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Naval Air Station

Naval Facilities Engineering Command
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No Further Action
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Professional Geologist
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Project Manager

Project Management Office
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Quality Assurance Manager

Quality Assurance Project Plan

Page 9 of 117

CTO JM09



Project-Specific SAP Long-Term Monitoring SAP for Five Petroleum Sites

Site Name/Project Name: NAS Cecil Field Revision: 1
Site Location: Jacksonville, Florida March 2011
QC Quality Control

RAC Remedial Action Contractor

RAP Remedial Action Plan

RAPA Remedial Action Plan Addendum

RF Response Factor

RI Remedial Investigation

RMO Risk Management Option

RPD Relative Percent Difference

RPM Remedial Project Manager

RSD Relative standard deviation

RT Retention Time

SA Site Assessment

SAP Sampling and Analysis Plan

SAR Site Assessment Report

SARA Site Assessment Report Addendum

SCTL Soil Cleanup Target Level

SDG Sample Delivery Group

SE Southeast

SMC System Monitoring Compounds

SMP Site Management Plan

Solutions-IES  Solutions — Industrial and Environmental Services, Inc.
SOP Standard operating procedure

SPCC System performance check compound

SQL Structured query language

SRR Source Removal Report

SVE Soil Vapor Extraction

TBD To be determined

TMB Trimethylbenzene

TOC Total Organic Carbon

TRPH Total recoverable petroleum hydrocarbons
Tetra Tech Tetra Tech, Inc.

TtNUS Tetra Tech NUS, Inc.

UFP Uniform Federal Policy

USEPA United States Environmental Protection Agency
UST Underground storage tank

VOC Volatile organic compound
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SAP Worksheet #2 -- SAP Identifying Information

(UFP-QAPP Manual Section 2.2.4)

Site Name/Number: Petroleum Sites: Jet Engine Test Cell (JETC); North Fuel Farm (NFF);
Day Tank 1; Building 46; and Building 271

Operable Unit: Not applicable

Contractor Name: Tetra Tech, Inc. (Tetra Tech)

Contract Number: N62470-08-D-1001

Contract Title: Comprehensive Long-term Environmental Action Navy (CLEAN)

Work Assignment Number:  Contract Task Order (CTO) JM09

1. This Sampling and Analysis Plan (SAP) was prepared for Petroleum Sites JETC; NFF; Day Tank 1;
Building 46; and Building 271 in accordance with the requirements of the United States Environmental
Protection Agency (USEPA) Uniform Federal Policy (UFP) for Quality Assurance Project Plans (QAPPS)
(USEPA, 2005) and Guidance for Quality Assurance Project Plans, EPA QA/G-5, Quality Assurance
Management Staff (USEPA 2002).

2. Identify regulatory program: Florida Department of Environmental Protection (FDEP) Petroleum
Contamination Site Cleanup Criteria, Regulation Chapter 62-770, Florida Administrative Code.

3. This document is a project-specific SAP.

4. List dates of scoping sessions that were held:

Scoping Session Date
UFP-SAP Kick-off Meeting — Tetra Tech Internal March 31, 2010
Data Quality Objective (DQO) Scoping Meeting with Base
Realignment and Closure (BRAC) Cleanup Team (BCT) May 6, 2010

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

Title Date
Base-Wide Generic Work Plan [Tetra Tech NUS, October 1998
Inc. (TtNUS)]
Work Plan Addendum for UST Investigations at April 2003
South Fuel Farm and Other Sites (TtNUS, 2003a)
Phase V Sampling and Analysis Work Plan, Day January 2005
Tank 1 — (Former Basin Area Well) (TtINUS, 2005)
Work Plan Revision, Troubleshooting and Repair of January 2008

Air Sparging System at Building 271 (CH2MHIill
Constructors, Inc. [CH2MHill, 2008])

Work Plan — Long Term Monitoring and O&M February 2008
Operations At Building 46 and Day Tank 1 (TtNUS,

2008a)

Long-Term Monitoring and Operating and September 2008

Maintenance Work Plan (JETC, NFF, and Building
271) [Solutions — Industrial and Environmental
Services, Inc. (Solutions-IES, 2008)]
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6. List organizational partners (stakeholders) and connection with lead organization:
BRAC Project Management Office (PMO) Southeast (SE) (former property owner), USEPA (regulatory),

FDEP (regulatory), Jacksonville Aviation Authority(JETC, NFF, and Day Tank 1 property owner), City of
Jacksonville (Building 46 and Building 271 property owner)

7. Lead organization (see Worksheet #7 for detailed list of data users)

BRAC PMO SE (former property owner)

8. 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:

Not applicable
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Site Location: Jacksonville, Florida

SAP Worksheet #3 -- Distribution List

(UFP-QAPP Manual Section 2.3.1)

Long Term Monitoring SAP for Five Petroleum Sites

Revision: 1
March 2011

Name of SAP
Recipients

Title

Organization

Telephone Number

(Optional)

E-Mail Address

Navy Remedial

CLEAN Contractor

Mr. Art Sanford Project Manager BRAC PMO SE (843) 743-2135 art.sanford@navy.mil
(RPM)

Ms. Deborah USEPA RPM USEPA Region 4 (404) 562-8539 vaughn-wright.debbie@epa.gov
Vaughn-Wright ' ’
Mr. David Grabka FDEP RPM FDEP (850) 245-8997 david.grabka@dep.state.fl.us

. Base Environmental . .
Mr. Mark Davidson Coordinator (BEC) BRAC PMO SE (843) 743-2124 mark.davidson@navy.mil
Basic Ordering
Ms. Jessica Keener Agreement (BOA) Solutions-IES (919) 87132'23060 ext. keenerj@solutions-ies.com
Project Manager
Tetra Tech Project
Mr. Robert Simcik Manager (PM) Tetra Tech (412) 921-8163 robert.simcik@tetratech.com
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Program Manager
(HSM)

Name_ O.f SAP Title Organization Telephon_e Number E-Mail Address
Recipients (Optional)
CH2M Hill PM
o . 904) 777- 4812 ext. . .
Mr. Mike Halil Remedial Action CH2M Hil Loz michael.halil@CH2M.com
Contactor (RAC)
Solutions-IES
Mr. Walt Beckwith Health and Safety Solutions-IES (919) 873-1060 wbeckwith@solutions-ies.com

ext.127

Ms. Bonnie Capito

Librarian and Records
Manager

Naval Facilities Engineering
Command (NAVFAC) Atlantic

(757) 322-4785

bonnie.capito@navy.mil

Tetra Tech Project

Mr. Ronald Kotun Risk Assessor Tetra Tech (412) 921-8291 ronald.kotun@tetratech.com
Ms. Peggy Churchill Tet?azie"f:tgr@o Tetra Tech (321) 613 3663470 ext peggy.churchill@tetratech.com

Dr. Tom Johnston I\-/II-:::QZ?((:?QEICI\) Tetra Tech (412) 921-8615 tom.johnston@tetratech.com
Mr. M. Tony Lieberman | Solutions-IES QAM Solutions-IES (919) 873-1060 ext. tlieberman@solutions-ies.com
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Project-Specific SAP

Site Name/Project Name: NAS Cecil Field

Site Location: Jacksonville, Florida

Long Term Monitoring SAP for Five Petroleum Sites
Revision: 1
March 2011

Name of SAP
Recipients

Title

Organization

Telephone Number
(Optional)

E-Mail Address

Ms. Dawn Marshall

Field Operations
Leader (FOL)

Solutions-IES

(919) 873-1060
ext.131

dmarshall@solutions-ies.com

Mr. Mark Jonnet

Tetra Tech Project
Environmental
Geographic
Information System
(EGIS) Specialist

Tetra Tech

(412) 921-8622

mark.jonnet@tetratech.com

Ms. Jean Dent-Smith

Laboratory PM

Accutest

(407) 425-6700

jeans@accutest.com
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Project-Specific SAP
Site Name/Project Name: NAS Cecil Field
Site Location: Jacksonville, Florida

SAP Worksheet #4 -- Project Personnel Sign-Off Sheet

(UFP-QAPP Manual Section 2.3.2)

Long Term Monitoring SAP for Five Petroleum Sites

Revision: 1
March 2011

Name Organization/Title/Role Signature/E-Mail Receipt ngviS:v?/ggn Date SAP Read
Worksheet #1
Jessica Keener, PG Solutions-IES PM S.ee orishee
Title and Approval Page
See Worksheet # 1
Robert Simcik, PE Tetra Tech PM Tetra Tech Title and Approval All
Page
Dawn Marshall FOL NR Al
See Worksheet #1
Tom Johnston, PhD Tetra Tech QAM Tetra Tech Title and Approval All
Page
. . See Worksheet #1
M. Tony Lieberman Solutions-IES QAM Title and Approval Page
Worksheets #12,
Jean Dent-Smith Laboratory PM (Accutest) NR ?2‘(1) z;SSAéEz;g ’
#34-37
DQO Facilitator and Human
Ronald Kotun, PhD Health Risk Assessor All
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Project-Specific SAP
Site Name/Project Name: NAS Cecil Field
Site Location: Jacksonville, Florida

SAP Worksheet #5 -- Project Organizational Chart

(UFP-QAPP Manual Section 2.4.1)

— Line of authority

Line of communication

Long Term Monitoring SAP for Five Petroleum Sites

Navy RPM
Art Sanford
843-743-2135

FDEP RPM
David Grabka
850-245-8997

Revision: 1
March 2011

Navy BEC
Mark Davidson

USEPA RFM
Deborah Vaughn-Wright

404-562-8539

Navy Gov Chemist
Jon Tucker
{757) 322-8288

843-743-2124 r

Tetra Tech PM
Robert Simeik
(412) 921-8163

Solutions-IES PM
Jessica Keener
{919) 873-1060 ext. 126

Solutions-IES HSM
Walt Beckwith
(919) 873-1060 ext. 127

Solutions-IES QAM
M. Tony Lieberman
{(919) 873-1060 ext. 117

Accutest Laboratories PM
Jean Dent-Smith
{407) 425-6700

061016/P (WS #5) Page 17 of 117

Solutions-IES FOL
Dawn Marshall
{919) 873-1060 ext. 131

Drillers
TBD
(if needed)

Other
Subcontractors
TBD {if needed)
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Site Name/Project Name: NAS Cecil Field
Site Location: Jacksonville, Florida

Long Term Monitoring SAP for Five Petroleum Sites
Revision: 1
March 2011

SAP Worksheet #6 -- Communication Pathways

(UFP-QAPP Manual Section 2.4.2)

Communication Drivers

Responsible Affiliation

Name

Phone
Number

Procedure

Changes in schedule

Solutions-IES PM

Navy RPM

Jessica Keener

Art Sanford

919-873-1060
ext. 126
843-743-2135

Solutions-IES PM informs the Navy RPM
via email within one week and Navy RPM
informs via email Regulatory RPMs within
one week.

Issues in the field that result in minor
modifications of field methodology or
sampling protocol

Solutions-IES FOL

Solutions-IES PM

Dawn Marshall

Jessica Keener

919-873-1060
ext. 131

919-873-1060
ext. 126

Solutions-IES FOL informs the Solutions-
IES PM via email or phone call within one
business day, and Solutions-IES PM
informs Navy RPM within one week.
Solutions-IES FOL documents change in
the field log book, and Navy RPM informs
Regulatory RPMs.

Field conditions that result in changes in
scope of field work or major modifications in
field methodology or sampling protocol

Solutions-IES FOL

Solutions-IES PM

Dawn Marshall

Jessica Keener

919-873-1060
ext. 126

919-873-1060
ext. 126

Solutions-IES FOL informs Solutions-IES
PM via email within one business day.
The Solutions-IES PM informs the Navy
RPM within the same business day.
Solutions-IES FOL and PM prepare a field
task modification request (FTMR), and
Navy RPM provides request via e-mall
within one week to Regulatory RPMs.

Solutions-IES FOL

Dawn Marshall

919-873-1060

ext. 126
Solutions-IES PM Jessica Keener 919-873-1060
ext. 126 Responsible party immediately (within one
Recommendation to stop work and initiate Solutions-IES QAM M. Tony Lieberman 919-873-1060 hour) informs subcontractors, Navy, and
work upon CA ext. 117 Solutions-IES PM via email and phone call.
Solutions-IES HSM Walt Beckwith 919-873-1060 Navy RPM informs Regulatory RPMs.
ext. 127
Navy RPM Art Sanford 843-743-2135
Analytical Laboratory Accutest 407-425-6700

Analytical data quality issues

Solutions-IES PM

(Jean Dent-Smith)

Jessica Keener

919-873-1060
ext. 126

Laboratory PM notifies Solutions-IES PM
within one business day via email.
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Project-Specific SAP Long Term Monitoring SAP for Five Petroleum Sites
Site Name/Project Name: NAS Cecil Field Revision: 1
Site Location: Jacksonville, Florida March 2011

SAP Worksheet #7 — Personnel Responsibilities Table

(UFP-QAPP Manual Section 2.4.3)

Title/ Organizational o
Name o Responsibilities
Role Affiliation
Art Sanford Navy RPM BRAC PMO SE | Functions as primary Navy interface with the Tetra Tech PM, Solutions-IES PM, and

Regulatory RPMs.

e Oversees Tetra Tech and Solutions-IES management of project.

e Provides Navy input through participation in technical meetings, review of SAP and
project documents, and regular discussion with Tetra Tech PM, Solutions-IES PM,
and Regulatory RPMs.

Mark Davidson Navy BEC BRAC PMO SE Functions to support elevated issues as identified by the Navy RPM.

Deborah Regulatory USEPA Region 4 Functions as BCT member providing input when requested.

Vaughn-Wright RPM e Provides input through participation in technical meetings and regular discussion with

Navy RPM, but does not have direct regulatory input in the Petroleum Program.

David Grabka Regulatory FDEP Functions as primary regulatory interface with the Navy RPM.

RPM e Provides regulatory input through participation in technical meetings, review of SAP
and project documents, and regular discussion with Navy RPM.

e Provides approval of documents in accordance with the requirements of the current
Amended Site Management Plan (SMP) for former NAS Cecil Field.
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Site Name/Project Name: NAS Cecil Field Revision: 1
Site Location: Jacksonville, Florida March 2011
Title/ Organizational R
Name o Responsibilities
Role Affiliation
Jessica Keener PM Solutions-IES Oversees project, manages financial, schedule, and technical day-to-day activities of the

project. Ensures timely resolution of project-related technical, quality, and safety questions

associated with Tetra Tech operations.

e  Certifies reports.

e Functions as the primary Solutions-IES interface with the Navy RPM, Solutions-IES
field and office personnel, laboratory points of contact, and Tetra Tech PM.

e Ensures that Solutions-IES health and safety issues related to this project are
communicated effectively to all personnel and offsite laboratories.

e Monitors and evaluates all Solutions-IES subcontractor performance.

e Coordinates and oversees work performed by Solutions-IES field and office technical
staff (including data interpretation and report preparation).

e Coordinates and oversees maintenance of all Solutions-IES project records.

e Coordinates and oversees review of Solutions-IES project deliverables and issuance
to the Navy and project team.

Coordinates analyses with laboratory chemists, ensures that the laboratory scope of work

is followed, and communicates with Solutions-IES staff. Performs data quality reviews

(DQRs).

e Monitors and evaluates subcontractor laboratory performance.

e Ensures timely resolution of laboratory-related technical, quality, or other issues
effecting project goals.

Robert Simcik PM Tetra Tech o Functions as the primary Tetra Tech interface with the Navy RPM, Tetra Tech office
personnel, laboratory points of contact, and Solutions-IES PM.

. Maintains contact with Navy RPM and Solutions-IES PM regarding any field or
laboratory work that may affect Tetra Tech responsibilities and projects.

Dawn Marshall FOL Solutions-IES Supervises, coordinates, and performs field sampling activities.
Tom Johnston, QAM Tetra Tech Ensures quality aspects of the CLEAN program are implemented, documented, and
PhD maintained.
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Project-Specific SAP

Site Name/Project Name: NAS Cecil Field

Site Location: Jacksonville, Florida

Long Term Monitoring SAP for Five Petroleum Sites
Revision: 1
March 2011

Title/ Organizational R
Name o Responsibilities
Role Affiliation
M. Tony QAM Solutions-IES e Ensures that this SAP meets Solutions-IES, Navy, USEPA and FDEP requirements.
Lieberman e Approves SAP and ensures that quality aspects of the CLEAN program are
implemented.

e Develops, maintains, and monitors QA policies and procedures.

e Provides training to Solutions-IES staff in QA/QC policies and procedures.

e Conducts management and technical audits to monitor compliance with environmental
regulations, contractual requirements, QAPP requirements, and corporate policies and
procedures.

e Audits project records.

¢ Monitors subcontractor quality controls and records.

e Assists in the development of corrective action (CA) plans and ensures correction of
non-conformances reported in internal or external audits.

e Oversees the responsibilities of the Tetra Tech Site QA/QC Advisor.

Ronald Kotun, Human Tetra Tech Performs human health risk assessment and oversees preparation of human health risk
Ph.D. Health Risk assessment and risk management decisions.
Assessor
Peggy Churchill DQO Tetra Tech Coordinates the DQO process.
Facilitator
Walt Beckwith HSM Solutions-IES Oversees CLEAN Program Health and Safety Program.
Jean Dent-Smith Laboratory Accutest Coordinates analyses with laboratory chemists, ensures that scope of work is followed,
PM provides QA of data packages, and communicates with Tt project staff.
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Project-Specific SAP Long-Term Monitoring SAP for Five Petroleum Sites
Site Name/Project Name: NAS Cecil Field Revision: 1
Site Location: Jacksonville, Florida March 2011

SAP Worksheet #8 -- Special Personnel Training Requirements Table

(UFP-QAPP Manual Section 2.4.4)

All field personnel will have appropriate training to conduct the field activities to which they are assigned.
Additionally, each site worker will be required to have completed a 40-hour course (and 8-hour refresher,
if applicable) in Hazardous Waste Operations and Emergency Response (HAZWOPER) health and safety
training as described under Occupational Safety and Health Administration (OSHA) 29 Code of Federal
Regulations (CFR) 1910.120(b)(4) (OSHA, 2002).
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Project-Specific SAP
Site Name/Project Name: NAS Cecil Field Revision: 1

Site Location: Jacksonville, Florida

Long-Term Monitoring SAP for Five Petroleum Sites

March 2011

SAP Worksheet #9 -- Project Scoping Session Participants Sheet

(UFP-QAPP Manual Section 2.5.1)

Project Name:
NAS Cecil Field

Former

PM: Robert Simcik

Site Name: Petroleum Sites: JETC; NFF; Day Tank 1; Building 46; and
Building 271

Site Location: Jacksonville, Florida

Date of Session: March 31, 2010
Scoping Session Purpose: Tetra Tech internal discussion to designate project roles, prepare timelines, and
discuss project details.

Name Title Affiliation Phone # E-Mail Address Project Role
Environme
Peggy (321) 636-6470 . o
Churchil gte!l . Tetra Tech ext 1300 peggy.churchill@tetratech.com DQO Facilitator
cientist
Ecl)zbert Simik, PM Tetra Tech | (412) 921-8361 robert.simcik@tetratech.com PM
Project Chemist
. Project oo and Installation
Megan Ritchie Chemist Tetra Tech | (610) 491-9688 megan.ritchie@tetratech.com Restoration  (IR)
SAP writer
Project Petroleum
Megan Boerio Eng;ineer Tetra Tech | (412)921-7271 megan.boerio@tetratech.com Program SAP
writer

Comments/Decisions:

Peggy advised on how to cut down Worksheet #10 so that all necessary

information is there without it being too long or wordy. May 5, 2010 presented as the goal date for internal

draft completion.

Action Items: Rob requested that Megan R. and Megan B. prepare mark-ups of aerial figures for each

site to develop conceptual site models (CSMs), and that Megan R. and Megan B. get started on writing

the DQOs and arrange to meet with Peggy to discuss. Megan R. to talk with Accutest about completing

lab worksheets.

Consensus Decisions: Accutest will be used as the laboratory for the analysis of all IR and Petroleum

sites, as it is the lab that is used for all analytical activities required by Solutions-IES currently. Megan R.

will write IR Sites SAP and Megan B. will write Petroleum Sites SAP. Meeting minutes are provided in

Appendix B.
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Site Name/Project Name: NAS Cecil Field
Site Location: Jacksonville, Florida

Long-Term Monitoring SAP for Five Petroleum Sites

Revision: 1
March 2011

Project Name:
Cecil Field

Former NAS

PM: Rob Simcik

Building 271

Site Location: Jacksonville, Florida

Site Name: Petroleum Sites: JETC; NFF; Day Tank 1; Building 46; and

Date of Session:

Scoping Session Purpose: DQ

O meeting with Tetra Tech, Navy, and Regulatory Team.

Name Title Affiliation Phone # E-Mail Address P;OJEeCt
David Grabka RPM FDEP (850) 245-8997 | david.grabka@dep.state.fl.us RPM
Art Sanford RPM Navy (843) 743-2135 | art.sanford@navy.mil RPM
Robert Simcik | PM Tetra Tech | (412)921-8163 | robert.simcik@tetratech.com gfﬂtra Tech
Mark Jonnet EGIS/Engineer Tetra Tech | (412) 921-8622 | mark.jonnet@tetratech.com EnGglgi/eer
Peggy Environmental (321) 636-6470 . DQO
Churchill Scientist Ill TetraTech | oyt 1300 peggy.churchill@tetratech.com | £ iijtator
Jessica PM Solutions- (919) 873-1060 keenerj@solutions-ies.com Solutions-IES
Keener IES ext. 126 J ' PM

Comments/Decisions: Peggy presented DQOs for the Petroleum Sites and IR Sites to be sampled by

the BOA, including site histories. DQOs were revised and agreed upon by the time.

Action Items: Jessica will update the field sampling table to make sure all of the BOA sampling

information is up-to-date. Tetra Tech SAP writers will update the SAPs to include Jessica’s updates.

Tetra Tech to determine

p-isopropyltoluene, as Dave identified that these may not have FDEP guidance criteria.

if there are other names for the chemicals n-propylbenzene and

Peggy will

update the presentations and decision rules and distribute to the SAP writers to be incorporated in the

documents.

Consensus Decisions: It was decided that data from samples collected from well points would be

compared to surface water criteria.
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Project-Specific SAP Long-Term Monitoring SAP for Five Petroleum Sites
Site Name/Project Name: NAS Cecil Field Revision: 1
Site Location: Jacksonville, Florida March 2011

SAP Worksheet #10 -- Conceptual Site Model

(UFP-QAPP Manual Section 2.5.2)

The sites discussed in this SAP are all located within NAS Cecil Field. The majority of former NAS Cecil
Field is located in southwestern Duval County, and the southernmost portion of NAS Cecil Field is located
in Clay County, as shown on Figure 10A-1. The base was operated by the Navy from approximately
1943 to 1999. This SAP governs work to be conducted at five NAS Cecil Field sites where petroleum
compounds are the primary contaminants of concern (COCs): JETC, NFF, Day Tank 1, Building 46,
Building 271. These five sites are being investigated and acted upon under the FDEP Petroleum
Program. Groundwater at all five of the sites is currently being monitored, and this SAP is being used to
identify and refine the LTMP for each site. Figure 10A-1 provides a location map for all five petroleum
sites.  Additional details concerning CSMs for each site, including historical site activities, past
investigations, current site conditions, and potential unacceptable ecological and human exposures are

provided below.

10A. JET ENGINE TEST CELL
10A.1 SITE DESCRIPTION

The JETC is located on the east side of the intersection of Flightline Road (formerly Jet Road) and Cecil
Pines Street (formerly 9" Street) at NAS Cecil Field in the vicinity of Buildings 328, 334, 339, and 811
(see Figure 10A-2). The site has been under the LTMP since July 1999. The JETC was used to test jet
engines by mounting and operating them in three buildings (Buildings 334, 339, and 811) since 1953.
Two 20,000-gallon underground storage tanks (USTs) provided the fuel required for the fuel systems that
allowed the engines to operate, and two aboveground storage tanks (ASTs) and three oil-water
separators (OWSs) were also located at the site. Leaks and overflowing of the JP-5 occurred at the site

in 1989 and are the most likely cause of site contamination.

10A.2 HISTORY OF ENVIRONMENTAL INVESTIGATIONS AND ACTIONS

Environmental investigations began at JETC in 1989 after leaks and overfilling were reported at two USTs
containing JP-5. A 1990 Preliminary Contamination Assessment identified petroleum-impacted soil, and
a comprehensive Contamination Assessment conducted between 1991 and 1994 identified and
delineated free product, soil, and groundwater contamination associated with the two USTs. Additional
soil contamination was identified at Oil-Water Separator 334-OW, and the maijority (although not all) of

the impacted soil was excavated in 1999.
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FDEP approved a Groundwater Only Monitoring Plan for Natural Attenuation for JETC in May 1999, and
quarterly groundwater monitoring followed according to this plan from July 1997 through October 2000.
After October 2000, it was determined that further investigation was required, and the groundwater

contamination at the site was further delineated in 2001.

10A.3 RAP REMEDIAL ACTION

A Remedial Action Plan (RAP) for Jet Engine Test Cell and Qil-Water Separator 334-OW (TtNUS, 2002a)
was signed in September 2002 to address soil and groundwater contaminated with petroleum
hydrocarbons as a result of leaks and spills from ASTs and USTs at the site. A RAP Addendum (RAPA)
followed in January 2003 (TtNUS, 2003a). The remedy selected in the RAPA was implementation of an
air sparging (AS) system and monitoring to remediate groundwater contamination at the site, and
excavation of the remaining contaminated soil associated with Tank 334-OW. Contaminants that were
found at concentrations greater than FDEP Groundwater Cleanup Target Levels (GCTLs) were to be
analyzed in groundwater monitoring samples and included benzene, toluene, ethylbenzene, and total
xylenes (BTEX), naphthalene, 1-methylnaphthalene, 2-methylnaphthalene, and total recoverable
petroleum hydrocarbons (TRPH). COCs that were present in the soil associated with Tank 334-OW at
concentrations greater than FDEP Soil Cleanup Target Levels (SCTLs) included the same list of COCs as

in groundwater, with the exception of TRPH.

10A.4 LTM SUMMARY

The AS system commenced operation on November 24, 2003, and the system was shut down in April
2007. Groundwater monitoring has been conducted at various intervals at the site for 9 years, including
the July 1997 to October 2000 sampling events, and the long-term monitoring plan has been optimized
through the years based on decisions at BCT meetings and recommendations made in the monitoring

reports, which were accepted by FDEP.

As of the Second Quarter (June) 2009 Long-Term Monitoring Report at JETC, five wells were being
sampled on a quarterly basis and analyzed for BTEX, methyl-tert-butyl-ether (MTBE), polycyclic aromatic
hydrocarbons (PAHs), TRPH, and natural attenuation (NA) parameters (Solutions-IES, 2009a). During
BCT meetings the elimination of all parameters other than TRPH was discussed. FDEP concurred with
the elimination of BTEX and MTBE, but required that PAHs still be analyzed, in a letter dated July 13,
2009.
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10A.5 CONCEPTUAL SITE MODEL

A summary of the CSM based on post-removal action site conditions at the JETC is shown on
Figure 10A-3. The text below describes the CSM.

10A.5.1 Sources of Contamination

Based on the 1994 Contamination Assessment Report Addendum (CARA), leaks were detected during
an October 1989 release detection program, which were caused by inadequate seals between manway
covers and the walls of tanks holding JP-5. Spills also occurred at the tank as a result of overfilling (ABB-

ES, 1994a). These releases most likely led to petroleum-impacted soil and groundwater at the site.

10A.5.2 Potential Contaminant Migration Mechanisms

Because the VOCs, PAHs, and TRPH contamination is located between 3.5 feet and 15 feet below land
surface (bls) in the groundwater only, the contamination could migrate to the southwest in the shallow
zones of the Surficial Aquifer based on the historical groundwater flow data. Soil leaching to groundwater
under the influence of infiltrating precipitation is a potential contaminant migration mechanism. Upon
entering the water column, contaminants are carried with the flow of groundwater to downgradient

locations.

Vegetation at the site serves to minimize fugitive particulates; therefore, the airborne contaminant

transport pathway is not a concern at the site.

10A.5.3 Summary of Risks and Receptors

Former NAS Cecil Field is supplied with public water; therefore, human exposure to contaminated site
groundwater through ingestion, inhalation, or direct contact with potable water is not a consideration.
Ecological receptors are not exposed to groundwater; however, contamination exceeding regulatory

criteria remains.

JETC is located in a highly developed area consisting largely of paved areas and buildings, and does not
allow for direct access for contact with groundwater. The resulting lack of ecological habitat and complete
exposure pathways precludes potential unacceptable risks for ecological receptors. Direct exposure of
potential human receptors to soil and groundwater is restricted based upon the current and future land

use.
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Because potential contaminant sources no longer exist at the site, and because the levels of

contamination are low, additional contributions to the contaminant plume will not occur.

10B NORTH FUEL FARM
10B.1 SITE DESCRIPTION

The NFF is located at the northeast corner of Aviation Avenue and Loop Road at NAS Cecil Field. The
NFF site formerly contained six 595,000-gallon JP-5 jet fuel storage tanks, one of which was removed in
1991, and the other five of which were removed in 2000 and 2001. The site is mostly paved, with one
building present and grass- and tree-covered areas along the perimeter. The only structure remaining
on-site is a remediation building associated with the active remedy for the site. Figure 10B-1 shows the
layout of the NFF site.

10B.2 HISTORY OF ENVIRONMENTAL INVESTIGATIONS AND ACTIONS

A corrective action was completed in 1991 to address the petroleum impacts caused by a 1987 spill of
approximately 23,000 gallons of JP-5 and a 1991 spill of approximately 913,000 gallons that occurred at
the site (ABB-ES, 1994b). A supplemental investigation was completed in 1994 to assess impacts from a
1,800 gallon spill that occurred in November 1993, which included groundwater investigations for
horizontal and vertical delineation of groundwater contamination. Based on 1994 groundwater analytical
data from shallow, intermediate, and deep wells, a direct-push technology (DPT) investigation was
conducted in October and November 1994. Several monitoring wells were installed following the DPT
investigation, and based on all of the soil and groundwater sampling results collected, the BCT
recommended a RAP be prepared for the site (ABB-ES, 1996).

The initial 1997 RAP proposed soil excavation activities, installation of a soil vapor extraction (SVE)
system to treat the contaminated soil in the earth mound area, free product recovery using temporary well
points, monitored natural attenuation (MNA), a bioslurping system, and a biosparging system to treat
contaminated groundwater, and monitoring (ABB-ES, 1997a). A RAPA was submitted in August 1999
proposing the complete removal of tanks, soil (including the earth mound area), and free-product, along
with the installation and operation of an AS system to treat groundwater contamination. The bioslurping
and SVE systems were deleted from the original RAP in the RAPA, but the biosparging system, MNA,
and LTM were unchanged (TtNUS, 1999a).

Three soil removal actions have taken place at the site since the 1996 CARA, resulting in a total of

approximately 140,000 tons of fuel-impacted soil being removed from the site. The greatest amount of

soil was removed as a result of the 1999 RAPA, and upon the removal of the soil from the site, the Navy
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and FDEP agreed that a supplemental Site Assessment (SA) was necessary to evaluate the impact of the
source removal. A Site Assessment Report Addendum (SARA) indentified that soil contamination at the
site required no further action (NFA), and that a second RAPA was necessary to address the extent of the

groundwater contamination on-site.

10B.3 RAP REMEDIAL ACTION

The second RAPA, which is still in place at the site, was completed in 2004 and recommended a

combination of remediation techniques including AS, biosparging with nutrient addition, SVE, and MNA.

AS and biosparging wells and piping were installed at the site from June 1 to October 7, 2004. The AS
system was installed in areas where benzene concentrations exceeded 1,000 micrograms per liter (ug/L).
Eighty-two vertical AS wells were installed in these areas. The biosparging system was installed in areas
where benzene concentrations ranged from 100 pg/L to 1,000 pg/L. One hundred twenty-five vertical

biosparging wells were installed in these areas.

The SVE system piping was installed from June 24 to July 16, 2004. The SVE system was installed in
the footprint of the AS system to capture vapor released as a result of the AS system operation. Ten

horizontal SVE collection lines were installed at a depth of approximately 3 ft bgs in these areas.

Full-scale operation of the remediation systems began in mid-July 2005. FDEP approved the shutdowns
of the SVE system on October 24, 2005 because of heavy entrainment of groundwater; the system was
shut down in November 2005. CH2MHill conducted an optimization study of the system and provided
their recommendations in a report submitted in June 2008. The report recommended redefining the target
treatment areas based on updated groundwater data, reconfiguring the treatment system, and continued
sampling of the existing monitoring well network on a quarterly basis for 1 year to determine the need for
future use (CH2MHIill, 2008b). The AS system was reconfigured and restarted in November 2008 but ran
sporadically through March 2009 because of maintenance issues. The system operated continuously
from March 19, 2009, through June 3, 2009, when it was shut down to let aquifer conditions equilibrate

before the June 2009 quarterly groundwater sampling event was conducted.

10B.4 LTM SUMMARY

The MNA sampling program defined in the most recent RAPA recommended that eight wells were to be
sampled quarterly while the system was active. Groundwater samples were to be analyzed for VOCs,
PAHSs, dissolved hydrogen, dissolved methane, and NA parameters [nitrate, nitrite, sulfate, sulfide, total

organic carbon (TOC), inorganic carbon, and total phosphorus].
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Currently, 16 monitoring wells are sampled quarterly at the site. Monitoring well CEF-076-104D was
destroyed during construction activities and therefore, was not sampled in March 2009 or June 2009.
Monitoring well CEF-076-117D was added to the monitoring program in June 2009 as a downgradient
deep well to replace CEF-076-104D. The wells are screened at depths ranging between approximately 5
to 115 ft bgs. Groundwater samples from the 16 wells are analyzed for VOCs, PAHs, TRPH, dissolved
oxygen (DO), and NA parameters (sulfide, sulfate, TOC, inorganic carbon) (Solutions-IES, 2009b).

10B.5 CONCEPTUAL SITE MODEL

A summary of the CSM based on post-removal action site conditions at NFF is shown on Figure 10B-2.
The text below describes the CSM.

10B.5.1 Sources of Contamination

The 1996 CARA concluded that spills and leaks from fuel storage and overfill containment tanks are the
source of soil and groundwater contamination. Petroleum-related groundwater exceeding Chapter
62-770 Florida Administrative Code (FAC) NFA and Monitoring Only (MO) target levels for Class G-11
groundwater migrated vertically downward into the surficial aquifer and downgradient from the areas of
the leaks and spills (ABB-ES, 1996).

10B.5.2 Potential Contaminant Migration Mechanisms

The potential contaminant migration pathways from NFF include overland runoff toward a stream that is in
the northern portion of the site and infiltration. Vegetation at the site serves to minimize fugitive

particulates; therefore, the airborne contaminant transport pathway is not a concern at the site.

Infiltrating precipitation can cause contamination to leach from surface soil to subsurface soil to
groundwater. Upon entering the water column, chemicals, particularly VOCs, are carried with the flow of
groundwater downgradient in a southeasterly direction. Recent groundwater elevation measurements
indicate that the direction of groundwater flow may be changing at NFF to be slightly more to the south,
but groundwater flow has historically been to the southeast. The downgradient wells remain appropriate
to verify that contamination is not migration off-site. Depth to groundwater at NFF, as measured in June
2009, ranged from approximately 3.2 to 15.9 feet bgs; therefore, any contaminant migration would occur

in the shallow zone of the surficial aquifer.

Runoff of surface water from NFF is primarily to the north and northeast because if the drainage ditch

stream located northeast of the site. This drainage ditch leads to Sal Taylor Creek.
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10B.5.3 Summary of Site Risks and Receptors

Former NAS Cecil Field is supplied with public water; therefore, human exposure to contaminated site
groundwater through ingestion, inhalation, or direct contact with potable water is not a consideration.
Ecological receptors are not exposed to groundwater; however, contamination exceeding regulatory

criteria remains.

NFF is located in a highly developed area consisting largely of paved areas and buildings, and does not
allow for direct access for contact with groundwater. The resulting lack of ecological habitat and complete
exposure pathways precludes potential unacceptable risks for ecological receptors. Direct exposure of
potential human receptors to soil and groundwater is restricted based upon the current and future land

use.

Because potential contaminant sources no longer exist at the site and because the levels of

contamination are low, additional contributions to the contaminant plume will not occur.

10C DAY TANK 1
10C.1 SITE DESCRIPTION

Day Tank 1 was located on the former Main Base east of Flightline (formerly Jet) Road, north of Buildings
824 and 824A, and west of Building 846. Day Tank 1 was a 200,000-gallon earth-mounded AST that
stored JP-5 jet fuel, which was installed in 1956 and demolished in 1999 (ABB-ES, 1997b). The area of
the site is mostly paved and includes Buildings 824A and 1848. These buildings were used for aircraft
maintenance and aircraft and aircraft parts storage. The Day Tank 1 area is contained within IR Site 57.

A detailed site plan is shown on Figure 10C-1.

10C.2 HISTORY OF ENVIRONMENTAL INVESTIGATIONS AND ACTIONS

Numerous spills have occurred at the site, most notably a release of approximately 497,000 gallons of
JP-5 in 1981 (ABB-ES, 1993). This release was followed by several investigations, beginning with a
preliminary Contamination Assessment, conducted in 1981. This preliminary Contamination Assessment
concluded that the spilled fuel was found only in the unsaturated zone, had not migrated to the
groundwater, and would degrade naturally. From 1990 through 1992, a Contamination Assessment was
conducted and identified groundwater contamination and free product associated with the fuel spills. No
impacts to surface water or sediment were identified. In 1993, additional field work was performed to

address FDEP comments on the Contamination Assessment Report (CAR), and a CARA was submitted.
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In 1994, a RAP was submitted based on the CARA. Based on comments from FDEP, the Navy prepared
an Alternate Procedures Request (APR) to address groundwater table depression that would be caused
by a proposed free product remediation system. The APR for a vapor-enhanced free-product extraction

system was submitted in 1995.

In 1996, vacuum-enhanced extraction and two bioslurping field tests were performed. Based on the
results of the field tests, FDEP requested that a second RAP be submitted for the site.

10C.3 RAP REMEDIAL ACTION

In 1997, the second RAP was submitted (ABB-ES, 1997b). The remediation components of the second
RAP included the removal of free product and contaminated soil by excavation, groundwater treatment
near the source using biosparge/SVE (BS/SVE), and long-term monitoring of the plume for NA. In
support of the RAP, contaminated soil was delineated. In 1999, the RAC implemented the excavation
portion of the RAP, and in 2000, installed the BS/SVE system near the southwestern corner of Building
846. The limits of excavation defined in the RAP encompassed the limits of the free product that was
identified in the CARA. Approximately 24,000 tons of soil was excavated to a depth of 11 feet,
approximately 1 foot below the water table. The excavation included the demolition and removal of Day
Tank 1. Post-excavation samples collected along the edges of the excavation were analyzed by a
laboratory, and although TRPH, VOCs, and PAHs were detected, their concentrations did not require
additional action based on the RAP protocol. These results were reported in the Source Removal Report
(SRR) (CH2MHill, 2000).

In 2000, free product was identified in two of the vapor extraction wells. The free product was routinely
removed from the wells but returned in one well (VEW-01) after removal. The free product thickness
observed in VEW-1 has varied from 1 to 4 feet. Less than 20 gallons of free product were removed over a
period of two years. In 1999 to 2000, groundwater monitoring for NA indicated that the plume extended
much farther than identified in the RAP. In 2001, a Remedial Investigation (RI) was performed at Site 57,
which is adjacent to the Day Tank 1 groundwater plume. The extent of free product associated with
VEW-01 under Building 846 was evaluated during this RI. In 2002, the results of the confirmatory
samples from the 1999 excavation were re-evaluated and compared to the FDEP SCTLs. This
comparison showed that contaminated soil remained at the Day Tank 1 site and that the extent of soil
contamination in exceedance of SCTLs was uncertain. Free product continued to be observed in two
monitoring wells. Additional assessment of the site was required to delineate the extent of contamination
in the soil and to confirm the extent of free product under Building 846. In 2003, a SARA investigation
was performed to delineate contaminated soil that did not meet residential and leachability criteria, and to

delineate the extent of free product beneath Building 846. The presence of water in the basin prevented
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sampling within the basin. The SARA included an excavation plan for 3,300 cubic yards of contaminated
soil, including the free product (TtNUS, 2003b).

A soil removal action followed in accordance with the 2003 SARA. The excavation activities included soil
excavation and off-site disposal, basin draining, and the delineation and excavation of contaminated soil
beneath the basin. One monitoring well was installed within the footprint of the basin excavation. A
second SARA was completed in 2006 after the completion of the soil removal activities. The SARA No. 2
concluded that the site met the conditions for NFA for soil, based on 62-770.680 (1) FAC Risk
Management Options (RMO) Level 1. FDEP concurred that NFA was required for soil at the site.

In August 2003, the BS/SVE system was taken out of service based on the groundwater monitoring data.

The groundwater monitoring program was continued.

10C.4 LTM SUMMARY

The LTMP for the Day Tank 1 area as identified in the RAP included sampling five monitoring wells on a
quarterly basis for the first year in order to evaluate the performance, progress, and effectiveness of NA
at reducing the contamination and retarding plume migration at the site. After 1 year, sampling frequency
was to change to semi-annual, and eventually to annual. Samples were to be analyzed for BTEX, total
naphthalenes, MTBE, and NA parameters (temperature, DO, pH, conductivity, alkalinity, ferrous iron,
nitrate, sulfate, oxidation reduction potential (ORP), dissolved sulfide, TOC, carbon dioxide, and methane)
(ABB-ES, 1997b).

Changes have been made to the LTMP over time to optimize the sampling and to monitor groundwater
contamination at other areas of the site. Currently, 12 wells are being sampled semi-annually for VOCs
and PAHSs (Solutions-IES, 2010).

10C.5 CONCEPTUAL SITE MODEL

A summary of the CSM based on post-removal action site conditions at the Day Tank 1 site is shown on
Figure 10C-2. The text below describes the CSM.

10C.5.1 Sources of Contamination

The JP-5 leaks and spills from Day Tank 1 caused the soil surrounding the tank and the containment
basin to become contaminated, and this soil contamination was the source of the groundwater
contamination still present at the site. The tank was removed from the site during soil removal activities,

and all free product has also been removed.
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10C.5.2 Potential Contaminant Migration Mechanisms

The site is almost completely paved, which serves to minimize fugitive particulates; therefore, the airborne
contaminant transport pathway is not a concern at the site. The possibility of overland runoff or infiltration

is also limited by the fact that the site is almost completely paved or covered with buildings.

Depth to groundwater at the Day Tank 1 site, as measured in March 2009, ranged from approximately 6.5
to 9.9 feet bgs. Current groundwater elevation data indicate that groundwater flow from the area of
highest isopropylbenzene concentrations (in the vicinity of well VEW-07) is to the southeast (Solutions-
IES, 2009c).

10C.5.3 Summary of Site Risks and Receptors

Former NAS Cecil Field is supplied with public water; therefore, human exposure to potentially
contaminated site groundwater through ingestion, inhalation, or direct contact is not a consideration.
Ecological receptors are not exposed to groundwater; however, contamination exceeding regulatory

criteria remains.

The Day Tank 1 site is located in a highly developed area, consisting largely of paved areas and
buildings, and not allowing for direct access for contact with groundwater. The resulting lack of ecological
habitat and complete exposure pathways precludes potential unacceptable risks for ecological receptors.
Direct exposure of potential human receptors to soil and groundwater is restricted based upon the current

and future land use.

Because potential contaminant sources no longer exist at the site and because the levels of

contamination are low, additional contributions to the contaminant plume will not occur.

10D BUILDING 46
10D.1 SITE DESCRIPTION

The Building 46 site formerly served as a gasoline station at former NAS Cecil Field. The former base
gas station was located on the east side of “D” Avenue across from the Bachelor Officers’ Quarters, and
after being demolished in 1987, was turned into a parking area between Buildings 903 and 904. Eight
USTs were located at the site, four of which were operational prior to 1970, and were used to store
regular, unleaded, and super unleaded gasoline, and diesel fuel. Currently, approximately half of the site

is covered in grass and half of the site is paved, and the only facilities associated with the site are
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remediation treatment facilities. All of the USTs at the site were removed in June 1988. A site plan is

included as Figure 10D-1.

10D.2 HISTORY OF ENVIRONMENTAL INVESTIGATIONS AND ACTIONS

A Contamination Assessment investigation was conducted in June 1997, involving the collection and
analysis of several soil and groundwater samples. The Confirmatory Sampling Report (CSR)
recommended that an SA be performed to determine the extent of soil and groundwater contamination at
the site (ABB-ES, 1998). An SA was conducted by Harding Lawson Associates (HLA) in 1998 to assess
the vertical and horizontal extent of petroleum-contaminated soil and groundwater at the Building 46 area.
The Site Assessment Report (SAR) concluded that operation of the USTs had resulted in contamination
of soil and groundwater with fuel-related compounds, including BTEX, MTBE, naphthalene, and TRPH.
The SAR determined that a soil area of approximately 5,500 square feet at the location of the former
USTs was highly contaminated to a depth of 7 feet bgs and acted as a source of groundwater
contamination. The SAR also established that the areal extent of the groundwater contaminant plume in
the shallow (7 to 25 feet bgs), intermediate (25 to 50 feet bgs), and deep (50 to 92 feet bgs) zones of the
surficial aquifer was approximately 25,300 square feet, 95,700 square feet, and 31,000 square feet,
respectively. The SAR recommended that a RAP be prepared for the site (HLA, 1998).

On April 11, 2002, after the remedy was in place, TtNUS conducted a supplemental investigation to
determine the extent of the groundwater contamination downgradient of CEF-046-261 with
DPT/Membrane interface probe (MIP) screening technology. Three downgradient points were drilled with
DPT/MIP in the southeast direction at distances of 25, 50, and 80 ft, respectively, from CEF-046-261. A
fourth point was drilled sidegradient to the groundwater flow direction and approximately 50 feet due
south of the monitoring well. The MIP data indicated detections of volatile organic compounds at depths
of 6 ft bls, 30 ft bls and 46 ft bls at two locations. No VOCs were indicated at the sidegradient location
and the data for the third downgradient point appeared to indicate little to no impact from VOCs at that

location. Based on these results, a RAP Modification was suggested (TtNUS, 2003c).

10D.3 RAP REMEDIAL ACTION

An initial RAP for Building 46 was previously prepared and submitted by TtNUS in March 1999 (TtNUS,
1999b). The 1999 RAP described a remedial action that included installation and operation of an AS/VE
system to treat the highly contaminated soil and groundwater in the source area, and MNA for the
remediation of the remainder of the groundwater contaminant plume. In June 2000, TtNUS submitted a
RAP Addendum which contained a recommendation to enhance the AS system with a nutrient injection
system known as PHOSter®, which stimulates the growth of petrophilic microorganisms (TtNUS, 2000), to

eliminate the need of a VE system component. The RAP Addendum also recommended the addition of
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two intermediate and one deep monitoring well downgradient to monitor the plume and detect possible
migration in that direction. The AS system and wells were installed between December 2000 and June
2001. The system was shut down in December 2009, and all of the equipment associated with the

system was removed from the site.

10D.4 LTM SUMMARY

The 2000 RAPA identified the sampling program for the Building 46 site. Three soil borings were
installed quarterly during the first year of operation of the PHOSter® Nutrient Injection System. The data
from the soil borings were used to verify the cleanup of vadose zone soil. Soil borings were advanced to
the water table. Soil samples were collected from each boring starting at a depth of 1 foot bgs and from
every 2-foot interval thereafter. Samples were field-screened with an organic vapor analyzer (OVA) in
accordance with FAC Chapter 62-770.200. For each boring, the sample from the interval with the highest
OVA reading was to be analyzed for specific kerosene analytical group (KAG) fractions. After soil
samples were obtained, the borings were backfilled with sand and the top of the borings sealed at grade

with either a 6-inch layer of top soil in unpaved areas or with asphalt in paved areas.

Groundwater samples were to be collected from a total of 14 wells at the Building 46 site: two shallow
wells, nine intermediate wells, and three deep wells. Samples were to be analyzed for BTEX and MTBE,
PAHs, TRPH, and nutrients (nitrates, nitrites, and orthophosphates). NA parameters (temperature,
dissolved oxygen, pH, conductivity, ORP, ferrous iron, hydrogen sulfide, carbon dioxide, and alkalinity)
are also to be measured at the site. Sampling was to be quarterly for the first year while the AS systems
were operational, semi-annual for the next 2 years, and one final post-remediation monitoring sampling

event.

Soil sampling was discontinued after December 2006 sampling. There are currently nine groundwater
monitoring wells being sampled quarterly at Building 46: two shallow wells, four intermediate wells, and
three deep wells. The parameters being analyzed are BTEX, MTBE, TRPH, naphthalene,
1-methylnaphthalene, 2-methylnaphthalene, and sulfate (Solutions-IES, 2009d). At the May 2010 BCT
meeting, well CEF-046-25] was removed from the sampling program and well CEF-046-27D was added

to be sampled for sulfate analysis only.

10D.5 CONCEPTUAL SITE MODEL

A summary of the CSM based on current site conditions at the Building 46 area is shown on
Figure 10D-2. The text below describes the CSM.

061016/P (WS #10) Page 36 of 117 CTO JM09



Project-Specific SAP Long-Term Monitoring SAP for Five Petroleum Sites
Site Name/Project Name: NAS Cecil Field Revision: 1
Site Location: Jacksonville, Florida March 2011

10D.5.1 Sources of Contamination

The source of Building 46 soil contamination was the operation and possible leaks, spills, and overflow
associated with the gasoline station. The contaminated soil is the source of groundwater contamination.
BTEX, MTBE, PAHs, TRPH, and sulfate have been detected in groundwater at Building 46 at

concentrations exceeding their respective GCTLs.

10D.5.2 Potential Contaminant Migration Mechanisms

The potential contaminant migration pathways from Building 46 include overland runoff and infiltration.
Vegetation at the site serves to minimize fugitive particulates; therefore, the airborne contaminant

transport pathway is not a concern at the site.

Infiltrating precipitation can cause contamination to leach from surface soil to subsurface soil to
groundwater. Upon entering the water column, chemicals, particularly sulfate and VOCs, are carried with
the flow of groundwater downgradient in a southwesterly direction. Depth to groundwater at the Building
46 site, as measured in June 2009, ranged from approximately 5.8 to 10.3 feet bgs; therefore, any

contaminant migration would occur in the shallow zone of the surficial aquifer (Solutions-IES, 2009d).

10D.5.3 Summary of Site Risks and Receptors

Former NAS Cecil Field is supplied with public water; therefore, human exposure to contaminated site
groundwater through ingestion, inhalation, or direct contact with potable water is not a consideration.
Ecological receptors are not exposed to groundwater; however, contamination exceeding regulatory

criteria remains.

Building 46 is located in a highly developed area which is approximately half paved and half grass-
covered, and does not allow for direct access for contact with groundwater. The resulting lack of
ecological habitat and complete exposure pathways preclude potential unacceptable risks for ecological
receptors. Direct exposure of potential human receptors to soil and groundwater is restricted based upon

the current and future land use.

Because potential contaminant sources no longer exist at the site and because the levels of

contamination are low, additional contributions to the contaminant plume will not occur.
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10E BUILDING 271

10E.1 SITE DESCRIPTION

Building 271 is located southeast of the corner of Pool Side Avenue and Cecil Pines Street. Building 271
was a former retail gasoline facility that contained four USTs and two OWSs. Three of the USTs had a
10,000-gallon capacity, and the fourth UST had an approximate capacity of 6,000 gallons. Several
buildings formerly surrounded Building 271: three former dormitories; Building 201, which was used by
Tetra Tech to store investigation-derived waste (IDW); Building 81; Building 907, currently used as the
local Jacksonville Economic Development Commission (JEDC) office; Facility 356, which was being used
by the Jacksonville Electric Authority; and a water tower. Currently, the site is mostly grass and some

areas of pavement, as all buildings have been removed. A site plan is included as Figure 10E-1.

10E.2 HISTORY OF ENVIRONMENTAL INVESTIGATIONS AND ACTIONS

According to UST closure records, Tank 271-D was the first of the USTs removed from the site, with the
removal completed on March 5, 1996. The closure report indicates that no soil or groundwater
contamination was detected relative to Tank 271-D. The report also indicates that the tank and

associated piping were removed from the site.

In July 1999, HLA compiled the CSR for the tank site and the two OWSs also at the site. The CSR
indicated that petroleum-impacted soil was encountered at two locations relative to the tank site. The
CSR also reported that no KAG constituents (as defined by Chapter 62-770, FAC) were detected in the
groundwater sample from the monitoring well CEF-271-3S installed for the tank investigation. HLA
reported no soil or groundwater contamination relative to the OWSs. Based on their finding of soil

contamination, an SA was recommended for the UST site (HLA, 1999).

Following completion of the planned investigation in the SA, the RAC removed the remaining three USTs
and associated piping and distribution systems. The RAC’s work on site addressed the soil
contamination issues and indicated the existence of groundwater contamination (CH2MHill, 2001).
TtNUS proceeded to plan and execute a second investigation in a SAP Addendum (TtNUS, 2001) to
address the remaining site contamination in the groundwater. The RAC also removed both OWSs, and
submitted separate Limited Closure Assessment Reports (LCAR) for each OWS site in April 2001 to the
FDEP. Both LCARs for the OWSs indicated that no petroleum contamination of the soil or groundwater
existed relative to the OWSs. On May 23, 2001, the FDEP issued separate letters agreeing with the
RAC’s findings.
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Phase 1 of the 2002 SAR identified that excessively contaminated soil remained at the site, and thus a
soil source removal was needed. There was no groundwater contamination detected at the time of the
Phase | SA. Phase 2 of the SAR concluded that all of the petroleum-impacted soil had been removed
during the RAC’s removal of the three remaining tanks, OWSs, piping, and affected soil. No further
actions were required at the site for soil. The Phase 2 groundwater investigation results suggested that
the groundwater contamination was likely limited to the shallow groundwater zone (above 26 feet bgs).
The Phase 3 groundwater results confirmed the Phase 2 conclusions. The SAR recommended a RAP to

address the shallow groundwater contamination (TtNUS, 2002b).

10E.3 RAP REMEDIAL ACTION

The remedy recommended in the RAP included AS and groundwater monitoring (TtNUS, 2002c) and a
RAPA followed, redefining the AS system design (TtNUS, 2003d). The AS system was installed at the
site between September and November 2003 and began operation on November 17, 2003. The system
is connected to seven air sparge wells that are screened from approximately 28 to 30 feet bgs. Minor
troubleshooting and repairs were conducted on the system in February and March 2008. The system has

not operated since late 2008.

10E.4 LTM SUMMARY

According to the RAP, four wells were to be sampled and the groundwater was to be analyzed for VOCs
and PAHs. Nine other wells would be tested for water level only. Monitoring was to be performed

quarterly, with results being reported in the AS system Operation and Maintenance (O&M) status reports.

The current routine monitoring program consists of measuring the water levels from four wells and
collecting groundwater samples from two monitoring wells on a quarterly basis. The most recent (June
2009) sampling event had been modified to include measuring water levels in all 13 monitoring wells and
sampling of 12 monitoring wells; however, based on analytical results obtained to date, it was
recommended that the measuring of water levels continue at four wells, and sampling for groundwater
analysis continue at only two monitoring wells (CEF-271-07S and CEF-271-10S) as specified at the May
2010 BCT Meeting (NASCF Partnering Team Meeting, May 06, 2010, Minute 2622). Sampling frequency
remains as quarterly, and the COCs being analyzed at the site include naphthalene,

1-methylnaphthalene, and 2-methylnaphthalene.

10E.5 CONCEPTUAL SITE MODEL

A summary of the CSM based on post-removal action site conditions at the Building 271 area is shown on
Figure 10E-2. The text below describes the CSM.
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10E.5.1 Sources of Contamination

The source of Building 271 groundwater contamination is soil in the area of the former USTs and
associated piping, which held and carried large volumes of petroleum-related compounds. Select PAHs
(naphthalene, 1- and 2-methylnaphthalene) are the COCs at the site which have been recently detected
at concentrations exceeding GCTLs. Samples have also been analyzed for BTEX, MTBE, and TRPH,
but these chemicals have not recently been detected at concentrations exceeding their respective
GCTLs.

10E.5.2 Potential Contaminant Migration Mechanisms

The groundwater elevations measured in June 2009 ranged from 3.5 to 5.5 feet bgs, in the shallow zone
of the surficial aquifer. Groundwater flow in the surficial aquifer is generally to the southeast. The
naphthalene contaminant plume is small and stable and confined to the shallow aquifer, and there is no

evidence of ongoing contaminant migration.

10E.5.3 Summary of Site Risks and Receptors

Former NAS Cecil Field is supplied with public water; therefore, human exposure to contaminated site
groundwater through ingestion, inhalation, or direct contact with potable water is not a consideration.
Ecological receptors are not exposed to groundwater; however, contamination exceeding regulatory

criteria remains.

Building 271 is located in a highly developed area consisting largely of paved areas, and does not allow
for direct access for contact with groundwater. The resulting lack of ecological habitat and complete
exposure pathways preclude potential unacceptable risks for ecological receptors. Direct exposure of
potential human receptors to soil and groundwater is restricted based upon the current and future land

use.

Because potential contaminant sources no longer exist at the site and because the levels of

contamination are low, additional contributions to the contaminant plume will not occur.
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SAP Worksheet #11 -- Project Quality Objectives/Systematic Planning Process Statements

(UFP-QAPP Manual Section 2.6.1)

111 PROBLEM DEFINITIONS

The general goals of the sampling program at each site are to determine if the contaminated groundwater
plume is contained, if natural attenuation is occurring, if the monitoring program can be optimized, and if
an alternative or additional action needs to be considered as a result of exceedances or contaminant
migration. The ultimate goal of LTM at each of the sites is to verify that the groundwater COC
concentrations are less than regulatory criteria. Remediation system performance monitoring is also

necessary for NFF.

11.1.A Jet Engine Test Cell

TRPH and PAH groundwater contamination remains in the area of the JETC site. Concentrations of
TRPH and PAHs have exceeded FDEP GCTLs in at least one monitoring well in the last 2 years. Long-
term monitoring results indicate that no contaminant migration is occurring. The source of contamination
is most likely the historical leaks and spills from the former JP-5 storage tanks at the JETC buildings, and
the plume is contained. Groundwater is monitored quarterly. To confirm whether NA is occurring at the
site, TRPH and PAH levels in the groundwater must be measured and evaluated. These data will be
used to determine an appropriate path forward as described in Worksheet #11. The AS system is still

present at the site but has not been in operation since April 2007.

11.1.B North Fuel Farm

Benzene, ethylbenzene, total xylenes, isopropyl benzene, methylene chloride, 1,2,4-trimethylbenzene
(TMB), 1,3,5-TMB, and naphthalene are the COCs that continue to exceed their action levels [GCTLs and
Natural Attenuation Default Concentrations [NADCs)] in groundwater. Contaminant concentrations are
remaining relatively stable at the monitoring wells. The AS system is currently being operated, although
certain wells seem to be unaffected. Groundwater monitoring is required to determine whether the AS
system is effective in reducing COC concentrations to acceptable levels, and whether natural attenuation
is occurring at the areas outside of the AS system. If groundwater monitoring proves these methods to

be ineffective, other actions may be considered.

11.1.C Day Tank 1

Contaminant concentrations in several wells at the site exceeded their respective GCTLs, and

naphthalene in plume well CEF-293-VEW-7 exceeded its NADC in the most recent sampling event.
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Long-term monitoring results indicate that no contaminant migration is occurring. The source of
contamination is the historical JP-5 leaks from the tank while it was in operation and the soil that was
immediately affected; the plume is contained. Groundwater is monitored semi-annually. To confirm
whether natural attenuation is occurring at the site, VOC and PAH concentrations in the groundwater
must be measured and evaluated. These data will be used to determine an appropriate path forward as
described in Section 11.4. The BS/SVE system is still present at the site but has been inactive since
August 2003.

11.1.D Building 46

Monitoring wells CEF-046-01S and CEF-046-071 are the wells that have been impacted the most, and are
located in the source area that is targeted by the AS system. The only other COC that had
concentrations exceeding its GCTL in wells other than CEF-046-01S and CEF-046-071 during the past
several sampling events is sulfate. LTM results indicate that no contaminant migration is occurring. The
source of contamination is the past releases of petroleum-related compounds from the USTs onsite while
the gasoline station was in operation and the soil that was immediately affected by these releases. The
plume is contained. Groundwater is monitored quarterly. Groundwater monitoring is required to
determine whether natural attenuation is occurring at the site and to verify that COC concentrations have
not rebounded since the AS system is no longer in operation. These data will be used to determine an
appropriate path forward as described in Section 11.4. The AS system was shut down in December 2009

and was been removed from the site.

11.1.E Building 271

PAH groundwater contamination remains in the area of the Building 271 site. Naphthalene in well
CEF-271-07S is the only GCTL exceedance detected since July 2007. Long-term monitoring results
indicate that no contaminant migration is occurring. The source of contamination is the past releases of
petroleum-related compounds from the tanks and piping onsite while the gasoline station was in operation
and the soil that was immediately affected by these releases. The plume is contained. Groundwater is
monitored quarterly. To confirm whether natural attenuation is occurring at the site, PAH levels in the
groundwater must be measured and evaluated. These data will be used to determine an appropriate
path forward as described in Section 11.4. The AS system is still present at the site but has been inactive
since 2008.
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11.2 INFORMATION INPUTS

11.2.1 Previously Collected Data and COCs

The usable data from previous investigations and LTM events was used in conjunction with new LTM
data to evaluate current site conditions, contaminant trends, and to determine the COCs for the media
being monitored at all sites. The full list of analytes is listed by site in Worksheet #15. The required

analyses as agreed upon by the BCT are presented below.

11.2.2 Reguired Analyses and Freguency of Monitoring by Site

Requirements for groundwater sampling and analysis for each site are described below. The locations
and number of samples required are detailed in Worksheet #s 17 and 18. Additional detail (e.g., the
methods and SOPs to be used) is provided in Worksheet #s 15, 19, and 21.

Jet Engine Test Cell
Matrix coc Frequency
Groundwater TRPH
PAH
Groundwater level will be measured at 14 wells.

Quarterly

North Fuel Farm

Matrix CoC Frequency
VOCs
PAHs
Sulfide
Groundwater Sulfate Quarterly

Total organic carbon

Inorganic carbon

Dissolved oxygen

TRPH

Groundwater level will be measured at 16 wells.

Day Tank 1
Matrix COoC Frequency
Groundwater VOCs Semi-
PAHs Annually

Groundwater level will be measured at 12 wells.
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Building 46

Matrix CoC Frequency

BTEX
MTBE
Naphthalene

Groundwater 1-methylnaphthalene Quarterly
2-methylnaphthalene
Sulfate
TRPH

Groundwater level will be measured at 15 wells.

Building 271
Matrix COoC Frequency
Naphthalene
Groundwater 1-methylnaphthalene Quarterly
2-methylnaphthalene

Groundwater level will be measured at 4 wells.

11.2.3 Analytical Methods

Analytical methods were selected to be the same as those used previously or at least comparable to
previously used analytical methods with respect to precision, accuracy, representativeness, comparability,
completeness, and sensitivity (PARCCS) parameters. See Worksheet #s 19 and 23 for a list of the

analytical methods applicable to each site.

11.2.4 Sampling Methods

Sampling methods were selected to be the same as those used previously or to at least be able to
produce data which are consistent with the representativeness and comparability of previous data for the

medium being sampled at each site. See Worksheet # 21 for a list of sampling methods.

11.2.5 Project Action Levels

A full list of PALs is included within Worksheet #15. The BCT has ensured that the selected laboratory
limits of quantitation (LOQs) are generally low enough to measure constituent concentrations in site
media that are less than the PALs in order to conduct comparisons of site data to the PALs. In cases
where the PAL is between than the LOQ and the detection limit (DL) for a particular analyte, results
between the LOQ and DL for that particular analyte will be “J” flagged if the result is less than the LOQ.
The BCT will accept these analytical results as usable (without additional qualification) unless quality
evaluations indicate that the data quality has been compromised. Laboratory DLs change over time. If,

for any analyte in any site medium, the PAL is less than the laboratory DL, the BCT accepts the
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laboratory LOQ as the PAL for decision making purposes, as is suggested in “Guidance for the Selection of
Analytical Methods and for the Evaluation of Practical Quantitation Limits” (FDEP, 2004).

The groundwater COC concentrations for individual samples and temporal concentration trends for
individual wells (using new and previously collected data) will be compared with the FDEP GCTLs listed
as PALs in Worksheet #15 to determine whether natural attenuation has caused COC concentrations to

attain, or will lead to attainment, of the GCTLs within two consecutive sampling rounds.

11.3 STUDY BOUNDARIES

At each site, a monitoring well network is established, which determines the horizontal and vertical
boundaries of the site. The terms “compliance well” and “source well” are used in defining study area
boundaries and in the decision rules. Compliance wells are the category of wells that are downgradient
monitoring wells at which the groundwater is analyzed to confirm that contamination is not migrating off
site. Source wells are those wells which are located within the groundwater contaminant plume. The
monitoring well network and thus the study area boundary at each site will expand if the plume is
migrating and new compliance wells are added over time, so that the monitoring well network will include
the contaminant plume and all downgradient wells. At each of the sites, the populations of interest are
the groundwater contaminant plume, the upgradient and downgradient groundwater, and any other
groundwater on the perimeter of the plume whose concentrations are needed for decision making. These
populations of interest constitute the spatial decision unit. When determining whether an exceedance of
a GCTL has occurred at each site, the temporal decision unit is each round of monitoring. When
determining whether parameters or wells may be eliminated from the monitoring program, the temporal

decision unit is two consecutive monitoring rounds.

11.3.A Jet Engine Test Cell

The JETC area covers approximately 25.2 acres, delineated from the northeast corner to the southwest
corner by CEF-339-30S and NG-24S, respectively. This area is shown on Figure 10A-2. The vertical

boundary is from the top of the water table to 80 feet bgs.

11.3.B North Fuel Farm

The NFF area covers approximately 917,000 square feet. This is delineated from the northwest corner to
the southeast corner by upgradient well CEF-076-95S and downgradient wells CEF-076-117D, as shown
on Figure 10B-1. The vertical boundary for the groundwater plume is from 5 ft to 110 ft bgs.
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11.3.C Day Tank 1

The Day Tank 1 area covers approximately 169,000 square feet. This is delineated from the northwest
corner to the southeast corner by upgradient well CEF-293-09 and downgradient well CEF-293-13, as

shown on Figure 10C-1. The vertical boundary for the groundwater plume is from 1.5 ft to 17 ft bgs.

11.3.D Building 46

The Building 46 area covers approximately 140,000 square feet. This is delineated from the northeast
corner to the southwest corner by upgradient well CEF-046-15] and downgradient well CEF-046-261, as

shown on Figure 10D-1. The vertical boundary for the groundwater plume is from 4 ft to 80 ft bgs.

11.3.E Building 271

The Building 271 area covers approximately 10,000 square feet. This is delineated from the northwest
corner to the southeast corner by upgradient well CEF-271-07S and downgradient well CEF-271-12S, as

shown on Figure 10E-1. The vertical boundary for the groundwater plume is from 3 ft to 13 ft bgs.

114 ANALYTIC APPROACH

At all of the sites, a direct comparison of measured concentrations within the groundwater will be made
against the appropriate PAL. PALs are detailed for each COC in Worksheet # 15. Additionally, if none of
the measured COC concentrations in groundwater exceed criteria after two consecutive rounds of
monitoring, then the monitoring program will be discontinued after coordination with the BCT. The
following decision rules are related to the specific monitoring programs at each site. Decision rules 1
through 4 will apply to all sites. JETC, Day Tank 1, and Building 271 all have remediation systems on-site
that are not currently running, and will thus also have a fifth decision rule regarding post-active
remediation monitoring. NFF has an active remediation system on-site and will follow the same five
decision rules as the JETC, Day Tank 1, and Building 271 sites, along with the additional Decision Rule

#6. Building 46 did have a remediation system on site, but it has since been removed.

11.4.A All Sites

These decision rules are related to long-term monitoring and optimization, and apply to all sites in the
LTMP.

Decision Rule #1: If all measured concentrations of COCs in all wells are less than action levels for two

consecutive quarters, then no further monitoring will be recommended.
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Decision Rule #2: If any measured source well COC concentration is greater than or equal to the GCTL,
then continue monitoring until source well COC concentrations are less than the GCTL for two

consecutive monitoring rounds.

Decision Rule #3: If any compliance well COC concentration is greater than or equal to the GCTL, then
a resample will be collected and analyzed to verify the exceedance. If the verification sample also has
COC concentrations greater than the GCTL(s), then conduct additional delineation of groundwater
contamination via additional groundwater sampling and installation of new monitoring wells. An FTMR

will be issued to govern the delineation.

Decision Rule #4: Throughout the groundwater monitoring, if any particular measured COC
concentration is less than GCTL for two consecutive sampling rounds, or all measured COC
concentrations in any particular well are less than GCTLs for at least two consecutive sampling rounds,
then the BCT will discuss the elimination of the well or COC from the monitoring program, in accordance
with the Navy guidance on groundwater monitoring well optimization. The well (or COC) will be
eliminated unless the well is a compliance well, or the BCT determines that the inclusion of the well (or

COC) provides useful information on evaluating the overall program and should not be removed.

11.4B JETC, Day Tank 1, Building 271, NFF

This decision rule is related to post-active remediation, and applies at all sites where remedial systems

are present but not currently in operation.

Decision Rule #5: If post-active remediation monitoring concentrations rebound to levels greater than
system action levels, then restarting the active remedial system will be discussed by the BCT. If post-
active remediation monitoring concentrations are less than or equal to system action levels, monitor for
NA.

The system action levels for these sites are as follows:
e JETC - Benzene (1 pg/L) and naphthalene (20 ug/L)
e Day Tank 1 - Benzene (1 pg/L) and xylenese (50 pg/L)

e Building 271 - Benzene (1 pg/L) and naphthalene (20 pg/L)
e NFF - Benzene (1,000 pg/L)
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11.4.C North Fuel Farm

This decision rule is related to active remediation and applies to NFF, which is the only site that has a

currently operating remediation system.

Decision Rule #6: If groundwater COC concentrations in the active remedial system area are greater
than system action levels as specified in the RAP and Chapter 62.770.700 (19) (a-c) FAC, then continue
operating the active remedial system. If groundwater COC concentrations are less than or equal to
system action levels for two consecutive sampling events, turn off the system and conduct post-active
remediation monitoring for 1 year. If post-active remediation monitoring COC concentrations in source
area wells rebound to levels greater than system action levels, then restarting the active remedial system
will be discussed by the BCT. If post-active remediation monitoring concentrations are less than or equal

to system action levels, monitor for NA.

11.5 PERFORMANCE CRITERIA

Individual groundwater COCs concentrations and temporal COCs concentration trends within individual
wells will be compared to the PAL. The BCT will use the measured results to determine whether the
amount and type of data collected are sufficient to support the attainment of Remedial Action Objectives.
If all data have been collected as planned and no data points are missing or rejected for quality reasons,
the type and amount of data collected will be considered satisfactory. If any data gaps are identified,
including missing or rejected data, the BCT will assess whether a claim of having obtained project
objectives is reasonable. This assessment will depend on the number and type of identified data gaps;
therefore, a more detailed strategy cannot be presented. All stakeholders will be involved in rendering

the final conclusion regarding adequacy of the data.

11.6 PLAN FOR OBTAINING DATA

The plan for obtaining data at each site is described in detail on Worksheet #17 along with the sampling

designs and rationales.
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SAP Worksheet #12 -- Measurement Performance Criteria Table

(UFP-QAPP Manual Section 2.6.2)

Measurement Performance Criteria Table — Field QC Samples —Groundwater

QC Sample
. . Assesses Error
QC sample Analytical Frequency Data Quality Measuremer]t P_erformance for Sampling (S),
Group Indicators (DQIs) Criteria .
Analytical (A) or
both (S&A)
. No analytes = 72 LOQ, except
Trip Blank VOC lo%?;ii?r?le\r/OCs ég%g;%;t%is common lab contaminants, S&A
9 which must be < LOQ.
1 per 20 samples Accuracy / Bias No analytes = 72 LOQ, except
Rinsate Blank' All fractions | per sampling Y/ common lab contaminants, S&A
: Contamination .
equipment which must be < LOQ.
Values >5X the LOQ: Relative
percent difference (RPD) of
1 per 10 <30%
Field Duplicate All fractions | environmental Precision S&A
samples Values <5X LOQ: absolute
difference of values must be
<2xLOQ
Temperature Indicator All fractions 1 per cooler Representativeness Temperature Iess'tharl or equal S
to 6 degrees Celsius (°C)

1 — Equipment rinsate blanks will be collected if non-dedicated sampling equipment is used. For disposable equipment, one sample per batch of
disposable equipment will be collected.
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SAP Worksheet #13 -- Secondary Data Criteria and Limitations Table
(UEP-QAPP Manual Section 2.7)
Data Source (ori w?aatltr? %?ns:w?ztgtrugsn) data Limitations
Secondary Data (originating organization, 9 90rg O How Data Will Be Used on Data
: types, data generation /
report title, and date) ; Use
collection dates)
Solutions-IES
Second  Quarter 2009 LTM of groundwater— compares
JETC LTM Data Long-Term Monitoring | Yéar 9 Groundwater data and | cyrrent data to that observed | None
Report, December 1, 2009 | historical LTM data (starting | during previous LTM events
from 2000)
Solutions-IES
Second Quarter 2009 LTM of groundwater— compares
NFF LTM Data Long-Term Monitoring | Year 5 Groundwater data and | cyrrent data to that observed | None
Report, December 1, 2009 | historical LTM data (starting | during previous LTM events
from 2005)
Second Semi-Annual | Solutions-IES LTM of d
Groundwater Monitoring | vy 3G d d d of groundwater— compares
Day Tank 1 LTM Data Report  September 2009, | oot 3 Groundwater data and | cyrrent data to that observed | None
March 5, 2010 from 2007)
Second  Quarter 2009 | solutions-IES
Long-Term Monitoring and LTM of groundwater— compares
Building 46 LTM Data Operation & Maintenance | Year 7 Groundwater data and | cyrrent data to that observed | None
Status Report, November | historical LTM data (starting | guring previous LTM events
9, 2009 from 2003)
) Solutions-IES
First Quarter, June 2009, LTM of groundwater— compares
Building 271 LTM Data Long Term Monitoring | Year 11 Groundwater data and | cyrrent data to that observed | None
Report, November 9, 2009 | historical LTM data (starting during previous LTM events
from 1998)
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SAP Worksheet #14 -- Summary of Project Tasks

(UFP-QAPP Manual Section 2.8.1)

Long-term monitoring at the petroleum sites includes the following tasks:

e Mobilization/Demobilization

¢ Site-Specific Health and Safety Training

¢ Monitoring Well Installation and Development
e Monitoring Equipment Calibration

e Groundwater Sampling

o Water Level Measurements

e |DW Management

¢ Field Decontamination Procedures

e Field Documentation Procedures

e Long-Term Monitoring Reports

Additional project activities include the following tasks:

e Analytical Tasks
o Data Management

e Data Review

Mobilization/Demobilization

Mobilization shall consist of the delivery of all equipment, materials, and supplies to the site; the complete
assembly in satisfactory working order of all such equipment at the site; and the satisfactory storage of all
such materials and supplies at the site. Solutions-IES will coordinate with the Base to identify locations
for the storage of equipment and supplies. Site-specific Health and Safety Training will be provided to all

Solutions-IES subcontractors as part of the site mobilization.
Demobilization shall consist of the prompt and timely removal of all equipment, materials, and supplies

from the site following completion of the work. Demobilization includes the cleanup and removal of IDW

generated during the conduct of the investigation.
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Site-Specific Health and Safety Training

Site-specific health and safety training to all Solutions-IES field staff and subcontractors will be provided
as part of the site mobilization and is also addressed in Worksheet #8. A photoionization detector (PID)

will be used as field instrumentation for health and safety purposes.

Monitoring Well Installation and Development: If it is determined that the contaminant plume has
migrated at a specific site and that additional downgradient wells must be installed, then this step will be
completed. An FTMR will be prepared and submitted to identify the location(s) of the new well (s). Sail
borings will be completed at the locations specified in the FTMR, and the bore holes will be converted into
permanent monitoring wells in accordance with Tetra Tech SOP GH-2.8. Prior to sampling, the new wells
will be developed to remove fine-grained materials. Well development procedures are described in Tetra
Tech SOP GH-2.8.

Monitoring Equipment Calibration

These procedures are described in Worksheet #22.

Water Level Measurements

One synoptic round of water-level measurements will be conducted at the site as part of each
groundwater sampling event to provide information regarding groundwater flow patterns and gradients.
Water-level measurements will be completed within the shortest time possible on the same day, and no
sooner than 24 hours after a significant precipitation event to minimize the precipitation effects on the
data sets. Water level measurements will be recorded to the nearest 0.01 foot and referenced to a top of
casing notch, or if a notch is absent, to the north side of the top of the well casing. The measurement
instrument will be decontaminated prior to conducting the measurement event and between each

monitoring well.

Groundwater Sampling

Groundwater samples will be collected using low-flow purging techniques (discharge rate of less than
1 liter per minute) with a peristaltic pump using Teflon tubing dedicated to each well. When a well is
developed for sampling, a water quality meter will be used to monitor pH, ORP, dissolved oxygen,
turbidity, and conductivity. All groundwater samples will be collected using the procedures specified in FS
2200, Groundwater Sampling. Worksheet #s 17 and 18 specify the groundwater sample locations and

analytes for this investigation, and Worksheet #23 specifies the analytical methods to be used.
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Prior to groundwater sample collection, the monitoring wells will be purged. Both purging and sampling
operations will be conducted at a flow rate that results in a groundwater turbidity measurement of
20 Nephelometric turbidity units (NTUs) or less (inherent turbidity will be minimized to the greatest extent
possible using low flow techniques; individual well conditions and local geology may preclude meeting the
20 NTU criteria).

The sample aliquot for VOC analysis will be the last one collected. The Teflon™ tubing will be slowly
pulled out of the well to minimize agitation of the water in the monitoring well and then the contents of the
tubing will be transferred to a VOC vial. After collection, the samples will be placed in a cooler, chilled

with ice, and shipped under chain of custody protocol to the off-site laboratory for analysis.

IDW Management

IDW generated during the activities will be managed in accordance with the NAS Cecil Field IDW Plan
and will be conducted in an environmentally responsible manner consistent with NAS Cecil Field

requirements (e.g., designation of staging areas). The objectives of the IDW management are:

Management of IDW in a manner that prevents contamination of uncontaminated areas (by IDW) and
that is protective of human health and the environment.

e Minimization of IDW, thereby reducing costs and the potential for human or ecological exposure to
contaminated materials.

e Compliance with federal and state requirements that are Applicable or Relevant and Appropriate
Requirements.

e Bagging and disposal of used personal protective equipment, such as gloves, as regular trash in an

appropriate facility waste container.

Field Decontamination Procedures

Decontamination of major equipment and sampling equipment will be in general accordance with FDEP
SOP FC 1000, Cleaning / Decontamination Procedures.

Field Documentation Procedures

Pre-preserved, certified-clean bottleware will be supplied by the subcontracted laboratory. Matrix-specific

sample logsheets will be maintained for each sample collected. In addition, sample collection information
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will be recorded in bound field notebooks or specific field forms. Samples will be packaged and shipped
according to FDEP SOP FT1000, General Sampling Procedures.

Field documentation will include a summary of all field activities, and will be properly recorded in a bound
logbook with consecutively numbered pages that cannot be removed. Logbooks will be assigned to field

personnel and will be stored in a secured area when not in use.

At a minimum, the following information will be recorded in the site logbook:

o Name of the person to whom the logbook is assigned.

e Project name.

e Project start date.

o Names and responsibilities of on-site project personnel including subcontractor personnel.

e Arrival/departure of site visitors.

e Arrival/departure of equipment.

e Sampling activities and sample log sheet references.

e Description of subcontractor activities.

e Sample pick-up information, including chain of custody numbers, air bill numbers, carrier, time,
and date.

o Description of borehole or monitoring well installation activities and operations.

e Health and safety issues.

e Description of photographs including date, time, photographer, roll and picture number, location,

and compass direction of photograph.

All entries will be written in ink and no erasures will be made. If an incorrect entry is made, striking a
single line through the incorrect information will make the correction; the person making the correction will

initial and date the change.

Long-term Monitoring Reports

Long-term monitoring reports will be issued following each sampling event. The reports will include
appropriate sections concerning site background, investigation activities, physical characteristics, nature

and extent of contamination, and conclusions and recommendations.

Each long-term monitoring report will be issued in draft to BRAC PMO SE for initial review. BRAC PMO

SE comments will be addressed, and the draft final report will be issued for regulatory review.
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Analytical Tasks

Accutest is a current Department of Defense Environmental Laboratory Accreditation Program (DoD
ELAP) accredited laboratory. A copy of the laboratory certification for Accutest can be found in
Appendix C. Analyses will be performed in accordance with the analytical methods identified in
Worksheet #19. Accutest is expected to meet the PALs to the extent identified in Worksheet #15.
Empirical will perform chemical analysis following laboratory-specific SOPs (Worksheets #19 and #23)
developed based on the analytical methods listed in Worksheets #19 and #30. Copies of the Laboratory
SOPs are included in Appendix C.

Data Management

Data Handling and Management - After the field investigation is completed, the field sampling log sheets

will be organized by date and media and filed in the project files. The field logbooks for this project will be
used only for these sites, and will also be categorized and maintained in the project files after the
completion of the field program. Project personnel completing concurrent field sampling activities may
maintain multiple field logbooks. When possible, logbooks will be segregated by sampling activity. The
field logbooks will be titled based on date and activity. The data handling procedures to be followed by
the laboratories will meet the requirements of the technical specification. The electronic data results will
be automatically downloaded into the Tetra Tech database in accordance with proprietary Tetra Tech

processes.

Data Tracking and Control. The Tetra Tech PM (or designee) is responsible for the overall tracking and

control of data generated for the project.

o Data Tracking: Data is tracked from its generation to its archiving in the Tetra Tech project-specific
files. The Tetra Tech Project Chemist (or designee) is responsible for tracking the samples collected
and shipped to the subcontracted laboratory. Upon receipt of the data packages from the analytical
laboratory, the Tetra Tech Project Chemist will oversee the data validation effort, which includes
verifying that the data packages are complete and results for all samples have been delivered by the

analytical laboratory.

o Data Storage, Archiving, and Retrieval: The data packages received from the subcontracted
laboratory are tracked in the data validation logbook. After the data are validated, the data packages
are entered into the Tetra Tech CLEAN file system and archived in secure files. The field records
including field logbooks, sample logs, chain-of-custody records, and field calibration logs will be
submitted by the Tetra Tech FOL to be entered into the CLEAN file system prior to archiving in

secure project files. The project files are audited for accuracy and completeness. At the completion
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of the Navy contract the records will be stored by Tetra Tech and eventually handed over to
NAVFAC.

o Data Security: The Tetra Tech project files are restricted to designated personnel only. Records can
only be borrowed temporarily from the project file using a sign-out system. The Tetra Tech Data
Manager maintains the electronic data files. Access to the data files is restricted to qualified

personnel only. File and data backup procedures are routinely performed.

Assessment and Oversight — Refer to Worksheet #32 for assessment findings and corrective actions and

Worksheet #33 for QA management reports.

Data Review

Data verification is described in Worksheet #34. Data validation is described in Worksheets #35 and #36.

Usability assessment is described in Worksheet #37.
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SAP Worksheet #15 -- Reference Limits for Groundwater

(UFP-QAPP Manual Section 2.8.1)

SAP Worksheet #15A -- Reference Limits for Groundwater — Jet Engine Test Cell

Matrix: Groundwater

Analytical Group: Naphthalenes

Long Term Monitoring SAP for Five Petroleum Sites

Revision: 1
March 2011

Project Accutest"”
pAL @ PAL Quantitation
Analyte CAS Number (mg/L) Reference L|(rSgLGGo)aI LOQ (mg/L) | LOD® (mg/L) DL® (mg/L)
(mg/L)
Naphthalene 91-20-3 14 FDEP GCTL 4.7 2 1 0.038
1-Methylnaphthalene 90-12-0 28 FDEP GCTL 9.3 2 0.5 0.058
2-Methylnaphthalene 91-57-6 28 FDEP GCTL 9.3 2 0.5 0.044

WN =

FDEP GCTLs. Groundwater Cleanup Target Levels F.A.C. 62-77