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FOREWORD

To meet its mission objectives, the U.S. Navy performs a variety of operations, some requiring the use,
handling, storage, or disposal of hazardous materials. Through accidental spills and leaks and
conventional methods of past disposal, hazardous materials may have entered the environment. With
growing knowiedge of the long-term effects of hazardous materials on the environment, the U. S.
Department of Defense initiated various programs to investigate and remediate conditions related to
suspected past releases of hazardous materials at its facilities.

One of these programs is the Installation Restoration (IR) program. This program complies with the

- Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) as amended by the
Superfund Amendments and Reauthorization Act (SARA), the Resource Conservation and Recovery Act,
and the Hazardous and Solid Waste Amendments of 1984. These acts establish the means to assess
and clean up hazardous waste sites for both private-sector and federal facilities. The CERCLA and SARA
acts form the basis for what is commonly known as the Superfund program.

Originally, the Navy's part of this program was called the Naval Assessment and Control of Installation
Pollutants (NACIP) program. Early reports reflect the NACIP process and terminology. The Navy
eventually adopted the program structure and terminology of the standard IR program.

The IR program consists of Preliminary Assessment (PA) and Site Inspections (Sls), Remedial
Investigation (RI) and Feasibility Study (FS), and Remedial Design (RD) and Remedial Action (RA) at
sites where chemicals were allegedly spilled or disposed of. The PA and SI identify the presence of
poliutants. The nature and extent of contamination as well as the selected remedial solutions are
determined during the RI/FS. The RD and RA are performed to complete implementation of the solution.

The investigative procedures, site assessment activities, and remedial alternative evéluations to be
performed during RI/FS Work Plan activities at Sites 5, 7, 29, 35, 38, 39, 40, and PSC (Potential Source
of Contamination) 1485C are discussed in this report.

The Southern Division, Naval Facilities Engineering Command manages and the U.S. Environmental
Protection Agency and the Florida Department of Environmental Protection (formerly the Florida
Department of Environmental Regulation) oversee the Navy environmental program at Naval Air Station
(NAS) Whiting Field. All aspects of the program are conducted in compliance with state and federal
regulations, as ensured by the participation of these regulatory agencies.

Questions regarding the CERCLA program at NAS Whiting Field should be addressed to
Ms. Linda Martin, Code 1859, at (843) 820-5574.
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ACRONYMS AND ABBREVIATIONS

ABB Environmental Services, Inc.

applicable or relevant and appropriate requirement
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Agency for Toxic Substances and Disease Registry
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Concentration of chemical in water

Envirodyne Engineers

absorbed dose per event
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data quality objective
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Ministry of Environment
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EXECUTIVE SUMMARY

The work to be performed for the Remedial Investigation and Feasibility Study at Sites 5, 7, 29, 35, 38,
39, 40, and PSC 1485C at Naval Air Station Whiting Field, Milton, Florida, are presented in this Work
Plan. Remedial Investigation and Feasibility Study activities willt)be performed in accordance with this
Work Plan as well as with Tetra Tech NUS, Inc. Comprehensive Quality Assurance Plan (Florida
Department of Environmental Protection Comprehensive Quality Assurance Plan No. 980038) and with its
1999 Site-Specific Health and Safety Plan. This Remedial Investigation and Feasibility Study is being
conducted by Southern Division, Naval Faciiities Engineering Command as part of the U.S. Department of
Defense Installation Restoration program.

The purpose of this Work Plan is to propose an investigation to further define the nature and extent of
contamination at Sites 7, 29, 35, 39, 40, and to propose initial investigations of assessments at Sites 5
and 38 and PSC 1485C. The information generated from this investigation will be used as a basis for
recommending remedial alternatives that address identifiable risks to public health and the environment.
To achieve this objective, the Remedial Investigation will collect data sufficient to assess the nature and
extent of contaminants and to evaluate remedial alternatives associated with each site. The Feasibility
Study will use the data collected during the Remedial investigation as well as data from previous
investigations to evaluate and recommend remedial aiternatives.

This Work Plan is intended to be a dynamic document that permits flexibility during implementation of the
various investigations. Central to this work is an understanding that complete site characterization is
often not economically feasible, or typically not necessary. Furthermore, investigators must recognize
that uncertainties will remain that will have to be managed during the Remedial Investigation and
Feasibility Study. By managing these uncertainties and moving forward to developing and implementing
remedies, the overall Remedial Investigation and Feasibility Study process will be streamlined and
shortened. Such streamiining was the U. S. Environmental Protection Agency’s major objective in the
development of the Superfund Accelerated Cleanup Model, which permits earlier initiation of remedies,
thereby reducing existing risks to humans and the environment.

The Superfund Accelerated Cleanup Model process selects presumptive remedies that encourage earlier
initiation of remedial activities and more focused investigations. The presumptive remedy approaches
identified by the U.S. Environmental Protection Agency for Superfund sites with contaminated
groundwater and volatile organic compounds in soil have been used to focus the collection of appropriate
data during the field investigation. The overall objective of this Work Plan is to collect only those data
required to further define the nature and extent of contamination and that are required to evaluate the

TTNUS/TAL-99-024/0052/4.1 ES-1 CTO 0079
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remedial technologies applied to reach the remedial objectives. Additional data that will'permit the
evaluation of risks and exposures related to the application of the presumptive remedy will be acquired.

The field program proposed in this document and developed to achieve these goals will include}the
collection of soil, biota, surface water, sediment'. and groundwater samples for analysis and data
evaluation. It is anticipated that the resulting data will enable sufficient site characterization and risk
evaluation for determination of the appropriate technologies to support the presumptive remedy for these

sites.
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1.0 INTRODUCTION

1.1 REGULATORY BACKGROUND

To meet its mission objectives, the U.S. Navy (Navy) performs a variety of operations, some requiring the
use, handiing, storage, or disposal of hazardous materials. Through accidental spills and leaks as well as
through conventional past methods of disposal, hazardous materials may have entered the environment.
With growing knowledge of the long-term effects of hazardous materials on the environment, the
U.S. Department of Defense initiated various programs to investigate and remediate conditions related to
suspected past releases of hazardous materials at its facilities. One of these programs is the Installation
Restoration (IR) program.

Originally, the Navy's program was called the Navy Assessment and Control of Installation Pollutants
(NACIP) program. Early reports reflect the NACIP process and terminology. The Navy eventually
adopted the program structure and terminology of the standard IR program.

The IR program is conducted in several stages as follows:
1. Preliminary Assessment (PA).

2. Site Inspection (SI) [under the NACIP program, the PA and SI steps were called the Initial
Assessment Study (1AS)].

3. Remedial Investigation (RIl) and Feasibility Study (FS).
4. Remedial Design (RD) and Remedial Action (RA).

The Navy IR program was designed to identify and abate or control contaminant migration resulting from
past operations at naval installations, with a goal of expediting and improving environmental response
actions while protecting human health and the environment. The IR program is conducted in accordance
with Section 120 of the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) of 1980 as amended by the Superfund Amendments and Reauthorization Act (SARA) of 1986
and Executive Order 12580. CERCLA requires federal facilities comply with the act, both procedurally
and substantively. Southern Division Naval Facilities Engineering Command
(SOUTHNAVFACENGCOM) is the agency responsible for the Navy IR program in the southeastern
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United States; therefore, SOUTHNAVFACENGCOM has the responsibility of processing Naval Air Station
(NAS) Whiting Field through the PA, S, RI/FS, and remedial response selection in compliance with the
guidelines of the National Oil and Hazardous Substances Contingency Plan (NCP) [40 Code of Federal
Regulations (CFR) 300}.

Section 105(a)(8)(A) of SARA required the U.S. Environmental Protection Agency (USEPA) to develop
criteria to set priorities for remedial action based on relative risk to public health and the environment. To
meet this requirement,‘ USEPA has established the Hazard Ranking System (HRS) as Appendix A to the
NCP. First promulgated in 1982, the HRS was amended in December 1990, effective March 14, 1991
[55 Federal Register (FR) No. 241:515632-51667], to comply with requirements of Section 105(c)(1) of

SARA to increase the accuracy of the assessment of relative risk.

The HRS score for NAS Whiting Field was generated in 1993. The score was sufficient to place NAS
Whiting Field on the National Priorities List (NPL); therefore, in January 1994, USEPA placed NAS
Whiting Field on a list of sites proposed for inclusion on the NPL (40 CFR 300; FR 18 January 1994), and
on May 31, 1994, NAS Whiting Field was placed on the NPL effective June 30, 1994 (40 CFR 300; FR
31 May 1994). As a result, the Ri/FS for NAS Whiting Field must follow the requirements of the NCP, as
amended by SARA, and guidance for conducting an RI/FS under CERCLA (USEPA 1988a). '

1.2 FACILITY BACKGROUND

NAS Whiting Field is located in Santa Rosa County, in Florida's northwest coastal area, approximately 5.5
miles north of Milton and 25 miles northeast of Pensacola (Figure 1-1). NAS Whiting instaliation is
approximately 3,842 acres in size, and consists of two airfields separated by an industrial area. Figure 1-
2 presents the installation layout and the locations of the sites at NAS Whiting Field.

NAS Whiting Field, home of Training Air Wing Five (TRAWING FIVE), was constructed in the early 1940s.
It was commissioned as the Naval Auxiliary Air Station Whiting Field in July 1943 and has served as a
naval aviation training facility ever since its commissioning. The field's mission has been to train student
naval aviators in the use of basic instruments; formation and tactic phases of fixed-wing, propeller-driven

aircraft; and, basic and advanced helicopter operation.
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1.3 PURPOSE OF THE INVESTIGATIONS: SITE ASSESSMENT
AND REMEDIAL INVESTIGATION AND FEASIBILITY
STUDY

The purpose of the Site Assessment investigation is to collect data and characterize the site to determine
if a Rl will need to be conducted. The purpose of the Rl is to collect data and characterize the site to
assess the threai(s) to human health and the environment, while the FS serves to identify a range of
remedial alternatives to address any identified risk. To achieve this objective, an Rl will be conducted to
assess the nature and distribution of chemicals associated with a number of sites at the installation. The
data collected during the RI field program will be used in the FS to evaluate and select remedial
alternatives to provide permanent, feasible solutions to environmental contamination problems at NAS
Whiting Field.

This Work Plan was prepared by Tetra Tech NUS, Inc. (TtNUS) under a Comprehensive Long-term
Environmental Action Navy (CLEAN) contract with the SOUTHNAVFACENGCOM for conducting an
RI/FS at Sites 7, 29, 35, 39 and 40, and a Site Assessment at Sites 5 and 38 and PSC 1485C.

The Site Assessment will be conducted in accordance with the methods described in the following
USEPA document: Guidance for Performing Site Inspections Under CERCLA (1992).

The RI/FS will be conducted in accordance with the methods described in the following USEPA
documents: Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA
(1988a), The Superfund Accelerated Cleanup Model (SACM) (1992a), Final Guidance: Presumptive
Response Strategy and Ex-Situ Treatment Technologies for Contaminated Ground Water at CERCLA
Sites (1996a), Presumptive Remedies: Site Characterization and Technology Selection for CERCLA Sites
with Volatile Organic Compounds in Soils (1993a), and Guidance on Remedial Actions for Contaminated
Ground Water at Superfund Sites (1988b).

The objectives of the investigations described in this workplan are to:

Determine the nature and distribution of contaminants at the site.

¢ Identify potential threats to public health or the environment posed by the potential release of

contaminants from the site.

Evaluate potential remedial alternatives based on engineering factors, implementability,

environmental and public health concerns and costs.
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This Work Plan presents the technical scope of actions necessary to achieve these objectives and the
schedule for conducting field activities, preparing reports, and developing and evaluating remedial
alternatives. The program has been designed to be as efficient and streamilined as possible to support a
rapid data acquisition and evaluation process during the investigation. To this end, investigators begin
with the understanding that it will not be possible to completely characterize this site or any other similar
site, even with a very large number of explorations and chemical analyses. Rather, the approach will be
to sufficiently characterize the site with a limited number of explorations and analyses that will permit
development and refinement of a conceptual model based on reasonable conclusions drawn from those
data. USEPA’s presumptive response strategy will be used to identify remedial alternatives that will be
evaluated during the FS process, and the investigation wili be planned to provide technology-specific data
required to support selection of the presumptive response. Contingencies are included in this Work Plan
that may be invoked at any time during the investigation when it becomes apparent that‘ probable
conditions have given way to deviations. In this situation, a working hypothesis will be formulated that will
evolve and grow as knowledge of the site increases, providing a balance between managed uncertainties

and site investigation activities, resuiting in improved efficiencies.

This Work Pian consists of nine sections and seven appendices. Section 1.0 provides an introduction to
the process and a description of the components of the Work Pian. Section 2.0 summarizes the site
background and setting and includes a description of the site, its history, the geologic and hydrogeologic
settings, and a summary of the results of previous investigations. Also in Section 2.0 is an approach
overview that presents and discusses the concepts of streamlining and presumptive remedies
(USEPA 1993a and 1996a) as well as an evaluation of data needs. Section 3.0 provides the rationale
and task-by-task approach for the field investigation activities. Section 4.0 describes the laboratory
analytical program. The risk assessment and waste management [investigation-derived waste (IDW)]
tasks are described in Sections 5.0 and 6.0, respectively. Section 7.0 describe the Site Assessment and
RI reports and Section 8.0 describes the FS report. The project schedule is presented in Section 9.0.
Appendix A contains a summary of potential federal and state appiicable or relevant and appropriate
requirements (ARAR's) that may apply to these Sites. Field investigation procedures and forms are
contained in Appendix B, Appendix C contains a time line and history for Clear Creek, and the NAS
Whiting Field IDW Management Plan is included in Appendix D. The Final Health and Safety Plan and
Quality Assurance Project Plan are included in Appendix E and F, respectively. Appendix G includes the
UST Closure Assessment and Data from the Used Oil Site (Site 29).
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2.0 INSTALLATION BACKGROUND AND SETTING

2.1 INSTALLATION LOCATION AND DESCRIPTION

NAS Whiting Field is located in Santa Rosa County, in Florida's northwest coastal area, approximately 5.5
miles north of Milton and 25 miles northeast of Pensacola (Figure 1-1). Mobile, Alabama, is
approximately 79 miles west of the air station, and Tallahassee, the capital of Florida, is 174 miles to the
east. NAS Whiting Field presently consists of two airfields (North and South Fields) separated by an
industrial area. North Field is used for fixed-wing aircraft training, while South Field is used for helicopter
training. The installation is approximately 3,842 acres in size. NAS Whiting Field provides the support
facilities for flight and academic training. Most of these services and support activities are provided by
private contractors. Figure 1-2 presents the installation layout and the locations of the sites at NAS
Whiting Field. |

Land surrounding NAS Whiting Field consists primarily of agricultural land to the northwest, residential

and forested areas to the south and southwest, and forests along the remaining boundaries.

Located on an upland area, elevations at NAS Whiting Field range from 30 to 190 feet above sea level.
The facility is bounded by low-lying receiving waters: Clear Creek to the west and south and Big
Coldwater Creek to the east. These two streams are tributaries of the Blackwater River. The Blackwater
River discharges to the estuarine wateré of the East Bay of the Escambia Bay coastal system. Both Clear
Creek and Big Coldwater Creek are classified by the Florida Department of Environmental Protection
(FDEP) as Class Il Waters—Recreation—Propagation and Management of Fish and Wildlife. The
Blackwater River is classified as an Outstanding Florida Water. Outstanding Waters are considered to be

of exceptional recreational and ecological significance.
2.2 INSTALLATION HISTORY

NAS Whiting Field was constructed in the early 1940s and commissioned as a Naval Auxiliary Air Station
in July 1943. NAS Whiting Field has served as a naval aviation training facility ever since its
commissioning. The field's mission has been to train student naval aviators in the use of basic
instruments, formation and tactical phases of fixed-wing, propeller-driven aircraft, and basic and advanced

helicopter operation.
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NAS Whiting Field is the home of TRAWING FIVE. Subordinate commands currently stationed at NAS
Whiting Field include fixed-wing training squadrons VT-2, VT-3, and VT-6 and helicopter training
squadrons HT-8 and HT-18. VT-2 and VT-3 are stationed at North Field. VT-6 was originally stationed at
South Field; however, in 1972, with the transfer of HT-8 and HT-18 to South Field, VT-6 was transferred
to North Field. This division stil exists, with North Field being used for fixed-wing training and South Field

for helicopter training.
23 GEOLOGIC SETTING

The following discussion of the geologic setting at NAS Whiting Field is based on Technical Memorandum
No. 2 (Final), Geologic Assessment, Remedial Investigation and Feasibility Study, Phase IIA
[ABB Environmental Services, Inc. (ABB-ES) 1995a].

The majority of Santa Rosa County, including NAS Whiting Field, is located in the Western Highlands
subdivision of the Coastal Plain Physiographic province. The Coastal Plain Physiographic province is a
major division of the United States that extends eastward from Texas and as far north as New York. The
Coastal Plain is primarily underlain by beds of sand, silt, clay, and limestone that dip gently toward the

coast. Most of these sediments were deposited during periods of elevated sea levels.

The Western Highlands subdivision consists of a well-drained, southward-sloping plateau that has been
eroded by numerous streams (Scott 1992). Three marine shorelines can be recognized from existing
topographic profiles across Escambia and Santa Rosa Counties. The shoreline at 30 feet above National
Geodetic Vertical Datum (NGVD) is visible as the Pimlico terrace, the Penholoway terrace represents the
relic shoreline at 70 feet above NGVD, and the third shoreline is a seaward-sloping upland surface
ranging from 70 to 270 feet above NGVD (Marsh 1966).

The southwestward dip of all the formations (down to the Cretaceous-period deposits) in Santa Rosa
County is explained by the fact the area is located on the eastern flank of the Mississippi embayment
(westward dip) and the northern flank of the Guif Coast Geosyncline (southward dip} (Marsh 1966). The
Gulf Coast Geosyncline, located slightly south of the present coastline, was created by subsidence during
deposition of 50,000 feet of Tertiéry deposits. The local structure created by these regional features is a
simple homocline with few faults and folds found in northern Santa Rosa County.

The subsurface geology of Santa Rosa County has more in common with the central Gulf Coast of

Alabama, Mississippi, and Louisiana than it does with that of peninsular Florida. Only two peninsular

Florida units (the Tampa Formation and the Ocala Group) are present within the area (Marsh 1966).
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NAS Whiting Field is underlain by a thick sequence of Tertiary sedimentary formations. A generalized
geologic column of these formations is presented in Figure 2-1. The regional geologic characterization
presented in this section was compiled using numerous documents prepared by the Florida Geologic
Survey (Marsh 1966; Musgrove, Barraclough, and Grantham 1965; Scott 1992).

The oldest formation studied in the panhandle area (Escambia and Santa Rosa Counties) is the
Hatchetigbee Formation of the early Eocene series. This formation is composed of silty clay with beds of
glauconitic shale and shaly limestone. The average thickness of the Hatchetigbee Formation is 315 feet
(Marsh 1966).

Overlying the Hatchetigbee is the Tallahatta Formation of middie Eocene, consisting of shale and siltstone
deposits interbedded with gray limestone and well-sorted sand. Above the Tallahatta is the Lisbon
equivalent that has been correlated with the Lisbon Formation of Alabama. The Lisbon is approximately
500 feet thick and consists of a shaly limestone (Marsh 1966; Scott 1992).

The upper Eocene series is represented by the Ocala Group. The Ocala is a light-gray limestone and
averages 165 feet in thickness. Fifty-seven species of Foraminifera were identified in this group.
Unconformably overlying the Ocala is the Bucatunna Clay member of the Byram Formation. The
Bucatunna is a dark gray, soft ciay averaging 125 feet in thickness throughout the western Florida
Panhandie (Marsh 1966; Scott 1992).

The Chickasawhay Limestone and Tampa Formation are so similar in the western Panhandie that they
are presented as undifferentiated on the geologic column. The Chickasawhay is a gray, dolomitic
limestone, while the Tampa is a light gray to white, hard limestone (generally not dolomitic). These
undifferentiated sediments range in thickness from 30 to 270 feet in western Florida; however, they are
believed to be between 100 and 150 feet thick in northern Santa Rosa County (Marsh 1966; Scott 1992).

Above the Chickasawhay-Tampa Formation lies the Pensacola clay, consisting of an upper and lower
member of dark to light gray, sandy clay. These two members are separated by the Escambia sand
member of gray, fine- fo coarse-grained sand (Marsh 1966; Scott 1992). The upper member of the
Pensacola clay is not present in the immediate vicinity of NAS Whiting Field, and the lower member is
believed to pinch out north of the installation (Marsh 1966).
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Miocene coarse clastics, however, are present throughout the western Florida Panhandle. These coarse
clastics are described as brown to gray, poorly sorted sand and gravei with thick lenses of clay. These
sediments overlie the Chickasawhay limestone in the vicinity of NAS Whiting Field (Marsh 1966).

The Citronelle Formation of Pleistocene age overlies the Miocene coarse clastics and is very similar in
composition. The two units are differentiated by the abundance of shells in the Miocene coarse clastics.
The thickness of the Citronelle Formation ranges from 40 to 800 feet in westernmost Florida, and between
250 and 400 feet in northern Santa Rosa County. The Citronelie Formation also contains layers of fossil
wood, limonite-cemented zones, shells, and kaolinitic burrows of aquatic animais (Marsh 1966;
Scott 1992).

The overlying marine terrace deposits are thin in comparison to the Citronelle Formation and are
indistinguishable from Citronelle sediments. They are typically included in the average thickness of the
formation (Marsh 1966).

In Escambia and Santa Rosa Counties, the Citronelle Formation consists principally of quartz sand that
contains numerous lenses, beds, and stringers of clay and gravel. The lithology changes abruptly over
short distances. The sand is typically light yellowish-brown to reddish-brown, although some is white or
light gray. The grains are typically angular to subangular and very poorly sorted; ranging from very finely
to very coarsely grained. Clay occurs in lenses as thick as 60 feet and is primarily white or gray in color,
although lavender and yellow brown are not uncommon. The rapid facies changes, absence of fossils,
and presence of sand and gravel suggest that the shallow sediments of the sand and gravel aquifer were
deposited in an environment similar to that of the current Mississippi River delta. The sediments were
probably deposited in stream channels, which continually shifted back and forth across the face of the
delta. The clay lenses were deposited in quiet pools or abandoned channels, whereas the gravel was
deposited in swiftly moving streams nearby (Musgrove, Barraclough, and Grantham 1965).

24 HYDROGEOLOGIC SETTING

NAS Whiting Field is located within the boundaries of the Northwest Florida Water Management District
(NWFWMD), which encompasses the entire Florida panhandle. The topography of northwest Florida is
the result of 25 million years of stream erosion and deposition in addition to wave action during periods
when the shoreline exceeded its present level. The resulting surficial sediments consist of sand and silt
mixtures containing interbedded clay lenses (ABB-ES 1995b).
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241 Regional Hydrogeology

Groundwater in northwest Florida occurs within three major aquifer systems. These aquifer systems
include: the surficial aquifer system (referred to as the sand-and-gravel aquifer in the western panhandle),
the intermediate aquifer system and confining unit, and the Floridan aquifer system (NWFWMD 1988;
Scott 1992).

The three aquifer systems in Escambia and Santa Rosa Counties differ significantly from their
counterparts throughout the remainder of the district. For example, the sand-and-gravel aquifer is
considerably thicker in the western part of the panhandle than is its counterpart (the surficial aquifer) in
the eastern part of the panhandle (NWFWMD 1988). The intermediate system in the eastern part of the
panhandle consists of a confining layer that contains thin water-bearing zones. The confining layer is
called the Pensacola Clay in Escambia and Santa Rosa Counties. It consists of upper and lower
members separated by the Escambia sand member. The upper member pinches out west of Milton, and
the lower member is absent in the northern haif of Escambia and Santa Rosa Counties. The installation is
situated at the approximate location where the lower member begins interconnecting with the Miocene
coarse clastics. Although the intermediate system contains water-bearing units, it functions primarily as a
confining unit between the surficial (sand-and-gravel) aquifer and the Floridan aquifer throughout the
entire district. The Floridan aquifer in Escambia and Santa Rosa-Counties contains a confining unit (the
Bucatunna Clay Member of the Byram Formation, middle Oligocene in age) that divides the Floridan
aquifer into upper and lower units. The Bucatunna Clay is present in only the western part of the
panhandle (NWFWMD 1988; Scott 1992). '

The sand-and-gravel aquifer is the major water-bearing unit in Santa Rosa County and the only aquifer
that has been studied in the IR program at NAS Whiting Field. The aquifer consists of a complex
sequence of sand, gravel, silt, and clay estimated to be approximately 350 feet thick in the vicinity of the
airfield (Scott 1992). The sand-and-gravel aquifer includes the upper Miocene coarse clastics, the
Citronelle Formation, and marine terrace deposits. These units have similar hydraulic properties and
sametimes are indistinguishable. The aquifer consists of poorly sorted, fine- to coarse-grained sands with
gravel and lenses of clay that may be as thick as 60 feet. The presence of interbedded clay layers often
creates localized artesian conditions in which the less permeable clay deflects the surface of the water
table below its true (unconfined) elevation. In some areas the aquifer may be subdivided into upper and
lower zones, which are separated by layers of clay or clayey sand. These semiconfining layers are
typically leaky, and the upper part serves as the primary source of recharge to the more productive lower
zone of the aquifer (NWFWMD 1991). Groundwater can aiso potentially move laterally along the
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semiconfining layers until it discharges into local streams or other surface water features
(NWFWMD 1991; Scott 1992).

Throughout most of the Florida panhandle, the bottom of the sand-and-gravel aquifer is typically marked
by the intermediate aquifer system. In Escambia County, the Pensacola Clay Formation serves as the
confining layer. Throughout most of Santa Rosa County, only the lower member of the formation is
thought to overlay the top of the Upper Floridan. NAS Whiting Field is located approximately 4 miles

south of where the lower member pinches out complete|y (Musgrove, Barraclough, and Grantham 1965).

Virtually all of the groundwater used in Santa Rosa County is pumped from the sand-and-gravel aquifer.
The aquifer is recharged entirely by rainfall. The western panhandle receives between 55 and 67 inches
of rainfall per year (NWFWMD 1988). Evapotranspiration returns approximately 60 percent of the total
volume of rainfall to the hydrologic cycle before entering the aquifer systems. Rainfall is generally highest
in the summer months and lowest in fall and winter.

The water quality of the sand-and-gravel aquifer is satisfactory for most uses. The concentrations of
naturally occurring dissolved minerals are low due to the insolubility of the sand through which the water
migrates. The pHv of water in the aquifer falls as low as 5.0 in some areas, largely as a result of high
concentrations of dissolved iron (Florida Geological Survey 1992).

The hydraulic properties of the sand-and-gravel aquifer have been studied throughout Escambia County
(NWFWMD 1991). The results of this work have indicated the transmissivity of the main producing zone
is variable throughout the county (5,000 to 20,000 square feet/day) and the values from the western part
of the county fall within the lower end of the range. The average storativity for the main producing zone is
on the order of 1 x 10* (dimensionless). Transmissivity calculated from multi-well aquifer tests conducted
by NWFWMD ranged from 5,800 to 7,800 square feet/day, with storage coefficients of 2.9 x 10 to 5.7 x
10 (dimensionless) (NWFWMD 1991). ‘

2.4.2 Groundwater Flow Direction

Shallow, intermediate, and deep groundwater flow patterns in the sand and gravel aquifer were
determined based on water level data from monitoring wells. Figures 2-2 and 2-3 provide a graphic
representation for the shallow and deep flow zones, respectively, collected during the February 8 and 9,
1994, water level measurement event. Groundwater flow contour maps were also completed for the
September 30 and October 1, 1993, measurement event. Both shallow and deep zone groundwater

maps showed flow patterns similar to those on the February 1994 flow maps. Because of the limited
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number of intermediate zone monitoring wells, the flow direction was not determined for this interval
(ABB-ES 1995b). As indicated on Figures 2-2 and 2-3, both shallow and .deep groundwater flow

throughout most of the Industrial Area is to the south and southwest.

A review of the monitoring well data indicated a perched groundwater flow zone corresponding with
previously identified clay layers lies within the Industrial Area. A comparison of groundwater elevations
with lithologic logs for individual monitoring wells indicated potential perched groundwater conditions at
Sites 3 and 4 [Underground Storage Tank (UST) Site 1467}, Site 7 (UST Site 1466), and Site 29 (Auto
Hobby Shop). Figure 2-4 shows the inferred groundwater contours for the perched zone within the

Industrial Area.

The variation in water levels between identified perched monitoring wells and monitoring wells screened
across the water table ranged from 2.31 feet at Site 3 (monitoring well WHF-3-2) to 8.98 feet at Site 29.
The largest difference in water level elevations occurred north of Site 4 (UST Site 1467) in UST wells
WHF-1467-6D and WHF-1467-26, where the water levels varied by 17.61 feet. Interpretation of the
perched groundwater potentiometric surface suggests a more irregular flow pattern than that of the
shallow (Figure 2-2) or deep (Figure 2-3) flow zones. The irregular flow pattern is probably a result of
influence by the surface of the clay layer upon which it is perched (ABB-ES 1995b).

243 Horizontal and Vertical Gradients

Horizontal hydraulic gradients in the Industrial Area varied over one order of magnitude. Values ranged
from 0.016 feet/feet (monitoring wells WHF-29-5 and WHF-29-4) to 0.0002 feet/feet (monitoring wells
WHF-30-5 and WHF-30-3). The average horizontal hydraulic gradient for the Industrial Area was the
same (0.0046 feet/feet) for measurement events conducted in October 1993 and February 1994 (ABB-ES
1995b).

Vertical hydraulic gradients varied by up to two orders of magnitude from 0.0486 feet/feet at Site 3 well
cluster WHF-3-3 to 0.0006 at Site 5 well cluster WHF-5-9. The direction of the vertical hydraulic gradient
was predominantly downward. An upward hydraulic gradient occurred at one well cluster (WHF-6-1) at
Site 6, and two well clusters (WHF-3-7 and WHF-5-9) indicated a reversal of flow direction from

downwérd to upward between the groundwater elevation measurement events (ABB-ES 1995b)

TTNUS/TAL-99-024/0052/4.1 2-8 CTO 0079
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Vertical hydraulic gradients varied by up to two orders of magnitude from 0.0486 feet/feet at Site 3 well
cluster WHF-3-3 to 0.0006 at Site 5 well cluster WHF-5-9. The direction of the vertical hydraulic gradient
was predominantly downward. An upward hydraulic gradient occurred at one well cluster (WHF-6-1) at
Site 6, and two weli clusters (WHF-3-7 and WHF-5-9) indicated a reversal of flow direction from

downward to upward between the groundwater elevation measurement events (ABB-ES 1995b)

244 Hydraulic Conductivity and Seepage Velocity

Slug tests were conducted at 12 shallow and 5 deep monitoring wells. From a total of 59 slug tests
performed on the wells, 45 were deemed usable. Hydraulic conductivity for the shallow and intermediate
monitoring wells varied from 31.16 feet’/day (1.10 x 10 cm/sec) at Site 5 to 0.35 feet/day (1.24 x 10*
cm/sec) at Site 6 (South Transformer Qil Disposal Area). The geometric mean across the Industrial Area
was 4.48 feet/day (1.57 x 10° cm/sec) for the shallow and intermediate-depth monitoring wells. For the
deep monitoring wells, hydraulic conductivity ranged from 41.46 feet/day (1.46 x 102 cm/sec) (WHF-3-7D)
to 0.32 feet/day (1.12 x 10* cm/sec) (WHF-5-8D). The geometric mean for the deep wells was 6.67
feet/day (2.35 x 10 cm/sec; ABB-ES 1995b).

The shallow and intermediate monitoring well screen elevations ranged from 77 feet above to 2 feet below
mean sea level (MSL). The sediments in this depth range varied from poorly graded sands to clayey/silty
sands. The deep monitoring well screen elevations ranged from 11 feet above to 12 feet below MSL. The
lithologies in this depth range varied from well-graded to poorly graded, dense sands (ABB-ES 1995b).

The calculated seepage velocity value for the Industrial Area ranged from 0.48 feet/day at Site 29 to 0.004
feet/day at Site 6. The average of the seepage velocity values for the Industrial Area was 0.11 feet/day
(ABB-ES 1995Db).

2.5 PREVIOUS INVESTIGATIONS

Table 2-1 Summary of Site Investigations and Table 2-2 Summary of Potential Sites contain information of
previous investigations at NAS Whiting Field.

2.6 INVESTIGATION APPROACH OVERVIEW

The current system for Superfund cleanups allows for two cleanup pathways: remedial actions and
removal actions. The remedial action pathway is traditionally structured toward long-term remedies that -

address risk as predicted under future scenarios. This traditional process has led to long study-based

TTNUS/TAL-99-024/0052/4.1 2-12 CTC 0079
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Table 2-1
Summary of Groundwater Investigations
RIFFS Work Plan for Sites 5, 7, 27, 35, 38, 40, and PSC 1485C
NAS Whiting Field, Milton, Florida
Site Site Name Previous Groundwater Studies
No.
Verification RUFS RIFS Navy's RUFS RIFS ?:56“:‘;’2?;':79 RIFS
Study' (June Phase P Phase lIA® usT Phase IIB® Phase 1IB® ( Juneg1997) Phase IIC®
1986) (May 1991) (April 1994) Program* (Nov 1995) (Aug 1997) (May 1998)
(Aug 1993)
1 Northwest Disposal Area * * * * *
2 Northwest Open Disposal * * *
Area
3 Underground Waste Solvent * * * * * *
Storage Area
4/1467  North AVGAS Tank Sludge * * * * * *
Disposal Area
5 Battery Acid Seepage Pit * * *
6 South Transformer Oil * * * * *
Disposal Area
711466  South AVGAS Tank Sludge * * * * *
Disposal Area
8 AVGAS Fuel Spill Area * "
9 Waste Fuel Disposal Pit * * * * *
10 Southeast Open Disposal * * * * *
Area (A)
11 Southeast Open Disposal * * * * *
Area (B)
12 Tetraethyl Lead Disposal Area * * * * *
13 Sanitary Landfill * * * * *
See notes at end of table.
TTNUS/TAL-99-024/0052/4.1 2-13 CTO 0079
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Table 2-1 continued

Summary of Groundwater Investigations

RI/FS Work Plan for Sites 5, 7, 27, 35, 38, 40, and PSC 1485C
NAS Whiting Field, Milton, Florida

Site Site Name Previous Groundwater Studies
Num-
ber
Verification RUFS RUFS Navy's Navy's RUFS Site Screenng RIFS
Study (June Phase 2 Phase IIA® uSsT USsT Phase IIB® (j"es 1%2;’ o Phase IIC?
1986) (May 1991) (April 1994) Program* Program* (Aug 1997) une 1997) (May 1998)
(Aug 1993) (Aug 1993)
14 Short-term Sanitary Landfill * * * * *
15 Southwest Landfill > * * * *
16 Open Disposal and Burning * * * * *
Area
17 Crash Crew Training Area * * * * *
18 Crash Crew Training Area * * * * *
29 Auto Hobby Shop * * *
30 South Field Maintenance * * *
Hangar Area
31 Sludge Drying Beds and * * *
Disposal Areas
32 North Field Maintenance " * * *
Hangar Area
33 Midfield Maintenance Hangar * * *
Area
35 Building 1429, Public Works *
Maintenance Facility
36 Building 1440A, Auto Repair *
Booth
See notes at end of table.
TTNUS/TAL-99-024/0052/4.1 2-14 CTO 0079
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Table 2-1 continued
Summary of Groundwater Investigations

RI/FS Work Plan for Sites 5, 7, 27, 35, 38, 40, and PSC 1485C
NAS Whiting Field, Milton, Florida

Site Site Name Previous Groundwater Studies
Num-
ber .
Verification RUFS RIFS Navy's Navy's RIFS Slr'fjeig;‘:gg,g RIFS
Study (June Phase P Phase IIA® UST UST Phase IIB® (June 1997) Phase lIC?
1986) (May 1991) (April 1994) Program* Program®* (Aug 1997) (May 1998)
(Aug 1993) (Aug 1993)
37 Building 1486, Paint Spray *
Booth
38 Building 2877, Former Goif
Coarse Maintenance Building
39 Clear Creek Flood Plain
40 Facility-wide Groundwater

1485C  Pesticide Storage Building
1485C

Notes:
' Geraghty & Miller, Inc., 1986, Verification Study Assessment of Potential Groundwater Pollution at NAS Whiting field Milton Florida.

2 ABB-ES, 1992, Remedial Investigation and Feasibility Study Phase I, Naval Air Station Whiting Field Milton Florida, Technical Memorandum No. 5 Groundwater Quality Assessment, Final
Report

* ABB-ES, 1995, Remedial Investigation and Feasibility Study Phase A, Technicai Memorandum No. 5 Groundwater Assessment, Naval Air Station Whiting Field Milton, Florida, Final Report.

* ABB-ES, 1994, Jurisdiction Assessment Report, Underground Storage Tank Program Sites1466 and 1467, Installation Restoration Program Sites 4 and 7, Naval Air Station Whiting Field,
Milton, Florida. Final Report

® ABB-ES, 1996, Remedial investigation Industrial Area Groundwater Investigation Interim Report, Naval Air Station Whiting Field Mitton Fiorida, Draft Report
& ABB-ES, 1998, Industrial Area Groundwater Investigation Interim Report Addendum, Naval Air Station Whiting Field Milton, Florida, Draft Report
7 Harding Lawson Associates, Inc., 1999, Draft Final Report on the Investigation at sites 35, 36, and 37 naval Air Station Whiting Field, Milton Florida

8 The analytical resuits for the groundwater sampling event have not been presented. The analytical resuits will be presented and discussed in the Rl report for Site 40.
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TABLE 2-2

SUMMARY OF POTENTIAL DISPOSAL SITES
' WORK PLAN FOR
SITES 5, 7, 29, 35, 38, 39, 40, AND PSC 1485C

nev. 2
01/14/00

NAS WHITING FIELD
MILTON, FLORIDA
PAGE 1 0OF 3
Site No. Site Name and Type Location Period of Types of Material Comments
Operation Disposed of
1 Northwest Disposal Area North Field, west side 1943-1965 Refuse, waste paints, thinners, Secondary disposal area during this
(tandfilly solvents, waste oils, and period; site covers 5 acres.
hydraulic fluids.
2 Northwest Open Disposal Area  North Field, west side 1976-1984 Construction and demolition Former borrow  pit  location,
(landfitl) debris, tires, and furniture. commonly referred to as the "Wood
Dump."
3 Underground Waste Solvent North Field, south of Building 1980-1984 Waste solvents, paint stripping Wastes generated by paint stripping
Storage Area (tank) 2941 residue, and 120-gallon spill. operations.
4 North AVGAS Tank Sludge North Field, north of Tow Lane  1943-1968 Tank-bottom sludge containing Sludge disposal in shallow holes
Disposal Area tetraethy! lead. near tanks.
5 Battery Acid Seepage Pit South Field, southwest of 1964—-1984 Waste electrolyte solution con- Pits located 110 feet from.potable
(contaminated soil) Building 1454 taining heavy metals and waste  supply well (W-S2).
- battery acid. ]
6 South Transformer Oil Disposal ~ South Field, southeast of 19405-1960s PCB—contaminated  dielectric  Disposal in drainage ditch.
Area (contaminated soil) Building 1454 fluid.
7 South AVGAS Tank Sludge South Field, west of Building 1943-1968 Tank-bottom sludge containing Sludge disposed of in shaliow holes
Disposal Area (landfill and 1406 tetraethyl lead. near tanks.
tanks)
8 AVGAS Fuel Spill Area South Field, south of Building Summer 1972 AVGAS containing tetraethyl  Fuel spill of about 25,000 gallons on
(contaminated soil) 1406 lead. an area of about 2 acres.
9 Waste Fuel Disposal Pit South Field, east side 1950s-1960s Waste AVGAS containing tetra- Fuel disposed of in former borrow
(landfill) ethyl lead. pit.
10 Southeast Open Disposal Area  South Field, southeast area 1965-1975 Construction and demolition de-  Secondary disposal area during this
(A) (landfill) bris, waste solvents, paint, oils, period; site covers about 4 acres.
hydraulic fluid, PCBs, pesti-
cides, and herbicides.
11 Southeast Open Disposal Area  South Field, southeast area .1943-1970 Construction and demolition Secondary disposal area during this
(B) (landfill) debris, waste solvents, paint, period; site covers about 3 acres.
oils, hydraulic fluid, and PCBs.
12 Tetraethyl Lead Disposal Area South Field, southeast area May 1, 1968 Tank-bottom sludge and fuel Disposal area posted with warning;
(waste pile) filters contaminated with tetra- site consists of two earth-covered
ethyl lead, mounds; 25-foot by 25-foot area.
13 Sanitary Landfill (landfill) South Field, southeast area 1979-1984 Refuse, waste solvents, paint, Primary sanitary landfill that
hydraulic fluids, and asbestos. potentially  received  hazardous
wastes the first year of operation.
TTNUS/TAL-99-024/0052/4.1 2-16 CTO 0079



TABLE 2-2

SUMMARY OF POTENTIAL DISPOSAL SITES
WORK PLAN FOR
SITES 5, 7, 29, 35, 38, 39, 40, AND PSC 1485C

{
T xev. 2
01/14/00

NAS WHITING FIELD
MILTON, FLORIDA
PAGE 2 OF 3
Site No. Site Name and Type Location Period of Types of Material Comments
Operation Disposed of
14 Short-Term Sanitary Landfill South Field, southeast area 1978-1979 Refuse, waste solvents, oils, Primary sanitary landfill for brief
(landfill) paint, and hydraulic fluids. period; relocated due to drainage
problems.
15 Southwest Landfill (landfill) South Field, southwest area 1965-1979 Refuse, waste paints, oils, sol- Primary landfill for this time period;
vents, thinners, asbestos, and covers about 15 acres.
: hydrauiic fluid.
16 Open Disposal and Burning South Field, southwest area 1943-1965 Refuse, waste paints, oils, sol- Primary disposal area for this time
Area (landfill) vents, thinners, PCBs, and hy- period; covers about 10 acres.
draulic fluid.
17 Crash Crew Training Area North Field, west side 1951-1991 JP-5 fuel. Waste fuels and some solvents ignit-
(contaminated soil) ed, then extinguished.
18 Crash Crew Training Area North Field, west side 1951-1991 JP-5 fuel. Waste fuels and some solvents ignit-
(contaminated soil) ed, then extinguished.
29 Auto Hobby Shop Area around Building 1404 1943—-present Paint, oils, and soivents. Abandoned underground waste oil
tanks.
30 South Field Maintenance Area around Building 1406 1943-present Fuels, solvents, and oils. Abandoned underground waste oil
Hangar ‘ tanks.
31 Sludge Drying Beds and Wastewater Treatment Plant 1943-1990 Wastewater Treatment Plant Sludge from beds spread on ground
Disposal Areas and along perimeter road sludge. along perimeter road.
32 North Field Maintenance Area around Building 1424 1943—-present Fuels, solvents, and oils. Abandoned underground waste oil
Hangar tanks.
33 Midfield Maintenance Hangar Area around Building 1454 1943-present Fuels, solvents, and oils. Abandoned underground waste oil
tanks.
35 Public Works Maintenance Industrial Area, Building 1429 1943-present Fuel, soil, solvents. A service station with a pump island
Facility, Building 1429 and seven USTs was formerly at this
site. The station was used for
maintenance of vehicles and
equipment. Three USTs were
abandoned in 1984.
36 Auto Repair Booth, Industrial Area, Building 1943—to early 1980s  Qil, grease, fuel, and solvents. Site was used as auto repair booth

Building 1440A

1440A

and has a UST located on the east
side of the building.
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TABLE 2-2

SUMMARY OF POTENTIAL DISPOSAL SITES
WORK PLAN FOR
SITES 6, 7, 29, 35, 38, 39, 40, AND PSC 1485C

Rev. 2
01/14/00

NAS WHITING FIELD
MILTON, FLORIDA
PAGE 3 OF 3
Site No. Site Name and Type Location Period of Types of Material Comments
Operation Disposed of
37 Paint Spray Booth, Industrial Area, Building 1486 1943-present Paint and soivents. This building contained a furniture
Building 1486 » shop and paint spray booth. Fumes
from the painting operations were
captured and combined with water,
then discharged to the sanitary
sewer.
38 Golf Course Maintenance Northeast Perimeter Road, Unknown to 1994 Metals, solvents, grease, and Battery reconditioning was
Building, Buiiding 2877 goif course pesticides. conducted in this building until 1979.
Pesticides were also stored and
mixed in the building until 1983.
39 Clear Creek Floodplain Southwest Perimeter Road Unknown Potential solvents, oil, and fuel.  Storm water has been discharged to
the area, and rusted drums were
found in the floodplain in 1992.
40 Basewide Groundwater Basewide - includes site 1940'’s to present All materials previously Groundwater both from specific sites
specific & muiti-site plumes mentioned and the entire base are included in
. this site
PSC Pesticide Storage Building Area around former Buuilding Unknown to 1980's Storage area for pesticides and  Building burned to ground in 1980's.
1485C 1485C nursery chemicals No investigation done to date.
Notes: AVGAS - aviation gasoline
JP-5 — jet propellant 5
PCB - polychlorinated biphenyls
UST ~ underground storage tank
TTNUS/TAL-99-024/0052/4.1 2-18 CTO 0079
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investigations to enable detailed alternative selection and evaluation of proposed remedies.

Recognizing the process is both slow and expensive, USEPA sought to encourage flexibility in the
program through the SACM program (USEPA 1992a). SACM encourages early action or development of
ways to focus the RUFS parts of an investigation, especially for certain types of sites with similar
characteristics such as contaminated groundwater or VOCs in soil. The goal of SACM is to accelerate the

entire remedial process.

Based on information acquired from evaluating and remediating previous Superfund sites, the
presumptive remedy approach, which is one acceleration tool within SACM, has been developed by
USEPA (USEPA 1993b). Presumptive remedies are preferred technologies for common categories of
sites, based,on historical patterns of remedy selection within the Superfund program. The use of
presumptive remedies can streamline or focus the site investigation and remedy selection, reducing the

cost and time required to clean up the site.

For the Site Assessments at Sites 5, 38 and PSC 1485C at NAS Whiting Field USEPA’s Guidance for
Performing Site Inspections Under CERCLA (USEPA 1992) will be used.

For the RI of Sites 7, 29, 35, 39, and 40 at NAS Whiting Field, USEPA's presumptive remedy strategy
presented in Final Guidance: Presumptive Response Strategy and Ex-Situ Treatment Technologies for
Contaminated Ground Water at CERCLA Sites (USEPA 1996a) and Presumptive Remedies: Site
Characterization and Technology Selection for CERCLA Sites with Volatile Organic Compounds in Soils
(USEPA 1993a) will be used. The presumptive remedies for removal of volatile organic compounds
(VOCs) from soil are soil vapor extraction (SVE), thermal desporption, and incineration. The key strategy

elements for remediating contaminated groundwater sites include those listed below.

Site characterization should be coordinated with response actions, and both should be
implemented in a phased approach.

Early or interim actions shouid be used to reduce site risks and to provide additional site data.

Site characterization and interim action data should be used fo assess the likelihood of

restoring groundwater to ARARSs or risk-based cleanup levels.

Restoration potential should be assessed before establishing objectives for the long-term
remedy.

TTNUS/TAL-99-024/0052/4.1 2-19 CTO 0079
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Provisions for monitoring and evaluating the performance of all groundwater actions should

be included.
Groundwater response actions should generally be implemented in more than one phase.
Post construction refinements will generally be needed for long-term remedies.

During the investigations, information will be collected to evaluate both the presumptive remedies for
removal of VOCs from soil and for restoration/treatment of contaminated groundwater. Both active (e.g.,
pump and treat) and passive (e.g., natural attenuation) groundwater remedial alternatives will be
evaluated because it may be necessary to apply active remedial technologies to the plume source areas

and passive remedial technologies to restore the aqueous plume.

The steps presented below lead to identification of the most probable conditions and account for
reasonable deviations for the site that are to be used during design and implementation. Monitoring and
. contingent actions to take if deviations are detected are also identified.

1. Planning sessions are conducted to sort through issues, review existing data, and screen
possible remedial actions and technologies. A work plan is developed to give direction to the

subsequent investigation and analyses.

2. Information is gathered to determine general site conditions and to refine the nature and
extent of contamination. Investigations are complete when it is possible to determine
probable conditions (including associated risk), differentiate among alternatives, set
monitoring requirements, and identify reasonable deviations. Probable site conditions are
those most likely to occur. Reasonable deviations are other potentially valid interpretations of
site conditions.

3. The most probabie site conditions and reasonable deviations are established. Based on
identification of these conditions, conceptual designs incorporating both a base action and a
contingent action can be developed and a Record of Decision (ROD) can be signed. The
selected alternatives will identify probable technology performance and reasonable deviations
from that performance.

TTNUS/TAL-99-024/0052/4.1 2-20 CTO 0079
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4, Following remedy selection, remedial designs based on the most probable site conditions
plus designs covering contingencies for the agreed-upon reasonable deviations are

produced.

5. Parameters to detect deviations during construction and operation of remedial actions will be
selected. Key indicators (chemical, physicai, and others) are selected for observation during
remediation for both expected and reasonable-deviation conditions. The selected parameters
are measured, and necessary modifications (contingent action) are made if deviations occur.
Decisions on changes to the remedial action are made on the basis of the detected

deviations, then contingent actions are developed.

This proposed approach recognizes complete site characterization is not possible or necessary and,
therefore, the remaining uncertainties must be managed. This approach emphasizes the collection of
data only to support decisions. At all of the referenced Sites, because of the presumptive remedies
proposed, the primary decisions will be to determine (1) if free-phase dense, nonaqueous-phase liquids
(DNAPLs) are present in the subsurface and, if they are present, whether they can practicably be
removed; (2) the measures necessary to contain the groundwater plume (i.e., whether natural attenuation
is sufficient to contain and restore the aqueous plume in a reasonable time frame); and (3) whether soil in
the vadose zone poses an unacceptable risk to human health and the environment or a risk to
groundwater (i.e., through leaching of contaminants) and, if so, the actions needed to remediate the soil.
To make these decisions, data must be available to support a human health risk assessment, a qualitative

ecological risk evaluation, and an FS.

The following investigation strategies will be applied to the media surrounding Sites 5, 7, 29, 35, 38, 39,
40, and PSC 1485C to provide confidence that potential contamination has been identified and to verify

the conceptual site model (CSMj for groundwater and subsurface soil.

Soil and groundwater data will be collected near hot spots, potential migration pathways, at
Sites with identified groundwater standards exceedances (primary and secondary), and
suspected source areas to fill data gaps identified during pervious investigations. This data
collection will be performed to identify and quantify soil and groundwater contaminants in

potential source areas, and at existing sites.

At select locations both near the boundaries of the facility, and also at suspected groundwater

plume boundaries, where contamination is considered to be present at low concentrations,
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additional monitoring wells will be installed and groundwater data will be collected to define

the horizontal and vertical extent of contamination with more certainty.

Monitoring wells instalied below the “sand and gravel clay layer” to the top of the Pensacola
clay will be electronically logged (including gamma, SP, and resistivity ) to provide correlation

data.
When practicable, a minimum of 10 samples (per medium), considered by USEPA to be a minimum for
upper confidence limit (UCL) caiculation based on the normal or lognormal distributions, will be coliected.
If data are not distributed in normal or lognormal fashion, a nonparametric (distribution-free) statistic, the
approximate 95-percent UCL for the median, will be used.

2.7 DATA NEEDS EVALUATION

271 Conceptual Site Model

The CSM is a framework within which the environmental pathways of potential concern are identified and
illustrated. The media to be sampled to evaluate whether a release has occurred can bé identified from
the model. The CSM aiso serves as a framework for conceptualizing respohse actions. The CSM
includes a set of hypotheses about the contaminated media and environmental pathways selected on the
basis of existing data and understanding of the site. The source areas are identified as the areas of
suspected waste disposal. A contaminant release mechanism is defined as a process that results in
migration of a contaminant from a source area into the immediate environment. Once in the environment,

contaminants can be transferred between media and transported away from the source and/or site.

Figure 2-5 illustrates the various media, transport pathways, and exposure pathways that could be
affected by release of the source material. This model represents current and predicted future conditions
at the site, assuming the site remains an industrial area. In the CSM, a distinction is made between
probable conditions and reasonable deviations. For the most part, data collected will be used to
characterize the current nature and extent of contamination to support the human and ecological risk
assessments and the FS.

Contamination at the facility includes commingled trichloroethene (TCE) and combined benzene, toluene,
ethylbenzene, and xylene (BTEX) groundwater plumes as well as VOCs, polynuclear aromatic
hydrocarbons (PAHSs), and potentially, inorganics in soil. The CSM identifies the three probable release

mechanisms for contaminants described below.
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* Spills and leaks. Human and ecological receptors may come in contact with contaminated

material and be exposed by dermal contact or incidental ingestion. Potential human receptors are

construction workers, trespassers, future residents, and site occupational workers.

Leaching to groundwater. Contaminants can leach from contaminated soil into the groundwater.

Both military and future residents as well as occupational workers could be exposed to the
groundwater by ingestion, dermal contact, and inhalation because the potable water source for
NAS Whiting Field is groundwater pumped from on-base wells that draw water from the affected
aquifer. The potable water produced by NAS Whiting Field is currently treated using granular

activated carbon (GAC) to remove contaminants, if present.

Gravity drainage of DNAPLs to groundwater. Contaminants can dissolve . from free-phase

DNAPLs (if present) that have flowed through the soil profile down into the groundwater.
Residents and occupational workers could be exposed to the groundwater by ingestion, dermal
contact, and inhalation because the potable water source for NAS Whiting Field is groundwater
pumped from on-base wells. The potable water produced by NAS Whiting Field is currently
treated using GAC to remove contaminants, if present.

The exposure potential of these contaminated media is discussed in Section 5.0, Baseline Risk

Assessment.

2.7.2 Preliminary Identification of Remedial Action Technologies

The identification of preliminary remedial action technologies requires the identification of applicable or
relevant and appropriate requirements (ARARs), remedial action objectives (RAOs), and probable

treatment technologies.
2.7.21 Applicable or Relevant and Appropriate Requirements

ARARs must be identified and complied with to determine the appropriate extent of the required remedial
action, develop remedial action alternatives, and direct the remedial action. The NCP and Section 121 of
SARA specify that remedial action for cleanup of hazardous substances must comply with requirerments
or standards under federal or more stringent state environmental laws that are ARARs to the hazardous

substances or particular circumstances at a site. NAS Whiting Field is classified as an NPL site;
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therefore, the identification of ARARs will follow CERCLA guidance to ensure strict conformance with
regulatory criteria.

Applicable requirements are "those cleanup standards, standards of control, and other substantive
requirements, criteria, or limitations promulgated under federal or state environmental or facility siting jaws
that specifically address a hazardous substance, pollutant, contaminant, remedial action, location, or other
circumstances found at a CERCLA site" [55 FR 8814, March 8, 1990 (NCP)]. Examples of applicable

requirements include cleanup standards and standards of control for a hazardous substance.

Relevant and appropriate requirements are "those cleanup standards, standards of control, and other
substantive requirements, criteria, or limitations promulgated under federal or state environmental or
facility siting law that, while not (legally) applicable to a hazardous substance, pollutant, contaminant,
remedial action, location, or other circumstance at a CERCLA site, address problems or situations
sufficiently similar to those encountered at the CERCLA site that their use is well suited to the particular
site" (65 FR 8814). For example, the Maximum Contaminant Levels (MCLs} promulgated under the Safe
Drinking Water Act would be considered refevant and appropriate at a site where surface or groundwater

contamination could affect a potential (not actual) drinking-water source.

Requirements under federal or state law may be either applicable or relevant and appropriate to CERCLA
cleanup actions, but not both; however, requirements must be both relevant and appropriate for
compliance to be required. For cases in which federal and state ARARs are available, or when there are

two potential ARARs addressing the same issue, the more stringent requirements must be met.

In the absence of federal- or state-promuigated regulations, there are other criteria, advisories, guidance
values, and proposed standards that are not fegally binding, but that may serve as useful guidance for

setting protective cleanup levels. These are not potential ARARs, but are "to-be-considered" guidance.

Tables A-1 presented in Appendix A of this Work Plan are preliminary compilations of potential federal
and state ARARSs, of which subsets will be used or to which additional ARARs will be added as site-
specific contaminants are identified and remedial actions are evaluated during the FS. The ARARSs are
characterized as: chemical-, location-, and action-specific ARARS.

¢ "Chemical-specific requirements set health- or risk-based concentration limits or discharge
limitations in various environmental media for specific hazardous substances, poliutants, or

contaminants” (55 FR 8814). These requirements generally set protective cleanup levels for
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the chemicals of potential concern (COPCs) in the designated media or indicate a safe level

of discharge that may be incorporated when considering a specific remedial activity.

Location-specific requirements "are restrictions placed upon the concentration of hazardous
substances or the conduct of activities solely because they are in special locations. Some
examples of special locations include floodplains, wetlands, historic places, and sensitive
ecosystems or habitats" (53 FR 51437, proposed NCP, 1988).

Performance, design, or other action-specific requirements set controls or restrictions on
particular kinds of activities related to the management of hazardous waste (565 FR 8814).
Selection of a particular remedial action at a site will invoke the appropriate action-specific
ARARSs that may specify particular performance standards or technologies as well as specific
environmental levels for discharge or residual chemicals.

The list of ARARs in Appendix A was used for the development of the probable remedial actions required

at the Sites covered by this investigation.
27.2.2 Preliminary Remedial Action Objectives

Preliminary Remedial Action Objectives (RAOs) were identified through the development of the CSM and
the preliminary list of ARARSs for Sites 5, 7, 29, 35, 38, 39, 40 and PSC 1485C. The intent of the RAOs is
to determine the specific media, contaminants, and probable exposure pathways that must be addressed
through a remedial action to protect the public and environment. These RAOs were developed to protect
the public and environment for both existing and future site conditions as presented by the CSM. Under
CERCLA guidance, RAOs required to protect the public health and environment are calculated based on
the list of COPCs detected in the media, the corresponding acceptable exposure levels calculated on a
cumulative basis, and the exposure routes. During the Rl evaluation these criteria will be used to

establish specific maximum allowable concentrations for each COPC detected during the investigation.

The probable contaminated media are surface and subsurface soil and groundwater. The probable
exposure pathways include direct contact or incidental ingestion of surface soil by a trespasser, future
resident (adult and child), or site occupational worker; dermal contact with, ingestion of, or inhalation of
contaminated soil by a construction worker; and dermal contact, ingestion, or inhalation associated with
residential or occupational use of groundwater. The only potentially contaminated media requiring

remedial action are the groundwater, surface soil, and subsurface soil. A detailed description of the
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current and future land use exposure pathways and receptors proposed for evaluation at Sites 5, 7, 29,
35, 38, 39, 40 and PSC 1485C is included in Section 5.1.3.2.

The likely COPCs for Sites 5, 7, 29, 35, 38, 39, 40 and PSC 1485C include VOCs, PAHSs, and inorganics.
Based on the list of ARARs, probable contaminated media, and exposure pathways, specific RAOs for
each of the COPCs will be developed for the sites and presented within the FS; however, general RAOs
have been assumed based on probable exposure pathways to support the development of the Ri
sampling requirements and contingent actions. The RAOs for Sites 5, 7, 29, 35, 38, 39, 40 and PSC
1485C include:

Limit dermal contact, incidental ingestion, and inhalation of soil by containment (maintain
concrete cover) or treatment.

Prevent exposure to contaminated media above acceptable risk levels.

Initiate soUrce control to prevent further spread of the agqueous plume, and restore the
maximum aerial extent of the aquifer to those cleanup levels appropriate for beneficial uses.
Reduce, to the extent practicable, the free-phase DNAPL zone, if present, and control further

migration of subsurface DNAPLSs to the surrounding groundwater.

Because removal of DNAPLs from the subsurface is often not practicable and no treatment technologies
are currently available that can attain ARARs where subsurface DNAPLs are present, restoration of the
aquifer in the DNAPL zone in a reasonable time frame may not be attainable (USEPA, 1996a). For this
reason, an ARAR waiver due to technical impracticability may be appropriate for the DNAPL sites at NAS
Whiting Field.

2.7.23 Preliminary Remedial Action Technologies

Potential remedial response actions that meet the RAQs have been identified for NAS Whiting Field Sites
5,7, 29, 35, 38, 39, 40 and PSC 1485C. These response actions are based on the CSM and on USEPA
guidance on presumptive remedies for sites with contaminated groundwater (USEPA 1996a) and VOCs in
soils (USEPA 1993a). The presumptive remedies listed by USEPA in these documents are based on an
historical evaluation of the most commonly implemented and effective remedial technologies included in
RODs for CERCLA sites with similar contaminants. Based on the existing site data, the preliminary

remedial actions fall into the following general categories:
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* Land use controls
*  Soil treatment or containment
Aqueous groundwater plume containment/treatment

Groundwater source (DNAPLS, if present) containment/removal

The potential remedial actions are discussed in the following paragraphs:

Land Use Controls. These controls include the implementation of land use restrictions for specific areas

and can include limitations on intrusive activities such as trenching and well instaliation. Controls may
also require well-head treatment on potable water supply and irrigation wells and may specify monitoring
and maintenance requirements. Other limited actions that might be required are the installation of fencing
and warning signs around a site.

Soil Treatment or Containment. Treatment or containment of contaminated soil may be required for

several of the source areas. Potential remedial actions include in-situ SVE, and excavation and treatment
by thermal desorption or incineration. Containment of the contaminated soil by the existing concrete
pavement is assumed to adequately limit exposure at several of the sites.

Agueous Groundwater Plume Containment/Treatment. Natural attenuation, which is defined in the NCP

as "biodegradation, dispersion, dilution, and adsorption" of contaminants, is assumed to be able to
effectively reduce contaminants in the aqueous groundwater plume to levels protective of human health.
If site-specific data indicate natural attenuation will not effectively contain and treat the groundwater,
extraction wells with ex-situ treatment may be employed to hydraulically control the migration of the
contaminant plume. Potential ex-situ treatments will include air stripping, carbon adsorption, and

biological treatment, among others.

Groundwater Source Containment/Removal. Free-phase DNAPLSs, if present, will be removed to the

extent practicable using extraction wells or other similar technology. Because free-phase DNAPLs have
not been found during previous investigations at NAS Whiting Field, it is not anticipated DNAPLs will be
identified during this investigation. If free-phase DNAPLs are not found, hydraulic containment of the
source areas with high concentrations through the use of extraction wells may be a feasible method of
controlling plume migration.

These potential remedial actions technologies include several process options are shown on Figure 2-6.

Additional technologies and process options may be evaluated in the FS, based on information collected -
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during the RI. Development and evaluation of remedial alternatives are discussed in Section 8.0 of this
Work Pian.

2.8 TREATABILITY STUDIES/PILOT TESTING

Potential remedial technologies for contaminated soil and grotndwater may require treatability studies
and/or pilot testing to determine their effectiveness and applicability under existing site conditions. At the
present time, no treatability studies or pilot testing are proposed for investigation activities at Sites 7, 29,
36, 38, 39, 40 and PSC 1485C.

The need for treatability studies and/or pilot testing will be re-evaluated following completion of data
validation/evaluation and the initial evaluation of remedial technologies. Existing site data, available
literature, and case studies will be explored before treatability studies are recommended. Treatability
studies, if proposed, would be used to determine the site-specific suitability of the technologies and
provide operational data to evaluate the technology during the FS.

2.9 SUMMARY OF DATA NEEDS

The purposes for collecting data at Sites 7, 29, 36, 38, 39, 40 and PSC 1485C are to:

* Verify the probable conditions and reasonable deviations (i.e., verify the CSM and nature and

extent of contamination).

Support the human health risk assessment and ecological evaluation.

Determine if an additional investigation (Rl) needs o be conducted at Site 38 and PSC
1485C. and

* Support the FS at Sites 7, 29, 36, 39 and 40.

Only those probable conditions and reasonable deviations that will affect the outcome of the risk

assessment, the need for additional investigation, and evaluation or the FS will be identified.

To determine the data to be collected during the investigation, uncertainties in terms of probable
conditions and reasonable deviations have been identified with respect to technology performance (Table
2-3) and site conditions (Table 2-4). Preliminary base actions and contingent actions to address the
deviations have also been identified. To resolve unacceptable uncertainties with respect to site

conditions, technology performance, and regulatory issues, data needs are identified in Tables 2-3 and
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TABLE 2-3

TECHNOLOGY PERFORMANCE UNCERTAINTIES

WORK PLAN FOR
SITES 5, 7, 29, 35, 38, 39, 40, AND PSC 1485C
NAS WHITING FIELD
MILTON, FLORIDA

Rev. 2
01/14/00

Technology

Probable
Conditions

Data Needs

Potential Deviation

Contingent Action

Additional
Data Needs

Land Use Controls

Implementation of land use
controls for future land use
provides for soil and groundwater
restrictions.

Determine regulatory
requirements for implementation
of land use controls.

Groundwater and iand use
controls are not implemented
that restrict future use of
groundwater and maintain
existing concrete and asphait
pavements in industrial areas.

Potable water supply may need
to be provided to area residents,
and contaminated soil beneath
existing concrete and asphalt
pavements may require
treatment.

Characterization of
groundwater and soil
necessary to evaluate
human health and
ecological risks and to
evaluate potential

treatment technologies.
Soil Containment Soil treatment may be required Verify/determine nature and Soil treatment or containment is  Assess soil properties and Soil properties and
or Treatment as a result of exceeding extent of contamination at all required at sites with existing lithology. at all sites with treatment system
leachability values or discovery of sites. Assess soil properties and  asphalt or concrete cover. unacceptable human health or parameters such as air
a potential source area. lithology to evaluate soil ecological risk. Pilottests may  permeability, air flow rates,
treatment technologies. be required to design treatment  influent concentrations,
or containment systems. etc., that are necessary to
design soil treatment
systems.
Groundwater A free-phase DNAPL Investigate the groundwater near  Free-phase DNAPLs are found Based on pilot test data, design  Characterization of the
Source (DNAPLs)  groundwater source is not found the suspected release area to in the soil or groundwater near either a DNAPL recovery free-phase DNAPL plume.
Containment/ or, if a source is found, removal identify free-phase DNAPLs, If the suspected release area, and  system or groundwater DNAPL and groundwater
Removal of the DNAPLs may not be free-phase DNAPLs are found, they can practicably be removed. extraction system to reduce extraction rates, .
practicable. perform pilot test to see if downgradient migration of the contaminant
DNAPLSs can practicably be DNAPL source area. concentrations, etc., will be
recovered. required for design of a
treatment system.
Aqueous The aqueous plume migrates Determine groundwater Natural attenuation prevents Long-term monitoring will be No additional data
Groundwater downgradient toward Clear chemistry parameters necessary  further migration of the aqueous  required to demonstrate natural  required.
Plume Creek. Engineering controls and  to evaluate redox conditions and  plume, and other treatment attenuation effectiveness.
Containment/ natural attenuation may be used microbial processes (Chapelle technologies are not required to
Treatment to contain the plume. List) and hydrologic parameters prevent migration of the plume.
required to model groundwater
flow and design groundwater
containment/treatment system.
DNAPL-dense, nonaqueous-phase liquid
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TABLE 2-4

SITE CONDITION UNCERTAINTIES AND DATA NEEDS

WORK PLAN FOR

SITES 5, 7, 29, 35, 38, 39, 40, AND PSC 1485C

NAS WHITING FIELD
MILTON, FLORIDA

} Rev. 2
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Reasonable Contingent  Additional Data
Media Probable Conditions Base Action Data Needs Deviation Action Needs
Surface and Soil at multiple Sites may  Treat or contain Verify nature and extent  Existing concrete Evaluate Coallect/evaluate
Subsurface Soil require treatment or surface soil as of contamination at all and asphalt treatmentand  soil air
removal as a resulits of needed. Maintain sites, and collect/evaluate pavement will not be containment permeability
exceeding leachability existing concrete  soil air permeability data  maintained, alternatives for data and soil
requirements. SPLP tests  or asphalt and soil lithology data. requiring soil all sites lithology data
will clarify the problem pavement at as treatment at one or required to
areas and help in many sites as more sites. design soil
determining the level of possible. containment or
remediation needed.. treatment
systems.
Groundwater implementation of Monitor chemical  Hydrologic and Migration of the Long-term No additional
engineering controls and and natural groundwater data to aqueous monitoring will  data required.
natural attenuation is attenuation model and design a groundwater plume  be required to
required to contain the groundwater system to contain the is controlled by demonstrate
aqueous groundwater parameters. groundwater plume. natural attenuation,  the
plume. No free-phase Perform Groundwater chemistry and engineering effectiveness
-DNAPLs are found. groundwater parameters necessary to  controls are not of natural
modeling evaluate redox conditions  required. attenuation.
necessary to and microbial processes
design (natural attenuation list).
engineering
controls.
Biota Biota does not pose arisk  No action. Ecological survey and Terrestrial fauna are  Preventfauna  No additional
to human health or nature and extent of being exposed to and flora data required.

terrestrial fauna because
of the soil cover and
current and future land
uses.

surface soil & sediment
contaminants.

contaminated
materials, thereby
producing a

possible ecological

risk.

exposure to
contaminated
material by
capping or
removal
actions.
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2-4. These data needs are consolidated with existing information to identify what data should be collected
'during the RI.

The information listed below will be collected during the RI.

Soil. Surface and subsurface soil samples will be collected from hot spots and suspected
source areas to determine the nature and extent of contamination and to fill in data gaps
identified during previous investigations.

Groundwater.  Groundwater quality data and hydrologic information from previous
investigations, sampling of existing monitoring wells, and installation of monitoring wells will
be used to evaluate the nature and extent of groundwater plumes, to evaluate the hydrog-

eologic environment at the facility; and to facilitate possible groundwater modeling. This

information will be used to support the site assessment conclusions, the risk assessment and -

the FS.

Biota. An ecological characterization will be conducted in areas impacted by and
surrounding Sites 5, 7, 29, 35, 38, 39, 40 and PSC 1485C. This information will support the
qualitative ecological risk evaluation. The ecological investigation at Site 39 will also include
toxicity testing, and a biological survey.

Background concentrations of constituents havé been determined during previous investigations at- NAS
Whiting Field. A statistical evaluation of the background data set may be conducted by the Navy to
determine if site-specific background samples need to be collected.

2.10 PROJECT DATA QUALITY OBJECTIVES

Data quality objectives (DQOs) are qualitative or quantitative statements developed by the data user to
specify the quality of data needed from a particular data activity to support specific decisions. The DQOs
are the starting points in the design of an investigation. The DQO development process matches
sampling and analytical capabilities to the data targeted for specific uses and ensures the quality of the
data satisfies project requirements. USEPA has identified five general levels of analytical data quality as
being potentially appliCable to field investigations under CERCLA at potential hazardous waste sites. The
Navy has adopted three of the analytical levels as quality control (QC) requirements. They are C, D, and
E, which correlate to Levels lll, 1V, and V described in Data Quality Objectives for Remedial Response

Activities Development Process (USEPA 1987). These levels are based on the type of site to be
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investigated, the level of accuracy and precision required, and the intended use of the data. Analytical
requirements for USEPA Levels | and Il have not yet been defined by the Navy.

A brief description (as presented in Sampling and Chemical Analysis Quality Assurance Requirements for

the Navy Installation Restoration Program, Energy Systems 1988) of each level is provided below.

USEPA Level I: Field Screening. This level of data quality is the lowest, but provides the most rapid

results. It is used to assist in the optimization of sampling locations and for health and safety support.
Data generated provide information on the presence or absence of certain constituents and are generally

qualitative rather than guantitative.

USEPA Level Il: Field Analysis. This level of data quality is characterized by the use of analytical

instruments that are carried in the field and the use of mobile laboratories. Depending on factors such as

instrumentation and environmental matrix, data may be either qualitative or quantitative.

Navy Level C QC. A site requiring Level C QC would be a site near a populated area, not on the NPL,

and not likely to be undergoing litigation. Level C QC includes review and approval of the laboratory
quality assurance (QA) plan and of the site Work Plan. The laboratory must successfully analyze a
performance sample, undergo an audit, correct deficiencies found during the audit, and provide monthly
progress reports on QA. The laboratory that performs Level C QC must have passed the performance
sample furnished by the Superfund Contract Laboratory Program (CLP) in the past year. The laboratory
does not need to be receiving CLP bid lots of samples. Level C allows the use of non—CLP methods, but
requires the methods be accepted USEPA methods or be equivalent to such methods. The Navy audit

and performance samples are required in addition to any specified by the USEPA Superfund Program.

Navy Level D QC. Level D QC is to be used for sites that are on or about to be on the NPL. These sites

are typically near populated areas and are likely to undergo litigation. Level D QC includes review and

approval of the laboratory QA plan, the site Work Plan, and the field QA plan. The laboratory must

successfully analyze a performance sample, undergo an audit, correct deficiencies found during the audit.

These activities will be administered and evaluated by the Navy Energy and Environmental Support

Activity Contract Representative. This audit and the analysis performance sample are in addition to those

related to the USEPA Superfund Program. The laboratory that performs Level D QC must have

successfully analyzed the performance sample furnished through the Superfund CLP and must be able to

generate CLP deliverables. For a Level D site, CLP methods are used and the CLP data package is

generated. The Navy audit and performance samples are required in addition to any specified by the
USEPA Superfund program. '
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Navy Level E QC. A site requiring Level E QC will be located away from a populated area, will not be an

NPL site, and will have a low probability of litigation. Level E QC includes review and approval of the
laboratory QA plan and the site Work Plan. The laboratory must successfully analyze a performance
sample, undergo an audit, correct deficiencies found during the audit. For Level E, the laboratory is not
requiréd to have successfully analyzed a CLP performance sample. Level E allows the use of non—-CLP

methods, but requires all methods used must be USEPA or equivalent.

Specifics regarding QA/QC, validation, and uses of each level of data are described in the Navy’s
Sampling and Chemical Analysis Quality Assurance Requirements for the Navy Installation Restoration
Program (Energy Systems 1988) and Navy Installation Restoration Laboratory Quality Assurance Guide
[Naval Facilities Engineering Service Center (NFESC) 1996] and in the USEPA Office of Emergenéy and
Remedial Response and Office of Waste Programs Environmental Enforcement Guidance's Dafa Quality
Objectives for Remedial Response Activities Development Process (USEPA 1987).

At NAS Whiting Field, which is an NPL site, Data Quality Level D is intended for most laboratory sample

analyses. Table 2-56 summarizes the analytical parameters, DQOs, and data use for each task to be
undertaken during Rl activities at NAS Whiting Field.

TTNUS/TAL-99-024/0052/4.1 2-35 CTO 0079




TABLE 2-5

DATA QUALITY OBJECTIVES

WORK PLAN FOR

SITES 5, 7, 29, 35, 38, 39, 40, AND PSC 1485C

NAS WHITING FIELD
MILTON, FLORIDA

l)v.Z

01/14/00

Data Quality Objective

QcC
Activity . Objectives Level Rationale
Groundwater & Surface Water Data will be used to characterize and define D Data necessary for Human Health Risk
Analysis extent of groundwater and surface water Assessment and Feasibility Study
contamination.
Data will be used to evaluate exposure potential D Data necessary for Human Health Risk

Soil Analysis (surface soil,
sediment, and subsurface soil)

and to characterize and define the extent of soil
contamination.

Assessment, Ecological Risk Assessment,
and Feasibility Study

Receptors Survey

Data will be used to establish potential receptors.

Data mandatory for Ecological Risk
Assessment

Air Survey

Health and safety breathing space monitoring

Health and Safety
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3.0 TECHNICAL APPROACH

3.1 FIELD INVESTIGATION METHODS

The planned work for the Facility-wide Groundwater investigation (Site 40), the Clear Creek investigation
(Site 39), and the site-specific investigations (Sites 7, 29, and 36) focuses primarily on confirming and
defining the extent of surface-water contamination and the lateral and vertical extents of soil
contamination and groundwater plumes previously investigated. Analysis of the previous investigation
data suggests additional data are needed to define the concentrations of constituents in soil and
groundwater to regulatory-defined or risk-based concentrations and to improve the certainty of data
interpretation in support of the FS engineering analysis and design. Additionally, Site Assessments at
three sites (Site 5, 38 and PSC 1485C) will determine if an RI/FS needs to be conducted at these sites.

The Scope of Work {SOW) has been planned based on a review of the existing data, regulatory guidance
[e.g., FDEP Soil Cleanup Guidance, USEPA Risk Assessment Guidance for Superfund (RAGS) and
addenda], and in consultation with USEPA, FDEP, and Navy personnel. Adjustments to the planned
SOW may be necessary, however, as new data become available. If new field investigation methods or
changes to existing methods become necessary as a result of adjustments to the SOW, then the
proposed revisions will be presented by TINUS to the Southern Division’s Remedial Project Manager,
FDEP and USEPA Region IV regulatory representatives, and NAS Whiting Field's Environmental
Coordinator for review and approval. |

3.141 Standard Operating Procedures

A variety of field investigation activities will be conducted at NAS Whiting Field to meet the objectives of
the Site Assessments and RI/FS. To ensure all data are consistent with regulatory requirements and
meet the DQOs, all data collection activities will primarily follow the Standard Operating Procedures
(SOPs) issued by the QA Section of the FDEP Comprehensive Quality Assurance Plan (COMPQAP)
(DEP-QA-001/92, TtNUS 1998) and secondarily the USEPA in Environmental Investigations Standard
Operating Procedures Quality Assurance Manual (1996b). As such, all activities will comply with TtNUS’s
FDEP COMPQAP #980038 (1998).

In some instances the planned investigation activities (e.g., well construction) may not be specifically
addressed in the COMPQAP; in other cases a methodology presented in the COMPQAP, or a specific

step thereof, may be deemed inconsistent with site-specific conditions or previous investigation methods
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used at NAS Whiting Field. In these cases the USEPA Region IV Environmental Investigations SOPs
(USEPA 1996b), Navy technical guidance, or project-specific SOPs adopted by or prepared by TtNUS will
be invoked.

A copy of all above-referenced guidance documents along with this Work Plan will be maintained in the
TINUS field office at NAS Whiting Field and will be reviewed with the field feam before work begins.
Project-specific SOPs that are adopted by or prepared by TtNUS for the investigation at NAS Whiting

Field are presented in this Work Plan and are discussed in the following sections.

3.1.2 General Site Operations

3.1.21 Field Team Organization
The TtNUS field team will consist of staff members who will be assigned temporary duty at NAS Whiting

Field and who will conduct the field investigation activities. The organization of the field team is described

below.

The Field Operations Leader (FOL) is responsible for the day-to-day direction of personnel in

the field. The FOL will assign tasks to field team personnel, direct the sequence of activities,
coordinate with NAS Whiting Field personnel, coordinate subcontractors, and review tasks in
progress and those completed. The FOL will ensure project-specific plans are implemented

and activities are in compliance with appropriate guidelines:

The Project Safety Officer is responsible for ensuring proper health and safety procedures are

identified and implemented for the project and project-related health and safety incidents are
properly investigated. In the event only a small number of project staff are required on site,
the duties of the Project Safety Officer may be assigned to the FOL or another member of the.
field team. The Project Safety Officer or designee will report directly to the TtINUS Corporate
Director of Health and Safety.

The Field Geologist will oversee soil boring and monitoring well installation activities and may

conduct various environmental sampling activities. Duties will include logging and
documentation of drilling and well construction, environmental sample collection and
handling, and ensuring the approved methods are implemented. The field geologist may aiso
conduct tests for identifying subsurface conditions and characterizing the groundwater flow

regime.
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o * The Sampling Personnel will be responsible for properly locating, collecting, preserving,

packaging, documenting, and shipping environmental samples to the laboratory.
31.2.2 Mobilization

TINUS must perform several internal tasks before the field mobilization. These tasks include the

following:

Preparation of technical and subcontractor bid specifications

Selection and mobilization of subcontractors

Acquisition and preparation of equipment for transportation to the field
Acquisition and preparation of expendable supplies for transportation to the field

Arrangement of transportation and lodging for field personnel

In addition to internal efforts, external mobilization efforts will be coordinated with the NAS Whiting Field

— Point of Contact (POC). A list of the steps to be taken includes the following:
Set up the investigation field office and coordinate utilities hookup (if necessary).
Select staging areas for equipment and IDWs.

Select decontamination area(s) with electrical hookup, potable water, and drainage to an

oil/water separator.

Complete security procedures for project and subcontractor personnel to gain access to the
Facility.

Ensure supplies of potable water are accessible.

Coordinate with Base personnel to locate buried utilities.
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A location will be assigned by the Base POC to be used as a personnel/communication field office.
Multiple decontamination facilities may be selected or constructed by the drilling subcontractor before the

beginning of field activities at locations deemed appropriate by the Base POC and TtNUS.

Site reconnaissance will be performed before initiation of field activities. Some of these activities will be

performed with the assistance of NAS Whiting Field personnel. These activities are listed below:
Locating and setting up of decontamination facilities.

Identifying the potable water source(s), electrical outlets, and other utilities to be used during

field activities.

Collecting and shipping to the laboratory a field blank of the potable water source to be used
for field decontamination activities.

Locating temporary storage for soil cuttings and purge/development water drums as well as

solid wastes generated during field activities (e.g., Tyvek " suits, gloves, plastic sheeting).
Reconnoitering and marking/staking sample locations.

Locating underground and aboveground utilities within the work areas (including water, gas,
sanitary sewer lines, drainage lines, telephone cable, and electric lines). - Electric lines may
be shielded, if necessary.

Erecting any necessary barricades and/or temporary fencing.

3.1.3 Field Investigation Activities

The planned SOW for the field investigation activities includes the following general categories of field

investigation activities:

Collection of surface soil samples.
Collection of surface water, sediment, and streambed groundwater samples.
Installation of soil borings and collection of subsurface soil samples using direct-push or

conventional drilling techniques.
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Instaliation of groundwater monitoring wells in the perched groundwater zone and in the
shallow and deep zones of the alluvial aquifer.

Collection of groundwater samples.

Measurement of groundwater potentiometric level.

Field measurement of physical and chemical properties of soil and groundwater samples.
Decontamination of investigation equipment.

Sample management.

Field QC, documentation, and record keeping.

IDW management.

Location survey.

As described in Section 3.1.1, all field investigation activities will be performed in accordance with the
appropriate regulatory and project-specific SOPs. Project-specific SOPs will be given priority, followed by
the FDEP COMPQAP and then USEPA Region IV SOPs when SOPs for the same task differ. Copies of
all guidance documents will be located in the TtINUS field office at NAS Whiting Field. Table 3-1 presents
a cross-reference Quide to the applicable SOPs for the general field activities listed above. Table 3-1
focuses on the SOPs deemed most likely to be used by the field investigation team. If activities arise that
are not referenced in Table 3-1, then the project-specific SOPs, COMPQAP, the USEPA Region IV
SOPs, or Navy guidance will be invoked (in indicated order) with approval by USEPA, FDEP, and Navy
personnel. Project-specific SOPs referenced in Table 3-1 are discussed in the following sections.:

3.1.31 Direct-Push Sampling

A direct-push technology (DPT) soil-sampling device (e.g., Geoprobe® system) may be used to obtain
subsurface soil samples at NAS Whiting Field. Unlike conventional drilling techniques, DPT probing tools
‘do not create an open borehole into which soil sampling devices are inserted. DPT allows investigators to
push a closed sampler to depth, open the sampler, and obtain a discrete soil sample that is relatively
undisturbed. For this project a DPT sampler may be used for collecting shallow soil samples (typically
less than 30 feet). |
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TABLE 3-1

STANDARD OPERATING PROCEDURES CROSS REFERENCE®™!
RIFS WORK PLAN FOR
SITES 5, 7, 29, 35, 38, 39, 40 AND PSC 1485C
NAS WHITING FIELD
MILTON, FLORIDA

ACTIVITY FDEP® EPA-4" Tetra Tech NUS'®
SOIL SAMPLING
General A 40/43.1-43.2 A 12.3
Manual Sampling A 434 A 12.3.1
Power-Driven Sampling A 4.3.4.5 A 12.3.2
VOC Samples A 432 A 5,13.9/12.4.1
Sample Mixing A 432 A 513.8
A 6.7
Direct-Push A 3.1.3.1
Augering A 6.3.1
A 6.3.3
Abandonment A 8.9
Overdrilling A 6.4.2
Annular Space A 6..4.1
Casing and Screen M 6.6.2 A 3.1.3.2
Installing the Well M 6.5.1/6.5.2 3.1.33
Filter Pack A 6.4.3/6.6.3
Filter Pack and Screen Design M} 6.6.4 A 3.1.34
Well Seal and Grouting A 6.4.4/6.4.5
Surface Completion A 6.4.6/6.4.7/64.8 3.1.334
Development A 6.8 3.1.3.3.6
Temporary Wells A 6.1
GROUNDWATER SAMPLING
General A 40/421/4252
4.25.3-4255 A 7.21/7:2.217.24
Sample Methods 4256 A 73.117.33
Sample Containers / Preservation A 4.2.2 A 7.34
Trace Organic and Metals 1A 4.2.5.6 (g) M 5.13.7/7.3.5 A 3.1.35
Temporary Wells A 429
Auxillary Data A 737
FIELD MEASUREMENTS
Groundwater Levels A 4.25.4 M 15.8 A 3.1.3.6
pH, Temperature, Conductivity A 75.2/753/7.55 A 16.2-16.4
Dissolved Oxygen A 7.5.4 A 16.7 3.1.3.11
Turbidity A 16.5
Redox Potential A 3137
Ferrous lron (Fe++) A 31.3.8
Air Monitoring / Head Space A 757 A 3.1.3.9
Residual Product Detection A 3.1.3.10
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TABLE 341

STANDARD OPERATING PROCEDURES CROSS REFERENCE®™
RI/FS WORK PLAN FOR
SITES 5, 7, 29, 35, 38, 39, 40 AND PSC 1485C
NAS WHITING FIELD
MILTON, FLORIDA

PAGE 2 OF 2
ACTIVITY FDEP"™ EPA-4" Tetra Tech NUS
DECONTAMINATION
General A 41.1/443
Reagents A 4.1.2
Sampling Equipment A 414 A 3.1.3.3.8-9
Filters A 416
Tubing A 4.1.7.1-41.75
Pumps A 4.1.8
Field Equipment A 4.19.1/4.192 A 3.1.3.3.10
Analyte-Free Water Containers A 4.1.10
Ice Chests / Shipping Containers A 4.1.11
SAMPLE HANDLING
General A | 5133/5137
Sample Containers A 4.4.1
Preservation and Holding Times A 44.2 A 5.13.6
Documentation A 5.0/53 A 3.3
Sample Identification A 5.3.2 A 3.2.1 A 3.1.12
Packing and Transportation A 4432
FIELD QUALITY ASSURANCE/QUALITY CONTROL
Field Calibration A 7.5
Field Equipment Decontamination 7.5.1
Quality Control Samples A 9.1
Control Limits A 7.5 A 3.1.13
Corrective Action A 11 A 31.14
INVESTIGATION-DERIVED WASTE _
Investigation Waste Disposal A 445 A | 515/5.151 A 3.1.15
Nonhazardous Waste A 5.15/5.15.2
Hazardous Waste 5.15/5.15.3
RECORDKEEPING
Field Logbooks and Forms A 35 A 3.1.16
Manufacturer's Specifications A 3.1.17
Chain-of-Custody Forms A 53
Field Calibration Records A 7.8
SURVEYING
GPS Surveys A 3.1.18
NGVD Surveys A 3.1.18

(a

b,

(3

(d

Annotations found in this reference table indicate the following:
A — Standard Operating Procedure (SOP) that is fully adopted.
M — Modification of existing Florida Department of Environmental Protection (FDEP) or
U.S. Environmental Protection Agency (EPA) SOP documented in project-specific SOP.
Denotes FDEP SOPs adopted by Tetra Tech NUS, source: ’
FDEP Comprehensive Quality Assurance Plan #98038, August 1889.
Number shown indicates the chapter and section in the FDEP SOPs.
Denotes EPA Region 4 Environmental investigations SOPs and Quality Assurance Manual,
May 1996. Number shown indicates the section in the EPA SOPs.
Denotes project-specific SOPs adopted by or prepared by Tetra Tech NUS
for the conduct of work at Naval Air Station Whiting Field.
Number shown indicates the text section in which the SOP may be found.
GPS - Global Postioning System
NGVD — Natural Geodetic Vertical Datum
VOC - volatile organic compound
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The samples may be collected from any discrete depth interval, but will typically be used above the zone
of perched groundwater saturation. The DPT sampler usually has an inner diameter of 1 to 2 inches and
recovers a soil core measuring 2 to 4 feet in length. If deemed necessary, liners made of material
compatible with the contaminants of interest will be used inside the soil sampler to keep the sample intact
after it is extruded from the sampler and to reduce the likelihood of cross-contamination or false-positive

laboratory results.

To coliect a sample the DPT sampler is attached to the leading end of the pushing rods and driven in a
closed and sealed position into the subsurface sdil using an hydraulic and/or percussion driver. At the top
of the desired sampling interval, the pushing is temporarily stopped and an internal-release mechanism in
the sampler is triggered using extension rods inserted down the inside of the push rods. After the release
is activated, the sampler is again driven forward, collecting soil in the sample tube as a piston retracts.
The probe assembly is then retrieved and the soil sample is removed for examination.

After removal from the sampler barrel, the sample is extracted and placed on a fresh, clean surface. Ifa
liner is used, it is separated into four 8-inch-long sections, and the exposed soil is screened with a flame
ionization detector (FID). Samples selected for laboratory analyses will be immediately placed into
laboratory-supplied containers. The samples will be labeled, preserved on ice, and transported to the
laboratory. All portions of the probe assembly that are inserted into the ground will be decontaminated
before each use using standard decontamination procedures (see Table 3-1). An equipment rinsate blank

will be collected from the decontaminated sampler at the prescribed frequency.
3.1.3.2 Well Casing and Screen Materials

All permanent and temporary monitoring wells will be constructed of Schedule 40 polyvinyl-chloride (PVC)
casing and screen manufactured for environmental and meeting the requirements of the American Society
for Testing and Materials (ASTM) F 480 and D 1785. This variance from the USEPA Region IV SOPs’
requirement for stainless steel casing and screen materials is based on previous investigation results that
show background groundwater quality (e.g., pH) and dissolved contaminants in groundwater (e.g.,
petroleum hydrocarbons) are not present at concentrations detrimental to the use of polyvinyl chioride
(PVC). Furthermore, the use of PVC will make the construction of these wells consistent with that of wells
previously installed at NAS Whiting Field. If conditions are encountered for which PVC is inappropriate,
then stainless steel or an other suitable material will be selected and presented to USEPA, FDEP, and
Navy personnel for approval before being used.
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3133 Monitoring Well Installation

3.1.3.3.1 Perched and Shaliow Well Installation

The perched and shallow wells will be drilled by either hollow-stem auger (HSA) or mud rotary, dependent
on field conditions. The wells will be constructed of 2-inch-diameter, Schedule 40 PVC, flush-threaded
casing with 15-feet, 0.01-in. slotted, PVC screens. The well screens will be placed such that the screens
bracket the water table. If HSA drilling is used, the wells will be constructed inside the auger. Once the
screen and riser pipe are in place, the annulus of the boring will be backfilled with clean, 20/30, silica sand
from the bottom of the borehole to 2 feet above the top of the screen. If the well is constructed inside
augers, the sand will be maintained at a depth of several inches inside the augers to ensure an adequate
sand pack around the well. A fine sand seal at least 4 feet thick, will be installed on top of the 20/30 silica
sand. The remainder of the annulus of the borehole will be grouted by pumping a cement/bentonite slurry

through a tremie pipe up to 2 feet below land surface (bls).

3.1.3.3.2 Deep Monitoring Well Installation

Deep monitoring wells are proposed for two separate investigation depths. The first investigation depth is
to the top of the sand-and-gravel clay unit at approximately -65 feet mean sea level (MSL).. The second

investigation area is the top of the Pensacola Clay at approximately —150 feet MSL.

Monitoring wells completed to the top of the sand-and-gravel clay unit will be constructed of 4-inch-
diameter, Schedule 40 PVC, flush-threaded casing with 10-feet, 0.01-inch slotted, PVC screens.
Centralizers will be placed at approximately 25-foot intervals above the top of the screen and at the
bottom of the screen to ensure the well is centered in the borehole. The annulus between the well and the
borehole wall will be backfilled using a tremie pipe with 20/30 clean silica sand to at least 2 feet above the
top of the screen. A 4-foot-thick fine sand seal will be installed above the sand pack. The remainder of

the annulus will be backfilied with cement/bentonite grout.

At monitoring well locations where the overlying groundwater is documented to be contaminated, an 8-
inch diameter PVC surface casing will be installed seal off the upper portion of the aquifer to prevent
carry-down of possible contaminants to its lower sections. The surface casings will be set in confining
layers below the bottom of the confirmed contamination. The casings will be pressure-grouted in place
and allowed to cure for at ieast 24 hours before the borehole is advanced below the casing.
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The monitoring wells completed to the top of the Pensacola Clay unit will be constructed as indicated for
the deep wells above, however all of the wells will be surface cased using a minimum 8-inch diameter
PVC surface casing. The surface casing will be completed a minimum of 2 feet into the sand-and gravel

clay unit to isolate the unit and prevent carry-down of possible contaminants to the lower unit.

3.1.3.3.4 Well Surface Completion

The surface completion of the monitoring wells may be constructed by aboveground completion methods.
Wells constructed aboveground will have galvanized steel or aluminum protector casing with a diameter
at least 4-inches greater than the diameter of the well riser. Each aboveground completion will have a 3-
foot x 3-foot x 6-inch concrete pad sloping away from the steel casing. The bottom of the pad will be 2
inches bis. Four 5-foot-long, 4-inch-diameter guardposts or concrete car stops will be installed at the
corners (sides for concrete car stops) of each monitoring well head pad. Each post will be recessed 2
feet into the ground and set in concrete. Each will be installed outside the surface pad. The steel
protective casing will be painted with exterior enamel paint. Well identification will be permanently marked

on the well lid and protective casing.

When requested by the NAS Whiting Field POC, surface completions will be flush with the ground. The
well riser will be cut approximately 3 inches bls. A freely draining valve box (or equivalent) with a locking
cover shall be placed over the well head. The top of the well riser will be at least 1 foot above the bottom
of the box. The box lid will be centered in a 3-foot x 3-foot, 5-inch-thick concrete pad sloping at
0.25 inch/foot away from the box. If the pad is expected to have heavy traffic passing over it, steel-
reinforcing bars will be used. Concrete curbs may be installed at each side of the concrete pads adjacent
to high traffic areas. Well identification will be permanently marked on the box lid and casing cap (if

possible).

3.1.3.3.6 General Drilling Requirements

The only drilling fluids used will be potable water or drilling mud. The drilling mud will carry a chemical
analysis from the manufacturer. In addition, lubricants used on the rig will not introduce or mask
chemicals of concern (COCs) at the site being investigated. All trash, waste, grout, cuttings, and driliing
fluids associated with the drilling activities will be disposed of by the drilling subcontractor in accordance
with the NAS Whiting Field IDW Management Plan (Appendix D).
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The items listed below will also be part of the SOP for drilling.

All data related to well construction will be documented on a monitoring well sheet
(Appendix B-2). ‘

Each weill will be constructed by a driller and drilling company certified by the State of Florida.
Well locations will be approved by the Base POC before instaliation.
Glue will not be used to join screen or casing.

At each well nest location, the deep well will be installed first to prevent invasion of drilling fluids
into the shallower wells.

A notch will be cut into the top of the casing to be used as a reference point for the elevation
survey and for measuring water levels.

3.1.3.3.6  Well Development

Monitoring wells will be developed to remove fine-grained sediments and to break down the filfer cake or
smearing along the borehole well. The preferred method of develobment will be surging alternating with
pumping. All development equipment will be decontaminated before being placed in the well. Throughout
the development procedure, discharge water color and volume shall be documented. Wells will be
developed until the following criteria are achieved;

A minimum of three well volumes will be removed during well development.
®  Turbidity remains within a 10 nephelometric turbidity unit (NTU) range for 2 consecutive
readings.
®  Stabilization of the following parameters occurs.
- temperature plus or minus 1°C
- pH plus or minus 1 unit

- electrical conductivity plus or minus 5 percent of scale
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~®*  Accumulated sediment is removed from the well.

In general, the following will be conducted or considered during the well development process:

*  Development will begin no sooner than 24 hours after well instailation;

*  If drilling mud is used during drilling, the total drilling fluid volume wili be removed; and

* No detergents, bleaches, soaps, or other such items will be used to develop a well.

After development and after the water levels have been allowed to stabilize a minimum of 24 hours, the
static water level will be measured and recorded. All data related to well development, including alternate
development methodologies and their justification, will be written on the well development sheet
(Appendix B-2) or in the field logbook.

3.1.3.3.7 Decontamination Procedures

The decontamination of major equipment (e.g., drilling rigs, dump trucks, backhoes) and sampling
equipment is necessary to minimize the spread of contamination to clean zones, to reduce exposure to
personnel, and to reduce cross-contamination of samples when equipment is used at more than one

sampling location.

Major equipment will be decontaminated in the existing NAS Whiting Field vehicle wash rack. Sampling
equipment will be decontaminated in tubs or drainage pans so solvents can be collected and disposed of
properly. Rinsate samples will be collected, as required, from the decontaminated sampling equipment by
rinsing the clean equipment with analyte-free water. The sampling equipment will then be wrapped in
aluminum foil and stored in a clean area until use. Clean sampling equipment will not be allowed to come

into contact with the ground or any potentially contaminated surfaces before use at the sampling location.

Disposable material (e.g., gloves, Tyvek™ suits) generated during decontamination will be bagged and

stored in drums for proper disposal at an off-base location.

3.1.3.3.8 Soil Sampling Equipment

All stainless steel spoons, bowls, and other soil-sampling equipment will be decontaminated after each

use. The decontamination procedure outlined below will be used.
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Wash and scrub the equipment with a solution of Liquinox™ (or equivalent) and potable water.
Rinse with potable water.

Rinse non-steel equipment with 10 to 15 percent reagent-grade nitric acid (HNO®) when

sampling for trace metals.
Rinse with analyte-free water.
Rinse twice with isopropanol.
Rinse with analyte-free water.
Air dry (if possible).

Wrap in oil-free aluminum fail (if appropriate).

3.1.3.3.9 Water Sampling Equipment

Submersible, bladder, and peristaltic pumps may be used to purge and collect water samples.
Submersible pumps will be cleaned inside and outside between uses at each sampling location.
Peristaltic pumps will use new Teflon™ tubing at each sampling location. Pump decontamination

procedures are as follows:

Wash with Liquinox™ and potable water

® Rinse with potable water

® Rinse with analyte-free water

Bailers will be decontaminated after each use. Stainless steel or Teflon™-coated lines will be dedicated
to each well for each sampling event or will be decontaminated between uses. Equipment will be
decontaminated in the manner outlined below.

Wash and scrub equipment with a solution of Liquinox™ (or equivalent) and potable water.
Rinse with potable water.

Rinse non-steel equipment with 10 to 15 percent reagent-grade HNO® when sampling for trace
metals. ’

Rinse with analyte-free water.

Rinse twice with isopropanol.
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Air dry (if possible).

®  Wrap in oil-free aluminum foil.

Any additional equipment used in sampling will be decontaminated by foliowing the procedure outlined

above.

3.1.3.3.10 Major Equipment

Between each well or boring, all major equipment used for sample collection such as drill rigs and
backhoes will be decontaminated at the existing NAS Whiting Field vehicle wash rack. Decontamination
will consist of steam-cleaning, washing with Liquinox (or equivalent), and rinsing with potable water. If
necessary, surfaces will be scrubbed until all visible soil and possible contaminants have been removed.
All dirt, grime, grease, oil, loose paint, and rust flakes shall be removed. The inside surfaces of the
casing, drill rods, and auger flights will be similariy cleaned. The decontamination area will be constructed
and operated to contain all solids and liquids produced. Liquids will be directed to an oil/water separator
before release to the Base’s sanitary sewer system. Solids will be retained and tested to determine

appropriate disposal.
3.1.34 Filter Pack and Screen Design
The USEPA Region IV SOPs (USEPA 1996b) require the filter pack used for monitoring well annular

space be selected based on grain size analysis of the formation interval adjacent to the well screen

interval. This guidance will be followed during RI for aquifer zones where previous investigations have

analyzed the formation intervals of interest and for which the grain size data are available. When this

information is not available, well construction will follow the previous investigation practice of using a
20/30-size gradation filter material coupled with a 0.010-inch, machine-slotted well screen. This filter pack
size and screen slot size combination has previously been used at NAS Whiting Field in the sand-and-

gravel aquifer, and groundwater samples of acceptable quality have been obtained.

The 20/30 filter size is compatible with a formation that has a D30 size (i.e., 30 percent finer by weight
than the D30 sieve size) in the range of fine sand. If visual inspection of the drill cuttings or split-spoon
samples indicates the D30 size of the formation is significantly coarser than this range (e.g., uniform
medium to coarse sand and/or gravel), then an alternate filter pack and screen slot size combination will
be recommended in accordance with the USEPA Region IV SOPs (USEPA 1996b).
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3.1.35 Trace Metals Sampling in Groundwater

Groundwater samples to be analyzed for trace levels of inorganics will be collected in a manner
consistent with the procedure developed USEPA Region IV SOP guidance. The monitoring wells will be
purged and sampled using low-flow/low-stress techniques. Efforts will be made to reduce the

groundwater turbidity below 10 NTUs. Filtered groundwater samples will not be collected.

3.1.3.6 Groundwater Level Measurements

Measurement of the depth to water in monitoring wells will be performed according to the COMPQAP and
USEPA Region IV SOPs, with the exception that measuring devices will not be calibrated against a steel
surveyor's chain. All devices used during a given measuring event will, however, be calibrated against
each other to ensure accurate relative measurements are made during the data collection event. The

results of the calibration will be recorded in the field logbook.

A minimum of one complete round of water level measurements will be obtained from existing monitoring
wells and the monitoring wells installed during the investigation. All measurements will be collected within
a 48-hour period of consistent weather conditions to minimize atmospheric/precipitation effects on
groundwater conditions. Measurements will be collected at least 24 hours after well development using
an electronic water level indicator. A permanent reference point on the top of each well casing will be
used for determining the depth to water. Water level measurements will be recorded in the field logbook
to the nearest 0.01 foot. Static water levels will be measured in each well before any fluid is withdrawn. If
floating hydrocarbon is detected in the monitoring wells, the thickness of the free product will be measured

with an electronic interface probe.
3.1.36 Oxidation-Reduction Potential of Groundwater

The oxidation-reduction (Redox) potential of groundwater will be measured to support an evaluation of the
potential for natural attenuation of organic contaminants in groundwater. Redox potential will be
determined in the field using a portable field meter at selected monitoring wells. Because of the sensitivity
of Redox potential to oxygenation and disturbance of the groundwater sample, care will be used to obtain
the sample, and the analysis will be performed at the well head immediately after sample collection.
Calibration and maintenance of the Redox meter will be performed in accordance with the manufacturer's
instructions. These actions will be documented in the field logbook and/or on an equipment calibration log
as presented in Appendix B-2.
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3.1.3.8 Ferrous Iron in Groundwater

The concentration of ferrous iron (Fe++) in groundwater will be measured to support an evaluation of the
potential for natural attenuation of organic contaminants in groundwater. Ferrous iron will be determined
in the field at selected monitoring wells using a field test kit. Because of the sensiti\)ity of the iron valence
state to oxygenation and disturbance of the groundwater sample, care will be used to obtain the sample,

and the analysis will be performed at the well head immediately after sample collection.

Use of the field test kit will be performed in accordance with the manufacturer's instructions. These
actions will be documented in the field logbook and/or on the appropriate field forms as required by the
SOPs (see Table 3-1).

3.1.3.9 Sample Head Space Analysis

Soil vapor head space analyses will be performed according to the method prescribed in FDEP Rule
62-770.200(2) of the Florida Administrative Code (FAC). Soil samples will be analyzed for total organic
vapors using an organic vapor analyzer (OVA) equipped with a FID. Charcoal filters will be used to
differentiate between methane (a naturally occurring gas) and total organic vapors. The calibration of the
FID will be checked before the analyses. A photoionization detector (PID) may be used only after a
determination of the instrument's equivalent response to a FID has been made. The foliowing steps will

be used to prepare soil samples for head space analysis:

Each soil sample to be analyzed will be equally split and placed into 2 clean, 16-ounce glass

jars.

Each sample jar will filled to approximately one-half of its volume, if sufficient sample volume
is available.

Aluminum foil covers will be sealed over the open end of the glass jar using a threaded, metal

ring.

The sample jars will be allowed to equilibrate under a temperature range of 20-30°C for
approximately 5 minutes.

The headspace will be measured by piercing the aluminum foil with the FID probe and
recording the highest sustained reading.
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If FID readings above background are detected in the first jar, the second sampie jar will be
measured using an in-line charcoal filter to determine the portion of the total reading

attributable to methane gas.
3.1.3.10 Residual Free Product Detection in Soils

Residual-free-product field detection techniques using ultraviolet (UV) light or red dye will be used for soil
borings and monitoring wells installed near suspected DNAPL source areas. UV light or red dye field
tests will be performed on soil samples collected from the top of significant clay layers (greater than 4 feet
thick) and other suspected locations based on field observations (i.e., elevated FID readings, odors,
staining). Some petroleum-based, light nonagueous-phase liquid (NAPLs) and some solvent-based
DNALPs will fluoresce when exposed to UV light. Other NAPLs that may not fluoresce may be detected
by mixing the soil sample with a colored, hydrophobic dye and watching for the presence of colored
NAPL.

When a UV light is used to detect NAPLs, the suspect soil sampie will be placed in a light-tight box
containing a UV light. The box will be equipped with a shaded viewing port to eliminate ambient light, and
the sample reaction will be directly observed for the presence of fluorescence. Alternatively, a darkened,
well-ventilated room equipped with a UV light may be used if conveniently located near the sample

collection site.

When samples are to be dye-tested, a portion of the suspect soil (e.g., 8-ounces volume, if available) will
be placed into a clear, 1-liter jar. A \)olume of potable water and Red Oil {(commercially available
low-toxicity dye) sufficient to create a separate liquid phase following mixing (i.e., approximately
16 ounces) will be added to the sample, and the mixture will be agitated for a sufficient time to
desegregate the majority of the soil samble. Following mixing the jar will be allowed to sit and will be
observed for the presence of a colored NAPL fraction. Because of their natural cohesiveness, clay-rich
samples may not readily desegregate, and mechanical breakage of the sample before mixing may be
necessary.

Since high concentrations of contaminants are anticipated in the samples described above, health and

safety precautions [e.g., increased level of personal protective equipment (PPE)] will be carefully selected

to prevent exposure of the observers and surrounding public.
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3.1.3.11 Dissolved Oxygen in Groundwater

Dissolved oxygen (DO) in groundwater will be measured to support an evaluation of the:potential for
natural attenuation of organic contaminants. DO wili be measured using a DO meter or Digital
Titrator/Modified Wrinkler (Hach Kit Model Number OX-DT). in general, the digital titrator method will be
used to measure low levels of DO (less than approximately 0.5 mg/L), while a DO meter will be used to
measure higher DO concentrations. Digital titrator and DO meter analyses will be performed in
accordance with the manufacturers’ instructions. Because titration results are based on color change
and, therefore, are somewhat operator-dependent, the same person will generally perform all titration

analyses during a sampling round.

Care will be exercised to avoid entrainment of atmospheric oxygen or loss of DO in groundwater samples.
Shallow water samples (collected less than 5 feet below the water surface) should be collected using a
DO Dunker (APHA-type)) or a bailer. Deeper water samples should be collected using a Kemmerer-type
sampler or low-flow peristaltic or biadder pump.

DO meter analyses will be performed by placing the probe in a 300-mL biochemical oxygen demand flask
or other similar container and then slowly overfilling (three volumes minimum) it using a tube connected to

the sampler. The fill tube will extend to the bottom of the container to prevent turbulence.

3.1.3.12 Laboratory Sample Identification

The sample identification system to be used in the field to identify each sample taken during RI will be in
accordance with TtINUS SOP CT-0O4, contained in Appendix B-3. The coding system provides a tracking
record to allow the retrieval of information about a particular sample and to ensure each sampie is

uniquely identified.

Each sample is assigned a series of codes indicating the site (e.g., WHF-32), sample type, sample
location, sample depth, and sample round (i.e., sequential order or date). The sample nomenclature
system has been designed to maintain consistency between field, laboratory, and database sample
numbers. In addition, the system facilitates cost-effective data evaluation because data can be easily

sorted by matrix and/or depth or by other such parameters.
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3.1.3.13 Field Instrument Control Limits

QA/QC specifications for field measurements are summarized in Table 3-2. This table shows the control

parameters to be assessed, control limits, and corrective actions to be implemented.

The TtNUS representative on site at each well and boring will confirm measurements of total depth of
holes, dimensions and placement of well screens and casings, and volume and placement of filter pack
and grout materials by independent observation or measurement. The FOL will review field forrs and

field logbook entries for indications of measurement data outside of the control range.

3.1.3.14 Corrective Actions

Comprehensive QA activities will be conducted by TtNUS to ensure the data obtained from the sampling
program as well as the resultant work products are technically valid. Any staff member engaged in project
work who discovers or suspects a nonconformance is responsible for identifying and segregating (if
applicable) the nonconforming item as well for forwarding a report to the Task Order Manager and QA
Manager for investigation and corrective action. The QA Manager has the responsibility for assuring the
overall adequacy of corrective actions and summarizing this information in a status report to TtNUS

management.

Before its use in the field, each instrument will be calibrated to ensure it is capable of producing usable
data indicative of site conditions. While in the field, QC data, such as duplicate field measurements or QC
check standards, will be collected for field instruments and used to evaluate the continued acceptable
performance of each instrument. Table 3-2 lists corrective actions to be implemented whenever field

instruments fail to meet the established control limit criteria.

Field data will be reviewed by the site geologist while in the field. Extreme readings (i.e., readings that
appear significantly different from other readings at the same site) will be accepted only after the
instrument has been checked for malfunction and the readings have been verified by retesting (with an

alternate instrument, if possibie).

QC data obtained from field duplicates, field blanks, trip blanks, or equipment blanks will be collected
while in the field and assessed by the QA Manager or the cognitive Task Order Manager to evaluate the
overall quality of the sample collected. Whenever the results of the field QC samples fail to meet the

acceptance criteria, as identified in Table 3-2, corrective actions will be initiated.
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Analysis

Control Parameter

Control Limit

Corrective Action

Air monitoring using an

Daily check of

Calibration to

Recalibrate. If unable

check of pH 7.0 buffer

organic vapor analyzer | calibration of FID manufacturer's to calibrate, replace.
(FID) specifications
pH of water Continuing calibration pH=7.0%0.1 Recalibrate. If unable

to calibrate, replace
electrode.

Specific conductance
of water

Continuing calibration
check of standard
solution

* 1% of standard

Recalibrate.

Temperature of water

.Check against NIST

precision thermometer

£ 0.1°C at two different
temperatures

Reset thermistors in
accordance with
manufacturer's
specifications; dispose
of inaccurate
thermometer.

FID - flame ionization detector
NIST - National Institute of Standards and Technology

TTNUS/TAL-29-024/0052/4.1

3-20

CTO 0079




Rev. 2
01/14/00

Potential corrective actions will be dependent upon the final use of the data; however, appropriate
corrective actions may include the following, as determined by the Task Order Manager in conjunction
with the QA Manager:

Evaluation of the suspect QC data by comparison to other QC samples taken at the same site
or on the same date or analyzed by the same equipment/technician for similar contamination.
Reanalysis of the QC sample in question (if possible).

Qualification of the results.

Resampling.

Non-TtNUS parties involved in identified nonconformances will be notified initially by telephone with a
follow-up formal correspondence explaining the deficiency. The responsible outside parties will be
required to investigate the nonconformance and offer an appropriate corrective action. Notification,
tracking, and ultimate closure of reported nonconformances and the reviewfapproval of submitted

corrective actions will be the responsibility of the TINUS QA Manager.
3.1.3.15 Investigation-Derived Waste

All IDW generated during RI activities will be handled and disposed of in accordance with the Revised
Investigation-Derived Waste Management Plan (ABB-ES 1996a). IDW management is discussed in

Section 6.0, and a copy of the management plan is included in Appendix D.

3.1.3.16  Field Logbooks and Forms

Field logbooks and standard data collection forms will be completed for field investigation, sample
description, and data collection activities. These will include sample log sheets (for soil and grouncwater
samples), a daily record of drilling activities, and equipment calibration logs. An example of these forms
can be found in Appendix B-2.

The sampling event leader shall maintain a bound, weatherproof field logbook. The FOL or designee will
record all information related to sampling or field activities. This information may include sampling time,
weather conditions, unusual events (e.g., well tampering), field measurements, descriptions of -
photographs, or other such details.
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A site logbook shall be maintained by the FOL. The requirements of the site logbook are outlined in SOP
SA-6.3, attached in Appendix B-4. This book will contain a summary of the day's activities and will

reference the field logbooks when applicable.

Each field team member who is supervising a drilling subcontractor must complete a daily record of
drilling activity. This form documents the stage, hours, methods, materials, and supplies used during daily
drilling activ.ities. The information contained on this form is used for billing verification and progress
reports. The driller's signature is required at the end of each working day to verify work accomplished,

hours worked, standby time, and material used. An example of this form is provided in Appendix B-2.

At the completion of field activities, the FOL will submit to the Task Order Manager all field records, data,
field logbooks, site logbooks, chain-of-custody receipts, sample log sheets, drilling logs, daily logs, and

other such forms.

3.1.3.17  Manufacturers’ Specifications

The FOL shall collect a copy of the available manufacturers’ specifications for all supplies and equipment
that are used in the collection of environmental samples. This shall apply to, but not be limited to, the
following:

Calibration gases

Sample containers

Decontamination solvents and detergents
Laboratory-grade/analyte-free water
Reagents

Drilling additives

Bentonite and cement

Filter pack materials

Well casing and screen

Disposable bailers, filters, tubing.

The manufacturers’ specifications will be included in the project files at the end of the field mobilization.
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31.3.18 Surveying

3.1.3.18.1 Global Positioning Survey Locations

The locations of sample points, soil borings, and wells may initially be determined during the field
investigation using a portable Global Positioning Survey (GPS) instrument with sub-meter accuracy. This
information may be helpful in plotting results and analyzing the data coverage in real-time to make data
acquisition decisions during Rl. The GPS instrument will be used in accordance with the manufacturer's
instructions, and the results will be recorded in the field records. Monitoring wells and other selected

points, however, will be permanently located using a NGVD survey at the close of the field mobilization.

3.1.3.18.2 National Geodetic Vertical Datum Survey Locations

The locations of monitoring wells installed during RI/FS will be measured by a certified land surveyor. .
Each point will be measured from a reference location that is tied to the Florida State Plane Coordinate
System. An X~Y coordinate system shall be used to identify locations. The X coordinate will be the east-—

west axis; the Y coordinate will be the north—south axis. The reference location will be the origin.

All surveyed locations will be reported using the Florida State Plane Coordinate System. Existing
installation benchmarks will serve as the horizontalv and vertical datums for the survey. Elevations and
horizontal locations will be recorded to the nearest hundredth of a foot. The elevations of all monitoring
wells will be surveyed at the water level measuring reference point on the top of the well casing and on
the undisturbed ground surface adjacent to the well pad.

3.2 SITE-SPECIFIC RI/FS ACTIVITIES

The technical approaches to all of the individual tasks constituting the fieid investigation are described in
the following sections.

3.21 Site 5: The Battery Acid Seepage Pit

3.2.11 Site 5 History

On February 9, 1984, Florida Department of Environmental Regulation (FDER) conducted a hazardous
waste compliance inspection at NAS Whiting Field. Shortly there after FDEP issued a warning notice to
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the Navy stating that the “battery electrolyte and/or wastes constituents and that the disposal of
hazardous waste constituted violations of Florida Administrative Code Chapters 17-4 and 17-30 and
Chapter 403, Florida Statues.” [Geraghty & Miller (G&M), 1985].

The battery shop (Building 1478) had been the site of waste acid and electrolyte solution disposal from
1967 until 1984. Waste solutions with sodium bicarbonate and tap water were poured down the drain of a
sink in the building which, discharged to a dry well west of the building. The dry well consisted of a
section of 60-inch-diameter concrete culvert set vertically in the ground and filled with gravel.. The sink
drain was disconnected from the dry well in 1984 and connected to the sanitary sewer. An estimated 180
gallons of waste electrolyte solution was discharged to the dry well annually during the period of operation

[Envirodyne Engineers Inc. (EE), 1985].

Originally Building 1478 was called the Old Transformer Repair Shop and from the 1940’s until 1964 the
building was used for electrical transformer repair. Transformers were reportedly-drained of dielectric fluid
possibly containing polychlorinated biphenyls (PCBs) which discharged into the grassed "0-2" ditch
located approximately 500 feet southeast of the Old Transformer Repair Shop. Based on this disposal
method the “0-2" ditch was designated Site 6 and investigated as part of the Installation Restoration
Program (EE, 1985).

Based on a meeting attended by the Navy, FDER and G&M, G&M prepared for the Navy a document
entitled “Proposed Monitoring Program for the Battery Shop”. The final edition of the document was
completed June 1985. Site 5 the Battery Acid Seepage Pit was included in the Initial Assessment Study
completed by Envirodyne Engineers in 1985.

in June 1985, G&M began the field investigative work at the Battery shop site. Four soil borings were
completed and subsurface soil samples were collected at 5-foot intervals. One soil boring was completed
to a depth of 85 feet below land surface (bls), the remaining soil boring were completed to 20 feet bls.
Subsurface soil samples were analyzed for pH, arsenic, mercury, selenium, cadmium, lead and EP

toxiicity tests for previous metals (G&M, 1985).

Four monitoring wells were instalied at the soil boring locations and completed to maximum depths
ranging from 142 feet to 147 feet bls. On August 10, 1985, groundwater samples were collected from the
monitoring wells and analyzed for Primary Drinking Water Standard (PDWS) compounds, Secondary
Drinking Water Standard (SDWS) parameters, EPA priority pollutants, and aluminum. The monitoring

wells were resampled on November 1, 1985 and analyzed for EPA priority pollutants. The analytical
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results for the groundwater samples indicated benzene was the only compound detected at

concentrations exceeding the primary drinking water standards (G&M, 1985).

The conclusions of the detection and monitoring program were that the groundwater and soils in the
vicinity of the battery shop had not been adversely impacted by metals or other chemicals associated with
past discharges to the dry well. However, organic compounds, particularly benzene detected at
concentrations slightly above the PDWS in groundwater samples from two monitoring wells is of concern.
The source of benzene in the groundwater was unknown. Trichloroethene was detected at a
concentration exceeding the PDWS in a groundwater sample from the facility supply well W-S2. The
recommendations were that periodic groundwater sampling be completed for a period of one year and the
sampling operation be coordinated with the Navy’s Installation Restoration Program (G&M, 1985).

On April 15, 1987, FDER recommended in a letter to the Navy that the Consent Order be closed.

During an April 1999 NAS Whiting Field Partnering Team meeting, discussions concerning the Site 6 Rl
led to the question as to whether the Detection and Monitoring Program at Site 5 had included sampling
for PCB, based on the previous use of Building 1478 as the Old Transformer Repair Building. Based on a
document review it was determined that analysis for PCBs had not been completed in the onsite soils and
additional investigation was warranted.

3.21.2 Proposed Investigation

The proposed investigation activities to be performed at Site 5 are described in the following sections.

Soil Investigation Scope

b Define extent of soil contamination that exceeds applicable FDEP regulation (e.g., Florida Soil
Cleanup Goals (1998), Chapter 62-785 FAC and Soil Cleanup Target Levels from Revised
Chapter 62-777 FAC, if adopted).

¢ Define extent of soil contamination that exceeds applicable “risk benchmarks" defined by
USEPA [e.g., USEPA Region VI RBCs and SSLs (USEPA 1996¢)1.

Source Areas of Concern

* Surface and subsurface soils surrounding the former Building 1478 location
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* Subsurface soils surrounding a drain line from Building 1478 to “0-2” ditch, if present

The RI/FS investigation at Site 1478 will consist of a historic document review and interviews with Base

personnel and collection of surface and subsurface soil samples. The supporting rationale for these

investigation methods is presented in the box below. Figure 3-1 shows the approximate soil sampling

investigation area.

RI/FS Rationale for Soil Borings at Site 5

Investigation method

Rationale

Historic document review and
interviews

Determine specific site history and locate potential disposal areas
and drainage lines.

Surface soil samples: 05501,
05802, 05S03, 05804, and
05805

Determine lateral extent of contamination at potential source areas
of concern and determine direct exposure risk for contact with
surface soils. Exact locations will be determined based on the
results of the historic document review and interviews.

Soil borings 05SB01, 05SB02,
05SB03, 055B04,05SB05,
058B06, 05SB07, 05SB08,
05SB09, and 05SB10

Determine lateral and vertical extent of contamination at potential
source areas of concern. Exact locations will be determined based
on the results of the aerial photograph and geophysical surveys.

TTNUS/TAL-99-024/0052/4.1

3-26 CTO 0079




SITE 5 WHF-335  ABANDONED

WASTE OIL TANKS

®WHF-331

SITE 33

®WHF-33-3

] OWHF-334

qN BU::.%LNG .
HF-5-OW1 S ITE 6

T

R

]

AN

LEGEND

® Monitoring Well Location
Area of Solil Investigation

200 0 200 Feet
DRAWN BY DATE . CONTRACT NUMBER
J. BELLONE 1228099 SITES 0052
CHECKED 8Y DATE RI/FS WORK PLAN APPROVED BY DATE
SITES 5, 7, 29, 35, 38, 39, 40 AND PSC 1485C = e
COSTISCHERULEAREA NAS WHITING FIELD APPROVED BY DA
1 1 1 MILTON, FLORIDA = o
SCALE DRAWING NO.
AS NOTED FIGURE 3-1 0

PAGISINAS_WHITING,_FIELD\RI_FS_WORK_PLAN APR\SITE 5 MONITORING WELLS LAYOUT JCB 12/20/89

3-27




Rev. 2
01/14/00

Soil Sampling Criteria

Surface soil samples will be collected from the unpaved areas of the site. The samples will be recovered
for a depth of 0 to 12" bls using a stainless steel spoon. The samples will be recovered following USEPA
SOPs (USEPA, 1996).

All DPT soil borings will be drilled fo a minimum depth of 20 feet bls. If at 20 feet bis the total OVA
readings are greater than 50 ppm, then the boring will be continued likely using hollow stem auger
techniques) to a depth 10 feet below the depth when OVA readings decrease to < 50 ppm or tb the water
table, whichever occurs first. Up to 10 subsurface soil samples will be selected for laboratory analysis
based on high OVA readings, changes in lithology, or at the discretion of the site geologist based on other
field observations; and the bottom of the hole. Soil samples will be analyzed for TCL Pesticides and
PCBs only.

Source Areas of Concern

The source area of concern at PSC 1478 is soils surrounding the former Building 1485C location

3.2.2 Site 7: South AVGAS Tank Sludge Disposal Area

3.2.21 Site 7 History

The tanks at the South Fuel Farm date back to 1943 when NAS Whiting Field first began operations.

The South Fuel Farm was an AVGAS Agua Type system that used potable water to displace AVGAS and
transfer fuel to tanks. The South field Fuel Farm included six underground steel tanks and two aviation
lube oil tanks. Flight operations at the South Field changed from AVGAS-burning airplanes to JP-4
burning helicopters, consequently the tank farm was used solely for back up storage during the fuel
shortage in 1973.

From 1943 to 1968, the nine AVGAS tanks were cleaned out approximately every 4 years. The tank
bottom siudge that probably contained tetraethyl lead was buried at shallow depths in the area
immediately adjacent to the surrounding tanks. Navy personnel estimated 1,000 to 2,000 gallons. of
sludge were disposed of in this manner (Geraghty & Miller 1986).

Twenty-eight surface soil samples were collected and mixed to produce one composite sample during the

1986 Verification Study by Geraghty & Miller. This sample was split into two parts and analyzed for total

TTNUS/TAL-99-024/0052/4.1 3-28 CTO 0079




Rev. 2
01/14/00

lead content and Extraction Procedure Toxicity (EP Tox) for lead. Laboratory analytical resuits of the soil
samples showed total lead concentrations were 15 and 27 mg/kg. Lead was not detected in the EP Tox

test above the method detection limit of 0.01 mg/L.

Monitoring well WHF-7-1 was installed along the southern perimeter of the USTs during the 1986
Geraghty & Miller study. This well was installed in the intermediate zone of the upper sand-anc-gravel
aquifer at a depth of 152 feet bis.

After the 1986 study, Site 7 was transferred from the IR program to the UST program and renamed Site
1466. During the contamination assessment of Site 1466 in 1991 and 1992, shallow monitoring wells and
intermediate monitoring wells were installed. Excessively contaminated soil (organic vapor
concentrations greater than 500 ppm for gasoline products) was found from the land surface and
immediately above the water table during contamination assessment activities at Site 7. In a July 1992
Task Order Managers' meeting, it was determined that a decision regarding the transfer of Site 1466 from
the UST program back to the IR program was needed. To support this decision, additional fieldwork was
recommended to assess the site jurisdiction.. The results of the groundwater sampling are provided in the
Jurisdiction Assessment Report, Underground Storage Tank Program Sites 1466 and 1467, Installation
Restoration Program Sites 7 and 4, Naval Air Station Whiting Field (ABB-ES 1994a) and the Remedial
Investigation and Feasibility Study Technical Memorandum No. 5, Groundwater Assessment (ABB-ES
1995c). Because solvents were detected in groundwater at Site 7, it was transferred back to the IR

program.

Additional groundwater samples were taken in 1995 and 1996, and details of the analytical results are
presented in the Remedial Investigation, Industrial Area Groundwater Investigation, Interim Report, Naval
Air Station Whiting Field (ABB-ES 1996b) and Industrial Area Groundwater Investigation, Interim Report
Addendum, Naval Air Station Whiting Field (ABB-ES 1998), respectively.

3.222 Proposed Investigation

Additional records searching and source exploration in the vicinity of Site 7 will be conducted to evaluate
the status of any residual soil contamination at the former sludge disposal area and South Fuel Farm.
The investigation of impacted groundwater at the South Field Industrial Area, which includes commingled

BTEX and TCE plumes, will be addressed in the proposed investigation at Site 40.

The investigation activities to be performed for the soils at Site 7 are described in the following sections.
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Investigation Scope

¢ Define extent of "excessively contaminated soils" around former USTs in accordance with
FDEP regulations (i.e., total organic vapors > 50 ppm for kerosene group, > 500 ppm for
gasoline group petroleum hydrocarbon release areas).

¢ Define extent of soil contamination that exceeds applicable FDEP regulation (e.g., Florida Soil
Cleanup Goals (1998), Chapter 62785 FAC and Soil Cleanup Target Levels from Revised
Chapter 62-777 FAC, if adopted).

¢ Define extent of soil contamination that exceeds applicable "risk benchmarks" defined by
USEPA [e.g., USEPA Region VI Risk Based concentrations (RBCs) and Soil Screening

Levels (SSLs; USEPA 1996d)).

Source Areas of Concern

Former USTs and associated piping.

Tank-bottom sludge disposal areas.

The RI/FS investigation at Site 7 will consist of four surface soil samples and 2 days of DPT soil borings
with associated subsurface soii sampling to characterize the nature and extent of soil contamination. The
supporting rationale for these samples is presented in the box below. Figure 3-2 shows the approximate

sample locations and Table 3-3 summarizes the analysis to be completed.
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SITES 7, 29, 36, 38, 39, 40, and PSC 1485C
NAS WHITING FIELD, MILTON, FLORIDA

TABLE 3-3

RI/FS WORK PLAN FOR

ANALYTICAL PROGRAM SUMMARY FOR SOIL AND SEDIMENT SAMPLES

S nev.2
01/14/00

Sample Identification Estimated | - CLP/TCL CLP/TCL CLPIT. A:L (."2L‘PIT CL Tota'nl SPLP or GeotechnicaI{Natural
Quantty | VOOS | SVOCs | lnorganice | PesticideslPOBs | R ebons | T | parametars
Analysis Method SW8260 SW8270 ® SW8081 SW8015m SW1311¢ @
SURFACE SOIL
Site 7 4 4
Site 29 6
Site 38 12 12 12 12 12 12
PSC 1485C 6 6 6 6 6 6
SUBSURFACE SOIL
Site 7 10 10 10 10 10 10 10
Site 29 10 10 10 10 10 10 10
Site 36 10 10 10 10 10 10 10
Site 38 32 32 32 32 32 32 32 32
PSC 1485C 16 16 16 16 16 16 16 16
Industriat Area Leaching" 49 49 49
Perimeter Road Leaching® 54 54 54
SEDIMENT SAMPLES
Site 39 Creekbed 10 10 10 10 10
Site 39 Eco Tox. 20
Site 39 Floodplain 50 50 50 50 50
TOTAL SAMPLES 289 166 166 166 126 106 181 181
IDW disposal sampes 50 8
QC SAMPLES
Duplicate 8
Matrix Spike 8
Matrix Spike Duplicate 8
Trip Blanksf 15 15
Equipment Blanks® 6 6 6 6 6 6
Field Banks" 6 6 6 6 6 6
TOTAL SOIL 340 217 202 202 159 142 189 181
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@ Soil geotechnical and Natural Attenuation Parameters include total organic carbon, pH, and grain size analysis.

® CLP/TAL Inorganics analyses by Methods SW6010, SW7471 or SW7470, SW9010, and SWS065.

© SPLP and TCLP analyses for inorganics, volatiles, semivolatiles, and pesticides. As indicated on Tables 3-7 and 3-8.
@ Includes Sites 3, 4, 6, 30, 32 and 32. See Table 3-7.

© Includes Sites 10, 11, 13, 14, 15, 16, 17, and 18. See Table 3-8.

® Trip blanks will be collected at one per sample shipment.

® Equipment blanks will be collected at one per week during sampling operations.

® Field blanks will be collected at one per week during sampling operations.

Notes:

ASTM — American Society for Testing and Materials TCL ~ Target compound list

CLP ~ Contract Laboratory Program TCLP - Toxicity Characteristic Leaching Procedure
PCB — Polychlorinated biphenyls TPH — Total petroleum hydrocarbons

QC - Quality control USEPA - U.S. Environmental Protection Agency
SVOC ~ Semivolatile organic compound VOCs ~ Volatile organic compound

TAL - Target analyte list
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RI/FS Rationale for Soil Borings at Site 7

Soil Sample ‘ Rationale
l.ocation

7801 through 7S06 | Investigated surface soils to determine lateral extent of contamination at
potential source areas of concern and evaluate direct contact exposure risk.

7SB01 through Determine vertical & lateral extent of contamination around former USTs.
7SB10

Soil Sampling Criteria

Surface soil samples will be collected from the unpaved areas of the site. The samples will be recovered
for a depth of 0 to 12” bls using a stainless steel spoon. The samples will be recovered following USEPA
SOPs (USEPA, 1996).

All DPT soil borings will be drilied to a rﬁinimum depth of 30 feet bis. If at 30 feet bls the total OVA
readings are greater than 50 ppm, then the boring will be continued (likely using hollow stem auger
techniques) to a depth 10 feet below the depth when OVA readings decrease to < 50 ppm or to the water
table, whichever occurs first. Up to 10 subsurface soil samples will be selected for laboratory analysis
based on high OVA readings, changes in lithology, or at the discretion of the site geologist based on other
field observations; and the bottom of the hole. Soil samples will be analyzed for TCL VOCs, TCL SVOCs,
TAL inorganics, and Total Petroleum Hydrocarbons (TPH), and SPLP analysis.

3.2.3 Site 29: Auto Hobby Shop

3.2.31 Site 29 Location and Description

Site 29 is located in the area surrounding Buildings 1404 and 2975 (Figure 3-3). One underground metal
storage tank was installed in the 1940's for storage of waste motor oil generated from vehicle
maintenance operations conducted at the Auto Hobby Shop. The tank was located southeast of Building
1404 and west of Building 2975 (see Figure 3-3). The tank was initially abandoned in place in 1986 and

was removed from the site in 1998. Another underground storage used for heating oil was located in the
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parking area between Buildings 1404 and 2975. The location of the heating oil tank is shown in Figure 3-
3. This tank was used for storage of heating oil specifically for Building 1404 and was presumably
installed in the mid 1940’s. The tank was removed in 1898.

3.2.3.2 Site 29 History

Building 1440 has been used since the 1940’s for base personnel vehicle repairs and wood working and
hobby activities. Building 2975 is used for vehicle and supply storage. The waste oil tank was used for
disposal of waste motor oil and potentially solvents and paints from the 1940’s until 1986. In 1986, the
tank was abandoned in piace by filling with sand. This apparently occurred before the tank was included
in the formal tank management program at the Facility. It is unknown if the tank was pumped of méterials
as part of the abandonment. Following abandonment an above ground wasté oil tank was placed at the
location for continued disposal activities. The heating oil tank is believed to have been used for heating
oil only and no other materials were placed in the tank.

Site 29 was added to the RI/FS investigation at NAS Whiting Field between 1992 and 1993 based on the
presence of the waste oil UST which is similar to Underground Storage Tanks present at the North Field,
Mid Field, and South Field Hangars. The site was not investigated during the Initial Assessment Study,
Verification Study, or Phase | of the RI/FS at the Facility.

Investigations conducted during Phase lIA and 1IB of the RI/FS included a passive soil gas investigation,
subsurface soil sampling, and groundwater sampling. The results of the passive soil gas-inVestigation
and subsurface soil sampling are summarized in Appendix C and Chapter 4, respectively, of the Phase
A Technical Memorandum No. 3 Soils Assessment /(ABB-ES, 1995d). The groundwater analytical
results are summarized in RI/FS Phase llA, Technical Memorandum No. 5 Groundwater Assessment
(ABB-ES, 1995b).

In June 1998, Bechtel Environmental Inc. removed the waste oil tank from the site as part of the Interim
Removal Action at the site. The abandoned UST was removed by manually excavating approximately 2 ft
of soil overlying the tank and hand excavating soil around the tank to mechanically lift the tank. Before
removal, the UST was opened and reported to be approximately half full of sand with trace amounts of
water. Once the tank was removed only a small amount of standing water was present and very little
staining of the outside soil was observed. The standing water was removed and the stained soil was
excavated (Conrad, 1998).
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Foilowing the UST removal, confirmation soil samples were collected for offsite laboratory analysis. A soil
sample was collected from each of the four excavation sidewalls at approximately 4 ft bls and from the
bottom of the excavation at approximately 7 ft bls. In addition, a single soil sample was collected from the
area where an abandoned heating oil tank had previously been removed. This sample was collected from
a depth of 10 ft bis. All of the soil samples were analyzed for Priority Pollutant VOCs, SVOCs, TRPHS,

arsenic, barium, cadmium, lead, selenium, silver, and mercury (Conrad, 1998).

The analytical results for the soil samples indicated three samples contained analyte concentrations
exceeding Florida regulatory limits. The soil sample from the north sidewall sample contained: benzene
(0.28 mg/kg), ethylbenzene (1.00 mg/kg), toluene (0.86 mg/kg), xylenes (4.40 mg/kg), and naphthalene
{2.60 mg/kg) at concentrations exceeding Florida Soil Cleanup Target Levels (F.A.C. Chapter 62-777).
The soil sample from the east side-wall sample contained: benzene (0.16 mg/kg), toluene (0.62 mg/kg),
xylenes (2.6 mg/kg), and naphthalene (2.50 mg/kg) at concentrations exceeding Florida Soil Cleanup
Target Levels (F.A.C. Chapter 62-777). All of the soil samples collected from the waste oil UST contained
concentrations of TRPH exceeding regulatory limits. All of the samples from the excavation contained
concentrations of chromium exceeding the TCLP regulatory limit and four of the five samples (excluding

the south wall sample) contained lead at concentrations exceeding the TCLP criteria (Conrad, 1998).

The soil sampie from the abandoned heating-oil tank contained concentrations of benzene and toluene at
concentrations exceeding Florida Soil Cleanup Target Levels (F.A.C. Chapter 62-777) and detected
concentrations of chromium and lead exceeded the TCLP regulatory limits (Conrad, 1998). The Interim
Removal Action was summarized in a letter from the Remedial Action Contractor to the Santa Rosa
County Petroleum Program in August 24, 1998. A copy of the letter is included in Appendix G to this
Work Plan.

3.233 Proposed Investigation
Additional source delineation will be conducted in the vicinity of the former waste oil and heating oil tanks
to determine the extent of soil contamination. The investigation of groundwater at the site, will be

addressed in the facility-wide groundwater investigation discussed in Section 3.2.6. The investigation

activities proposed for soils at Site 29 are described below.
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Investigation Scope _ o

Define extent of "excessively contaminated soils" around former USTs in accordance with
FDEP regulations [i.e., total organic vapors > 50 parts per million (ppm) for kerosene group, >
500 ppm for gasoline group petroleum hydrocarbon release areas].

Define extent of soil contamination that exceeds applicabie FDEP regulation [e.g., Florida Soil
Cleanup Goals (1998), Chapter 62-785 FAC and Soil Cleanup Target Levels from Revised

Chapter 62-777 FAC, if adopted].

Define extent of soil contamination that exceeds applicable "risk benchmarks" defined by
USEPA [e.g., USEPA Region VI RBCs and SSLs (USEPA 1896c¢)).

Source Areas of Concern

* Former waste oil UST location between Building 2975 and Building 1404.
Former heating oil UST location in the parking area east of Buiiding 1404.

The RI/FS investigation at Site 29 will consist of six surface soil samples and 2 days of DPT soil borings
with associated subsurface soil sampling to characterize the nature and extent of soil contamination. The
supporting rationale for these samples is presented in the box below. Figure 3-3 shows the investigation

area and Table 3-3 summarizes the analysis to be completed.

RI/FS Rationale for Soil Borings at Site 29
Soil Sample Rationale
Location
29501 through Investigated surface soils to determine lateral extent of contamination at
29806 potential source areas of concern and evaluate direct contact exposure
risk. '
298B01 through Determine vertical & lateral extent of contamination around former
288B10 USTs.

Soil Sampling Criteria

Surface soil samples will be collected from the unpaved areas of the site. The samples will be recovered
for a depth of 0 to 12” bls using a stainless steel spoon. The samples will be recovered following USEPA
SOPs (USEPA, 1996b). .
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All DPT soil borings will be drilled to a minimum depth of 30 feet bls. If at 30 feet bls the total OVA
readings are greater than 50 ppm, then the boring will be continued to a depth 10 feet below the depth
when OVA readings decrease to < 50 ppm or to the water table, whichever occurs first. Up to 10
subsurface soil samples will be selected for laboratory analysis based on high OVA readings, changes in
lithology, or at the discretion of the site geologist based on other field observations; and the bottom of the
hole. Soil samples will be analyzed for TCL VOCs, SVOCs, TAL inorganics, TPH, and SPLP analysis.

3.24 Site 35: Building 1429A, Auto Repair Booth

3.241 Site 35 Location and History

Building 1429, Public works Maintenance Facility Repair Booth is located on Saratoga Street in the
approximate center of the facility's industrial area. The building was built in 1943 and used for the
maintenance of vehicles and equipment, generation of power and heat, storage of fire fighting equipment,
woodworking and metals repair, and offices. A gasoline service station (formerly Building 2848) with a pump
island and underground fuel tanks was located at the northwest side of the building. The service station was
equipped with three underground storage tanks (one diesel- tank no. 2851, and two gasoline — tank no. 1429
i and 1429 J) located west of the pump island and under the vehicle shed. All three tanks were abandoned
in place in 1984. The tanks were abandoned by pumping out the remaining fuel, filling with sand and

capping the fill ports with concrete. None of the tanks have been removed since abandonment.

Four 25,000-gallon fuel oil tanks and one 10,000-gallon diesel underground storage tanks are also located at
Building 1429. The fuel oil tanks were used for facility wide heat generation and the diesel tanks is
connected to emergency generators in Building 1428. Currently fuel oil is delivered to the tanks via tanker
trucks, however, previously deliveries were made by rallroad tank cars. The railroad spur is still present at
the site and a catch basin for spillage was observed during a site walkover. The discharge point for the catch
basin is unknown. Possible wastes associated with Building 1429 inciude fuel, oil and solvents.

Based on a record search and interviews with facility personnel, Building 1429 was identified as a
potential site in July, 1993. The site was added to the IR program in 1995 and a Site Screening
Investigation (SSI) was initiated in December, 1996. The purpose of the SSI was to complete an initial
screening assessment to determine if contaminants are present and if additional investigations are
warranted. '

The S8l included the completion of soil borings, subsurface soii sampling, monitoring well installation, and
groundwater sampling. Four soil borings were completed to a depth of 30 ft bis at Site 35. One additional

soil boring (35B001) was completed to depth of 54 feet bis. The deeper soil boring was located to
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investigate the fuel pump island and UST area. All of the soil borings were continuously split spoon
sample to the total depth of the boring. The split spoon samples were screened in the field for dense
nonaqueous phase liquids using an ultraviolet light and centrifuge red dye test, total OVA headspace
measurements, and field gas chromatograph (GC) screening. The field GC analysis was conducted
using a HNUTM 311 portable GC. The soil samples were analyzed for VOCs BTEX, dichloroethene,
perchloroethene (PCE), and TCE. In addition confirmation soil samples were also collected for laboratory

analysis. Three subsurface soil samples from each soil boring were analyzed for TCL VOCs.

Six monitoring wells were installed at the site at two nested well location. Foliowing the instaliation and
development of the monitoring wells, a groundwater sample was collected from each well and analyzed
for TCL VOCs, SVOCs, Pesticides and PCBs, and TAL inorganics.

The analytical results for the SSI are summarized in the draft final Report on Sites 35, 36, and 37, NAS
Whiting Field, Milton, Fiorida completed on February 3, 1999. The summary and recommendations of
the report indicated no VOCs were detected at concentrations exceeding regulatory criteria in the
subsurface soil samples collected from Sites 36 and 37. However, the analytical results for soil boring
35B001 (associated with the Site 36 fuel pump island) indicated contaminated soil at levels exceeding the
soil gas headspace criteria of 50 ppm for excessively contaminated soils as defined by the State of
Florida (Chapter 62-770, FAC). Laboratory analysis of the subsurface soil samples also indicated VOC
concentrations typically associated with petroleum contamination exceeding the Florida Soil Cleanup
Target Levels for leaching soils. [Harding Lawson Associates (HLA), 1899]. In addition; the shallow and
deep groundwater samples collected from Site 36 contained TCE at concentrations exceeding Florida and

Federal regulatory limits.
The recommendations of the HLA report were that additional soil sampling be conducted at former gas
pumps and underground storage tank area and additional groundwater sampling be conducted at Site 36

to assess the extent of chlorinated solvent groundwater contamination (HLA, 1999).

3.24.2 Proposed Investigation

Additional source delineation will be conducted in the vicinity of the former fuel isiand and UST area to |

determine the extent of soil contamination. The investigation of groundwater at the site, will be addressed
in the facility-wide groundwater investigation discussed in Section 3.2.6. The investigation activities

proposed for soils at Site 35 are described below.
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Investigation Scope

Define extent of "excessively contaminated soils" around former fuel island and USTs in
accordance with FDEP regulations [i.e., total organic vapors > 50 paris per million (ppm) for

kerosene group, > 500 ppm for gasoline group petroleum hydrocarbon release areas].
Define extent of Subsurface soil contamination that exceeds applicable FDEP regulation (e.g.,
Florida Soil Cleanup Goals (1995), Chapter 62770 FAC and Soil Cleanup Target Levels from

Revised Chapter 62-770 FAC, if adopted).

Define extent of subsurface soil contamination that exceeds applicable "risk benchmarks"
defined by USEPA [e.g., USEPA Region VI RBCs and SSLs (USEPA 1996d)].

Source Areas of Concern

Former fuel island location east of Building 1429

The RI/FS investigation at Site 35 will consist of 2 days of DPT soil borings and associated subsurface
soil sampling to characterize the nature and extent of soil contamination. The supporting rationale for
these samples is presented in the box below. Figure 3-4 shows the investigation area and Table 3-3

summarizes the analysis to be completed.

- Soil Sampling Criteria

All DPT soil borings. will be drilied to a minimum depth of 30 feet bis. If at 30 feet bis the total OVA
readings are greater than 50 ppm, then the boring will be continued (likely using hollow stem auger soil
boring technique) to a depth 10 feet below the depth when OVA readings decrease to < 50 ppm or to the

water table, whichever occurs first. Up to 10 subsurface soil samples will be selected for laboratory
analysis based on high OVA readings, changes in lithology, or at the discretion of the site geologist based
on other field observations; and the bottom of the hole. Soil samples will be analyzed for TCL VOCs, TAL
inorganics, and TCLP analysis.

RI/FS Rationale for Soil Borings at Site 35
Soil Sample Rationale
Location
358SB01 through Determine vertical & Ilateral ‘extent of
358B10 contamination around former USTs.
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3.25 Site 38: Building 2877, Former Golf Course Maintenance Building

3.2.5.1 Site 38 Location and Description

Site 38 is located immediately west of the 7" hole fairway on the NAS Whiting Field Golf Course. The site
includes the former Building 2877 which was located approximately 276 feet west of the patrol road and

860 feet north of the white lattice fence associated with the pistol firing range.
3.25.2 Site 38 History

Building 2877 was used as the golf course maintenance building. Review of historical aerial photographs
indicate the building was present in June, 1954 during the construction of NAS Whiting Field Golf Course.
Reportedly, battery reconditioning was conducted at this building. The battery acid from golf cart batteries
was drained into a sink inside the building.  The sink drained into a tank that consisted of an underground
concrete culvert open at one end. The tank retained approximately 50 gallons of liquid before draining to
the subsurface. The tank was filled with rock sometime between 1974 and 1979. The battery acid
draining was discontinued at this time.

Pesticides including organophosphates, herbicides, fungicides, chlordane, heptachior epoxide, and some
hydrocarbon pesticides were also stored and handled in Building 2877 during operations. - Pesticide
storage was discontinued in 1983 when a new pesticide facility was completed. A one-acre area north of
the building and across the access road, was used to rinse trucks after they were used to spray
pesticides. A 200 foot by 200 foot area located southwest of the building was used to fill pesticide

containers. Possible wastes associated with the site include battery acid, fuels, solvents and pesticides.

Building 2877 was demolished in 1993 as part of an upgrading and reconstruction project for the NAS
Whiting Field Golf Course. The concrete building foundation is believed to still be present, however it is

unknown if the former drainage tank is still present.

In March 1996, Brown & Root Environmental Services, Inc. collected a single surface soil sample (0 to 1
foot sample depth) at the site. The sample was collected to support the Navy’s relative risk ranking for the
site. The soil sample was analyzed for TCL VOCs, SVOCs, pesticides and PCBs and TAL inorganics.
No organic compounds were detected above analytical method detection limits.
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3.2.5.3 Proposed Investigation

The investigation activities proposed for Site 38 are described in the following sections.

Soil Investigation Scope

Define extent of subsurface soil contamination that exceeds applicable FDEP regulation (e.g.,
Florida Soil Cleanup Goals (1998), Chapter 62-785 FAC and Soil Cleanup Target Levels from
Revised Chapter 62-777 FAC, if adopted).

Define extent of subsurface soil contamination that exceeds applicable "risk benchmarks"
defined by USEPA [e.g., USEPA Region VI RBCs and SSLs (USEPA 1996c¢)].

Source Areas of Concern

Former battery acid disposal tank
Former pesticide truck wash area
Former pesticide container fill a‘rea
* Flooring of Building 2877

The RIFS investigation at Site 38 will consist of a historic aerial photo review, a geophysical survey,
collection of surface and subsurface soil samples and the installation and sampling of monitoring wells.
The supporting rationale for these investigation methods is presented in the box below. Figure 3-5 shows
approximate locations of the soil borings and Table 3-3 summarizes the laboratory analysis to be
completed.
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RI/FS Rationale for Soil Borings at Site 38
Investigation method Rationale

Aerial photograph review Determine specific site history and located potential disposal
areas.

Geophysical survey Use electromagnetic, magnetometer instruments to determine
building foundation and battery acid disposal tank.

Surface soil samples: 38S01, Determine lateral extent of contamination at potential source areas

38502, 38503, 38304, 38505, of concern and determine direct exposure risk for contact with
38S06, 38507, 38508, 38509, surface soils. Exact locations will be determined based on the

38510, 38511, and 38812 results of the Aerial photograph and geophysical surveys.
Soil borings 38SB01, 38SB02, Determine lateral and vertical extent of contamination at potential
38SB03, 38SB04, 38SB05, source areas of concern. Exact locations will be determined based

385B06, 38SB07, and 38SB08 on the results of the aerial photograph and geophysical surveys.

Soil Investigation Criteria

Initially, a surface geophysical survey electromagnetic and magnetometer instruments will be completed
over the site investigation area to identify buried features including the former building location and battery
acid seepage pit. To complete the survey, a formal grid will not be established and surveyed, instead a
general walkover of the site area will be completed. Areas identified during the initial geophysical
walkover will be marked and recorded and additional reconnaissance of the specific anomaly areas will be
completed. Location coordinates of any identified geophysical anomalies will be determined using a GPS
instrument.

Surface soil samples will be collected from the unpaved areas of the site. The samples will be recovered
from a depth of 0 to 12" bls using a stainless steel spoon. ‘The samples will be recovered following
USEPA SOPs (USEPA, 1996b).

All DPT soil borings will be drilled to a minimum depth of 30 feet bls. If at 30 feet bls the total OVA
readings are greater than 50 ppm, then the boring will be continued likely using hollow stem auger
technigues) to a depth 10 feet below the depth when OVA readings decrease fo < 50 ppm or to the water
table, whichever occurs first. Up to 10 subsurface soil samples will be selected for laboratory analysis
based on high OVA readings, changes in lithology, or at the discretion of the site géologist based on other
field observations; and the bottom of the hole. Soil samples will be analyzed for TCL VOCs, SVOCs,
Pesticides and PCBs, TAL inorganics, TPH, and SPLP analysis.
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Although groundwater for each of the facility sites is being addressed under Site 40, Facility-wide

Groundwater Investigation, the proposed groundwater investigation for Site 38 is presented here and will

be incorporated into the Site 40 RI/FS. The investigation activities proposed for groundwater at Site 38

are described below.

regulatory criteria (e.g., USEPA and Florida MCLs at Site 38.

Source Areas of Concern

The source areas of concern at Sites 38 are listed below. -

Former battery acid disposal tank
Former pesticide truck wash area

Former pesticide container fill area

* Fiooring of Building 2877

Proposed Investigation

identify and characterize extent (if present) of groundwater contamination that exceeds

Collect supporting data to evaluate risk and natural attenuation of groundwater plume.-

The RI/FS investigation at Site 38 will include four additional installation and sampling of monitoring wells

to characterize the nature and extent of groundwater contamination. The supporting rationale for these

monitoring wells is presented below. Figure 3-5 shows the approximate locations of the proposed

monitoring wells.

RI/FS Rationale for Monitoring Wells at Site 38

Monitoring Well Location

Rationale

WHF-38-1S

Determine background concentrations in the shallow groundwater

immediately upgradient of the site.

WHF-38-2S, WHF-38-38, and
WHF-38-4S

Investigate downgradient extent of groundwater contamination in

shallow groundwater.
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Groundwater Sampling Criteria

Groundwater from all new wells will be analyzed for TCL VOCs, TCL SVOCs, TCL pesticides and PCBs,
TAL inorganics, and natural attenuation parameters. Analyses to be performed on groundwater samples
are shown on Table 3-4. Natural attenuation and water quality parameters will be limited to the field

analysis shown below.

Groundwater Natural Attenuation and Water Quality Parameter Analyses

Parameter Test Method Test Location
Dissolved Oxygen (DO) DO Meter (DO >0.5 mg/L) Field
Field Titration Kit (DO <0.5
mg/L)
Iron I (Fe*?) Hach Method 8146 Field
Oxidation-Reduction Potential Redox Meter Field
(Redox)
pH pH Meter Field
Temperature Meter Field
Specific Conductance Meter ' . | Field
Alkalinity Hach Kit AL, AP, MG-L Field
3.2.6 Potential Source of Concern 1485C

3.2.6.1 PSC 1485C Pesticide Storage Building 1485C Location and Description

PSC 1485C, the Pesticide Storage Building 1485C, is located at the former site of Buiiding 1485C. The
building was located within the Base Operating Services (BOS) Compound west of the northern
termination of Yorktown Street and was used for storage of ground maintenance equipment and limited

amounts of pesticide compounds.
3.2.6.2 Site 1485C History

The Pesticide Storage Building 1485C caught fire in the late 1980's and was completely destroyed.
Following the fire, cleanup activities at the site included the removal of all building materials and the
building foundation and slab flooring. The depth of the removal excavation and disposal history of the

removed materials is unknown. No previous investigations have been completed at the site.
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TABLE 3-4
ANALYTICAL PROGRAM SUMMARY FOR GROUNDWATER AND SURFACE WATER SAMPLES
RI/FS WORK PLLAN FOR
SITES 29, 36, 38, 39, 40, and PSC 1485C
NAS WHITING FIELD
MILTON, FLORIDA
Sample identification Estimated CLP/TCL CLP/TCL CLPITAL CLP/TCL TPH Total Geotechnical/Natural
Quantity VOCs SVOCs Inorganics Pesticides/PCBs Organic Attenuation
Carbon Parameters
Analysis Method SW8260 SwW8270 @ SwWs8081 SW8015m (b
GROUNDWATER
Site Specific 4 4 4 4 4 0
Background Wells
Perimeter Road Sites® 17 1 2 17
Site 38 4 4 4 4 4 4 4
PSC 1485C 1 1 1
UST Site 1438/1439 1 1 1 1 1 1
Existing Welis N. Field 12 12 12
Existing Wells S. Field 12 12 12
North Field Perched 6 6 6 6 6 6 6
Zone MWs
Existing Site 40 Point of 18 18 18
Complience wells
Site 40 New MWs 24 24 24 24 24 24
Site 39 Creek Bed™ 26 26
Site 39 Flood Plain® 50 50
SURFACE WATER
Site 39 Creek Bed 26 26 13 13 13 13
Site 39 Flood Plain 50 50 50 50 50 50
TOTAL SAMPLES 251 235 105 120 102 12 63 78
IDW samples 8 8 8 8 8
QC SAMPLES

Duplicate® 12 12 5 6 5 6 6

Matrix Spike® 12 12 5 6 5

Matrix Spike Dup® 12 12 5 6 5

Trip Blanksf 50 50

Equipment Blank? 22 22 22 22 22

Field Blank" 22 22 22 22 22
TOTAL SAMPLES 389 373 172 190 169 30 69 78
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TABLE 3-4 continued

ANALYTICAL PROGRAM SUMMARY FOR PERIMETER ROAD GROUNDWATER SAMPLES

RI/FS WORK PLAN FOR

SITES 29, 36, 38, 39, 40, and PSC 1485C

NAS WHITING FIELD
MILTON, FLORIDA

© nev.2
01/14/00

Sample Identification Estimated | Aluminum Arsenic iron manganese CLP/TCL CLP/TCL Monitoring wells to be
Quantity ) VOCs SVOCs sampled

Analysis Method SW6010 SW6010 SW6010 SW6010 SW8260 | SWwWs270 @

Site 1 2 2 1 1-28 & 1-3S

Site 2 1 1 2-18

Site 9 2 2 9-2S & 9-38

Site 11 5 3 3 4 3 1 2 11-18, 11-2§, 11-3S, 11-

48, & 11-4D
Site 13 6 1 3 6 13-1S, 13-14, 13-1D, 13-
28, 13-3S, & 13-4S

Site 14 1 1 14-1S
TOTAL SAMPLES 17 9 6 8 ] 1 2

® CLP/TAL Inorganics analyses by Methods SW6010, SW7471 or SW7470, SW9010, and SW9065.

®Soil Geotechnical and Natural Attenuation Parameters and analytical methods are listed in Section 3.2.1.3. Groundwater Natural Attenuation Parameters are listed

in Section 3.2.3.3.
© Includes Perimeter Road sites 1, 2, 9, 11, 13, and 14. Specific analysis indicated on Table 3-5.
@ Groundwater to surface water interface sample. .
© Duplicate, Matrix Spike & Matrix spike duplicate samples will be collected at a ratio of 5 % of total samples.
® Trip blanks will be collected at one per sample cooler shipment.
©® Equipment blanks will be collected one per week.
™ Field blanks will be collected at one per week.

Notes:

ASTM - American Society for Testing and Materials TCL ~ Target compound list

CLP - Contract Laboratory Program » TCLP - Toxicity Characteristic Leaching Procedure
PCB ~ Polychlorinated biphenyls TPH - Total petroleum hydrocarbons

QC - Quality control USEPA - U.S. Environmental Protection Agency
SVOC - Semivolatile organic compound VOCs - Volatile organic compound

TAL - Target analyte list
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3.26.3 Proposed Investigation

The proposed investigation activities to be performed at Site 1485C are described in the following

sections.

Soil Investigation Scope

Define extent of soil contamination that exceeds applicable FDEP regulation (e.g., Florida Soil
Cleanup Goals (1998), Chapter 62-785 FAC and Soil Cleanup Target Levels from Revised
Chapter 62-777 FAC, if adopted).

Define extent of soil contamination that exceeds applicable "risk benchmarks" defined by
USEPA [e.g., USEPA Region VI RBCs and SSLs (USEPA 1996c)].

Source Areas of Concern

¢ Surface and subsurface scils surrounding the former Building 1485C location

The RI/FS investigation at Site 1485C will consist of a historic document review and interviews with Base
personnel, collection of surface and subsurface soil samples, and the installation and sampling of a
monitoring well. The supporting rationale for these investigation methods is presented in the box below.
Figure 3-6 shows the approximate soil sampling investigation area.

RI/FS Rationale for Soil Borings at Site 1485C

Investigation method Rationale

Historic document review and Determine specific site history and located potential disposal

interviews areas.

Surface soil samples: 85501, Determine lateral extent of contamination at potential source areas

85802, 85803, 85804, 85505, of concern and determine direct exposure risk for contact with

and 85506 surface soils. Exact locations will be determined based on the
results of the historic document review and interviews.

Soil borings 85SB01, 855B02, Determine lateral and vertical extent of contamination at potential

85SB03, and 85SB04 source areas of concern. Exact locations will be determined based
on the results of the aerial photograph and geophysical surveys.
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Soil Sampling Criteria

Surface soil samples will be collected from the unpaved areas of the site. The samples will be recovered

for a depth of 0 to 127 bls using a stainless steel spoon. The samples will be recovered following USEPA
SOPs (USEPA, 1996).

All DPT soil borings will be drilled to a minimum depth of 30 feet bls. If at 30 feet bls the total OVA
readings are greater than 50 ppm, then the boring will be continued likely using hollow stem auger
techniques) to a depth 10 feet below the depth when OVA readings decrease to < 50 ppm or to the water
table, whichever occurs first. Up to 10 subsurface soil samples will be selected for laboratory analysis
based on high OVA readings, changes in lithology, or at the discretion of the site geologist based on other
field observations; and. the bottom of the hole. Soil samples will be analyzed for TCL VOCs, SVOCs,
Pesticides and PCBs, TAL inorganics, TPH, and SPLP analysis.

Groundwater Investigation Scope

Although groundwater for each of the facility sites in being addressed under Site 40, Facility-wide
Groundwater Investigation, the proposed groundwater investigation for Site 38 is presented here and will
be incorporated into the Site 40 RI/FS. The investigation activities proposed for groundwater at PSC
1485C are described below.

¢ identify and characterize extent (if present) of groundwater contamination that exceeds
regulatory criteria (e.g., USEPA and Florida MCLs) at PSC 1485C.

o . Collect supporting data to evaluate risk and natural attenuation of groundwater plume.

Source Areas of Concern

The source area of concern at PSC 1485C is listed below.

Soils surrounding the former Building 1485C location
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Proposed Investigation

The RI/FS investigation at Site 1485C will include one additional monitoring well to characterize the
nature and extent of groundwater contamination. The supporting rationale for this monitoring well is

presented below. Figure 3-8 shows the approximate location of the proposed monitoring well.

RI/FS Rationale for Monitoring Wells at Site 1485C

Monitoring Well Location Rationale

WHF-85-1S Investigate downgradient extent of groundwater contamination in
shallow groundwater.

Groundwater Sampling Criteria

Groundwater from the new monitoring well will be analyzed for TCL VOCs, TCL SVOCs, TCL pesticides
and PCBs, TAL inorganics, and natural attenuation parameters. The analyses to be performed on
groundwater samples are shown on Table 3-4. Natural attenuation and water quality parameters wiil be

limited to the field analysis shown below.

Groundwater Natural Attenuation and Water Quality Parameter Analyses

Parameter Test Method Test Location
Dissolved Oxygen (DO) DO Meter (DO >0.5 mg/L) Field
Field Titration Kit (DO <0.5
mg/L)
Ironll (Fe*?) Hach Method 8146 Field
Oxidation-Reduction Potential Redox Meter Field
(Redox)
pH pH Meter Field
Temperature Meter Field
Specific Conductance Meter Field
Alkalinity Hach Kit AL, AP, MG-L Field
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3.2.7 Site 39: Clear Creek Floodplain

3.2.71 Site 39 Location and Description

Site 39 is located in the southwestern portion of the facility. The site includes the “Clear Creek
Streambed” and “Clear Creek Floodplain” extending up to 200 feet on either side of the creek. The
northern and southern boundaries of the site extend approximately 500 feet north of the New “A” ditch in
the upstream direction to the new “S” ditch in'a downstream direction.

3.27.2 Site 39 History

A detailed time line and discussion of the Clear Creek Floodplain history is provided in Appendix C.
3.2.7.3 Proposed Investigation

The investigation activities proposed for Site 39 are described below.

Investigation Scope

* Define extent of soil contamination that exceeds applicable FDEP regulation (e.g., Florida Soil
Cleanup Goals (1998), Chapter 62-785 FAC and Soil Cleanup Target Levels from Revised
Chapter 62-777 FAC, if adopted) and 62-302 Surface Water Quality Standards.

¢ Define extent of soil contamination that exceeds abplicable "risk benchmarks" defined by
USEPA [e.g., USEPA Region VI RBCs and SSLs (USEPA 1996c¢)].

Source Areas of Concern

° Clear Creek Streambed surface water and sediments
¢ Clear Creek Floodplain surface water and sediments
* Groundwater to surface water exchange within the Clear Creek Streambed and Floodplain

The RU/FS investigation at the Site 39 will be discussed as separate investigations of the Clear Creek
Streambed and Clear Creek Floodpiain. The Clear Creek Streambed investigation will include the

collection of twenty surface water samples over the 9,000-ft length of Clear Creek from above the new “A”
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ditch to the new “S” ditch. Surface water samples within the Clear Creek Streambed will be collected using
sample location spacing as follows. Surface water samples will be collected in the area from new “A” ditch to
new ”M” ditch using a spacing of 500 feet between stations. Surface water samples collected from the area
down stream of the new “M” ditch will be collected using a station spacing of 300 feet. The sample locations
are shown on Plate 1. At each of the surface water sample locations a groundwater/surface water
interface sample will also be collected. In addition at ten surface water locations, sediment samples will
be collected for laboratory analysis.

The investigation of the Clear Creek Floodplain includes the a reconnaissance and mapping of previously
identified NAPL; and, the collection of surface water, groundwater/surface water interface samples, and
sediment samples at 50 locations within the floodplain. The samples will be collected along 10 transects
oriented perpendicular to the stream flow. The supporting rationale for the sample collection is provided
below. The proposed sample locations are shown on Plate 1.

RI/FS Rationale for Site 39 Clear Creek
Streambed Sample Collection

Sample Type ' Rationale
Surface Water samples Determine influence of Facility surface water and groundwater
discharge to Clear Creek. Support human health and ecological
risk assessments.

Surface water/groundwater Determine concentrations and identify preferential flow pathways

interface samples - | for contaminants flowing from groundwater to surface water in clear
creek.

Sediment samples Determine influence of Facility surface water and groundwater

discharge to Clear Creek. Support human health and ecological
risk assessments.

RI/FS Rationale for Site 39 Clear Creek Floodplain
Sample Collection

Sample Type Rationale

Surface Water samples Determine influence of Facility surface water drainage and

' groundwater discharge to Clear Creek. Support human health and

ecological risk assessments.

Surface water/groundwater Determine contaminant concentrations and identify preferential

interface samples flow pathways for contaminants flowing from groundwater to

surface water in Clear Creek. Determine concentrations at

potential point of compliance.

Sediment samples Determine influence of Facility surface water and groundwater
discharge to Clear Creek. Support human health and ecological

risk assessments. ‘
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Surface Water Sampling Criteria

Reconnaissance and NAPL Mapping. Initially a site reconnaissance will be conducted over the entire Clear

Creek flood plain area. The reconnaissance will be conducted to identify any areas of organic sheen or
NAPL discharge. In areas where an organic sheen or NAPL is identified, the location will be marked and

horizontal coordinates for the location will be determined using a GPS.

Surface Water Sampling. A traditional surface water sampling investigation will be completed in Clear Creek

Streambed and the Clear Creek Floodplain in the previously indicated area. The investigation will be timed
to caincide with stream base flow conditions and stream gauge measurements will be recorded at the time of

the investigation.

All of the surface water samples will be collected directly into the sample bottles by submerging the bottles
near the bottom of the water column and removing the bottle lid. The samples will be collected following the
“USEPA Environmental Investigations Standard Operating Procedures and Quality Assurance Manual, May
1996. All of the surface water samples will be shipped to a CLP laboratory for analysis of low level
concentrations of TCL VOC (NEESA Level D \ USEPA level IV). This analytical method incorporates a
larger sample aliquot and a modified EPA Method 524.2 to obtain Contract Required Quantitation Limits
(CRQL) ranging from 1 to 5 ug/l. In addition, at thirteen of the streambed sample locations and all of the
Clear Creek Floodplain locations, surface water samples will be analyzed for TCL SVOCs, TCL pesticides
and PCBs, TAL inorganics and TOC. A list of the analysis to be completed is provided in Table 3-4. The
surface water will also be analyzed for field analytical parameters including pH, Eh, specific conductance,
temperature, dissolved oxygen, ferrous iron, and hydrogen sulfide.

Groundwater/Surface Water Interface Samples. In addition to the surface water sample collection,

groundwater/surface water interchange samples will be collected at each surface water sample location on
the Clear Creek Streambed and Clear Creek Floodplain. The groundwater/surface water samples will be
used to evaluate the slightly deeper water flow zone below Clear Creek. The casing sampler technique will
include the use of a 6-in diameter PVC casing with a peristaltic pump hose attachment. The casing will be
installed 8 to 12 inches into the sediments of Clear Creek Streambed or Clear Creek Fioodplain. The water
within the casing will be evacuated using a peristaltic pump and teflon tubing at a low flow sampling rate.
Field parameters will be recorded within the casing and surface water during purging operation in order to
confirm that a short circuit does not occur. After evacuating three casing volumes, a groundwater samgle will
be collected through the teflon tubing using the peristaltic pump.
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The groundwater to surface water interface samples will be analyzed for TCL VOCs and field analytical
parameters including pH, Eh, specific conductance, temperature, dissolved oxygen, ferrous iron, and

hydrogen sulfide.

Sediment Sampling. At ten of the surface water sample locations in the Clear Creek Streambed and all of

the sampling locations surface water sampling locations on the floodplain, sediment samples will be
collected. The sediment samples will be collected from 0 to 6 inches using a stainless steel hand auger or
core barrel, whichever proves to be most effective. The samples will be collected following the USEPA
SOPs and Quality Assurance Manual, May 1996. And will be analyzed for TCL VOCs, TCL SVOCs, TCL
pesticides and PCBs, TAL inorganics and TOC.

3.2.8 Site 40: Facility—wide Groundwater

3.2.81 Site 40 Location and Description

Site 40, Facility-wide Groundwater includes ail groundwater underlying the NAS Whiting Field facility.
The site was identified and designated in 1997 to address the large commingled groundwater
contamination plumes underlying the Facility's industrial area. However, the site also includes the
groundwater at the Facility’s perimeter road sites and any potentially contaminated groundwater migrating

off base.

3.2.8.2 Site 40 History

Site 40, Facility -wide groundwater was identified and designated as a separate site in 1997 to address
the large commingled plumes of groundwater contamination underlying the Facility’s industrial area. Prior
to being designated as a separate site, groundwater at the facility was sampled numerous times as part of
separate site specific investigations. The analytical results for the previous investigations will not be
discussed here, however Table 2-1 lists the previous groundwater investigations and the sites addressed

during each investigation.

3.2.8.3 Proposed Investigation

The RI/FS investigation at Site 40 will include: installation of 35 additional monitoring wells (plus 5 site-
specific monitoring well previously discussed); collection of groundwater samples from each of the new

monitoring wells and 24 existing monitoring wells; and completion of 33 sail borings to address potential

leaching of soils to groundwater. The supporting rationale for these monitoring wells and soil borings is
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presented below. Plate 1 shows the approximate locations of the proposed monitoring wells. The soil
boring locations will be determined during the field program. Table 3-5 summarizes the proposed drilling

program for the groundwater investigation and lists the individual proposed drilling completion depths.

Soil Investigation Scope

The investigation activities proposed for soils at Site 40 are described below.

¢ Collect supporting data to evaluate potential for contaminated source area soils to leach to

the groundwater.

Source Areas of Concern

The source areas of concern at Site 40 are listed below.

* Soil Contamination leaching to groundwater at Sites 3, 4, 6, 10, 11, 13, 14, 15, 16, 18 30, and

32.
RI/FS Rationale for Soil Borings at Site 40
Soil Boring Locations Rationale
Soil borings at monitoring well Collect facility specific background SPLP data to establish
locations: WHF-1-5S, WHF-2- relationship between total chemical concentrations and potential for
4S8, WHF-10-3S, WHF-13-55, chemicals to leach to groundwater.

and WHF-38-1S
Site-specific soil borings located | Determine site-specific potential for chemicals to leach from soils
at Perimeter Road Sites 10, 11, to groundwater. Specific soil boring locations will be determined in
13, 14, 15, 16, 18 and Industrial the field. See Table 3-8.

Area Sites 3, 4, 6, 30, & 33 :

Soil Sampling Criteria

Initially subsurface soil samples will be collected from soil borings at locations of proposed background
monitoring welis. The background soil samples will be analyzed at a laboratory for TAL Inorganics and
SPLP of the same parameters. These sample results will be used to establish a relationship between the

total values for inorganic analytes and the SPLP results that may be applied to the entire facility.
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TABLE 3-5

RI/FS WORK PLAN
FOR SITES 7, 29, 36, 38, 39, 40 AND PSC 1485C
DRILLING PROGRAM SUMMARY

NAS WHITING FIELD
MILTON, FLORIDA

Type of Drilling DPT Soil Borings Monitoring Wells
Site number Contaminant SPLP Perched Watertable Deep (Top of Deep (Top of
or Characterization | Analysis - (well depth) (well depth) unnamed Clay at Pensacol’a Clay at
investigation | - umbaraf | Marber o SO | s
Area bls borings/
depth
Perimeter Road
Sites
Site 1 - - - 1(80' bls) - -
Site 2 -- - - 1 (90 bis) - -
Site 10 - 2 (30) - 1 (120’ bls) - --
Site 11 - 2 (307 - - - -
Site 12 - - -- - -- -
Site 13 - 2 (30" - 1 (75' bls) 1 (152’ bls) -
Site 14 - 2 (30) - , - - -
Site 15 - 4 (30" - - - -
Site 16 - 4(30) - -
Site 17 - 2 (30" - - - -
Site 18 - . 2(30) - - - -

See notes at end of {able.
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TABLE3 -5

RI/FS WORK PLAN
FOR SITES 7, 29, 36, 38, 39, 40 AND PSC 1485C
DRILLING PROGRAM SUMMARY

TTNUS/TAL-99-024/0052/4.1

NAS WHITING FIELD
MILTON, FLORIDA

Type of Drilling DPT Soil Borings Monitoring Wells
Site humber Contaminant SPLP Perched Watertable Deep (Top of Deep (Top of
or Characterization Analysis - watertable (well depth) unnamed Clay at Pensacola Clay at

" : - Number of Number of {well depth) - 70" msl) — 150’ msl)
Investigation borings/ depth borings/
Area bls depth
Site-Specific RI’s
Site 29 2 days/30’ - - - - -
Site 36 2 days/60’ - - - - -
Site 38 8/20 - - 4 (90’ bls) -- --
PSC 1485C 4/20° - - 1 (138 bls) - -
Ust 1438/1439 1 (90’ bis)
North Field 14/100° 7 (30’ bls)' 6 (100’ bis) - 3 (245’ bis) 2 (325’ bis)
Hangar Area
Mid Field - 3 (30’ bis)? - - -~ -
Hangar Area
South Field - - 3 (30 bls)® - - 2 (245’ bls) 1 (325’ bls)
Hangar Area
Clear Creek / - - - - 84 85
Facility
Boundary Area
TOTAL 26 + 33 6 10 14 "

Notes:
Dpt - Direct Push Technology msl - mean sea level

bis — below land surface

* = Soil borings to be completed at Sites 3, 4, and 32.

2 = Soil borings to be completed at Site 6.

Soil borings to be completed at Site 30.

Monitoring well depths (bls) include: 105 ft, 110 ft, 125 ft, 135 ft, 150 ft, 160 ft, 200 ft & 210 ft.
Monitoring well depths (bls) include: 185 ft, 190 ft, 205 ft, 215 ft, 240 ft, 280 ft & 290 ft.
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Following the background sample collection, additional samples will be collected at specific Rl sites where
existing data indicates exceedances of FAC 62-777 leachability screening values. These samples will be

analyzed for SPLP in the following manner:

¢ For chemicals with screening values (most organic chemicals), additional soil samples will be

collected from the specific location a