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1.0 INTRODUCTION

11 INTRODUCTION

Tetra Tech NUS, Inc. (TtINUS) has been contracted by the Department of the Navy, Southern Division,
Naval Facilities Engineering Command (SouthDiv) to complete a Resource Conservation and Recovery
Act (RCRA) Facility Assessment (RFA) for the Boca Chica Tar Tank Spill Area and the Former Boca
Chica Blast Media Disposal Area at Naval Air Facility (NAF) Key West on Boca Chica Key, Florida. The
RFA Work Plan is being conducted under contract number N62467-94-D-0888, Contract Task Order
(CTO) Number 0188.

The Work Plan addresses the following elements applied during the investigation process: (1) Data
Quality Objectives (DQOs), (2) Sampling and Analysis Plan (SAP), (3) Quality Assurance Project Plan
(QAPP), and (4) Health and Safety Plan (HASP). This document is based on the limited background
information available.

1.2 PURPOSE AND SCOPE

The RFA will be performed in accordance with RCRA guidelines. The Tar Tank Spill Area and the
Former Boca Chica Blast Media Disposal Area will be investigated to identify and gather information on
releases of hazardous waste or hazardous constituents that threaten human health or the environment.
The scope of the work at Tar Tank Spill Area will include confirming that the Interim Remedial Action
(IRA) performed by the Remedial Action Contractor (RAC) has removed all contaminated soils.
Confirmation sampling will be performed following excavation of the visually contaminated areas of soil.
Investigative activities at the Former Boca Chica Blast Media Disposal Area will include sampling of soil
and groundwater to delineate contamination. These activities will also aid in determining the need for
additional corrective actions. In addition, monitoring wells will be installed at each site and groundwater

samples will be collected to determine whether groundwater contamination is a concern.

During the RFA process, modifications to the scope of work or sample collection procedures may be
required to satisfy program objectives. In the event that factors or conditions are revealed that require a
modification of the Work Plan, a technical memorandum will be used to document the modification. The
modification would be enacted upon gaining consensus between the United States Environmental
Protection Agency (EPA), the Florida Department of Environmental Protection (FDEP), Navy reviewers,

and the RAC. This group is known collectively as the NAF Key West Partnering Team.

AIK-02-0113 1-1 CTO 0188
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1.3 REPORT ORGANIZATION

This Work Plan consists of five chapters and four appendices. Section 1.0 provides the Introduction,
Purpose and Scope of the document, Report Organization Facility Description, and Geology and
Hydrogeology. Section 2.0 presents an overview of the environmental setting at Boca Chica Key, NAF
Key West, and a characterization of the sites addressed in this Work Plan. Section 3.0 describes the
SAP. Section 4.0 describes the management aspects of the project, such as management structure
reporting requirements. Appendix A presents the Response to Comments, which will be included in
Revision 1 of the Work Plan. The QAPP, which includes the DQOs, is provided in Appendix B. The
HASP is provided in Appendix C. Standard Operating Procedures (SOPs), field log forms, and other

documentation used during fieldwork are included in Appendix D.

1.4 FACILITY DESCRIPTION

NAF Key West is in southern Monroe County, Florida, and based on Boca Chica Key, approximately 5
miles east of Key West. Key West and Boca Chica Key, the two westernmost major islands of the Florida
Keys, are approximately 150 miles southwest of Miami. The Overseas Highway (U.S. Highway 1)
connects Key West and Boca Chica Key to the mainland. Figure 1-1 presents a regional map showing
the location of Boca Chica Key and Key West within the Florida Keys. Figure 1-2 presents the location of

Tar Tank Spill Area and the Former Boca Chica Blast Media Disposal Area.

Several installations in various parts of the lower Florida Keys comprise what is known as the Naval
Complex at Key West. Most of these are on Key West and Boca Chica Key. Other parts of the complex
include Sigsbee Key (formerly Dredgers Key), Fleming Key, Demolition Key, and Big Coppitt Key. The
entire complex encompasses approximately 5,000 acres. Boca Chica Key is approximately 3 miles wide
and 3 miles long, while the air station encompasses about 3,250 acres. With the exception of filled areas
that underlie U.S. Highway 1, the elevations of Boca Chica Key are less than 5 feet (ft) above mean sea
level (msl) (IT, 1994).

15 GEOLOGY AND HYDROGEOLOGY

The lower Keys, which are within the southern geomorphic division of Florida, were formed during the
Pleistocene era. The Keys are known as the “Oolitic Keys”, a reference to the Oolitic Member of the
Miami Limestone. The Oolitic Member consists of variably sandy, fossiliferous limestone composed
primarily of ooids. The Oolitic Member is divided into two lithofacies: an ooid calcarenite and an oomolid-
recrystalline facies. The Key Largo Limestone underlies the Miami Limestone. The Key Largo Limestone

is a light gray to light yellow coralline limestone, comprised of coral heads encased in a matrix of

AIK-02-0113 1-2 CTO 0188
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calcarenite. In the Key West area, the Miami Limestone is approximately 27 ft thick and the Key Largo
Limestone is more than 270 ft thick (ABB, 1994).

The surficial aquifer system present in the lower Keys is an unconfined, porous, highly permeable unit
with solution cavities. Rainfall recharge seeps quickly into the ocean and saltwater intrusion is common.
The water table ranges in depth from less than 1 foot above msl to approximately 2.5 ft below msl and

fluctuates diurnally, due to tidal effects.
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2.0 SITE BACKGROUND

This chapter describes the site characteristics, site history, and scope and goals of the investigation.

21 TAR TANK SPILL AREA

2.11 Location, Description, and History

Site Location. The Tar Tank Spill Area is located on the southeastern portion of Boca Chica Key,
immediately north of the boundary of Solid Waste Management Unit (SWMU) 1, the Former Boca Chica

Open Disposal Area. The site area is shown on Figure 2-1.

Site Description. The Tar Tank Spill Area is the location of the remnants of a 10-foot-diameter above-
ground storage tank (AST). The base of the tank still exists and is filled with 2.5 to 3 inches, or
approximately 147 gallons, of an unknown tar-like substance. In hot weather, this substance has been
observed to ooze from the tank onto the ground surface. Patches of the unknown substance surround

the AST and become particularly viscous during hot weather.

Site History. The Tar Tank Spill Area is located directly north of SWMU 1, the Former Boca Chica Open
Disposal Area. SWMU 1 received general refuse and waste associated with aircraft maintenance
activities. The AST at the Tar Tank Spill Area is thought to have been associated with asphalt mixing

activities.

During the RCRA Facility Investigation/Remedial Investigation (RFI/RI) performed by IT Corporation in
1993, one soil sample was collected from the area near the Tar Tank Spill Area. However, past volatile
organic compounds (VOCs), pesticides, metals, and polynuclear aromatic hydrocarbon (PAH) sample

results do not exceed current industrial soil action levels.

2.2 FORMER BOCA CHICA BLAST MEDIA DISPOSAL AREA

221 Location, Description, and History

Site Location. The Former Boca Chica Blast Media Disposal Area, an unnumbered area of concern
(AOCQC), is located on the central western portion of Boca Chica Key. The site area is shown in

Figure 2-2.

AIK-01-0443 2-1 CTO 0188
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Site Description. The Former Boca Chica Blast Media Disposal Area was used to dispose of

sandblasting material produced during the removal of paint from surfaces of ground-handling and ground-
support vehicles and equipment, aircraft parts, and other metal objects and pieces of equipment. The
sandblasting activities took place at SWMU 5, Boca Chica Aircraft Intermediate Maintenance Department
(AIMD) Sand Blasting Building A-990, located at the western end of the airfield on Boca Chica Key. A
mound of concrete and metal debris is present at the site. In addition to pine straw, the mound is also

covered by Australian pine trees.

Black Beauty®, the brand name for a coal slag abrasive used in sand blasting, has been identified
predominantly on the southern and western areas of the site. The sand blasting material was identified

on the surface of the mound at five different locations during a visual inspection of site.

Site History. Other than visual inspections, no investigative activities have taken place at the Former
Boca Chica Blast Media Disposal Area. However, SWMU 5 was used as a sand blasting area from the
early 1970s until 1995. A conservative assumption is that the sand blasting material was disposed at the
site during this entire time period. Therefore, the site would probably contain the same contaminants as
were found at SWMU 5. Supplemental RFI/RI activity (BRE, 1998) and a Corrective Measures Study
(TtNUS, 1999a) at SWMU 5 revealed metals in the soil and groundwater in excess of the most restrictive

Applicable or Relevant and Appropriate Requirements/Screening Action Levels (ARARs/SALS).

AIK-01-0443 2-2 CTO 0188
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3.0 SAMPLING AND ANALYSIS PLAN

This chapter describes the SAP: sampling objectives, quality assurance (QA) objectives; sampling
techniques and equipment; sampling handling and analysis; surveying; investigation-derived waste (IDW)

management; decontamination; and QA reports and performance system audits.

Following approval of this Work Plan, TtNUS will procure the required subcontractors and begin
mobilization activities. Activities to be performed will require at least two separate mobilizations and
demobilizations. The first mobilization (Phase 1) will require TINUS personnel to oversee IRA excavation
efforts and soil confirmation sample collection at the Tar Tank Spill Area, as well as temporary well
installation and soil, sediment, and groundwater grab sample collection at the Former Boca Chica Blast
Media Disposal Area. The second mobilization (Phase II) will include permanent well installation at both

sites, soil and groundwater sampling, and land surveying.

All field team members will review the Work Plan, the SAP, the QAPP and the HASP. Mobilization will
include attendance at a site-specific health and safety meeting during the initiation of onsite activities.
This meeting will also include field team orientation in order to familiarize all personnel with the scope of

field activities.

3.1 SAMPLING OBJECTIVES

The nature and extent of potential contaminants are not fully characterized at the Tar Tank Spill Area and

the Former Boca Chica Blast Media Disposal Area. The primary objectives of this Work Plan are:

e to ensure that the IRA at the Tar Tank Spill Area removes all soil contamination from the spill on the

surrounding ground and the tar-filled AST and surrounding area and

e to determine what corrective action is necessary at the Former Boca Chica Blast Media Disposal

Area.

The following processes will be utilized:

e Confirmation sampling following soil removal at the Tar Tank Spill Area

e Preliminary assessment sampling of soil and surface soil to delineate contamination at the Former

Boca Chica Blast Media Disposal Area

e Installation of permanent groundwater monitoring wells at both sites.
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3.1.1 Tar Tank Spill Area

During Phase |, CH2M HILL Construction, Inc. (CCI) will perform an IRA to remove contaminated soil at
the Tar Tank Spill Area. This will entail 1) removing and containing the tar material, 2) removing the AST
structure, 3) cleaning tar from the concrete AST supports, and 4) removing surface soil containing visible
tar from around the AST. The limits of the excavation will be based on visual and organic vapor analyzer
(OVA) confirmation. Once the excavation is completed by CCI, confirmation samples will be collected by

TtNUS from the sidewalls and floor of the excavation to confirm that all contaminated soils were removed.

Twelve confirmation soil samples (10 sidewall and 2 floor) will be collected from the excavation. The
proposed area of excavation and locations at which the samples will be collected are shown on Figure 3-
1. The samples will be collected from evenly dispersed sample locations within the limits of the
excavation. Samples will be collected in accordance with Section 3.3.1.1. The sample aliquots will then
be transferred to laboratory-supplied sample containers immediately following collection. Samples will be
placed in coolers, chilled with ice, and sent by overnight express mail under chain-of-custody protocol to
the offsite laboratory for analysis. Samples will be analyzed at a contracted laboratory for Appendix 1X

VOCs, semivolatile organic compounds (SVOCs), and Target Analyte List (TAL) metals (Table 3-1).

An additional soil sample aliquot will be collected at each location and analyzed for total petroleum
hydrocarbons (TPH) using Hach® colorimeter/immunoassay field test kits (Section 3.3.1.1). The Hach®
Soil TPH field test kit has a detection range between 10 and 200 parts per million (ppm). Use of these
test kits will produce immediate results to verify that all contaminated soils have been removed before
demobilization of equipment. If the Hach® results for a sample location indicate that contaminated soil
remains, Hach® testing will be repeated at least twice at that specific sample location. If additional Hach®
testing results indicate contamination still remaining, the TtNUS Field Operations Leader (FOL) and CCI
FOL will contact the TtNUS Task Order Manager (TOM) and the CCI Project Manager to determine the
appropriate action, which might be further excavation or contacting the SouthDiv Remedial Program
Manager. Following appropriate resolution of newly addressed concerns, the excavated area will then be
backfilled to grade by the RAC with an equivalent volume of clean fill material. The parameter groups

and media of interest are shown in Table 3-2. A summary of field activity is detailed in Table 3-3.

Groundwater grab/screening samples will not be collected because TtNUS and the Navy do not expect to

find VOC or SVOC contaminants in groundwater at this site.
During Phase I, four permanent 10- to 12-foot groundwater monitoring wells will be installed via hollow

stem auger (HSA) and sampled at the Tar Tank Spill Area. During each monitoring well installation, two

soil samples will be collected using a split-spoon sampler (Section 3.3.1.1). Split-spoon samples will be
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collected at 0-2 and 2-4 ft below land surface (bls). One groundwater sample will be collected from each

well following purging (Section 3.3.1.3.2). A total 12 environmental samples (4 groundwater and 8 soil)

will be collected. The proposed permanent well locations are shown on Figure 3-1. The parameter

groups and media of interest to be collected are shown in Table 3-2. A summary of field activity is
detailed in Table 3-2.

3.1.2 Former Boca Chica Blast Media Disposal Area

A total of 29 environmental samples are expected to be collected at the Former Boca Chica Blast Media
Disposal Area during Phase |, based on the limited visual inspection conducted by TtNUS personnel.
Twelve temporary wells will be installed utilizing Direct Push Technology (DPT), eight wells along the
perimeter of the site and four wells on the mound. Temporary well installation is detailed in Section
3.3.1.3.1. One soil sample will be collected from 0-4 ft bls during the installation of each of temporary
well. Following installation, one groundwater grab/screening sample will be collected from each
temporary well. Samples will be placed in coolers, chilled on ice, and sent by overnight express mail
under chain-of-custody protocol to the offsite laboratory for analysis. All samples will be analyzed for TAL
metals at the fixed-base laboratory. The methodology for groundwater screening sample collection is
detailed in Section 3.3.1.3.1. All pertinent data will be recorded on the Bore Log shown in Appendix D.
The parameter groups and media of interest to be collected are shown in Table 3-2. A summary of field

activity is detailed in Table 3-3.

Groundwater screening samples will be collected for the purpose of obtaining samples in the areas most
likely to contain contamination. Because the FDEP does not accept conclusions based on data from
temporary well points, data from the groundwater screening samples will be used as a tool in the
placement of permanent monitoring wells. The Partnering Team will review the groundwater screening
sample results and use this data to determine locations for permanent monitoring wells at the site. Five
surface sediment samples will be collected from the area according to EPA Region IV SOPs. Figure 3-2

displays proposed temporary monitoring well and sampling locations.

Five surface soil samples will be collected at depths from 0-6 inches along the outermost edges of the
suspected mound. Note that, during actual sample collection, the sample area could be either wet or dry,
dependent on recent weather conditions. The samples will be collected in accordance with
Section 3.3.1.3.

TINUS Biologists did not observe any threatened or endangered species during a limited visual
inspection. As a precaution and prior to any machinery being taken into the area, a TtNUS Biologist will
survey the area for endangered or threatened species, and will remain in constant contact with the

Natural Resources Manager of the Base.
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During Phase II, three permanent groundwater monitoring wells will be installed to depths of 10-12 ft bls,
utilizing HSA at the Former Boca Chica Blast Media Disposal Area. Two soil samples will be collected
during the installation of each monitoring well, using a split-spoon sampler (Section 3.3.1.1). The
intervals at which split-spoon samples will be collected are from 0-2 and 2-4 ft bls. One groundwater
sample will be collected are from each well following purging (Section 3.3.1.3.2). A total of nine
environmental samples (six soil and three groundwater) are estimated to be collected from these wells.
The parameter groups and media of interest to be collected are shown in Table 3-2. A summary of field

activity is detailed in Table 3-3

3.2 QUALITY ASSURANCE OBJECTIVES

This SAP describes measures that will be undertaken by TtNUS and its subcontractors to (1) perform
quality work to accomplish the stated objectives and (2) be responsive to QA requirements of the EPA
and FDEP. The EPA and FDEP QA requirements focus on the acquisition of environmental data of

acceptable quality.

3.2.1 Prevention of Cross-Contamination

Before being moved to a site, all sampling equipment will be cleaned to remove foreign material and
prevent the introduction of contamination to the site. All drilling equipment that will be in contact with the
soil will be decontaminated before use. All monitoring well screens and blank casings in contact with
groundwater will be decontaminated, unless they are packaged from the factory. Sampling equipment
will be decontaminated before use at each sample location. Procedures for decontamination of drilling
and sampling equipment are provided in Section 5.0 of the QAPP. Disposal of decontamination

byproducts is discussed in Section 3.7 of this document.

3.2.2 Sample Turnaround Time

For preliminary assessment and permanent groundwater well installation sampling for VOCs, SVOCs,
and TAL metals the fixed-base laboratory will provide a turnaround time of approximately 28 days. The
Tar Tank Spill Area confirmation samples analyzed in the field with TPH test kits will produce immediate

results. This timeframe will meet the project schedule and objectives.

3.2.3 Field Documentation and Data Management

An integral part of the SAP field activities will be maintaining the site logbook and associated sample

logsheets, as cited in Section 5.0 of the QAPP.
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3.24 Sample Bottle Preparation and Preservation

All sample bottles used by TtNUS will be shipped to NAF Key West by the laboratory in sealed containers |
and will be EPA-certified clean, as cited in Section 5.0 of the QAPP. Table 3-1 presents the types and
volumes of sample bottles that may be used for collection of environmental samples during field activities,

as well as the sample preservative required for each analytical method.

3.25 Quality Control of Field Data

Field data generated in accordance with this Work Plan will consist primarily of soil classification, soil
boring advancement data, and monitoring well installation and development data (i.e., field temperature,
pH, turbidity, and specific conductance data), which is discussed in greater detail in Section 9.1 of the
QAPP. These data will be validated by review of the project documentation to check that all forms
specified in the field sampling plan have been completely and correctly filled out and that documentation
exists for the required instrument calibration. This documentation will be considered sufficient to ensure

that procedures have been followed properly during the field investigation.

3.2.6 Field Equipment Calibration

The calibration or standardization of monitoring, measuring, or test equipment is necessary to ensure
proper operation and response of the equipment. In addition, it is necessary to determine the accuracy,
precision, or sensitivity of the measurement and determine if correction should be applied. Field
calibration procedures and frequencies are summarized in Table 3-4. Field equipment calibration is
discussed in Section 7.1 of the QAPP. A copy of the TtNUS Calibration Form is included in Appendix D

of this document.

3.2.7 Preventive Maintenance

Periodic preventive maintenance is required for equipment whose performance can impact results.

Preventive maintenance for field equipment is discussed in Section 12.1 of the QAPP.

3.2.8 Ambient Air Monitoring

Air monitoring will be performed with a flame-ionization detector (FID) or photo-ionization detector (PID).
The FID or PID will be used to monitor the presence of VOCs in media during drilling and sampling
activities. The actions to be taken by personnel for results fall above background levels are addressed in
the HASP (Appendix C).

AIK-02-0113 3-5 CTO 0188



Rev. 0

12/17/01

Ambient air samples will be collected at the source of the activity (e.g., the borehole or well annules) and
in the “breathing zone” of the personnel present (e.g., the area where personnel are taking in air to
breath). All air monitoring results will be recorded in the field logbooks and/or boring logs to document

the presence or absence of VOCs.

3.3 SAMPLING TECHNIQUES AND EQUIPMENT

Any sample obtained during a field sampling event should be representative of the sample location and
free of contaminants from sources other than the sampling point. The equipment and techniques that will
be employed to obtain representative samples will be in accordance with the approved sampling

procedures described below.

When possible, samples from a given media will be collected from the least contaminated to the most
contaminated locations at a site. At any sampling location, sample bottles should be filled in the following

order, where applicable: VOCs, extractable organics, total metals, and other inorganics.

Media-specific sampling requirements are discussed below. Several general sampling precautions will be

used to enhance sample integrity:

e Samples will be collected in order from least to most contaminated, when this information is known.
Anticipated or known direction of groundwater flow will be used to determine sampling order when no
chemical data are available. Areas upgradient from contaminated source areas will be sampled first

and sampling will then proceed from areas farthest downgradient, working toward the source areas.

e Prior to sampling monitoring wells will be purged to ensure representative sampling of groundwater in

the saturated zone.

e Medical-grade or Nitrile gloves will always be worn during, and changed between, each sample

collection. Sample handling will be kept to a minimum.

e Sample preservatives and containers will be handled carefully to minimize exposure time and the
potential for evaporative loss and/or airborne contamination.

e Upon completion of a round of sampling at a site, all stainless steel sampling equipment will be
decontaminated pursuant to Section 5.0 of the QAPP (Appendix B).

o Samples will be delivered to the analyzing laboratory as soon as possible following sample collection,

typically via overnight express mail service.
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3.3.1 Soil Sampling Technigues

Some confirmation soil samples collected at the Tar Tank Spill Area will utilize a decontaminated
stainless steel bowl and spoon. VOC soil samples will be collected with an En Core® Sampler, details are
presented in Section 3.3.1.3. Soil will be collected from each sample location with a decontaminated
spoon. That soil will then be mixed in a decontaminated stainless steel bowl. An aliquot of the soil will be
placed in a laboratory-supplied container and placed on ice in a cooler. The sample will be sent by

overnight express mail to an offsite laboratory.

3.3.1.1 HACH® TPH Soil Test Kit

Some confirmation soil samples collected at the Tar Tank Spill Area will be analyzed in the field, utilizing
the Hach® TPH Soil Test Kit. Hach® immunoassay tests use antigen/antibody reactions to test for TPH in
soil. Antibodies specific for TPH are attached to the walls of plastic cuvettes. They selectively bind and
remove TPH from complex sample matrices. Ten grams of soil will be collected from each sample
location and prepared in accordance with the TPH Test Kit Instruction Manual. A prepared soil sample
and reagent, containing enzyme-conjugate molecules (analyte molecules attached to molecules of an
enzyme), are added to the antibody cuvettes. During incubation, enzyme-conjugate molecules and TPH
compete for binding sites on the antibodies. Samples with higher levels of analyte will have more

antibody sites occupied by TPH and fewer antibody sites occupied by the enzyme-conjugate molecules.

After incubation, the sample and unbound enzyme conjugate are washed from the cuvette and a color-
development reagent is added. The enzyme in the conjugate catalyzes the development of color. Thus,
there is an inverse relationship between color intensity and the amount of TPH in the sample: the lighter
the color, the higher the TPH concentration. The resulting color is then compared with a TPH calibrator to

determine whether the TPH concentration in the sample is greater or less than threshold levels.

3.31.2 DPT

Soil samples will be collected at the Former Boca Chica Blast Media Disposal Area during the installation
by DPT of temporary wells. The DPT system consists of a truck or van equipped with a hydraulic ram.
The hydraulic ram drives a threaded, 1-inch-outside-diameter (OD), hollow-steel rod assembly attached to
an interchangeable stainless steel sleeve that is driven to the desired sample collection depth of 0-4 ft bls.
An acetate sleeve is placed inside the stainless steel sleeve. At the soil sample collection depth, the tip
of the direct-push sampler is retracted from a rigid leading position and whole hydraulic pressure is
applied to advance the sample collection sleeve. As hydraulic pressure is applied to the tip, the sample
retracts upward within the sleeve and sample material enters the acetate collection sleeve. Upon

retrieval, the acetate sleeve will be cut longitudinally and the entire sample will be screened with an FID.
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The sample will then be placed in appropriate sample containers. The FID screening results and a
description of the soil sample will be entered on a boring log, soil sample sheet, and in the field logbook.
In order to obtain an appropriate amount of sample for the full suite of chemical analyses, it may be
necessary to collect several sample sleeves of soil from the same location. When this is necessary,
samples will be collected from a discrete interval and the sample will be composited prior to collection.
This involves mixing the soil in a stainless steel bowl in order to obtain a homogenous medium. The
sample aliquot will then be transferred to the laboratory-supplied sample containers immediately after
sample collection. Samples will be placed in coolers, chilled with ice, and sent by overnight express mail

service under chain-of-custody protocol to the offsite laboratory for analysis.

3.3.1.3 HSA

Soil samples will be collected from both sites during the installation of permanent groundwater wells, via
split-spoon samples. Split-spoon samples will be collected continuously from the ground surface to the
termination depth of the borings, in accordance with American Society of Testing and Materials (ASTM)
Standard Method D 1586-84 and TtNUS SOP SA-1.3. The split-spoon sampler consists of a heavy
carbon steel or stainless steel sampling tube that can be split into two equal halves to reveal the soil
sample. The split-spoon sampler will be attached to a drill rod and driven to the required depth by means
of a drill-rig-mounted hammer, weighing 140 pounds and falling 30 inches for each blow. The split-spoon
samplers will have a minimum inside diameter (ID) of 2 inches and a length of 2 ft to fulfill sample volume
requirements for chemical analysis. The split-spoon sampler will be opened to reveal the soil sample.
The soil sample will then be field screened with an FID. The soil core will be carefully separated with a
decontaminated stainless steel knife or trowel at approximately 6-inch intervals, while scanning the center
of the core for elevated readings. Stained soil, soil lenses, and anomalies will also be scanned if any are

present. All readings will be recorded.

VOC and lithological samples will be collected simultaneously. VOC samples will be collected from the
center of the core (this area represents the least disturbed area with minimal atmospheric contact),
utilizing the En Core® Sampler. Once the En Core® Sampler is assembled per packaging instructions, the
Sampler will be pushed into the soil until the coring body is completely filled. The coring body will then be
capped removed from the Sampler assembly. An En Core® Sampler label will be completed, placed on
the cap of the coring body, and sealed in the provided zipper bag. Samples will then be placed in
coolers, chilled with ice, and sent by overnight express mail service under chain-of-custody protocol to the
offsite laboratory for analysis. Eight-ounce lithologic sample jars will also be filled. Lithologic samples will
provide information relevant to contaminant fate and transport modeling. Lithologic sample jars will be
labeled as described in the Section 3.4.1.1 and retained onsite until completion of the investigation, at

which time all lithologic samples will be properly disposed.
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Split-spoon samples will be divided and placed in sample containers. The same trowel that was utilized
during VOC collection will be used to remove the sample material from the split-spoon sampler (except for
the small portion of disturbed soil usually found at the top of the core sample). The sample material will
be placed in a decontaminated stainless steel mixing bowl and thoroughly mixed, prior to filling the

remaining sample containers. Sample containers will be labeled and placed on ice.

3.3.2 Surface Soil Sampling Technique

Five surface soil samples will be collected from depths of 0-6 inches from the perimeter of the Former
Boca Chica Blast Media Disposal Area (Figure 3-2). Samples will be collected according to EPA Region
IV SOPs (EPA, 1996). The sampling equipment will consist of a decontaminated stainless steel bowl and
spoon used to extract surface soil at the sample location. The sample aliquot will be transferred to the
laboratory-supplied sample containers immediately after sample collection. Samples will then be placed
in coolers, chilled with ice, and sent by overnight express mail service under chain-of-custody protocol to

the offsite laboratory for analysis.

3.3.3 Groundwater Monitoring Well Installation and Sampling

Standard activities involved in groundwater sampling include: monitoring well installation (using DPT for
temporary and HSA for permanent); monitoring well drilling, construction and development; monitoring
well elevation survey; water level measurements; removal of standing water in wells (i.e., well evacuation
or purging); and retrieval of groundwater samples. Groundwater monitoring will comply with the FDEP
SOP 62-522 (Appendix D).

Boreholes will be logged as the drilling proceeds. Boring logs will be generated to document subsurface
conditions on the Visual Classification of Soils Form, based on ASTM’s D2488 Standard Practice for
description identification of soils and the Unified. Soil Classification System. The lithologic borehole

descriptions submitted to EPA, as part of the RFA Report, will include the following:

e Detailed lithologic description of each unit

e Split-spoon blow counts and percent recovery
e Soil classification used

e Depth to first water encountered

e Termination depth of borehole.

The drilling contractor will be responsible for securing boring or well drilling permits required by state
and/or local authorities and for complying with state and local regulations with regard to the submission of
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driller's well logs, etc. TtNUS will be responsible for complying with regulations regarding boring/well
drilling safety, as described in the HASP (Appendix C). Field activity logs will be completed daily to
document drilling activities, such as footage drilled and materials used. Well installation will follow all

commonly accepted professional drilling procedures.

3.3.3.1 Temporary Groundwater Monitoring Well Installation

Groundwater screening samples will be collected via DPT, in accordance to TtNUS SOP SA-2.5. To
locate the water-bearing zone, a hydraulic ram of the DPT drives a threaded, hollow-steel rod assembly
(attached to an interchangeable stainless steel) sleeve to the desired selected groundwater screening
locations. It is anticipated that water will be encountered at 4 to 8 ft bls. A detachable drive tip, attached
to a 24-28-inch screen encased in a lead probe tube, will be advanced into the water-bearing zone. The
probe will be withdrawn 24 to 60 inches, allowing the retractable screen to open to the formation.
Screening sample collection will adhere to the development, water level measurement, purging, and

sampling techniques outlined in Sections 3.3.1.3.3 through 3.3.1.3.5.

3.3.3.2 Permanent Groundwater Monitoring Well Installation

All permanent monitoring well installations during this field effort will be performed in accordance with
TINUS SOPs GH-1.3, and GH —-2.8 and FDEP SOP 62-532 (Appendix D) and ASTM Method D 5784-95.
The drilling method consists of rotating a HSA into the ground. The HSA is advanced by a power-
operated drilling machine having sufficient torque and ram range to rotate and force the augers to the
desired depth. All wells will be 2-inch outside diameter, installed to a depth of 10-12 ft bls and
constructed with National Sanitation Foundation (NSF) material. The well screen will intersect the top of

the seasonal water table.

The Monitoring Well Installation Log Sheet (illustrated in Appendix D) will be completed in its entirety.
The letter designation “NA” for “not applicable” or “NK” for “not known” will be used in all blank spaces,
when the question asked is not applicable or the answer is unknown. If some steps or procedures were
not performed as described, the reason will be stated as completely as is practicable on the appropriate
form or submitted as an attachment thereto. Actual materials utilized in well construction will be

documented on the well-specific forms.

Wells will be developed with a centrifugal pump to remove drilling fires. All water generated during well
development will be collected in 55-gallon drums. It is assumed that this material is non-hazardous in
nature, and it will be disposed onsite at a later date. However, if contaminant levels in aqueous IDW are

above set limits, disposal of the IDW will be documented.
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Well Development Records and Monitoring Well Sampling Sheets will be maintained on well development

forms (provided in Appendix D).

3.3.3.3 Water Level Measurements

Synoptic rounds of water level measurements of the proposed permanent monitoring wells at both sites
will be collected during groundwater sample collection. Water level measurements will be used to

indicate tide levels during sampling.

All water level measurements in each monitoring well will be made from a measurement point located at
the top of the well casing (positioned on the north side of the well casing) and will be conspicuously
marked for each well. Groundwater Level Measurement Sheets are located in Appendix D. Water level

measurements will be made using an electronic probe, as discussed in Section 5.0 of the QAPP.

3.3.34 Well Purging

All wells will be purged, using a peristaltic pump with precleaned Teflon® tubing interfacing with silicon
tubing at the pump head. All purged water will be collected and containerized, pending results of the
laboratory analyses and determination of disposal options. General reference information concerning

groundwater well purging is provided in Appendix D, TtNUS SOP SA 1-1.
3.334.1 Volume Determination

Prior to purging a well, it will be necessary to determine the volume of water being held in the well casing.

Well volume will be calculated as follows:

e Measure the ID of well casing

e Measure the static water level

e Determine the total depth of the well from the measuring point

e Calculate the number of linear feet of static water (total depth of well minus the static water level)
e Calculate the volume of water in 1-inch-and 2-inch-ID well casings using the following equations:

1-inch-ID V =0.0408h
2-inch-1D V =0.1632h
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Where,
\% = Volume of water (gallons)
0.1632 = Conversion factor constant for 2-inch-diameter well
h = Height of water in well (ft)
3.3.3.4.2 Placement of Intake Hosing

Monitoring wells will be purged from the middle of the well screen.

3.3.3.4.3 Pumping Rate

The pumping rate used for monitoring well purging will be kept to a minimum. While purging, the
pumping rate shall be 200 milliliters (mL) per minute or less to allow the well to stabilize and maintain a
low turbidity. The flow rate of the pump may be measured by using a graduated plastic bucket, graduated

cylinder, or a totalizing flow meter. A water level of less than 0.3 ft drawdown should be maintained.

3.3.3.44 Volume Purged

Three to five casing volumes will be removed from the monitoring well prior to sample collection. If field
parameters have stabilized (see Section 3.3.1.3.4.5) after three casing volumes, the well will be sampled;
otherwise, up to five volumes will be purged prior to sampling. If the monitoring well goes dry during

purging, it will be allowed to recover and it will be then sampled directly without additional purging.

3.3.345 Well Stabilization

In addition to keeping track of the volume of water pumped from a monitoring well, the 1) pH, 2) specific
conductivity, and 3) temperature of discharge water will be monitored approximately every 10 minutes. A
monitoring well will be considered sufficiently purged when these three parameters meet the stabilization
criteria stated below, provided that a minimum of three casing volumes have been purged. When three
consecutive pH readings are within +/- 0.2 standard pH units, pH will be considered stabilized.
Conductivity will be considered stabilized when each of three conductivity values are within +/- 10 micor
Siemens per centimeter (uS/cm) of each other. Temperature will be considered stabilized when three
consecutive temperature readings are within +/- 0.2 degrees Celsius (°C) of one another. Turbidity, which
is not considered an integral factor in determining stabilization, will be considered stabilized when the
reading is less than 10 nephelometric turbidity units (NTUs) for three consecutive readings. Temperature,
pH, turbidity, and conductivity values obtained during well purging will be recorded in field logbooks. It
should be noted that, after five well volumes have been purged, the well will be considered stabilized

regardless of fluctuations in the above parameters.
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3.3.35 Sample Collection

Immediately after a monitoring well has been properly purged, it will be sampled, unless the well has a
very slow recharge rate. In that case, the monitoring well will be sampled within three hours. For all
parameters, except VOCs, wells will be sampled using a peristaltic pump and precleaned Teflon® tubing
interfaced with silicon tubing at the pump head. Metals and SVOC samples will be collected first with the
standard peristaltic pump setup, with the sample running through both the Teflon® tubing and silicon
tubing in the pump head. Following this, VOC samples will be drawn into the Teflon® tubing by pump
suction, the tubing will be crimped and disconnected from the pump, and VOC samples will be collected
by gravity-flow induced by uncrimping the tubing. All information will be recorded on a sample collection
log form. An example of a Sample (Groundwater, or Soil and Sediment) Log Sheet form used by TtNUS
for recording well purging and sample collection data during groundwater sample collection is contained

in Appendix D.

Water sample collection for VOCs, SVOCs, and TAL metals will be performed in accordance with the

procedures outlined in the following sections.
3.3.35.1 Volatile Organic Compounds

e Three screw-cap vials with Teflon®-lined silicone rubber septa (EPA-approved vials) will be filled to

overflowing and sealed without any entrapped air bubbles. These vials will be 40 ml or larger.
e Each vial will be placed in a secure cooler.
e The samples will not be composited.

e A sample collection log, a chain-of-custody form, a laboratory request-for-analysis form, and a sample
label will be filled out in the field. These forms, except for the sample collection log, will accompany

the samples to the laboratory.

e The sample vials will be placed in a cooler with bubble wrap packing to prevent breakage during

shipment.

e Sample storage prior to shipment and packing is discussed in Section 3.4.1.4.
3.3.3.5.2 Semivolatile Organic Compounds
e One-liter amber-glass bottles complete with Teflon®-lined caps, will be filled to 90 percent capacity

and sealed, allowing 10 percent headspace to compensate for any pressure and/or temperature

changes.

AIK-01-0443 3-13 CTO 0188



Rev. 0
12/17/01

e The sample bottles will be placed in a cooler with sufficient packing to prevent breakage during

shipment.

e A sample collection log, a chain-of-custody form, a request-for-analysis form, and a sample label will
be filled out in the field. These forms, except for the sample collection log, will accompany the

samples to the laboratory.

e Sample storage prior to shipment and packing is discussed in Section 3.4.1.4.

3.3.35.3 Metals

e Samples will be placed in 1-liter polyethylene or glass bottles that have been pre-preserved with
HNO;.

e Bottles will be filled to within 10 mis of capacity.

e Sample storage prior to shipment and packing is discussed in Section 3.4.1.4.

3.4 SAMPLE HANDLING AND ANALYSIS

All samples will be labeled, tracked, shipped, and analyzed according to the following requirements.

341 Sample Custody

To support the integrity of the field data, it is necessary to document the locations of samples collected
and demonstrate that samples reached the laboratory without being altered prior to analyses. To
accomplish this, evidence of the collection, shipment, laboratory receipt, and custody of samples until

disposal must be documented, pursuant to Section 6.0 of the QAPP.

34.1.1 Sample Identification and Labeling

All sample labels will be marked with a unique identifier (including location and sample type), analysis to
be performed, date and time of collection, preservative, and initials of sampler. A unique sample number
will be used to tie a particular sample to a specific physical location. This sample number will be
referenced in field logbooks, sample collection logs, and chain-of-custody forms. The sample designation

will be constructed as described below:

e Location identifier: two or more letters and possibly one or more digits (TTSA = Tar Tank Spill Area
or BCBM = Boca Chica Blast Media)
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e Media type:
SO = Soil
SD = sediment
W = groundwater (groundwater screening sample from temporary monitoring well)
MW = groundwater (groundwater sample from permanent monitoring well)

e Individual sample identifier: 01, 02, 03, etc.

e Sample depth (where applicable): 0-2 ft = 02, 2-4 ft = 24, or 0-4 ft = 04

Example: TTSA-SO-01-02 = Tar Tank Spill Area, soil sample number 01, soil sample depth 02

Example: BCBM-MW-01 = Boca Chica Blast Media Disposal Area, permanent monitoring well,

groundwater sample number 01

3.4.1.2 Laboratory Analysis Request and Chain-of-Custody Form

The laboratory analysis request will be accomplished by completion of the chain-of-custody form. The
chain-of-custody form includes the sampling location, sample type and amount, date and time of
collection, name(s) of persons responsible for sample collection, the humber(s) and type(s) of laboratory
analyses, dates and times of all custody transfers, signature of the person relinquishing or accepting
sample custody, and an explanation field. An example of this form is found in Appendix D. A copy of the

completed chain-of-custody form will be maintained in the field file.

3.4.1.3 Sample Logsheet

A sample logsheet will be prepared for each collected sample to record information pertaining to the
location, condition, and collection of a sample. The sample logsheets will be prepared either in the field
or from field logbook notes in the office following field activities. The information to be recorded includes

the following:

Project name and number

Date and time of collection

Field personnel responsible for sample collection

Sample identification and type (e.qg., soil, water, sediment, etc.)

e Any field testing results (e.g., FID/PID readings, pH, temperature, conductivity, etc.)
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e Sketch of sample location
e Weather conditions
e General field observations

e Depth of sample.

3.4.1.4 Sample Packing and Shipment

3.4.141 Sample Storage

All samples will be collected and properly labeled, placed in individual zip-lock-type plastic bags, and
placed in field coolers packed with ice. The field coolers will be sturdy and have the drain plug (if present)
duct-taped. Samples will be transferred from the field coolers to a refrigerator or repacked for shipment.
The refrigerator will be monitored daily to verify acceptable storage conditions and the temperature will be
taken and recorded daily in a logbook. Clean field coolers will be received from the laboratory, and the
coolers will be cleaned as needed during the sample collection, storage, and shipment process to ensure

that no samples are packed in contaminated shipping containers.

3.4.1.4.2 Sample Packing

The packing and shipment of samples is detailed in Section 5.0 of the QAPP.

3.4.15 Laboratory Receipt

A controlled offsite laboratory will perform analytical work associated with this Work Plan. The offsite

laboratory will be responsible for the following:

e Delivery of appropriate sample containers with preservatives
e Sample receipt and check-in

e Storage of samples

e Initiation of testing program

e Sample disposal

e Issuance of certificate of analysis.
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3.4.2 Sample Analysis

Analytical procedures were selected for the RFA according to site history and existing data generated
during the NAF Key West BRAC Supplemental Site Inspection (TtNUS, 1999c). Quality control (QC)
samples will be collected and analyzed by the same procedures to ensure that the data are adequate and
representative. Analytical procedures and QC samples are addressed in more detail in Sections 8.0 and
9.0 of the QAPP.

3.4.2.1 Analytical Procedures

Standard analytical methods have been selected to characterize the parameter groups of interest at the
RFA sites. Based on existing data and site history, sets of analytical parameters were defined for each

subzone. The methods and parameters selected for inclusion under each method are described below:

e TAL metals by SW-846 Method 6010B
e Appendix IX VOCs by SW-846 Method 8260b
e Appendix IX SVOCs by SW-846 Method 8270c

e TPH by Hach® Test Kit for Soil, utilizing a colorimeter/immunoassay.

3.4.2.2 Sample Quality Control

QC procedures are designed to ensure the consistency and continuity of data. The frequency of QC
checks is based on the type of analysis. Standard QC samples may include, but are not limited to,
duplicate samples, equipment rinsate blanks, trip blanks, matrix spike and matrix spike duplicate samples,
and field blanks. The offsite laboratory performing analyses at DQO Level Il will analyze all QC samples.
QC samples will be analyzed for the same parameters as the environmental samples collected during the
site-specific event, except for trip blanks, which will be analyzed for Appendix IX VOCs only. Quantities
and types of QC samples are provided in Table 3-5. QC sample collection frequencies are provided in
Table 3-6.

Other internal QC activities are undertaken during work performance of to ensure that the service, design,
and documents produced meet currently accepted professional standards. QC in this assignment will
entail periodic discussions among the technical staff, Project Manager, and Program Manager. An

internal audit will be performed, as described in Section 3.8.2.
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3.5 SURVEYING

A certified land surveyor will survey all permanent monitoring well locations. Global positioning system
(GPS) or direct measurements will be used to locate all sample locations. An X-Y-Z coordinate system
will be used to identify locations. Each location will be measured from a reference point to the state plane
system, where the X coordinate describes the east-west axis location (Easting) and the Y coordinate
describes the north-south axis location (Northing). The vertical coordinate (Z coordinates) of each well

will be surveyed in reference to the National Geodetic Vertical Datum.

All surveyed locations will be reported using the Florida State Plane Coordinate System-Eastern Zone.
Existing installation benchmarks will serve as the horizontal and vertical data for the survey. Elevations
and horizontal locations will be measured to the nearest hundredth of a foot. The elevations of all
monitoring wells will be surveyed to the water level measuring notch on the riser pipe and on the

undisturbed ground surface adjacent to the pad, as well as on the pad itself.

3.6 INVESTIGATION-DERIVED WASTE MANAGEMENT

All IDW accumulated during soil sampling, well installation, and decontamination activities will be
collected, containerized, and stored in DOT-approved (Specification 17-C/H) 55-gallon drums at the site.
The drums will be labeled as soon as possible after they are filled and will be kept onsite, pending the

results of soil and groundwater analyses.

Upon receipt of the analytical results (approximately 35 days after completion of sampling), a
determination will be made as to whether offsite disposal or treatment is required. TtNUS will provide
information required by NAF Key West Public Works for proper removal and disposal of drummed waste.

NAF Key West will be responsible for the final disposition of IDW.

3.7 DECONTAMINATION

The field team personal protective equipment will be disposed as required. These items, such as
disposable latex gloves and paper towels, will be temporarily stored in plastic bags and transferred to
dumpsters at the end of each workday. Personnel will also perform the decontamination procedures
required by the HASP before departing from the site. Additional decontamination procedures are
discussed in Section 5.0 of the QAPP.
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3.8 QUALITY ASSURANCE

3.8.1 Reports to Management

QA reports to management will be provided in three primary formats during the course of the NAF Key
West RFA Work Plan sampling program. Data review letter reports will be prepared on an SDG-specific
basis and will summarize QA issues related to the subcontract laboratory data. In addition, written weekly
reports will be provided by the FOL, summarizing accomplishments and QA/QC issues during the field
investigation. Finally, monthly progress reports are provided by the TOM. In addition, a summary of data
review qualifiers and a completeness assessment for all project samples will be included in the report.
QA reports to Management pursuant to Section 15.0 of the QAPP.

3.8.2 Performance System Audits and Frequency

Audits are performed to confirm that work being completed within the RFA program complies with QA
program goals. Internal audits of laboratory subcontractors are routinely conducted, and subcontracted
laboratories must be both Contract Laboratory Program (CLP)-and SW-846-qualified and Naval Facilities
Engineering Service Center (NFESC)-approved. The laboratory must also be certified by the Florida
Department of Health-Division of Laboratory Services and have an FDEP-approved Comprehensive
Quality Assurance Plan (CompQAP) (TtNUS, 1999).

Technical reviews and internal audits will be performed in accordance with the QA elements in the Work
Plan and Section 11.0 of the QAPP. All primary documents will receive internal technical reviews. A
minimum of one internal audit will be scheduled for the RFA program by the QA Manager in coordination
with the FOL during the RFA sampling activities. All audit records (including audit plans, reports, written

responses, and corrective action forms) will be maintained with the project files.
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TYPES AND VOLUMES OF SAMPLE BOTTLES FOR ENVIRONMENTAL SAMPLE ANALYSES
RFA WORK PLAN
NAVAL AIR FACILITY
KEY WEST, FLORIDA

Matrix

Bottleware

Volume
Referenced for
Analysis®

Preservative®

Holding Times®

Appendix IX Volatiles by SW-846 Method 8260B; Fixed-Base Laboratory

Aqueous

3 clear glass vials with
Teflon® septa

40 mL

Cool to 4°C, HCL to
pH<?2

14 days from VTSR?

Solid

2 En Core® containers

5 gram

Cool to 4°C

14 days from VTSR?

Appendix IX Semivolatiles by SW-846 Method 8270C; Fixed-Base Laboratory

1 amber-glass bottle

7 days from VTSR to

Aqueous . ® i 1,000 mL Cool to 4°C extraction, 40 days
with Teflon™-lined cap after extraction
1 widemouth glass jar 8 0z 14 days from VTSR to
Solid with Teflon®-lined cap Cool to 4°C extraction, 40 days
after extraction
TAL Metals SW-846 Method 6010B; Fixed-Base Laboratory
1 polyethylene bottle Cool to 4°C, HNO3 to 23
Aqueous with plastic cap 1,000 mL pH <2 28 days from VTSR
. 1 widemouth glass jar o 23
Solid with Teflon®-lined cap 80z Cool to 4°C 28 days from VTSR
TAL = Target Analyte List

1 40 CFR Part 136.

2 VTSR - Validated time of sample receipt.

3 The short holding time is due to the inclusion of mercury analysis. Without mercury analysis, the holding time for
inorganics is 180 days from VTSR.
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PARAMETER GROUPS AND MEDIA OF INTEREST

RFA WORK PLAN
NAVAL AIR FACILITY
KEY WEST, FLORIDA

Rev. 1
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Area Medium Number of Parameter Groups
Samples | VOCS | SVOCs | Metals | TPH*
Phase |
Tar Tank Spill Area SO 10 X X X X
excavation sidewalls SO 5 X X X X
Former Boca Chica Blast SO 12 X
Media Disposal Area SD 5 X
GS 12 X
Phase Il
Tar Tank Spill Area GW 4 X X X
SO 8 X X X
Former Boca Chica Blast GW 3 X
Media Disposal Area SO 6 X
GS = Groundwater screening sample
GW = Groundwater sample
SD = Sediment
SO = Soil
TPH = total petroleum hydrocarbon
* = Hach® TPH Test Kit for soil
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TABLE 3-3
SUMMARY OF FIELD ACTIVITY
RFA WORK PLAN
NAVAL AIR FACILITY
KEY WEST, FLORIDA
) o Number of
Location Activity Samples
Phase |
Tar Tank Spill Area | Confirmation soil samples (10 sidewall, 2 floor) 12
. Surface sediment samples 5
Former Boca Chica  "Temporary well installation/DPT (10-12 ft bls) 12
Blast Media Disposal -
Area Groundwater grab/screening samples 12
Soil samples (0-4 ft bls) 12
Phase Il
Permanent well installation/HSA (10-12 ft bls) 4
Tar Tank Spill Area Soil samples (0-2 ft bls) 4
Soil samples (2-4 ft bls) 4
Former Boca Chica | Permanent well installation/HSA (10-12 ft bls) 3
Blast Media Disposal Soil samples (0-2 ft bls) 3
Area Soil samples (2-4 ft bls) 3
bls = below land surface
DPT = Direct Push Technology
ft = feet
HAS = hollow-stem auger
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FIELD CALIBRATION PROCEDURES AND FREQUENCIES

RFA WORK PLAN
NAVAL AIR FACILITY
KEY WEST, FLORIDA
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Instrument

Calibration
Standards
Used

Acceptance Limits

Corrective
Action

Documentation

Horiba U-10 water
quality checker

Daily: calibration
solution

Auto 1-point calibration;
repeatability
requirements: pH %+ 0.05
pH units
Conductivity = 1%
Turbidity £ 3%

DO £ 0.1 mgl/l
Temperature + 0.1°C

Recalibrate to
standards, clean
or replace
electrode,
service unit

Logbook and
calibration forms

Sensodyne Flame-
ionization Detector

Daily: known
gas standards,
methane at 100

ppm

+ 10 %

Recalibrate to
standards or
replace, if faulty

Logbook and
calibration forms

Photo-ionization
Detector

Daily: known
gas standards,
isobutylene at

100 ppm

+ 10 %

Recalibrate to
standards or
replace, if faulty

Logbook and
calibration forms
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SAMPLE ANALYSIS, MATRIX, AND EXPECTED NUMBER OF QUALITY CONTROL SAMPLES

RFA WORK PLAN
NAVAL AIR FACILITY
KEY WEST, FLORIDA

Matrix | Number of Samples |

Laboratory QC Samples™

Field QC Samples” |

Phase |

Solid 24 Soil, 5 Sediment 2 MS/2 MSD 3 Dups, 3RB,4TB
Aqueous 12 Groundwater 1 MS/1 MSD 1Dup,1RB,3TB
Phase Il

Solid 14 Soil 1 MS/1 MSD 1RB,1TB
Aqueous 7 Groundwater 1 Dup (Tar Tla_lr_ﬂé Spill Area),

1 Laboratory QC samples (matrix spike [MS] and matrix spike duplicates [MSD]) will be collected at a rate of one
per every 20 samples (or 5% of total number of samples). When calculating the quantity of laboratory QC
samples, all samples, blanks, and duplicates were considered.

2 One trip blank (TB) will be analyzed per cooler of samples submitted for volatile organic compounds analysis
(VOC). ltis estimated that 12 VOC samples will fit in a single cooler. Rinsate blanks (RB) will be collected
from one of every 20 pieces of sampling equipment cleaned. The number may vary, depending on the
quantity of equipment used. One duplicate (Dup) sample will be collected for every 10 environmental samples

collected.
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TABLE 3-6
FREQUENCY OF FIELD QUALITY CONTROL SAMPLES
RFA WORK PLAN
NAVAL AIR FACILITY
KEY WEST, FLORIDA
Types of Sample Frequency
Rinsate Blank 1 per media per sample event for non-dedicated equipment
Trip Blank (VOCs only) 1 per sample shipment
Duplicate 1 per 10 samples/matrix
Matrix spike/matrix spike duplicate 1 per 20 samples/matrix
(MS/MSD)
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4.0 MANAGEMENT PLAN

This section identifies key roles in the project and program organization and specifies the proposed

project schedule.

4.1 KEY PROJECT PERSONNEL

The following sections highlight individuals in the TtNUS CLEAN program and this RFA. Project
organization is depicted on Figure 4-1.

411 SouthDiv Remedial Project Manager

The SouthDiv Remedial Project Manager, Mr. Joel Sanders, is responsible for the technical and financial
management of RFA activities at NAF Key West. Mr. Sanders is the primary project contact. He
prepares the project statement of work, manages the project scope, schedule, and budget, and provides
technical review and approval of all deliverables. Mr. Sanders will be responsible for approving changes

in the scope of work identified during Project Manager’s Meetings.

4.1.2 ERNA Partnering Team

The Partnering Team is a structured approach for SouthDiv, NAF Key West Public Works, the SouthDiv
contractor, FDEP, and EPA Region IV to work together in the interest of the project. For the
Environmental Restoration, Navy Account (ERNA) RFA, the Partnering Team will meet to determine the
DQOs for the project. The role of the Partnering Team is to agree on pertinent decisions for the project,
prior to execution of the investigation. The Partnering Team will continue to review decisions for the

project until the final report is completed.

4.1.3 Task Order Manager

The TOM for the RFA is responsible for evaluating the appropriateness and adequacy of the technical
and engineering services provided. He/she is responsible for financial and schedule management and for
ensuring that the project fulfills, and remains within, the contracted scope of work. He/she is also
responsible for identifying necessary changes in the scope of work during Project Manager's Meetings.
The TOM is responsible for the daily conduct of work, including integration of input from supporting

disciplines and subcontractors, and will serve as the primary Project Manager.
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4.1.4 ERNA Planning Team

The ERNA Planning Team is a subgroup of the ERNA Partnering Team and is made up primarily of the
Navy and its contractors. The Planning Team is often tasked with the Partnering Team’s action items

related to the DQO issues of the investigation.

4.1.5 QA Manager

The TOM and FOL are supported by a QA Manager, who will report to the Program Manager (PM). The
QA Manager will oversee implementation of appropriate Naval Facilities Engineering Service Center
(NFESC) and EPA protocols. The QA Manager will also work with the TOM to establish QC procedures.

4.1.6 Health and Safety

The TOM and FOL are supported by the Health and Safety Manager (HSM) who will report to the Project
Manager. The HSM will oversee implementation of the appropriate corporate health and safety
requirements and the CLEAN Program HASP.

TtNUS staff will adhere to the approved HASP (Appendix C). The plan addresses possible contaminants

that could be encountered at Tar Tank Spill Area and the Former Boca Chica Blast Media Disposal Area.

4.1.6.1 Field Staff
e Emily McRee TtNUS Aiken, Field Operations Leader
e Nathan Reel TtNUS Aiken, Environmental Technician

e Shonda Sumpter  TtNUS Aiken, Environmental Scientist

e John Webster TtNUS Stone Mountain, Geologist

e Rebecca Dohn TtNUS Aiken, Environmental Scientist
e Mike Whitten TtNUS Aiken, Environmental Biologist
4.2 REPORTING

Before analytical results are included in a report, they will be reviewed and discussed by the NAF Key
West Partnering Team. The results will be then reported in two reports: the Tar Tank Spill Area
Confirmation Sampling Report and the Former Boca Chica Blast Media Disposal Area RFA Report. All
collected field screening and laboratory data will be evaluated and presented in the Confirmation

Sampling Report. The RFA Report will present the current potentiometric flow map of the shallow
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groundwater system, current is isoconcentration maps for TAL metals detected in excess of ARARs, and

recommendations for remediation of the site.

4.3 NAVY SUPPORT

The CLEAN Remedial Project Manager (RPM) is Joel Sanders

The NAF Key West Point of Contact is Bob Courtright

Throughout sampling activities, various support functions will be provided by NAF Key West personnel,

as described below:

e Take custody of any purge fluids requiring disposal according to applicable state or federal

regulations
e If necessary, provide access to the Former Boca Chica Blast Media Disposal Area

e Provide potable water source for field equipment and personnel cleaning.

4.4 CONTINGENCY PLAN

In the event of problems that may be encountered during site activities, the TtNUS Project Manager will
immediately notify the NAF Key West Point of Contact and RPM. The Project Manager will determine a |
course of action that does not interfere with the schedule or budget. All contingency plans will be

approved through the NAF Key West Point of Contact and the RPM before being initiated.

44.1 Field Operations Leader

The FOL is responsible for the field support staff and subcontractors executing the RFA SAP in the field.
The FOL will be field liaison between SouthDiv and the NAF Key West Point of Contact and will also act |
as the Site Safety Officer for this project.

44.1.1 Site Safety Officer

The Site Safety Officer is responsible for field staff and subcontractor compliance with corporate health
and safety requirements and the CLEAN Program HASP. Conformance with safety protocols will be

assessed through periodic site visits and daily supervision by the FOL.
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4.4.2 Bottleware Requirements

Bottleware, preservation, and holding time requirements for sample analyses proposed for this
investigation are provided in Table 3-1. The laboratory subcontractor will supply pre-preserved, certified-

clean bottleware.

4.4.3 Data Reduction, Validation, and Reporting

All sample data will be validated (using the most recent EPA Functional Guidelines for data validation) in
a manner similar to data review performed during the Supplemental RFI/RI (B&RE, 1997 and 1998). This
will ensure that data is of sufficient quality to meet performance monitoring objectives, as discussed in
Section 10.0 of the QAPP.
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APPENDIX A. RESPONSE TO COMMENTS

Comment 1:

Change NAS to NAF throughout-I think the logo changed also.

Response to Comment 1:

Concur.

Comment 2:

Remove all AST work throughout document including appendices.

Response to Comment 2:

Concur.

Comment 3:

Why do we remove 3 well volumes if parameters have stabilized?

Response to Comment 3:

Section 4.2.5.5.e of the FDEP SOPs (September 1992) which were in effect when the RFA Workplan was
written, states that purging is complete after removal of three well volumes and subsequent stabilization
of field parameters. If parameters do not stabilize, 5 well volumes must be removed.

Comment 4:

QAPP - section 3.1.1 1st sentence. Check to see if "and" is necessary.

Response to Comment 4:

The sentence should read ."Precision is a measure of the amount of variability and bias inherent in a data

set." The word "bias" was mistakenly omitted and will be included in Rev. 1 of the document.
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1.0 PROJECT DESCRIPTION

1.1 INTRODUCTION

This Quality Assurance Project Plan (QAPP) has been prepared by Tetra Tech NUS, Inc. (TtNUS) on
behalf of the United States Navy Naval Facilities Engineering Command Southern Division (SouthDiv)
and the Naval Air Facility (NAF) Key West, Key West, Florida, under the Comprehensive Long-Term
Environmental Action Navy (CLEAN Ill) Contract Number N62467-94-D-0888, Contract Task Order
(CTO) 0188. The QAPP and other associated documents, including the TtNUS Florida Department of
Environmental Protection (FDEP)-approved Comprehensive Quality Assurance Plan (CompQAP) No.
980038 (TtNUS, 1999a) and the Health and Safety Plan (HASP) prepared in April 2000 (TtNUS, 2000),
constitute the project planning documents for the Resource Conservation and Recovery Act (RCRA)
Facility Assessment (RFA). Two sites, the Tar Tank Spill Area and the Former Boca Chica Blast Media

Disposal Area, both located on Boca Chica Key at NAF Key West, are covered under this QAPP.

This QAPP presents the organization, objectives, planned activities, and specific quality assurance/quality
control (QA/QC) procedures associated with this project. Specific protocols for sampling, sample
handling and storage, chain of custody (COC), and laboratory and field analyses are described in the
document. All QA/QC procedures are structured in accordance with applicable technical standards, the
Naval Facilities Engineering Service Center (NFESC) guidance document, “Navy Installation Restoration
Chemical Data Quality Manual” (NFESC, 1999), and United States Environmental Protection Agency

(EPA) Region IV and FDEP requirements, regulations, guidances, and technical standards.

1.2 FACILITY DESCRIPTION

The Boca Chica Tar Tank Spill Area is located on the southeastern portion of Boca Chica Key,
immediately north of the boundary of Solid Waste Management Unit (SWMU) 1, the Former Boca Chica
Open Disposal Area. The site area is shown on Figure 1-2 of the RFA Work Plan. The Tar Tank Spill
Area has remnants of a 10-foot-diameter aboveground storage tank (AST). The base of the tank still
exists and is filled with 2.5 to 3 inches of an unknown tar-like substance. From visual inspection, the base
of the tank is estimated to contain approximately 147 gallons of the tar-like substance. In hot weather,
the unknown tar-like substance has been observed to ooze from the tank onto the ground surface.
Patches of the unknown tar-like substance surround the AST and become particularly glutinous during

hot weather.
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The Former Boca Chica Blast Media Disposal Area, an unnumbered area of concern (AOC), is in the
west-central portion of Boca Chica Key. The Former Boca Chica Blast Media Disposal Area was used to
dispose of sandblasting material produced during the removal of paint from surfaces of ground-handling
and ground-support vehicles and equipment, aircraft parts, and other metal objects and pieces of
equipment. The sandblasting activities took place at SWMU 5, Boca Chica Aircraft Intermediate
Maintenance Department (AIMD) Sand Blasting Building A-990, at the western end of the airfield on Boca
Chica Key. A mound at the site consists of concrete and metal debris. Significant vegetation is

established on the mound, in the form of Australian pine trees, and the ground is covered with pine straw.

Black Beauty®, the brand name for a coal slag abrasive used in sand blasting, has been identified
predominantly on the southern and western areas of the site. The sand blasting material was identified
on the surface of the mound at five different locations during a visual inspection of the site. Delineation of
soil, sediment, and groundwater contamination at this site will center around known areas of Black

Beauty® disposal.
1.3 SITE HISTORY

The Tar Tank Spill Area is located directly north of SWMU 1, the Former Boca Chica Open Disposal Area.
SWMU 1 received general refuse and waste associated with aircraft maintenance activities. The AST at
the Tar Tank Spill Area is thought to have been associated with asphalt mixing activities. During the
RCRA Facility Investigation/Remedial Investigation (RFI/RI) performed by IT Corporation (1994), one soil
sample was collected from the area near the Old Tar Tank. However, sample results did not exceed the
current industrial soil clean-up target levels (SCTLS), indicating that the tar-like substance had not spread

onto the ground significantly until after that investigation.

Other than visual inspections, no investigative activities have taken place at the Former Boca Chica Blast
Media Disposal Area. Because SWMU 5 was used as a sand blasting area from the early 1970s until
1995, a conservative assumption has been made that the sand blasting material was disposed at the site
during this time period. However, no records exist of the amount of Black Beauty® that was disposed at

the Former Boca Chica Blast Media Disposal Area.
14 PROJECT OBJECTIVES

This section discusses overall project objectives, anticipated target parameters, and intended data uses

for both field and laboratory analytical data.
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1.4.1 Overall Project Objectives

Under the authority of RCRA, TtNUS will conduct sampling activities at the Tar Tank Spill Area and the
Former Boca Chica Blast Media Disposal Area. The overall objective of the work is to determine
concentrations of volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), and
total petroleum hydrocarbon (TPH) at the Tar Tank Spill Area and Target Analyte List (TAL) metals only at
the Former Boca Chica Blast Media Disposal Area through sampling and analyses. Soil confirmation
sampling and analyses will be conducted at the Boca Chica Tar Tank Spill Area to ensure that
contaminated soil has been removed through excavation. Investigative soil, sediment, and groundwater
sampling will be conducted at the Former Boca Chica Blast Media Disposal Area to determine the nature
and extent of contamination. Monitoring wells will be installed at both sites, following confirmation and
investigative sampling, to monitor any leaching of contamination that may have occurred. Groundwater
samples will be collected at both sites immediately following installation and development of the
monitoring wells. Solid samples at the Tar Tank Spill Area will be analyzed for VOCs, SVOCs, and TPH.
Aqueous samples at the Tar Tank Spill Area will be analyzed for VOCs and SVOCs. Solid and aqueous

samples at the Former Boca Chica Blast Media Disposal Area will be analyzed for TAL metals.

1.4.2 Project Target Parameters and Intended Data Uses

This section discusses the field and laboratory analytical information to be generated during the course of
the investigation. Field parameters and intended data uses are discussed in Section 1.4.2.1. Laboratory

parameters and intended data uses are discussed in Section 1.4.2.2.

1.4.2.1 Field Parameters

Field parameters will include those parameters associated with groundwater and soil sampling and

analysis. All field measurements will be obtained by using simple field instrumentation.

Field parameters, measured in all groundwater samples, will include specific conductivity (SC), pH,
turbidity, temperature, dissolved oxygen (DO), and salinity. All field parameters will be measured with
field water-quality meters and used to assure field personnel that groundwater samples being collected

are representative of site groundwater.

The Hach® colorimeter/immunoassay field test kits for TPH will be utilized to analyze soil confirmation
samples from the Tar Tank Spill Area. The soil test kits detect TPH at a range between 10 and 200 parts
per million (ppm). Soil confirmation samples will be tested for TPH in the field (to obtain immediate

results) to determine that the excavation based on visual observation did, in fact, remove contaminated s
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oils, before equipment is demobilized. Soil sample analytical results for VOCs and SVOCs will be used to

help determine the locations for permanent monitoring wells at the site.

Data collected from soil, sediment, and groundwater samples at the Former Boca Chica Media Disposal

Area will be used as a tool in the placement of permanent groundwater wells.

1.4.2.2 Laboratory Parameters

The analytical methods to be used for analysis of the NAF Key West samples are based on the histories
of the sites. The required analyses for the Tar Tank Spill Area include Appendix IX VOCs and SVOCs
and TAL metals. The required analysis for the Former Boca Chica Blast Media Disposal Area includes
TAL metals. Tables B-1-1 through B-1-3 provide the Required Quantitation Limits (RQLS) for chemicals
in these groups. The RQLs listed in Tables B-1-1 through B-1-3 are equivalent to or less than the Florida
Drinking Water Maximum Contaminant Levels (MCLs). Analytical methods are further discussed in
Section 8.0 of this QAPP.

Data obtained from laboratory analyses will be used to determine the presence or absence of
constituents of concern for the Tar Tank Spill Area and the Former Boca Chica Blast Media Disposal
Area. This data will eventually be used to justify closure of each site. Decision rules, Data Quality

Objectives (DQOs), and the sampling design rationale are discussed in Section 4.0.

15 SAMPLE NETWORK DESIGN AND RATIONALE

The sample network design and rationale are discussed in detail in Section 3.0 of the RFA Work Plan,
Figures 3-1 and 3-2 of the Work Plan provide proposed sampling locations. Sampling will be conducted
in general accordance with FDEP Standard Operating Procedures (SOPs), unless otherwise specified in
this document. An FDEP-approved laboratory will be subcontracted by TtNUS to perform the fixed-base
laboratory chemical analyses for soil, sediment, and groundwater samples collected at the RFA sites.

1.6 PROJECT SCHEDULE

The actual start date of the project schedule has yet to be determined.
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SW-846 82608 ANALYTICAL
APPENDIX IX™ vOCS
NAVAL AIR FACILITY
KEY WEST, FLORIDA

TABLE B-1-1

UANTITATION LIMITS

PAGE 1 OF 2
RQL®
Solid Sample Groundwater Samples
Parameter (na/kg) (ng/L)

Volatile Organic Compounds

Acetone 50 5
Acrolein 40 1
Acrylonitrile 100 1
Benzene 10 1
Bromodichloromethane 10 1
Bromoform 10 1
Bromomethane 10 1
2-Butanone 50 5
Carbon disulfide 10 1
Carbon tetrachloride 10 1
Chlorobenzene 10 1
Chloroethane 10 1
2-Chloroethylvinyl ether 10 1
Chloroform 10 1
Chloromethane 10 1
Chloroprene 10 1
3-Chloroprene 10 1
Dibromochloromethane 10 1
1,2-Dibromo-3-chloropropane 10 1
Dibromomethane 10 1
1,2-Dibromoethane® 10 1
1,2-Dichlorobenzene 10 1
1,3-Dichlorobenzene 10 1
1,4-Dichlorobenzene 10 1
trans-1,4-Dichloro-2-butene 10 1
Dichlorodifluoromethane 10 1
1,1-Dichloroethane 10 1
1,2-Dichloroethane 10 1
1,1-Dichloroethene 10 1
1,2-Dichloroethene (total) 10 NA
cis-1,2-Dichloroethene 10 1
trans-1,2-Dichloroethene 10 1
1,2-Dichloropropane 10 1
cis-1,3-Dichloropropene 10 1
trans-1,3-Dichloropropene 10 1
Ethylbenzene 10 1
Ethyl methacrylate 10 1
2-Hexanone 50 5
lodomethane 10 1
Methacrylonitrile 10 1
Methylene chloride 50 2
Methyl methacrylate 10 1
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SW-846 82608 ANALYTICAL
APPENDIX IX™ vOCS
NAVAL AIR FACILITY
KEY WEST, FLORIDA

TABLE B-1-1

UANTITATION LIMITS

PAGE 2 OF 2
RQL®
Solid Sample Groundwater Samples
Parameter (na/kg) (ng/L)

Volatile Organic Compounds

4-Methyl-2-pentanone 50 5
Pentachloroethane 10 1
Styrene 10 1
1,1,1,2-Tetrachloroethane 10 1
1,1,2,2-Tetrachloroethane 10 1
Tetrachloroethene 10 1
1,1,1-Trichloroethane 10 1
1,1,2-Trichloroethane 10 1
Trichloroethene 10 1
Trichlorofluoromethane 10 5
1,2,3-Trichloropropane 10 1
Toluene 10 1
Vinyl acetate 20 1
Vinyl chloride 10 1
Xylenes (total) 10 1

NA = Not analyzed.

1  Appendix IX: 40 Code of Federal Regulations Part 264, Appendix IX Groundwater

Monitoring List.

2 RQL: Required Maximum Quantitation Limit.

3 Analyzed using EPA Method 504.1.
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TABLE B-1-2

SW-846 8270C ANALYTICAL QUANTITATION LIMITS
APPENDIX IX® svocCs
NAVAL AIR FACILITY
KEY WEST, FLORIDA

PAGE 1 OF 3
RQL(Z)
Solid Samples Groundwater Samples
Parameter (na/kg) (ng/L)

Semivolatile Organic Compounds

Acenaphthene 330 10
Acenaphthylene 330 10
Acetophenone 330 10
2-Acetylaminofluorene 330 10
4-Aminobiphenyl 330 10
Aniline 330 10
Anthracene 330 10
Aramite 330 10
7,12-Dimethylbenz(a)axobenzene 330 10
p-(Dimethylamino)azobenzene 330 10
Benzo(a)anthracene 330 0.2
Benzo(a)pyrene 100 0.2
Benzo(b)fluoranthene 330 0.2
Benzo(g,h,i)perylene 330 0.2
Benzo(K)fluoranthene 330 0.2
Benzyl alcohol 330 10
Bis(2-chloroethoxy)methane 330 10
Bis(2-chloroethyl)ether 300 10
Bis(2-ethylhexyl)phthalate 330 5.0
4-Bromophenyl-phenylether 330 10
Butylbenzylphthalate 330 10
Carbazole 330 10
4-Chloroaniline 330 10
4-Chloro-3-methylphenol 330 10
2-Chloronaphthalene 330 10
2-Chlorophenol 330 10
4-Chlorophenyl-phenylether 330 10
Chrysene 330 5.0
Dibenz(a,h)anthracene 330 0.2
Dibenzofuran 330 10
Di-n-butylphthalate 330 10
3,3"-Dichlorobenzidine 330 10
1,2-Dichlorobenzene 330 10
1,3-Dichlorobenzene 330 10
1,4-Dichlorobenzene 330 10
2,4-Dichlorophenol 330 1.0
1,3-Dinitrobenzene 330 10
2,6-Dichlorophenol 330 10
Diethylphthalate 330 10
3,3'-Dimethylbenzidine 330 10
2,4-Dimethylphenol 330 10
Dimethylphthalate 330 10
4,6-Dinitro-2-methylphenol 830 25
2,4-Dinitrophenol 830 25
2,4-Dinitrotoluene 330 1.0
2,6-Dinitrotoluene 330 10
Di-n-octylphthalate 330 10
Diphenylamine 330 10
Hexachlorobenzene 330 10
Hexachlorobutadiene 330 10
Hexachlorocyclopentadiene 330 10
Hexachloroethane 330 10
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TABLE B-1-2

SW-846 8270C ANALYTICAL QUANTITATION LIMITS

APPENDIX IXY svocs
NAVAL AIR FACILITY
KEY WEST, FLORIDA

PAGE 2 OF 3
RQL®
Solid Samples Groundwater Samples
Parameter (na/ka) (na/L)
Hexachloropropene 330 10
Isophorone 330 10
2-Methylnaphthalene 330 10
2-Methylphenol 330 10
4-Methylphenol 330 10
Naphthalene 330 10
1,4-Napthoquinone 330 10
1-Napthylamine 330 10
2-Nitroaniline 330 25
3-Nitroaniline 830 25
4-Nitroaniline 830 25
Nitrobenzene 830 10
2-Nitrophenol 330 10
4-Nitrophenol 830 25
n-Nitrosodimethylamine 330 4.0
n-Nitroso-di-n-propylamine 330 10
n-nitrosodiphenylamine 330 10
2,2'-OxyBis(1-chloropropane) 330 10
Pentachlorophenol 830 25
Phenanthrene 330 10
Phenol 330 10
2-Picoline 330 10
Pronamide 330 10
Pyrene 330 10
1,2,4-Trichlorobenzene 330 10
2,4,5-Trichlorophenol 830 25
B-1-8
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TABLE B-1-2

SW-846 8270C ANALYTICAL QUANTITATION LIMITS

APPENDIX IX SVOCS
NAVAL AIR FACILITY
KEY WEST, FLORIDA

PAGE 30F 3
ROL®
Solid Samples Groundwater Samples
Parameter (na/kg) (ng/L)

Semivolatile Organic Compounds

Ethyl methanesulfonate 330 10
Hexachlorophene 330 10
Methapyrilene 330 10
3-Methylcholanthrene 330 10
Methyl methanesulfonate 330 10
3-and-4-Methylphenol 330 10
2-Naphthylamine 330 10
5-Nitro-o-toluidine 330 10
4-Nitroguinoline-1-oxide 330 10
n-Nitrosodiethylamine 330 10
n-Nitrosomethylethylamine 330 10
n-Nitroso-di-n-butylamine 330 10
n-Nitrosomorpholine 330 10
n-Nitrosopyrrolidine 330 10
Pentachlorobenzene 330 10
Pentachloronitrobenzene 330 10
Phenacetin 330 10
p-Phenylenediamine 330 10
Pyridine 330 10
Safrole 330 10
Sulfotepp 330 10
1,2,4,5-Tetrrachlorobenzene 330 10
2,3,4,6-Tetrrachlorophenol 330 10
Thionazin (Zinphos) 330 10
o-Toluidine 330 10
2,4,6-Trichlorophenol 330 10
1,3,5-Trinitrobenzene 330 10

Shaded compounds will be analyzed using Method SW-846 8310.
1  Appendix IX: 40 Code of Federal Regulations Part 264, Appendix IX Groundwater

Monitoring List.

2 RQL: Required Maximum Quantitation Limit.
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TABLE B-1-3

SW-846 6010B, 9010B, 7000A ANALYTICAL DETECTION LIMITS
TARGET ANALYTE LIST (TAL)Y METALS
NAVAL AIR FACILITY
KEY WEST, FLORIDA

RDL®
Groundwater Samples

Parameter (ng/L)
TAL Metals
Aluminum 200
Antimony 60
Arsenic 10
Barium 200
Beryllium 5
Cadmium 5
Calcium 5000
Chromium (total) 10
Cobalt 50
Copper 25
Iron 25
Lead 3
Magnesium 5000
Manganese 15
Mercury 0.2
Nickel 40
Potassium 5000
Selenium 5
Silver 10
Sodium 5000
Thallium 10
Tin 10
Vanadium 50

1 TAL = Target Analyte List.

2  RDL = Required Detection Limit expressed as Instrument Detection
Limit obtained in pure water. Detection Limit for soil adjusted for the
amount of sample analyzed and percent moisture.
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2.0 PROJECT ORGANIZATION

The various quality assurance and management responsibilities of key project personnel are defined in

the following paragraphs. A project organization chart is shown in Figure 5.1 of the Work Plan.

Partnering Team - The Partnering Team is responsible for overall technical guidance and is the decision-

making body for the groundwater monitoring program. The Partnering Team is comprised of the Navy
(SouthDiv) Remedial Project Manager (RPM), the NAF Key West Installation Restoration (IR) Program
Manager, the EPA Region IV Project Manager, the FDEP Project Manager, and the TtNUS Task Order
Manager (TOM).

SouthDiv_Remedial Project Manager - The SouthDiv RPM is responsible for managing funding for the

groundwater monitoring program, project management, and oversight of the TtNUS contract. The RPM
for the RFA is Mr. Joel Sanders.

Installation Restoration Program Manager - The IR Program Manager, Mr. Robert Courtright, oversees
the IR program at NAF Key West.

CLEAN Program Manager - The TtNUS CLEAN Program Manager is responsible for the execution of all

contractual obligations. The TtNUS CLEAN Program Manager is Ms. Debbie Wroblewski. She serves as
the primary point of contact for the client and provides an interface between the Navy and the project
staff.

CLEAN Task Order Manager - The TtNUS CLEAN TOM is responsible for project management, including

technical performance, adherence to budget and schedule, and for ensuring the availability of necessary
personnel, equipment, subcontractors, and services. The TtNUS TOM for CTO No. 0188 is Mr. Charles
Bryan. He will direct development of the field program, evaluation of findings, determination of

conclusions and recommendations, and preparation of technical reports.

Field Operations Leader/Sampling Coordinator - Ms. Emily McRee will act as the TtNUS Field Operations

Leader (FOL), responsible for providing onsite supervision of day-to-day field activities on the project.
The FOL serves as the primary onsite contact with the client and subcontractors. She is also responsible
for all field QA/QC and safety-related issues, as defined in the HASP. In addition, the FOL will coordinate
the schedule of field sampling activities with the schedule and capacity requirements of the selected

analytical laboratories. All environmental sampling will be coordinated to assure that it is conducted in a
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manner that complies with all QA/QC requirements and with holding time and analytical procedure

requirements.

Health and Safety Manager - The Program Health and Safety Manager (HSM) will review and internally

approve the HASP that has been tailored to the specific needs of the investigation. The TtNUS HSM is
Mr. Matthew Soltis, Certified Industrial Hygienist (CIH). In consultation with the TOM/FOL, Mr. Soltis will
ensure that an adequate level of personal protection exists for all field personnel for anticipated potential
hazards. As the HSM does not report to either the Program Manager or TOM, his/her actions are not
dictated by program or project constraints (such as budget and schedule), other than assuring

appropriate safeguards while conducting investigation activities.

Site Safety Officer - The Site Safety Officer ensures that the HASP is followed during field activities. The

Site Safety Officer operates independently of the FOL and ensures that all Health and Safety procedures

are followed during field activities. The Site Safety Office reports to the HSM.

Quality Assurance Officer - The Quality Assurance Officer (QAO) operates independently of the TOM and

is responsible for all project quality assurance issues and development of the QAPP. The TINUS QAO
for this study is Mr. Howard Engle. Specific responsibilities of the QAQO include reviewing laboratory
reports to ensure that all QA/QC requirements have been met, and inspecting work activities and project
deliverables to make sure that QC activities are not compromised. The QAO will communicate issues of
non-compliance directly to the TOM and the TtNUS Quality Assurance Manager (QAM).

Quality Assurance Manager - The QAM operates independently of the TOM and the Program Manager

and is responsible for all Program-wide quality assurance issues and the development of the TtNUS
SOUTHDIV CLEAN Program’s Quality Assurance Program.

Project Laboratory - An FDEP-approved laboratory will be subcontracted by TtNUS to perform routine

chemical analyses for the environmental samples collected during the RFA. The laboratory is responsible
for checking its QA/QC procedures against the requirements of this QAPP and the laboratory CompQAP

before laboratory reports are transferred to TtNUS.
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3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

The overall QA objective for this project is to develop and implement procedures for field sampling, COC,
laboratory analysis, and reporting that will provide results to support the attainment of project objectives.
Intended data uses are described in Section 1.4.2 of this QAPP. Specific procedures for sampling, COC,
laboratory instrument calibration, laboratory analysis, reporting of data, internal quality control, audits,
preventive maintenance of field and laboratory equipment, and corrective action are described in other
sections of this QAPP.

The precision, accuracy, representativeness, comparability, and completeness (PARCC) parameters are
qualitative and/or quantitative statements regarding the quality characteristics of the data used to support
project objectives and, ultimately, environmental decisions. These parameters are discussed in the
remainder of this section. Specific routine procedures used to assess the quantitative data parameters

(accuracy, precision, and completeness) are provided in Section 13.0.

3.1 PRECISION

311 Definition

Precision is a measure of the amount of variability and bias inherent in a data set. Precision describes
the reproducibility of measurements of the same parameter for multiple samples collected and analyzed

under similar conditions. The equation for determining precision is provided in Section 13.2.

3.1.2 Field Precision Objectives

Duplicate field measurements for aqueous matrix samples will not be required. In lieu of taking duplicate
measurements and using independent QC check standards, more frequent continuing calibrations will be
performed. Field precision is further discussed in Section 5 and Subsection 7.5.1.5 of the TtNUS
CompQAP. Field duplicate precision establishes the consistency with which environmental samples were
obtained and analyzed and is a measure of short-range spatial variability of analyte concentrations. Field
duplicate results for solid matrix samples are considered to be precise if the Relative Percent Difference
(RPD) is less than or equal to 50 percent. Field duplicate results for aqueous matrix samples are
considered to be precise of the RPD is less than or equal to 30 percent. Field precision is assessed
through the collection and measurement of field duplicates at a rate of 1 duplicate per 10 environmental
samples. If RPD goals are not met, the laboratory and validation procedures will be revisited after which

it will be determined whether to invalidate the sample results and re-sample.
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3.1.3 Laboratory Precision Objectives

Laboratory precision QC samples are analyzed at a frequency of 5 percent (i.e., one QC sample per 20
environmental samples). Laboratory precision is measured via comparison of calculated RPD values and
Precision Control Limits specified in the analytical method or by the laboratory's QA/QC program.
Precision for inorganic analyses will be measure via RPDs for laboratory duplicates. Internal laboratory
control limits for precision, which are typically set at three times the standard deviation of a series of
RPDs, will be used by the laboratory for evaluation of precision. The laboratory-derived RPDs must meet
the RPDs listed in Table B-3-1. If RPD goals are not met, the laboratory and validation procedures will be

revisited after which it will be determined whether to invalidate the sample results and re-sample.

Precision for VOC analyses will be measured via the RPDs for matrix spike/matrix spike duplicate
(MS/MSD) samples. The analytical method for low-concentration volatiles analysis does not require a
specific QC sample to monitor precision, although calibration requirements of the method (i.e., specific
limits of precision for the calibration standards) do ensure that a sufficient level of precision is achieved.
Calibration is further discussed in Section 7.0. Table B-3-2 presents the precision control limits for
MS/MSD RPDs for volatile and semivolatile organics that are representative of the target analytes.
Internal laboratory control limits for precision, which are typically set at three times the standard deviation

of a series of RPDs, will be used to evaluate precision for these parameters.

3.2 ACCURACY

3.2.1 Definition

Accuracy is the degree of agreement between the observed value and an accepted reference value. The

equation for determining accuracy is provided in Section 13.1.

3.2.2 Field Accuracy Objectives

The determination of accuracy in the field is not required. In lieu of using matrix spikes in the field and
independent QC check standards, more frequent continuing calibrations will be performed. Once the field
meter has been calibrated, these checks will take place at intervals of no more than four hours and at the
end of each sampling day. If a field meter fails a continuing calibration, a complete initial calibration must
be performed. Field precision is further discussed in Section 5 and Subsection 7.5.1.5, of the TtNUS
CompQAP.
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3.2.3 Laboratory Accuracy Objectives

Accuracy in the laboratory is measured through comparison of a spiked sample result against a known or
accepted value and is expressed as a percent recovery (%R). Percent recoveries are derived from the
analysis of known amounts of compounds spiked into analyte-free water (i.e., laboratory control sample
[LCS] analysis) or into actual samples (MS analysis). LCS analyses measure the accuracy of laboratory
operations without effects from matrix interferences. MS analyses also measure the accuracy of
laboratory operations, but as they are affected by the sample matrix. LCS and MS analyses are
performed with a frequency of 1 per 20 associated samples of like matrix. Laboratory accuracy is
assessed via comparison of calculated %Rs with accuracy control limits specified in the laboratory's
QA/QC program.

Accuracy for inorganic analyses will be measured via the %Rs for matrix spikes and laboratory control
samples. Internal laboratory control limits for accuracy, which are typically set at three times the standard
deviation of a series of %R values, will be used by the laboratory for evaluation of accuracy. Tables

B-3-3 and B-3-4 presents the accuracy control limits for MS and LCS %Rs for TAL metals, respectively.

Accuracy for volatile organics analyses will be measured via the %Rs for surrogate spikes and MS/MSDs.
Table B-3-5 presents control limits for LCS spike recoveries for low-concentration representative VOCS
and SVOCS. Tables B-3-6 and B-3-7 present control limits for MS/MSD and surrogate spike recoveries,
respectively for representative VOCs and SVOCs. Accuracy for the remaining parameters will typically be
measured via %Rs for MSs and/or LCSs. Internal laboratory control limits for accuracy, which are
typically set at three times the standard deviation of a series of %R values, will be used to evaluate

accuracy for these parameters.

3.3 COMPLETENESS

Completeness is a measure of the amount of usable and valid analytical data obtained, compared to the
amount expected. Completeness is typically expressed as a percentage. The equation for completeness

is presented in Section 13.3.

The ideal objective for completeness is 100 percent (i.e., every sample planned for collection is collected,;
every sample submitted for analysis yields valid data). However, samples can be rendered unusable
during shipping or preparation (e.g., bottles broken or extracts accidentally destroyed), errors can be
introduced during analysis (e.g., loss of instrument sensitivity, introduction of ambient laboratory
contamination), or sample heterogeneity can become apparent (e.g., extremely high field duplicate
RPDs).
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These instances may result in data that do not meet QC criteria. Based on these considerations,

95 percent is considered an acceptable target for the data completeness objective. If critical data points
are lost, re-sampling and/or re-analysis might be required. In instances where errors are introduced
during analysis or in the case of high RPDs, the Partnering Team will determine whether re-sampling or
re-analysis is required.

As further discussed in Section 10.2.2, 100 percent of the laboratory data for the RFA program will
undergo a limited review (refer to Section 10.2 of this QAPP for data validation procedure). Data rejected
as a result of the review process will be treated as unusable data, unless additional review shows that the
data are usable. Factors considered during limited review include sample holding times, method blank
analyses, initial and continuing calibration standards, data completeness, reported detection limits, and
duplicate sample analyses. Criteria to be applied to the data to gauge data quality are described in
Section 10.2.2.

3.4 REPRESENTATIVENESS

34.1 Definition

Representativeness is an expression of the degree to which data accurately and precisely depict the

actual characteristics of a population or environmental condition existing at an individual sampling point.

Adherence to this QAPP and attendant Work Plan and use of standardized sampling, handling, analytical,

and reporting procedures will ensure that the final data accurately represent actual site conditions.

3.4.2 Measures to Ensure Representativeness of Field Data

Representativeness depends on proper design of the sampling program. It will be satisfied by ensuring
that the QAPP is followed and that proper sampling techniques are used. The sampling network for the
RFA program was designed to provide data representative of site conditions. The rationale of the

sampling network is discussed in detail in Section 4.0 of the Work Plan.

343 Measures to Ensure Representativeness of Laboratory Data

Representativeness in laboratory data is ensured by using proper analytical procedures, meeting sample

holding times, and (except for low-level VOC analysis) analyzing and assessing duplicate sample results.
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3.5 COMPARABILITY

3.5.1 Definition

Comparability is defined as the confidence with which one data set can be compared to another (e.g.,
between sampling points; between sampling events). Comparability is achieved by using standardized
sampling and analysis methods and data reporting formats (including using consistent units of measure).
Additionally, consideration is given to seasonal conditions and other environmental variations that could
influence data results.

352 Measures to Ensure Comparability of Field Data

Comparability depends on proper design of the sampling program and will be satisfied in part by ensuring
that the QAPP and SOPs are followed. It also depends on accurately recording field measurements in

the correct units. Field measurement units are further discussed in Section 10.1.1.

3.5.3 Measures to Ensure Comparability of Laboratory Data

Planned analytical data will be comparable when similar sampling and analytical methods are used and
documented. Results will be reported in units that ensure comparability with previous data and with
current state and Federal standards and guidelines. Laboratory measurement units are further discussed
in Section 10.1.2.

3.6 LEVEL OF QUALITY CONTROL EFFORT

Trip blank, rinsate blank, method blank, field and laboratory duplicates, laboratory control samples, and
MS samples will be analyzed to assess the quality of data resulting from the field sampling and analytical

programs.

External QC measures (i.e., field QC samples) consist of field duplicates, trip blanks, and equipment
rinsate blanks. Information gained from these analyses further characterizes the level of data quality
obtained to support project goals. Each field QC sample undergoes the same preservation, analysis, and
reporting procedures as its related environmental sample. The types of field QC samples are discussed

below.

A field duplicate is collected at a single sampling location at the same time as an environmental sample.

Both will be analyzed by the laboratory for the same constituents, in order to measure the precision of the
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sampling and analytical methods employed. The level of the QC effort will be one field duplicate for every

5 to 9 samples, and then 10 percent of the number of additional investigative samples.

Trip blanks, consisting of analyte-free water, will be submitted to the laboratory to provide the means to
assess the quality of data resulting from the field sampling program. Trip blanks are only used with
samples collected for VOC analysis to assess the potential for contamination of samples (to be analyzed
for VOCs) by contaminant migration into sample containers during sample shipment and storage. Trip
blanks are prepared by the laboratory prior to the sampling event, shipped to the site with the sample
containers, and kept with the investigative samples throughout the sampling event. They are then
packaged for shipment only with the VOC samples and sent for analysis. There will be one trip blank
included in each sample shipping cooler that contains samples for VOC analysis. At no time after
preparation will the sample containers having trip blanks be opened before they reach the laboratory.
Trip blanks are further discussed in Section 5 and Subsection 9.1.1.1.a.2 of the TINUS CompQAP.

Equipment or rinsate blanks are obtained under representative field conditions by collecting the rinse
water generated by running analyte-free water through sample collection equipment after
decontamination and prior to use. At least one equipment blank will be collected per day for each sample
matrix. If pre-cleaned, dedicated, or disposable sampling equipment is used, one rinsate blank per type
of equipment used must be collected as a "batch blank." Rinsate blanks are analyzed for the same
chemical constituents as the associated environmental samples. Equipment blanks are further discussed
in Section 5 and Subsection 9.1.1.1.a.1, of the TINUS CompQAP.

Method blank samples are generated within the laboratory and are used to assess contamination
resulting from laboratory procedures. Environmental samples with positive results that correspond to
positive results in the method blank will be designated with a qualifier by the laboratory. Method blanks
are further discussed in Section 9.2 of this QAPP.

MS/MSD samples are investigative samples spiked with known quantities of target analytes. MS/MSDs
provide information about the effect of the sample matrix on the measurement methodology. One
MS/MSD sample will be collected/designated for every 20 or fewer investigative samples per sample

matrix.

The level of QC effort for analytical testing will conform to the analytical methods listed in Table B-8-1 of
this QAPP.
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TABLE B-3-1

PRECISION CONTROL LIMITS (RPD)™
LABORATORY DUPLICATE SAMPLES
TAL METALS ANALYSIS?
NAVAL AIR FACILITY
KEY WEST, FLORIDA

Aqueous Samples Solid Samples
Chemical pa/L ua’kg

TAL Metals

Aluminum 20 35
Antimony 20 35
Arsenic 20 35
Barium 20 35
Beryllium 20 35
Cadmium 20 35
Calcium 20 35
Chromium (total) 20 35
Cobalt 20 35
Copper 20 35
Iron 20 35
Lead 20 35
Magnesium 20 35
Manganese 20 35
Mercury 20 35
Nickel 20 35
Potassium 20 35
Selenium 20 35
Silver 20 35
Sodium 20 35
Thallium 20 35
Tin 20 35
Vanadium 20 35
Zinc 20 35

Shaded chemicals will be analyzed by SW-846 Method 7470A or 7471A.
1 RPD: Relative Percent Difference, as described in Section 13.0.
2 EPA Method SW-846 6010B.
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TABLE B-3-2

1
PRECISION CONTROL LIMITS (RPD)( )

MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLES
VOLATILE AND SEMIVOLATILE ORGANIC ANALYSIS®
NAVAL AIR FACILITY
KEY WEST, FLORIDA

Aqueous Samples Solid Samples
Chemical uno/L ua’kg

Volatile Organic Compounds

Benzene 21 21
Chlorobenzene 21 21
1,1-Dichloroethene 22 22
Toluene 21 21
Trichloroethene 24 24
Semivolatile Organic Compounds

Acenaphthene 31 19
2-Chlorophenol 40 50
4-Chloro-3-methylphenol 42 33
1,4-Dichlorobenzene 28 27
2,4-Dinitrotoluene 38 47
4-Nitrophenol 50 50
n-Nitroso-di-n-propylamine 38 38
Pentachlorophenol 50 47
Phenol 42 35
Pyrene 31 36
1,2,4-Trichlorobenzene 28 23

AIK-02-0113

1
2

RPD: Relative Percent Difference, as described in Section 13.0.

EPA Methods SW-846 8260B and 8270C.
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TABLE B-3-3

ACCURACY CONTROL LIMITS (%R)"
MATRIX SPIKE SAMPLES
TAL® METALS ANALYSIS®
NAVAL AIR FACILITY
KEY WEST, FLORIDA

Agqueous Samples Solid Samples
Chemical pa/L pna’kg

TAL Metals
Aluminum 75-125 NS
Antimony 75-125 75-125
Arsenic 75-125 75-125
Barium 75-125 75-125
Beryllium 75-125 75-125
Cadmium 75-125 75-125
Calcium NS NS
Chromium (total) 75-125 75-125
Cobalt 75-125 75-125
Copper 75-125 75-125
Iron 75-125 NS
Lead 75-125 75-125
Magnesium NS NS
Manganese 75-125 75-125
Mercury 75-125 75-125
Nickel 75-125 75-125
Potassium NS NS
Selenium 75-125 75-125
Silver 75-125 75-125
Sodium NS NS
Thallium 75-125 75-125
Tin 75-125 75-125
Vanadium 75-125 75-125
Zinc 75-125 75-125

Shaded chemicals will be analyzed by SW-846 7470A or 7471A.

1 %R: Percent Recovery, as described in Section 13.0.

2 TAL = Target Analyte List

3 EPA Method 6010B.

NS Not Spiked.
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TABLE B-3-4

ACCURACY CONTROL LIMITS (%R)™"
LABORATORY CONTROL SAMPLES

TAL® METALS ANALYSIS®?
NAVAL AIR FACILITY
KEY WEST, FLORIDA

Aqueous Samples Solid Samples
Chemical pa/L ua’kg
Aluminum 80-120 75 -125
Antimony 80-120% 75— 125
Arsenic 80-120 75 -125
Barium 80-120 75-125
Beryllium 80-120 75 -125
Cadmium 80-120 75 -125
Calcium 80-120 75-125
Chromium 80-120 75-125
Cobalt 80-120 75-125
Copper 80-120 75 -125
Iron 80-120 75-125
Lead 80-120 75-125
Magnesium 80-120 75 - 125
Manganese 80-120 75 —-125
Mercury NA 75— 125
Nickel 80-120 75 -125
Potassium 80-120 75 -125
Selenium 80-120 75 -125
Silver 80-120" 75— 125
Sodium 80-120 75 -125
Thallium 80-120 75-125
Tin 80-120 75-125
Vanadium 80-120 75 -125
Zinc 80-120 75-125

Shaded chemicals will be analyzed by SW-846 7470A or 7471A.

1 %R: Percent Recovery, as described in Section 13.0.
2 TAL = Target Analyte List

3 EPA Method 6010B.

4 Advisory Limits.
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TABLE B-3-5

ACCURACY CONTROL LIMITS (%R)%

LABORATORY CONTROL SAMPLES AND SURROGATE SPIKES

VOLATILE AND SEMIVOLATILE ORGANICS®
NAVAL AIR FACILITY
KEY WEST, FLORIDA

Chemical Aqueous Samples Solid Samples
pg/L na/kg
Volatile Organic Compounds
Benzene 70 - 130 60 — 140
Chlorobenzene 70 -130 60 — 140
1,1-Dichloroethene 70 - 130 60 — 140
Toluene 70 -130 60 — 140
Trichloroethene 70-130 60 — 140
Semivolatile Organic Compounds
Acenaphthene 46-118 31-137
4-Chloro-3-methylphenol 23-97 26-103
2-Chlorophenol 27-123 25-102
1,4-Dichlorobenzene 36-97 28-104
2,4-Dinitrotoluene 24-96 28-89
4-Nitrophenol 10-80 11-114
n-Nitroso-di-n-propylamine 41-116 41.126
Pentachlorophenol 9-103 17-109
Phenol 12-110 26-90
Pyrene 26-127 35-142
1,2,4-Trichlorobenzene 39-98 38-107

1  %R: Percent Recovery, as described in Section 13.0.

2 EPA Method 8260B.
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TABLE B-3-6

€}
ACCURACY CONTROL LIMITS (%R)

MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLE(SZ)

VOLATILE AND SEMIVOLATILE ORGANIC ANALYSIS
NAVAL AIR FACILITY
KEY WEST, FLORIDA

Aqueous Samples Solid Samples

Chemical ua/L na’kg
Volatile Organic Compounds
Benzene 70 - 130 66-142
Chlorobenzene 70 - 130 60-133
1,1-Dichloroethene 70 - 130 59-172
Toluene 70-130 59-139
Trichloroethene 70 - 130 62-137
Semivolatile Organic Compounds
Acenaphthene 46-118 31-137
2-Chlorophenol 27-123 25-102
4-Chloro-3-methylphenol 23-97 26-103
1,4-Dichlorobenzene 36-97 28-104
2,4-Dinitrotoluene 24-96 28-89
4-Nitrophenol 10-80 11-114
n-Nitroso-di-n-propylamine 41-116 41.126
Pentachlorophenol 9-103 17-109
Phenol 12-110 26-90
Pyrene 26-127 35-142
1,2,4-Trichlorobenzene 39-98 38-107

1 %R: Percent Recovery, as described in Section 13.0.
2 EPA Methods SW-846 8260B and 8270C.
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TABLE B-3-7

€}
ACCURACY CONTROL LIMITS (%R)

SURR

OGATE SPIKES

VOLATILE AND SEMIVOLATILE ORGANIC ANALYSIS(Z)
NAVAL AIR FACILITY
KEY WEST, FLORIDA

Aqueous Samples Solid Samples
Chemical uo/L una’kg

Volatile Organic Compounds

Bromofluorobenzene 59-113 59-113
1,2-Dichloroethane-d4 70-121 70-121
Toluene-d8 84-138 84-138
Semivolatile Organic Compounds

2-Chlorophenol-d4 20-130® 33-110®
1,2-Dichlorobenzene-d4 20-130% 16-110°
2-Fluorobiphenyl 30-115 43-116
2-Fluorophenol 24-121 21-110
Nitrobenzene-d5 23-120 35-114
Phenol-d5 24-113 10-110
Terphenyl-d14 18-137 33-141
2,4,6-Tribromophenol 19-122 10-123

1 %R: Percent Recovery, as described in Section 13.0.
2  EPA Methods SW-846 Method 8260B and 8270C.

3 Advisory Limits only.
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4.0 DATA QUALITY OBJECTIVES PROCESS

The DQO process (EPA, 2000a) was used as a tool when developing the RFA Work Plan to determine
the type, quantity, and quality of data needed to determine the corrective action needed at the Tar Tank
Spill Area and the Former Boca Chica Blast Media Disposal Area. As a systematic planning tool based
on the scientific method, the seven-step DQO process is used to establish criteria for defensible decision-
making at the onset of a study and to develop specifications for a data-collection design based on these
criteria. The DQO steps require the specification of such information as the goal of the investigation, the
inputs needed to reach the goal and make a decision, the temporal and areal boundaries of the
investigation, the statistical level of confidence required to support a decision (when applicable), and

finally, a sampling design that is adequate to support the decision-making.

This DQO process addresses two separate sites, the Tar Tank Spill Area and the Former Boca Chica

Blast Media Disposal Area. Each of the seven steps of the DQO process addresses both sites.

4.1 DATA QUALITY OBJECTIVES PROCESS

4.1.1 Step 1 - State the Problem

The first step in the DQO process is to generate a problem statement. This step addresses development
of a Planning Team that will define the problem and implement subsequent steps of the process. It also
calls for the identification of decision-makers who will lead the Planning Team members and make final

resolutions during the DQO process.

Planning Team Members

Chuck Bryan - TOM, TtNUS

Bob Courtright - IR Program Manager, NAF Key West
Scott Flickinger - Staff Chemist, TINUS
Joel Sanders - RPM, SouthDiv

Decision-makers - NAF Key West Tier | Partnering Team

e Turpin Ballard - USEPA Region IV
e Chuck Bryan - TtNUS
e Tracie Vaught - FDEP
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e Bob Courtright - NAF Key West
e Ron Demes - NAF Key West

e Joel Sanders - SouthDiv

4.2 PROBLEM STATEMENT

(1) The Tar Tank Spill Area consists of an AST base containing approximately 147 gallons of a tar-like
substance. This substance has been observed dripping from the tank base in hot weather and has also
been observed on the ground around the AST. An interim remedial action (IRA) has been planned to
remove the tank base and contaminated soil. Therefore, confirmation that contamination has been

removed is necessary at the Tar Tank Spill Area.

(2) The Former Boca Chica Blast Media Disposal Area was used to dispose of sand-blasting material for
an unknown period of time. This material has been observed on the ground surface in several areas of
the site. For this reason, investigative sampling will take place to determine whether there is a risk to
human health and the environment and, if so, whether corrective action is necessary to eliminate such

risk.

Available Resources and Deadlines

Budget: $215,410
Deadline: 08/08/02
Personnel: Listed above as Planning Team and Decision-makers
Guidance: DQO Process (EPA QA/G-4), Data Quality Assessment (EPA QA/G-9)
Site Knowledge: (1) RI Report (IT, 1991), RFI/RI Report (IT, 1994)
(2) None
Experience: Prior Work Plan review and preparation experience on the part of the Planning Team and

Decision-makers

4.2.1 Step 2 - Identify the Decision

The second step in the DQO process establishes the principal study question for each of the sites and

presents the various alternative actions that could result from resolving the question.
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Principal study question

(1) Has contamination been sufficiently remediated at the Tar Tank Spill Area?

(2) Is corrective action required at the Former Boca Chica Blast Media Disposal Area?

Alternative actions that could result from resolution of the principal study guestion

The Tar Tank Spill Area

e Additional corrective action will be necessary.

¢ No additional corrective action will be necessary.

Boca Chica Former Media Blast Media Disposal Area

e Corrective action will be necessary.

e Corrective action will not be necessary.

Decision statement

The Tar Tank Spill Area

o Determine whether the IRA successfully remediated the site. The effectiveness of the IRA will be
based on whether soil confirmation and groundwater contaminant concentrations have been reduced
to less than action levels.

Former Boca Chica Blast Media Disposal Area

e Determine whether corrective action is necessary at the site. This determination will be based on

whether soil, sediment, and groundwater contaminant concentrations are less than action levels.

4.2.2. Step 3 - Identify Inputs to the Decision

In this step, the Planning Team will identify the different types of information needed to resolve the

decision statement.

AIK-01-0443 B-4-3 CTO 0188



Information that will be required to resolve the decision statement

The Tar Tank Spill Area

e Historical information about the site

e New soil confirmation and groundwater analytical data

Former Boca Chica Blast Media Disposal Area

e Historical information about the site

¢ New soil, surface soil, and groundwater analytical data

Sources of the information needed to resolve the decision

The Tar Tank Spill Area

e Historical information about the site:
— Existing documents (reports, drawings, maps, etc.)
— IT Corporation: Rl Report, Final Draft, 1991.
— IT Corporation: RFI/RI, Final Report. 1994.
—  Site Visits (reports, drawings, maps, etc.)
— TtNUS. TtNUS/Navy site visit 2001.
— Current/ongoing activities
e Existing soil data

e New soil confirmation and groundwater data

Rev. 0
12/17/01

— Through the following analytical methods, the Planning Team needs to obtain measurements of

Appendix IX VOCs, Appendix IX SVOCs, and TPH in soil and groundwater to determine whether

the IRA reduced contaminant concentrations to less than action levels:

— VOCs - SW-846 Method 8260b
— SVOCs - SW 846 Method 8270c

— TPH (field test kit) - colorimeter/immunoassay

AIK-01-0443 B-4-4
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Former Boca Chica Blast Media Disposal Area

e Historical information about the site:

Existing documents (reports, drawings, maps, etc.)
— None
Site Visits (reports, drawings, maps, etc.)

TINUS. TtNUS/Navy site visit 2001

e New soil, sediment, and groundwater data

Through the following analytical method, the Planning Team needs to obtain measurements of
TAL metals in soil, surface soil, and groundwater to determine whether contaminant
concentrations are less than action levels:

— TAL Metals - SW-846 Method 6010B/7000A series

Information necessary for establishing action levels

e Legal action levels

MCL - EPA, Drinking Water Regulations and Health Advisories, 1996

FL MCL - FDEP, Drinking Water Standards, Monitoring and Reporting, 1995

FDEP Industrial Goals - FDEP, Applicability of Soil Clean-up Goals for Florida, 1996
FDEP Industrial Goals - FDEP, Soil Clean-up Goals for Florida, 1995

FDEP Residential Goals - FDEP, Applicability of Soil Clean-up Goals for Florida, 1996
FDEP Residential Goals - FDEP, Soil Clean-up Goals for Florida, 1995

e Guidance action levels

Tap Water Risk-Based Concentrations (RBCs) - EPA, Risk-Based Concentration Table, 1997
Residential Soil RBCs - EPA, RBC Table, 1997

FDEP Criteria - FDEP, Approach to the Assessment of Sediment Quality in Florida Coastal
Waters: Volume 1 - Development and Evaluation of Sediment Quality Assessment Guidelines,
1994

EPA Sediment Quality Criteria (SQC) Fresh - EPA, ECO Update, 1996

EPA SQC Marine - EPA, ECO Update, 1996

EPA Sediment Quality Benchmark (SQB) - EPA, ECO Update 1996

REG Il Biochemical Assistance Group (BTAGS) - EPA, EPA Region Ill BTAG Screening Levels,
1995

Ontario Guidelines - Ontario Ministry of the Environment (OME), Guidelines for the Protection and

Management of Aquatic Sediment Quality in Ontario, 1992
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- ER-M-Long, E. R., D. D. MacDonald, S. L. Smith, and F. D. Calder, Incidence of Adverse
Biological Effects within Ranges of Chemical Concentrations in marine and Estuarine Sediment,
1995

— Chem and Tox - Baudo, R., J. Geisy, and H. Muntau (eds.), Sediments: Chemistry and Toxicity of
In-Place Pollutants, 1990

— EPA Region IV - EPA, Supplemental Guidance to Risk Assessment Guidelines (RAGS):

Region 4 Bulletins - Ecological Risk Assessment, 1995

— Tox. Benchmarks - Hull, R. N., and G. W. Suter, Toxicological Benchmarks to Screening

Contaminants of Potential Concern for Effects on Sediment-associated Biota
e Background concentrations

— A subset of applicable background data has been extracted from the Comprehensive Background

Report for NAF Key West (Appendix F of the Supplemental RFI/ RI for Eight Sites, 1998b)

Measurement Methods for Analytical Data

The appropriate measurement methods have been selected, as stated above. In order to adequately
resolve the decision, required detection limits (RDLs) and reporting limits (RLs) should be less than action
levels, as discussed in Section 8.0. This will be ensured by supplying the selected action levels along

with the laboratory Statement of Work.

4.2.3 Step 4 - Define the Study Boundaries

The purpose of this step is to define the spatial and temporal boundaries of the investigation.
Spatially, the decision applies to soil and groundwater within the boundary of the Tar Tank Spill Area and
soil, sediment, and groundwater within the boundary of the Former Boca Chica Blast Media Disposal

Area.

Temporally, it is assumed that any analytical data obtained to facilitate the decision-making process are

representative of site conditions at the time of sampling.

Characteristics that define the population of interest

The Tar Tank Spill Area

The population of interest is the soil and groundwater at the Tar Tank Spill Area that may have been

contaminated by tar from the remnants of the AST at the site. Because the tar-like substance is very thick
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and can be easily seen, contamination is assumed to be limited to the area immediately surrounding the
AST (where the substance is visible on the ground surface. Groundwater at the site is assumed to be a
homogeneous body of water beneath the land surface). Following excavation and soil confirmation
sampling, monitoring wells will be installed to determine the extent to which the leaking tar has

contaminated groundwater. The locations of the wells will be based on soil confirmation sampling results.

Former Boca Chica Blast Media Disposal Area

The population of interest includes soil, surface soil, and groundwater at the Former Boca Chica Blast
Media Disposal Area that may have been contaminated by the used sandblasting material disposed at
the site. The groundwater is assumed to be a homogeneous body of water found beneath the land
surface. Following initial soil, surface soil, and groundwater screening sampling, monitoring wells will be
installed at the site to determine the extent of groundwater contamination. The locations of the wells will

be based on soil investigative sampling results.

Spatial boundary of the decision statement

o Define the geographic area to which the decision statement applies
(1) Decisions apply to soil and groundwater within the boundary of the Tar Tank Spill Area (see
Figure 2-1 in the RFA Work Plan).
(2) Decisions apply to the soil, sediment, and groundwater within the boundary of the Former Boca
Chica Blast Media Disposal Area (see Figure 2-2 in the RFA Work Plan).
e When appropriate, divide the population into strata that have relatively homogeneous characteristics
(1) stratification is not necessary in this case because both soil and groundwater at the Tar Tank
Spill Area are assumed to be homogeneous.
(2) Stratification is not necessary in this case because soil, sediment, and groundwater at the

Former Boca Chica Blast Media Disposal Area are assumed to be homogeneous.

Temporal boundary of the decision statement

e Determine the timeframe to which the decision applies
(1) It will be assumed that sample data represent current concentrations of chemicals in soil and
groundwater at the Tar Tank Spill Area.
(2) It will be assumed that sample data represent current concentrations of chemicals in soll,
sediment, and groundwater at the Former Boca Chica Blast Media Disposal Area.
e Determine when to collect sample data

— Samples will be collected during daylight hours at both sites.
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Define the scale of decision-making

The scale of decision making will be at the site level.

Physical constraints on data collection

Weather conditions (heavy rains or thunderstorms) could possibly interfere with sampling activities,
lengthening the time period that will be required for sampling. Sampling equipment is not waterproof and
TINUS personnel are required to stop work when lightning is visible, in accordance with the HASP
(Appendix C of the RFA Work Plan). A hurricane could also cause cancellation of a sampling event,
substantially delaying sample collection. Sampling immediately following a hurricane can also flush
contamination, causing contaminant concentrations to temporarily fall significantly below previously
measured levels, as seen in 1998 with Hurricane Georges at SWMU 9. Contaminant levels at SWMU 9
did rebound in subsequent sampling events (TtNUS, 1999b). In the event of a hurricane, sampling may

be delayed at least one month, so that samples collected will be representative of normal site conditions.

4.2.4 Step 5 - Develop a Decision Rule

This step states the decision rule and addresses elements that contributed to decision rule development.

The statistical parameter that characterizes the population (the parameter of interest)

The Tar Tank Spill Area

The Planning Team is interested in discrete concentrations of TAL metals, Appendix IX VOCs, SVOCs,
and TPHs in soil and groundwater samples. The measured contaminant concentrations in soil and
groundwater will be compared directly to action levels. No attempt will be made to incorporate statistical

treatment of data variability, in accordance with the FDEP directive (July 1997 Partnering Team meeting).

If soil confirmation samples detect contaminant concentrations at greater than action levels, the IRA will
be deemed unsuccessful and further excavation of contaminated soil and additional confirmation
sampling will take place, until all sample results are below action levels. If groundwater sample results
are above action levels, the NAF Key West Partnering Team will determine if additional corrective action

is warranted.
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Former Boca Chica Blast Media Disposal Area

The Planning Team is interested in discrete concentrations of TAL metals in soil, sediment, and
groundwater samples. The measured contaminant concentrations in soil, sediment, and groundwater will
be compared directly to action levels. No attempt will be made to incorporate statistical treatment of data

variability, in accordance with the directive FDEP (July 1997 Partnering Team meeting).

If any perimeter samples associated with a contaminant source exhibit measured analyte concentrations
greater than their applicable action levels (Tables B-4-1 through B-4-6), sampling will continue in an
outward direction until all analytes in all perimeter samples exhibit concentrations that are less than the
action levels, or until two sampling and analysis rounds have been executed. If all perimeter samples
after two rounds of sampling and analysis exhibit all analyte concentrations at less than action levels,
sampling will cease and the contamination will be declared to be bounded. If, after two rounds of
sampling, the contamination is not completely bounded as described above, the Navy will discuss with

regulators an appropriate course of action.

Action levels for the study

Various sources of information were used in defining the appropriate action level for arsenic. The
Partnering Team has decided to adopt the most conservative legal requirement as the action level. In the
event that no legal action level has been established, the most conservative guidance level will be
employed. For inorganics commonly detected in background in the vicinity of NAF Key West, twice the
mean background concentration will be used as the action level, unless the most conservative legal
requirement (or guidance value, in the event a legal action level has not been established) is higher. In
the event that no legal, guidance, or background concentrations are available for the parameter, the
Planning Team will agree on a reasonable basis for action. Based on the criteria discussed here, action
levels have been selected for each parameter that will be evaluated at the Tar Tank Spill Area and the
Former Boca Chica Blast Media Disposal Area. Parameters that may require attention of the Planning
Team are identified in specific Tables B-4-1 through B-4-6 with the notation ‘NA’.

4.2.5 Step 6 - Specify Tolerable Limits on Decision

The purpose of this step is to specify the decision-makers’ (NAF Key West Partnering Team’s) tolerable
limits on decision errors, which are used to establish performance goals for the data collection design. In
this case, a statistical approach was disallowed by the FDEP (July 1997 NAF Key West Partnering Team

meeting). Therefore, no statistical treatment of decision-error tolerance was conducted.
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4.2.6 Step 7 - Optimize the Design

Review the DOO outputs and existing environmental data

DQO outputs were assimilated into the decision rule in Step 5. No statistical decision-error tolerance
approach was used. However, certain factors that govern the temporal spacing of samples are

addressed here, as are the spatial sampling design considerations.

Develop general data collection design alternatives

Because a likely area of contamination exists and that is the area being targeted for evaluating

concentration changes, a biased approach to sample design will be required.

For each data collection design alternative, select the optimal sample size that satisfies the DQOs

No statistical analysis of data will be performed; therefore, the number of samples to be collected was not

determined statistically.

Select the most resource-effective data collection design that satisfies the DOOs

A biased approach to sampling will be used because historical data indicate a likely area of

contamination.

Document in the sampling and analysis plan the operational details and theoretical sampling assumptions

of the selected design

Soil confirmation sampling will take place at the Tar Tank Spill Area to ensure that the excavation was

successful in remediating soil contamination.

Soil, sediment, and groundwater sampling will take place at the Former Boca Chica Blast Media Disposal

Area to delineate metals contamination at the site.
Four monitoring wells at the Tar Tank Spill Area and three monitoring wells at the Former Boca Chica

Blast Media Disposal Area will be sampled within the probable areas of contamination to delineate such

contamination.
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TABLE B-4-1

SOIL ACTION LEVELS

NAVAL AIR FACILITY

KEY WEST, FLORIDA

PAGE 1 0OF 4
Parameter Selected Action Level Source of Selected Action Level
Volatile Organic Compounds (ug/kg)
Acenaphthylene 5,600,000 FDEP Industrial Goals
Acetone 1,800,000 FDEP Industrial Goals
Anthracene 3E+08 FDEP Industrial Goals
Benzene 2,000 FDEP Industrial Goals
Benzo(a)anthracene 4,900 FDEP Industrial Goals
Benzo(a)pyrene 500 FDEP Industrial Goals
Benzo(b)fluoranthene 5,000 FDEP Industrial Goals
Benzo(g,h,i)perylene 50,000 FDEP Industrial Goals
Benzo(k)fluoranthene 48,000 FDEP Industrial Goals
Bis(2-chloroethoxy)methane 3,000,000 FDEP Industrial Goals
Bis(2-chloroethyl)ether 900 FDEP Industrial Goals
Bis(2-chloroisopropyl)ether 9,100 Residential Soil RBCs
Bis(2-ethylhexyl)phthalate 110,000 FDEP Industrial Goals
Bromodichloromethane 1,000 FDEP Industrial Goals
Bromoform 130,000 FDEP Industrial Goals
Bromomethane 110,000 Residential Soil RBCs
2-Butanone 15,000,000 FDEP Industrial Goals
Butyl benzyl phthalate 3.1E+08 FDEP Industrial Goals
Carbazole 120,000 FDEP Industrial Goals
Carbon disulfide 34,000 FDEP Industrial Goals
Carbon tetrachloride 800 FDEP Industrial Goals
Chlorobenzene 300,000 FDEP Industrial Goals
Chloroethane 31,000,000 Residential Soil RBCs
Chloroform 800 FDEP Industrial Goals
Chloromethane 300 FDEP Industrial Goals
Chrysene 500,000 FDEP Industrial Goals
Dibenzo(a,h)anthracene 500 FDEP Industrial Goals
Dibenzofuran 3,500,000 FDEP Industrial Goals
Dibromochloromethane 1,700 FDEP Industrial Goals
1,1-Dichloroethane 2,100,000 FDEP Industrial Goals
cis-1,2-Dichloroethene 180,000 FDEP Industrial Goals
1,1-Dichloroethene 100 FDEP Industrial Goals
trans-1,2-Dichloroethene 430,000 FDEP Industrial Goals
1,2-Dichloropropane 1,200 FDEP Industrial Goals
trans-1,3-Dichloropropene 400 FDEP Industrial Goals
cis-1,3-Dichloropropene 400 FDEP Industrial Goals
Diethyl phthalate 9.7E+08 FDEP Industrial Goals
Dimethyl phthalate 1E+09 FDEP Industrial Goals
Di-n-butyl phthalate 1.4E+08 FDEP Industrial Goals
Di-n-octyl phthalate 32,000,000 FDEP Industrial Goals
B-4-11 CTO 0188
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TABLE B-4-1

SOIL ACTION LEVELS
NAVAL AIR FACILITY
KEY WEST, FLORIDA

PAGE 2 OF 4

Parameter | Selected Action Level |Source of Selected Action Level
Volatile Organic Compounds (ug/kg)
Ethylbenzene 10,000,000 FDEP Industrial Goals
Fluoranthene 48,000,000 FDEP Industrial Goals
Fluorene 30,000,000 FDEP Industrial Goals
Hexachlorobenzene 1,600 FDEP Industrial Goals
Hexachlorobutadiene 4,900 FDEP Industrial Goals
Hexachlorocyclopentadiene 550,000 Residential Soil RBCs
Hexachloroethane 120,000 FDEP Industrial Goals
2-Hexanone 14.55 2x Avg Background
Indeno(1,2,3-cd)pyrene 5,000 FDEP Industrial Goals
Isophorone 670,000 Residential Soil RBCs
Methylene chloride 23,000 FDEP Industrial Goals
4-Methyl-2-pentanone 3,700,000 FDEP Industrial Goals
Naphthalene 12,000,000 FDEP Industrial Goals
Nitrobenzene 250,000 FDEP Industrial Goals
n-Nitroso-di-n-propylamine 1E-08 NA (Discuss Value)
n-Nitrosodiphenylamine 130,000 FDEP Industrial Goals
Pentachlorophenol 12,000 FDEP Industrial Goals
Phenanthrene 21,000,000 FDEP Industrial Goals
Phenol 4.4E+08 FDEP Industrial Goals
Pyrene 41,000,000 FDEP Industrial Goals
Styrene 34,000,000 FDEP Industrial Goals
1,1,2,2-Tetrachloroethane 1,400 FDEP Industrial Goals
Tetrachloroethene 28,000 FDEP Industrial Goals
Toluene 3,500,000 FDEP Industrial Goals
Trichloroethene 9,300 FDEP Industrial Goals
1,1,1-Trichloroethane 4,300,000 FDEP Industrial Goals
1,1,2-Trichloroethane 3,000 FDEP Industrial Goals
Vinyl chloride 7 FDEP Industrial Goals
Semivolatile Organic Compounds (ug/kg)
4-Bromophenyl phenyl ether 4,500,000 Residential Soil RBCs
4-Chloroaniline 3,300,000 FDEP Industrial Goals
4-Chloro-3-methylphenol 1E+09 FDEP Industrial Goals
2-Chloronaphthalene 4,000,000 FDEP Industrial Goals
2-Chlorophenol 3,700,000 FDEP Industrial Goals
4-Chlorophenyl phenyl ether 1E-08 NA (Discuss Value)
1,2-Dichlorobenzene 6,000,000 FDEP Industrial Goals
1,3-Dichlorobenzene 13,000,000 FDEP Industrial Goals
1,4-Dichlorobenzene 1,100 FDEP Industrial Goals

AIK-02-0113 B-4-12 CTO 0188



TABLE B-4-1

SOIL ACTION LEVELS
NAVAL AIR FACILITY
KEY WEST, FLORIDA

PAGE 3 OF 4
Parameter | Selected Action Level | Source of Selected Action Level
Semivolatile Organic Compounds (ug/kg)
3,3"-Dichlorobenzidine 1,400 Residential Soil RBCs
2,4-Dichlorophenol 4,000,000 FDEP Industrial Goals
2,4-Dimethylphenol 16,000,000 FDEP Industrial Goals
2,4-Dinitrophenol 160,000 Residential Soil RBCs
2,4-Dinitrotoluene 2,000,000 FDEP Industrial Goals
2,6-Dinitrotoluene 1,300,000 FDEP Industrial Goals
2-Methyl-4,6-dinitrophenol 1E-08 NA (Discuss Value)
2-Methylnaphthalene 8,800,000 FDEP Industrial Goals
2-Methylphenol 32,000,000 FDEP Industrial Goals
3,4-Methylphenol 5,500,000 FDEP Industrial Goals
3-Nitroaniline 230,000 Residential Soil RBCs
4-Nitroaniline 4,700,000 FDEP Industrial Goals
4-Nitrophenol 4,800,000 Residential Soil RBCs
1,2,4-Trichlorobenzene 780,000 Residential Soil RBCs
2,4,5-Trichlorophenol 1.3E+08 FDEP Industrial Goals
2,4,6-Trichlorophenol 280,000 FDEP Industrial Goals
2-Nitroaniline 73,000 FDEP Industrial Goals
2-Nitrophenol 1E-08 NA (Discuss Value)
Acenaphthene 30,000,000 FDEP Industrial Goals
Metals (mg/kg)
Aluminum 1,000,000 FDEP Industrial Goals
Antimony 220 FDEP Industrial Goals
Arsenic 3.7 FDEP Industrial Goals
Barium 84,000 FDEP Industrial Goals
Beryllium 1 FDEP Industrial Goals
Cadmium 600 FDEP Industrial Goals
Calcium 1E-08 NA (Discuss Value)
Chromium 430 FDEP Industrial Goals
Cobalt 110,000 FDEP Industrial Goals
Copper 3,100 Residential Soil RBCs
Iron 23,000 Residential Soil RBCs
Lead 1,000 FDEP Industrial Goals
Magnesium 1E-08 NA (Discuss Value)
Manganese 5,500 FDEP Industrial Goals
Mercury 480 FDEP Industrial Goals
Nickel 26,000 FDEP Industrial Goals
Potassium 1E-08 NA (Discuss Value)
Selenium 9,900 FDEP Industrial Goals
Silver 9,000 FDEP Industrial Goals
Sodium 1E-08 NA (Discuss Value)
Thallium 1.59 2x Avg Background
AIK-02-0113 B-4-13
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TABLE B-4-1

SOIL ACTION LEVELS
NAVAL AIR FACILITY
KEY WEST, FLORIDA
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PAGE 4 OF 4
| Parameter Selected Action Level | Source of Selected Action Level
Metals (mg/kg)
Tin 670,000 FDEP Industrial Goals
Vanadium 4,800 FDEP Industrial Goals
Zinc 560,000 FDEP Industrial Goals

BTAGS Biochemical Assistance Groups
FDEP Florida Department of Environmental Protection

MCL Maximum Contaminant Level
NA May require the attention of the Planning Team
RBC risk-based concentration

SQB Sediment Quality Benchmark
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TABLE B-4-2

SEDIMENT ACTION LEVELS
NAVAL AIR FACILITY
KEY WEST, FLORIDA

PAGE 1 OF 4

Parameter | Selected Action Level |Source of Selected Action Level|
Volatile Organic Compounds (ug/kg)
Acetone 64 Ontario Guidelines
2-Butanone 1E-08 NA (Discuss Value)
Benzene 57 USEPA SQB
Bis(2-chloroisopropyl)ether 1E-08 NA (Discuss Value)
Bromodichloromethane 1E-08 NA (Discuss Value)
Bromoform 1E-08 NA (Discuss Value)
Bromomethane 1E-08 NA (Discuss Value)
Carbon disulfide 13 Ontario Guidelines
Carbon tetrachloride 1E-08 NA (Discuss Value)
Chlorobenzene 820 USEPA SQB
Chloroethane 1E-08 NA (Discuss Value)
Chloroform 1E-08 NA (Discuss Value)
Chloromethane 1E-08 NA (Discuss Value)
Dibromochloromethane 1E-08 NA (Discuss Value)
cis-1,2-Dichloroethene 23 Tox. Benchmarks
trans-1,2-Dichloroethene 1E-08 NA (Discuss Value)
cis-1,3-Dichloropropene 1E-08 NA (Discuss Value)
trans-1,3-Dichloropropene 1E-08 NA (Discuss Value)
1,1-Dichloroethane 1E-08 NA (Discuss Value)
1,2-Dichloroethane 1E-08 NA (Discuss Value)
1,1-Dichloroethene 1E-08 NA (Discuss Value)
1,2-Dichloropropane 1E-08 NA (Discuss Value)
Ethylbenzene 10 REG Il BTAGs
2-Hexanone 1E-08 NA (Discuss Value)
Methylene chloride 427 Ontario Guidelines
4-Methyl-2-pentanone 1E-08 NA (Discuss Value)
Styrene 1E-08 NA (Discuss Value)
1,1,2,2-Tetrachloroethane 940 USEPA SQB
Tetrachloroethene 57 REG Ill BTAGs
Toluene 670 USEPA SQB
1,1,1-Trichloroethane 31 REG Il BTAGs
1,1,2-Trichloroethane 31 REG Il BTAGs
Trichloroethene 1,600 USEPA SQB
Vinyl chloride 1E-08 NA (Discuss Value)
Xylenes, total 25 USEPA SQB
Semivolatile Organic Compounds (ug/kg)
Acenaphthene 6.71 FDEP Criteria
Acenaphthylene 5.87 FDEP Criteria
Anthracene 46.9 FDEP Criteria
Benzo(a)anthracene 74.8 FDEP Criteria
Benzo(a)pyrene 88.8 FDEP Criteria
Benzo(b)fluoranthene 3,200 REG Il BTAGs
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| Parameter | Selected Action Level Source of Selected Action Level|
Semivolatile Organic Compounds (ug/kg)

Benzo(g,h,i)perylene 670 REG Il BTAGs
Benzo(k)fluoranthene 1E-08 NA (Discuss Value)
Bis(2-chloroethoxy)methane 1E-08 NA (Discuss Value)
Bis(2-chloroethyl)ether 1E-08 NA (Discuss Value)
Bis(2-ethylhexyl)phthalate 182 FDEP Criteria
4-Bromophenyl phenyl ether 1,300 USEPA SQB
Butyl benzyl phthalate 63 REG Il BTAGs
Carbazole 1E-08 NA (Discuss Value)
4-Chloro-3-methylphenol 1E-08 NA (Discuss Value)
4-Chloroaniline 1E-08 NA (Discuss Value)
2-Chloronaphthalene 1E-08 NA (Discuss Value)
2-Chlorophenol 1E-08 NA (Discuss Value)
4-Chlorophenyl phenyl ether 1E-08 NA (Discuss Value)
Chrysene 108 FDEP Criteria
Dibenzo(a,h)anthracene 6.22 FDEP Criteria
Dibenzofuran 540 REG Il BTAGs
1,2-Dichlorobenzene 35 REG Il BTAGs
1,3-Dichlorobenzene 1,700 USEPA SQB
1,4-Dichlorobenzene 110 REG Il BTAGs
3,3'-Dichlorobenzidine 1E-08 NA (Discuss Value)
2,4-Dichlorophenol 1E-08 NA (Discuss Value)
Diethyl phthalate 200 REG Il BTAGs
Dimethyl phthalate 71 REG Il BTAGs
2,4-Dimethylphenol 29 REG Il BTAGs
Di-n-butyl phthalate 1,400 REG Il BTAGs
2,4-Dinitrophenol 1E-08 NA (Discuss Value)
2,4-Dinitrotoluene 1E-08 NA (Discuss Value)
2,6-Dinitrotoluene 1E-08 NA (Discuss Value)
Di-n-octyl phthalate 6,200 REG Il BTAGs
Fluoranthene 113 FDEP Criteria
Fluorene 19 ER-L
Hexachlorobenzene 22 REG Il BTAGs
Hexachlorobutadiene 11 REG Il BTAGs
Hexachlorocyclopentadiene 1E-08 NA (Discuss Value)
Hexachloroethane 1,000 USEPA SQB
Indeno(1,2,3-cd)pyrene 600 REG Il BTAGs
Isophorone 1E-08 NA (Discuss Value)
2-Methyl-4,6-dinitrophenol 1E-08 NA (Discuss Value)
2-Methylnaphthalene 20.2 FDEP Criteria
2-Methylphenol 63 REG Il BTAGs
3,4-Methylphenol 1E-08 NA (Discuss Value)
Naphthalene 34.6 FDEP Criteria
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Semivolatile Organic Compounds (ug/kg)
2-Nitroaniline 1E-08 NA (Discuss Value)
3-Nitroaniline 1E-08 NA (Discuss Value)
4-Nitroaniline 1E-08 NA (Discuss Value)
Nitrobenzene 1E-08 NA (Discuss Value)
2-Nitrophenol 1E-08 NA (Discuss Value)
4-Nitrophenol 1E-08 NA (Discuss Value)
n-Nitrosodiphenylamine 28 REG Il BTAGs
n-Nitroso-di-n-propylamine 1E-08 NA (Discuss Value)
Pentachlorophenol 360 REG Il BTAGs
Phenanthrene 86.7 FDEP Criteria
Phenol 420 REG Ill BTAGs
Pyrene 153 FDEP Criteria
1,2,4-Trichlorobenzene 9,200 USEPA SQB
2,4,5-Trichlorophenol 1E-08 NA (Discuss Value)
2,4,6-Trichlorophenol 1E-08 NA (Discuss Value)
Metals (mg/kg)
Aluminum 2,663.78 2x Avg Background
Antimony 12 EPA Region IV
Arsenic 7.24 FDEP Criteria
Barium 40 Chem and Tox
Beryllium 0.1 2x Avg Background
Cadmium 0.676 FDEP Criteria
Calcium 1E-8 NA (Discuss Value)
Chromium 52.3 FDEP Criteria
Cobalt 0.48 2x Avg Background
Copper 18.7 FDEP Criteria
Iron 2,398 2x Avg Background
Lead 34.18 2x Avg Background
Magnesium 1E-08 NA (Discuss Value)
Manganese 460 Tox. Benchmarks
Mercury 0.13 FDEP Criteria
Nickel 15.9 FDEP Criteria
Potassium 1E-08 NA (Discuss Value)
Selenium 1.42 2x Avg Background
Silver 0.733 FDEP Criteria
Sodium 1E-08 NA (Discuss Value)
B-4-17 CTO 0188
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Metals (mg/kg)
Thallium 1E-08 NA (Discuss Value)
Tin 1.98 2x Avg Background
Vanadium 10.44 2x Avg Background
Zinc 124 FDEP Criteria

BTAGS Biochemical Assistance Groups
FDEP Florida Department of Environmental Protection

MCL Maximum Contaminant Level
NA may require the attention of the Planning Team
RBC risk-based concentration

SQB Sediment Quality Benchmark
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Parameter

Selected Action Level

Source of Selected Action Level |

Volatile Organic Compounds (ug/L)

Acetone 3,700 Tap Water RBCs
Benzene 1 FI MCL
Bis(2-chloroisopropyl)ether 0.26 Tap Water RBCs
Bromodichloromethane 100 MCL
Bromoform 100 MCL
Bromomethane 8.7 Tap Water RBCs
2-Butanone 1,900 Tap Water RBCs
Dibromochloromethane 100 MCL
1,1-Dichloroethane 810 Tap Water RBCs
1,1-Dichloroethene 7 MCL
1,2-Dichloroethane 3 FI MCL
1,2-Dichloropropane 5 MCL
Carbon disulfide 1,000 Tap Water RBCs
Carbon tetrachloride 3 FI MCL
Chlorobenzene 100 MCL
Chloroethane 8,600 Tap Water RBCs
Chloroform 100 MCL
Chloromethane 1.4 Tap Water RBCs
cis-1,2-Dichloroethene 70 MCL
trans-1,2-Dichloroethene 100 MCL
cis-1,3-Dichloropropene 0.077 Tap Water RBCs
trans-1,3-Dichloropropene 0.077 Tap Water RBCs
Ethylbenzene 700 MCL
2-Hexanone 428,000 EPA 1995 (fresh water)
Methylene chloride 5 FI MCL
4-Methyl-2-pentanone 2,900 Tap Water RBCs
Styrene 100 MCL
1,1,2,2-Tetrachloroethane 0.052 Tap Water RBCs
Tetrachloroethene 3 FI MCL
Toluene 1,000 MCL
1,1,1-Trichloroethane 200 MCL
1,1,2-Trichloroethane 5 MCL
Trichloroethene 3 FI MCL
Vinyl chloride 1 FI MCL
Xylenes, total 10,000 MCL
Semivolatile Organic Compounds (ug/L)
Acenaphthene 2,200 Tap Water RBCs
Acenaphthylene 1E-08 NA (Discuss Value)
Anthracene 11,000 Tap Water RBCs
Benzo(a)anthracene 0.092 Tap Water RBCs
B-4-19
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Semivolatile Organic Compounds (ug/L)
Benzo(b)fluoranthene 0.092 Tap Water RBCs
Benzo(k)fluoranthene 0.92 Tap Water RBCs
Benzo(g,h,i)perylene 1E-08 NA (Discuss Value)
Benzo(a)pyrene 0.2 MCL
Bis(2-chloroethyl)ether 0.0092 Tap Water RBCs
Bis(2-chloroethoxy)methane 1E-08 NA (Discuss Value)
Bis(2-ethylhexyl)phthalate 6 MCL
4-Bromophenyl phenyl ether 2,100 Tap Water RBCs
Butyl benzyl phthalate 7,300 Tap Water RBCs
Carbazole 34 Tap Water RBCs
4-Chloroaniline 150 Tap Water RBCs
4-Chloro-3-methylphenol 1E-08 NA (Discuss Value)
2-Chloronaphthalene 1E-08 NA (Discuss Value)
3-Chlorophenol 180 Tap Water RBCs
4-Chlorophenyl phenyl ether 1E-08 NA (Discuss Value)
Chrysene 9.2 Tap Water RBCs
Dibenzo(a,h)anthracene 0.0092 Tap Water RBCs
Dibenzofuran 150 Tap Water RBCs
1,2-Dichlorobenzene 600 MCL
1,3-Dichlorobenzene 540 Tap Water RBCs
1,4-Dichlorobenzene 75 MCL
3,3'-Dichlorobenzidine 0.15 Tap Water RBCs
2,4-Dichlorophenol 110 Tap Water RBCs
Diethyl phthalate 29,000 Tap Water RBCs
2,4-Dimethylphenol 730 Tap Water RBCs
Dimethyl phthalate 370,000 Tap Water RBCs
2,4-Dinitrophenol 73 Tap Water RBCs
2,4-Dinitrotoluene 73 Tap Water RBCs
2,6-Dinitrotoluene 37 Tap Water RBCs
Di-n-butyl phthalate 3,700 Tap Water RBCs
Di-n-octyl phthalate 730 Tap Water RBCs
Fluoranthene 1,500 Tap Water RBCs
Fluorene 1,500 Tap Water RBCs
Hexachlorobenzene 1 MCL
Hexachlorobutadiene 0.14 Tap Water RBCs
Hexachlorocyclopentadiene 50 MCL
Hexachloroethane 0.75 Tap Water RBCs
Indeno(1,2,3-cd)pyrene 0.092 Tap Water RBCs
Isophorone 71 Tap Water RBCs
2-Methyl-4,6-dinitrophenol 1E-08 NA (Discuss Value)
2-Methylnaphthalene 1E-08 NA (Discuss Value)
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Semivolatile Organic Compounds (ug/L)

2-Methylphenol 1,800 Tap Water RBCs
3,4-Methylphenol 1,800 Tap Water RBCs
Naphthalene 1,500 Tap Water RBCs
2-Nitroaniline 2.2 Tap Water RBCs
3-Nitroaniline 110 Tap Water RBCs
4-Nitroaniline 110 Tap Water RBCs
Nitrobenzene 3.4 Tap Water RBCs
2-Nitrophenol 1E-08 NA (Discuss Value)
4-Nitrophenol 2,300 Tap Water RBCs
n-Nitrosodiphenylamine 14 Tap Water RBCs
n-Nitroso-di-n-propylamine 1E-08 NA (Discuss Value)
Pentachlorophenol 1 MCL
Phenanthrene 8.3 EPA 1996 (marine water)
Phenol 22,000 Tap Water RBCs
Pyrene 1,100 Tap Water RBCs
1,2,4-Trichlorobenzene 70 MCL
2,4,5-Trichlorophenol 3,700 Tap Water RBCs
2,4,6-Trichlorophenol 6.1 Tap Water RBCs
Metals (ug/L)
Aluminum 37,000 Tap Water RBCs
Antimony 6 MCL
Arsenic 50 MCL
Barium 2,000 MCL
Beryllium 4 MCL
Cadmium 5 MCL
Calcium 1E-08 NA (Discuss Value)
Chromium 100 MCL
Cobalt 2,200 Tap Water RBCs
Copper 1,500 Tap Water RBCs
Iron 11,000 Tap Water RBCs
Lead 15 MCL
Magnesium 1E-08 NA (Discuss Value)
Manganese 840 Tap Water RBCs
Mercury 2 MCL
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Metals (ug/L)
Nickel 100 MCL
Potassium 1E-08 NA (Discuss Value)
Selenium 50 MCL
Silver 180 Tap Water RBCs
Sodium 160,000 FI MCL
Thallium 4.62 2x Avg Background
Tin 22,000 Tap Water RBCs
Vanadium 260 Tap Water RBCs
Zinc 11,000 Tap Water RBCs
BTAGS Biochemical Assistance Groups
FDEP Florida Department of Environmental Protection
MCL Maximum Contaminant Level
NA may require the attention of the Planning Team
RBC risk-based concentration
SQB Sediment Quality Benchmark
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EPA EPA Reg Il 2X
F.DEI.D ) EPA s SQC3 SQC . . ] EPA7 BTAG12 Averrige Indu.strial Soil Sglected Sourcg of Selected

Parameter Criteria Reg IV Fresh Marine ER-L ER-M SQB OTHER Levels BG Action Level Action Level Action Level
Volatile Organic Compounds (ug/kg)
Acetone NA NA NA NA NA NA NA 64® NA NA 1,800,000 64 Ontario Guidelines
Benzene NA NA NA NA NA NA 57 NA NA NA 2,000 57 USEPA SQB
Bis(2-chloroisopropyl)ether NA NA NA NA NA NA NA NA NA NA 9,100 9,100 Residential Soil RBCs
Bromodichloromethane NA NA NA NA NA NA NA NA NA NA 1,000 1,000 FDEP Industrial Goals
Bromoform NA NA NA NA NA NA NA NA NA NA 130,000 130,000 FDEP Industrial Goals
Bromomethane NA NA NA NA NA NA NA NA NA NA 110,000 110,000 Residential Soil RBCs
2-Butanone NA NA NA NA NA NA NA NA NA NA 15,000,000 1.5E7 FDEP Industrial Goals
Carbon disulfide NA NA NA NA NA NA NA 13% NA NA 34,000 13 Ontario Guidelines
Carbon tetrachloride NA NA NA NA NA NA NA NA NA NA 800 800 FDEP Industrial Goals
Chlorobenzene NA NA NA NA NA NA 820 NA NA NA 300,000 820 USEPA SQB
Chloroethane NA NA NA NA NA NA NA NA NA NA 31,000,000 31,000,000 Residential Soil RBCs
Chloroform NA NA NA NA NA NA NA NA NA NA 800 800 FDEP Industrial Goals
Chloromethane NA NA NA NA NA NA NA NA NA NA 300 300 FDEP Industrial Goals
Dibromochloromethane NA NA NA NA NA NA NA NA NA NA 1,700 1,700 FDEP Industrial Goals
1,1-Dichloroethane NA NA NA NA NA NA NA NA NA NA 2,100,000 2,100,000 FDEP Industrial Goals
1,2-Dichloroethane NA NA NA NA NA NA NA NA NA NA 1,000 1,000 FDEP Industrial Goals
1,1-Dichloroethene NA NA NA NA NA NA NA NA NA NA 100 100 FDEP Industrial Goals
cis-1,2-Dichloroethene NA NA NA NA NA NA NA 2319 NA NA 180,000 23 Tox. Benchmarks
trans-1,2-Dichloroethene NA NA NA NA NA NA NA NA NA NA 430,000 430,000 FDEP Industrial Goals
1,2-Dichloropropane NA NA NA NA NA NA NA NA NA NA 1,200 1,200 FDEP Industrial Goals
cis-1,3-Dichloropropene NA NA NA NA NA NA NA NA NA NA 400 400 FDEP Industrial Goals
trans-1,3-Dichloropropene NA NA NA NA NA NA NA NA NA NA 400 400 FDEP Industrial Goals
Ethylbenzene NA NA NA NA NA NA 3,600 NA 10 NA 10,000,000 10 REG Il BTAGs
2-Hexanone NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Methyl-2-pentanone NA NA NA NA NA NA NA NA NA NA 3,700,000 3,700,000 FDEP Industrial Goals
Methylene chloride NA NA NA NA NA NA NA 4279 NA NA 23,000 427 Ontario Guidelines
Styrene NA NA NA NA NA NA NA NA NA NA 34,000,000 34,000,000 FDEP Industrial Goals
1,1,2,2-Tetrachloroethane NA NA NA NA NA NA 940 NA NA NA 1,400 940 USEPA SQB
Tetrachloroethene NA NA NA NA NA NA 530 NA 57 NA 28,000 57 REG Il BTAGs
Toluene NA NA NA NA NA NA 670 NA NA NA 3,500,000 670 USEPA SQB
1,1,1-Trichloroethane NA NA NA NA NA NA 170 NA 31 NA 4,300,000 31 REG Il BTAGs
1,1,2-Trichloroethane NA NA NA NA NA NA NA NA 31 NA 3,000 31 REG Il BTAGs
Trichloroethene NA NA NA NA NA NA 1,600 NA NA NA 9,300 1,600 USEPA SQB
Vinyl chloride NA NA NA NA NA NA NA NA NA NA 7 7 FDEP Industrial Goals
Xylenes, total NA NA NA NA NA NA 25 NA 40 NA 92,000,000 25 USEPA SQB
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Parameter Criteria Reg IV Fresh Marine ER-L ER-M SQB OTHER Levels BG Level Action Level Action Level
Semivolatile Organics (ug/kg)
Acenaphthene 6.71 330 620 1,100 16 500 NA NA 16 NA 30,000,000 6.71 FDEP Criteria
Acenaphthylene 5.87 330 NA NA 44 640 NA NA 44 NA 5,600,000 5.87 FDEP Criteria
Anthracene 46.9 330 NA NA 85.3 1,100 NA NA 85.3 NA 300,000,000 46.9 FDEP Criteria
Semivolatile Organic Compounds (ug/kg)
Benzo(a)anthracene 74.8 330 NA NA 261 1,600 NA NA 261 NA 4,900 74.8 FDEP Criteria
Benzo(a)pyrene 88.8 330 NA NA 430 1,600 NA NA 430 NA 500 88.8 FDEP Criteria
Benzo(b)fluoranthene NA NA NA NA NA NA NA NA 3,200 NA 5,000 3,200 REG Il BTAGs
Benzo(g,h,i)perylene NA NA NA NA NA NA NA NA 670 NA 50,000 670 REG Il BTAGs
Benzo(k)fluoranthene NA NA NA NA NA NA NA NA NA NA 48,000 48,000 FDEP Industrial Goals
Bis(2-chloroethoxy)Methane NA NA NA NA NA NA NA NA NA NA 3,000,000 3,000,000 FDEP Industrial Goals
Bis(2-chloroethyl)Ether NA NA NA NA NA NA NA NA NA NA 900 900 FDEP Industrial Goals
Bis(2-ethylhexyl)Phthalate 182 182 NA NA NA NA NA 890,000,000| 1,300 NA 110,000 182 FDEP Criteria
4-Bromophenyl phenyl ether NA NA NA NA NA NA 1,300 NA NA NA 4,500,000 1,300 USEPA SQB
Butyl benzyl phthalate NA NA NA NA NA NA 11,000 NA 63 NA 310,000,000 63 REG Ill BTAGs
Carbazole NA NA NA NA NA NA NA NA NA NA 120,000 120,000 FDEP Industrial Goals
4-Chloroaniline NA NA NA NA NA NA NA NA NA NA 3,300,000 3,300,000 FDEP Industrial Goals
4-Chloro-3-methylphenol NA NA NA NA NA NA NA NA NA NA 1,000,000,000 1E+09 FDEP Industrial Goals
2-Chloronaphthalene NA NA NA NA NA NA NA NA NA NA 4,000,000 4,000,000 FDEP Industrial Goals
2-Chlorophenol NA NA NA NA NA NA NA NA NA NA 3,700,000 3,700,000 FDEP Industrial Goals
4-Chlorophenyl phenyl ether NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 108 330 NA NA 384 2,800 NA NA 384 NA 500,000 108 FDEP Criteria
Dibenzo(a,h)anthracene 6.22 330 NA NA 63.4 260 NA NA 63.4 NA 500 6.22 FDEP Criteria
Dibenzofuran NA NA NA NA NA NA 2,000 NA 540 NA 3,500,000 540 REG Ill BTAGs
Di-n-butyl phthalate NA NA NA NA NA NA 11,000 NA 1,400 NA 140,000,000 1,400 REG Il BTAGs
1,2-Dichlorobenzene NA NA NA NA NA NA 340 NA 35 NA 6,000,000 35 REG Ill BTAGs
1,3-Dichlorobenzene NA NA NA NA NA NA 1,700 NA NA NA 13,000,000 1,700 USEPA SQB
1,4-Dichlorobenzene NA NA NA NA NA NA 350 NA 110 NA 1,100 110 REG Ill BTAGs
3,3'-Dichlorobenzidine NA NA NA NA NA NA NA NA NA NA 1,400 1,400 Residential Soil RBCs
2,4-Dichlorophenol NA NA NA NA NA NA NA NA NA NA 4,000,000 4,000,000 FDEP Industrial Goals
Diethyl phthalate NA NA NA NA NA NA 630 NA 200 NA 970,000,000 200 REG Ill BTAGs
2,4-Dimethylphenol NA NA NA NA NA NA NA NA 29 NA 16,000,000 29 REG Il BTAGs
2,4-Dinitrophenol NA NA NA NA NA NA NA NA NA NA 160,000 160,000 Residential Soil RBCs
2,4-Dinitrotoluene NA NA NA NA NA NA NA NA NA NA 2,000,000 2,000,000 FDEP Industrial Goals
2,6-Dinitrotoluene NA NA NA NA NA NA NA NA NA NA 1,300,000 1,300,000 FDEP Industrial Goals
Dimethyl phthalate NA NA NA NA NA NA NA NA 71 NA 1E9 71 REG Il BTAGs
Di-n-octyl phthalate NA NA NA NA NA NA NA NA 6,200 NA 32,000,000 6,200 REG Il BTAGs
Dioxin (ng/kg) NA 25 NA NA NA NA NA NA NA NA NA 25 EPA REG IV
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Fluoranthene 113 330 2,900 1,400 600 5,100 NA NA 600 NA 48,000,000 113 FDEP Criteria
Fluorene 21.2 330 NA NA 19 540 540 NA 19 NA 30,000,000 19 ER-L
Hexachlorobenzene NA NA NA NA NA NA NA NA 22 NA 1,600 22 REG Il BTAGs
Hexachlorobutadiene NA NA NA NA NA NA NA NA 11 NA 4,900 11 REG Il BTAGs
Hexachlorocyclopentadiene NA NA NA NA NA NA NA NA NA NA 550,000 550,000 Residential Soil RBCs
Hexachloroethane NA NA NA NA NA NA 1,000 NA NA NA 120,000 1,000 USEPA SQB
Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA NA 600 NA 5,000 600 REG Il BTAGs
Isophorone NA NA NA NA NA NA NA NA NA NA 670,000 670,000 Residential Soil RBCs
2-Methyl-4,6-dinitrophenol NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene 20.2 330 NA NA 70 670 NA NA 70 NA 8,800,000 20.2 FDEP Criteria
2-Methylphenol NA NA NA NA NA NA NA NA 63 NA 32,000,000 63 REG Il BTAGs
Semivolatile Organic Compounds (ug/kg)
3 & 4-Methylphenol NA NA NA NA NA NA NA NA NA NA 5,500,000 5,500,000 FDEP Industrial Goals
Naphthalene 34.6 330 NA NA 160 2,100 480 NA 160 NA 12,000,000 34.6 FDEP Criteria
2-Nitroaniline NA NA NA NA NA NA NA NA NA NA 73,000 73,000 FDEP Industrial Goals
3-Nitroaniline NA NA NA NA NA NA NA NA NA NA 230,000 230,000 Residential Soil RBCs
4-Nitroaniline NA NA NA NA NA NA NA NA NA NA 4,700,000 4,700,000 FDEP Industrial Goals
Nitrobenzene NA NA NA NA NA NA NA NA NA NA 250,000 250,000 FDEP Industrial Goals
2-Nitrophenol NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitrophenol NA NA NA NA NA NA NA NA NA NA 4,800,000 4,800,000 Residential Soil RBCs
n-Nitrosodiphenylamine NA NA NA NA NA NA NA NA 28 NA 130,000 28 REG Il BTAGs
Pentachlorophenol NA NA NA NA NA NA NA NA 360 NA 12,000 360 REG Il BTAGs
Phenanthrene 86.7 330 850 1,100 240 1,500 NA NA 240 NA 21,000,000 86.7 FDEP Criteria
Phenol NA NA NA NA NA NA NA NA 420 NA 440,000,000 420 REG Il BTAGs
Pyrene 153 330 NA NA 665 2,600 NA NA 665 NA 41,000,000 153 FDEP Criteria
1,2,4-Trichlorobenzene NA NA NA NA NA NA 9,200 NA NA NA 780,000 9,200 USEPA SQB
2,4,5-Trichlorophenol NA NA NA NA NA NA NA NA NA NA 130,000,000 1.3E+08 FDEP Industrial Goals
2,4,6-Trichlorophenol NA NA NA NA NA NA NA NA NA NA 280,000 280,000 FDEP Industrial Goals
Metals (mg/kg)
Aluminum NA NA NA NA NA NA NA NA NA 2663.78 1,000,000 2,664 2x Avg Background
Antimony NA 12 NA NA NA NA NA NA 150 NA 220 12 EPA Region IV
Arsenic 7.24 7.24 NA NA 8.2 70 NA NA 8.2 5.44 3.7 7.24 FDEP Criteria
Barium NA NA NA NA NA NA NA 40® NA 19.06 84,000 40 Chem and Tox
Beryllium NA NA NA NA NA NA NA NA NA 0.1 1 0.1 2x Avg Background
Cadmium 0.676 1 NA NA 1.2 9.6 NA NA 1.2 0.34 600 0.676 FDEP Criteria
Calcium NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium 52.3 52.3 NA NA 81 370 NA NA 81 9.22 430 52.3 FDEP Criteria
Cobalt NA NA NA NA NA NA NA NA NA 0.48 110,000 0.48 2x Avg Background
Copper 18.7 18.7 NA NA 34 270 NA NA 34 18.42 3,100 18.7 FDEP Criteria
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FDEP EPA SQC SQC EPA BTAG Average Industrial Soil Action Selected Source of Selected
Parameter Criteria® Reg V2 Fresh® Marine* ER-L® ER-M® sSQB’ OTHER Levels™ BG' Level Action Level Action Level
Iron NA NA NA NA NA NA NA NA NA 2,398 23,000 2,398 2x Avg Background
Lead 30.2 30.2 NA NA 46.7 218 NA NA 46.7 34.18 1,000 34.18 2x Avg Background
Magnesium NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese NA NA NA NA NA NA NA 46010 NA 30.78 5,500 460 Tox. Benchmarks
Mercury 0.13 0.13 NA NA 0.15 0.71 NA NA 0.15 0.1 480 0.13 FDEP Criteria
Nickel 15.9 15.9 NA NA 20.9 51.6 NA NA 20.9 4.14 26,000 15.9 FDEP Criteria
Potassium NA NA NA NA NA NA NA NA NA NA NA NA NA
Metals (mg/kg)
Selenium NA NA NA NA NA NA NA NA NA 1.42 9,900 1.42 2x Avg Background
Silver 0.733 2 NA NA 1 3.7 NA NA 1 0.44 9,000 0.733 FDEP Criteria
Sodium NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium NA NA NA NA NA NA NA NA NA NA NA NA NA
Tin NA NA NA NA NA NA NA NA NA 1.98 670,000 1.98 2x Avg Background
Vanadium NA NA NA NA NA NA NA NA NA 10.44 4,800 10.44 2x Avg Background
Zinc 124 124 NA NA 150 410 NA NA 150 46.66 560,000 124 FDEP Criteria
1 Florida Sediment Quality Assessment Guidelines (FDEP, 1994a).
2 EPA Region IV Sediment Quality Screening Values (EPA, 1995b), revised August 11, 1999 [Dioxin Screening Value added].
3 EPA Freshwater Sediment Quality Criteria (EPA, 1996b).
4 EPA Saltwater Sediment Quality Criteria (EPA, 1996b).
5 Effects Range-Low Guidelines (Long et al., 1995).
6 Effects Range-Medium Guidelines (Long et al., 1995).
7 EPA Sediment Quality Benchmarks (EPA, 1996b).
8 From Sediments: Chemistry and Toxicity of In-Place Pollutants (Baudo et al., 1990).
9 Guidelines for Protection and Management of Sediment Quality in Ontario (OME, 1992).
10 Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on Sediment (Hull and Suter, 1994).
11 40 CFR Part 264 Proposed RCRA Action Levels.
12 EPA Region |11 BioTechnical Assistance Group Screening Levels for Sediment(EPA, 1995a).
13 Residential Soil Risk-Based Screening Concentrations (EPA, 1997).
14 As agreed by the NAS Key West Partnering Team, 2x average background values are presented here for inorganics, while average background values are presented here for pesticides. This datais based on a subset of data from Appendix F of the Supplemental RFI/RI for Eight Sites as NAS Key West.
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EPA EPA Reg Il 2X Selected
F.DEP ) EPA s SQC3 SQC . . ] EPA7 BTAG12 Averrige _ _ _ Action Squrce of

Parameter Criteria Reg IV Fresh Marine ER-L ER-M SQB OTHER Levels BG Residential Soil RBCs Level Action Level
Volatile Organic Compounds (ug/kg)
Acetone NA NA NA NA NA NA NA 64® NA NA 260,000 64 Ontario Guidelines
Benzene NA NA NA NA NA NA 57 NA NA NA 1,400 57 USEPA SQB
Bis(2-chloroisopropyl)ether NA NA NA NA NA NA NA NA NA NA 9,100 9,100 Residential Soil RBCs
Bromodichloromethane NA NA NA NA NA NA NA NA NA NA 700 700 Residential Soil RBCs
Bromoform NA NA NA NA NA NA NA NA NA NA 65,000 65,000 Residential Soil RBCs
Bromomethane NA NA NA NA NA NA NA NA NA NA 110,000 110,000 Residential Soil RBCs
2-Butanone NA NA NA NA NA NA NA NA NA NA 2,200,000 2,200,000 Residential Soil RBCs
Carbon disulfide NA NA NA NA NA NA NA 13% NA NA 5,200 13 Ontario Guidelines
Carbon tetrachloride NA NA NA NA NA NA NA NA NA NA 600 600 Residential Soil RBCs
Chlorobenzene NA NA NA NA NA NA 820 NA NA NA 44,000 820 USEPA SQB
Chloroethane NA NA NA NA NA NA NA NA NA NA 31,000,000 31,000,000 Residential Soil RBCs
Chloroform NA NA NA NA NA NA NA NA NA NA 600 600 Residential Soil RBCs
Chloromethane NA NA NA NA NA NA NA NA NA NA 200 200 Residential Soil RBCs
Dibromochloromethane NA NA NA NA NA NA NA NA NA NA 1200 1,200 Residential Soil RBCs
1,1-Dichloroethane NA NA NA NA NA NA NA NA NA NA 310,000 310,000 Residential Soil RBCs
1,2-Dichloroethane NA NA NA NA NA NA NA NA NA NA 700 700 Residential Soil RBCs
1,1-Dichloroethene NA NA NA NA NA NA NA NA NA NA 100 100 Residential Soil RBCs
cis-1,2-Dichloroethene NA NA NA NA NA NA NA 2319 NA NA 26,000 23 Tox. Benchmarks
trans-1,2-Dichloroethene NA NA NA NA NA NA NA NA NA NA 62,000 62,000 Residential Soil RBCs
1,2-Dichloropropane NA NA NA NA NA NA NA NA NA NA 800 800 Residential Soil RBCs
cis-1,3-Dichloropropene NA NA NA NA NA NA NA NA NA NA 300 300 Residential Soil RBCs
trans-1,3-Dichloropropene NA NA NA NA NA NA NA NA NA NA 300 300 Residential Soil RBCs
Ethylbenzene NA NA NA NA NA NA 3,600 NA 10 NA 1,400,000 10 REG Il BTAGs
2-Hexanone NA NA NA NA NA NA NA NA NA NA NA NA NA
Methylene chloride NA NA NA NA NA NA NA 4279 NA NA 16,000 427 Ontario Guidelines
4-Methyl-2-pentanone NA NA NA NA NA NA NA NA NA NA 520,000 520,000 Residential Soil RBCs
Styrene NA NA NA NA NA NA NA NA NA NA 4,100,000 4,100,000 Residential Soil RBCs
1,1,2,2-Tetrachloroethane NA NA NA NA NA NA 940 NA NA NA 900 940 USEPA SQB
Tetrachloroethene NA NA NA NA NA NA 530 NA 57 NA 12,000 57 REG Il BTAGs
1,1,2-Trichloroethane NA NA NA NA NA NA NA NA 31 NA 2,000 31 REG Il BTAGs
Trichloroethene NA NA NA NA NA NA 1,600 NA NA NA 6,500 1,600 USEPA SQB
1,1,1-Trichloroethane NA NA NA NA NA NA 170 NA 31 NA 610,000 31 REG Il BTAGs
Toluene NA NA NA NA NA NA 670 NA NA NA 520,000 670 USEPA SQB
Vinyl chloride NA NA NA NA NA NA NA NA NA NA 5 5 Residential Soil RBCs
Xylenes, total NA NA NA NA NA NA 25 NA 40 NA 13,000,000 25 USEPA SQB
Semivolatile Organic Compounds (ug/kg)
Acenaphthene 6.71 330 620 1,100 16 500 NA NA 16 NA 2,800,000 6.71 FDEP Criteria
Acenaphthylene 5.87 330 NA NA 44 640 NA NA 44 NA 670,000 5.87 FDEP Criteria
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Parameter Criteria Reg IV Fresh Marine ER-L ER-M SQB OTHER Levels BG Residential Soil RBCs Level Action Level
Anthracene 46.9 330 NA NA 85.3 1,100 NA NA 85.3 NA 20,000,000 46.9 FDEP Criteria
Benzo(a)anthracene 74.8 330 NA NA 261 1,600 NA NA 261 NA 1,400 74.8 FDEP Criteria
Benzo(g,h,i)perylene NA NA NA NA NA NA NA NA 670 NA 14,000 670 REG Il BTAGs
Benzo(a)pyrene 88.8 330 NA NA 430 1,600 NA NA 430 NA 100 88.8 FDEP Criteria
Benzo(b)fluoranthene NA NA NA NA NA NA NA NA 3,200 NA 1,400 3,200 REG Il BTAGs

Semivolatile Organic Compounds (ug/kg)
Benzo(k)fluoranthene NA NA NA NA NA NA NA NA NA NA 14,000 14,000 Residential Soil RBCs
Bis(2-chloroethoxy)methane NA NA NA NA NA NA NA NA NA NA 170,000 170,000 Residential Soil RBCs
Bis(2-chloroethyl)ether NA NA NA NA NA NA NA NA NA NA 500 500 Residential Soil RBCs
Bis(2-ethylhexyl)phthalate 182 182 NA NA NA NA NA 890,000,000 1,300 NA 48,000 182 FDEP Criteria
4-Bromophenyl phenyl ether NA NA NA NA NA NA 1,300 NA NA NA 4,500,000 1,300 USEPA SQB
Butyl benzyl phthalate NA NA NA NA NA NA 11,000 NA 63 NA 15,000,000 63 REG Ill BTAGs
Carbazole NA NA NA NA NA NA NA NA NA NA 42,000 42,000 Residential Soil RBCs
4-Chloroaniline NA NA NA NA NA NA NA NA NA NA 240,000 240,000 Residential Soil RBCs
4-Chloro-3-methylphenol NA NA NA NA NA NA NA NA NA NA 1.4E+08 140,000,000 Residential Soil RBCs
2-Chloronaphthalene NA NA NA NA NA NA NA NA NA NA 560,000 560,000 Residential Soil RBCs
2-Chlorophenol NA NA NA NA NA NA NA NA NA NA 280,000 280,000 Residential Soil RBCs
4-Chlorophenyl phenyl ether NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 108 330 NA NA 384 2,800 NA NA 384 NA 140,000 108 FDEP Criteria
Dibenzo(a,h)anthracene 6.22 330 NA NA 63.4 260 NA NA 63.4 NA 100 6.22 FDEP Criteria
Dibenzofuran NA NA NA NA NA NA 2,000 NA 540 NA 240,000 540 REG Ill BTAGs
Di-n-butyl phthalate NA NA NA NA NA NA 11,000 NA 1,400 NA 7,300,000 1,400 REG Il BTAGs
1,4-Dichlorobenzene NA NA NA NA NA NA 350 NA 110 NA 7,500 110 REG Ill BTAGs
1,2-Dichlorobenzene NA NA NA NA NA NA 340 NA 35 NA 820,000 35 REG Ill BTAGs
1,3-Dichlorobenzene NA NA NA NA NA NA 1,700 NA NA NA 1,700,000 1,700 USEPA SQB
3,3"-Dichlorobenzidine NA NA NA NA NA NA NA NA NA NA 1,400 1,400 Residential Soil RBCs
2,4-Dichlorophenol NA NA NA NA NA NA NA NA NA NA 220,000 220,000 Residential Soil RBCs
Diethyl phthalate NA NA NA NA NA NA 630 NA 200 NA 56,000,000 200 REG Ill BTAGs
2,4-Dimethylphenol NA NA NA NA NA NA NA NA 29 NA 1,200,000 29 REG Ill BTAGs
Dimethyl phthalate NA NA NA NA NA NA NA NA 71 NA 6.3E+08 71 REG Il BTAGs
2,4-Dinitrophenol NA NA NA NA NA NA NA NA NA NA 160,000 160,000 Residential Soil RBCs
2,4-Dinitrotoluene NA NA NA NA NA NA NA NA NA NA 130,000 130,000 Residential Soil RBCs
2,6-Dinitrotoluene NA NA NA NA NA NA NA NA NA NA 71,000 71,000 Residential Soil RBCs
Di-n-octyl phthalate NA NA NA NA NA NA NA NA 6,200 NA 1,500,000 6,200 REG Il BTAGs
Fluoranthene 113 330 2,900 1,400 600 5,100 NA NA 600 NA 2,900,000 113 FDEP Criteria
Fluorene 21.2 330 NA NA 19 540 540 NA 19 NA 2,400,000 19 ER-L
Hexachlorobenzene NA NA NA NA NA NA NA NA 22 NA 600 22 REG Ill BTAGs
Hexachlorobutadiene NA NA NA NA NA NA NA NA 11 NA 3,100 11 REG Ill BTAGs
Hexachlorocyclopentadiene NA NA NA NA NA NA NA NA NA NA 550,000 550,000 Residential Soil RBCs
Hexachloroethane NA NA NA NA NA NA 1,000 NA NA NA 27,000 1,000 USEPA SQB
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Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA NA 600 NA 1,400 600 REG Il BTAGs
Isophorone NA NA NA NA NA NA NA NA NA NA 670,000 670,000 Residential Soil RBCs
2-Methyl-4,6-dinitrophenol NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene 20.2 330 NA NA 70 670 NA NA 70 NA 960,000 20.2 FDEP Criteria
2-Methylphenol NA NA NA NA NA NA NA NA 63 NA 2,600,000 63 REG Il BTAGs
3- & 4-Methylphenol NA NA NA NA NA NA NA NA NA NA 340,000 340,000 Residential Soil RBCs
Naphthalene 34.6 330 NA NA 160 2,100 480 NA 160 NA 1,300,000 34.6 FDEP Criteria
2-Nitroaniline NA NA NA NA NA NA NA NA NA NA 4,000 4,000 Residential Soil RBCs
3-Nitroaniline NA NA NA NA NA NA NA NA NA NA 230,000 230,000 Residential Soil RBCs
4-Nitroaniline NA NA NA NA NA NA NA NA NA NA 230,000 230,000 Residential Soil RBCs
Semivolatile Organic Compounds (ug/kg)
Nitrobenzene NA NA NA NA NA NA NA NA NA NA 22,000 22,000 Residential Soil RBCs
2-Nitrophenol NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitrophenol NA NA NA NA NA NA NA NA NA NA 4,800,000 4,800,000 Residential Soil RBCs
n-Nitrosodiphenylamine NA NA NA NA NA NA NA NA 28 NA 73,000 28 REG Il BTAGs
Pentachlorophenol NA NA NA NA NA NA NA NA 360 NA 5,400 360 REG Il BTAGs
Phenanthrene 86.7 330 850 1,100 240 1,500 NA NA 240 NA 1,700,000 86.7 FDEP Criteria
Phenol NA NA NA NA NA NA NA NA 420 NA 34,000,000 420 REG Il BTAGs
Pyrene 153 330 NA NA 665 2,600 NA NA 665 NA 2,200,000 153 FDEP Criteria
1,2,4-Trichlorobenzene NA NA NA NA NA NA 9,200 NA NA NA 780,000 9,200 USEPA SQB
2,4,5-Trichlorophenol NA NA NA NA NA NA NA NA NA NA 7,100,000 7,100,000 Residential Soil RBCs
2,4,6-Trichlorophenol NA NA NA NA NA NA NA NA NA NA 87,000 87,000 Residential Soil RBCs
Metals (mg/kg)
Aluminum NA NA NA NA NA NA NA NA NA 2663.78 75,000 2,664 2x Average BG
Antimony NA 12 NA NA NA NA NA NA 150 NA 26 12 EPA Region IV
Arsenic 7.24 7.24 NA NA 8.2 70 NA NA 8.2 5.44 2.66 7.24 FDEP Criteria
Barium NA NA NA NA NA NA NA 40 NA 19.06 5,200 40 Chem and Tox
Beryllium NA NA NA NA NA NA NA NA NA 0.1 0.2 0.1 2x Average BG
Cadmium 0.676 1 NA NA 1.2 9.6 NA NA 1.2 0.34 37 0.676 FDEP Criteria
Calcium NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium 52.3 52.3 NA NA 81 370 NA NA 81 9.22 290 52.3 FDEP Criteria
Cobalt NA NA NA NA NA NA NA NA NA 0.48 4,700 0.48 2x Average BG
Copper 18.7 18.7 NA NA 34 270 NA NA 34 18.42 3,100 18.7 FDEP Criteria
Iron NA NA NA NA NA NA NA NA NA 2,398 23,000 2,398 2x Average BG
Lead 30.2 30.2 NA NA 46.7 218 NA NA 46.7 34.18 500 34.18 2x Average BG
Magnesium NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese NA NA NA NA NA NA NA 460" NA 30.78 370 460 Tox. Benchmarks
Mercury 0.13 0.13 NA NA 0.15 0.71 NA NA 0.15 0.1 23 0.13 FDEP Criteria
Nickel 15.9 15.9 NA NA 20.9 51.6 NA NA 20.9 4.14 1,500 15.9 FDEP Criteria
Potassium NA NA NA NA NA NA NA NA NA NA NA NA NA
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Metals (mg/kg)
Selenium NA NA NA NA NA NA NA NA NA 1.42 390 1.42 2x Average BG
Silver 0.733 2 NA NA 1 3.7 NA NA 1 0.44 390 0.733 FDEP Criteria
Sodium NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium NA NA NA NA NA NA NA NA NA NA NA NA NA
Tin NA NA NA NA NA NA NA NA NA 1.98 44,000 1.98 2x Average BG
Vanadium NA NA NA NA NA NA NA NA NA 10.44 490 10.44 2x Average BG
Zinc 124 124 NA NA 150 410 NA NA 150 46.66 23,000 124 FDEP Criteria

1 Florida Sediment Quality Assessment Guidelines (FDEP, 1994a).

2 EPA Region IV Sediment Quality Screening Values (EPA, 1995b), revised August 11, 1999 [Dioxin Screening Value added].

3 EPA Freshwater Sediment Quality Criteria (EPA, 1996b).

4 EPA Saltwater Sediment Quality Criteria (EPA, 1996b).

5 Effects Range-Low Guidelines (Long et al., 1995).

6 Effects Range-Medium Guidelines (Long et al., 1995).

7 EPA Sediment Quality Benchmarks (EPA, 1996b).

8 From Sediments: Chemistry and Toxicity of In-Place Pollutants (Baudo et al., 1990).

9 Guidelines for Protection and Management of Sediment Quality in Ontario (OME, 1992).

10 Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on Sediment (Hull and Suter, 1994).

11 40 CFR Part 264 Proposed RCRA Action Levels.

12 EPA Region |11 BioTechnical Assistance Group Screening Levels for Sediment(EPA, 1995a).

13 Residential Soil Risk-Based Screening Concentrations (EPA, 1997).

14 As agreed by the NAS Key West Partnering Team, 2x average background values are presented here for inorganics, while average background values are presented here for pesticides. This datais based on a subset of data from Appendix F of the Supplemental RFI/RI for Eight Sites as NAS Key West.

pa/kg = micrograms per kilogram

mg/kg = milligrams per kilogram
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Parameter mcL! MCL? RBCs® BG* Action Level
Volatile Organic Compounds (ug/L)
Acetone NA NA 3,700 NA 3,700 Tap Water RBCs
Benzene 5 1 0.36 NA 1 FI MCL
Bis(2-chloroisopropyl)ether NA NA 0.26 NA 0.26 Tap Water RBCs
Bromodichloromethane 100 NA 0.17 NA 100 MCL
Bromoform 100 NA 2.4 NA 100 MCL
Bromomethane NA NA 8.7 NA 8.7 Tap Water RBCs
2-Butanone NA NA 1,900 NA 1,900 Tap Water RBCs
Carbon disulfide NA NA 1,000 NA 1,000 Tap Water RBCs
Carbon tetrachloride 5 3 0.16 NA 3 FI MCL
Chlorobenzene 100 100 39 NA 100 MCL
Chloroethane NA NA 8,600 NA 8,600 Tap Water RBCs
Chloroform 100 NA 0.15 NA 100 MCL
Chloromethane NA NA 1.4 NA 1.4 Tap Water RBCs
Dibromochloromethane 100 NA 0.13 NA 100 MCL
1,1-Dichloroethane NA NA 810 NA 810 Tap Water RBCs
1,2-Dichloroethane 5 3 0.12 NA 3 FI MCL
1,1-Dichloroethene 7 7 0.044 NA 7 MCL
cis-1,2-Dichloroethene 70 70 61 NA 70 MCL
trans-1,2-Dichloroethene 100 100 120 NA 100 MCL
1,2-Dichloropropane 5 5 0.16 NA 5 MCL
cis-1,3-Dichloropropene NA NA 0.077 NA 0.077 Tap Water RBCs
trans-1,3-Dichloropropene NA NA 0.077 NA 0.077 Tap Water RBCs
Ethylbenzene 700 700 1,300 NA 700 MCL
2-Hexanone NA NA NA NA 428,000 Reg lll BTAG
4-Methyl-2-pentanone NA NA 2,900 NA 2,900 Tap Water RBCs
Methylene chloride NA 5 4.1 NA 5 FI MCL
Styrene 100 100 1,600 NA 100 MCL
Tetrachloroethene 5 3 11 NA 3 FI MCL
1,1,2,2-Tetrachloroethane NA NA 0.052 NA 0.052 Tap Water RBCs
Toluene 1,000 1,000 750 NA 1,000 MCL
1,1,1-Trichloroethane 200 200 790 NA 200 MCL
1,1,2-Trichloroethane 5 5 0.19 NA 5 MCL
Trichloroethene 5 3 1.6 NA 3 FI MCL
Vinyl chloride 2 1 0.019 NA 1 FI MCL
Xylenes, total 10,000 10,000 12,000 NA 10,000 MCL
Semivolatile Organic Compounds (ug/L)
Acenaphthene NA NA 2,200 NA 2,200 Tap Water RBCs
Acenaphthylene NA NA NA NA NA NA
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Parameter mMcL* MCL? RBCs® BG* Action Level
Semivolatile Organic Compounds (ug/L)
Anthracene NA NA 11,000 NA 11,000 |Tap Water RBCs
Benzo(a)anthracene NA NA 0.092 NA 0.092 Tap Water RBCs
Benzo(a)pyrene 0.2 0.2 0.0092 NA 0.2 MCL
Benzo(b)fluoranthene NA NA 0.092 NA 0.092 Tap Water RBCs
Benzo(g,h,i)perylene NA NA NA NA NA NA
Benzo(k)fluoranthene NA NA 0.92 NA 0.92 Tap Water RBCs
Bis(2-chloroethoxy)methane NA NA NA NA NA NA
Bis(2-chloroethyl)ether NA NA 0.0092 NA 0.0092 |Tap Water RBCs
Bis(2-Ethylhexyl)phthalate 6 6 4.8 NA 6 MCL
4-Bromophenyl phenyl ether NA NA 2,100 NA 2,100 Tap Water RBCs
Butyl benzyl phthalate NA NA 7,300 NA 7,300 Tap Water RBCs
Carbazole NA NA 34 NA 34 Tap Water RBCs
4-Chloro-3-methylphenol NA NA NA NA NA NA
4-Chloroaniline NA NA 150 NA 150 Tap Water RBCs
2-Chloronaphthalene NA NA NA NA NA NA
2-Chlorophenol NA NA 180 NA 180 Tap Water RBCs
4-Chlorophenyl phenyl ether NA NA NA NA NA NA
Chrysene NA NA 9.2 NA 9.2 Tap Water RBCs
Dibenzo(a,h)anthracene NA NA 0.0092 NA 0.0092 |Tap Water RBCs
Dibenzofuran NA NA 150 NA 150 Tap Water RBCs
1,3-Dichlorobenzene NA NA 540 NA 540 Tap Water RBCs
1,4-Dichlorobenzene 75 75 0.44 NA 75 MCL
3,3'-Dichlorobenzidine NA NA 0.15 NA 0.15 Tap Water RBCs
2,4-Dichlorophenol NA NA 110 NA 110 Tap Water RBCs
Diethyl phthalate NA NA 29,000 NA 29,000 |Tap Water RBCs
2,4-Dimethylphenol NA NA 730 NA 730 Tap Water RBCs
Dimethyl phthalate NA NA 370,000 NA 370,000 |Tap Water RBCs
Di-n-butyl phthalate NA NA 3,700 NA 3,700 Tap Water RBCs
2,4-Dinitrophenol NA NA 73 NA 73 Tap Water RBCs
2,4-Dinitrotoluene NA NA 73 NA 73 Tap Water RBCs
2,6-Dinitrotoluene NA NA 37 NA 37 Tap Water RBCs
Di-n-octyl phthalate NA NA 730 NA 730 Tap Water RBCs
Fluoranthene NA NA 1,500 NA 1,500 Tap Water RBCs
Fluorene NA NA 1,500 NA 1,500 Tap Water RBCs
Hexachlorobenzene 1 1 0.0066 NA 1 MCL
Hexachlorobutadiene NA NA 0.14 NA 0.14 Tap Water RBCs
Hexachlorocyclopentadiene 50 50 0.15 NA 50 MCL
Hexachloroethane NA NA 0.75 NA 0.75 Tap Water RBCs
Indeno(1,2,3-cd)pyrene NA NA 0.092 NA 0.092 Tap Water RBCs
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Semivolatile Organic Compounds (ug/L)
Isophorone NA NA 71 NA 71 Tap Water RBCs
2-Methyl-4,6-dinitrophenol NA NA NA NA NA NA
2-Methylnaphthalene NA NA NA NA NA NA
2-Methylphenol NA NA 1,800 NA 1,800 Tap Water RBCs
3 and 4-Methylphenol NA NA 1,800 NA 1,800 Tap Water RBCs
Naphthalene NA NA 1,500 NA 1,500 Tap Water RBCs
2-Nitroaniline NA NA 2.2 NA 2.2 Tap Water RBCs
3-Nitroaniline NA NA 110 NA 110 Tap Water RBCs
4-Nitroaniline NA NA 110 NA 110 Tap Water RBCs
Nitrobenzene NA NA 34 NA 34 Tap Water RBCs
2-Nitrophenol NA NA NA NA NA NA
4-Nitrophenol NA NA 2,300 NA 2,300 Tap Water RBCs
n-Nitro-di-n-propylamine NA NA NA NA NA NA
n-Nitrosodiphenylamine NA NA 14 NA 14 Tap Water RBCs
Pentachlorophenol 1 1 0.56 NA 1 MCL
Phenanthrene NA NA NA NA 8.3 EPA 1996
Phenol NA NA 22,000 NA 22,000 |Tap Water RBCs
Pyrene NA NA 1,100 NA 1,100 Tap Water RBCs
2,4,5-Trichlorophenol NA NA 3,700 NA 3,700 Tap Water RBCs
2,4,6-Trichlorophenol NA NA 6.1 NA 6.1 Tap Water RBCs
Metals (ug/L)
Aluminum NA NA 37,000 NA 37,000 |Tap Water RBCs
Antimony 6 6 15 NA 6 MCL
Arsenic 50 50 0.045 9.9 50 MCL
Barium 2,000 2,000 2,600 19.16 2,000 MCL
Beryllium 4 4 0.016 NA 4 MCL
Cadmium 5 5 18 NA 5 MCL
Calcium NA NA NA NA NA NA
Chromium 100 100 180 1.92 100 MCL
Cobalt NA NA 2,200 NA 2,200 Tap Water RBCs
Copper NA NA 1,500 3.36 1,500 Tap Water RBCs
Cyanide 200 200 730 2.94 200 MCL
Iron NA NA 11,000 83.44 11,000 |[Tap Water RBCs
Lead 15 15 NA NA 15 MCL
Magnesium NA NA NA NA NA NA
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Metals (ug/L)
Manganese NA NA 840 7.56 840 Tap Water RBCs
Mercury 2 2 11 0.2 2 MCL
Nickel 100 100 730 NA 100 MCL
Potassium NA NA NA NA NA NA
Selenium 50 50 180 4.3 50 MCL
Silver NA NA 180 2.06 180 Tap Water RBCs
Sodium NA 160,000 NA NA 160,000 FI MCL
Thallium 2 2 NA 4.62 4.62 2x Average BG
Tin NA NA 22,000 NA 22,000 |Tap Water RBCs
Vanadium NA NA 260 3.8 260 Tap Water RBCs
Zinc NA NA 11,000 2.34 11,000 |Tap Water RBCs

ug/L = micrograms per liter.

1  Safe Drinking Water Act Maximum Contaminant Levels MCLs (EPA, 1996a).
2  Florida MCLs (FDEP, 1995a).

3  Tap Water Risk-Based Concentrations (RBCs) (EPA, 1997).
4

Twice the average background concentration based on a subset of data from Appendix F of the Supplemental RFI/RI Report

for Eight Sites as NAF Key West.

o gl
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EPA Region Ill Biotechnical Assistance Group Marine Surface Water Screening Levels (EPA, 1995a).
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5.0 SAMPLING PROCEDURES

The specific types of field sampling for the RFA Work Plan program will follow the FDEP-approved TtNUS
CompQAP, No. 980038 (August 25, 1999). In addition, the TINUS CompQAP and the QAPP address the

following field investigation tasks:

e Groundwater level measurements - Section 5 and Subsection 4.2.5.4 TINUS CompQAP

e Monitoring well purging - Section 5 and Subsection 4.2.5.5 TINUS CompQAP

e Sample containers, preservatives, and volume requirements - Appendix A (TtNUS SOP SA-6.1)

e Field measurements - Section 7.5 TINUS CompQAP

e Decontamination procedures - Section 5 and Subsection 4.1 TINUS CompQAP

e Investigation-derived waste - Section 4.6 Work Plan

e Sample identification system - Section 3.4.1.1 Work Plan

e Sample packaging and shipping procedures - Section 5 and Subsection 4.4.3.2 TtNUS CompQAP
e Field QC samples - Section 5 and Subsection 9.1.1 TtNUS CompQAP

e Recordkeeping - Appendix A (TtNUS SOP SA-6.3)
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6.0 CUSTODY PROCEDURES

Maintenance of sample custody is one of several factors needed for the admissibility of environmental
data as evidence in a court of law. Custody procedures help satisfy the two major requirements for
admissibility: relevance and authenticity. Sample custody is addressed in three parts: field sample
collection, laboratory analysis, and final evidence files. Final evidence files, including all originals of
laboratory reports and purge files, are maintained under document control in a secure area. A sample or

evidence file is under custody if:

e theitem is in the actual physical possession of an authorized person, or

e theitem is in view of the person after being in his or her possession, or

e the item was placed in a secure area to prevent tampering, or

e theitem is in a designated and identified secure area with access restricted to authorized personnel

only.

The COC report is a multi-part, standardized form used to summarize and document pertinent information
for each sample, such as sample identification and type, matrix, date and time of collection, preservation,
and requested analyses. Further, through the sequential signatures of various sample custodians (e.g.,
sampler, airbill number, laboratory sample custodian), the COC report documents sample custody and
tracking. “Cradle-to-Grave” sample tracking will be employed during this project. Custody procedures
apply to all environmental and associated field QC samples obtained as part of the data collection

system.

6.1 FIELD CUSTODY PROCEDURES

The FOL (or designee) is responsible for the care and custody of collected samples until they are
relinquished to the analyzing laboratory or entrusted to a commercial overnight courier. COC reports are
completed for each sample in a shipment. The reports are filled out in a legible manner, using waterproof
ink, and are signed and dated by the sampler. Pertinent notes (such as whether the sample is suspected
to be high in contaminant concentration) are also indicated in the COC report. Information similar to that
contained in the COC report is also provided on each sample label, which is securely attached to each
sample bottle. COC report forms and sample labels will be supplied by the laboratory subcontractor. In
accordance with NFESC guidelines, samples for chemical constituent analysis must be sent (for next-day

receipt) to the laboratory within 24 hours of collection.
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Full details regarding sample COCs (including use of custody seals and sample shipment protocols) are
contained in TtINUS Corporate SOP SA-6.1, which is provided as Appendix A of this document. TtNUS
Corporate SOP SA-6.3, provided as Appendix A, discusses maintenance of site logbooks, site notebooks,
and other field records. Additionally, each of the various sampling SOPs incorporated into this QAPP
contains a section that addresses relevant sample documentation (i.e., completion of sample logsheets,

etc.). All sample records are eventually docketed into the TtNUS project central file.

6.2 LABORATORY CUSTODY PROCEDURES

When samples are received by the laboratory subcontractor, the laboratory's sample custodian examines
each cooler's custody seals to verify that they are intact and that the integrity of the samples has been
maintained. The sample custodian then signs the COC report, opens the cooler, and measures its
internal temperature. The temperature reading is noted on the accompanying COC report. The sample
custodian then examines the contents of the cooler. Sample container breakages or discrepancies
between the COC report and sample label documentation are recorded. With the exception of samples
for volatiles analysis, the pH of chemically preserved samples is checked (using pH paper) and recorded.
All problems or discrepancies noted during this process are to be promptly reported to the TtNUS TOM
(or designee). Inter-laboratory COC procedures and specific procedures for sample handling, storage,
disbursement for analysis, and remnant disposal will be followed according to the subcontract laboratory's
SOPs and/or its QA plan.

The laboratory will maintain in a secure area a hardcopy file of all analytical data associated with this
project. Access to the data will be limited to laboratory, TtNUS, and Navy personnel. The hardcopy files

will be maintained by the laboratory for a minimum of seven years.

6.3 FINAL EVIDENCE FILES

The TtNUS project central file will be the repository for all documents that constitute evidence relevant to
sampling and analysis activities described in this QAPP. TtNUS is the custodian of the evidence file and
maintains its contents, including all relevant records, reports, logs, field notebooks, photographs,
subcontractor reports, and data reviews in a secure, limited-access location and under custody of the

TtNUS facility manager. The central file will include, at a minimum:

o field logbooks
o field data and data deliverables
e photographs

e drawings
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e soil boring logs

e laboratory data deliverables

e data validation reports

e data assessment reports

e progress reports, QA reports, interim project reports, etc., and

e all custody documentation (COC forms, airbills, etc.).

Upon completion of the contract, all pertinent files will be relinquished to the custody of the U.S. Navy.
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7.0 CALIBRATION PROCEDURES AND FREQUENCY

All instruments used to perform chemical measurements must be properly calibrated prior to use, in order
to obtain and ensure valid and usable results. The requirement to properly calibrate instruments prior to
use applies equally to field instruments and fixed laboratory instruments. Field instrument calibration is

discussed in Section 7.1 and laboratory instrument calibration is discussed in Section 7.2.

7.1 FIELD INSTRUMENT CALIBRATION

Field instrument calibration will be conducted according to Section 3.0 of the Work Plan and Subsection
7.5 of the TINUS CompQAP. Field calibration will occur daily, with calibration checks being performed at
intervals of no more than four hours and at the end of the sampling day.

7.2 LABORATORY INSTRUMENT CALIBRATION

Calibration procedures for a specific laboratory instrument will consist of initial calibration (typically 3 to 5
calibration points) and continuing calibration verification. In all cases, the initial calibration will be verified,
using an independently prepared calibration verification solution. The frequency of calibration will be

performed according to the requirements of the specific analytical method.

All standards used to calibrate analytical instruments must be obtained from the National Institute of
Standards and Technology (NIST) or through a reliable commercial supplier with a proven record for
quality standards. All commercially supplied standards must be traceable to NIST reference standards
where possible, and appropriate documentation must be obtained from the supplier. In cases where
documentation is not available, the laboratory will analyze the standard and compare the results to an

EPA-supplied known or previous NIST-traceable standard.
The calibration procedures and frequencies used by the subcontract laboratory will comply with the
applicable analytical method. Brief descriptions of calibration procedures for applicable major instrument

types follow.

7.2.1 Volatile Organic Compounds Analysis

For VOCs, with the exception of 1,2-dibromoethane (EDB), the gas chromatograph/mass spectrometer
(GC/MS) system will be tuned and calibrated in accordance with SW-846 Method 8260a/8260b. A

bromofluorobenzene (BFB) instrument performance check (tuning check) must be run prior to the initial
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calibration and each continuing calibration, and must meet all method-specified criteria before analysis
may continue. Initial calibration is required before any samples are analyzed and must include a blank
and a minimum of five different concentrations, as specified in the method. A BFB tuning check and a
continuing calibration check, including the mid-range standard and a blank, must be performed at the

beginning of each 12-hour period during which analyses are performed.

To obtain the VOC RQLs, the laboratory must analyze the samples using a 25 milliliter (mL) purge-and-
trap method. The purge-and-trap method used will be in accordance with the SW-846 Methods 5030 and
5035 guidelines.

For EDB analyses, the gas chromatograph (GC) system will be calibrated in accordance with EPA
Method 504.1. At least three calibration standards are needed. One should contain EDB at a
concentration near, but above, the detection limit. The remaining standards should correspond to the
expected range of concentrations found in environmental samples or the working range of the GC. A

calibration standard must also be injected at intervals of not less than every 20 samples.

7.2.2 Semivolatile Organic Compounds Analysis

For SVOCs, except polynuclear aromatic hydrocarbons (PAHSs), the GC/MS will be tuned and calibrated
in accordance with the SW-846 Method 8270b/8270c. A decafluorotriphenyl phosphine (DFTPP)
instrument performance check (tuning check) must be run prior to the initial and each continuing
calibration and must meet all method-specified criteria before analyses may continue. Initial calibration is
required before any samples are analyzed and must include a blank plus five different concentrations, as
specified in the method. A DFTPP tuning back check and a continuing calibration check, including the
mid-range standard as a blank, must be performed at the beginning of each 12-hour shift during which

analyses are performed.

SW-846 Method 8310 will be used to determine the concentration of PAHs. Method 8310 provides high-
performance liquid chromatographic (HPLC) conditions for the detection of parts per billion (ppb) levels of
certain PAHs. The chromatographic system may be calibrated by using either the internal or external
standard calibration techniques described in SW-846 Method 8000. Regardless of whether external or
internal standard calibration is used, the calibration standard must be introduced into the instrument using
the same technique that will be used to introduce the actual samples into the GC, 10-100 microliters
injections for HPLC methods. Initial calibration is required before any samples are analyzed and must
include a blank plus five different concentrations, as specified in the method. The initial calibration must

be verified at the beginning of each 12-hour shift during which samples are analyzed.
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7.2.3 Metals Analysis

7.2.3.1 Inductively Coupled Argon Plasma Analysis

Inductively coupled plasma (ICP) spectrometry systems will be calibrated for the analysis of TAL metals in
accordance with the SW-846 Method 6010B. For all analytes and determinations, the laboratory must
analyze a check standard and calibration blank immediately following the daily calibration, after every 10"
sample, and at the end of the sample run. The calibration verification must be analyzed immediately
following the daily calibration. Analysis of the check standard, calibration verification, and calibration
blank must verify that the instrument is within 10 percent of calibration, with a relative standard deviation

of less than 3 percent from replicate (more than two) integrations.

7.2.3.2 Atomic Absorption Analyses

Cold vapor atomic absorption (CVAA) analyses will be calibrated in accordance with the appropriate SW-
846 methods. Calibration curves are always required. A blank and at least three calibration standards in

graduated amounts in the appropriate range of the linear portion of the curves should be prepared. A

mid-range check standard must be run after every 10 samples.
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8.0 ANALYTICAL AND MEASUREMENT PROCEDURES

Samples will be subject to field and laboratory parameter measurements as needed, based on the
sample location under investigation. The analytical program for environmental samples collected at each

anticipated location is provided in Section 3.0 of the RFA Work Plan.

Chemical/physical parameters to be measured with field instruments include temperature, SC, pH,
turbidity, DO, and salinity, using a field water quality meter. Measurement of field parameters and
calibration of field instruments are discussed in Section 3.0 of the Work Plan and Subsection 7.5, of the
TtNUS CompQAP.

The analytical laboratory responsible for chemical analyses is NFESC-approved, certified by the Florida
Department of Health, Division of Laboratory Certification, for all analyses that are requested by TtNUS,
and has a current FDEP-approved CompQAP. Documentation of the certifications has been provided to
TtNUS, as described in the TINUS analytical Statement of Work for the contracted laboratory.

All groundwater samples for low-concentration volatile organic analysis will be analyzed in accordance
with current SW-846 methods.

A complete list of the target compounds/analytes and their RQLs is provided in Section 1.4.2.2 of this
QAPP. Data generated through use of the SW-846 method protocols will be reported at the RDL for
nondetected compounds from metals analysis. All environmental data generated through use of non-SW-
846 methods will be reported to the laboratory’s RL. An analyte's RL is an expression of the method
detection limit (MDL), with adjustments made to ensure that the precision and accuracy requirements of
the method are attainable at the RL. The RLs are not provided in the tables in Section 1.4.2.2 because

these values vary by laboratory.

Quantitation and detection limits will also be adjusted as needed, based on dilutions and sample volume.
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TABLE B-8-1

SUMMARY OF ORGANIC ANALYTICAL PROCEDURES"
SOLID AND AQUEOUS MATRICES
NAVAL AIR FACILITY
KEY WEST, FLORIDA

Analytical Parameter

Analytical Method

Appendix IX* Volatile Organics

SW-846 8260B (25mL or 59 purge)

Appendix IX* Semivolatile Organics

SW-846 8270C

TAL Metals

SW-846 Method 6010B, and 7470A
or 7471A for mercury

1 EPA, 1997. Update and revisions to Test Methods for Evaluating Solid
Wastes, Physical/Chemical Methods. SW-846, 3 ed.

*  Appendix IX — 40 Code of Federal Regulations, Part 264, Subpart EE, Appendix IX

Groundwater Monitoring List.

B-8-2
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9.0 INTERNAL QUALITY CONTROL CHECKS

Field-related QC checks were discussed in Section 3.0 of this QAPP and in Section 5 and Subsection
9.1.1 of the TtNUS CompQAP. This section provides additional information regarding internal QC checks

for the field and the laboratory.

9.1 FIELD QUALITY CONTROL CHECKS

QC procedures for field measurements will include calibrating the instruments, as discussed in Section 5
and Subsection 7.5 of the TINUS CompQAP. Assessment of field sampling precision and bias will be
made by collection of field duplicates and rinsate blanks for laboratory analysis, as discussed in
Section 3.6 of this QAPP.

9.2 LABORATORY QUALITY CONTROL CHECKS

The subcontract laboratory will have a QC program to ensure the reliability and validity of analyses
performed at the laboratory. Internal QC procedures for analyses will comply with the applicable

analytical method requirements.

Several internal laboratory QC checks are briefly discussed in the remainder of this section.

Laboratory method blanks are prepared and analyzed in accordance with the analytical method
employed, to indicate whether contaminants originating from laboratory sources have been introduced
and may have affected environmental sample analytical results. A method blank consists of an aliquot of
analyte-free water that is subjected to the same preparation and analysis procedures as the
environmental samples undergoing analysis. Method blanks must not contain levels of target analytes
greater than the reported detection limits. Under no circumstances are laboratory method blank

contaminant values subtracted from environmental sample analysis results.

Matrix spike analysis for inorganic fraction analyses is performed as a measure of how the sample matrix
affects analytical accuracy. As discussed in Section 3.0 of this QAPP, control limits for MS and laboratory

duplicate analyses are listed in Tables B-3-2, B-3-3, and B-3-6.
Laboratory control samples serve to monitor the overall performance of each step during the analysis,
including sample preparation. LCS analysis will be performed for low-concentration volatiles and as

required by the applicable analytical method. Aqueous LCS results must fall within the control limits
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specified in the analytical method, where applicable, or those established by the laboratory. Aqueous
LCSs shall be analyzed by utilizing the same sample preparations, analytical methods, and QA/QC
procedures that are used for the environmental samples. As discussed in Section 3.0 of this QAPP,
control limits for LCSs are listed in Tables B-3-4 and B-3-5.

Duplicate samples and MSDs serve to monitor the overall precision of the inorganic and organic
analyses, respectively. The precision of overall analysis can be determined from the comparison of
duplicate sample results and the environmental sample results. The precision control limits for duplicate
sample analyses are listed in Tables B-3-1 and B-3-2. The equation for determining precision is

presented in Section 13.2.
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10.0 DATA REDUCTION, VALIDATION, AND REPORTING

This section describes the procedures to be used for data reduction, review, and reporting for the NAF
Key West RFA Work Plan sampling program. All data generated during the course of the investigation
will be maintained in hardcopy format by TtNUS in the Naval Facilities Engineering Command Southern

Division designated central files, located in the TtINUS Pittsburgh, Pennsylvania, office.

In addition to the central files, photocopies of all hardcopy data (as well as electronic data) will be
maintained in the Chemistry/Toxicology/Risk Assessment Department database records files located in
the TtINUS, Pittsburgh, Pennsylvania, office. Upon completion of the contract, all files will be relinquished
to the Navy.

10.1 DATA REDUCTION

Data reduction will be completed for laboratory-generated analytical data.

10.1.1 Field Data Reduction

Field data will be generated through onsite water quality testing for the general indicator parameters pH,
SC, turbidity, temperature, DO, and salinity. Field test kits for TPH will also be utilized for soil

confirmation samples at the Former Boca Chica Blast Media Disposal Area.

Field parameters will be recorded in the site logbook or on sample logsheets immediately after the
measurements are taken, and will be later encoded in the NAF Key West database for presentation in the
report. If an error is made in the logbook, the error will be legibly crossed out (single-line strikeout),
initialed and dated by the field member, and corrected in a space adjacent to the original (erroneous)
entry. No calculations will be necessary to reduce these data for inclusion in the report. Field data will be
entered into the electronic database manually, and the entries will be verified by an independent reviewer

to make sure that no "transcription" errors occurred.

Field measurements will be recorded and reported in the following units:

e Hydronium ion concentration (standard pH units)

e Temperature in degrees Celsius (°C)

e Specific conductivity [microSiemens per centimeter (uS/cm)]
e Turbidity (Nephelometric turbidity units [NTU])
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e TPH (ppm)
e DO (milligrams per liter [mg/L])
e  Salinity (%)

Standard pH units, as specified above, are the negative logarithm (base 10) of the hydronium ion
concentration in moles/liter.

10.1.2 Laboratory Data Reduction

Laboratory analytical data will be reported using standard concentration units, to ensure comparability
with regulatory standards/guidelines and previous analytical results. Reporting units for solid and

aqueous matrices for the classes of chemicals under consideration are as follows:

e Groundwater samples
Appendix IX VOCs and SVOCs — micrograms per liter (ug/L)
TAL metals - pug/L
e Soil samples
Appendix IX VOCs and SVOCs — micrograms per kilogram (ug/kg)
TAL metals - ng/kg

Field QC sample results will be included in the database for the NAF Key West RFA Work Plan sampling
program. Specifically, analytical results for rinsate blanks will be provided. The results for field QC
samples will be considered during the course of data review (in concert with laboratory method blanks) to
eliminate false positive results, according to the 5- and 10-times rules specified in the National Functional
Guidelines for Inorganic Review (EPA, 1994). The results for laboratory QC samples, such as method

blanks, will not be presented in the report database.

10.2 DATA VALIDATION

Validation of field measurements and laboratory analytical data are discussed in this section. Validation
of field data will be limited to real-time checks. Laboratory analytical data will be reviewed against the

data validation rules described below. Review of field measurement data is discussed in Section 10.2.1.

Review of laboratory analytical data is discussed in Section 10.2.2.
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10.2.1 Field Measurement Data Validation

Field measurements will not be subject to a formal data validation process. However, field technicians
will ensure that the equipment used for field measurements is performing accurately via calibration, as
discussed in Section 5 and Subsection 7.5 of the TINUS CompQAP. The FOL will ensure that the field
meters are used in accordance with the instrument manufacturer's instructions. Results of field
measurements will be recorded in field logbooks or on sample logsheets. This information will be
reviewed by the FOL to verify that the information was recorded properly (i.e., no transcription errors) and
that the correct field measurements were recorded. As described in Section 10.1.1, all field data entered
into the electronic database will be independently reviewed for transcription errors. A comparison will be
made of samples collected, relative to samples planned for collection, to ensure that all intended samples

have been collected.

10.2.2 Laboratory Data Review

One hundred percent of the laboratory data will undergo a limited review. A limited review evaluates the
following items: sample holding times, method blank analyses, initial and continuing calibration standards,
data completeness, reported detection limits, and duplicate sample analyses. Review of analytical data
will be completed by the TINUS Chemistry Department, located in the TtNUS Pittsburgh, Pennsylvania,
office. Final review and approval of reviewed deliverables will be completed by the Department's Data
Validation Manager. The TOM will maintain contact with the Data Validation Manager to ensure that

management of the acquired data proceeds in an organized and expeditious manner.

Organic data analytical results will be reviewed against the applicable analytical method. Data will be
accepted, rejected, or qualified based on the results of the limited review items. Guidelines established in
the EPA National Functional Guidelines for Organic Data Review (1999), the EPA Contract Laboratory
Program National Functional Guidelines for Inorganic Data Review (1994), and the NFESC guidelines,
“Navy Installation Restoration Chemical Data Quality Manual” (1999), will be used as guidances to define

criteria for the limited review items.

10.3 DATA REPORTING

10.3.1 Field Measurement Data Reporting

Field data will be reported in the units discussed in Section 10.1.1. The report will include a
comprehensive database, including all field measurements. Field measurements will be transferred

manually from the site logbook or sample logsheets to the electronic database and will be reviewed for
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accuracy by an independent reviewer. Transfer of field measurements to the electronic database will be
completed shortly after completion of the field investigation and prior to receipt of laboratory analytical

data.

All records regarding field measurements (i.e., field logbooks, sampling logbooks, and sample logsheets)
will be placed in TINUS’ Southern Division central files upon completion of the field effort. Entry of these
results in the database will require removal of the results from the files. Outcards will be used to
document the removal of any such documentation from the files (date, person, subject matter). Field
measurement data will be reported in an appendix to the report (at a minimum) and may also be reported

in summary fashion, if they are indicative of the presence of contamination (e.g., high SC readings).

10.3.2 Laboratory Data Reporting

Data reported by the laboratory will be in accordance with the reporting format described in TtNUS’
analytical Statement of Work for the contracted laboratory. Case narratives and a certificate of analysis

will be provided for each Sample Delivery Group (SDG).

All environmental and field QC sample results (rinsate blanks) will be included in the report as an
appendix. The database will include pertinent sampling information, such as sample number, sampling
date, general location, depth, and survey coordinates (if applicable). Sample-specific detection limits will
be reported for nondetected analytes. Units will be clearly summarized in the database and will conform
to those identified in Section 10.1.2. The analytical data may also be reported in summary fashion within

the body of the report text in tabular and graphic fashion.

Data will be handled electronically, pursuant to the electronic deliverable requirements specified in
TINUS' Basic Ordering Agreement with analytical laboratories. This agreement requires the analytical
laboratories to provide data in both hardcopy and electronic forms. The laboratory will provide a 14-
calendar-day turnaround time for delivery of the SDG in both hardcopy and electronic formats. The
original electronic diskettes and the original hardcopy analytical data will be maintained in the TtNUS

Southern Division central files, as they are received.

Data review will be completed using the hardcopy data. Upon completion of the SDG review and review
by the Data Validation Manager, review qualifiers will be entered in the electronic database and will be
subjected to an independent review for accuracy. During this review process, the electronic data-base
printout will also be compared with the hardcopy data to ensure that the hardcopy data and electronic

data are consistent.
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In addition, a summary of the data qualifiers for all project samples will be prepared. This summary will
include a list of the chemicals identified as laboratory and/or field QC blank contaminants, holding time
exceedances, and samples exhibiting field duplicate/replicate imprecision, as well as affected chemicals,
rejected results and associated specific causes, and general reasons for estimated results. This
summary will facilitate preparation of a summary of the data review results and completeness assessment

for inclusion in the report.
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11.0 PERFORMANCE AND SYSTEM AUDITS

Performance and system audits will be conducted periodically, to ensure that work is being implemented
in accordance with the approved project plans and in an overall satisfactory manner. Such audits will be
performed by various personnel and will include evaluation of field, laboratory, data review, and data

reporting processes. Examples of pertinent audits are as follows:

e The FOL will supervise and check daily that field measurements are made accurately, equipment is
thoroughly decontaminated, samples are collected and handled properly, and field work is

documented accurately and neatly.

e Performance and system audits of the laboratory will be performed regularly by a Navy Contractor
(internal), in accordance with the laboratory QA plan (internal).

e Data reviewers will evaluate (on a timely basis) the chemical analytical data packages submitted by
the laboratory. The data reviewers will check that data were obtained through use of an approved
methodology, that the appropriate level of QC effort and reporting was conducted, and whether or not
the results are in conformance with QC criteria. Based on these factors, the data reviewer will
generate a report describing data limitations, which will be reviewed internally by the Data Validation
Manager prior to submittal to the TOM.

A formal audit of field sampling procedures may be conducted by the TtINUS QAM (or designee), in
addition to the auditing that is an inherent part of daily project activities. The purpose of this audit is to
ensure that sample collection, handling, and shipping protocols, as well as equipment decontamination
and field documentation procedures, are being performed in accordance with the approved project plans
and SOPs. An audit will be performed if the TINUS TOM, QAM, QAO, Navy RPM, EPA regulator, or
FDEP Project Manager develops concerns with regard to the field sampling effort.
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12.0 PREVENTIVE MAINTENANCE PROCEDURES

Measuring equipment used in environmental monitoring or analysis for the NAF Key West RFA Work Plan
sampling program will be maintained in accordance with the manufacturers' operation and maintenance
manuals. Equipment and instruments will be calibrated in accordance with the procedures, and at the
frequency, discussed in Section 7.0. Preventive maintenance for field and laboratory equipment is

discussed in the remainder of this section.

12.1 FIELD EQUIPMENT PREVENTIVE MAINTENANCE

TtNUS has established a program for the maintenance of field equipment to ensure the availability of
equipment in good working order when and where it is needed. This program consists of the following

elements:

e The TtNUS Equipment Manager keeps an inventory of the equipment in terms of items (models and
serial numbers), quantities, and conditions. Each item of equipment is signed out when in use, and

its operating condition and cleanliness are checked upon return.

e The TtNUS Equipment Manager conducts routine checks on the status of equipment and is
responsible for the stocking of spare parts and equipment readiness. The Equipment Manager also

maintains the equipment manual library.

e The FOL is responsible for working with the Equipment Manager to ensure that all equipment is
tested, cleaned, charged, and calibrated in accordance with the manufacturer's instructions and
Section 5 and Subsection 7.5 of the TINUS CompQAP, before being taken to the job site and used

during field activities.

e During calibration, an appropriate maintenance check is performed on each piece of equipment. Any
problems encountered while operating the instrument will be recorded in the field logbook, including a

description of the symptoms and corrective actions taken.

o If a problem with the equipment is detected or service is required, the equipment should be logged,
tagged, and segregated from equipment in proper working order. Use of an instrument will not be

resumed until the problem is resolved.
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12.2 LABORATORY INSTRUMENT PREVENTIVE MAINTENANCE

Proper maintenance of laboratory instruments and equipment is essential to ensuring their readiness
when needed. Depending on manufacturer's recommendations, maintenance intervals are established
for each instrument. Each major instrument must be labeled with its model and serial numbers, and a
maintenance logbook must be maintained for each major instrument. Personnel must always be alert to

the maintenance status of the equipment they are using.

12.2.1 Major Instruments

Table B-12-1 provides a summary of preventive maintenance procedures for key analytical instruments.
The analytical laboratory will perform the appropriate maintenance for the analyses to be performed.
Maintenance of key instruments is sometimes covered under service contracts with external firms. These
contracts provide for periodic routine maintenance to help guard against unexpected instrument
downtime. The contracts also provide for quick response to unscheduled service calls when malfunctions

are observed by the operator.

The use of manufacturer-recommended grades (or better) of supporting supplies and reagents is also a
form of preventive maintenance. For example, gases used in the ICP should be of sufficient grade to
minimize fouling of the instrument. The routine use of septa, ferrules, AA furnace tubes, and other
supporting supplies from reputable manufacturers will assist in averting unnecessary periods of

instrument downtime.
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TYPICAL PREVENTIVE MAINTENANCE FOR KEY ANALYTICAL INSTRUMENTS

NAVAL AIR FACILITY
KEY WEST, FLORIDA

Maintenance

Instrument Preventive Maintenance Frequency

VOCs: Bake oven, replace septum, and check carrier gas. As required.

GCIMS SVOCs: Replace the septum, clean injection port, replace liner, bake As required.
oven, check carrier gas, and clean the source.
Replace solvent washes and clean syringe. Daily.
Replace solvent washes and clean syringe. Daily.

GC
Clip column, clean injection port, replace liner, and bake oven. As required.

ICP Change sample introduction tubmg, clean nebuhze_r, clea_n spray As required.
chamber, clean torch, manual profile, and automatic profile optics.

CVAA Change sample introduction tubing, change drying cell, rezero detector. | As required.

CVAA  cold vapor atomic absorption

GC gas chromatograph

GC/MS gas chromatograph/mass spectrometer

ICP inductively coupled plasma
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13.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA ACCURACY,
PRECISION, COMPLETENESS, AND FIELD DUPLICATES

Compliance with the QA/QC objectives outlined in Section 3.0 will be monitored via two separate
mechanisms. Precision and accuracy will be assessed through data quality measures, while compliance
with the completeness objectives for field and laboratory data and measurements will be calculated by
hand (field measurements) and electronically, via a database subroutine (laboratory data). Information
necessary to complete precision and accuracy calculations will be provided in electronic and hardcopy
forms by the subcontract laboratory. Equations to be used for the precision, accuracy, and completeness

assessments are outlined in the remainder of this section.

13.1 ACCURACY ASSESSMENT

To assure the accuracy of analytical procedures, a minimum of 1 of every 20 samples is spiked with a
known amount of the analyte or analytes to be evaluated. The spiked sample is then analyzed. The
increased concentration of the analyte observed in the spiked sample (because of the addition of a known
qguantity of the analyte) compared to the reported value of the same analyte in the unspiked sample,
determines the %R. Control charts are plotted for each commonly analyzed compound and are kept on
matrix-specific and analyte-specific bases. The %R for a spiked sample is calculated according to the

following formula:

Amount in spiked sample —amount in sample
Known amount added

%R = X 100%

13.2 PRECISION ASSESSMENT

Duplicate and MS/MSD samples are prepared and analyzed at a minimum frequency of 1 per every 20
environmental samples. Duplicate samples are produced by the field crew. MS/MSD samples are

prepared by spiking each of the aliquots with a known amount of analyte.
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Laboratory duplicate samples are handled just like the other environmental samples included in the
analytical sample set. The RPD between the environmental sample (or MS) and the duplicate sample (or

MSD) is calculated and plotted. The RPD is calculated according to the following formula:

|Amount in sample -amount in duplicate|

RPD = X 100%

0.5 (amount in sample +amount in duplicate)

13.3 COMPLETENESS ASSESSMENT

Completeness is the ratio of the number of valid sample results to the total number of sample results
expected to be obtained for the project as a whole. Following completion of analytical testing and data

validation, the percent completeness will be calculated by the following equation:

Completeness = (number of valid measurements) X 100%

(number of measurements planned)

Results of the data validation process and the completeness assessment will be summarized in the

report, using the summary format discussed in Section 10.3.2 and an electronic database subroutine.
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14.0 CORRECTIVE ACTION

Under TtNUS’ QA/QC program, it is required that any and all personnel who note conditions adverse to
quality report these conditions immediately to the TOM and QAO. These parties, in turn, are charged
with performing root-cause analyses and implementing appropriate corrective actions in a timely manner.
It is ultimately the responsibility of the QAO to document all findings and corrective actions taken and to

monitor the effectiveness of the corrective measures performed.

141 FIELD CORRECTIVE ACTION

Field nonconformances or conditions adverse to quality must be identified and corrected as quickly as
possible, so that work integrity or quality of product is not compromised. The need for corrective action
may arise because of deviations from project plans and procedures, adverse field conditions, or other
unforeseen circumstances. Corrective action needs may become apparent during the performance of

daily work tasks or as a consequence of internal or external field audits.

Corrective action may include resampling and could involve amending previously approved field
procedures. If warranted by the severity of the problem (e.g., if a change is required in the approved
project plan documents or SOPs), the Navy will be notified in writing via a Field Task Modification
Request (FTMR), and Navy (in conjunction with EPA Region IV and FDEP) approvals will be obtained.
The FOL is responsible for initiating FTMRs; an FTMR will be initiated for all deviations from the project
plan documents, as applicable. An example of an FTMR is provided as Figure B-14-1. Copies of all
FTMRs will be maintained with the onsite project planning documents and will be placed in the final
evidence file.

Minor modifications to field activities, such as a slight offset of a boring location, will be initiated at the
discretion of the FOL, subject to