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Naval Facilities Engineering Command

FOREWORD

In order to meet its mission objectives, the United States Navy (Navy) performs a variety of operations,
some requiring the use, handling, storage, or disposal of hazardous materials. Through accidental spills,
leaks, and conventional methods of past disposal, hazardous materials may have entered the
environment in ways unacceptable by today’s standards. With growing knowledge of the long-term
effects of hazardous materials on the environment, the Department of Defense initiated various programs
to investigate and remediate conditions related to suspect past releases of hazardous materials at their
facilities.

One of these programs is the Navy and Marine Corps Installation Restoration Program (NIRP). This
program complies with the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA), as amended by the Superfund Amendments and Reauthorization Act (SARA). The Acts,
passed by Congress in 1980 and 1986, respectively, established the means to assess and cleanup
hazardous waste sites for both private sector and federal facilities. These Acts are the basis for what is

commonly known as the Superfund Program.

Originally, the Navy’s part of this program was called the Navy Assessment and Control of Installation
Pollutants (NACIP) Program. Early reports reflect the NACIP process and terminology. The Navy
eventually adapted the program structure and terminology of the NIRP.

The NIRP is conducted in several stages:

e The Preliminary Assessment (PA) in which potential sites are identified through record searches

and interviews.
e A Site Inspection (SI) in which areas containing contamination are confirmed, constituting actual

sites. (Together, the PA and Sl steps were called the Initial Assessment Study under the Navy’s
NACIP program.)
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e A Remedial Investigation and Feasibility Study (RI/FS) in which the type and extent of
contamination is determined, criteria for cleanup is established, remedial action alternatives are
identified and evaluated, and cost estimates for each alternative are developed. As part of the
RI/FS, a risk assessment will be made to identify potential effects on human health and the

environment in order to help evaluate remedial action alternatives.

e The remedial design and remedial action in which the selected alternative is planned and

conducted. Monitoring is then performed to evaluate the effectiveness of the selected alternative.

The investigation of potential hazardous waste sites at Naval Air Station (NAS) Jacksonville in
Jacksonville, Florida is presently being conducted under the NIRP and follows CERCLA guidelines.
Earlier preliminary investigations had been conducted at NAS Jacksonville under the Navy’'s NACIP
program. In 1990, in coordination with the United States Environmental Protection Agency (USEPA) and
the Florida Department of Environmental Protection (FDEP), the investigation of hazardous waste sites

was formalized under a Federal Facilities Agreement (FFA).

NAS Jacksonville is conducting the investigation and cleanup of hazardous waste sites at their facility by
working through the Naval Facilities Engineering Command, Southeast (NAVFAC SE). USEPA and the
FDEP oversee the Navy environmental program. All aspects of the program are conducted in compliance
with State and Federal regulations, as ensured by the participation of these regulatory agencies. The

NAS Jacksonville RCRA operating permit specifies cleanup in conjunction with a CERCLA program.

Questions regarding the NIRP Program at NAS Jacksonville should be addressed to Mr. Tim Curtin at
(904) 542-4228.
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EXECUTIVE SUMMARY

The Navy has implemented the NIRP to investigate and remediate releases of hazardous materials at
Navy facilities. The NAS Jacksonville Partnering Team, established in 1993, guides the implementation
of the NIRP at NAS Jacksonville. This team consists, in part, of representatives from USEPA, FDEP, the
Navy, Tetra Tech NUS, Inc. (TtNUS), and CH2M Hill, Inc.

TtNUS was contracted by NAVFAC SE to conduct an RI/FS for Potential Source of Contamination (PSC)
47 at NAS Jacksonville in Jacksonville, Florida. The RI/FS has been completed in general accordance
with Contract Number N62467-94-D-0888 as part of the NIRP. The activities and findings of the RI and
associated Human Health Risk Assessment (HHRA) and Ecological Risk Assessment (ERA) and the FS
are discussed in this report. As requested by the USEPA, the site was given an Operable Unit (OU)
designation (OU 8) to facilitate tracking in the USEPA database.

ES-1 REMEDIAL INVESTIGATION

PSC 47 consists of an area centered on the former Pesticide Shop (Building 536) and the Disease Vector
Ecology and Control Center (DVECC) (Building 937). Waste materials previously stored or used in the
vicinity of Buildings 536 and 937 include pesticides and volatile organic compounds (VOCs). Other
regulated substances, including herbicides, semivolatile organic compounds (SVOCs), and inorganics
(metals) have been identified at elevated concentrations in soil and/or groundwater samples during
previous site investigations. Previously reported releases and the data obtained during the removal of the
former “mixing tank” formerly located south of Building 937 resulted in the creation of PSC 47 and the
inclusion of Building 937 in OU 8.

The geology of the PSC 47 area includes clastic sediments, consisting predominantly of sand, from land
surface to the top of a weathered limestone, which occurs at a depth of 45 to 53 feet (ft) below land
surface (bls) across the site. The weathered limestone prevents further downward migration of
contaminants. There also is a downward gradient at this site based on water level measurements in well

nests.

The primary contaminants detected and delineated during this Rl were pesticides, VOCs, SVOCs, and
arsenic. Contamination of surface soil, subsurface soil, and groundwater are documented in this report.
Surface and subsurface soil pesticide contamination [defined as contaminant concentrations exceeding
residential Soil Cleanup Target Levels (SCTLs)] is widespread around Building 536. Arsenic

contamination is present in both the surface and subsurface soil around Building 536 but distribution
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appears to be random. Limited surface soil contamination [pesticides and polynuclear aromatic

hydrocarbons (PAHSs)] is also present in the drainage swale located along the eastern site boundary.

The groundwater contamination is focused mostly in the upper portions of the shallow saturated unit
(approximately 7 to 27 ft bls). There are two distinct areas (plumes) of shallow contamination that will be
referred to as the southern plume and northern plume. The southern plume is an area of groundwater
contamination south of Building 937 and the northern plume is an area of groundwater contamination

approximately centered on Building 536.

The northern groundwater plume is contaminated predominantly with pesticides in the upper portion of
the shallow aquifer. A small area of VOC/SVOC contamination is present within this shallow pesticide
plume (located near the center of the north side of Building 536) and is most likely attributed to previous
aboveground storage tanks (ASTs) and underground storage tanks (USTs) that had been located in the
vicinity. One pesticide contaminant of concern (COC) was detected in deep monitoring well JAX47-
MW13D (installed in the deeper portion of the surficial aquifer) located near the center of Building 536.

Groundwater flow at Building 536 is in a general northwest direction.

The southern plume is a mixture of pesticides, VOCs, and arsenic that is located south of Building 937,
but extends underneath the western end of the building. This plume is centered between monitoring
wells JAX47-MW17S and JAX47-536-MWO01S and located predominantly in the upper portion of the
shallow aquifer. One pesticide COC was detected in a deep monitoring well (JAX47-MW17D).
JAX47-MW17D also had four VOC compounds at concentrations exceeding Groundwater Cleanup
Target Levels (GCTLs). Arsenic contamination is limited in the southern plume to a “hot spot” that is
approximately a quarter acre in size and centered on wells JAX47-536-MWO02 and JAX47-536-MW03S.
The arsenic “hot spot” is in the approximate location of the former mixing tank. Groundwater flow at

Building 937 is in a general northwest direction.

ES-2 HHRA

The results of an HHRA conducted at PSC 47 indicated that the potential for unacceptable risks to human
health is present. Unacceptable risk is associated with direct contact to surface soil, subsurface
soil and groundwater. The COCs for direct contact exposures (associated with any or all media) include
benzene, cis-1,2-dichloroethene (DCE), trichloroethene (TCE), vinyl chloride, benzo(a)pyrene
equivalents, 4,4’-dichlorodiphenyldichloroethane (DDD), 4,4’-dichlorodiphenyldichloroethylene (DDE),
4.4-dichlorodiphenyltrichloroethane (DDT), alpha-chlordane, gamma-chlordane, dieldrin, heptachlor,
heptachlor epoxide, alpha-hexachlorocyclohexane (BHC), beta-BHC, delta-BHC, gamma-BHC, and

arsenic.
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ES-3 ERA

The ERA concluded that VOCs and SVOCs pose negligible risk. However, organochlorine pesticides
are present in some surface soil samples at extremely high concentrations and are known to be
extremely persistent in soil. Pesticide concentrations in several samples pose risk to soil invertebrates,
especially from the cumulative toxicity of multiple pesticides. In addition, organochlorine pesticides can
bioaccumulate and biomagnify in the food chain, and the risk assessment suggests there is elevated risk
to mammals and birds that consume soil invertebrates at the site. However, the poor habitat, the urban
nature of the area, and the small size of PSC 47 results in an exposure pathway that is essentially
negligible for wildlife species. Therefore, with the exception of receptors such as soil invertebrates, the
potential for ecological impacts from site-related contaminants is lessened under current habitat

conditions.

ES-4 FEASIBILITY STUDY

The Remedial Action Objectives (RAOs) identified for PSC 47 are as follows:

Soil RAO No. 1: Prevent unacceptable risk from exposure to surface and subsurface soil with
concentrations of benzo(a)pyrene equivalent (BaPEq), pesticides, and arsenic greater than the FDEP

SCTLs for direct residential exposure.

Soil RAO No. 2: Prevent migration of pesticides to groundwater from surface and subsurface soil with

concentrations of these chemicals greater than the FDEP SCTLs for leachability to groundwater.

Groundwater RAO No. 1: Prevent unacceptable risk from exposure to groundwater with concentrations
of VOCs, SVOCs, pesticides, and arsenic greater than the FDEP GCTLs and the USEPA maximum

contaminant levels (MCLs).

Groundwater RAO No. 2: Prevent migration of groundwater COCs to surface water.

In order to implement the RAOs, the following remedial alternatives were evaluated.

Alternative S-1: No Action

Alternative S-2: Capping to Allow Industrial Use and Prevent Leaching, land use controls (LUCs), and

Monitoring

Alternative S-3: Excavation and Off-Site Disposal to Allow Industrial Use, Capping to Prevent Leaching,
LUCs, and Monitoring

Alternative S-4: Excavation and Off-Site Disposal to Allow Residential Exposure and to Prevent Leaching
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Alternative GW-1: No Action
Alternative GW-2: Monitored Natural Attenuation and LUCs
Alternative GW-3A: Northern Plume In-Situ Treatment (Enhanced Bioremediation), Monitored Natural

Attenuation, and LUCs
Alternative GW-3B: Southern Plume In-Situ Treatment (Chemical Oxidation & Precipitation),

Monitored Natural Attenuation, and LUCs
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1.0 INTRODUCTION

TINUS, under contract to the Navy, NAVFAC SE, conducted an RI/FS at PSC 47, NAS Jacksonville
located in Jacksonville, Duval County, Florida. PSC 47 is a former pesticide mixing, usage, and storage
area that has been housed in Buildings 536 and 937. Other regulated substances previously identified in
the area include herbicides, VOCs, SVOCs, and waste oil.  This RI/FS has been completed in
accordance with contract number N62467-94-D-0888, Contract Task Order (CTO) 0162 as part of the

NIRP. The activities and findings obtained during the RI/FS are presented and discussed in this report.

1.1 ORGANIZATIONAL STRUCTURE

The Navy implemented the NIRP to investigate and remediate releases of hazardous materials at Navy
and Marine Corps installations. NAS Jacksonville was listed on the CERCLA National Priority List (NPL)
in December 1989 because of documented past releases of hazardous waste at the facility. Activities
required under CERCLA regulations for NAS Jacksonville are being conducted under the FFA and the
base’s Installation Restoration (IR) Program. An integral portion of this program is the NAS Jacksonville
Partnering Team, established in 1993, which guides the implementation of the NIRP at NAS Jacksonville.
This team consists of representatives from the USEPA, the FDEP, NAVFAC SE and its consultants, the
NAS Jacksonville Facilities Department, TtNUS, and CH2MHILL.

Fifty-two PSCs have been identified at NAS Jacksonville where hazardous materials may have been

released to the environment. The area of the current investigation has been designated PSC 47.

1.2 PAST PRACTICES LEADING TO ESTABLISHMENT OF PSC 47

1.2.1 Pesticide Shop (Building 536)

The Pesticide Shop, which has occupied its current site since the mid/late 1960s, was identified as a PSC
and added to NAS Jacksonville’s Hazardous and Solid Waste Amendment (HSWA) permit in 1993
because past practices included the release of pesticides, storage of pesticides and herbicides, and
calibration and testing of pesticide application equipment. Additionally, chlordane was applied to and
around test slabs of concrete, cinder block, and brick in the southeast corner of the property during

termite control training exercises [Harding Lawson Associates (HLA), 1999].

In 1991, approximately 30 empty, rusted 55-gallon drums were removed from the southwest corner of the
property. According to waste handlers at NAS Jacksonville, the drums had once contained malathion and
other pesticides. An unspecified amount of chlordane was reportedly spilled in the northwest corner of
PSC 47 at an unknown date (HLA, 1999).
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Other previously existing potential sources of contamination in the vicinity of Building 536 include
soakage pits formerly located at the southeast and southwest corners of the building and one UST and
two ASTs formerly located south of the building. The soakage pits were 2 ft square by 3 ft deep. The
purpose of the pits is not known, although it is believed that the southeastern pit received drainage from
inside the bays of Building 536. The UST and one of the ASTs reportedly contained diesel fuel and the

other AST contained a mixture of diesel fuel and malathion for use as a “hot fogger” prior to 1972.

1.2.2 DVECC (Building 937)

Building 937 (DVECC) was dedicated on January 25, 1978. One of the functions performed at
Building 937 is the development of effective pest management programs. Prior to 1978, these activities
were conducted at the Pesticide Shop. From approximately 1978 to 1988, a pesticide mixing room with a
sink and three floor drains was located in the south central portion of Building 937. Rinse water and
excess liquids from the sink and floor drains discharged to a 1,000-gallon fiberglass UST known as the
“‘DVECC Tank.” The UST was taken out of service in 1989, the same year that representatives from
DVECC and the Naval hospital met to discuss the historical inability of the insectary in Building 937 to
support mosquito growth. At this meeting, participants expressed concern about the possibility of
significant contamination on the grounds of Buildings 937 and 536 due to the long history of pesticide

application training.

NAS Jacksonville prepared the DVECC tank for Resource Conservation and Recovery Act (RCRA)
closure in a revised permit application submitted to the FDEP on October 13, 1993. FDEP issued the
permit on September 21, 1995, authorizing closure of the DVECC tank as part of the Closure Permit for
Hangar 1000. In April 1994, prior to issuance of the application, a residual volume (approximately
15 gallons) of liquid was removed from the tank and floor drains and the drains were capped with

concrete.

Closure work was performed by Bechtel Environmental, Inc. (BEI) from October 16, 1995 through
December 6, 1995 [RUST Environment and Infrastructure (RUST), 1996]. Confirmatory soil and
groundwater samples collected after excavation and removal of the DVECC tank revealed the presence
of pesticides in these environmental media, the most prevalent being chlordane. Since “clean closure”
was not achieved, additional subsurface investigations were performed in December 1996 to evaluate the
extent of contamination in the area. Soil samples were collected from 14 locations and groundwater
samples were collected from 6 locations in and around the former DVECC tank excavation. Pesticide
concentrations were again reported at values exceeding regulatory criteria in soil and groundwater
samples, although the distribution of contaminants appeared random and was not centered on the
location of the former DVECC tank. This random contaminant distribution in the vicinity of the DVECC

tank cast uncertainty as to the source area for pesticide contamination in this area. Shortly after results of
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the supplemental assessment were made known, the NAS Jacksonville Partnering Team agreed to
incorporate DVECC into PSC 47, effectively removing the site from the RCRA Application for Closure
Permit for Hangar 1000.

1.3 ASSESSMENT AND REMEDIAL ACTIONS PRIOR TO THE RI/FS

Actions performed at PSC 47 prior to initiation of the RI/FS, which were intended to either eliminate
potential source areas of contamination, define the extent of contamination, or remove contaminated
media are summarized in Table 1-1. Descriptions and results of these activities are described more fully

in Section 3.0 of this report.

14 RI/FS SCOPE OF WORK AND OBJECTIVES

A formal data quality objective (DQO) process was conducted by the NAS Jacksonville Partnering Team
in early 2000. Unabridged details of the seven-step DQO process implemented for PSC 47 RI/FS are
described in Section 3 of the Final RI/FS Work Plan for PSC 47 (TtNUS, 2000). During the DQO
meetings, it was decided that field activities would be performed in phases in order to satisfactorily
complete the RI. Also during the DQO process, the Partnering Team chose to consider groundwater,
surface soils (0 to 2 ft bls), subsurface soils (base of vadose zone), surface water, and sediment during
the RI.

The above referenced RI sampling was completed in two phases (Phase | and Phase Il) and a Draft RI
was submitted to FDEP on June 14, 2004. FDEP comments (dated September 29, 2004) on the Draft R
resulted in the need for additional assessment activities at PSC 47. The Partnering Team directed TINUS
to collect additional soil and groundwater data. This additional sampling data will be referred to as

Phase Ill sampling.

1.4.1 Phase | Field Activities

The following activities were conducted during Phase | of the field investigation:
e Advancement of 31 Direct Push Technology (DPT) borings around the site perimeter and at several

interior locations using a GeoProbe®. Additional locations as determined in the field were also

proposed.
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Table 1-1

Summary of Source Removal Actions, Assessment Activities, and Remedial Measures
Performed at PSC 47 Prior to Initiation of RI/FS

Remedial Investigation/Feasibility Study
Potential Source of Contamination 47
Naval Air Station Jacksonville

Jacksonville, Florida

Date

Actions Performed

Summary of Results

Reference Document

Author

March to
September 1994

Organizational chart and Work Plan for removal of
DVECC pesticide tank prepared.

Scope of Work including waste
management, Sampling and Analysis
Plan, Safety and Health Plan, and
Quality Control Plan accepted by
Navy.

Remediation Work Plan

Bechtel Environmental, Inc.

(September, 1995)

October 16, to
December 6, 1995

* Excavation of DVECC tank and associated
piping.

* Removal of tank, associated piping, waste sail,
concrete, and asphalt (33 55-gallon drums, 4 roll
offs).

* Laboratory analysis of 6 soil samples and 4
groundwater samples.

Pesticides (primarily chlordane)
identified in soil and groundwater
samples beneath excavation at
concentrations exceeding regulatory
criteria.

Closure Activities Report
and Certification for DVECC
Tank and Drains at

Building 937

Rust Environmental and
Infrastructure
(December, 1996)

December 18, to
December 27, 1996

* Installation of 5 shallow monitoring wells and 1
deep monitoring well around former DVECC tank
location.

* Collection of soil samples from 6 monitoring well
borings and from 8 other soil borings.

* Laboratory analysis of groundwater samples from
monitoring wells for select pesticides and
herbicides.

* Laboratory analysis of 2 soil samples each from
14 borings for select pesticides and herbicides.

» Slug testing of 3 monitoring wells.

Approximately 6 or 7 targeted
pesticides reported at concentrations
exceeding regulatory criteria in soil
and groundwater samples. One
herbicide (2,4,-D) also reported.

Draft RCRA Facility
Investigation for Disease
Vector Ecology and Control
Center (Building 937)

Brown and Root, Inc.
Environmental
(January, 1999)

See notes at end of table.

80/¢¢/c0
¢ 'A\sY



¥810XVIreo

G-l

2910 010

Table 1-1 (Continued)
Summary of Source Removal Actions, Assessment Activities, and Remedial Measures
Performed at PSC 47 Prior to Initiation of RI/FS

Remedial

Investigation/Feasibility Study

Potential Source of Contamination 47
Naval Air Station Jacksonville

Jacksonville, Florida

Date Actions Performed Summary of Results Reference Document Author
April 9, to * Collection of 56 surface soil samples and 3 Soil: 13 pesticides and 3 herbicides |Sampling Event Report, Harding Lawson
August 13, 1997 groundwater samples from areas surrounding detected at significant levels, 2 Potential Source of Associates

Building 536 and behind (northwest of)
Building 937.

* Laboratory analysis of soil and groundwater
samples for some or all of the following: TCL
VOCs, SVOCs, pesticides/PCBs, herbicides, and
TAL metals.

SVOCs detected at moderately high
levels, no significant VOC detections;
arsenic and lead reported at high
levels in isolated cases.
Groundwater: 15 pesticides, 1
herbicide, 2 SVOCs, 2 VOCs, and 5
inorganics (metals) reported at
concentrations exceeding Florida
GCTLs.

Contamination 47, Pesticide
Shop, Building 536

(February, 1999)

February to

* Area surrounding western half of Building 536

Approximately 10 pesticide

Completion Report for Soil

Bechtel Environmental, Inc.

March 1999 excavated to depths of 1, 2, or 3 ft. Approximately |compounds detected at Removal at PSC 47, (July, 1999)
1300 cubic yards of contaminated soil excavated |concentrations exceeding industrial  [Pesticide Shop
and transported off-site for disposal. Contents of |SCTLs in soil samples. Highest
soakage pits stored in 55-gallon drums and also concentrations were around the
transported off-site for disposal. soakage pits and in the area to the

south and southwest of the western
» Twenty-eight floor samples and 17 sidewall half of Building 536.
samples (soil) collected from excavation and 9
samples collected from soakage pit excavations for
analysis of pesticides.
» Excavated area backfilled with clean material,
site returned to pre-construction condition.
Notes:

PSC = potential source of contamination

DVECC = Disease Vector Ecology and Control Center
RCRA = Resource Conservation and Recovery Act
TCL = target compound list

VOCs = volatile organic compounds

SVOCs = semivolatile organic compounds

PCBs = polychlorinated biphenyls
TAL = target analyte list

GCTLs = groundwater cleanup target levels

ft = feet
SCTLs = soil cleanup target levels
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e Collection of soil samples from DPT or hand-augered borings at 1-ft vertical intervals until the water
table is encountered, as required. The samples were analyzed in the mobile laboratory and
additional vertical samples were only collected if the surface soil indicated the presence of COCs

greater than residential SCTLs.

e Collection of groundwater grab samples at two or three intervals within the surficial aquifer to depths

of approximately 50 ft bls at the 31 DPT boring locations.

e Collection of surface water and/or sediment samples, if present, from select locations in the ditch on
the east side of the PSC.

e Mobile laboratory analysis of soil samples for TCL pesticides by USEPA Method 8081 and at select
locations for TCL VOCs by USEPA Method 8260 beginning with the surface sample at each boring
location and continuing downward until results are below residential SCTLs or until background was

obtained.

e Mobile laboratory analysis of groundwater grab samples and surface water/sediment samples (if

present) for these same constituents (pesticides, select locations for VOCs).

e Fixed-base laboratory analysis of 10 percent of the mobile laboratory samples (from all media) for an
extended list of parameters, including polychlorinated biphenyls (PCBs), organophosphorous
pesticides, herbicides, target compound list (TCL) SVOCs, and target analyte list (TAL) metals (select
locations) in addition to TCL pesticides, and TCL VOCs.

The primary objective of Phase I, or the screening phase, was to evaluate the lateral and vertical extent of
soil contamination and to establish a vertical profile of groundwater contamination so that permanent

monitoring wells could be strategically placed during Phase II.

1.4.2 Phase Il Field Investigation

The original scope of work for the Phase Il field investigation called for the installation of six permanent
shallow monitoring wells (total depth, 15 ft bls) and two deep monitoring wells (total depth, approximately
50 ft bls) at locations considered optimum based on results of the Phase | investigation. Wells were
installed and developed in accordance with applicable state and federal guidelines. Groundwater flow
direction maps were generated from surveyed top-of-casing elevations and depth-to-water measurements

obtained at the newly-installed wells and from existing wells installed by previous consultants.
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Groundwater samples collected from new and existing wells were analyzed by a certified fixed-base
laboratory for TCL pesticides, organophosphorous pesticides, and TCL herbicides. Select samples would
also be analyzed for TCL VOCs, TCL SVOCs, PCBs, and TAL metals. In addition to COC analyses,
groundwater samples from each well were submitted to the laboratory for analysis of the following natural
attenuation parameters: methane, ethane, ethene, hydrogen sulfide, chloride, nitrate, nitrite, sulfate,
ammonia, total Kjeldahl nitrogen (TKN), dissolved iron, dissolved manganese, and total organic carbon
(TOC). Other natural attenuation parameters, including carbon dioxide, dissolved oxygen, alkalinity,
ferrous iron, hydrogen sulfide, and sulfides (as S'z), were measured in the field during collection of

groundwater samples.

1.4.3 Phase lll Field Investigation

A third phase of sampling was completed to satisfy FDEP concerns on the completeness of soil and
groundwater delineation at PSC 47. The objective of the sampling was to complete soil and groundwater
delineation that had been previously identified at PSC 47. Additional horizontal and vertical delineation of
pesticide impacted soil was needed around Building 536. Collection of arsenic soil data from the area of
the aresenic hot spot in the southern plume was accomplished. A second round of groundwater data was
collected for PSC 47 to verify prevously defined groundwater contamination. To address these issues,

the following scope of work was completed.

¢ Fifty soil sample locations were proposed around Buildings 536 and 937. Surface soil (0-1 ft) and
subsurface soil (immediately above water table, approximately 5 to 6 ft bls) samples were
collected. Fourteen of the samples were collected at Building 937 and analyzed for arsenic only.
The remaining 36 samples were collected around Building 536 and analyzed for TCL pesticides
and arsenic. Synthetic precipitation leaching procedure (SPLP) analysis was performed on select

samples following evaluation of laboratory results.
o Additional soil samples were collected as needed to complete delineation.
o Four new shallow and one deep monitoring well were installed.

o The five newly installed monitoring wells and 30 existing site wells were sampled and analyzed
for TCL VOCs, TCL SVOCs, TCL pesticides, and arsenic.
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1.4.4 Objectives of the RI/FS

The objectives of the RI/FS are as follows:

¢ Develop an understanding of the geologic and hydrogeologic setting at PSC 47.

e Define the areal extent of impact to the media of concern.

o Collect natural attenuation parameters and evaluate the potential natural attenuation pathways.
o |dentify the constituents of potential concern (COPCs) for the risk assessment process.

e Conduct HHRAs and ERAs.

o Evaluate and recommend remedial alternatives that may achieve a final remedy for the site.

1.5 REPORT SCOPE AND ORGANIZATION

This document contains results from the completed Rl program and includes analytical results and
conclusions from previous investigations. Previous reports are incorporated by reference to provide a

comprehensive record of the investigative activities at PSC 47.

This report contains the following 13 sections:

1.0 Introduction, overview of the RI/FS approach and objectives, background information, and the
scope and organization of the report.

2.0 Site background, location, descriptions, history of PSC 47, and physical characteristics of the

region and PSC 47 including climate, soil, geology, and hydrogeology.

3.0 Previous site investigations and remedial actions.
4.0 RI/FS Field Program, a summary of the activities conducted for this remedial investigation.
5.0 Nature and extent of all contamination within each environmental media. Evaluation of the fate

and transport of contaminants.

6.0 Chemical fate & transport, including an evaluation of natural attenuation processes. Summary of

natural attenuation Results.

7.0 HHRA.

8.0 ERA.

03JAX0184 1-8 CTO 0162



Rev. 2
02/22/08

9.0 Identification of the remedial action objectives.

10.0 Identification and screening of remedial technologies and development of remedial alternatives.

11.0  Detailed analysis of the remedial alternatives for surface soil and groundwater.

12.0 Comparative analysis of the remedial alternatives.

- References.
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2.0 SITE BACKGROUND

21 SITE CHARACTERIZATION

The following sections provide a historical overview of the NAS Jacksonville facility and a physical
description of PSC 47. Background information on the geography and demographics, physiography and

topography, climate, soil, regional geology, and regional hydrogeology are also provided.

211 NAS Jacksonville Location and Description

NAS Jacksonville occupies approximately 3,896 acres in southeastern Duval County, Florida and is
located approximately nine miles south of downtown Jacksonville. The facility is situated on the left
(west) bank of the St. Johns River approximately 24 miles upstream of its outflow to the Atlantic Ocean as
shown on Figure 2-1. The main portion of NAS Jacksonville is bordered on the north by Timuquana
Country Club, on the east and northeast by the St. Johns River, on the south by a residential area, and on
the west by Highway 17 (Roosevelt Boulevard). Land use to the north of NAS Jacksonville is primarily
commercial (strip malls, small businesses, and housing), to the west mainly undeveloped (wooded) with
some light industry, business, and single family housing, and to the south residential. PSC 47 is located
in the west-central portion of the base on the west side of Child Street and approximately one block south

of Birmingham Avenue as shown on Figure 2-2.

NAS Jacksonville is a multi-mission base hosting more than 100 tenant commands and employing more
than 26,000 active duty and civilian personnel. The installation is home to long-range maritime
surveillance aircraft, helicopters, and jet aircraft. The Naval Aviation Depot at NAS Jacksonville is the
largest industrial employer in northeast Florida and performs maintenance, repair, and overhaul of Navy

aircraft.

In addition to the many operational squadrons flying P-3, C-12, C-9 aircraft, and SH-60F helicopters,
NAS Jacksonville is home to Patrol Squadron Thirty (VP-30), the Navy's largest aviation squadron.
VP-30 is the only "Orion" Fleet Replacement Squadron that prepares and trains U.S. and foreign pilots,

air crew, and maintenance personnel for further operational assignments.
Support facilities include an airfield for pilot training, a maintenance depot providing more than 150 trade

skills from basic tire changing to total engine disassembly, a Naval Hospital, a Fleet Industrial Supply

Center, a Navy Family Service Center, and recreational facilities.
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21.2 NAS Jacksonville History

NAS Jacksonville was commissioned on October 15, 1940 to provide facilities for pilot training and a
Navy Aviation Trades (NAT) School for ground crewmen. With the advent of World War I, the physical
size of NAS Jacksonville more than doubled to support wartime military operations. During 1942, the
Navy phased out pilot training, and the station became the headquarters for the Chief of Naval
Operational Training, the final training phase before fleet assignment. The NAT School became the
Naval Air Technical Training Center under the Chief of Naval Air Technical Training, NAS Memphis. The
operational areas of the station still maintained coastal protection with seaplanes. The facility reached a
peak of 42,000 Navy personnel and 11,000 civilians by 1946.

At the conclusion of World War 1l, NAS Jacksonville was used exclusively for aviation training. In 1945,
Chief of Naval Operational Training was redesignated Chief Naval Air Advanced Training. In July 1946,
the Seventh Naval District was transferred from Miami, Florida to NAS Jacksonville, as joint command
with Chief Naval Air Advanced Training. On April 5, 1948, the Navy transferred the Chief Naval Air

Training and all training facilities to NAS Corpus Christi, Texas.

By January 1949, the mission of NAS Jacksonville was to support the operational carrier squadrons with
fleet squadrons assigned to Commander, Naval Air Bases, Sixth District and patrol squadrons assigned
to Combat Patrol Wing Eleven. On January 1, 1951, the Navy reactivated the Naval Air Technical
Training Center and Marine Air Division activities in support of the Korean conflict. This joint operational

and training status continues to this time.

21.3 PSC 47 Location and Site Description

The Pesticide Shop (Building 536) and DVECC (Building 937) (PSC 47), as mentioned above and as
illustrated on Figure 2-2, are located in the west-central portion of NAS Jacksonville on the west side of
Child Street approximately one block south of Birmingham Avenue. A plan view of PSC 47 and
surrounding properties showing prominent structures and features is provided as Figure 2-3. The entire
PSC occupies an area of approximately 185,000 square ft. It is a relatively flat parcel bounded on the
east by Child Street, on the north by a wooded parcel and grass area, and on the west and south by
athletic fields (baseball diamonds). A south-flowing drainage ditch, dry except during rain events, is

present along the eastern boundary of the PSC parallel with Child Street.

The Pesticide Shop (Building 536) is a long narrow structure, approximately 360-ft long and 28-ft wide. Its
long dimension is oriented east to west. The interior is segmented into working bays and offices. Asphalt
pavement approximately 10-ft wide abuts the building on the north and south. The surface outside the

asphalt is covered with grass and/or soil. The premises are surrounded on all sides by a 6-ft high
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chain-link fence offset from the building at various distances ranging from 30 to 75 ft. The eastern portion
of Building 536 is currently used by the NAS Jacksonville landscape contractor for administrative
purposes and for storage, maintenance, and repair of its fleet of mowers and other landscaping

equipment. Access to the facility is off of Child Street northeast of the building.

DVECC (Building 937) occupies the adjoining property to the south. A chain-link fence, situated
approximately 75 ft south of the Pesticide Shop, separates the two properties. Building 937 is L-shaped
with an eastern wing facing Child Street and a southern wing facing a pair of baseball diamonds located
south of the facility. The northernmost extension of Building 937 is located approximately 95 ft south of
the Pesticide Shop. The area inside the “L” and between Building 937 and the Pesticide Shop consists of
a maintained lawn, landscaped shrubbery, and some large trees. A paved parking lot is present between
Building 937 and Child Street. A paved, east-to-west entrance drive off of Child Street leading to work
bays on the south wing of the building is present near the southern property boundary. Access to the rear
(south side) of the building is protected by a security-coded chain-link fence/gate. An asphalt parking lot
and the two baseball diamonds are located south of Building 937. A narrow strip of dense vegetation
separates the DVECC grounds from the parking lot/softball complex. A chain-link fence is present along
the western boundary of DVECC. A single baseball diamond is situated west of Building 937. A neutral
grass area approximately 15 to 20 ft wide is present between the outfield fence of the baseball diamond

and the chain-link fence marking DVECC’s western property boundary.

Historical practices at Buildings 536 and 937, which pre-dated investigative history and are relevant to the

current RI/FS were discussed in Section 1.2.

2.2 ENVIRONMENTAL SETTING

2.21 Geography, Demographics, and Land Use

PSC 47 is located on a relatively flat tract of land on the west side of Child Street. The Pesticide Shop
(Building 536, constructed in 1977), or northernmost portion of the PSC, is located approximately 600 ft
south of Birmingham Avenue, a main east-to-west artery at NAS Jacksonville. The area between the
Pesticide Shop and Birmingham Avenue is comprised of dense woods and a parking lot to the west and a
grass area to the east nearer Child Street. A golf course (Casa Linda Oaks) is located on the opposite
side of Child Street from PSC 47. As previously mentioned, athletic fields (baseball diamonds) are
present both to the south and west of the study area. Most of the surface water runoff at the site likely

flows to the drainage ditch along the west side of Child Street and then to the south.
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222 Physiography and Topography

NAS Jacksonville is located in the Coastal Plain physiographic province. The Coastal Plain is composed
of marine sediments deposited in terraces which originated due to prehistoric fluctuations in sea level.
The terrace deposits are in the form of ridges that tend to parallel the current coastline. The terrace
deposits are characterized by very low relief with gentle slopes to the east-southeast. Seven terraces are
present in northeast Florida with NAS Jacksonville located within the Pamlico terrace [10 to 25 ft above

mean sea level (msl)].

PSC 47 is virtually flat with a gentle slope to the east and southeast. Natural surface elevations range
from slightly below 23 ft msl in the southeastern corner of the PSC to slightly above 24 ft msl in the
southwestern, central, and north-central areas. A portion of the United States Geological Survey (USGS)
Orange Park, Florida 7.5-minute quadrangle (USGS, 1993) has been reproduced as Figure 2-4 to

illustrate the physiographic relationship of the subject parcel to its immediate surroundings.

2.2.3 Climate

The climate in northeast Florida approaches semi-tropical as it lies near the northern limit of the trade
winds, the prevailing easterly winds that moderate summer and winter temperatures. The annual mean
temperature is 68 to 70 degrees Fahrenheit (°F) with an average temperature in the summer of 82 to
83 °F and a winter average 56 to 57 °F. Summer highs reach the middle to upper 90s (°F), sometimes
exceeding 100 °F. The winter lows can reach the upper teens, although temperatures seldom drop below

freezing.

The region experiences an average of 53 to 54 inches of rainfall per year, most of which accumulates
during frequent summer thunderstorms. Extended dry periods may occur throughout the year; however,
they are most common in spring and fall. The relative humidity averages 87 percent and the average

annual sunshine is 62 percent of the maximum.

Wind speed in northeast Florida averages eight miles-per-hour and direction is predominantly from the
northeast in the winter and from the southwest in the summer. Winds of hurricane force can be expected
once in five years with significant deviations from the average. Tropical storm activity mostly occurs from
August through October, although the six-month period from June 1 through November 30 is officially
considered the Atlantic hurricane season.
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2.2.4 Soil

Soil at NAS Jacksonville evolved from weathering of marine terrace clastic deposits. It is regionally
classified by the United States Department of Agriculture (USDA), Soil Conservation Service as the
Pelham-Mascotte-Sapelo soil series assocation. Soils in this association are nearly level and are
characterized as poorly drained sands to a depth of 20 inches bls underlain by loamy sands
(USDA, 1978).

2.2.5 Regional Geoloqgy

The geologic profile at NAS Jacksonville consists of unconsolidated surficial clastic deposits ranging from
clean medium- to fine-grained sands to silty fine sands to sandy and silty clay (Fairchild, 1972) underlain
by thick deposits of phosphatic sands and clays of the Hawthorn Group (Scott, 1988) and limestones and

dolomites of the Floridan aquifer system (Leve, 1966).

The Hawthorn Group is significant at NAS Jacksonville because it contains as much as 200 ft of low
permeability, silty, sandy clay (Scott, 1988). This low permeability unit acts as an aquiclude for the
underlying Floridan aquifer system. The Floridan aquifer system is the major source of potable water in

the Jacksonville area and throughout much of northeastern and central Florida.

2.2.6 Site Specific Geology

Subsurface sediments at PSC 47 were described during R field activities. In late June to early July 2001,
during Phase | (i.e., the “DPT Phase”) of the investigation, a site lithologic profile, including two
cross-sections, were generated from five select DPT borings from which groundwater grab samples were
collected. A full discussion of the groundwater grab sampling program, including an illustration showing
sampling locations and depths, is provided below in Section 4.2.1.3.  The borings selected for profiling
were the ones nearest the corners of the PSC [JAX-47-SB27 (northwest), -SB21 (northeast), -SB01
(southeast), and -SB05 (southwest)] and one in the site interior (SB18). Continuous samples were
collected from ground surface to a depth of 48 ft bls at each location using a 4-ft long, 2-inch diameter
core barrel lined with acrylic sleeves attached to the GeoProbe® drill string. Samples were described by
TINUS’ on-site field geologist. Boring logs generated from these descriptions are provided in
Appendix A. A northwest-to-southeast cross-section (labeled A-A’) through SB27, SB32, and SBO1
depicting lithologic units encountered is presented as Figure 2-5 and a southwest-to-northeast cross-
section (labeled B-B’) through SB05, SB32, and SB21 is provided as Figure 2-6.
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Additional information describing materials encountered in the subsurface was recorded during
installation of shallow monitoring wells (12 to 15 ft deep) and deep monitoring wells (42 to 63 ft deep)
during Phase Il of the investigation (late March-early April 2002, early November 2002, and
January 2003). A complete narrative on field work performed during both phases of the RI investigation

is provided in Section 4.0.

A weathered limestone unit is encountered beneath PSC 47 at a depth of 45 to 53 ft bls, or, in places,
slightly shallower or slightly deeper than this. Shallowest occurrences of the limestone unit are present in
the southern part of the study area and deepest occurrences are in the northern part. Clastic sediments,
consisting predominantly of sand, are present from land surface to the top of the weathered limestone. In
the few feet immediately overlying the limestone, sediments grade from sand to clayey sand to
predominantly clay and are distinctively dark gray in color. Above this transition zone, the sediments are
mainly fine and very fine grained sands with occasional clay stringers up to 2-inches thick interspersed.
Small quantities of disseminated silt and clay are present in some sections of the sand, whereas at other
horizons, sorting is better and the sand is virtually free of finer grained components. In the southwestern
section of PSC 47 (SB05), appreciably more clay is present in the upper 25 ft than at the other four boring
locations (see Figure 2-6). Color of the clastic sediments ranges from very pale brown to orange or

yellowish brown to dark gray.

2.2.7 Regional Hydroloqy

2.2.71 Surface Water

Two principal waterways, the St. Johns and Ortega Rivers, are located near NAS Jacksonville. The
St. Johns River forms the eastern boundary of NAS Jacksonville. The river is rated by the FDEP as a
Class Ill water body, which is designated for fish and wildlife propagation and body contact recreational
use. The river at this point is tidally influenced and can be considered part of the St. Johns River estuary
(NAS Jacksonville, 1990). It is classified as a marine water body based on salinity measurements ranging
from 7.0 to 8.8 parts per thousand (ppt), as reported in the OU 3 RI/FS. Salinity values greater than 2 ppt

support marine vegetation and aquatic life.

2.2.7.2 Groundwater

Three aquifer systems are present in northeast Florida: the surficial aquifer, intermediate aquifer, and the

Floridan aquifer system.

The surficial aquifer consists of sediments of Late Miocene to Recent age. The sediments are highly

variable and include sand, shelly sand, coquina, silt, clay, shell beds, and in some parts of Duval County,
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a basal limestone unit known as the Rock Aquifer. While the surficial aquifer is considered a single unit
on a regional scale, localized clay layers or discontinuous lenses may divide the aquifer into distinct
permable units [ABB Environmental Services (ABB-ES), 1995]. It averages 50-70 ft in thickness, but in
places, exceeds 100 ft thick. The contact between the surficial aquifer and the underlying Hawthorn
Group, containing the intermediate aquifer, is an unconformity generally identified by a coarse phosphatic
sand and gravel bed (Leve, 1966). Average well yields in Jacksonville for the surficial aquifer were
estimated by the City of Jacksonvlle Planning Department to be between 200 and 500 gallons per day
(Toth, 1990). This groundwater is primarliy used for lawn irrigation, for heat exchange units in air
conditioning and heating systems, and for other non-potable domestic purposes, although yield from the

Rock Aquifer is sometimes used as a potable source of water.

The underlying Hawthorn Group of Miocene age is encountered at an average depth of approximately
50 to 70 ft bls in Duval County. lIts thickness ranges from 250 ft in southern Duval County to about 500 ft
in the north-central part of the county (Scott, 1988). Sediments of the Hawthorn Group consist primarily
of gray, blue-green, and olive green clay, sandy clay, and sandy limestone with abundant phosphate
granules and pebbles (Spechler, 1982). The most abundant clay minerals associated with Hawthorn
Group sediments are smectite, illite, palygorskite, and kaolinite. Collectively, the Hawthorn Group acts as
a confining unit between the surficial aquifer and the underlying Floridan aquifer, but water-bearing
horizons of low to moderate yield are interlayered with the confining beds. Various terms have been
applied to the aggregate of discontinuous, water-bearing strata within the Hawthorn, including

“intermediate aquifer system” and “secondary artesian aquifer.”

The Floridan aquifer system underlies the Hawthorn Group. The top of the Floridan aquifer in the vicinity
of NAS Jacksonville occurs at a depth of about 400 ft bls. Its average thickness in Duval County is
1500 ft (Leve, 1966). From top to bottom, the Floridan aquifer consists of the limestones of the Ocala
Group (Crystal River, Williston, and Inglis Formations), the Avon Park Limestone, Lake City Limestone,
and Oldsmar Limestone, all of Eocene age. The base of the aquifer is defined as the first continuous
evaporite sequence in the underlying Cedar Keys Limestone. The Floridan aquifer system is the principal
source of fresh water in northeast Florida. The water bearing zones consist of soft, porous limestone and
porous dolomite beds. Published transmissivities of the Floridan aquifer in eastern Duval County range
from approximately 85,000 to 160,000 gallons per day per foot (Leve, 1966). Groundwater in the Floridan
aquifer in the vicinity of NAS Jacksonville is moving eastward toward areas of heavy pumping
(Fairchild, 1977). Floridan aquifer wells in the vicinity of NAS Jacksonville are under sufficient artesian
pressure to flow at the surface. Recharge to the Floridan aquifer is mainly through precipitation in areas

where overlying units have been breached.

03JAX0184 2-13 CTO 0162



Rev. 2
02/22/08

2.2.8 Site Hydrology

2.2.8.1 Surface Water

PSC 47 is situated approximately 4500 ft (5/6 mile) west of the St. Johns River. The only surface water
body of significant dimension closer than this is Casa Linda Lake, located on the golf course roughly
equidistant between PSC 47 and the St. Johns River, or about 2200 ft east of the site. A small perennial
retention pond comprising an area of approximately 1000 sq ft is located 400 ft north of PSC 47 at the

southwest quadrant of the intersection of Child Street and Birmingham Avenue.

2.2.8.2 Groundwater

The shallow aquifer at PSC 47 is composed predominantly of fine and very fine grained sand and clayey
sand from land surface to approximately 15 ft bls. Shallow groundwater is present under unconfined
conditions and is typically encountered at depths ranging from approximately 2 ft bls to 7 ft bls.
Generally, the water table is encountered nearest to ground surface in the area south of DVECC and
farthest from ground surface north of the Pesticide Shop. Sediments penetrated between the water table

and top of the weathered limestone during the Rl appeared to be saturated.

2.2.8.2.1 Horizontal and Vertical Gradient in the Surficial Aquifer

During the RI field investigation, 18 shallow monitoring wells (12 to 15 ft deep), 1 intermediate depth well
(total depth 25 ft bls), and 10 deep monitoring wells (42 to 63 ft deep) were installed. Monitoring well
installation and development procedures are described in detail in Section 4.2.2.2.1. Depth-to-water
measurements were obtained from some or all of these wells and from some or all of nine previously
existing wells at or near PSC 47 on four occasions during the RI to estimate direction of groundwater flow
beneath the site. A full discussion of the methodology employed in generating groundwater elevation
contour (potentiometric) maps from depth-to-water measurements in monitoring wells is presented below
in Section 4.2.2.2.3.

Potentiometric maps included in this report were generated from depth-to-water measurements obtained
on April 12, 2002, July 15, 2003, and November 28, 2006. These three sample sets were selected
because they were the most complete. Two potentiometric maps were generated from each data set, one
showing estimated groundwater flow direction in the upper zone of the surficial aquifer [based on depth-
to-water measurements in the shallow (“S”) wells] and one showing flow direction in the deep zone of the
surficial aquifer [based on depth-to-water measurements in the deep (“D”) wells). Potentiometric maps
showing inferred groundwater flow direction in the shallow zone are provided as Figures 2-7, 2-8, and 2-9
and those depicting inferred groundwater flow direction in the deep zone are provided as Figures 2-10,
2-11, and 2-12.
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Results shown on these figures are in agreement with flow models generated by the USGS
(Davis et al, 1996), which show groundwater flow direction in the upper and lower surficial aquifer
beneath PSC 47 to be northwesterly.

There is a downward gradient in the surficial aquifer underlying PSC 47. Water table elevations in
shallow wells average 1 to 2 ft higher than those in adjacent deep wells. The difference at the MW16 pair
is the smallest of all, averaging less than 1 ft. The biggest differences are in the northern part of the PSC
(MW11 and MW13).

2.2.8.2.2 Aquifer Characteristics in Upper and Lower Zones of Surficial Aquifer

Aquifer (slug) tests were performed at PSC 47 by Hal Davis of the USGS and a TtNUS representative on
February 12, 2003. Tests were performed on 10 shallow monitoring wells, one intermediate well, and
6 deep wells installed during the RI. Results of the tests were documented in a report prepared by

Mr. Davis. A copy of this report is provided as Appendix B.

Hydraulic conductivity (k) values calculated on the 10 shallow zone wells ranged from 3 ft per day (ft/day)

to 7 ft/day and averaged 3.9 ft/day.

Flow velocity was calculated using the formula v = k(h1-h2)/L/n, where
v = horizontal component of groundwater
k = hydraulic conductivity
h1 and h2 = groundwater elevation at arbitrary points 1 and 2, respectively
L = the horizontal distance between arbitrary points 1 and 2
n = porosity
and
(h1 —h2)/L = the average hydraulic gradient (in feet per foot) as calculated from groundwater

elevation data from arbitrary points 1 and 2.

A porosity of 0.3 (Freeze/Cherry, 1979) was assumed since materials encountered during investigation of
the surficial aquifer were sandy clay and silty sand. Monitoring wells MW17S and MW15S were selected
as arbitrary points 1 and 2, respectively, for estimation of flow velocity in the shallow zone of the surficial
aquifer. The horizontal distance between these two points is approximately 251 ft. Using these points
and groundwater elevation data from three separate dates, the average hydraulic gradient was calculated
to be 0.0036 feet per foot. Based on the above assumed values, the USGS hydraulic conductivity values,
and the calculated hydraulic gradient, the flow velocity (v) in the shallow zone of the surficial aquifer at
PSC 47 was estimated to be 0.0468 ft/day or 17.08 ft per year (ft/yr) toward the northwest.
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Flow velocity in the deep zone of the surficial aquifer was estimated to be 0.067 ft/day or 24.48 ft/yr
toward the northwest using the same computational methods as those described for the shallow zone,
with MW17D and MW15D used as the arbitrary control points and an average hydraulic conductivity

value of 2.34 ft/day based on slug test results conducted on five deep monitoring wells.
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3.0 PREVIOUS SITE INVESTIGATIONS AND REMEDIAL ACTIONS

Historical investigations and remediation activities performed at PSC 47 are detailed in this section. The
information presented below is by document and in dated order from the earliest activities to the most
recent. A summary of activities discussed in the sections below is presented in Table 1-1. Select
illustrations from the documents cited below, which show background information pertinent to

development of the RI/FS work plan, are provided in Appendix C.

It should be noted that the investigations and remedial measures discussed in this section were
completed from 1995 to 1999. As such, different regulatory standards and terms were used. Soil
standards used in this document have changed from Soil Cleanup Goals (SCGs) to SCTLs and
groundwater standards have changed from Groundwater Guidance Concentrations (GGCs) to GCTLs. In
addition, Clean Closure Target Levels (CCTLs) are referenced in RCRA documents for this site. These
concentrations are based on regulatory standards and included in the RCRA permit. Regulatory criteria

for the RI/FS are discussed in later sections of this document.

3.1 REMEDIATION WORK PLAN DVECC USED OIL TANK REMOVAL, BEI (SEPTEMBER
1995)

The document “Remediation Work Plan DVECC Used Oil Tank Removal,” Revision 1 (BEI, 1995), was
prepared by BEI to guide the activities associated with removal and decontamination of the pesticide tank
and piping, in accordance with the FDEP-approved closure permit. In the document, BElI summarized the
major elements of the proposed scope of work for removal and decontamination of the DVECC pesticide
tank and associated piping, even though the title of the document referred to it as the “DVECC used oil
tank.” Other elements addressed in the report included plans for waste storage, transportation, and

disposal, a sampling and analysis plan, a safety and heath plan, and a quality control plan.

3.2 TANK CLOSURE REPORT, RUST (JANUARY 1996)

Removal activities performed by BEI are documented in “Closure Activities Report and Certification for
DVECC Tank and Drains at Building 937" submitted by RUST in January 1996. According to this report,
the closure work was performed by BEI between October 16 and December 6, 1995. The fiberglass
DVECC UST and associated piping, the hold-down concrete slab, and soil from around the UST and
piping were removed. No other soil was removed from the piping or UST excavations. Groundwater was
encountered at approximately 7 ft bls. RUST reported that even though the “. . .tank had no apparent
fractures and the soil in the excavations was not discolored, pesticide contamination was detected. . .
From the results contamination does exist in the soil and ground-water at the site and ‘clean closure’ was

not achieved.”
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In fact, however, no pesticide concentrations exceeding residential or industrial SCTLs were reported in
seven confirmatory soil samples analyzed. One beta-BHC value and several dieldrin values were
reported on samples collected from the tank excavation at concentrations slightly exceeding leachability
SCTLs, the most stringent of the screening criteria for these two constituents.

Five groundwater samples were also collected from the open excavation after tank removal and analyzed
for TCL pesticides. Results of these analyses are shown on Figure 2-8 of the RI/FS Work Plan, included
in Appendix C of this report. At least six constituents were reported at concentrations exceeding GCTLs
in each sample, although the majority of the exceedances were qualified either as estimated values, as
values reported with uncertainty near detection limits, or as values associated with Matrix Spike/Matrix

Spike Duplicate (MS/MSD) non-compliance.

3.3 DVECC RCRA FACILITY INVESTIGATION, BRE (JANUARY 1997)

The Work Plan for Site Investigation for DVECC, dated December 1996 and prepared by BRE was
intended to guide the investigation to prepare a Site Investigation Report and support RCRA closure of
the DVECC site. The scope of work for the RCRA Facility Investigation (RFI) was established in this

document.

In the Draft RFI Report (BRE, 1997), it was stated that during a Basewide Relative Risk Site Evaluation
performed in 1996, three surface soil samples were collected and analyzed for VOCs, SVOCs,
pesticides/PCBs, and 24 inorganic compounds. Analytical results indicated the presence of chlordane,
dieldrin, 4,4-DDE, and 2,2'-DDT.

Phase | of the RFI (BRE, 1997) included the advancement of five shallow borings (less than 15 ft bls) and
one deep boring (30 ft bls). Soil samples were collected for fixed-base laboratory analysis at depths of
1ft bls and 1 ft above the water table (approximately 3 ft bls) at each boring location. Monitoring wells
were installed at the boring locations and groundwater samples collected from the wells were analyzed by
a fixed-base laboratory. Based on Phase | results, eight additional borings (humbered 8 through 15) were

installed during Phase II. Following are key results and conclusions reported in the RFI:

e Groundwater flow direction in the shallow surficial aquifer beneath the site was determined to be

northwesterly.

e Several pesticides and one herbicide (2,4-D) were detected in the soil samples. Pesticide and
herbicide concentrations reported in the samples collected 1 ft bls at the 14 boring locations are
shown on Figure 4-1 of the RFI and those reported in the 3-ft bls samples are shown on Figure 4-2.

These two figures are provided in Appendix C. In the near-surface samples (1 ft bls), 4,4-DDT and
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heptachlor were reported at concentrations exceeding industrial SCTLs in soils collected underneath
the mixing room floor near the sink (Boring 1). 4,4-DDT concentrations exceeding industrial SCTLs
were also identified in two near-surface samples collected approximately 30 ft southwest of the
removed DVECC tank (Borings 3 and 9). Residential SCTL exceedances reported for the shallow
samples included 4,4’- DDD in Boring 1 and 4,4’-DDD and 4,4’-DDE in Boring 3.

No COCs were identified in the 1-ft samples collected in the area of the removed pesticide tank
(Borings 5 and 6), but low levels of 4,4-DDD, 4,4-DDT, 4,4-DDE, and chlordane (exceeding
laboratory reporting limits, less than residential SCTLs) were reported in the 3 ft bls samples collected
from these two borings. Highest concentrations in subsurface samples (3 ft bls) were recorded at
Boring 3, southwest of the removed tank, where dieldrin was reported at a concentration exceeding
the industrial SCTL, and 4,4-DDT and 4,4-DDD were reported at concentrations exceeding
residential SCTLs.

e Groundwater samples were collected from the six monitoring wells installed in December 1996 at the
locations of Borings 1 through 6. Pesticide and herbicide concentrations reported in these samples
are shown in Figure 2-8 of the RI/FS Work Plan (TtNUS, 2000) along with the pesticide
concentrations reported in groundwater samples collected from the open excavation immediately
after tank removal (discussed in preceding section). A copy of this figure is provided in Appendix C.
The following pesticide compounds were detected at concentrations exceeding GGCs in samples
collected from MW3: DDD, DDT, dieldrin, beta-BHC, gamma-BHC (lindane) and delta-BHC.
Concentrations of 4,4’-DDT slightly exceeding GGCs were also reported in MW4 and MW5. The
herbicide 2,4-D was reported at concentrations exceeding its GGC of 70 micrograms per liter (ug/L) in
samples collected from wells MW2, MW3 (highest reported 2,4-D concentration of 8,700 ug/L), MWS5,
and MWG6.

e It was unlikely that leakage from the UST contributed to contamination of the soils in the area around

Building 937, based on the condition of the tank during its removal.

e Given the industrial land use of the area, the human health risks (assumed by TtNUS to be

associated with the soils) were acceptable based on USEPA standards (less than 1E-04).

3.4 RCRA APPLICATION FOR CLOSURE PERMIT, HRP SPECTRUM (HRP)
(SEPTEMBER 1998)

In September 1998, HRP submitted a document to NAVFAC SE entitled “Application for Closure Permit,
T-56 Engine Wash Area, Hangar 1000, and DVECC - Building 937.” Much of the information reported in

this document was a re-statement of investigative results and removal actions detailed in the above
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sections. Subjects discussed in detail by HRP, which have not been previously mentioned in this report,
include RCRA waste code listings for materials transported offsite during tank removal, results of BRE
slug testing on monitoring wells around the DVECC tank, and the ramifications that previously-reported

analytical results would have on the closure permit application.

Following is a summary of information presented in the HRP document:

e The DVECC tank was removed from service in 1989. The single pipe, which connected the drains to
the tank, was sealed at this time. On April 14, 1994, a residual volume (approximately 15 gallons) of

waste was removed from the tank and floor drains and the drains were capped with concrete.

e In October 1995, BEI excavated and removed the DVECC tank and associated drain piping. There
were no reported tank fractures or discolored soil observed in the tank and piping excavation.
Confirmatory soil and groundwater samples were collected and analyzed for organochlorine
pesticides and PCBs (USEPA Method 8080), organophosphorus (OP) pesticides (USEPA Method
8141), and chlorinated herbicides (USEPA Method 8151). According to the permit application,
beta-BHC, chlordane, 4,4-DDD, 4,4-DDT, 4,4-DDE, dieldrin, endosulfan |, endrin, heptachlor,
heptachlor epoxide, and 2,4-D exceeded their respective soil target concentrations. In addition,
chlordane, 4,4-DDD, 4,4-DDT, 4,4-DDE, endosulfan |, and endosulfan sulfate were detected at

concentrations exceeding the groundwater target concentrations listed in the application.

In December 1996, 14 soil borings were advanced to evaluate soil quality. Soil borings 1 through 6 were
converted to monitoring wells. The results indicated that the highest COC concentrations were beneath
the former mixing room and approximately 30 to 60 ft southwest of the DVECC tank. The highest

concentrations in groundwater were from the monitoring well at location 3.

e Groundwater flow beneath the site was reported to be to the north-northeast toward the Pesticide
Shop. Groundwater flow west of the site was determined to be northwesterly and groundwater flow
east of the site was determined to be easterly. Based on groundwater measurements from 1996,
groundwater flow was reported to have a slope of 0.0015 feet per foot. Groundwater velocity was

estimated at 0.193 ft/day using Darcy’s Law.

o |t is stated in the permit application text that the pesticide contamination, discovered during the
DVECC tank removal, was not due to releases from the tank because the highest concentrations
were not adjacent to the tank. Instead, it (pesticide contamination) was related to historic operation of
the Pesticide Shop. Herbicide presence (2,4-D) was attributed to the ball fields located to the south

and west, and its normal use on grass at the two buildings, 536 and 937.
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o The DVECC UST was used to receive spills and rinsate waters from the mixing and storage areas in
Building 937.

- The RCRA waste codes for this material were as follows:

D017 - 2,4,5-TP (Silvex).

F027 — Discarded unused formulations containing tri-, tetra-, or pentachlorophenol or
discarded unused formulations containing compounds derived from these chlorophenols.
(This listing does not include formulations containing hexachlorophene synthesized from
prepurified 2,4,5-trichlorophenol as the sole component.)

P004 — Aldrin.

- The soil, concrete, asphalt drain piping, and the UST were disposed of as follows:

F027 — Discarded unused formulations containing tri-, tetra-, or pentachlorophenol or
discarded unused formulations containing compounds derived from these chlorophenols.
(This listing does not include formulations containing hexachlorophene synthesized from

prepurified 2,4,5-trichlorophenol as the sole component.)

P004 — Aldrin.

P050 — Endosulfan.

P059 — Heptachlor.

U060 — Benzene, 1,1’-(2,2-dichloroethyl-idene)bis[4-chloro-.

U061 — DDD.

U240 — Acetic acid (2,4-dichlorophenoxy)-, salts and esters.

D017 — 2,4,5-trichlorophenoxypropionic acid [2,4,5-TP (Silvex)].

D021 — Chlorobenzene.

10. D030 - 2,4-Dinitrotoluene.

03JAX0184
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Groundwater samples were analyzed for organochlorine pesticides and PCBs (USEPA
Method 8080), OP pesticides (USEPA Method 8141), and chlorinated herbicides (USEPA
Method 8151). Eleven compounds were identified. Six of these (chlordane, 4,4’-DDD, 4,4’-DDE,
4,4-DDT, endosulfan | and endosulfan IlI) were reported at concentrations exceeding groundwater
CCTLs. The other five compounds detected were delta-BHC, dieldrin, heptachlor, 2,4-D, and
2,4,5-TP (a.k.a. silvex).

Six wells were installed as part of the RFI (reported above). Total depth of the shallow wells was 15 ft
bls or less, and the total depth of the deep well (MWG6) was approximately 35 ft bls. Monitoring well

locations were as follows:

- MW1 —in the former mixing room

- MW2 — 12 ft northwest of former tank location
- MWB3 — 32 ft southwest of former tank location
- MWA4 — 42 ft southeast of former tank location
- MWS5 —in center of former tank location

- MW6 - 7 ft southwest of MW5

On December 23, 1996, groundwater samples were collected from the wells. No targeted
constituents were reported at concentrations exceeding GCTLs in MW1. Compounds identified in the

other five wells at concentrations exceeding GCTLS were as follows:

- MW2:2,4-D

- MW3: 4,4-DDT; 2,4-D

- MWa4: 4,4-DDT,; 4,4’-DDD; 4,4’-DDE; dieldrin; 2,4-D; alpha-BHC; beta-BHC; and gamma-BHC
- MWS5:2,4-D

- MWG6: 2,4-D

Heptachlor epoxide and 2,4-D were detected in MW1 and alpha-BHC was detected in MW2, both

less than the target levels.

There are six water supply wells on NAS Jacksonville. They are located several thousand ft from
DVECC and are installed to depths ranging from approximately 400 to 1,200 ft bls.

In December 1996, BRE performed slug testing of three wells (MW2, MW3, and MW6) at DVECC.
They used AQTESOLYV (Version 1.1) to analyze the resulting data. The hydraulic conductivity (k) for
MW2 and MW3 were calculated to be 3.89EE-4 and 2.05EE-4 ft per second, respectively. The
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hydraulic conductivity for MW6 could not be determined because the well recovered too quickly to
provide accurate information. The average hydraulic conductivity for the aquifer was calculated as

2.97EE-4 using an arithmetic mean, which is equivalent to 25.67 ft/day.

3.5 SAMPLING EVENT REPORT, HARDING LAWSON ASSOCIATES (HLA)
(FEBRUARY 1999)

Between April and August 1997, HLA conducted a field investigation covering a broad area surrounding
the Pesticide Shop, including the grass area inside the “L” of the DVECC building. Fifty-six soil samples
were collected from 31 locations. At six of the soil sampling locations, one sample was collected from
either 0 to 1 ft bls or from 1 to 2 ft bls, and at the other 25 locations, samples were collected from both of
these intervals. One sludge sample was collected from each of the soakage pits located south of
Building 536 and two soil samples were collected from the drainage ditch bordering Child Street.
Additionally, groundwater samples were collected from three micro monitoring wells located to the
northwest, southwest, and southeast of the Pesticide Shop. Soil and groundwater samples were analyzed
for all or some of the following parameters: TCL VOCs, SVOCs, pesticides/PCBs, herbicides, and TAL
inorganics. Results of the investigation are summarized below and documented in a Sampling Event
Report (SER) dated February 1999.

3.5.1 Soil Analytical Results

3.5.1.1 Pesticides/PCBs

All 56 soil samples were analyzed for pesticide\PCB compounds. Twenty pesticides were detected, 13 of
which were reported at elevated levels (i.e, concentrations exceeding SCGs). The most significant levels
were reported on the following: aldrin, alpha and gamma-chlordane, alpha- and beta-BHC, 4,4’-DDD,
4,4-DDE, 4,4’-DDT, dieldrin, heptachlor, and heptachlor epoxide. Of these, the most frequently reported
were, in order: 4,4’-DDE (55 of 56 samples), 4,4-DDT (54 samples), 4,4’-DDD (53), alpha- and gamma-
chlordane (50), dieldrin (43), and heptachlor (27).

3.5.1.2 Herbicides

Fifty-four of the soil samples were analyzed for herbicides and 10 of these compounds
were detected. Three herbicides, dinoseb, 2-methyl-4-chlorophenoxyacetic acid (MCPA), and
2-(2-methyl-4-chlorophenoxy) propionic acid (MCPP) exceeded concentrations attributable simply to
weed control measures, according to HLA. Dinoseb was identified in 42 of the 54 samples analyzed,
MCPA in 36 samples, and MCPP in 32 samples. Seven of the highest concentrations were detected
south of the Pesticide Shop behind Building 937. The highest MCPA concentration was reported in the

sample collected from the eastern soakage pit.
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3.5.1.3 VOCs

Twenty-nine soil samples were analyzed for VOCs and 10 of these compounds were detected. Eight
VOCs were detected at low concentrations in 4 of the 29 samples and two of the compounds detected

(acetone and methylene chloride) are common artifacts of laboratory or decontamination procedures.

3.5.1.4 SVOCs

Forty-seven of the soil samples were analyzed for SVOCs. Two compounds were reported at moderately
high concentrations: benzo(a)pyrene (in five samples) and n-nitro-di-n-propylamine (1 detection in a

duplicate sample).

3.5.1.5 Inorganic Constituents (TAL Metals)

All 56 soil samples were analyzed for inorganic constituents. Lead was reported at an elevated
concentration in the eastern soakage pit sample and arsenic was detected at an elevated level in the

western soakage pit sample. No other reported values were significantly above background.

3.5.2 Groundwater Analytical Results

Groundwater analytical results reported by HLA are illustrated on Figure 2-9 of the RI/FS Work Plan. A
copy of this figure is provided in Appendix C. Fifteen pesticide compounds, one herbicide (MCPA), two
VOCs (benzene and TCE), two SVOCs (2,4,5-trichlorophenol and naphthalene), and five TAL metals
were reported at concentrations exceeding Florida GGCs in groundwater samples. Following is a

summary of groundwater analytical results reported on each of the three samples analyzed.

o MW1 (northwest of Pesticide Shop) — three pesticides (4,4-DDD, 4,4’-DDE and 4,4’-DDT) and one

TAL metal (manganese) were reported at concentrations exceeding the GGCs.

o MW2 (southwest of Pesticide Shop) — 13 pesticides and 3 TAL metals (aluminum, antimony, and

arsenic) were detected at levels exceeding GGCs.

e MW3 (southeast of Pesticide Shop) — six pesticides, MCPA, the two VOCs and two SVOCs

mentioned above, and iron were detected at levels exceeding GGCs.

HLA performed prolonged low-flow purging prior to sampling the three monitoring wells and was unable to
attain turbidity readings below 31 nephelometric turbidity units (NTUs) at MWO02 or below 15 NTU at
MWO03. It is possible, therefore, that some of the detected pesticide levels reported in these two wells
were elevated as a result of high turbidity and do not represent solubilized compounds. Similarly, metals

exceedances reported in the samples may have been due to the presence of suspended solids.
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3.6 SOIL REMOVAL AT PSC 47 PESTICIDE SHOP (BEI, 1999)

In early 1999, approximately 1300 cubic yards of surface soil was removed from an area surrounding the
western half of the Pesticide Shop (Building 536) and transported offsite for disposal. The area excavated
was adjacent to the asphalt apron surrounding the building. Material underlying the asphalt was not
disturbed. Four separate areas were delineated for either 1-, 2-, or 3-ft deep excavation based upon
previous soil analyses. The excavation areas and post-excavation soil sampling locations are shown on
Figure 2-4 of the RI/FS Work Plan (TtNUS, 2000). A copy of this figure is provided in Appendix C. The
removal action also included abandonment of two of the aforementioned shallow monitoring wells
installed by HLA (MW01 and MWO02), excavation and disposal of materials from the soakage pits, soil
sampling for laboratory analysis, and site restoration. The objective of this action was to “reduce the risks
posed by contaminants of concern to acceptable levels.” Details of the work performed are described in
the “Completion Report for Soil Removal at Potential Source of Contamination 47, Pesticide Shop”,
submitted to NAVFAC SE by BEI in July 1999.

Post-excavation soil samples were retrieved from the floor of the excavation based upon a 25-ft square
grid and from the sidewalls based upon total excavation perimeter. In all, 28 floor samples and
26 sidewall samples were collected for analysis. One sample was collected from the floor of each
soakage pit and several samples (seven total) were collected from the sidewalls of the soakage pits.
Sidewall samples from the soil removal area were collected 6 inches above the floor of the excavation.
All samples were analyzed for pesticide compounds by USEPA Method 8081. As shown in Figure 2-5 of
the RI/FS Work Plan (Appendix C), several pesticide compounds, including various BHC isomers,
heptachlor, heptachlor epoxide, dieldrin, endrin, 4,4-DDD, 4,4’-DDE, 4,4’-DDT, and chlordane, were
detected in the soil samples. Concentrations exceeding industrial SCTLs are illustrated in Figure 2-6 of
the RI/FS Work Plan (Appendix C), and concentrations exceeding leachability SCTLs (based on
groundwater) are shown in Figure 2-7 of the RI/FS Work Plan (Appendix C).

3.7 PRELIMINARY ASSESSMENT

Information presented in this section is intended to provide a conceptual model of the contaminants
documented in each environmental medium based upon historical operations, visual observations made

prior to the RI field investigation, and previous assessment and remedial activities performed at the site.

3.71 Surface Water

Surface water at the site consists primarily of stormwater runoff that is transported via sheet flow to
unpaved areas to the north, west, and south of PSC 47. During rain events, stormwater from the

adjacent road and east side of PSC 47 is channeled to the south via the drainage ditch. During drier
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periods, standing water is not typically present. Surface water samples have not been collected from this

ditch in any previous investigations.

3.7.2 Sediment

Sediment is assumed to be a homogeneous layer beneath a fluid medium. Therefore, sediment is
restricted to locations where water exists such as ditches, creeks, rivers, and lakes. The only location
where sediment could be present at PSC 47 is in the stormwater ditch along Child Street. Samples have
been collected from this ditch in the past (HLA, 1999), but since the samples were collected during dry
periods, they were classified as soil, not sediment. As a result, sediment, per se, does not exist at the

site.

3.7.3 Soil

Prior investigations at PSC 47 have revealed soil contamination. Previous removal/remedial actions
associated with the DVECC tank and the surface soil contamination at the Pesticide Shop have
eliminated some of the contamination in the surface and subsurface soil at PSC 47. However,
post-excavation analyses on bottom and sidewall soil samples from the area surrounding the Pesticide
Shop indicated that soil contamination remains at the site. Figure 2-5 of RI/FS Work Plan (Appendix C)
presents the post-excavation pesticide concentrations in the floor and sidewall soil samples, Figure 2-6
(Appendix C) presents concentrations exceeding industrial SCTLs, and Figure 2-7 (Appendix C) presents

concentrations exceeding leachability (based on groundwater) SCTLs.

Pesticide concentrations in soil samples collected in the DVECC tank area after removal of the tank are
shown in Appendix C [Figures 4-1 and 4-2 of the RFI (BRE, 1997)]. One or more pesticide compounds
were reported at concentrations exceeding SCTLs in near-surface soil (1 ft bls) collected approximately
20 ft north and 30 ft southwest of the former DVECC tank location, but no exceedances were reported in
samples collected from the excavated area. Three exceedances were also documented by BRE in

subsurface soil samples (3 ft bls) collected from the location 30 ft southwest of the removed tank.

3.74 Groundwater

Prior investigations conducted around the former DVECC tank location involved groundwater sampling
from the open excavation after tank removal and from six monitoring wells (five shallow, one deep)
subsequently installed in the area. Constituent concentrations exceeding current Florida GCTLs reported
in these groundwater samples are shown in Figure 2-8 of the RI/FS Work Plan, included in Appendix C of
this report. Groundwater in the vicinity of the Pesticide Shop was not thoroughly characterized, but

analytical data presented by HLA (1999) from three widely-spaced monitoring wells (two of which are now
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abandoned) provides an estimate of groundwater quality in this area (see Figure 2-9 of RI/FS Work Plan

in Appendix C).

Analytical results indicate that pesticide and herbicide compounds in groundwater at concentrations
exceeding FDEP GCTLs at PSC 47. VOC contamination has also been reported near the southeastern
corner of the Pesticide Shop. The NAS Jacksonville Partnering Team required that additional
groundwater sampling points (i.e., monitoring wells) be placed in and around the two properties to further

assess groundwater quality.

3.8 RI ASSESSMENT ACTIVITIES

The Partnering Team agreed that the next logical step in addressing PSC 47 contamination was to
perform an RI to delineate remaining areas of soil contamination, and to establish a better understanding
of groundwater quality in the area by expanding the existing monitoring well network both laterally and

vertically. Rl assessment methods are presented in the following two sections.
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4.0 RI/FS FIELD ACTIVITIES

41 RI/FS APPROACH

RI/FS field activities were conducted at PSC 47 in three phases. During Phase |, surface and
near-surface soils were collected for laboratory analysis using a stainless hand auger assembly, and an
extensive DPT investigation was performed to establish a site lithologic profile and to develop a vertical
profile of groundwater quality. Soil samples from 6 inches below surface at each location were analyzed
for TCL pesticides by a mobile laboratory. If contaminants were identified in the surface sample,
additional samples were collected at 1-ft vertical intervals until no COCs were identified in a sample or
until the water table was encountered. However, due to a larger than expected site screening effort,

many samples collected during Phase | were submitted to a fixed-base laboratory.

Groundwater grab samples were collected from 4-ft vertical intervals during DPT operations. At most
locations, samples were collected from three discrete depths labeled “shallow” (uppermost occurrence of
groundwater), “intermediate”, and “deep” within the surficial aquifer. The surficial aquifer averages
approximately 50 ft in thickness beneath PSC 47. All groundwater DPT grab samples were analyzed for
TCL pesticides and a select number of samples were analyzed for other COCs. Most of the DPT

groundwater samples were analyzed by a mobile laboratory.

Phase Il entailed installation and sampling of 14 shallow monitoring wells, 1 intermediate depth
monitoring well, and 9 deep monitoring wells in three separate site mobilizations. Samples were also
collected from seven existing wells located at PSC 47 and two existing USGS wells located across

Child Street from the subject site.

Phase lll entailed installation and sampling of four shallow monitoring wells, 1 deep monitoring well,
29 existing site montioring wells, and 1 existing USGS monitoring well. The intent of the groundwater
sampling was to confirm previously reported groundwtater concentrations and to further define the
existing contaminant plume. Soil samples were collected from 58 different locations to complete the

vertical and/or horizontal delineation of either pesticide and/or arsenic contamination.

All phases of the investigation involved multiple stages in which the network of sampling points was
expanded based upon incoming results from previous stages. Phase | began on June 25, 2001 and
concluded on December 21, 2001 and was completed in two site mobilizations. Phase Il was completed
in several stages spanning the time period from March 18, 2002 to July 15, 2003. Phase Il was

completed in sevaral stages spanning the time period from November 29, 2006 to April 3, 2007.
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The scope-of-work and objectives of the RI/FS are presented in Section 1.4. In order to achieve the
project objectives, the NAS Jacksonville Partnering Team devised an approach during the formulation of
the project DQOs that would define the lateral and vertical presence of pesticide compounds in soil by
expanding upon existing sampling performed by BEI (1999), HLA (1999), and BRE (1997) and generating
a profile of COC (primarily pesticide, secondarily VOC/SVOC) contamination in groundwater underlying
PSC 47.

Soil sampling conducted by BEI after the removal action in early 1999, and by HLA during a previous soil
quality investigation, indicated that areas of pesticide-contaminated soil remained at the PSC. Historical
groundwater analytical data was considered insufficient to characterize groundwater quality in the area
potentially affected by historical site operations. As a result, the RI activities included “step out” soil
sampling beginning at the perimeter of known contamination, and installation of an expanded monitoring

well network to define the three-dimensional boundaries of degraded groundwater underlying PSC 47.

The analytical program was designed to screen media for known COCs. The most pervasive COCs
identified at the site before initiation of the RI/FS were organochlorine (TCL) pesticides, followed by TCL
VOCs/SVOCs and TCL herbicides. The NAS Jacksonville Partnering Team determined that screening of
the site for OP pesticides, dioxins, PCBs, and TAL inorganic constituents (i.e., metals) should be
performed on a small fraction of the samples to assure evaluation of all potential contaminants. The
mobile laboratory was employed strictly to define the nature and extent of potential TCL pesticide
contamination in soil and groundwater site-wide and to determine the magnitude and extent of VOC
contamination (groundwater only) in limited areas near the southeast corner of Building 536 and in the
vicinity of the DVECC tank. Split samples were collected from approximately 10 percent of the
groundwater samples analyzed by the mobile laboratory and sent to a fixed-base laboratory for analysis
of TCL pesticides and VOCs for verification purposes. Select samples were also analyzed by the fixed-
base laboratory for additional COCs (i.e., OP pesticides, TCL herbicides, dioxins, TCL SVOCs, and
PCBs), which were either previously reported at low concentrations or were only identified in a limited
area. During Phase Il, permanent monitoring wells were installed at locations and to total depths
considered optimum based upon analytical data current at the time, and supplemental soil and

groundwater sampling was performed as needed to bridge gaps in the analytical record.

4.2 RI FIELD ACTIVITIES

A summary of work performed during the RI field investigation is provided in Table 4-1.
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Table 4-1

Summary of Assessment Activities Performed During RI

Remedial Investigation/Feasibility Study
Potential Source of Contamination 47
Naval Air Station Jacksonville

Jacksonville, Florida

Phase |
Date(s) Field Activities Laboratory Analyses
MOBILE LABORATORY:
» SOIL — 35 samples from 28 DPT locations collected above the water table and
analyzed for TCL pesticides (Pest).
Completion of 38 DPT borings to 50 ft bls or | * GROUNDWATER — 104 samples (34 shallow, 35 intermediate, 35 deep)
less using GeoProbe®; collection of soil analyzed from 35 DPT locations for TCL Pest.
June 25 through samples from DPT locations using hand — 9 samples (3 shallow, 3 intermediate, 3 deep) analyzed for
July 6, 2001 auger and collection of groundwater grab abbreviated list of VOCs.

samples from various depths using
retractable screen attached to the DPT
equipment.

FIXED-BASE LABORATORY (Samples collected from 12 DPT locations.)

* SOIL — no analyses.

* GROUNDWATER — 14 samples analyzed (7 shallow, 4 intermediate, 3 deep)
- All 14 for TCL Pest, OPPs, VOCs, SVOCs, and PCBs.

- 10 (6 shallow, 1 intermediate, 3 deep) for TCL herbicides.

- 4 (3 shallow, 1 deep) for dioxins.

December 18
to 20, 2001

Completion of 12 additional DPT borings to
depths 42 ft bls or less for the purpose of
groundwater grab sampling; collection of
groundwater grab samples at 9 locations
previously sampled and of soil samples at 5
locations previously sampled.

FIXED-BASE LABORATORY:
» SOIL — 13 samples analyzed.
- All 13 for TCL Pest.
- 4 for VOCs, SVOCs, PCBs, and OPPs.
* GROUNDWATER — 35 samples analyzed (15 shallow, 13 intermediate, 7 deep)
- 15 for TCL VOCs only.
- 14 for TCL Pest only.
- 6 for TCL VOCs and TCL Pest.

See notes at end of table.
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Table 4-1 (Continued)

Summary of Assessment Activities Performed During RI

Remedial Investigation/Feasibility Study
Potential Source of Contamination 47
Naval Air Station Jacksonville

Jacksonville, Florida

Phase Il

Date(s)

Field Activities

Laboratory Analyses (Fixed-base Only)

March 18 through

Installation and development of 10 shallow
(12 to 15 ft bls) monitoring wells and 7 deep
(40 to 60 ft bls) monitoring wells; collection of
groundwater samples from these wells, from

GROUNDWATER: (26 sample sets analyzed)
» All 26 sample sets analyzed for TCL Pest, OPP Pest, TCL VOCs, TCL herbicides
and the following NA parameters: total organic carbon,
methane/ethane/ethene, sulfide, anions (nitrate/nitrite/phosphate/sulfate/

April 12,2002 |6 existing wells around the former DVECC chloride), total biological oxygen demand (TBOD), ammonia, TKN,
pesticide tank, from 1 existing microwell chemical oxygen demand (COD), iron, and manganese.
southeast of the Pesticide Shop, and from 2 + 6 sample sets analyzed for additional parameters TCL SVOCs, PCBs, and
existing USGS wells east of Child Street. TAL metals.
November 4 |Installation, development, and groundwater GROUNDWATER:
through sampling of 5 additional monitoring wells (3 » 5 sample sets analyzed for TCL Pest and TCL VOCs.

November 12, 2002

shallow and 2 deep) around perimeter of well
network.

Completion of 5 shallow hand auger borings | SOIL:
December 11, 2002 [and collection of soil samples for laboratory + 6 samples analyzed for TCL Pest.
analysis.
SOIL

January 15 through
January 20, 2003

Installation, development, and groundwater
sampling of 2 additional shallow monitoring
wells; collection of soil samples from 5 hand
auger borings.

« 5 surface samples analyzed for TCL Pest.
GROUNDWATER:
« 2 sample sets analyzed for TCL Pest and TCL VOCs.

See notes at end of table.
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Table 4-1 (Continued)

Summary of Assessment Activities Performed During RI

Remedial Investigation/Feasibility Study
Potential Source of Contamination 47
Naval Air Station Jacksonville

Jacksonville, Florida

Phase Il

Date(s)

Field Activities

Laboratory Analyses (Fixed-base Only)

January 28 through
January 30, 2003

Hand auger borings for supplemental soil
sampling.

SOIL:

» 3 samples analyzed for TCL Pest.

February 12, 2003

Slug tests performed on 9 monitoring wells.

No laboratory analyses.

March 3, 2003

Supplemental groundwater sampling of one
shallow monitoring well.

GROUNDWATER:
« 1 sample analyzed for TCL Pest.

July 15, 2003

Water levels measured at 30 monitoring
wells in network for generation of
groundwater flow maps.

No laboratory analyses.

November 27
through December
8, 2006

Installation and development of 2 shallow
monitoring wells; collection of groundwater
samples from these newly installed wells,
from 29 existing wells around Buildings 536
and 937, and from 1 existing shallow USGS
wells east of Child Street. Collected soil
samples from 50 locations to further define
pesticide and arsenic contamination.

GROUNDWATER: (26 sample sets analyzed)

» All 26 sample sets analyzed for TCL Pest, OPP Pest, TCL VOCs, TCL herbicides
and the following NA parameters: total organic carbon,
methane/ethane/ethene, sulfide, anions (nitrate/nitrite/phosphate/sulfate/
chloride), total biological oxygen demand (TBOD), ammonia, TKN,
chemical oxygen demand (COD), iron, and manganese.

» 6 sample sets analyzed for additional parameters TCL SVOCs, PCBs, and
TAL metals.

See notes at end of table.
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Table 4-1 (Continued)

Summary of Assessment Activities Performed During RI

Remedial Investigation/Feasibility Study
Potential Source of Contamination 47
Naval Air Station Jacksonville

Jacksonville, Florida

Phase lll

Date(s) Field Activities

Laboratory Analyses (Fixed-base Only)

Installation, development, and groundwater
March 2 through  [sampling of 3 additional monitoring wells (2
March 9, 2007  [shallow and 1 deep). Collected 10 soil
samples from 7 locations to complete
horizontal As and Pesticide delineation.

GROUNDWATER:

» 2 sample sets analyzed for TCL VOCs, TCL SVOCs, TCL Pest, and arsenic.

« 1 sample set analyzed for arsenic only.

0
o
=

« 9 samples analyzed for arsenic.
» 1 sample analyzed for TCL Pest.

March 18, 2007 |Collected 2 soil samples from 1 location
beside wells MW17S and MW17D

n
=

» 2 samples analyzed for TCL VOCs, TCL SVOCs, TCL Pest, and TCL Herb.

Sample 4 shallow wells at Building 937 with

3-Apr-07 highest Arsenic concentrations

GROUNDWATER:
» 4 sample sets analyzed for total As, As speciation, TSS, and TDS

Notes:

DPT = Direct Push Technology

ft = Feet or Foot

bls = Below Land Surface

TCL = Target Compound List

Pest = Pesticides

VOCs = Volatile Organic Compounds
OPPs = Organophosphorus Pesticides
SVOCs = Semivolatie Organic Compounds
PCBs = Polychlorinated Biphenyls

DVECC = Disease Vector Ecology and Control Center
USGS = United States Geological Survey
TAL = Target Analyte List

TBOD = Total Biological Oxygen Demand
COD = Chemical Oxygen Demand
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421 Phase | Investigation
4211 Soil Sampling
A total of 48 grab soil samples were collected and analyzed during Phase |. Sampling and

decontamination procedures were performed in general accordance with TtNUS’ approved
Comprehensive Quality Assurance Plan (CompQAP) Number 980038 and TtNUS’ site-specific Quality
Assurance Project Plan (QAPP) for PSC 47. Borings from which soil and/or groundwater grab samples
were collected were labeled sequentially beginning with “SB01”. Soil sample designations included the
PSC ID (prefix), boring number, depth to top of sampling interval, and date of collection (suffix). For
example, the sample collected at SB10 between 2 and 3 ft bls on June 30, 2001 was designated
JAX47-SB10-S-02-063001.

During the DQO process, the NAS Jacksonville Partnering Team selected 31 specific locations “and
others as determined during field activities” for collection of soil samples and groundwater grab samples
during Phase I. Some soil sampling locations were selected because of proximity to previously identified
hotspots and others were selected to determine presence or absence of COCs in areas not previously

investigated in and around PSC 47.

During the first stage of the Phase | investigation (June 25 to July 6, 2001), “surface soil” samples
(0-6 inches bls) were collected at 28 of the 31 pre-selected boring locations and submitted to KB Labs
(mobile laboratory) for TCL pesticide analysis. Surface soil samples were defined as 0 to 1 ft bls because
some locations were covered with asphalt or gravel and samples were collected from the 6-inch to 1-ft
interval. Results of these analyses necessitated the collection and analysis of seven subsurface samples
(1 to 3 ft bls) from five of these locations. Thirteen (13) additional soil samples were collected during the
second stage of the Phase | investigation (December 18 to December 20, 2001) and shipped to Katahdin
Analytical Services, Inc. (fixed-base laboratory) for analysis. Seven were surface soil samples from
locations other than DPT boring locations and were analyzed only for TCL pesticides, three were surface
soil samples from locations previously sampled, and three were subsurface samples from locations
previously sampled. Re-sampling of locations for TCL pesticides was performed to evaluate agreement
between mobile and fixed-base laboratory analytical procedures. Other re-sampling was performed for

the purpose of analyzing additional COCs.

4212 Site Lithologic Profile — Continuous Core Sampling

During the Phase | investigation, continuous core samples were collected from ground surface to 48 ft bls
at five site locations using the GeoProbe®. Please refer to Section 2.2.6 for a discussion describing

sample locations and core sampling methodology and to Appendix A to examine the soil boring logs
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generated from these five continuous core samples. Cross-sections generated from the boring logs are
provided as Figures 2-5 and 2-6.

4213 Groundwater Sampling

4.2.1.3.1 DPT Methodology and Sample Nomenclature

At each DPT location, including those selected for lithologic profiling, groundwater grab samples were
collected, in order, from deepest to shallowest. Borings were advanced to maximum depths of 48 ft bls.
Altogether, groundwater samples were collected by DPT at 51 locations during the Phase | investigation.
These locations and the depth intervals from which groundwater samples were collected are shown on
Figure 4-1. To collect samples, a 1-inch diameter, 4-ft long stainless steel retractable well screen was
loaded into the lead section of drive rod attached to the end of the GeoProbe drill string. When the
desired depth was reached, the 4-ft screen was retracted allowing influx of groundwater. Groundwater
was then purged from the well screen using a peristaltic pump with attached Teflon® tubing until turbidity
was low enough to allow for sample analysis (based on visual observation). If turbidity could not be
lowered to acceptable levels, or if the sampling interval yielded insufficient water volume, the screen was
pulled up 4 ft and another attempt was made to collect a sample. The process of pulling up in 4-ft
increments was repeated until water volume and clarity were acceptable enough for sample analysis. It
should be noted, therefore, that the terms shallow, intermediate, and deep in this discourse refer to
relative groundwater sampling depths at particular locations and not to designated, non-overlapping depth
zones within the surficial aquifer. Intervals designated as “deep” samples ranged from 27 ft bls to
48 ft bls, “intermediate” samples ranged from 15 to 19 ft bls and 32 to 36 ft bls and “shallow” samples
ranged from 5 ft bls to 14 ft bls.

Groundwater grab samples were designated similarly to soil samples. The characters in the designation
represented, in order, site name, soil boring ID number, sampling medium, top of 4-ft sampling interval,
and date of collection. For example, the deep groundwater sample (32 to 36 ft bls) collected at SB15 on
June 29, 2001 was designated JAX47-SB15-G-32-062901.

4.2.1.3.2 Stage One Investigation (June 25 through July 6, 2001)

Groundwater grab samples were collected at 38 locations using DPT (GeoProbe®) during Phase 1/Stage |
of the RI investigation. At most locations, groundwater samples were collected from three 4-ft intervals
within the surficial aquifer using this method. The mobile laboratory analyzed groundwater samples
collected from 35 of the DPT borings. Analysis was also performed by the mobile laboratory on samples
collected from the seven existing permanent monitoring wells at PSC 47, six in the vicinity of the DVECC
tank (MWO01S through MWO06D), and one located southeast of the Pesticide Shop (MWO03S).
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A total of 111 groundwater samples were analyzed by the mobile laboratory for TCL pesticides (USEPA
Method 8081A). Samples from three select DPT borings and from the seven existing permanent
monitoring wells were also analyzed for an abbreviated list of VOCs, including naphthalene compounds,
chlorinated hydrocarbons [trans- and cis-DCE, TCE, tetrachloroethene (PCE), and vinyl chloride], and
petroleum hydrocarbons [benzene, ethylbenzene, toluene, and total xylenes (BTEX)]. Samples from the
remaining three DPT borings, completed during Stage | after departure of the mobile laboratory, were
sent to a fixed-base laboratory for analysis of TCL pesticides, TCL VOCs, and some or all of the following:
OP pesticides, TCL herbicides, dioxins, PCBs, and SVOCs.

4.2.1.3.3 Stage Il Investigation (December 18 through 20, 2001)

Additional groundwater samples were collected and shipped to Katahdin Analytical Services, Inc.
(Katahdin) for analysis during Phase I/Stage Il of the RI field investigation (December 18 to 20, 2001).
The objective of Stage Il groundwater sampling was to define the lateral and vertical extent of
contamination surrounding peripheral hotspots identified during Stage I, to obtain supplemental data in
areas previously investigated to aid in data interpretation, and to complete replicate sample quotas as
stated in the Sampling and Analysis Plan. In order to achieve these objectives, 35 groundwater samples
(15 shallow, 13 intermediate, and 7 deep) were collected and analyzed for appropriate COCs using DPT
sampling methods described above. Nine locations from Stage | sampling were re-visited and 12 new
locations were investigated. Analyses performed by both mobile and fixed-base laboratories during the

two stages of the Phase | investigation are provided in Appendix D, Table D-1.

4.2.2 Phase Il Investigation

4221 Soil Sampling

Fourteen (14) additional soil samples were collected for analysis of TCL pesticides during various stages
of the Phase Il investigation to fill gaps evident in the analytical record existing after the Phase |
investigation. Six samples were collected on December 12, 2002, five on January 20, 2003, two on
January 28, 2003 and one on January 30, 2003. Sample depths and procedures were the same as
Phase I. A site plan showing locations and depths of all soil samples collected during Phases | and Il of
the RI investigation is provided as Figure 4-2. Analyses performed on soil samples are listed in
Appendix D, Table D-2.

4222 Groundwater Sampling

Twenty-four (24) monitoring wells [14 shallow (maximum total depth 15 ft bls), 1 intermediate (total depth
25 ft bls) and 9 deep (total depth from 41 to 60 ft bls)] were installed during Phase Il of the RI field

investigation. Six individual shallow wells, the intermediate well, one individual deep well, and eight well
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pairs (consisting of a shallow and deep well adjacent to one another) were installed. Between
March 18 and March 28, 2002, six well pairs, one individual deep well, the intermediate well, and three
individual shallow wells were installed by Ambient Technologies, Inc. (ATI). The wells were installed
under TtNUS supervision at locations considered optimum based upon Phase | groundwater analytical
results and pre-RI/FS analytical data. Two well pairs and three individual shallow wells were installed
during two subsequent stages of the Phase Il investigation (November 2002 and January 2003) by
Partridge Well Dirilling, Inc. (Partridge). As requested by the NAS Jacksonville Environmental
Department, monitoring wells were labeled sequentially, beginning with JAX47-MW10S (MW10S). During
Stage |, well pairs were given the same numerical identifier followed by “S” or “D” to differentiate “shallow”
from “deep” wells. In subsequent stages, wells comprising a pair were given different numerical
identifiers. The designation of the last well installed during the Rl was JAX47-MW27S. For brevity, the
prefix “JAX47” will be omitted when referring to monitoring wells. A site plan showing existing and newly-

installed monitoring wells is provided as Figure 4-3.

4.2.2.2.1 Monitoring Well Installation

The shallow wells, intermediate well, and three of the deep wells were installed using the hollow stem
auger (HSA) drilling method. Six deep wells were installed using the mud rotary technique. Monitoring
wells MW21S (shallow) and MW22D (deep) were installed in the playing area of a baseball diamond
south of PSC 47 (see Figure 4-3). As such, they were installed as temporary wells with no grout in the
annular space and no surface completion, and were abandoned shortly after collection of groundwater

samples so that the playing field could be restored to pre-existing conditions.

The upper 4 ft at each monitoring well location was excavated with posthole diggers to determine
presence or absence of underground utilities. Boreholes were then advanced from 4 ft bls to total depth
by machine drilling. Eight-inch outer diameter augers were used for wells drilled by the HSA method and
a 5.875-inch tricone drill bit attached to AW rod was used to drill deep wells installed by the mud rotary
technique. Monitoring wells constructed of 2-inch diameter, 0.010-inch mill slotted Schedule 40 polyvinyl
chloride (PVC) screen and riser were inserted into the boreholes after attaining total depth. The wells
were constructed with either a 10-ft or 5-ft section of screen. In general, shallow wells were installed with
10-ft screens and deep wells with 5-ft screens, although there were some exceptions to this rule. The
intermediate well (MW20S) was constructed with a 5-ft screen. A filter pack consisting of 20/30 graded
silica sand was installed in the annular space between borehole and monitoring well. For wells installed
by HSA, the silica sand was poured between the PVC well and the augers while the augers were being
removed from the borehole. For wells drilled by mud rotary, a 1-inch diameter PVC tremie pipe with
funnel attached was used to install the filter pack after removal of the drillstring and bit. If the top of the
screen was 4 ft bls or deeper, the filter pack was poured to approximately 2 ft above the top of the screen.

If the top of the screen was less than 4 ft bls, 20/30 sand was poured 12 to 18 inches above the top of
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the screen, depending on the amount of working space available between ground surface and top of
screen to allow for surface completion. Approximately 1 to 2 ft of fine sand (30/65) was poured atop the
filter pack, again the thickness of the fine sand seal depending on available working space between
ground surface and the top of the screen. Generally, thicker fine sand seals (approximately 2 ft) were
installed in the deep wells. The remainder of the annular space from the top of the fine sand to within
6 inches of ground surface was filled with Type | portland cement grout. Wells were completed at the
surface with 10-inch diameter steel manholes equipped with boltdown covers. Concrete pads,

approximately 6 inches thick and 2-ft square, were poured around the manholes.

A generalized schematic diagram showing construction details of a typical shallow well and a typical deep
well installed at PSC 47 is presented as Figure 4-4. Construction details of the 24 monitoring wells
installed during the Rl are provided in Table 4-2. Soil Boring Logs describing subsurface soil
encountered during drilling are provided in Appendix E-1, and diagrams depicting construction details of
the individual wells are provided in Appendix E-2. Cuttings and fluid generated during drilling activities
were containerized in labeled Department of Transportation (DOT) approved 55-gallon drums, properly
classified, and disposed by the NAS Jacksonville Public Works Center (PWC) under supervision of the

NAS Jacksonville Environmental Department.

4.2.2.2.2 Monitoring Well Development

The 17 monitoring wells installed during Stage | of the Phase Il investigation were developed by the
drilling subcontractors (ATI) using a centrifugal pump. Wells were pumped until the water was virtually
sediment free. The volume of water pumped from the wells during development ranged from 25 gallons

to 150 gallons.

Wells installed in later stages of the Phase Il investigation (MW21S through MW27S) were developed by
TtNUS personnel using a submersible pump. Monitoring well development records from these seven
wells are provided in Appendix F. Development water and purge water (collected prior to sampling of the
wells) was containerized in DOT 55-gallon drums and disposed by PWC in the same manner as waste

generated during drilling operations.

4.2.2.2.3 Water Table Elevation Determination and Groundwater Flow Direction Maps

The top-of-casing elevations of the monitoring wells at PSC 47 were surveyed relative to a known USGS
benchmark and depth-to-water was measured from the surveyed top-of-casing elevations of the wells on
four occasions. The water table elevation relative to msl was calculated at each monitoring well location
by subtracting the measured depth-to-water values from the surveyed top-of-casing elevations.

Groundwater elevation data obtained during the four events is provided in Table 4-3. During each water
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Table 4-2

Monitoring Well Construction Details

Remedial Investigation/Feasibility Study
Potential Source of Contamination 47
Naval Air Station Jacksonville

Jacksonwville, Florida

Rev. 2

02/22/08

ma’;g::ﬂx"f;’” Installation Date Well Depth (ft bls) ;Zf’/a‘ifoi""(sr:;ﬁ’) Scrszgtehd ('f;‘t;;’;"a' Well Diameter (inches)
MW10S 3/20/2002 15.0 23.58 45-14.5 2
MW11S 3/18/2002 15.0 23.97 45-145 2
MW11D 3/22/2002 60.5 23.91 50.0 - 60.0 2
MW12S 3/18/2002 15.0 24.40 45-145 2
MW13S 3/19/2002 15.0 24.67 45-145 2
MW13D 3/19/2002 49.0 24.63 39.0-49.0 2
MW14S 12/6/2006 135 24.26 3.0-13.0 2
MW14D 3/26/2002 475 24.19 425-475 2
MW15S 3/20/2002 135 24.32 3.0-13.0 2
MW15D 3/26/2002 475 23.96 42.0-47.0 2
MW16S 3/20/2002 135 23.77 3.0-13.0 2
MW16D 3/28/2002 420 23.76 36.5-415 2
MWA17S 3/20/2002 13.0 2272 25-125 2
MW17D 3/25/2002 425 22.86 37.0-42.0 2
MW18S 3/19/2002 145 24.64 4.0-14.0 2
MW18D 3/28/2002 466 24.51 41.0-46.0 2
MW19S 3/18/2002 13.0 22.68 25-125 2
MW20S 3/21/2002 255 23.30 20.0-25.0 2
MW21S" 11/4/2002 125 25.29 2.0-12.0 2
MW22D" 11/4/2002 465 25.47 41.0-46.0 2
MW23S 11/4/2002 155 25.28 5.0-15.0 2
MW24D 11/5/2002 455 25.31 40.0-45.0 2
MW25S 11/4/2002 145 25.05 4.0-14.0 2
MW26S 1/15/2003 135 24.64 3.0-13.0 2
MW27S 1/15/2003 135 24.38 3.0-13.0 2
MW28S 12/6/2006 135 25.37 3.0-13.0 2
MW29S 3/2/2007 135 21.62 3.0-13.0 15
MW30S 3/5/2007 135 23.07 3.0-13.0 15
MW31D 3/5/2007 53.5 24.95 48.0-53.0 0.75
Notes:

" Installed as temporary well; abandoned after sampling, 11-06-02.

All monitoring wells were constructed of schedule 40 polyvinyl chloride (PVC) with 0.010 inch slotted screen.

ft bls - feet below land surface

msl - mean sea level
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Table 4-3
Water Table Elevation Data

Remedial Investigation/Feasibility Study
Potential Source of Contamination 47
Naval Air Station Jacksonville
Jacksonville, Florida

April 12, 2002 November 6, 2002 January 20, 2003 July 15, 2003 November 27, 2006
Total Top of
il omer | e |oopinof Casing | e’ | Weter | TGELE | water | SRR waer | PREY | waer | SRRE N
(ftbls) (XV be|!) E(I:vrizgn Below Top | £1ovation | BEIOW TOP | Eieyation | BEIOW TOP | gieyation | BEIOW TOP | gieyation | BElOW Top | Elevation
of Casing (f msl) of Casing (f msl) of Casing (f msl) of Casing (ft msl) of Casing (ft msl)
(ft) (ft) (ft) (ft) (ft)
JAX-47-
MW10S 45-15.0 14.5 23.58 4.86 18.72 4.53 19.05 NM NM 4.05 19.53 6.98 16.60
MW11S 45-15.0 14.5 23.97 5.35 18.62 5.24 18.73 NM NM 4.88 19.09 7.68 16.29
MW11D 50.0 - 60.5 60. 23.91 6.98 16.93 71 16.81 NM NM 6.41 17.50 8.95 14.96
MW12S 45-15.0 14.5 24.40 5.81 18.59 NM NM NM NM 5.45 18.95 8.30 16.10
MW13S 45-15.0 14.5 24.67 5.44 19.23 5.39 19.28 NM NM 4.75 19.92 7.82 16.85
MW13D 39.0 - 50.0 49.0 24.63 6.18 18.45 6.35 18.28 NM NM 5.52 19.11 8.28 16.35
MW14D 42.5-48.0 475 24.19 5.38 18.81 5.42 18.77 NM NM 4.73 19.46 7.54 16.65
MW15S 3.0-135 13.0 24.32 4.94 19.38 4.91 19.41 NM NM 4.52 19.80 7.33 16.99
MW15D 42.0 -47.5 47.0 23.96 6.63 17.33 6.8 17.16 NM NM 6.08 17.88 8.74 15.22
MW16S 3.0-135 13.0 23.77 417 19.6 4.26 19.51 NM NM 3.6 20.17 6.37 17.40
MW16D 36.5-42.0 41.5 23.76 4.68 19.08 4.91 18.85 NM NM 3.84 19.92 5.52 18.24
MW17S 25-13.0 12.5 22.72 2.78 19.94 2.51 20.21 2.57 20.15 1.57 21.15 4.99 17.73
MW17D 37.0-425 42.0 22.86 3.58 19.28 3.63 19.23 3.2 19.66 2.68 20.18 5.43 17.43
MW18S 4.0-14.5 14.0 24.64 4.85 19.79 NM NM 4.43 20.21 4.34 20.30 7.21 17.43
MwW18D 41.0-47.0 46.0 24.51 5.43 19.08 NM NM 4.98 19.53 4.48 20.03 7.33 17.18
MW19S 2.5-13.0 12.5 22.68 2.59 20.09 2.51 20.17 NM NM 1.48 21.20 4.91 17.77
MW20S 20.0-25.5 25.0 23.30 3.48 19.82 NM NM NM NM 2.44 20.86 5.78 17.52
MW21S 2.0-12.0 12.0 25.29 NYI NM 4.44 20.85 [Abandoned NM Abandoned NM Abandoned NM
MW22D 41.0-46.5 46.0 25.47 NYI NM 6.71 18.76 | Abandoned NM Abandoned NM Abandoned NM
MW23S 5.0-15.0 15.0 25.28 NYI NM 4.79 20.49 4.23 21.05 3.22 22.06 6.69 18.59
MW24D 40.0 - 45.0 45.0 25.31 NYI NM 6.59 18.72 5.9 19.41 5.74 19.57 8.10 17.21
MW25S 4.0-15.0 14.0 25.05 NYI NM 5.35 19.70 4.97 20.08 5.03 20.02 7.74 17.31
MW26S 3.0-14.0 13.0 24.64 NYI NM NYI NM 4.9 19.74 5.15 19.49 7.75 16.89
MW27S 3.0-14.0 13.0 24.38 NYI NM NYI NM 4.92 19.46 5.43 18.95 7.68 16.70

See notes at end of table.
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Table 4-3 (Continued)

Water Table Elevation Data

Remedial Investigation/Feasibility Study
Potential Source of Contamination 47
Naval Air Station Jacksonville
Jacksonville, Florida

April 12, 2002 November 6, 2002 January 20, 2003 July 15, 2003 November 27, 2006
Total Top of
Screened ) Depth to Depth to Depth to Depth to Depth to
Well Number Interval  |PePth of| Casing Water Water Water Water Water Water Water Water Water  |Water Table
Well | Elevation Table Table Table Table .
(ft bls) Below Top . Below Top . Below Top . Below Top . Below Top | Elevation
(ft bls) (ft msl) . Elevation . Elevation . Elevation . Elevation .
of Casing (ft msl) of Casing (ft msl) of Casing (f msl) of Casing (ft msl) of Casing (ft msl)
(ft) (ft) (ft) (ft) (ft)
JAX-47-536
MWO03' 2.0-12.0* 12.0 23.43 NM NM | NM NM NM NM NM NM NM* NM*
JAX-47-937
MW1S 5.0-15.0 15.0 25.71 6.07 19.64 NM NM NM NM 5.73 19.98 8.43 17.28
MW2S 4.0-14.0 14.0 25.38 5.75 19.63 5.66 19.72 NM NM 5.42 19.96 8.08 17.30
MW3S 3.0-13.0 13.0 24.41 4.70 19.71 4.67 19.74 NM NM 4.37 20.04 7.00 17.41
MW4S 3.0-13.0 13.0 24.54 4.81 19.73 4.85 19.69 NM NM 4.46 20.08 7.13 17.41
MW5S 3.0-13.0 13.0 25.06 5.39 19.67 5.3 19.76 NM NM 5.07 19.99 7.71 17.35
MW6D 30.0-35.0 [ 35.0 25.02 5.67 19.35 5.72 19.3 NM NM 4.81 20.21 7.91 17.11
JAX-47-USGS
SSMW45 6.0 -16.0 16.0 26.38 6.58 19.8 NM NM NM NM 5.52 20.86 8.81 17.57
DSMW46 39.0-44.0 [ 44.0 26.58 7.96 18.62 NM NM NM NM 7.16 19.42 NM NM
Notes:

NM - Not measured
NYI - Not yet installed

ft msl - feet mean sea level

ft bls - feet below land surface

' Microwell - Depth-to-water not measured because probe diameter larger that well diameter.

* Estimated Depths
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level measuring event (April 12, 2002, November 6, 2002, January 20, 2003, and July 15, 2003), the

sequence of events was as follows.

o Visit each well, remove the bolt-down manhole cover (flush-mount wells), or unlock/open hinged cap
of protective casing (stickup wells), remove expansible well cap, take wellhead photo ionization

detector (PID) reading, leave well open.

o Reuvisit wells in same order that they were unlocked, measure and record depth-to-water, and lock

well.

By following this procedure, the most reliable data is obtained because water levels in wells are given
time to equilibrate before depth-to-water measurements are taken, and potential fluctuations in water
levels due to natural factors, such as changes in barometric pressure, are minimized by obtaining the

data set in the shortest possible time period.

4.2.2.2.4 Groundwater Sampling Points

Between April 4 and April 12, 2002, groundwater samples were collected from the 17 permanent
monitoring wells installed during Phase ll/Stage | of the RI (MW10S, MW11S/11D, MW12S, MW13S/13D,
MW14D, MW15S/15D, MW16S/16D, MW17S/17D, MW18S/18D, MW19S, and MW20S), from the
6 existing DVECC wells (JAX47-937-MW01S, -MWO02S, -MWO03S, -MW04S, -MWO05S, and -MWO06D),
from the existing microwell southeast of the Pesticide Shop (JAX47-536-MW03), and from 2 existing
USGS wells east of Child Street [1 shallow (USGS-SSMW45) and 1 deep (USGS-DSMW46)]. In early
November 2002, five wells (MW21S, MW22D, MW23S, MW24D, and MW25S) were added to the network
and groundwater samples were collected on November 6 and 7, 2002. Shortly after sample collection,
wells MW21S and MW22D were abandoned because of their location in the playing area of a baseball
field. Two downgradient wells (MW26S and MW27S), located northwest of the Pesticide Shop, were
installed on January 15, 2003 and sampled on January 20, 2003.

On February 27, 2004, TtNUS mobilized to PSC 47 to delineate arsenic in groundwater. During this
event, seven wells (JAX47-937-MWO01S, JAX47-937-MWO02S, JAX47-937-MW04S, JAX47-MW12S,
JAX47-MW14D, JAX47-15S, and JAX47-MW18S) were sampled for arsenic only. Due to detections
during the first sampling event a second groundwater sampling event was performed on March 26, 2004
to complete the delineation. This event included sampling of JAX47-937-MWO03S, JAX47-MW16S, and
JAX47-MWA17S.
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4.2.2.2.5 Groundwater Sampling Procedures

During each stage of the Phase Il investigation, groundwater samples were collected by the low flow
purge technique using a peristaltic pump with attached Teflon® tubing. Prior to purging, depth to static
water level was measured to the nearest 0.01 ft. Tubing intake was set approximately at the middle of
well screens. Pumping rates were variable depending on recharge rates of the wells and were ideally set

such that drawdown did not exceed 0.3 ft.

Prior to sample collection, a minimum of three well volumes of groundwater were removed from wells in
which the well screen intersected the water table. If the screen was submerged, a minimum three screen
length volumes were removed. During purging, field parameters [pH, specific conductance, turbidity,
dissolved oxygen, temperature, and oxidation-reduction potential (ORP)] were measured and recorded
periodically using a Horiba U-22 instrument. If, after purging of three well (or screen) volumes, one or
more field parameters did not stabilize, purging would continue until a maximum of five well (or screen
length) volumes were removed. Stabilization is defined as follows: pH +0.1 unit; specific conductance
+10 percent; temperature +1.0 degrees Celsius ('C); and turbidity, less than 10 NTUs. Neither dissolved
oxygen nor ORP is used to determine aquifer stabilization. Groundwater Sampling Logs and Low Flow

Purge Sheets compiled during purging and sampling of these wells, are provided in Appendix H.

After collection, the samples were immediately placed on ice and shipped via overnight courier under
proper chain-of-custody to Katahdin for analysis.

4.2.2.2.6 Field Natural Attenuation Measurements

During the Stage | (Phase Il) groundwater sampling event of April 4 through 12, 2002, sample aliquots

were analyzed in the field for the following natural attenuation parameters:

e Carbon Dioxide (CHEMetrics)

e Alkalinity (CHEMetrics)

e Ferrous Iron (HACH DR/890 + Color Wheel)
e Hydrogen Sulfide (HACH HS-C)

e Sulfide (HACH DR/890)

e Manganese (HACH DR/890)

Results of the natural attenuation field analyses were recorded on the Groundwater Sampling Logs and

Low Flow Purge Sheets provided in Appendix H. Natural attenuation parameters were not measured in
the field during subsequent stages of Phase Il groundwater sampling (MW21S through MW278S).
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4.2.2.2.7 Laboratory Analytical Program

Laboratory analyses, performed during the Phase Il Rl investigation, are listed in Appendix D, Table D-3.
Groundwater samples collected from the 26 monitoring wells during Stage | of the Phase Il RI (April 4
through April 12, 2002) were analyzed for TCL VOCs by USEPA Method 8260B, TCL pesticides by
USEPA Method 8081A, OP pesticides by USEPA Method 8141A, TCL herbicides by USEPA

Method 8151A, and for the following natural attenuation parameters:

o Methane/ethane/ethene [organic volatile gases (OVG)] by Method MOD RSK-175
e TOC by USEPA Method 415.1

e Filtered and unfiltered iron and manganese by USEPA Method 6010B
e Dissolved sulfide by USEPA Method 376.1

¢  Ammonia by USEPA Method 350.1

e TKN by USEPA Method 351.2

e Chemical Oxygen Demand (COD) by USEPA Method 410.4

¢ Nitrate (NO3) and nitrite (NO;) by USEPA Method 353.2

e Chloride by USEPA Method 325.2

e Sulfate by USEPA Method 375.4

e Biochemical Oxygen Demand (BOD) by USEPA Method 405.1

Samples from six of the wells [MW13S and -MW13D, the two USGS wells (SSMW45 and DSMW46),
and two of the DVECC wells (JAX47-937-MWO01S and —-MWO06D)] were analyzed for the additional
parameters SVOCs (USEPA Method 8270C), TCL PCBs (USEPA Method 8082), and TAL metals
(USEPA Method 6010B) (except mercury by Method 7470 and thallium by Method 6020). Detections of
arsenic in JAX47-937-MWO01S generated the need for additional arsenic analysis of 10 groundwater

samples in February and March 2004.

Groundwater samples collected from the seven monitoring wells added to the network in subsequent
stages of the Phase Il investigation (MW21S through MW27S) were only analyzed for TCL VOCs by
USEPA Method 8260B and TCL pesticides by USEPA Method 8081A. No field or laboratory natural

attenuation analyses were performed on these samples.

4.2.3 Phase lll Investigation

4.2.31 Soil Sampling

A total of 112 soil samples were collected from 58 locations and analyzed for TCL pesticides and/or

arsenic during the Phase Il investigation. There was one exception, SB118 was analyzed for TCL VOCs,
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TCL SVOCs, TCL pesticides, and TCL herbicides. One hundred samples (from 50 locations — SB64
through SB113) were collected between November 27, 2006 and December 1, 2006, 10 samples [from 7
locations — SB114 through SB 121 (excluding SB118)] were collected on March 9, 2007, and 2 samples
(from one location — SB118) were collected on March 18, 2007. A site plan showing locations of soil
samples collected during all phases of the Rl investigation is provided as Figure 4-5. Sample depth and
analyses performed for each sample are listed in Appendix D, Table D-4. Soil Sediment Sampling Logs

are provided in Appendix G.

Sampling and decontamination procedures were performed in general accordance with FDEP Standard
Operating Procedures (SOPs) (FDEP, 2004) and TtNUS’ RI/FS Sampling and Analysis Plan Addendum
for PSC 47 (TtNUS, 2006). Borings from which soil and/or groundwater grab samples were collected
were labeled sequentially beginning with “SB01”. Soil sample designations included the PSC ID (prefix),
boring number, depth to bottom of sampling interval, and date of collection (suffix). For example, the
sample collected at SB77 between 5 and 6 ft bls on November 28, 2006 was designated JAX47-SB77-
06-112806.

During the first field event of the Phase Il investigation (November 27 to December 1, 2006),
100 samples (from 50 locations — SB64 through SB113) were collected via a stainless steel hand auger.
All samples were hand delivered to Environmental Conservation Laboratories Inc. (ENCO) in
Jacksonville, Florida. Each sample location had a surface (0-12 inch) and subsurface (immediately
above water table) soil grab sample collected. Soil borings SB64 through SB77 were only analyzed for
arsenic as they were intended to verify if arsenic contaminated soil was contributing the groundwater

arsenic plume present near Building 937.

A second field event was conducted on March 9, 2007 and a total of 10 samples were collected from
seven soil borings [SB114 through SB121 (excluding SB118]. A surface and/or subsurface soil grab
sample was collected from SB114 through SB120 (excluding SB118) and analyzed for arsenic. A surface
soil sample was collected from SB121 and analyzed for pesticides. All samples were hand delivered to
ENCO in Jacksonville, Florida.

The third and final field event for soil delineation was conducted on March 13, 2007. A surface
(0-12 inches) and subsurface (immediately above water table) soil grab sample were collected from
SB118. Both samples were analyzed for TCL VOCs, TCL SVOCs, TCL pesticides, and TCL herbicides
by ENCO in Jacksonville, Florida. Soil boring SB118 was located immediately beside monitoring well
MW17S, which had reported VOCs, SVOCs, and pesticides concentrations exceeding FDEP GCTLs.
Because there was no soil data near this well and it is located upgradient to the known source (Building

937) for this area, these samples were collected for completeness of the data set.
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4232 Groundwater Sampling

Five monitoring wells [4 shallow (maximum total depth 13.5 ft bls) and 1 deep (total depth 53 ft bls)] were
installed during two separate events of the Phase Ill Rl field investigation. Two of the shallow wells
(MW14S and MW28S) were installed on December 6, 2006 by Florida Southern Downhole, Inc. Both of
these wells were installed to further define the arsenic hot spot located southwest of Building 937. The
three remaining wells (MW29S, MW30S, and MW31D) were installed on March 2 and 5, 2007 by Zebra
Environmental, Inc. Wells MW29S and MW30S were installed as downgradient “clean” wells for the
northern pesticide plume located around Building 536. A site plan showing existing and newly-installed

monitoring wells is provided as Figure 4-3.

4.2.3.2.1 Monitoring Well Installation

Both of the shallow wells (MW14S and MW28S) installed on December 6, 2006 were installed using the
HSA drilling method. The remaining three wells (MW29S, MW30S, and MW31D) were installed using
DPT and prepacked well screens. Each of these five wells was completed as described in
Section 4.2.2.2.1 of this report.

Construction details of these five monitoring wells is provided in Table 4-2. Diagrams depicting
construction details of the individual wells are provided in Appendix E-2. Cuttings and fluid generated
during drilling activities were containerized and labeled in DOT approved 55-gallon drums, properly
classified, and disposed by the NAS Jacksonville PWC under supervision of the NAS Jacksonville

Environmental Department.

4.2.3.2.2 Monitoring Well Development

Monitoring wells MW14S and MW28S were developed by the drilling subcontractors (Florida Southern
Downhole, Inc.) using a centrifugal pump. Monitoring wells MW29S, MW30S, and MW31D were
developed by TtNUS personnel using a peristaltic pump. All wells were pumped until the water was
virtually sediment free. Development water and purge water (collected prior to sampling of the wells) was
containerized in DOT 55-gallon drums and disposed by PWC in the same manner as waste generated

during drilling operations.

4.2.3.2.3 Water Table Elevation Determination and Groundwater Flow Direction Maps

Groundwater elevations were recorded on November 27, 2006 and are summarized in Table 4-3.
Procedures followed for collecting groundwater levels were the same as those presented in Section
4.2.2.2.3 of this report.
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4.2.3.2.4 Groundwater Collection

Groundwater samples were collected from the 35 permanent monitoring wells at PSC 47 between
November 27, 2006 and March 9, 2007. A complete list of Phase Il monitoring wells with sample date
and analysis for each well is included in Appendix D as Table D-5.

On April 4, 2007, four additional samples were collected from monitoring wells JAX47-937-MW02S,
JAX47-937-MWO03S, JAX47-937-MWO04S, and JAX47-937-MWO05S. These four wells were re-sampled to

confirm arsenic concentrations and provide speciation data as to the type(s) of arsenic present.

4.2.3.2.5 Groundwater Sampling Procedures

All samples were collected in strict accordance with FDEP SOPs for groundwater sampling. Groundwater
Sampling Logs compiled during purging and sampling of these wells, are provided in Appendix H. After
collection, the samples were immediately placed on ice and hand delivered to ENCO in Jacksonville,
Florida.

4.2.3.2.6 Laboratory Analytical Program

Laboratory analyses, performed during the Phase Ill Rl investigation, are listed in Appendix D, Table D-5.
Groundwater samples collected from the 35 monitoring wells during Phase Il were analyzed for TCL
VOCs by USEPA Method 8260B, TCL SVOCs by USEPA Method 8270C, TCL pesticides by USEPA
Method 8081A, and arsenic by USEPA Method 6010B. Select wells also had a filtered arsenic sample

collected. All samples were hand delivered to ENCO in Jacksonville, Florida.

Samples from four of the wells (MW02S, MWO03S, MS04S, and MWO05S) with the highest arsenic
concentrations were collected again on April 3, 2007. These four samples were shipped to Accutest
Laboratories in Orlando, Florida and were analyzed for arsenic by USEPA Method 6010B, arsenic
speciation by HPLC-HG-AFS (high-performance liquid chromatography-hydride generation-atomic
fluorescence spectrometry), total suspended solids by USEPA Method 160.2, and total dissolved solids
by USEPA Method 160.1.
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5.0 NATURE AND EXTENT OF CONTAMINATION

Results of the sampling activities supporting the Rl as described in Sections 3.0 and 4.0 are summarized
in this section. The quality of the chemical analytical data generated during the investigation of PSC 47
has been documented. The analytical data validation process was completed for the laboratory data
packages in accordance with the USEPA Functional Guidelines for Organic Data Validation
(February 1994), the USEPA Functional Guidelines for Inorganic Data Validation (February 1994), and
the PSC 47 RI/FS Work Plan (TtNUS, 2000). The data set compiled using these guidelines is considered

acceptable for use in this Rl in support of the FS.

Discussion of the nature and extent of contamination at PSC 47 is structured according to the RI/FS
guidance (USEPA, 1988). Sources of contamination are discussed first (Section 5.1), followed by a
summary of NAS Jacksonville background screening concentrations for COCs (Section 5.2). Assessment
results are presented in Section 5.3. The nature and distribution of chemical contamination identified in
soil and groundwater is presented in Sections 5.3.1 and 5.3.2, respectively. Discussion of results for
both media are subdivided chronologically into phases and stages as the RI investigation progressed.
For both soil and groundwater, COC analytical results are discussed in the following order: TCL
pesticides, followed by (where applicable) TCL VOCs and SVOCs, TCL herbicides, dioxins, OP
pesticides, PCBs, TAL metals, and natural attenuation parameters. A discourse on the significance of the
reported data is accompanied by tables showing concentrations of each fraction within a particular

medium and graphic illustrations showing contaminant distributions in the various media.

5.1 SOURCES OF CONTAMINATION

Suspect sources of contamination at PSC 47, broadly speaking, are the location of the former DVECC
tank south of Building 937 and the areas around Building 536 where pesticides were once mixed and
stored, pesticide application equipment was tested and calibrated, chlordane was applied to concrete
slabs for termite control training, drums of unknown content were stored, chlordane was allegedly spilled,
and diesel and diesel-malathion mixtures were stored in ASTs or USTs. Previous investigations by HLA
(1999) and BEI (1999) indicated that greatest pesticide concentrations in soils are present south of the
western half of Building 536. The former soakage pit locations near the southeast and southwest corners
of Building 536 are additional areas where COCs have been identified at elevated levels. The distribution
of COCs in groundwater has previously been documented in the area surrounding the DVECC pesticide
tank, but only widely-spaced data points were investigated in the northern half of the PSC in the vicinity of
the Pesticide Shop.
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The Phase | sampling and analysis locations were designed to define the breadth of soil contamination, to
obtain a profile of groundwater contamination sitewide, and to acquire information in areas lacking in soil
and groundwater quality data. Seventeen permanent monitoring well locations were selected based upon
information provided in investigations pre-dating the Rl and upon results of the DPT investigation
performed in Phase | of the Rl. Locations of five additional monitoring wells (MW21S, MW22D, MW23S,
MwW24D, and MW25) were selected based upon groundwater analytical data reported from the initial
Phase Il (April 2002) sampling event, which included data from the 17 new monitoring wells and
9 existing monitoring wells. Locations of two wells (MW26S and MW27S) were selected to delineate the
northwestern (downgradient) boundary of contaminated groundwater based upon data reported in
previous stages of the Phase Il investigation. Phase Il sampling was analysis locations were designed to
complete horizontal delineation of soils and confirm previously reported (2002/2003) groundwater
contamination concentrations. Samples were collected from 58 soil locations and 34 monitoring wells (29
existing wells and 5 newly installed wells) during Phase Ill. Locations of the five wells (MW14S, MW28S,
MW29S, MW30S, and MW31D) were selected to delineate the boundaries of contaminated groundwater

based upon data reported in the Phase lll investigation.

5.2 BACKGROUND SCREENING CONCENTRATIONS

Stationwide background concentrations for organic and inorganic compounds in various environmental
media were previously established and approved by FDEP and USEPA for NAS Jacksonville during the
OU 1 RI/FS. These concentrations were developed using data gathered in areas believed not to have

been impacted by historical NAS Jacksonville operations (ABB-ES, 1996).

Concentrations in all media sampled under this Rl were evaluated against stationwide background
values. No other site-specific background sampling was performed. The background concentrations for
each COPC along with the detections are presented in analytical data tables in the subsections to

Section 5.3 below.

5.3 CONTAMINATION ASSESSMENT

During the DQO process, regulatory screening criteria were selected for each medium of concern. For
soils, selected criteria include FDEP residential, industrial and leachability SCTLs, Region 9 Preliminary
Remediation Goals (PRGs), and NAS Jacksonville background values. For groundwater, screening
criteria include FDEP GCTLs, USEPA MCLs, and NAS Jacksonville background screening values. Data

tables provided in the following sections include each of the screening criteria identified above by media

type.
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In development of the site DQOs, the NAS Jacksonville Partnering Team made the decision to select the
lower regulatory level between FDEP SCTLs (both residential and industrial) and Region 9 PRGs as the
primary soil screening criteria for the purposes of the RI. As a result, exceedances of these criteria are
used for visual presentation of results on figures in this section. This decision was based on the relatively
dry conditions encountered in the drainage ditch bordering the east side of PSC 47 and the lack of a

connection of storm water conveyance features to a surface water body.

Phase | and Il data were originally compared to 2004 FDEP cleanup target levels (CTLs) and was the
basis for guiding additional RI field investigation efforts. The FDEP promulgated new CTLs on April 17,
2005 that resulted in changes in the permissible concentrations (often lower limits) of many contaminants.
As a result, the Phase | and Il data were compared to current FDEP CTLs (2005) prior to planning and
collecting Phase lll data. Several of the figures in the coming sections will show tag maps with SCTLs
that are no longer correct but are being shown because they supported the decisions that were made
during the initial phases of the RI investigation. Updated tag maps, compared to current (2005) FDEP

CTLs, are provided to show current SCTL exceedances at all sampling locations (Phase | through 1l1).

5.3.1 Soil Quality Assessment

A detailed discussion of the rationale and objectives of the soil sampling scheme designed for the Rl is
provided in Section 4.2.1.1. A total of 62 surface (0 to 1 ft bls) and subsurface (2 ft bls or deeper) soil
samples were collected during Phase | and Il at the locations and depths shown on Figure 4-2. As
described in Section 4.2.2.1, the majority of the samples (35) were collected and analyzed by the mobile
laboratory during Phase | of the RI. Supplemental samples were collected for analysis by the fixed-base
laboratory in several follow-up visits to the site for either further COC delineation or as duplicate samples
to compare with mobile laboratory data. An additional 112 surface and subsurface soil samples were

collected during Phase Il at the locations shown on Figure 4-5.

5.3.1.1 Surface Soil

TtNUS collected 59 surface soil samples (0-1 ft bls) during Phases | and Il of the RI field investigation
(2002/2003), as discussed in previous sections. Twenty-six (26) samples were analyzed by the mobile
laboratory (KB Labs) during the initial stage of the investigation, and 33 samples were analyzed by the
fixed-base laboratory during subsequent stages. Each surface soil sample collected was analyzed for
TCL pesticides by USEPA Method 8081, three were analyzed for VOCs, SVOCs, and PCBs by USEPA
Methods 8260B, 8270C, and 8082, respectively, and two samples were analyzed for OP pesticides by
USEPA Method 8141A. Analyses other than TCL pesticides were all performed by the fixed-base
laboratory. Please refer to Appendix D, Table D-2 for a listing of soil samples and the laboratory analyses

performed on each sample.
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Fifty-eight (58) surface soil samples (0-2) ft bls) were collected by TtNUS personnel during Phase Il of
the RI field investigation (2006/2007). All 58 samples were analyzed by a fixed-base laboratory (ENCO).
Fifty-seven (57) samples were analyzed for TCL pesticides by USEPA Method 8081 and/or arsenic by
USEPA Method 6010B. One sample was analyzed for TCL pesticides, herbicides, VOCs, and SVOCs by
USEPA Methods 8081, 8151A, 8260B, 8270C, respectively. Please refer to Appendix D, Table D-4 for a

listing of soil samples and the laboratory analyses performed on each sample.

Twenty-three (23) surface soil samples were collected by BEI from the floor and sidewalls of the 1 to 3-ft
deep excavation following the 1999 soil removal event. The samples were analyzed by ENCO of
Jacksonville, Florida (a fixed-base laboratory) for TCL pesticides by USEPA Method 8081. TtNUS is
unsure of the validation efforts performed on the BEI data. The BEI pesticide data is provided in
Appendix C as Table C-1.

5.3.1.1.1 TCL Pesticides

TCL pesticide concentrations reported in the surface soil samples discussed above are listed in
Table 5-1. Comprehensive (BEI and Rl samples) figures showing surface soil exceedances of current
residential, industrial, and leachability SCTLs are provided as Figures 5-1, 5-2, and 5-3, respectively. Soil
analytical data reports produced by the mobile laboratory are provided in Appendix | and validated
fixed-base laboratory reports listing soil analytical results on samples collected are provided in

Appendix J.

Six TCL pesticide compounds were reported at concentrations exceeding residential criteria (see
Figure 5-1) in the surface soil samples analyzed, including samples collected by BEI (after the 1999 soil
removal event) and by TtNUS during RI field activities. The most commonly reported pesticide
compounds exceeding residential criteria were 4,4’-DDD, 4,4’-DDE, 4,4'-DDT, dieldrin, heptachlor, and
heptachlor epoxide. Four (4,4-DDT, dieldrin, heptachlor, and heptachlor epoxide) of the six TCL
pesticides exceeding residential criteria also exceeded industrial criteria. Industrial exceedances of
pesticides are shown on Figure 5-2. Highest concentrations and locations of the these most-frequently
reported pesticide compounds were: 4,4-DDD (17,000 micrograms per kilogram (pg/kg), 4,4-DDT
(2,700,000 pg/kg), and heptachlor (3,400 pg/kg) in SB96; 4,4-DDE (28,000 pg/kg) in BEI sample
JX01216; dieldrin (3,400 pg/kg) in SB50 and SB106; and heptachlor epoxide (920 ug/kg) in SB94.

Seven TCL pesticides were detected at concentrations exceeding leachability criteria in surface soil
samples. Pesticide leachability exceedances are shown on Figure 5-3. Three (alpha-BHC, beta-BHC,
and endrin) of the seven TCL pesticides exceeded only leachabilty criteria while the remaining four

(4,4-DDD; 4,4’-DDT; dieldrin; and heptachlor epoxide) also exceeded residential and/or industrial criteria.
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Table 5-1

Summary of Detected Pesticide Concentrations in Soil Samples

Remedial Investigation/Feasibility Study
Potential Source of Contamination 47
Naval Air Station Jacksonville
Jacksonville, Florida

Page 1 of 15
Boring JAX47- FDEP FDEP FDEP REGION 9 REGION 9 SBO0O1 SBO0O1 SB002 SB003 SB004 SB005 SB006
Sample ID SCTL SCTL SCTL PRGs PRGs $-00 $-00 $-00 $-00 $-00 S-00 S-01
SAMPLE DATE RESIDENTIAL | INDUSTRIAL | LEACHABILITY | RESIDENTIAL | INDUSTRIAL 06/29/01 12/19/01 06/29/01 06/29/01 06/29/01 07/02/01 07/02/01
Pesticides/PCBs (ug/kg)
4,4-DDD 4200 22000 5800 2400 1000 890 300 J 125U 125U 51.1 125U 125U
4,4-DDE 2900 15000 18000 1700 7000 630 190 J 125U 15.1 162.1 178 16
4,4-DDT 2900 15000 11000 1700 7000 2800 680 J 15.2 21.9 122.3 15.3 125U
ALDRIN 60 300 200 29 100 125U 51 UJ 125U 125U 125U 125U 125U
ALPHA-BHC 100 600 0.3 90 360 125U 51 UJ 125U 125U 125U 125U 125U
ALPHA-CHLORDANE 2800 14000 9600 1600 6500 13 110 J 125U 125U 125U 125U 125U
BETA-BHC 500 2400 1 320 1300 125U 51 UJ 125U 125U 125U 125U 125U
DELTA-BHC 24000 490000 200 90 360 125U 51 UJ 125U 125U 125U 125U 125U
DIELDRIN 60 300 2 30 110 125U 99 UJ 125U 125U 125U 125U 125U
ENDOSULFAN | 450000 7600000 3800 370000 3700000 125U 51 UJ 125U 125U 125U 125U 125U
ENDOSULFANII 450000 7600000 3800 370000 3700000 125U 99 UJ 125U 125 U 125U 125U 125U
ENDOSULFAN SULFATE 450000 7600000 3800 370000 3700000 125U 99 UJ 125U 125U 125U 125U 125U
ENDRIN 25000 510000 1000 18000 180000 15.9 99 UJ 145 125U 323 125U 125U
ENDRIN ALDEHYDE NC NC NC 18000 180000 125U 99 UJ 125U 125U 125U 125U 125U
ENDRIN KETONE NC NC NC 18000 180000 125U 28 J 125U 125U 125U 125U 125U
GAMMA-BHC (LINDANE) 700 2500 9 440 1700 125U 51 UJ 125U 125U 125U 125U 125U
GAMMA-CHLORDANE 2800 14000 9600 1600 6500 28.7 75 J 23.8 125U 476 125U 125 U
HEPTACHLOR 200 1000 23000 110 380 125U 51 UJ 125U 125U 125U 125U 125U
HEPTACHLOR EPOXIDE 100 500 600 53 190 125U 51 UJ 125U 125U 125U 125U 125U
METHOXYCHLOR 420000 8800000 160000 310000 3100000 125U 510 UJ 125U 125U 125U 125U 125U
Boring JAX47- FDEP FDEP FDEP REGION 9 REGION 9 SB007 SB008 SB009 SB010 SB010 SB010 SB010
Sample ID SCTL SCTL SCTL PRGs PRGs $-00 $-00 $-00 $-00 S-01 S-02 S-02
SAMPLE DATE RESIDENTIAL | INDUSTRIAL | LEACHABILITY | RESIDENTIAL | INDUSTRIAL 06/30/01 06/30/01 06/27/01 06/30/01 06/30/01 06/30/01 12/19/01
Pesticides/PCBs (ug/kg)
4,4-DDD 4200 22000 5800 2400 1000 101.9 125U 125U 2500 3000 5300 [R]
4,4-DDE 2900 15000 18000 1700 7000 142.8 12.5 U 60.3 930 650
4,4-DDT 2900 15000 11000 1700 7000 164 125U 21.6 14000 [R,L] 6600 [R] 30000 [R,),L]
ALDRIN 60 300 200 29 100 125U 125U 125U 125U 125U 125U 260 U
ALPHA-BHC 100 600 0.3 90 360 125U 125U 125U 125U 125U 125U 260 U
ALPHA-CHLORDANE 2800 14000 9600 1600 6500 125U 125U 125U 422 680 755 120 J
BETA-BHC 500 2400 1 320 1300 125U 125U 125U 125U 125U 125U 260 U
DELTA-BHC 24000 490000 200 90 360 125U 125U 125U 125U 222 23.2 260 U
DIELDRIN 60 300 2 30 110 125U 125U 125U 15.2[L] 1000 [R,I,L] 66.6 [R,L] 500 U
ENDOSULFAN | 450000 7600000 3800 370000 3700000 125U 125U 125U 125U 125U 125U 260 U
ENDOSULFANII 450000 7600000 3800 370000 3700000 125U 125U 125U 125U 125U 125U 500 U
ENDOSULFAN SULFATE 450000 7600000 3800 370000 3700000 125U 125U 125U 125U 125U 125U 500 U
ENDRIN 25000 510000 1000 18000 180000 125U 125U 125U 29.9 50.5 24.6 500 U
ENDRIN ALDEHYDE NC NC NC 18000 180000 125U 125U 125U 125U 125U 125U 500 U
ENDRIN KETONE NC NC NC 18000 180000 125U 125U 125U 125U 125U 205 500 U
GAMMA-BHC (LINDANE) 700 2500 9 440 1700 125U 125U 125U 125U 125U 125U 260 U
GAMMA-CHLORDANE 2800 14000 9600 1600 6500 125U 125U 125U 65.6 750 81.1 260 U
HEPTACHLOR 200 1000 23000 110 380 125U 125U 125U 125U 125U 125U 260 U
HEPTACHLOR EPOXIDE 100 500 600 53 190 125U 125U 125U 125U 125U 137 260 U
METHOXYCHLOR 420000 8800000 160000 310000 3100000 125U 25.4 125U 125U 125U 135 2600 U
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Table 5-1

Summary of Detected Pesticide Concentrations in Soil Samples

Remedial Investigation/Feasibility Study
Potential Source of Contamination 47
Naval Air Station Jacksonville

Jacksonville, Florida

Page 2 of 15

Boring JAX47- FDEP FDEP FDEP REGION9 | REGIONS SBO11 SBO11 SBO11 SB012 SB012 SB014 SB015
Sample ID SCTL SCTL SCTL PRGs PRGs 5-00 501 501 5-00 501 S-00 S-00
SAMPLE DATE RESIDENTIAL | INDUSTRIAL | LEACHABILITY | RESIDENTIAL | INDUSTRIAL 06/25/01 06/26/01 07/01/01 06/25/01 07/01/01 06/27/01 06/27/01
Pesticides/PCBs (ug/kg)

4,4-DDD 4200 22000 5800 2400 1000 3800 817 125 U 1200 125 U 125 U 125 U
4,4-DDE 2900 15000 18000 1700 7000 240 43 125 U 1050 176 125 U 69.8
4,4-DDT 2900 15000 11000 1700 7000 370 609 125 U 1200 203 125 U 16
ALDRIN 60 300 200 29 100 125 U 125 U 125 U 125 U 125 U 125 U 125 U
ALPHA-BHC 100 600 03 90 360 125 U 125 U 125 U 125 U 125 U 125 U 125 U
ALPHA-CHLORDANE 2800 14000 9600 1600 6500 330 125 U 125 U 300 125 U 125 U 125 U
BETA-BHC 500 2400 1 320 1300 125 U 125 U 125 U 125 U 125 U 125 U 125 U
DELTA-BHC 24000 490000 200 90 360 125 U 125 U 125 U 125 U 125 U 125 U 125 U
DIELDRIN 60 300 2 30 110 125 U 125 U 125 U 125 U 125 U
ENDOSULFAN | 450000 7600000 3800 370000 3700000 125 U 125 U 125 U 125 U 125 U 125 U 125 U
ENDOSULFAN I 450000 7600000 3800 370000 3700000 125 U 125 U 125 U 125 U 125 U 125 U 125 U
ENDOSULFAN SULFATE 450000 7600000 3800 370000 3700000 200 125 U 125 U 125 U 125 U 125 U 125 U
ENDRIN 25000 510000 1000 18000 180000 200 125 U 125 U 220 125 U 125 U 125 U
ENDRIN ALDEHYDE NC NC NC 18000 180000 425 125 U 125 U 35.1 125 U 125 U 125 U
ENDRIN KETONE NC NC NC 18000 180000 125 U 125 U 125 U 125 U 125 U 125 U 125 U
GAMMA-BHC (LINDANE) 700 2500 9 440 1700 125 U 125 U 125 U 125 U 125 U 125 U 125 U
GAMMA-CHLORDANE 2800 14000 9600 1600 6500 550 125 U 125 U 530 125 U 125 U 125 U
HEPTACHLOR 200 1000 23000 110 380 125 U 125 U 125 U 125 U 125 U 125 U 125 U
HEPTACHLOR EPOXIDE 100 500 600 53 190 125 U 125 U 125 U 15 125 U 125 U 125 U
METHOXYCHLOR 420000 8800000 160000 310000 3100000 134 125 U 125 U 125 U 125 U 125 U 125 U
Boring JAX47- FDEP FDEP FDEP REGION9 | REGIONS SB016 SB016 SB016 SBO17 SBO17 SB020 SB021
Sample ID SCTL SCTL SCTL PRGs PRGs 5-00 501 502 5-00 5-00 S-00 S-00
SAMPLE DATE RESIDENTIAL | INDUSTRIAL | LEACHABILITY | RESIDENTIAL | INDUSTRIAL 06/25/01 06/25/01 12111/02 06/25/01 12119/01 06/27/01 06/25/01
Pesticides/PCBs (ug/kg)

4,4-DDD 4200 22000 5800 2400 1000 0.00 U 125 U 4. 485 1 125 U 16
4,4°DDE 2900 15000 18000 1700 7000 680 125 U 3J 373 72 294 308
4,4-0DT 2900 15000 11000 1700 7000 310 14.3 5.1 121.2 210 125 U 37
ALDRIN 60 300 200 29 100 125 U 125 U 21U 125 U 11U 125 U 125 U
ALPHA-BHC 100 600 03 90 360 125 U 125 U 21U 125 U 11U 125 U 125 U
ALPHA-CHLORDANE 2800 14000 9600 1600 6500 626 125 U 21U 125 U 14 125 U 125 U
BETABHC 500 2400 1 320 1300 125 U 125 U 21U 125 U 11U 125 U 125 U
DELTA-BHC 24000 490000 200 90 360 125 U 125 U 21U 125 U 11U 125 U 125 U
DIELDRIN 60 300 2 30 110 125 U 081 J 125 U 125 U 125 U
ENDOSULFAN | 450000 7600000 3800 370000 3700000 125 U 125 U 21U 125 U 11U 125 U 125 U
ENDOSULFAN I 450000 7600000 3800 370000 3700000 125 U 125 U 41U 125 U 2U 125 U 125 U
ENDOSULFAN SULFATE 450000 7600000 3800 370000 3700000 125 U 125 U 41U 125 U 2 U 125 U 125 U
ENDRIN 25000 510000 1000 18000 180000 82.2 125 U 41U 125 U 2U 125 U 125 U
ENDRIN ALDEHYDE NC NC NC 18000 180000 125 U 50 41U 125 U 2U 125 U 543
ENDRIN KETONE NC NC NC 18000 180000 125 U 125 U 41U 125 U 2U 125 U 125 U
GAMMA-BHC (LINDANE) 700 2500 9 440 1700 125 U 125 U 21U 125 U 11U 125 U 125 U
GAMMA-CHLORDANE 2800 14000 9600 1600 6500 860 125 U 21U 14.6 11U 125 U 125 U
HEPTACHLOR 200 1000 23000 110 380 125 U 125 U 21U 125 U 11U 125 U 125 U
HEPTACHLOR EPOXIDE 100 500 600 53 190 125 U 125 U 21U 125 U 11U 125 U 125 U
METHOXYCHLOR 420000 8800000 160000 310000 3100000 125 U 125 U 21U 125 U 110 U 125 U 125 U
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Table 5-1
Summary of Detected Pesticide Concentrations in Soil Samples

Remedial Investigation/Feasibility Study
Potential Source of Contamination 47
Naval Air Station Jacksonville
Jacksonville, Florida

2910 010

Page 3 of 15
Boring JAX47- FDEP FDEP FDEP REGION 9 REGION 9 SB022 SB023 SB024 SB024 SB025 SB025 SB025
Sample ID SCTL SCTL SCTL PRGs PRGs $-00 $-00 $-00 S-01 $-00 $-00 S-01
SAMPLE DATE RESIDENTIAL | INDUSTRIAL | LEACHABILITY | RESIDENTIAL | INDUSTRIAL 06/25/01 06/25/01 06/25/01 06/26/01 06/27/01 12/20/01 12/20/01
Pesticides/PCBs (ug/kg)
4,4-DDD 4200 22000 5800 2400 1000 57.1 14.1 840 21.4 440 35 U 36 U
44-DDE 2900 15000 18000 1700 7000 520 36.8 840 40 1200 160 44
4,4-DDT 2900 15000 11000 1700 7000 140 50.9 2300 67.2 1420 190 67
ALDRIN 60 300 200 29 100 125U 125U 125U 125U 125U 18 U 1.9 U
ALPHA-BHC 100 600 0.3 90 360 125 U 125U 125U 125 U 125U 18 U 1.9 U
ALPHA-CHLORDANE 2800 14000 9600 1600 6500 125U 125U 1400 125U 1380 190 47
BETA-BHC 500 2400 1 320 1300 125 U 125U 125U 125 U 125U 18 U 1.9 U
DELTA-BHC 24000 490000 200 90 360 125U 125U 16.8 125U 82.5 18 U 19 U
DIELDRIN 60 300 2 30 110 125 U 125 U 934 [RL] 116 [R,L] 27 JILU 6[L]
ENDOSULFAN | 450000 7600000 3800 370000 3700000 125U 125U 125U 125U 125U 18 U 1.9 U
ENDOSULFANII 450000 7600000 3800 370000 3700000 125 U 125U 125U 125 U 125U 35 U 36 U
ENDOSULFAN SULFATE 450000 7600000 3800 370000 3700000 125U 125U 125U 125U 125U 35U 36 U
ENDRIN 25000 510000 1000 18000 180000 125 U 125U 1210 [L] 1020 [L] 35 U 36 U
ENDRIN ALDEHYDE NC NC NC 18000 180000 60.4 53.8 40.4 125 U 125U 35U 36 U
ENDRIN KETONE NC NC NC 18000 180000 17.2 21.1 127.9 125 U 31.2 35 U 36 U
GAMMA-BHC (LINDANE) 700 2500 9 440 1700 125U 125U 125U 125U 125U 18 U 19 U
GAMMA-CHLORDANE 2800 14000 9600 1600 6500 26.9 125U 2400 37.4 2600 160 39
HEPTACHLOR 200 1000 23000 110 380 125U 125U 125U 125U 133 18 U 1.9 U
HEPTACHLOR EPOXIDE 100 500 600 53 190 125 U 125U 125U 125 U 915 24 6.7
METHOXYCHLOR 420000 8800000 160000 310000 3100000 125U 125U 21 125U 125U 180 U 19 U
Boring JAX47- FDEP FDEP FDEP REGION 9 REGION 9 SB026 SB027 SB028 SB029 SB030 SB032 SB032
Sample ID SCTL SCTL SCTL PRGs PRGs $-00 $-00 $-00 $-00 $-00 S-01 S-47
SAMPLE DATE RESIDENTIAL | INDUSTRIAL | LEACHABILITY | RESIDENTIAL | INDUSTRIAL 06/27/01 06/27/01 06/30/01 06/26/01 06/26/01 07/01/01 12/19/01
Pesticides/PCBs (ug/kg)
44-DDD 4200 22000 5800 2400 1000 125 U 125 U 302 125 U 1100 35J
44-DDE 2900 15000 18000 1700 7000 21.8 17.2 2300 104.6 24.8 340 43U
4,4-DDT 2900 15000 11000 1700 7000 125 U 15.7 2700 56.7 16.5 100.3 43U
ALDRIN 60 300 200 29 100 125U 125U 125U 13.9 125U 125U 22U
ALPHA-BHC 100 600 0.3 90 360 125 U 125U 125U 125 U 125U 125U 22 U
ALPHA-CHLORDANE 2800 14000 9600 1600 6500 125U 125U 360 125U 125U 60.7 22U
BETA-BHC 500 2400 1 320 1300 125 U 125 U 125U 125 U 22 U
DELTA-BHC 24000 490000 200 90 360 125U U 125U 125U 125U 22U
DIELDRIN 60 300 2 30 110 125 U 5U 125 U 125 U B cu |
ENDOSULFAN | 450000 7600000 3800 370000 3700000 125U 125U 125U 125U 125U 125U 22U
ENDOSULFAN I 450000 7600000 3800 370000 3700000 125 U 125U 125U 125U 125U 125 U 43U
ENDOSULFAN SULFATE 450000 7600000 3800 370000 3700000 125U 125U 125U 125U 125U 125U 43U
ENDRIN 25000 510000 1000 18000 180000 125U 125U 64.6 125 U 125U 27.1 43U
ENDRIN ALDEHYDE NC NC NC 18000 180000 125U 125U 125U 125U 125U 125U 43U
ENDRIN KETONE NC NC NC 18000 180000 125 U 125U 125U 125 U 125U 125U 43U
GAMMA-BHC (LINDANE) 700 2500 9 440 1700 125U 125U 125U 125U 125U 125U 22U
GAMMA-CHLORDANE 2800 14000 9600 1600 6500 125 U 125U 280 125 U 125U 60.3 22 U
HEPTACHLOR 200 1000 23000 110 380 125U 125U 125U 125U 125U 125U 22U
HEPTACHLOR EPOXIDE 100 500 600 53 190 125 U 125U 125U 125 U 125U 125 U 22 U
METHOXYCHLOR 420000 8800000 160000 310000 3100000 125U 125U 125U 125U 125U 125U 2U
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Table 5-1

Summary of Detected Pesticide Concentrations in Soil Samples

Remedial Investigation/Feasibility Study
Potential Source of Contamination 47
Naval Air Station Jacksonville

Jacksonville, Florida

Page 4 of 15
Boring JAX47- FDEP FDEP FDEP REGION9 | REGIONS SB040 SB041 SB042 SB044 SB050 SBOS51 SB055
Sample ID SCTL SCTL SCTL PRGs PRGs 5-00 5-00 5-00 5-00 5-00 S-00 501
SAMPLE DATE RESIDENTIAL | INDUSTRIAL | LEACHABILITY | RESIDENTIAL | INDUSTRIAL 12120/01 12/18/01 12120/01 12120/01 12118/01 12/18/01 12/11/02
Pesticides/PCBs (ug/kg)
4,4-DDD 4200 22000 5800 2400 1000 46 38U 800 J 10000 U 510 36 U
4,4-DDE 2900 15000 18000 1700 7000 46 39 13000 [R] 9600 [R] 12000 [R] 1500 2.7
4,4-0DT 2900 15000 11000 1700 7000 46 34 7500 [R] 3600 [R] 180000 [R,L,L] 2300 4.1
ALDRIN 60 300 200 29 100 22U 2U 1000 U 900 U 5300 U 240 U 19 U
ALPHA-BHC 100 600 03 90 360 22U 2U 1000 U 900 U 5300 U 240 U 19 U
ALPHA-CHLORDANE 2800 14000 9600 1600 6500 21 5.2 2700 760 J 14000 [ 1300 19 U
BETA-BHC 500 2400 1 320 1300 22U 2U 1000 U 900 U 5300 240 U 19 U
DELTA-BHC 24000 490000 200 90 360 22U 2U 1000 U 900 U 5300 U 240 U 19 U
DIELDRIN 60 300 2 30 110 44U 19 J 2000 U 1800 U 3400 J[RIL] 380 J[R/L] 36 U
ENDOSULFAN | 450000 7600000 3800 370000 3700000 22U 2U 1000 U 900 U 5300 U 240 U 19 U
ENDOSULFAN I 450000 7600000 3800 370000 3700000 44U 38U 2000 U 1800 U 10000 U 470 U 36 U
ENDOSULFAN SULFATE 450000 7600000 3800 370000 3700000 44U 38U 2000 U 1800 U 10000 U 470 U 36 U
ENDRIN 25000 510000 1000 18000 180000 44U 38U 2000 U 1800 U 10000 U 470 U 36U
ENDRIN ALDEHYDE NC NC NC 18000 180000 44U 18 J 2000 U 1800 U 10000 U 470 U 36 U
ENDRIN KETONE NC NC NC 18000 180000 44U 38U 2000 U 1800 U 10000 U 470 U 36 U
GAMMA-BHC (LINDANE) 700 2500 9 440 1700 22U 2U 1000 U 900 U 5300 U 240 U 19 U
GAMMA-CHLORDANE 2800 14000 9600 1600 6500 28 56 2300 850 J 9700 [R,L] 520 19 U
HEPTACHLOR 200 1000 23000 110 380 22U 2U 430 J[R] 900 U 5300 U 240 U 19 U
HEPTACHLOR EPOXIDE 100 500 600 53 190 22U 0.82 J 1000 U 900 U 5300 U 9% J 19 U
METHOXYCHLOR 420000 8800000 160000 310000 3100000 2 U 20U | 10000 U | o000 U 53000 U 2400 U 19U
Boring JAX47- FDEP FDEP FDEP REGION9 | REGIONS SB056 SB056 SBO056 SB057 SBO58A SBO56A
Sample ID SCTL SCTL SCTL PRGs PRGs 5-00 501 502 501 501 502
SAMPLE DATE RESIDENTIAL | INDUSTRIAL | LEACHABILITY | RESIDENTIAL | INDUSTRIAL 12/18/01 12/11/02 12111/02 12111/02 12/11/02 01/20/03
Pesticides/PCBs (ug/kg)
4,4-DDD 4200 22000 5800 2400 1000 42 36U 37U 15 J 2400 J 46 U
4,4-DDE 2900 15000 18000 1700 7000 59 36U 37U 16 J 2200 J 46U
4,4-DDT 2900 15000 11000 1700 7000 57 18 J 1 55
ALDRIN 60 300 200 29 100 25U 18 U 19 U 21U 2300 U 24 U
ALPHA-BHC 100 600 03 90 360 25U 18 U 19 U 21U 2300 U 24 U
ALPHA-CHLORDANE 2800 14000 9600 1600 6500 25U 18 U 19 U 21U 2300 U 24 U
BETABHC 500 2400 1 320 1300 25U 18 U 19 U 21U 2300 U 24 U
DELTA-BHC 24000 490000 200 90 360 25U 18 U 19 U 21U 2300 U 24 U
DIELDRIN 60 300 2 30 110 48U 36U 37U 42U 4400 U 46 U
ENDOSULFAN | 450000 7600000 3800 370000 3700000 25U 18 U 19 U 21U 2300 U 24 U
ENDOSULFAN I 450000 7600000 3800 370000 3700000 48U 36U 37U 42U 4400 U 46 U
ENDOSULFAN SULFATE 450000 7600000 3800 370000 3700000 48U 36U 37U 42U 4400 U 46U
ENDRIN 25000 510000 1000 18000 180000 48 U 36U 37U 42U 4400 U 46 U
ENDRIN ALDEHYDE NC NC NC 18000 180000 48U 36U 37U 42U 4400 U 46U
ENDRIN KETONE NC NC NC 18000 180000 48U 36U 37U 42U 4400 U 46 U
GAMMA-BHC (LINDANE) 700 2500 9 440 1700 25U 18 U 19 U 21U 2300 U 24 U
GAMMA-CHLORDANE 2800 14000 9600 1600 6500 25U 18 U 19 U 21U 2300 U 24 U
HEPTACHLOR 200 1000 23000 110 380 25U 18 U 19 U 21U 2300 U 24 U
HEPTACHLOR EPOXIDE 100 500 600 53 190 25U 18 U 19 U 21U 2300 U 24 U
METHOXYCHLOR 420000 8800000 160000 310000 3100000 25U 18 U 19U 21U 23000 U 2% U

80/¢¢/c0
¢ 'A\9Y



¥81L0XVIe0

6-G

2910 010

Table 5-1

Summary of Detected Pesticide Concentrations in Soil Samples

Remedial Investigation/Feasibility Study
Potential Source of Contamination 47
Naval Air Station Jacksonville

Jacksonville, Florida

Page 5 of 15
Boring JAX47- FDEP FDEP FDEP REGION9 | REGIONS SB059 SB059 SB06O SBO61 SBO61 SB062 SB063
Sample ID SCTL SCTL SCTL PRGs PRGs 501 502 501 501 502 501 501
SAMPLE DATE RESIDENTIAL | INDUSTRIAL | LEACHABILITY | RESIDENTIAL | INDUSTRIAL 01/20/03 01/28/03 01/20/03 01/20/03 01/28/03 01/20/03 01/30/03
Pesticides/PCBs (ug/kg)
4,4-DDD 4200 22000 5800 2400 1000 26 J 12 42 U 14 J 43U 0.89 J 36 U
4,4-DDE 2900 15000 18000 1700 7000 32 23 42 U 22 21 J 114 36 U
4,4-DDT 2900 15000 11000 1700 7000 23 94 42 U 12 47 25 36 U
ALDRIN 60 300 200 29 100 19 U 2U 220 2U 22U 19 U 19 U
ALPHA-BHC 100 600 03 90 360 19 U 2U 22U 2U 22U 19 U 19 U
ALPHA-CHLORDANE 2800 14000 9600 1600 6500 19 U 2U 220 2U 22U 19 U 19 U
BETA-BHC 500 2400 1 320 1300 19 U 2U 22U 2U 22U 19 U 19 U
DELTA-BHC 24000 490000 200 90 360 19 U 2U 220 2U 22U 19 U 19 U
DIELDRIN 60 300 2 30 110 36 U 39U 42 U 39U 43U 38U 36 U
ENDOSULFAN | 450000 7600000 3800 370000 3700000 19 U 2U 22U 2U 22U 19 U 19 U
ENDOSULFAN I 450000 7600000 3800 370000 3700000 36 U 39U 42 U 39U 43U 38U 36U
ENDOSULFAN SULFATE 450000 7600000 3800 370000 3700000 36 U 39U 42 U 39U 43U 38U 36 U
ENDRIN 25000 510000 1000 18000 180000 36 U 39U 42 U 39U 43U 38U 36U
ENDRIN ALDEHYDE NC NC NC 18000 180000 36 U 39U 42 U 39U 43U 38U 36 U
ENDRIN KETONE NC NC NC 18000 180000 36 U 39U 42 U 39U 43U 38U 36 U
GAMMA-BHC (LINDANE) 700 2500 9 440 1700 19 U 2U 22U 2U 22U 19 U 19 U
GAMMA-CHLORDANE 2800 14000 9600 1600 6500 19 U 2U 22U 2U 22U 19 U 19 U
HEPTACHLOR 200 1000 23000 110 380 19 U 2U 220 2U 22U 19 U 19 U
HEPTACHLOR EPOXIDE 100 500 600 53 190 19 U 2U 22U 2U 22U 19 U 19 U
METHOXYCHLOR 420000 8800000 160000 310000 3100000 19U 20U 2 U 20U 2 U 19U 19U
Boring JAX47- FDEP FDEP FDEP REGION9 | REGIONS SBO78 SBO78 SBO79 SBO79 SB030 SB080
Sample ID SCTL SCTL SCTL PRGs PRGs 501 5-06 501 5-06 501 505
SAMPLE DATE RESIDENTIAL | INDUSTRIAL | LEACHABILITY | RESIDENTIAL | INDUSTRIAL 12101/08 12101/08 12101/08 12101/08 12101/08 12/01/06
Pesticides/PCBs (ug/kg)
4,4-DDD 4200 22000 5800 2400 1000 34 033 U 0.63 J 0.34 U 0.31 UJ 0.33 UJ
4,4-DDE 2900 15000 18000 1700 7000 13 0.36 U 12 J 037 U 0.34 UJ 0.77J
4,4-DDT 2900 15000 11000 1700 7000 14 J 037 U 35 0.15 U 0.28 U 0.96 U
ALDRIN 60 300 200 29 100 021 U 0.22 U 0.21 UJ 022 U 0.21 UJ 0.22 UJ
ALPHA-BHC 100 600 03 90 360 0.24 J 015 U 0.14 UJ 0.15 U 0.14 UJ 0.15 UJ
ALPHA-CHLORDANE 2800 14000 9600 1600 6500 0.38 J 029 U 19 J 0.64 J 045 J 77
BETA-BHC 500 2400 1 320 1300 0.34 U 0.36 U 0.35 UJ 0.37 U 0.34 UJ 0.36 UJ
DELTA-BHC 24000 490000 200 90 360 0.48 J 0.18 U 0.17 UJ 019 U 017 UJ 0.18 UJ
DIELDRIN 60 300 2 30 110 0.24 U 0.25 U 0.26 U 0.24 UJ 0.25 UJ
ENDOSULFAN | 450000 7600000 3800 370000 3700000 027 U 029 U 0.28 UJ 0.30 U 0.27 UJ 0.40 J
ENDOSULFAN I 450000 7600000 3800 370000 3700000 0.24 U 0.25 U 0.24 UJ 0.26 U 0.24 UJ 0.25 UJ
ENDOSULFAN SULFATE 450000 7600000 3800 370000 3700000 045 J 029 U 0.28 UJ 0.30 U 0.27 UJ 0.29 UJ
ENDRIN 25000 510000 1000 18000 180000 0.38 U 0.40 U 0.38 UJ 041 U 0.38 UJ 0.40 UJ
ENDRIN ALDEHYDE NC NC NC 18000 180000 017 UJ 0.18 UJ 017 UJ 0.76 J 0.17 UJ 0.18 UJ
ENDRIN KETONE NC NC NC 18000 180000 031 U 0.33 U 0.31 UJ 0.34 UJ 0.31 UJ 0.33 UJ
GAMMA-BHC (LINDANE) 700 2500 9 440 1700 017 U 0.18 U 0.17 UJ 019 U 0.17 UJ 0.18 UJ
GAMMA-CHLORDANE 2800 14000 9600 1600 6500 0.76 J 0.26 J 17 0.34 J 0.38 J 10 J
HEPTACHLOR 200 1000 23000 110 380 0.24 U 0.25 U 0.24 UJ 0.26 U 0.24 UJ 0.29 J
HEPTACHLOR EPOXIDE 100 500 600 53 190 0.58 U 0.62 U 34 0.64 U 0.58 UJ 15 UJ
METHOXYCHLOR 420000 8800000 160000 310000 3100000 045 J 0.36 UJ 046 J 0.37 U 0.34 UJ 0.36 UJ
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Table 5-1

Summary of Detected Pesticide Concentrations in Soil Samples

Remedial Investigation/Feasibility Study
Potential Source of Contamination 47
Naval Air Station Jacksonville

Jacksonville, Florida

Page 6 of 15
Boring JAX47- FDEP FDEP FDEP REGION 9 REGION 9 SB081 SBO81 SB082 SB082 SB083 SB083
Sample ID SCTL SCTL SCTL PRGSs PRGs $-02 S-05 $-02 S-05 S-01 $-05
SAMPLE DATE RESIDENTIAL | INDUSTRIAL | LEACHABILITY | RESIDENTIAL | INDUSTRIAL 12/01/06 12/01/06 12/01/06 12/01/06 12/01/06 12/01/06
Pesticides/PCBs (ug/kg)
4,4-DDD 4200 22000 5800 2400 1000 042 UJ 037 U 032 U 040 UJ 55 J 39
4,4-DDE 2900 15000 18000 1700 7000 23 041 UJ 8.1 045 UJ 130 77
4,4-DDT 2900 15000 11000 1700 7000 11U 0.66 U 41 018 UJ 1200 25
ALDRIN 60 300 200 29 100 028 UJ 025 UJ 022 U 027 U 021U 021U
ALPHA-BHC 100 600 0.3 90 360 019 UJ 0.16 UJ 014 U 018 UJ 014 U 014 U
ALPHA-CHLORDANE 2800 14000 9600 1600 6500 056 J 033 UJ 120 036 J
BETA-BHC 500 2400 1 320 1300 046 UJ 041 UJ 036 U 045 UJ 14 J[L
DELTA-BHC 24000 490000 200 90 360 0.23 UJ 0.20 UJ 0.18 U 0.22 UJ
DIELDRIN 60 300 2 30 110 0.33 UJ 0.29 UJ 1 J[L
ENDOSULFAN | 450000 7600000 3800 370000 3700000 037 W 033 UJ 029 U . .
ENDOSULFAN I 450000 7600000 3800 370000 3700000 033 UJ 029 UJ 025 U 031 UJ 025 U 025U
ENDOSULFAN SULFATE 450000 7600000 3800 370000 3700000 037 W 033 UJ 033 J 036 U 050 J 028 U
ENDRIN 25000 510000 1000 18000 180000 051 UJ 045 UJ 040 U 049 UJ 039 U 039 U
ENDRIN ALDEHYDE NC NC NC 18000 180000 023 UJ 020 UJ 018 U 022 UJ 0.18 UJ 057 J
ENDRIN KETONE NC NC NC 18000 180000 042 UJ 037 U 032 UJ 040 UJ 032 U 071 UJ
GAMMA-BHC (LINDANE) 700 2500 9 440 1700 023 UJ 020 UJ 018 U 022 UJ 018 U 018 U
GAMMA-CHLORDANE 2800 14000 9600 1600 6500 0.70 J 029 UJ 140 032 J 300 14
HEPTACHLOR 200 1000 23000 110 380 033 W 029 UJ 025 U 031 W 096 J 025U
HEPTACHLOR EPOXIDE 100 500 600 53 190 079 UJ 070 UJ 33 076 UJ 15 J 060 U
METHOXYCHLOR 420000 8800000 160000 310000 3100000 046 UJ 041 UJ 036 U 045 UJ 035 U 1.1
Boring JAX47- FDEP FDEP FDEP REGION 9 REGION 9 SB084 SB084 SB085 SB085 SB086 SB086
Sample ID SCTL SCTL SCTL PRGSs PRGs S-01 S-05 S-01 S-05 S-01 S-06
SAMPLE DATE RESIDENTIAL | INDUSTRIAL | LEACHABILITY | RESIDENTIAL | INDUSTRIAL 11/29/06 11/29/06 11/29/06 11/29/06 11/29/06 11/29/06
Pesticides/PCBs (ug/kg)
4,4-DDD 4200 22000 5800 2400 1000 64J 033 U 5 034 UJ 24 J 031 UJ
4,4-DDE 2900 15000 18000 1700 7000 240 088 J 55 037 W 44 098 J
4,4-DDT 2900 15000 11000 1700 7000 150 1.2 J 73 038 J 27 J 077 U
ALDRIN 60 300 200 29 100 021U 022 U 023 U 022 UJ 021 UJ
ALPHA-BHC 100 600 0.3 90 360 014 U 015 U 016 U 0.15 UJ
ALPHA-CHLORDANE 2800 14000 9600 1600 6500 28 J 16 J 0.30 UJ
BETA-BHC 500 2400 1 320 1300 1J 036 U 039 U 037 UJ
DELTA-BHC 24000 490000 200 90 360 017 U 018 U 020 U 019 U
DIELDRIN 60 300 2 30 110 025 U 1.9 J 026 UJ
ENDOSULFAN | 450000 7600000 3800 370000 3700000 027 U 029 U 031 U 030 U 027 U 028 UJ
ENDOSULFAN I 450000 7600000 3800 370000 3700000 57 J 025 U 027 U 026 UJ 023 U 024 UJ
ENDOSULFAN SULFATE 450000 7600000 3800 370000 3700000 23 029 U 1.7 J 030 W 14 J 028 UJ
ENDRIN 25000 510000 1000 18000 180000 87 J 040 U 1.1 041 UJ 061 J 038 UJ
ENDRIN ALDEHYDE NC NC NC 18000 180000 017 U 018 J 1.1 019 W 047 J 017 W
ENDRIN KETONE NC NC NC 18000 180000 0.66 J 033 U 035 U 034 UJ 030 U 042 J
GAMMA-BHC (LINDANE) 700 2500 9 440 1700 12 J 018 U 020 U 019 U 017 U 8J
GAMMA-CHLORDANE 2800 14000 9600 1600 6500 4900 [R] 19 34 026 UJ 071J 92J
HEPTACHLOR 200 1000 23000 110 380 52 040 J 027 U 026 UJ 023 U 024 UJ
HEPTACHLOR EPOXIDE 100 500 600 53 190 850 [R,I.L] 52 083 J 063 UJ 057 U 098 J
METHOXYCHLOR 420000 8800000 160000 310000 3100000 12.J 036 U 238 037 W 16 J 049 J
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Table 5-1

Summary of Detected Pesticide Concentrations in Soil Samples

Remedial Investigation/Feasibility Study
Potential Source of Contamination 47
Naval Air Station Jacksonville

Jacksonville, Florida

Page 7 of 15
Boring JAX47- FDEP FDEP FDEP REGION 9 REGION 9 SB087 SB087 SB083 SB088 SB089 SB089
Sample ID SCTL SCTL SCTL PRGs PRGs S-01 $-05 S-03 S-06 S-02 S-05
SAMPLE DATE RESIDENTIAL | INDUSTRIAL | LEACHABILITY | RESIDENTIAL | INDUSTRIAL 12/01/06 12/01/06 12/01/06 12/01/06 11/30/06 11/30/06
Pesticides/PCBs (ug/kg)
4,4-DDD 4200 22000 5800 2400 1000 042 UJ 5.1 033 U 0.33 UJ 260 J 031 UJ
4,4-DDE 2900 15000 18000 1700 7000 510 J 44 J 51J 1.2 J 97 J 1J
4,4-DDT 2900 15000 11000 1700 7000 3800 J [R] 400 J 2.1 6.1J 5500 J [R]
ALDRIN 60 300 200 29 100 0.26 U 022 U 0.22 UJ
ALPHA-BHC 100 600 0.3 90 360 0.33 J[L 017 U 015 U 0.14 UJ 091 J[L] 28]
ALPHA-CHLORDANE 2800 14000 9600 1600 6500 1.1 0.29 UJ 0.29 UJ
BETA-BHC 500 2400 1 320 1300 1.5 J[L] 043 U 037 U 036 UJ 110 J[L] 160 J[L]
DELTA-BHC 24000 490000 200 90 360 022 U 0.18 U 0.18 UJ 230 J[L]
DIELDRIN 60 300 2 30 110 83 J[RL] 6.3 J[L] 026 UJ 025 UJ 160 J[R.L]
ENDOSULFAN | 450000 7600000 3800 370000 3700000 . 029 UJ 029 UJ
ENDOSULFANII 450000 7600000 3800 370000 3700000 220 J 39 J 0.26 UJ 058 J 144 031
ENDOSULFAN SULFATE 450000 7600000 3800 370000 3700000 6J 035 U 029 U 029 UJ 095 J 028 U
ENDRIN 25000 510000 1000 18000 180000 0.80 J 048 U 040 U 0.40 UJ 0.38 UJ 0.38 U
ENDRIN ALDEHYDE NC NC NC 18000 180000 023 UJ 022 UJ 0.18 UJ 0.18 UJ 047 UJ 017 U
ENDRIN KETONE NC NC NC 18000 180000 0.89 J 039 U 033 U 0.33 UJ 3 091J
GAMMA-BHC (LINDANE) 700 2500 9 440 1700 028 J 022 U 018 U 0.18 UJ 3 72
GAMMA-CHLORDANE 2800 14000 9600 1600 6500 14 13 030 J 033 J 710 J 6.4
HEPTACHLOR 200 1000 23000 110 380 033 UJ 030 U 026 U 025 UJ 15 J 024 U
HEPTACHLOR EPOXIDE 100 500 600 53 190 39 J 0.74 UJ 0.62 UJ 061 UJ 42 J 11
METHOXYCHLOR 420000 8800000 160000 310000 3100000 3 043 U 037 U 0.36 UJ 035 UJ 035 U
Boring JAX47- FDEP FDEP FDEP REGION 9 REGION 9 SB090 SB090 SB090 SBO091 SBO091 SB091 SBO091
Sample ID SCTL SCTL SCTL PRGs PRGs $-03 $-03 S-06 S-01 S-04 S-04 S-06
SAMPLE DATE RESIDENTIAL | INDUSTRIAL | LEACHABILITY | RESIDENTIAL | INDUSTRIAL 12/01/06 12/01/06 12/01/06 12/01/06 12/01/06 12/01/06 12/01/06
Pesticides/PCBs (ug/kg)
4,4-DDD 4200 22000 5800 2400 1000 032 U 067 J 36 1.9 144 11 0.35 UJ
4,4-DDE 2900 15000 18000 1700 7000 23 38 035 U 52 83 J 32 067 J
4,4-DDT 2900 15000 11000 1700 7000 2 6.4 J 0.60 U 8 250 J 210 J 1.3 J
ALDRIN 60 300 200 29 100 021U 021U 021U 022 U 0.26 UJ 021 U 024 UJ
ALPHA-BHC 100 600 0.3 90 360 014 U 014 U 014 U 015U 040 J[L] 0.87 J[L]
ALPHA-CHLORDANE 2800 14000 9600 1600 6500 028 U 14 J 053 J 0.59 J 53
BETA-BHC 500 2400 1 320 1300 035 U 035 U 085 J 037 J 240 J[L] 420 J[L]
DELTA-BHC 24000 490000 200 90 360 0.18 U 018 U 018 U 0.18 U 230 J[L] 430 J[L
DIELDRIN 60 300 2 30 110 025 U 042 J 043 J 029 J 39 J[L]
ENDOSULFAN | 450000 7600000 3800 370000 3700000 028 U 039 J 028 U 029 U ]
ENDOSULFANII 450000 7600000 3800 370000 3700000 025 U 11 025 U 025 U 031 UJ 024 U 027 UJ
ENDOSULFAN SULFATE 450000 7600000 3800 370000 3700000 028 U 028 U 028 U 029 U 067 J 042 J 031 UJ
ENDRIN 25000 510000 1000 18000 180000 0.39 U 038 U 039 U 040 U 049 UJ 0.80 J 043 UJ
ENDRIN ALDEHYDE NC NC NC 18000 180000 0.18 U 0.17 UJ 018 U 029 J 049 J 017 J 020 UJ
ENDRIN KETONE NC NC NC 18000 180000 032 U 031 U 0.60 J 033 U 11 11 0.35 UJ
GAMMA-BHC (LINDANE) 700 2500 9 440 1700 0.18 U 018 U 018 U 0.18 U 049 J 056 J 020 UJ
GAMMA-CHLORDANE 2800 14000 9600 1600 6500 043 J 1.7 0.25 U 077 J 35 59 027 UJ
HEPTACHLOR 200 1000 23000 110 380 025 U 025 U 025 UJ 025 U 031 UJ 024 U 027 UJ
HEPTACHLOR EPOXIDE 100 500 600 53 190 0.60 U 059 U 0.60 U 062 U 23 J 18 J 0.67 UJ
METHOXYCHLOR 420000 8800000 160000 310000 3100000 035 U 035 UJ 035 UJ 0.36 U 044 UJ 56 UJ 0.39 UJ
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Table 5-1

Summary of Detected Pesticide Concentrations in Soil Samples

Remedial Investigation/Feasibility Study
Potential Source of Contamination 47
Naval Air Station Jacksonville
Jacksonville, Florida

Page 8 of 15
Boring JAX47- FDEP FDEP FDEP REGION 9 REGION 9 SB092 SB092 SB093 SB093 SB094 SB094
Sample ID SCTL SCTL SCTL PRGs PRGs S-01 S-06 S-01 S-06 S-01 S-06
SAMPLE DATE RESIDENTIAL | INDUSTRIAL | LEACHABILITY | RESIDENTIAL | INDUSTRIAL 11/29/06 11/29/06 11/29/06 11/29/06 11/28/06 11/28/06
Pesticides/PCBs (ug/kg)
4,4-DDD 4200 22000 5800 2400 1000 16 J 031 UJ 96 J 035 U 380 J 1900 J
4,4-DDE 2900 15000 18000 1700 7000 70 J 16 J 550 J 039 U 540 55 J
4,4-DDT 2900 15000 11000 1700 7000 22 J 13U 360 J 14 U 2000 4900 J [R]
ALDRIN 60 300 200 29 100 020 UJ 021 UJ 020 UJ 023 U 0.20 U
ALPHA-BHC 100 600 0.3 90 360 013 UJ 0.14 UJ 0.13 UJ 0.16 U 031 J[L]
ALPHA-CHLORDANE 2800 14000 9600 1600 6500 16 J 027 UJ 027 U 031 U 50000 J [R,l,L]
BETA-BHC 500 2400 1 320 1300 1 0.76 J 14 J[L]
DELTA-BHC 24000 490000 200 90 360 017 UJ 0.17 UJ 0.17 UJ U 0.47 U
DIELDRIN 60 300 2 30 110 1.3 J 0.24 UJ 11 U 1100 J [R/l,L]
ENDOSULFAN | 450000 7600000 3800 370000 3700000 040 UJ 027 UJ 027 U 31 U
ENDOSULFANII 450000 7600000 3800 370000 3700000 1.3 J 0.24 UJ 024 U 027 U 47U 0.28 UJ
ENDOSULFAN SULFATE 450000 7600000 3800 370000 3700000 057 UJ 027 UJ 11 031 U 110 J 032 UJ
ENDRIN 25000 510000 1000 18000 180000 0.37 UJ 0.38 UJ 037 U 043 U 064 J
ENDRIN ALDEHYDE NC NC NC 18000 180000 017 UJ 0.17 UJ 017 U 019 U 80 J 020 UJ
ENDRIN KETONE NC NC NC 18000 180000 0.30 UJ 031 UJ 030 U 035 U 31 0.36 UJ
GAMMA-BHC (LINDANE) 700 2500 9 440 1700 020 UJ 017 UJ 037 UJ 019 U 31J 020 UJ
GAMMA-CHLORDANE 2800 14000 9600 1600 6500 023 UJ 0.24 UJ 11 0.28 UJ 37000 [R,I,L] 52 J
HEPTACHLOR 200 1000 23000 110 380 023 UJ 024 UJ 024 UJ 027 U 150 060 J
HEPTACHLOR EPOXIDE 100 500 600 53 190 057 UJ 058 UJ 34 J 0.66 U 920 J[R,L] 12
METHOXYCHLOR 420000 8800000 160000 310000 3100000 26 J 034 UJ 15 J 039 U 56 J 0.39 UJ
Boring JAX47- FDEP FDEP FDEP REGION 9 REGION 9 SB095 SB095 SB0%6 SB096 SB097 SB097
Sample ID SCTL SCTL SCTL PRGs PRGs S-01 S-06 S-01 S-05 S-01 S-06
SAMPLE DATE RESIDENTIAL | INDUSTRIAL | LEACHABILITY | RESIDENTIAL | INDUSTRIAL 11/28/06 11/28/06 11/30/06 11/30/06 11/28/06 11/28/06
Pesticides/PCBs (ug/kg)
4,4-DDD 4200 22000 5800 2400 1000 110 J 035 U 17000 J [R,L] 090 J 59 037 U
4,4-DDE 2900 15000 18000 1700 7000 860 J 039 U 6100 J [R] 1.9 130 054 J
4,4-DDT 2900 15000 11000 1700 7000 8000 J [R] 2700000 J [R,I.L] 180 140 045 J
ALDRIN 60 300 200 29 100 0.20 U 021U 0.25 U
ALPHA-BHC 100 600 0.3 90 360 0.32 J[L] 37 J[L] 0.14 U 0.14 U 0.16 U
ALPHA-CHLORDANE 2800 14000 9600 1600 6500 4200 J[R] 11 028 U 033 U
BETA-BHC 500 2400 1 320 1300 29 J[L] 24 J[L] 034 U 049 J 041 U
DELTA-BHC 24000 490000 200 90 360 017 U 017 U 0.20 U
DIELDRIN 60 300 2 30 110 800 J [R,I,L] 590 J [R,l,L] 024 U 17 J 029 U
ENDOSULFAN | 450000 7600000 3800 370000 3700000 027 U 028 U 033 U
ENDOSULFAN I 450000 7600000 3800 370000 3700000 44 J 028 U 130 J 024 U 024 U 029 U
ENDOSULFAN SULFATE 450000 7600000 3800 370000 3700000 44 J 032 U 57 J 027 U 26 J 033 U
ENDRIN 25000 510000 1000 18000 180000 150 J 043 U 150 J 037 U 038 U 045 U
ENDRIN ALDEHYDE NC NC NC 18000 180000 144 020 U 130 J 017 U 098 J 020 U
ENDRIN KETONE NC NC NC 18000 180000 4 052J 39 J 031 U 031 U 037 U
GAMMA-BHC (LINDANE) 700 2500 9 440 1700 ] . 017 U 017 U 020 U
GAMMA-CHLORDANE 2800 14000 9600 1600 6500 5900 J [R] 1.8 6.2 J 029 U
HEPTACHLOR 200 1000 23000 110 380 3400 J [R/]] 045 J 024 U 029 U
HEPTACHLOR EPOXIDE 100 500 600 53 190 740 J[R/IL] 058 U 1.7 070 U
METHOXYCHLOR 420000 8800000 160000 310000 3100000 034 U 1.6 J 041 UJ
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Table 5-1

Summary of Detected Pesticide Concentrations in Soil Samples

Remedial Investigation/Feasibility Study
Potential Source of Contamination 47
Naval Air Station Jacksonville

Jacksonville, Florida

Page 9 of 15
Boring JAX47- FDEP FDEP FDEP REGION 9 REGION 9 SB098 SB098 SB09Y SB09Y SB100 SB100
Sample ID SCTL SCTL SCTL PRGSs PRGs S-01 S-05 S-01 S-05 S-01 $-05
SAMPLE DATE RESIDENTIAL | INDUSTRIAL | LEACHABILITY | RESIDENTIAL | INDUSTRIAL 11/30/06 11/30/06 11/30/06 11/30/06 11/30/06 11/30/06
Pesticides/PCBs (ug/kg)
4,4-DDD 4200 22000 5800 2400 1000 24 077 J 280 J 14 J 460 J 1000
4,4-DDE 2900 15000 18000 1700 7000 28 035 U 2200 J 36 530 84J
4,4-DDT 2900 15000 11000 1700 7000 64 2 85 J 1300 J 14 J
ALDRIN 60 300 200 29 100 022U 021 U 021 UJ 023 U 031 J 021U
ALPHA-BHC 100 600 0.3 90 360 014 U 014 U 018 J 015U 2JL 211
ALPHA-CHLORDANE 2800 14000 9600 1600 6500 2.7 0.28 U 610 J
BETA-BHC 500 2400 1 320 1300 036 UJ 035 UJ 29 J[L] 35 J[L 24 [L]
DELTA-BHC 24000 490000 200 90 360 0.18 UJ 017 UJ
DIELDRIN 60 300 2 30 110 1 024 U 320 J[R,,L] 53 J[L]
ENDOSULFAN | 450000 7600000 3800 370000 3700000 029U 028 U ]
ENDOSULFAN I 450000 7600000 3800 370000 3700000 025U 024 U 025 UJ 027 U 024 UJ 024 U
ENDOSULFAN SULFATE 450000 7600000 3800 370000 3700000 029U 028 U 28 J 031U 22 028 UJ
ENDRIN 25000 510000 1000 18000 180000 040 U 038 U 039 UJ 042 U 99J 038 U
ENDRIN ALDEHYDE NC NC NC 18000 180000 018 U 017 U 018 UJ 019 U 017 U 025 J
ENDRIN KETONE NC NC NC 18000 180000 032U 031 U 032 UJ 035 UJ 031 U 031U
GAMMA-BHC (LINDANE) 700 2500 9 440 1700 018 U 017 U 053 J 019 U 1.1 032 J
GAMMA-CHLORDANE 2800 14000 9600 1600 6500 29 024 U 540 J 082 J 120 J 1.1
HEPTACHLOR 200 1000 23000 110 380 025U 024 U 0.85 J 027 U 024 UJ 024 UJ
HEPTACHLOR EPOXIDE 100 500 600 53 190 17 J 059 U 066 U 24 J 12 J
METHOXYCHLOR 420000 8800000 160000 310000 3100000 036 U 035 U 30 J 039U 38 J 035U
Boring JAX47- FDEP FDEP FDEP REGION 9 REGION 9 SB101 SB101 SB102 SB102 SB103 SB103
Sample ID SCTL SCTL SCTL PRGSs PRGs S-01 S-05 S-01 S-05 S-01 S-05
SAMPLE DATE RESIDENTIAL | INDUSTRIAL | LEACHABILITY | RESIDENTIAL | INDUSTRIAL 11/29/06 11/29/06 11/29/06 11/29/06 11/29/06 11/29/06
Pesticides/PCBs (ug/kg)
4,4-DDD 4200 22000 5800 2400 1000 1.1 22 32 031U 033 UJ 040U
4,4-DDE 2900 15000 18000 1700 7000 18 040 UJ 66 034 U 036 UJ 18 J
4,4-DDT 2900 15000 11000 1700 7000 13 73 180 29 048 U 27
ALDRIN 60 300 200 29 100 028 U 024 UJ 020 U 020U 022 UJ 027 U
ALPHA-BHC 100 600 0.3 90 360 018 U 016 UJ 014 U 014 U 015 UJ 018 U
ALPHA-CHLORDANE 2800 14000 9600 1600 6500 17 J 032 J 027 U 027 U 029 UJ 085 J
BETA-BHC 500 2400 1 320 1300 046 U 040 UJ 034 U 034U 036 UJ 045U
DELTA-BHC 24000 490000 200 90 360 023 U 020 UJ 017 U 017 U 018 UJ 022 U
DIELDRIN 60 300 2 30 110 032U 028 UJ 024 U 024 U 025 UJ 031U
ENDOSULFAN | 450000 7600000 3800 370000 3700000 037 U 032 UJ 027 U 027 U 029 UJ 036 U
ENDOSULFAN I 450000 7600000 3800 370000 3700000 032U 028 UJ 024 U 024 U 025 UJ 031U
ENDOSULFAN SULFATE 450000 7600000 3800 370000 3700000 037 U 032 UJ 027 U 027 U 029 UJ 036 U
ENDRIN 25000 510000 1000 18000 180000 051U 043 UJ 037 U 037 U 040 UJ 049 U
ENDRIN ALDEHYDE NC NC NC 18000 180000 023 U 020 UJ 017 U 017 U 018 UJ 022U
ENDRIN KETONE NC NC NC 18000 180000 ] 036 UJ 030 U 031U 033 UJ 040U
GAMMA-BHC (LINDANE) 700 2500 9 440 1700 023 U 020 UJ 017 U 017 U 018 UJ 022 U
GAMMA-CHLORDANE 2800 14000 9600 1600 6500 042 J 036 J 034 J 024 U 033 UJ 085 J
HEPTACHLOR 200 1000 23000 110 380 032U 028 UJ 024 U 024 U 025 UJ 031U
HEPTACHLOR EPOXIDE 100 500 600 53 190 078 U 067 UJ 058 U 058 U 062 UJ 076 U
METHOXYCHLOR 420000 8800000 160000 310000 3100000 046 U 040 UJ 034 U 034 U 036 UJ 045U
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Table 5-1

Summary of Detected Pesticide Concentrations in Soil Samples

Remedial Investigation/Feasibility Study
Potential Source of Contamination 47
Naval Air Station Jacksonville
Jacksonville, Florida

Page 10 of 15

Boring JAX47- FDEP FDEP FDEP REGION 9 REGION 9 SB104 SB104 SB105 SB105 SB106 SB106
Sample ID SCTL SCTL SCTL PRGs PRGs S-01 $-05 S-01 S-05 S-01 S-05
SAMPLE DATE RESIDENTIAL | INDUSTRIAL | LEACHABILITY | RESIDENTIAL | INDUSTRIAL 11/29/06 11/29/06 11/30/06 11/30/06 11/30/06 11/30/06
Pesticides/PCBs (ug/kg)

4,4-DDD 4200 22000 5800 2400 1000 25 033 U 300 J 068 J 820 J 031 U
44-DDE 2900 15000 18000 1700 7000 13 037 U 1400 29 1600 J 035 U
4,4-DDT 2900 15000 11000 1700 7000 84 J 022 U 4400 J[R] 27000 J [Rl,L]

ALDRIN 60 300 200 29 100 022 U 022 U ]
ALPHA-BHC 100 600 0.3 90 360 015 U 015 U 0.56 J[L] 3 J[L] ]
ALPHA-CHLORDANE 2800 14000 9600 1600 6500 033 J 0.30 U ]
BETA-BHC 500 2400 1 320 1300 037 U 037 U 1 J[L 27 J[L] ]
DELTA-BHC 24000 490000 200 90 360 0.18 U 019 U ]
DIELDRIN 60 300 2 30 110 0.26 U 0.26 U 400 [R,I,L] 3400 [R,I,L] J
ENDOSULFAN | 450000 7600000 3800 370000 3700000 029 U 030 U 28 U
ENDOSULFANII 450000 7600000 3800 370000 3700000 0.26 U 026 U 024 U 0.26 U 024 U 024 U
ENDOSULFAN SULFATE 450000 7600000 3800 370000 3700000 029 U 030 U 27 J 0.30 UJ 77J 0.28 U
ENDRIN 25000 510000 1000 18000 180000 040 U 041 U 23 J 041 U 200 038 U
ENDRIN ALDEHYDE NC NC NC 18000 180000 0.18 U 019 U 0.17 UJ 0.19 UJ 0.17 UJ 017 U
ENDRIN KETONE NC NC NC 18000 180000 033 U 033 U 82 J 034 U 13 031 U
GAMMA-BHC (LINDANE) 700 2500 9 440 1700 0.18 U 019 U 0.80 J 019 U 24 017 U
GAMMA-CHLORDANE 2800 14000 9600 1600 6500 045 J 030 UJ 400 1.3 J 1300 028 J
HEPTACHLOR 200 1000 23000 110 380 0.26 U 026 U 12 0.26 UJ 29 J 024 U
HEPTACHLOR EPOXIDE 100 500 600 53 190 062 U 063 U 98 J 064 U 059 U
METHOXYCHLOR 420000 8800000 160000 310000 3100000 037 U 037 U 36 J 037 U 89 J 035 U
Boring JAX47- FDEP FDEP FDEP REGION 9 REGION 9 SB107 SB107 SB108 SB108 SB109 SB109
Sample ID SCTL SCTL SCTL PRGs PRGs S-01 S-05 S-01 S-06 S-01 S-06
SAMPLE DATE RESIDENTIAL | INDUSTRIAL | LEACHABILITY | RESIDENTIAL | INDUSTRIAL 11/30/06 11/30/06 11/29/06 11/29/06 11/29/06 11/29/06
Pesticides/PCBs (ug/kg)

44-DDD 4200 22000 5800 2400 1000 60 J 031U 280 120 110 J 39 J
4,4-DDE 2900 15000 18000 1700 7000 670 14 290 26 440 11
4,40DT 2900 15000 11000 1700 7000 1400 J 29 J 650 37
ALDRIN 60 300 200 29 100 020 U 021U 020 U 021 U 021U 022 U
ALPHA-BHC 100 600 0.3 90 360 0.4 J[L] 0.14 U 0.14 U 0.14 U 0.14 U 0.15 U
ALPHA-CHLORDANE 2800 14000 9600 1600 6500 13 J 56 9% 98 12
BETA-BHC 500 2400 1 320 1300 2.6 [L] 035 U 069 J 035 U 0.80 J 037 U
DELTA-BHC 24000 490000 200 90 360 017 U 017 U 0.18 U 017 U 0.18 U
DIELDRIN 60 300 2 30 110 820 [R,,L]

ENDOSULFAN| 450000 7600000 3800 370000 3700000 ] 027 U 028 U 027 U 029 U
ENDOSULFANII 450000 7600000 3800 370000 3700000 33 J 024 U 024 U 097 J 024 U 026 U
ENDOSULFAN SULFATE 450000 7600000 3800 370000 3700000 36 J 028 U 3 028 U 34 J 029 U
ENDRIN 25000 510000 1000 18000 180000 52 038 U 11 12 18 J 040 U
ENDRIN ALDEHYDE NC NC NC 18000 180000 017 UJ 017 U 37 J 0.18 U 017 U 0.18 U
ENDRIN KETONE NC NC NC 18000 180000 14 J 031U 031U 032 U 035 J 033 U
GAMMA-BHC (LINDANE) 700 2500 9 440 1700 1.3 J 017 U 017 U 0.18 U 017 U 0.18 U
GAMMA-CHLORDANE 2800 14000 9600 1600 6500 500 12) 74 100 82 11
HEPTACHLOR 200 1000 23000 110 380 2.1 024 U 024 U 025 U 024 J 026 U
HEPTACHLOR EPOXIDE 100 500 600 53 190 82 J 059 U 18 J 0.60 U 19J 0.85 UJ
METHOXYCHLOR 420000 8800000 160000 310000 3100000 25 J 035 U 069 J 035 U 055 J 037 U
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Table 5-1

Summary of Detected Pesticide Concentrations in Soil Samples

Remedial Investigation/Feasibility Study
Potential Source of Contamination 47
Naval Air Station Jacksonville

Jacksonville, Florida
Page 11 of 15

Boring JAX47- FDEP FDEP FDEP REGION9 | REGIONS SB110 SB110 SB111 SB111 SB112 SB112
Sample ID SCTL SCTL SCTL PRGs PRGs 501 505 501 505 501 S-05
SAMPLE DATE RESIDENTIAL | INDUSTRIAL | LEACHABILITY | RESIDENTIAL | INDUSTRIAL 11/30/06 11/30/06 11/29/08 11/29/06 11/29/08 11129106
Pesticides/PCBs (ug/kg)

4,4-DDD 4200 22000 5800 2400 1000 65 J 55000 J [R,l,L] 36 041U 13 0.40 UJ
4,4-DDE 2900 15000 18000 1700 7000 1300 J 2300 J 98 045 U 26 J 21
4,4-DDT 2900 15000 11000 1700 7000 1400 J 59000 J [R,l,L] 34 0.50 U 9.3 J 22U
ALDRIN 60 300 200 29 100 0.20 UJ 0.22 UJ 021 U 0.27 U 0.27 UJ 0.27 UJ
ALPHA-BHC 100 600 03 90 360 0.27 J 0.15 UJ 0.14 U 0.18 U 0.18 UJ 0.18 UJ
ALPHA-CHLORDANE 2800 14000 9600 1600 6500 230 J 1J 0.36 U 0.36 UJ 049 J
BETA-BHC 500 2400 1 320 1300 17 J[L] 3J[L 0.34 U 045 U 0.44 UJ 0.44 UJ
DELTA-BHC 24000 490000 200 90 360 23 017 U 023 U 0.22 UJ 0.22 UJ
DIELDRIN 60 300 2 30 110 160 J [R.L] 0.26 UJ 16 J 0.32 U 0.31 UJ 0.31 UJ
ENDOSULFAN | 450000 7600000 3800 370000 3700000 0.29 UJ 0.27 U 0.36 U 0.36 UJ 0.36 UJ
ENDOSULFAN I 450000 7600000 3800 370000 3700000 0.24 UJ 10 J 0.24 U 0.32 U 0.31 UJ 0.31 UJ
ENDOSULFAN SULFATE 450000 7600000 3800 370000 3700000 10 J 72 0.90 UJ 0.36 U 0.36 UJ 0.36 UJ
ENDRIN 25000 510000 1000 18000 180000 46 J 49 J 0.38 U 0.50 U 0.49 UJ 0.49 UJ
ENDRIN ALDEHYDE NC NC NC 18000 180000 13 J 0.18 UJ 0.24J 0.3 U 0.22 UJ 0.22 UJ
ENDRIN KETONE NC NC NC 18000 180000 9.7 0.33 UJ 0.31J 041U 0.40 UJ 0.40 UJ
GAMMA-BHC (LINDANE) 700 2500 9 440 1700 0.96 J 0.18 UJ 017 U 0.3 U 0.22 UJ 0.22 UJ
GAMMA-CHLORDANE 2800 14000 9600 1600 6500 220 J 1000 J 31 0.32 U 0.54 J 0.58 J
HEPTACHLOR 200 1000 23000 110 380 0.41 J 190 J 0.24J 0.32 U 0.31 UJ 0.31 UJ
HEPTACHLOR EPOXIDE 100 500 600 53 190 34 J 36 0.7 U 0.76 UJ 0.76 UJ
METHOXYCHLOR 420000 8800000 160000 310000 3100000 12 J 0.37 UJ 12 0.45 UJ 0.44 UJ 0.44 UJ
Boring JAX4T- FDEP FDEP FDEP REGION9 | REGION9 SB113 SB113 SB118 SB118 SB120

Sample ID SCTL SCTL SCTL PRGs PRGs S-01 5-06 S-01 5-03 S-01

SAMPLE DATE RESIDENTIAL | INDUSTRIAL | LEACHABILITY | RESIDENTIAL | INDUSTRIAL 11/29/06 11/29/06 03/13/07 03/13/07 03/09/07

Pesticides/PCBs (ug/kg)

4,4°DDD 4200 22000 5800 2400 1000 042 U 6.1 0.33 U 0.34 U 040 U

4,4-DDE 2900 15000 18000 1700 7000 65 36 0.37 J 0.38 U 045 U

4,4DDT 2900 15000 11000 1700 7000 99 34 0.33J 015 U 0.18 U

ALDRIN 60 300 200 29 100 0.28 U 0.26 U 0.22 U 0.3 U 0.27 U

ALPHA-BHC 100 600 03 90 360 019 U 0.17 U 0.14 U 015 U 0.18 U
ALPHA-CHLORDANE 2800 14000 9600 1600 6500 0.38 UJ 79 J 029 U 031 U 0.36 U

BETABHC 500 2400 1 320 1300 047 U 044 J 0.36 U 0.38 U 045 U

DELTA-BHC 24000 490000 200 90 360 0.3 U 0.22 J 22U 019 U 0.22 U

DIELDRIN 60 300 2 30 110 13 J 19 J 0.27 U 0.31 U

ENDOSULFAN | 450000 7600000 3800 370000 3700000 0.38 U 0.35 U 0.29 U 031 U 0.36 U

ENDOSULFAN I 450000 7600000 3800 370000 3700000 033 U 0.31 U 0.25 U 0.27 U 0.31 U

ENDOSULFAN SULFATE 450000 7600000 3800 370000 3700000 0.90 J 0.35 U 0.29 U 031 U 0.36 U

ENDRIN 25000 510000 1000 18000 180000 0.95 J 048 U 040 U 042 U 049 U

ENDRIN ALDEHYDE NC NC NC 18000 180000 0.23 UJ 0.22 UJ 0.18 U 019 U 0.22 U

ENDRIN KETONE NC NC NC 18000 180000 042 U 0.39 U 0.33 U 0.34 U 040 U

GAMMA-BHC (LINDANE) 700 2500 9 440 1700 0.3 U 0.22 U 0.18 U 019 U 0.22 U
GAMMA-CHLORDANE 2800 14000 9600 1600 6500 0.52 J 21 J 0.25 U 0.27 U 031 U

HEPTACHLOR 200 1000 23000 110 380 0.33 UJ 0.31 UJ 0.25 U 0.27 U 031U

HEPTACHLOR EPOXIDE 100 500 600 53 190 0.80 U 0.74 U 0.62 U 0.65 U 0.76 U

METHOXYCHLOR 420000 8800000 160000 310000 3100000 047 U 044 U 0.36 U 0.38 U 045 U
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Table 5-1

Summary of Detected Pesticide Concentrations in Soil Samples

Remedial Investigation/Feasibility Study
Potential Source of Contamination 47
Naval Air Station Jacksonville

Jacksonville, Florida
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Boring JAX47- FDEP FDEP FDEP REGION 9 REGION 9 JX01215 JX01216 JX01217 JX01218 JX01219 JX01220 JX01221
Sample ID SCTL SCTL SCTL PRGs PRGs S-02 S-02 S-02 S-02 S-01 S-02 S-02
SAMPLE DATE RESIDENTIAL | INDUSTRIAL | LEACHABILITY | RESIDENTIAL | INDUSTRIAL 02/23/99 02/23/99 02/23/99 02/23/99 02/23/99 02/23/99 02/23/99
Pesticides/PCBs (ug/kg)

4,4-DDD 4200 22000 5800 2400 1000 5U 5U 5U 5U 5U 5U 5U
4,4-DDE 2900 15000 18000 1700 7000 4200 [R] 28000 [R,I,L] 320 210 8000 [R] 74 21
4,4-DDT 2900 15000 11000 1700 7000 5U 44000 [R/I.L] 620 2000 56000 [R,l,L] 170 73
ALDRIN 60 300 200 29 100 5U 5U 5U 5U 5U 5U 5U
ALPHA-BHC 100 600 0.3 90 360 5U 5U 5U 5U 5U 5U 5U
ALPHA-CHLORDANE 2800 14000 9600 1600 6500 5U 5U 5U 5U 5U 5U 55
BETA-BHC 500 2400 1 320 1300 5U 5U 5U 5U 5U 5U 5U
DELTA-BHC 24000 490000 200 90 360 5U 5U 5U 5U 5U 5U 5U
DIELDRIN 60 300 2 30 110
ENDOSULFAN | 450000 7600000 3800 370000 3700000 5U 5U 5U 5U 5U 5U 5U
ENDOSULFANII 450000 7600000 3800 370000 3700000 5U 5U 5U 5U 5U 5U 5U
ENDOSULFAN SULFATE 450000 7600000 3800 370000 3700000 5U 5U 5U 5U 5U 5U 5U
ENDRIN 25000 510000 1000 18000 180000 5U 5U 5U 5U 5U 5U 5U
ENDRIN ALDEHYDE NC NC NC 18000 180000 5U 5U 5U 5U 5U 5U 5U
ENDRIN KETONE NC NC NC 18000 180000 5U 5U 5U 5U 5U 5U 5U
GAMMA-BHC (LINDANE) 700 2500 9 440 1700 5U 5U 5U 5U 5U 5U 5U
GAMMA-CHLORDANE 2800 14000 9600 1600 6500 5U 5U 5U 5U 5U 5U 43
HEPTACHLOR 200 1000 23000 110 380 570 [R] 780 [R] 5U 190 5U 5U
HEPTACHLOR EPOXIDE 100 500 600 53 190 5U 5U 5U 5U 5U 5U 5U
METHOXYCHLOR 420000 8800000 160000 310000 3100000 | 5U [ 5U | 5U [ 5U 5U 5U 5U
Boring JAX47- FDEP FDEP FDEP REGION 9 REGION 9 JX01222 JX01223 JX01228 JX01229 JX01230 JX01231 JX01232
Sample ID SCTL SCTL SCTL PRGs PRGs S-02 S-02 $-02 S-01 S-02 S-02 S-01
SAMPLE DATE RESIDENTIAL | INDUSTRIAL | LEACHABILITY | RESIDENTIAL | INDUSTRIAL 02/23/99 02/23/99 02/24/99 02/24/99 02/24/99 02/24/99 02/24/99
Pesticides/PCBs (ug/kg)

4,4-DDD 4200 22000 5800 2400 1000 5U 5U 5U 5U 5U 5U 5U
4,4-DDE 2900 15000 18000 1700 7000 39 38 7200 [R] 150 25 57 180
4,4-DDT 2900 15000 11000 1700 7000 140 58 13000 [R,L] 350 20 470 920
ALDRIN 60 300 200 29 100 5U 5U 5U 5U 5U 5U 5U
ALPHA-BHC 100 600 0.3 90 360 5U 5U 5U 5U 5U 5U 5U
ALPHA-CHLORDANE 2800 14000 9600 1600 6500 5U 5U 5U 5U 5U 5U 5U
BETA-BHC 500 2400 1 320 1300 5U 5U 5U 5U 5U 5U 5U
DELTA-BHC 24000 490000 200 90 360 5U 5U 5U 5U 5U 5U 5U
DIELDRIN 60 300 2 30 110 29[ 26[L] 5U 5U 5U 5U 5U
ENDOSULFAN| 450000 7600000 3800 370000 3700000 5U 5U 5U 5U 5U 5U 5U
ENDOSULFANII 450000 7600000 3800 370000 3700000 5U 5U 5U 5U 5U 5U 5U
ENDOSULFAN SULFATE 450000 7600000 3800 370000 3700000 5U 5U 5U 5U 5U 5U 5U
ENDRIN 25000 510000 1000 18000 180000 5U 5U 5U 5U 5U 5U 5U
ENDRIN ALDEHYDE NC NC NC 18000 180000 5U 5U 5U 5U 5U 5U 5U
ENDRIN KETONE NC NC NC 18000 180000 5U 5U 5U 5U 5U 5U 5U
GAMMA-BHC (LINDANE) 700 2500 9 440 1700 5U 5U 5U 5U 5U 5U 5U
GAMMA-CHLORDANE 2800 14000 9600 1600 6500 5U 5U 5U 5U 5U 5U 5U
HEPTACHLOR 200 1000 23000 110 380 37 5U 5U 5U 5U 5U 5U
HEPTACHLOR EPOXIDE 100 500 600 53 190 5U 5U 5U 5U 5U 5U 5U
METHOXYCHLOR 420000 8800000 160000 310000 3100000 5U 5U 5U 5U 5U 5U 5U
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Boring JAX47- FDEP FDEP FDEP REGION 9 REGION 9 JX01233 JX01234 JX01246 JX01247 JX01248 JX01249 JX01250
Sample ID SCTL SCTL SCTL PRGs PRGs S-04 S-01 S-04 S-04 $-03 S-03 S-04
SAMPLE DATE RESIDENTIAL | INDUSTRIAL | LEACHABILITY | RESIDENTIAL | INDUSTRIAL 02/24/99 02/24/99 02/25/99 02/25/99 02/25/99 02/25/99 02/25/99
Pesticides/PCBs (ug/kg)

4,4-DDD 4200 22000 5800 2400 1000 5U 5U 5U 5U 5U 5U 5U
4,4-DDE 2900 15000 18000 1700 7000 6.8 18 82 4000 [R] 1200 56 3.1
4,4-DDT 2900 15000 11000 1700 7000 16 5U 98 130000 [R,I,L] 7800 [R] 370 96
ALDRIN 60 300 200 29 100 5U 5U 5U 5U 5 U
ALPHA-BHC 100 600 0.3 90 360 5U 5U 5U 2500 [R,I,L] 14[L] 5.7 [L]
ALPHA-CHLORDANE 2800 14000 9600 1600 6500 5U 5U 5U 5U
BETA-BHC 500 2400 1 320 1300 5U 5U 4200 [RI,L] 560 [R,L] 19[L] 13[L]
DELTA-BHC 24000 490000 200 90 360 5U 5U 30000 [RL] 6100 [L] 31
DIELDRIN 60 300 2 30 110 5U 5U ] 1300 [R,,L]
ENDOSULFAN | 450000 7600000 3800 370000 3700000 5U 5U 5 5U 5U 5U 5U
ENDOSULFANII 450000 7600000 3800 370000 3700000 5U 5U 5U 5U 5U 5U 5U
ENDOSULFAN SULFATE 450000 7600000 3800 370000 3700000 5U 5U 5U 5U 5U 5U 5U
ENDRIN 25000 510000 1000 18000 180000 5U 5U 5U 5U 5U 5U 4.1
ENDRIN ALDEHYDE NC NC NC 18000 180000 5U 5U 5U 5U 5U 5U 5U
ENDRIN KETONE NC NC NC 18000 180000 5U 5U 5U 5U 5U 5U 5U
GAMMA-BHC (LINDANE) 700 2500 9 440 1700 5U 5U 5U 4000 [R,I,L] 220 [L] 491 8.8
GAMMA-CHLORDANE 2800 14000 9600 1600 6500 5U 5U 5U 5U 5U 5U 5U
HEPTACHLOR 200 1000 23000 110 380 5U 5U 5U 5U 5U 5U 5U
HEPTACHLOR EPOXIDE 100 500 600 53 190 5U 5U 8.2 5U 5U 5U 5U
METHOXYCHLOR 420000 8800000 160000 310000 3100000 5U 5U 5U 5U 5U 5U 5U
Boring JAX47- FDEP FDEP FDEP REGION 9 REGION 9 JX01251 JX01252 JX01253 JX01254 JX01255 JX01256 JX01257
Sample ID SCTL SCTL SCTL PRGs PRGs S-04 S-04 S-04 S-01 $-03 S-03 S-01
SAMPLE DATE RESIDENTIAL | INDUSTRIAL | LEACHABILITY | RESIDENTIAL | INDUSTRIAL 02/25/99 02/26/99 02/26/99 02/26/99 03/01/99 03/01/99 03/01/99
Pesticides/PCBs (ug/kg)

4,4-DDD 4200 22000 5800 2400 1000 5U 1400 5 5U 22 340 5U
4,4-DDE 2900 15000 18000 1700 7000 630 5U 3 18 280 2
4,4-DDT 2900 15000 11000 1700 7000 3600 [R] 5 5U 42 1100 5U
ALDRIN 60 300 200 29 100 5U 5U 5U 5U 5U
ALPHA-BHC 100 600 0.3 90 360 5U 5U 5U 5U 5U
ALPHA-CHLORDANE 2800 14000 9600 1600 6500 5U 5U 5U 5U 5U
BETA-BHC 500 2400 1 320 1300 5U 5U 5U 5U
DELTA-BHC 24000 490000 20