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1.0 Introduction

CH2M HILL Constructors, Inc. (CCI) was contracted by the Department of the Navy,
Southern Division, Naval Facilities Engineering Command (NAVFAC), to prepare this
Project Completion Report for work performed by CCI at Naval Air Station (NAS) Whiting
Field in Milton, Florida. This work was performed under Contract No. N62467-98-D-0995,
Contract Task Order (CTO) 0011 and in accordance with the management approach
outlined in the CCI Contract Management Plan (July 1998), the CCI Final Basewide Work
Plan (November 1999), and the CCI Work Plan Addendum No. 1 (June 2000).

The objective of this report is to document the activities associated with the remedial
activities performed by CCI under CTO 0011 at NAS Whiting Field, Milton, Florida at
Sites 30, 32, and 33.

1.1 Project Scope
The scope of work for the project includes the following tasks:

•  Mobilization and site set-up

•  Excavation, temporary containerization, wastestream(s) profiling (including disposal
analysis), loading/handling, and transportation and disposal (T&D) of approximately
675 bank cubic yards of petroleum-contaminated soil

•  Location, excavation, removal, and decontamination of nine underground storage tanks
(USTs); containerization; wastestream profiling; loading/handling; transportation; and
disposal of the USTs and all the contents (decontamination liquids/personal protective
equipment (PPE), and water from the excavations)

•  Field screening and the collection and analysis of confirmatory soil samples in
accordance with the Florida Storage Tank System Closure Assessment Requirements (Florida
Department of Environmental Protection [FDEP], April 1998)

•  Removal, transportation, and offsite disposal of both surface and subsurface concrete,
piping, and debris encountered during the performance and completion of UST removal
and soil excavation activities

•  Collection, storage, and load-out of accumulated water for offsite disposal

•  Placement and compaction of clean backfill soil in excavation areas

•  Decontamination of equipment and materials as necessary

•  Site restoration (concrete and landscaping) at all sites
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1.2 Site Locations and Histories
A Draft Remedial Investigation Report was issued by Tetra Tech NUS, Inc. (TtNUS) to the
Southern Division, NAVFAC Remedial Project Manager (RPM) on September 27, 1999. As
part of the site assessment, TtNUS conducted surface and subsurface soil investigations
which included the installation of soil borings for collecting soil samples for analysis.
Southern Division, NAVFAC, as part of the scope of work for CCI under this CTO,
identified Sites 30, 32, and 33 as having abandoned in place USTs requiring remedial
action/removal. A site location map for these three sites is shown on Figure 1-1. The
following sections present a brief history of the three sites included in this investigation.

1.2.1 Site 30 South Field Maintenance Hangar
Site 30 is located at the South Field Maintenance Hangar, Building 1406 (Figure 1-2). The site
includes Building 1406, the wash rack area, and four adjacent abandoned waste oil tanks
(USTs) west of Building 1406 (TtNUS, 1999). The four USTs were in operation from 1943
though 1986. Tanks 1406F and 1406G are 846-gallon capacity each and reportedly contained
new/used oil and kerosene. Tank 1406H is a 1,868-gallon capacity tank, which reportedly
contained new/used oil and kerosene. Tank 1406I is a 1,000-gallon capacity tank that also
contained new/used oil and kerosene. The contents of the tanks were removed from all of
the USTs for offsite disposal. The USTs were abandoned in place and filled with sand and
the aperture filled with concrete in 1986 (TtNUS, 1999).

1.2.2 Site 32 North Field Maintenance Hangar
Site 32 is located at the North Field Maintenance Hangar, Building 1424 (Figure 1-3). The site
includes Building 1424, the adjacent wash rack area, and the location of the abandoned
waste oil tanks (USTs) east of Building 1424 (TtNUS, 1999). Site 32 consists of four USTs that
were in operation from 1943 though 1986. Tank 1424E is an 846-gallon capacity tank and
reportedly contained new/used oil and kerosene. Tank 1424F is a 1,000-gallon capacity
tank, which reportedly contained new/used oil and kerosene. Tank 1424G is a 1,868-gallon
capacity tank that also contained new/used oil and kerosene. The volume of Tank 1424H is
unknown, but the contents were reportedly new/used oil and kerosene. The contents of the
tanks were removed for offsite disposal. The USTs were abandoned in place and filled with
sand and the aperture filled with concrete in 1986 (TtNUS, 1999).

1.2.3 Site 33 Midfield Maintenance Hangar
Site 33 is located at the Midfield Maintenance Hangar, Building 1454 (Figure 1-4). The site
consists of Building 1454 and the adjacent 846-gallon capacity waste oil tank (UST) north of
Building 1454. The UST was reportedly in operation from 1943 though 1986. The contents of
the tank were removed for offsite disposal. The tank was abandoned in place and filled with
sand and the aperture filled with concrete in 1986 (TtNUS, 1999).
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1.3 Remedial Action Objective
The objective of the remedial activities was to remove the USTs and a predetermined
amount of associated petroleum-contaminated soil at Sites 30, 32, and 33. These activities are
considered source removals and are not intended to be the final remedies for the sites.

1.4 Regulatory Framework
Although the objective of the remedial activities was to remove predetermined quantities of
soil, confirmatory soil samples were collected from the sidewalls and bottom of the
excavations to determine the quality of the soil remaining in place. If only minor additional
excavating would be required to achieve clean closure of the USTs (approximately 10 to 20
percent per the Southern Division RPM), then CCI was perform the additional excavating. If
the soil screening and/or confirmatory results were significantly elevated, the excavations
were to be limited to the specified quantities. Soil analytical results were compared to Soil
Cleanup Target Levels (SCTLs) specified in Chapter 62-777 Florida Administrative Code
[FAC].
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2.0 Significant Events

2.1 Chronology of Events
The chronology of events for the remediation activities at Sites 30, 32, and 33 is included in
Table 2-1. Specific details describing the remediation activities are included in Sections 3.0
and 4.0 of this report.

TABLE 2-1
Chronology of Events
Project Completion Report, NAS Whiting Field

Event Start Date

Mobilization 05-Jul-00

UST Location Site 33 05-Aug-00

UST Removal Site 33 05-Aug-00

Soil Removal Site 33 06-Aug-00

UST Location Site 30 09-Aug-00

UST Removal Site 30 10-Aug-00

Soil Removal Site 30 19-Aug-00

Nonhazardous Soil Disposal Sites 30 & 33 01-Sep-00

Excavation backfill and compaction of Sites 30 & 33 11-Sep-00

UST Location Site 32 21-Sep-00

Site 33 Restoration 22-Sep-00

UST Removal Site 32 24-Sep-00

Soil Removal Site 32 01-Oct-00

Excavation backfill and compaction of Site 32 04-Oct-00

Site 30 Restoration 17-Oct-00

Nonhazardous Liquid Waste Disposal Site 30 25-Oct-00

Hazardous Waste Liquids/Sludge Disposal Site 30 30-Oct-00

Nonhazardous Soil Disposal Site 32 22-Nov-00

Site 32 Restoration 14-Dec-00

Hazardous Waste Liquids/Sludge Disposal Site 32 14-Dec-00

Subcontractor Demobilization 15-Dec-00
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2.2 Scope of Work Variances
Several variances and/or differing site conditions in the scope of work were encountered.
Project variances and resolutions are summarized in the following paragraphs:

•  The excavation at Site 33 was expanded to achieve clean closure and additional sampling
was required to remove all the impacted soil. An additional 4.5 bank cubic yards of soil
were excavated, stored, transported, and disposed of as a result of this effort.

•  An insulated pipe was unearthed at Site 33; the insulation on the pipe appeared to be
asbestos-containing material (ACM). Upon identifying the potential ACM, Contaminant
Control, Inc., the remediation subcontractor and a Florida Licensed Asbestos Abatement
contractor, dampened and wrapped the pipe. The poly sheet wrapping was sufficient to
mitigate the hazard posed by the asbestos to allow excavation to be completed. Both
NAS Whiting Field representatives and the Southern Division RPM were informed of
the discovery and they provided instruction to resolve the issue.

•  An underground fire main (10- or 12-inch force main) was located in the western edge of
the excavation at Site 30. Consequently, CCI was instructed by the Public Works Officer
at NAS Whiting Field to protect the line and not interrupt fire protection of the South
Field Maintenance Hangar area. This limited the western extent of the excavation.

•  An increase in UST liquid and sludge content was encountered at all three sites. The
USTs were reportedly emptied and filled with sand, but were found to be either
partially or totally full of liquid, with some sand. An estimated 9,195-gallon quantity
variance was documented. Upon identification of the variance, a Contract Change
Notification (CCN) was drafted and forwarded to the Program Management Office
(PMO) for further processing.

•  Although no hazardous waste was anticipated, of the estimated 9,650 gallons of
liquid/sludge tank contents, approximately 6,700 gallons exhibited hazardous waste
characteristics. The hazardous wastestream disposal required additional support, time,
and disposal costs.

•  One rolloff box containing 21 tons of soil was also identified as hazardous waste,
requiring additional support, time, and disposal costs.

•  To comply with industry and engineering practices, the joints between the existing
concrete and the concrete being installed required rebar dowels to be inserted into the
existing concrete and the new concrete formed around them. Although NAS Whiting
Field did not specify inserting rebar dowels into the existing concrete, it was installed to
ensure quality workmanship and strengthen the tie-in to the pre-existing concrete.

2.3 Safety Implementation
During the 5-month duration of the UST removal portion of the project, over 6,000
personnel hours were worked onsite by CCI and subcontractors with no first aid, property
damage, or loss-time incidents.
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3.0 Remedial Action Activities

3.1 Remedial Action Participants
The remedial action participants and their respective responsibilities for CTO No. 0011
activities are shown on Figure 3-1.

3.2 Summary of Remedial Action Activities
This project consisted of three different site locations at NAS Whiting Field that were
associated with petroleum storage or transfer operations. Although they are three separate
sites, the activities were similar and some tasks were carried out simultaneously. For the
purposes of this report, the major activities at the sites will be addressed concurrently.
Appendix A presents pre-excavation, post excavation with UST configurations, and post
restoration drawings of the individual sites. Appendix B includes the Testing Plan and Log for
soil confirmation, headspace, characterization, and disposal sampling. Laboratory data are also
included in the appendices and are referenced in the corresponding sections of this report.

3.2.1 UST Removal
The process for removing the USTs was similar at each site. The soil and/or concrete covering
the USTs was removed exposing the top of the tanks. There were concrete vaults filled with
sand above each of the four USTs at Site 30 and the four USTs at Site 32. The vaults measured
approximately 4 feet by 6 feet and were likely used as access ways to the tops of the tanks.
There was no vault above the UST at Site 33. The top pipe fitting ports were clearly visible and
were found open on all nine USTs. While monitoring the atmosphere slightly above the
openings with a combustible gas detector/oxygen meter (CGI/O2), a visual inspection was
conducted of the tanks. Once the atmosphere around and in the UST was determined non-
flammable, all the pumpable liquid contents were transferred from the UST to 55-gallon
drums or 350-gallon tote tanks.

The USTs were then hoisted out of the ground and placed in rolloff boxes as secondary
containment (with the exception of Tank 1406F and G at Site 30 and the UST at Site 33 which
were purged, cut, emptied, and cleaned in/or adjacent to the excavation area). The removed
tanks were then transferred to the staging area in the rolloff boxes. At the staging area
additional CGI/ O2 monitoring was conducted inside the tanks and as a precautionary
measure before the USTs were purged with either dry ice (carbon dioxide) or nitrogen.
When sufficient purging was completed, the tanks were opened with a partner saw
(gasoline-powered abrasive blade saw). Cold cutting techniques were deemed unsuitable
due the wall thickness of the tanks (approximately 3/8 inch).

Each UST at Sites 30 and 32 was resting on a concrete saddle measuring approximately 9 feet
long by 3 feet wide. The tanks were strapped onto the tanks with metal strapping to secure
the tanks in place. The saddles at Site 30 were 18 to 36 inches thick and were left in place. The
saddles at Site 32 were 18 inches thick throughout and were removed from the excavation.
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Southern Surveying, Inc. Severn Trent Laboratory

Larry M. Jacobs and Associates

Sam Wood Concrete

Gallett & Associates

Allied Farms

International Drilling
and Sawcutting

R & R Phillips

Severn Trent Laboratory

Anderson Columbia

Industrial Water Services, Inc.

Santa Rosa County
Landfill

Fisher Industrial Services, Inc.

Waste Management
Springhill Landfill and Emelle Facility

Southern Waste Services, Inc.

Contaminate Control, Inc.

CCI

Southern
Division

FIGURE 3-1
Organization of Remedial Action Participants
Project Completion Report, NAS Whiting Field
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As previously stated, the USTs were reportedly free of liquids and filled with sand.
However, upon inspection the tanks were either partially or totally full of liquids with
minor amounts of sand. Disposal profile samples were collected from the individual tanks
by their consistency and analyzed for the following using U.S. Environmental Protection
Agency (EPA) methods:

•  Target Compound List (TCL) volatiles by SW-846 8260B

•  TCL semivolatile organic compounds (SVOCs) by SW-846 8270C

•  TCL pesticides by SW-846 8081A

•  Herbicides by SW-846 8151A

•  TCL polychlorinated biphenyls (PCBs) by SW-846 8082

•  Total recoverable petroleum hydrocarbons (TRPH) by the Florida Petroleum Residual
Organic (FL-PRO)

•  Target Analyte List (TAL) metals by SW-846 6010B/7470A

•  Cyanide by method EPA Method 335.3

•  Corrosivity by SW-846 9054B

•  Ignitability by SW-846 1010/1020A

•  Reactivity by SW-846 Chapter 7.3

The waste characterization analysis unexpectedly identified the presence of several
characteristic and listed hazardous waste constituents in some of the tanks. As a result, the
tank contents were profiled into various wastestreams. Due to the presence of spent
chlorinated solvents in the tank liquids/sludges, some of the tank contents were listed as
F002 (nonspecific source waste). Table 3-1 lists the wastestreams, quantities, and disposal
facilities. Appendix C presents the laboratory analytical results of the waste sampling.

TABLE 3-1
Wastestream Quantities and Disposal Facilities
Project Completion Report, NAS Whiting Field

Wastestream Quantity Disposal Facility

Nonhazardous Liquid 2,950 gallons Industrial Water Services

Nonhazardous Solids 31.47 tons Waste Management Springhill

Hazardous Waste Liquid (D008) 450 gallons Fisher Industrial Services

Hazardous Waste Liquid (D040 & F002) 1,600 gallons Fisher Industrial Services

Hazardous Waste Liquid (D008 & D018) 600 gallons Fisher Industrial Services

Hazardous Waste Liquid (D008, D040, & F002) 750 gallons Fisher Industrial Services

Hazardous Waste Liquid (D006, D008, & F002) 1,900 gallons Fisher Industrial Services

Hazardous Waste Liquid (F002) 1,050 gallons Fisher Industrial Services

Hazardous Waste Liquid (D006, D008, D018, & F002) 350 gallons Fisher Industrial Services

Hazardous Waste Solid (F002) 6.5 tons Fisher Industrial Services
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The waste disposal profiles were developed based on the analytical results. Upon
determination of final disposition, the tanks containing hazardous waste were emptied into
appropriate containers and decontaminated. The tanks with nonhazardous solids were
solidified for disposal. The decontaminated tanks were disposed of along with the
nonhazardous petroleum-contaminated soil. Since the tanks were covered with heavy tar
coatings, they were not suitable for scrap metal recycling.

3.2.2 Soil Excavation
The intent of the limited excavation was to remove the most contaminated soil surrounding
the USTs (in the specified quantities of 75 cubic yards per UST) and eliminate the source of
both contact hazards and future groundwater contamination. All of the excavated soil was
loaded into rolloff boxes to eliminate temporary storage issues and facilitate transportation
for disposal. The overburden covering the USTs was initially removed and containerized.
Once the USTs were exposed and their layout confirmed, the soil from all four sides of the
tanks was excavated to facilitate UST removal. Depth to groundwater is believed to be
greater than 80 feet below land surface (bls) and was not encountered during the soil
excavations. Excavation activities are described in the following paragraphs.

3.2.2.1 Site 30
Site 30 contained four USTs; therefore, the predetermined soil volume to be removed was
approximately 300 cubic yards. The concrete cradles were uncovered under all four USTs at
a depth of 9 feet bls; however, because of a 10-to 12-inch fire main located along the western
edge of the excavation, the concrete cradles remained in place. Soil surrounding the
southern, eastern, and northern sides of the cradles was removed to an average depth of 8 to
10 feet bls. The excavation measured approximately 25 by 40 feet and was approximately 10
feet deep. Figure 3-2 presents the areal extent of the excavation.

Based on visual observation, flame ionization detector (FID) screening results, and odor, the
soil beneath the concrete cradles was believed to be contaminated with petroleum
hydrocarbons. With the concurrence of both NAS Whiting Field representatives and the
Southern Division RPM, the excavation was limited to the predetermined limit with the
exception of the western excavation due to the fire main restriction. Approximately
232 bank cubic yards of TRPH-contaminated soil were removed as nonhazardous waste.

3.2.2.2 Site 32
Site 32 contained four USTs; therefore, the predetermined soil volume to be removed was
approximately 300 cubic yards. The concrete cradles found under the USTs were removed
during the excavation process and loaded out into rolloff boxes for disposal with the soil.
The area surrounding Site 32 had fewer physical limitations; however, the field screening
with the FID indicated elevated levels of organic vapor in all four sidewalls and the bottom
of the excavation. Again, with concurrence of both NAS Whiting Field representatives and
the Southern Division RPM, the excavation was limited to the predetermined volume.
Approximately 299 bank cubic yards of TRPH-contaminated soil were removed. Of the 299
bank cubic yards, approximately 283 cubic yards were shipped as nonhazardous waste and
16 cubic yards were shipped as hazardous waste. The excavation measured approximately
30 by 50 feet and was approximately 9 feet deep. Figure 3-3 presents the areal extent of the
excavation.
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3.2.2.3 Site 33
Site 33 contained only one UST; therefore, 75 cubic yards was the predetermined volume of
soil to be removed. The soil at Site 33 was excavated to an average depth of 10 feet bls. The
excavation was unrestricted and the predetermined 75 cubic yards were initially excavated.
After receiving the initial excavation confirmation sampling results, further excavation of
the eastern edge was required and conducted to achieve clean closure. Approximately 80
bank cubic yards of contaminated soil were removed as nonhazardous waste. The
excavation measured approximately 17 by 20 feet and was approximately 10 feet deep.
Figure 3-4 presents the areal extent of the excavation.

3.2.3 Sampling and Analysis
Post-excavation confirmation sampling was conducted in the same manner at each site. A
total of five samples and a duplicate were collected, one of each of the sidewalls and the
floor of the excavation. During the sampling events, split samples were also collected for
headspace analysis using a FID to determine if the soil was “excessively contaminated” in
accordance with Chapter 62-770 of the FAC. Soil headspace concentrations above 50 parts
per million (ppm) (excluding methane) were considered contaminated. The results of the
FID screening are summarized in Table 3-2.

TABLE 3-2
FID Results
Sites 30, 32, and 33, NAS Whiting Field

Site Sample No. Location
Depth

(feet bls)
Unfiltered

(ppm)
Filtered
(ppm)

Site 30 20000824-Site 30-C-NW-01 North Wall 6-7 < 1 <1

20000824-Site 30-C-EW-01 East Wall 6-7 1,600 <5

20000824-Site 30-C-B-01 Middle/bottom 9-10 1,250 <2

20000824-Site 30-C-SW-01 South Wall 6-7 500 <2

20000824-Site 30-C-WW-01 West Wall 5 12 < 2

Site 32 20001002-Site 32-C-B-01 Middle/bottom 10 1,860 70

20001002-Site 32-C-EW-01 East Wall 8 3,330 26

20001002-Site 32-C-WW-01 West Wall 8 1,800 110

20001002-Site 32-C-SW-01 South Wall 8 1,680 7

20001002-Site 32-C-NW-01 North Wall 8 6,884 780

Site 33 20000806-Site 33-SW South Wall 8 10.5 <2

20000806-Site 33-B1 Middle/bottom 10 45 <2

20000806-Site 33-EW East Wall 8 <1 <1

20000806-Site 33-WW West Wall 8 420 <1

20000806-Site 33-NW North Wall 8 <2 <2

ppm parts per million
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Confirmation samples were sent to Severn Trent Laboratories in Pensacola, Florida. Samples
were analyzed for the following parameters:

•  Volatile organic compounds (VOCs) by SW-846 Method 8260B
•  TRPH by the FL-PRO method
•  Total metals by SW-846 Method 6010
•  Polycyclic aromatic hydrocarbons (PAHs) by SW-846 Method 8310

The sample locations and summaries of the results for Sites 30, 32, and 33 are presented in
Figures 3-2, 3-3, and 3-4, respectively. Tables 3-3, 3-4, and 3-5 present the analytical
summary results for Sites 30, 32, and 33, respectively. The laboratory analytical results for
soil confirmation are included as Appendix E. The results are summarized in the following
paragraphs.

3.2.3.1 Data Quality Evaluation
Soil samples were collected at NAS Whiting Field, Milton, Florida, in August and
October 2000. Field quality control samples including equipment rinsate blanks, field
duplicates, trip blanks, and matrix spike/matrix spike duplicate pairs were submitted to
Severn Trent Laboratories, Pensacola, FL.

The data were validated by Environmental Data Management & Chemistry Consulting
Services for compliance with the analytical method requirements. This also included a
review of the data to assess the accuracy, precision, and completeness using a CCI-approved
checklist based on the EPA National Functional Guidelines for Organic Data Review and
National Functional Guidelines for Inorganic Data Review . Quality assurance/quality control
(QA/QC) summary forms and data reports were reviewed.

Several quality control exceptions resulted in qualification of the analytical data. These
exceptions and qualifications are summarized in the following paragraphs. The full report is
included in Appendix D.

Laboratory control sample recoveries were low for 4-methyl-2-pentanone, 2-hexanone,
trichlorotrifluoromethane, dibromochloromethane, and dichlorodifluorormethane. The
results for these parameters are qualified as estimates in the associated samples (detects
flagged “J”, non-detects flagged “UJ”).

•  Low concentrations of acetone, 2-butanone, methylene chloride, and toluene were
detected in laboratory method blanks, equipment rinsate blanks, and trip blanks. Sample
concentrations less than the action levels were qualified as not detected due to blank
contamination.

•  Multiple target compounds did not meet continuing calibration verification standard
criteria. These targets were qualified as estimated (detects flagged “J”, non-detects
flagged “UJ”) in the associated samples. The target compounds include acetone;
2-butanone; n-butylbenzene; sec-butylbenzene; chloromethane; 2-chlorotoluene;
4-chlorotoluene; 1,2-dichlorobenzene; 1,4-dichlorobenzene; hexachlorobutadiene;
p-isopropyl toluene; 1,2,3-trichlorobenzene; 1,2,4-trichlorobenzene;
1,2,4-trimethylbenzene; and 1,3,5-trimethylbenzene.
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•  One internal standard was below criteria for the semivolatile analysis of samples 08682-6,
40011-1, 101-2, and 1011-6. The compounds quantitated using this internal standard were
qualified as estimated (detects flagged “J”, non-detects flagged “UJ”).

•  One matrix spike/matrix spike duplicate did not meet precision criteria for total
extractable petroleum hydrocarbons. No data were qualified based on this exception.

No data were rejected during the data review/validation process. The project objectives and
the data can be used in the project decision-making process as qualified by the data quality
evaluation process.

3.2.3.2 Site 30
Samples from the sidewalls of the excavation at Site 30 were collected from 6 to 7 feet bls
with the exception of the west wall. The sample collected from the west wall was collected
from approximately 5 feet bls. Sample results were compared to the Soil Cleanup Target
Levels (SCTLs) for Leachability Based on Groundwater (Chapter 62-777 FAC). Figure 3-2
presents the sample locations and the corresponding sample results (exceedences only). The
east wall exhibited soil concentrations above the SCTLs for three VOCs including total
xylenes; 1,3,5-trimethylbenzene; and 1,2,4-trimethylbenzene. Maximum TRPH
concentrations were 6,600 milligrams per kilogram (mg/kg) which significantly exceed the
SCTL of 340 mg/kg. Naphthalene, 1-methyl naphthalene, and 2-methyl naphthalene were
the only PAHs with concentrations above the SCTLs. The only exceedences detected from
the north wall was chromium at 66 mg/kg (SCTL for chromium is 38 mg/kg). There were
no soil exceedences detected from the south wall or the west wall.

The bottom sample and its duplicate (collected from 9 to 10 feet bls) exhibited soil
concentrations above the SCTLs for several VOCs including total xylenes; 1,3,5-
trimethylbenzene; 1,2,4-trimethylbenzene; isopropylbenzene; and naphthalene. Maximum
TRPH concentrations were 7,000 mg/kg which significantly exceed the SCTL of 340 mg/kg.
Naphthalene, 1-methyl naphthalene, 2-methyl naphthalene, and benzo(a)anthracene
(duplicate sample only) were the only PAHs with concentrations above the SCTLs. Table 3-3
presents a summary of the confirmation sample results.

Based on the confirmation sample results, clean soil was found in the southern edge and
western edge of the excavation (Figure 3-2). Further investigation may be warranted to the
north, east, and vertically.

At the request of the Southern Division RPM the excavated soil from Site 30 was sampled to
determine if it could be reused as backfill. The analysis indicated that elevated TRPH and
arsenic levels were above the SCTLs, which prevented it from being used as backfill.
However, all of the excavated soil was determined to be nonhazardous and disposed of
accordingly.
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TABLE 3-3
Analytical Summary Results for Site 30
Project Completion Report, NAS Whiting Field

Sample ID No.

Site
30-C-EW-01

East Wall

Site
30-C-SW-01
South Wall

Site
30-C-NW-01
North Wall

Site
30-C-WW-01

West Wall

Site
30-C-B-01

Bottom

Site
30-C-B-02

Bottom

62-777
FAC

Direct
Exposure

62-777
FAC

Direct
Exposure

62-777
FAC

Laboratory ID No. 08682-1 08682-2 08682-3 08682-4 08682-5 08682-6 Residential Industrial Leachability
Depth 6-7 ft bls 6-7 ft bls 6-7 ft bls 5 ft bls 9-10 ft bls 9-10 ft bls

LABORATORY ANALYSES Units Soil Soil Soil Soil Soil Soil
Volatile Organic Compounds (8260B)

Dichlorodifluoromethane mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 56 370 44
Chloromethane mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 1.7 2.3 0.01

Vinyl Chloride mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 0.03 0.04 0.007
Bromomethane mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 2.2 15 0.05

Chloroethane mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 2.9 4 0.06
Trichlorofluoromethane mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 200 1300 33

1,1-Dichloroethene mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 0.09 0.1 0.06
Methylene Chloride mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 16 23 0.02

trans-1,2-Dichloroethene mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 31 210 0.7
1,1-Dichloroethane mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 290 2000 0.4

2,2-Dichloropropane mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U
cis-1,2-Dichloroethene mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 19 130 0.4
Bromochloromethane mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 57 390 0.6

Chloroform mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 0.4 0.5 0.03
1,1,1-Trichloroethane mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 400 3300 1.9
Carbon Tetrachloride mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 0.4 0.6 0.04
1,1-Dichloropropene mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U

Benzene mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 1.1 1.6 0.007
1,2-Dichloroethane mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 0.5 0.7 0.01

Trichloroethene mg/kg 0.3 U 0.006 U 0.0049 U 0.006 0.57 U 0.53 U 6 8.5 0.03
Vinyl Acetate mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 230 1600 0.4

1,2-Dichloropropane mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 0.6 0.8 0.03
Dibromomethane mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 0.01 0.04 0.0001

Bromodichloromethane mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 1.4 2 0.004
cis-1,3-Dichloropropene mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 0.2 0.2 0.001

Toluene mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 380 2600 0.5
trans-1,3-Dichloropropene mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 0.2 0.2 0.001

1,1,2-Trichloroethane mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 1.3 1.8 0.03
Tetrachloroethene mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 8.9 17 0.03

1,3-Dichloropropane mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U
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TABLE 3-3
Analytical Summary Results for Site 30
Project Completion Report, NAS Whiting Field

Sample ID No.

Site
30-C-EW-01

East Wall

Site
30-C-SW-01
South Wall

Site
30-C-NW-01
North Wall

Site
30-C-WW-01

West Wall

Site
30-C-B-01

Bottom

Site
30-C-B-02

Bottom

62-777
FAC

Direct
Exposure

62-777
FAC

Direct
Exposure

62-777
FAC

Laboratory ID No. 08682-1 08682-2 08682-3 08682-4 08682-5 08682-6 Residential Industrial Leachability
Depth 6-7 ft bls 6-7 ft bls 6-7 ft bls 5 ft bls 9-10 ft bls 9-10 ft bls

LABORATORY ANALYSES Units Soil Soil Soil Soil Soil Soil

Dibromochloromethane mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 1.4 2.1 0.003
1,2-Dibromoethane mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 0.01 0.04 0.0001

Chlorobenzene mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 30 200 1.3
1,1,1,2-Tetrachloroethane mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 4 5.7 0.01

Ethylbenzene mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.22 J 0.20 J 1100 8400 0.6
Total Xylenes mg/kg 0.27 J 0.018 U 0.015 U 0.015 U 0.49 J 0.47 J 5900 40000 0.2

Styrene mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 2700 21000 3.6
Bromoform mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 48 84 0.03

1-Methylethylbenzene mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U
Bromobenzene mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U

1,1,2,2-Tetrachloroethane mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 0.7 1.1 0.002
1,2,3-Trichloropropane mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 0.01 0.02 0.001

n-Propylbenzene mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.75 0.7
2-Chlorotoluene mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 120 850 2.8
4-Chlorotoluene mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 100 730 2.5

1,3,5-Trimethylbenzene mg/kg 1.3 0.006 U 0.0049 U 0.005 U 1.8 1.7 11 74 0.3
tert-Butylbenzene mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U

1,2,4-Trimethylbenzene mg/kg 0.93 0.006 U 0.0049 U 0.005 U 11 11 13 88 0.3
sec-Butylbenzene mg/kg 0.11 J 0.006 U 0.0049 U 0.005 U 1.1 0.95

1,3-Dichlorobenzene mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 27 180 0.3
1,4-Dichlorobenzene mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 6 9 2.2

Isopropylbenzene mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.28 J 0.29 J 160 1100 0.2
p-Isopropyltoluene mg/kg 1.6 0.006 U 0.0049 U 0.005 U 2.7 2.5

n-Butylbenzene mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U
1,2-Dichlorobenzene mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 650 4600 17

1,2-Dibromo-3-chloropropane mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 0.8 2.7 0.001
1,2,4-Trichlorobenzene mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 560 7500 5.3

Hexachlorobutadiene mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 6.3 12 1.1
Naphthalene mg/kg 0.3 U 0.0028 J 0.0049 U 0.005 U 18 18 40 270 1.7
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TABLE 3-3
Analytical Summary Results for Site 30
Project Completion Report, NAS Whiting Field

Sample ID No.

Site
30-C-EW-01

East Wall

Site
30-C-SW-01
South Wall

Site
30-C-NW-01
North Wall

Site
30-C-WW-01

West Wall

Site
30-C-B-01

Bottom

Site
30-C-B-02

Bottom

62-777
FAC

Direct
Exposure

62-777
FAC

Direct
Exposure

62-777
FAC

Laboratory ID No. 08682-1 08682-2 08682-3 08682-4 08682-5 08682-6 Residential Industrial Leachability
Depth 6-7 ft bls 6-7 ft bls 6-7 ft bls 5 ft bls 9-10 ft bls 9-10 ft bls

LABORATORY ANALYSES Units Soil Soil Soil Soil Soil Soil
1,2,3-Trichlorobenzene mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 560 7400 4.6
Methyl-tert-butyl-ether mg/kg 0.3 U 0.006 U 0.0049 U 0.005 U 0.57 U 0.53 U 3200 22000 0.2

Total Recoverable Petroleum Hydrocarbons (FL-PRO)
TRPH mg/kg 6600 320 15 87 7000 5700 340 2500 340

Metals (6010)
Arsenic mg/kg 7.4 6.4 9.4 3 5 4.7 0.8 3.7 29

Chromium mg/kg 26 25 66 18 14 12 210 420 38
Cadmium mg/kg 0.14 J 0.08 U 0.10 U 0.07 U 0.10 U 0.11 U 75 1300 8

Lead mg/kg 8.2 7.2 6.6 21 5.7 3.8 400 920
Polycyclic Aromatic Hydrocarbons (8310)

Naphthalene mg/kg 3.4 0.4 U 0.39 U 0.38 U 5.9 11 40 270 1.7
Acenaphthylene mg/kg 2.0 U 0.4 U 0.39 U 0.38 U 0.39 U 0.39 U 1100 11000 27

1-Methyl naphthalene mg/kg 13 0.096 J 0.39 U 0.38 U 15 27 68 470 2.2
2-Methyl naphthalene mg/kg 15 0.100 J 0.39 U 0.38 U 19 35 80 560 6.1

Acenaphthene mg/kg 2.0 U 0.4 U 0.39 U 0.38 U 0.39 U 0.39 U 1900 18000 2.1
Fluorene mg/kg 2.0 U 0.4 U 0.39 U 0.38 U 2.1 4.2 2200 28000 160

Phenanthrene mg/kg 0.500 J 0.4 U 0.39 U 0.38 U 6.1 11 2000 30000 250
Anthracene mg/kg 2.0 U 0.4 U 0.39 U 0.38 U 1.2 2.1 18000 260000 2500

Fluoranthene mg/kg 0.320 J 0.4 U 0.39 U 0.38 U 7.1 12 2900 48000 1200
Pyrene mg/kg 0.340 J 0.4 U 0.39 U 0.38 U 5.5 9.0 2200 37000 880

Benzo(a)anthracene mg/kg 2.0 U 0.4 U 0.39 U 0.38 U 2 3.4 1.4 5 3.2
Chrysene mg/kg 2.0 U 0.4 U 0.39 U 0.38 U 1.6 2.6 140 450 77

Benzo(b)fluoranthene mg/kg 2.0 U 0.4 U 0.39 U 0.38 U 1.5 2.4 J 1.4 4.8 10
Benzo(k)fluoranthene mg/kg 2.0 U 0.4 U 0.39 U 0.38 U 0.6 0.98 J 15 52 25

Benzo(a)pyrene mg/kg 2.0 U 0.4 U 0.39 U 0.38 U 0.87 1.4 J 0.1 0.5 8
Dibenz(a,h)anthracene mg/kg 2.0 U 0.4 U 0.39 U 0.38 U 0.39 U 0.39 U 0.1 0.5 30

Benzo(g,h,i)perylene mg/kg 2.0 U 0.4 U 0.39 U 0.38 U 0.22 J 0.72 J 2300 41000 32000
Ideno(1,2,3-cd)pyrene mg/kg 2.0 U 0.4 U 0.39 U 0.38 U 0.24 J 0.76 J 1.5 5.3 28

Note: results exceeding leachability criteria are shown in bold text.
U = undetected
J = estimated
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TABLE 3-4
Analytical Summary Results for Site 32
Project Completion Report, NAS Whiting Field

Sample ID No.

Site
32-C-SW-01
South Wall

Site
32-C-EW-01

East Wall

Site
32-C-NW-01
North Wall

Site
32-C-WW-01

West Wall

Site
32-C-B-01

Bottom

Site
32-C-B-02

Bottom

62-777
FAC

Direct
Exposure

62-777
FAC

Direct
Exposure

62-777
FAC

Laboratory ID No. 10011-1 10011-2 10011-3 10011-4 10011-5 10011-6 Residential Industrial Leachability
Depth 8 ft bls 8 ft bls 8 ft bls 8 ft bls 10 ft bls 10 ft bls

LABORATORY ANALYSES Units Soil Soil Soil Soil Soil Soil
Volatile Organic Compounds (8260B)

Dichlorodifluoromethane mg/kg 0.11 U 1.3 U 0.53 U 0.0049 UJ 0.50 U 0.47 U 56 370 44
Chloromethane mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 1.7 2.3 0.01

Vinyl Chloride mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 0.03 0.04 0.007
Bromomethane mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 2.2 15 0.05

Chloroethane mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 2.9 4 0.06
Trichlorofluoromethane mg/kg 0.11 U 1.3 U 0.53 U 0.0049 UJ 0.37 J 0.38 J 200 1300 33

1,1-Dichloroethene mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 0.09 0.1 0.06
Methylene Chloride mg/kg 0.11 U 1.3 U 0.53 U 0.004 J 0.50 U 0.47 U 16 23 0.02

trans-1,2-Dichloroethene mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 31 210 0.7
1,1-Dichloroethane mg/kg 0.082 J 1.3 U 0.53 U 0.0049 U 1.1 0.82 290 2000 0.4

2,2-Dichloropropane mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U
cis-1,2-Dichloroethene mg/kg 0.11 U 1.6 0.53 U 0.0049 U 1.5 1.2 19 130 0.4
Bromochloromethane mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 57 390 0.6

Chloroform mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 0.4 0.5 0.03
1,1,1-Trichloroethane mg/kg 2 1.3 U 0.53 U 0.0049 U 3.2 2.7 400 3300 1.9
Carbon Tetrachloride mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 0.4 0.6 0.04
1,1-Dichloropropene mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U

Benzene mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.14 J 0.12 J 1.1 1.6 0.007
1,2-Dichloroethane mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 0.5 0.7 0.01

Trichloroethene mg/kg 0.33 1.3 U 0.53 U 0.0049 U 3.6 3.6 6 8.5 0.03
Vinyl Acetate mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 230 1600 0.4

1,2-Dichloropropane mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 0.6 0.8 0.03
Dibromomethane mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 0.01 0.04 0.0001

Bromodichloromethane mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 1.4 2 0.004
cis-1,3-Dichloropropene mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 0.2 0.2 0.001

Toluene mg/kg 0.037 J 1.2 J 0.53 U 0.0049 U 1.7 1.8 380 2600 0.5
trans-1,3-Dichloropropene mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 0.2 0.2 0.001

1,1,2-Trichloroethane mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 1.3 1.8 0.03
Tetrachloroethene mg/kg 2.6 1.3 U 0.53 U 0.0049 U 4.1 4.2 8.9 17 0.03
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TABLE 3-4
Analytical Summary Results for Site 32
Project Completion Report, NAS Whiting Field

Sample ID No.

Site
32-C-SW-01
South Wall

Site
32-C-EW-01

East Wall

Site
32-C-NW-01
North Wall

Site
32-C-WW-01

West Wall

Site
32-C-B-01

Bottom

Site
32-C-B-02

Bottom

62-777
FAC

Direct
Exposure

62-777
FAC

Direct
Exposure

62-777
FAC

Laboratory ID No. 10011-1 10011-2 10011-3 10011-4 10011-5 10011-6 Residential Industrial Leachability
Depth 8 ft bls 8 ft bls 8 ft bls 8 ft bls 10 ft bls 10 ft bls

LABORATORY ANALYSES Units Soil Soil Soil Soil Soil Soil

1,3-Dichloropropane mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U
Dibromochloromethane mg/kg 0.11 U 1.3 U 0.53 U 0.0049 UJ 0.50 U 0.47 U 1.4 2.1 0.003

1,2-Dibromoethane mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 0.01 0.04 0.0001
Chlorobenzene mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 30 200 1.3

1,1,1,2-Tetrachloroethane mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 4 5.7 0.01
Ethylbenzene mg/kg 0.11 U 6.3 4.7 0.0049 U 0.98 0.51 1100 8400 0.6
Total Xylenes mg/kg 0.42 52 0.11 J 0.015 U 5.8 2.8 5900 40000 0.2

Styrene mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 2700 21000 3.6
Bromoform mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 48 84 0.03

1-Methylethylbenzene mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U
Bromobenzene mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U

1,1,2,2-Tetrachloroethane mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 0.7 1.1 0.002
1,2,3-Trichloropropane mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 0.01 0.02 0.001

n-Propylbenzene mg/kg 0.066 J 6.6 8.7 0.0049 UJ 1 0.68
2-Chlorotoluene mg/kg 0.11 U 1.3 U 0.53 U 0.0049 UJ 0.50 U 0.47 U 120 850 2.8
4-Chlorotoluene mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 100 730 2.5

1,3,5-Trimethylbenzene mg/kg 1.9 J 26 J 0.38 J 0.0049 UJ 3.9 J 1.9 J 11 74 0.3
tert-Butylbenzene mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U

1,2,4-Trimethylbenzene mg/kg 1.2 63 0.66 0.0049 UJ 8.6 4.7 13 88 0.3
sec-Butylbenzene mg/kg 0.12 2.6 3.6 0.0049 UJ 0.78 0.54

1,3-Dichlorobenzene mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 27 180 0.3
1,4-Dichlorobenzene mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 6 9 2.2

Isopropylbenzene mg/kg 0.11 U 2.9 2.8 0.0049 U 0.5 0.27 J 160 1100 0.2
p-Isopropyltoluene mg/kg 0.62 4 0.53 U 0.0049 UJ 1.1 0.61

n-Butylbenzene mg/kg 0.11 U 1.3 U 5.9 0.0049 UJ 0.50 U 0.47 U
1,2-Dichlorobenzene mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 650 4600 17

1,2-Dibromo-3-chloropropane mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 0.8 2.7 0.001
1,2,4-Trichlorobenzene mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 560 7500 5.3

Hexachlorobutadiene mg/kg 0.11 U 1.3 U 0.53 U 0.0049 UJ 0.50 U 0.47 U 6.3 12 1.1
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TABLE 3-4
Analytical Summary Results for Site 32
Project Completion Report, NAS Whiting Field

Sample ID No.

Site
32-C-SW-01
South Wall

Site
32-C-EW-01

East Wall

Site
32-C-NW-01
North Wall

Site
32-C-WW-01

West Wall

Site
32-C-B-01

Bottom

Site
32-C-B-02

Bottom

62-777
FAC

Direct
Exposure

62-777
FAC

Direct
Exposure

62-777
FAC

Laboratory ID No. 10011-1 10011-2 10011-3 10011-4 10011-5 10011-6 Residential Industrial Leachability
Depth 8 ft bls 8 ft bls 8 ft bls 8 ft bls 10 ft bls 10 ft bls

LABORATORY ANALYSES Units Soil Soil Soil Soil Soil Soil
Naphthalene mg/kg 0.11 U 17 14 0.0049 U 4.3 3.3 40 270 1.7

1,2,3-Trichlorobenzene mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 560 7400 4.6
Methyl-tert-butyl-ether mg/kg 0.11 U 1.3 U 0.53 U 0.0049 U 0.50 U 0.47 U 3200 22000 0.2

Total Recoverable Petroleum Hydrocarbons (FL-PRO)
TRPH mg/kg 960 350 1200 47 1700 2400 340 2500 340

Metals (6010)
Arsenic mg/kg 3.1 4.7 1.2 7.8 2.6 2.8 0.8 3.7 29

Chromium mg/kg 16 24 7 27 14 15 210 420 38
Cadmium mg/kg 0.57 0.10 U 0.09 U 0.09 U 0.45 J 0.28 J 75 1300 8

Lead mg/kg 46 6.2 5.6 6.9 50 35 400 920
Polycyclic Aromatic Hydrocarbons (8310)

Naphthalene mg/kg 0.98 5.6 6.5 0.37 U 1.9 1.8 J 40 270 1.7
Acenaphthylene mg/kg 0.37 U 3.6 U 3.6 U 0.37 U 1.9 U 1.8 U 1100 11000 27

1-Methyl naphthalene mg/kg 1.8 11 9.7 0.37 U 1.6 J 1.5 J 68 470 2.2
2-Methyl naphthalene mg/kg 1.9 15 15 0.37 U 2.2 2.1 80 560 6.1

Acenaphthene mg/kg 0.48 0.53 J 3.6 U 0.37 U 1.2 J 1.1 J 1900 18000 2.1
Fluorene mg/kg 0.38 0.69 J 3.6 U 0.37 U 0.69 J 0.69 J 2200 28000 160

Phenanthrene mg/kg 2.1 1.9 J 3.6 U 0.37 U 3.8 3.7 2000 30000 250
Anthracene mg/kg 0.52 0.39 J 3.6 U 0.37 U 0.65 J 0.69 J 18000 260000 2500

Fluoranthene mg/kg 2.8 2.2 J 3.6 U 0.063 J 4.2 4.5 2900 48000 1200
Pyrene mg/kg 2.6 2.2 J 3.6 U 0.059 J 3.8 4.0 2200 37000 880

Benzo(a)anthracene mg/kg 1 0.82 J 3.6 U 0.37 U 1.3 J 1.1 J 1.4 5 3.2
Chrysene mg/kg 0.95 0.65 J 3.6 U 0.37 U 0.96 J 0.93 J 140 450 77

Benzo(b)fluoranthene mg/kg 1.1 J 0.62 J 3.6 U 0.37 U 1.1 J 1.0 J 1.4 4.8 10
Benzo(k)fluoranthene mg/kg 0.45 J 3.6 UJ 3.6 U 0.37 U 0.51 J 0.44 J 15 52 25

Benzo(a)pyrene mg/kg 0.61 J 0.44 J 3.6 U 0.37 U 0.58 J 0.55 J 0.1 0.5 8
Dibenz(a,h)anthracene mg/kg 0.37 UJ 3.6 UJ 3.6 U 0.37 U 1.9 U 1.8 UJ 0.1 0.5 30

Benzo(g,h,i)perylene mg/kg 0.14 J 3.6 UJ 3.6 U 0.37 U 1.9 U 1.8 UJ 2300 41000 32000
Ideno(1,2,3-cd)pyrene mg/kg 0.15 J 3.6 UJ 3.6 U 0.37 U 1.9 U 1.8 UJ 1.5 5.3 28

Note: results exceeding leachability criteria are shown in bold text.
U = undetected
J = estimated
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TABLE 3-5
Analytical Summary Results for Site 33
Project Completion Report, NAS Whiting Field

Sample ID No.

Site
33-C-B1
Bottom

Site
33-C-B2
Bottom

Site
33-C-SW

South Wall

Site
33-C-EW
East Wall

Site
33-C-WW
West Wall

Site
33-C-NW

North Wall

Site
33-C-EW-01

East Wall

62-777
FAC

Direct
Exposure

62-777
FAC

Direct
Exposure

62-777
FAC

Laboratory ID No. 08205-1 08205-2 08205-3 08205-4 08205-5 08205-6 08335-1 Residential Industrial Leachability
Depth 10 ft bls 10 ft bls 8 ft bls 8 ft bls 8 ft bls 8 ft bls 8 ft bls

LABORATORY ANALYSES Units Soil Soil Soil Soil Soil Soil Soil
Volatile Organic Compounds (8260B)

Dichlorodifluoromethane mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 56 370 44
Chloromethane mg/kg 0.0054 UJ 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 1.7 2.3 0.01

Vinyl Chloride mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 0.03 0.04 0.007
Bromomethane mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 2.2 15 0.05

Chloroethane mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 2.9 4 0.06
Trichlorofluoromethane mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 200 1300 33

1,1-Dichloroethene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 0.09 0.1 0.06
Methylene Chloride mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 16 23 0.02

trans-1,2-Dichloroethene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 31 210 0.7
1,1-Dichloroethane mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 290 2000 0.4

2,2-Dichloropropane mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U ---
cis-1,2-Dichloroethene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 19 130 0.4
Bromochloromethane mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 57 390 0.6

Chloroform mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 0.4 0.5 0.03
1,1,1-Trichloroethane mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 400 3300 1.9
Carbon Tetrachloride mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 0.4 0.6 0.04
1,1-Dichloropropene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U ---

Benzene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 1.1 1.6 0.007
1,2-Dichloroethane mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 0.5 0.7 0.01

Trichloroethene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0012 J 0.0065 U --- 6 8.5 0.03
Vinyl Acetate mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 230 1600 0.4

1,2-Dichloropropane mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 0.6 0.8 0.03
Dibromomethane mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 0.01 0.04 0.0001

Bromodichloromethane mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 1.4 2 0.004
cis-1,3-Dichloropropene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 0.2 0.2 0.001

Toluene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0061 U 0.0065 U --- 380 2600 0.5
trans-1,3-Dichloropropene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 0.2 0.2 0.001

1,1,2-Trichloroethane mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 1.3 1.8 0.03
Tetrachloroethene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 8.9 17 0.03
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TABLE 3-5
Analytical Summary Results for Site 33
Project Completion Report, NAS Whiting Field

Sample ID No.

Site
33-C-B1
Bottom

Site
33-C-B2
Bottom

Site
33-C-SW

South Wall

Site
33-C-EW
East Wall

Site
33-C-WW
West Wall

Site
33-C-NW

North Wall

Site
33-C-EW-01

East Wall

62-777
FAC

Direct
Exposure

62-777
FAC

Direct
Exposure

62-777
FAC

Laboratory ID No. 08205-1 08205-2 08205-3 08205-4 08205-5 08205-6 08335-1 Residential Industrial Leachability
Depth 10 ft bls 10 ft bls 8 ft bls 8 ft bls 8 ft bls 8 ft bls 8 ft bls

LABORATORY ANALYSES Units Soil Soil Soil Soil Soil Soil Soil

1,3-Dichloropropane mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U ---
Dibromochloromethane mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 1.4 2.1 0.003

1,2-Dibromoethane mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 0.01 0.04 0.0001
Chlorobenzene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 30 200 1.3

1,1,1,2-Tetrachloroethane mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 4 5.7 0.01
Ethylbenzene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 1100 8400 0.6
Total Xylenes mg/kg 0.016 U 0.015 U 0.017 U 0.016 U 0.015 U 0.019 U --- 5900 40000 0.2

Styrene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 2700 21000 3.6
Bromoform mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 48 84 0.03

1-Methylethylbenzene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U ---
Bromobenzene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U ---

1,1,2,2-Tetrachloroethane mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 0.7 1.1 0.002
1,2,3-Trichloropropane mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 0.01 0.02 0.001

n-Propylbenzene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U ---
2-Chlorotoluene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 120 850 2.8
4-Chlorotoluene mg/kg 0.0054 UJ 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 100 730 2.5

1,3,5-Trimethylbenzene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 11 74 0.3
tert-Butylbenzene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U ---

1,2,4-Trimethylbenzene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 13 88 0.3
sec-Butylbenzene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U ---

1,3-Dichlorobenzene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 27 180 0.3
1,4-Dichlorobenzene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 6 9 2.2

Isopropylbenzene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 160 1100 0.2
p-Isopropyltoluene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U ---

n-Butylbenzene mg/kg 0.0054 UJ 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U ---
1,2-Dichlorobenzene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 650 4600 17

1,2-Dibromo-3-chloropropane mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 0.8 2.7 0.001
1,2,4-Trichlorobenzene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 560 7500 5.3

Hexachlorobutadiene mg/kg 0.0054 UJ 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 6.3 12 1.1
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TABLE 3-5
Analytical Summary Results for Site 33
Project Completion Report, NAS Whiting Field

Sample ID No.

Site
33-C-B1
Bottom

Site
33-C-B2
Bottom

Site
33-C-SW

South Wall

Site
33-C-EW
East Wall

Site
33-C-WW
West Wall

Site
33-C-NW

North Wall

Site
33-C-EW-01

East Wall

62-777
FAC

Direct
Exposure

62-777
FAC

Direct
Exposure

62-777
FAC

Laboratory ID No. 08205-1 08205-2 08205-3 08205-4 08205-5 08205-6 08335-1 Residential Industrial Leachability
Depth 10 ft bls 10 ft bls 8 ft bls 8 ft bls 8 ft bls 8 ft bls 8 ft bls

LABORATORY ANALYSES Units Soil Soil Soil Soil Soil Soil Soil
Naphthalene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 40 270 1.7

1,2,3-Trichlorobenzene mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.0052 U 0.0065 U --- 560 7400 4.6
Methyl-tert-butyl-ether mg/kg 0.0054 U 0.0049 U 0.0056 U 0.0054 U 0.011 0.0065 U --- 3200 22000 0.2

Total Recoverable Petroleum Hydrocarbons (FL-PRO)
TRPH mg/kg 52 40 20 3.5 10 53 --- 340 2500 340

Metals (6010)
Arsenic mg/kg 4.8 4.4 2.4 9.1 3.2 3.1 2.7 J 0.8 3.7 29

Chromium mg/kg 18 18 8.3 36 13 9.9 --- 210 420 38
Cadmium mg/kg 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.10 U --- 75 1300 8

Lead mg/kg 8.1 7.5 5 8.6 12 8.4 --- 400 920
Polycyclic Aromatic Hydrocarbons (8310)

Naphthalene mg/kg 0.37 U 0.36 U 0.36 U 0.39 U 0.38 U 0.37 U --- 40 270 1.7
Acenaphthylene mg/kg 0.37 U 0.36 U 0.36 U 0.39 U 0.38 U 0.37 U --- 1100 11000 27

1-Methyl naphthalene mg/kg 0.37 U 0.36 U 0.36 U 0.39 U 0.38 U 0.37 U --- 68 470 2.2
2-Methyl naphthalene mg/kg 0.37 U 0.36 U 0.36 U 0.39 U 0.38 U 0.37 U --- 80 560 6.1

Acenaphthene mg/kg 0.37 U 0.36 U 0.36 U 0.39 U 0.38 U 0.37 U --- 1900 18000 2.1
Fluorene mg/kg 0.37 U 0.36 U 0.36 U 0.39 U 0.38 U 0.37 U --- 2200 28000 160

Phenanthrene mg/kg 0.37 U 0.36 U 0.36 U 0.39 U 0.38 U 0.37 U --- 2000 30000 250
Anthracene mg/kg 0.37 U 0.36 U 0.36 U 0.39 U 0.38 U 0.37 U --- 18000 260000 2500

Fluoranthene mg/kg 0.37 U 0.36 U 0.36 U 0.39 U 0.38 U 0.37 U --- 2900 48000 1200
Pyrene mg/kg 0.37 U 0.36 U 0.36 U 0.39 U 0.38 U 0.37 U --- 2200 37000 880

Benzo(a)anthracene mg/kg 0.37 U 0.36 U 0.36 U 0.39 U 0.38 U 0.37 U --- 1.4 5 3.2
Chrysene mg/kg 0.37 U 0.36 U 0.36 U 0.39 U 0.38 U 0.37 U --- 140 450 77

Benzo(b)fluoranthene mg/kg 0.37 U 0.36 U 0.36 U 0.39 U 0.38 U 0.37 U --- 1.4 4.8 10
Benzo(k)fluoranthene mg/kg 0.37 U 0.36 U 0.36 U 0.39 U 0.38 U 0.37 U --- 15 52 25

Benzo(a)pyrene mg/kg 0.37 U 0.36 U 0.36 U 0.39 U 0.38 U 0.37 U --- 0.1 0.5 8
Dibenz(a,h)anthracene mg/kg 0.37 U 0.36 U 0.36 U 0.39 U 0.38 U 0.37 U --- 0.1 0.5 30

Benzo(g,h,i)perylene mg/kg 0.37 U 0.36 U 0.36 U 0.39 U 0.38 U 0.37 U --- 2300 41000 32000
Ideno(1,2,3-cd)pyrene mg/kg 0.37 U 0.36 U 0.36 U 0.39 U 0.38 U 0.37 U --- 1.5 5.3 28

Note: results exceeding leachability criteria are shown in bold text.
U = undetected
J = estimated



3.0 REMEDIAL ACTION ACTIVITIES

GNV\003677708-RAL1567.DOC 3-20

3.2.3.3 Site 32
Samples from the sidewalls of the excavation at Site 32 were collected from 8 feet bls. Figure
3-3 presents the sample locations and the corresponding analytical results (exceedences
only). The east wall exhibited soil concentrations above the SCTLs for several VOCs
including cis-1,2-dichloroethene; toluene; ethylbenzene; total xylenes; 1,3,5-
trimethylbenzene; 1,2,4-trimethylbenzene; isopropylbenzene; and naphthalene. Maximum
TRPH concentrations were 350 mg/kg, which slightly exceed the SCTL of 340 mg/kg. PAH
exceedences include naphthalene, 1-methyl naphthalene, and 2-methyl naphthalene.

The south wall exhibited soil concentrations above the SCTLs for several VOCs including
1,1,1-trichloroethane; trichloroethene; tetrachloroethene; total xylenes; 1,3,5-trimethylbenzene;
and 1,2,4-trimethylbenzene. Maximum TRPH concentrations were 960 mg/kg, which
significantly exceed the SCTL of 340 mg/kg. There were no metal or PAH exceedences.

The north wall exhibited soil concentrations above the SCTLs for several VOCs including
ethylbenzene; 1,3,5-trimethylbenzene; 1,2,4-trimethylbenzene; isopropylbenzene; and
naphthalene. Maximum TRPH concentrations were 1,200 mg/kg, which significantly exceed
the SCTL of 340 mg/kg. PAH exceedences include naphthalene, 1-methyl naphthalene, and
2-methyl naphthalene.

There were no SCTL exceedences from the sample collected from the west wall.

The bottom sample and its duplicate (collected from 10 feet bls) exhibited soil concentrations
above the SCTLs for several VOCs including 1,1-dichloroethane; cis-1,2-dichloroethene; 1,1,1-
trichloroethane; benzene; trichloroethene; toluene; tetrachloroethene; ethylbenzene (native
sample only); total xylenes; 1,3,5-trimethylbenzene; 1,2,4-trimethylbenzene; isopropylbenzene;
and naphthalene. Maximum TRPH concentrations were 2,400 mg/kg (in the duplicate
sample), which significantly exceed the SCTL of 340 mg/kg. Naphthalene was the only PAH
with concentrations above the SCTLs. Table 3-4 presents a summary of the confirmation
sample results.

Based on the confirmation sample results, clean soil was found only in the west edge of the
excavation. Further investigation may be warranted to the north, south, east, and vertically.

3.2.3.4 Site 33
Samples from the sidewalls of the excavation at Site 33 were collected from 8 feet bls. The
bottom sample and its duplicate were collected at 10 feet bls. Figure 3-4 presents the sample
locations and the corresponding analytical results (exceedences only). The sidewall and
bottom samples exhibited no soil concentrations above the SCTLs. Therefore, no further
investigation is warranted in the UST area of Site 33. The analytical summary results for
Site 33 are included in Table 3-5.

Pursuant to the request of the Southern Division RPM, the excavated soil from Site 33 was
sampled to determine if it was suitable for backfill. The results indicated that elevated VOC,
TRPH, and arsenic levels were above the SCTLs, which precluded it for use as backfill. All
of the excavated soil was determined to be nonhazardous and was disposed of accordingly.
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3.2.4 Site Restoration
All three sites were restored pursuant the Basewide Work Plan Addendum No. 01. Clean
soil was brought in from an offsite source. Analytical results of the offsite soil source are
presented in Appendix F. Loose soil was placed in each excavation in approximate 1-foot
lifts and machine compacted. Compaction testing was performed at 4 feet bls with a nuclear
density gauge to ensure proper compaction. The work plan specified 95 percent of the
standard proctor density, per American Society for Testing and Materials (ASTM) D698. A
third party geophysical testing firm conducted all of the testing. At a minimum, each of the
top four 1-foot lifts met the 95 percent compaction standard at each of the sites. At Site 33
the excavation was backfilled to the same elevation as the surrounding surface and was
covered with sod. At Sites 30 and 32, the excavations were backfilled to within 6 inches of
the surrounding surface. To be consistent with pre-remediation conditions, Sites 30 and 32
were finished with concrete. The concrete specification accepted by NASWF personnel (Mr.
Jim Holland) was 3,000 pounds per square inch (psi). which is standard for the industry
Details of the finishing standards are presented in the following paragraphs.

3.2.4.1 Sites 30 and 32
After the backfill was placed and compacted to the subgrade elevation, the rough edges of
the surrounding concrete and asphalt were sawcut to provide clean lines. One-half inch re-
enforcing rod (rebar) was doweled into the existing concrete on 24-inch centers. Rebar mat
was then constructed over the entire area on 24-inch centers. The rebar mat was installed
with chairs so that as the concrete was poured the rebar would not sink to the bottom of the
slab. Concrete was poured with a minimum thickness of 6-inches having compressive
strength of 3,500 pounds per square inch (psi) with 2 to 4 percent entrained air and a slump
of 4 to 6 inches. During the concrete pouring, a third party materials testing firm conducted
the field test and collected compressive strength testing cylinders. Slump and entrained air
testing was conducted on every load of concrete delivered to the project. Additionally,
concrete cylinders for compressive strength testing were collected for every 40 cubic yards
of concrete poured. After the concrete was finished, the surface was kept cool and hydrated
during the initial cure process. The area was cordoned off from vehicular traffic for seven
days while the concrete cured. Concrete test cylinders were scheduled to be tested at both 7
and 28 days after the concrete pour. The results of the 7- and 28-day tests at Sites 30 and 32
indicate that the concrete has met sufficient compressive strength. Details of the concrete
problems encountered are presented in Section 4.10 of this report.

3.2.4.2 Site 33
Once the backfilling and compaction testing was complete at Site 33, the top 2 inches of soil
was scarified and fertilized. Lawn fertilizer applied to the ground surface was to provide
adequate nutrients to the centipede sod installed. Approximately 500 square feet of
centipede sod was installed and immediately watered to ensure proper growth. The minor
holidays between the sod flats were filled with sand and contractors blend seed was sewn
on top of the sod to achieve fast growth. For several weeks following the sod installation,
the new sod was watered regularly.
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4.0 Performance Standards and Construction
Quality Control

The following quality controls (QCs) were implemented during the course of the project and
are described in this section:

•  Field observation

•  UST removal (including location, removal, contents sampling and waste characterization,
and containerization)

•  Excavation control (including field screening sampling and analysis)

•  Excavation confirmation sampling and analysis

•  Excavation backfill

•  Waste disposal

•  Site restoration

•  Equipment decontamination

4.1 Field Observation
CCI provided project oversight of all field operations throughout the project. CCI field
oversight staff included a site superintendent/site health and safety manager and a project
quality control manager. The quality control records for this project are included as
Appendix G. Detailed records of project activities were maintained in the site field records.
Photographs of all site activities were collected throughout the project and are included in
Appendix H.

4.2 UST Removal
The process for removing the USTs was similar at each site. The following controls were
employed for each UST removal:

•  The top covering was removed and the USTs were located. Initial visual inspection
found the UST piping had previously been removed and all of the tanks were open. Air
monitoring of the general vicinity and at the opening of the tanks was conducted to
ensure worker safety. Once deemed safe, the liquid (pumpable) contents were removed
and containerized. Two different methods of tank removal were employed:

•  Three of the nine tanks (Site 33 UST, Site 30 Tanks 1406F and G) were purged with
nitrogen or carbon dioxide and cut open in place (in the excavation), and the
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solid/sludge contents were removed and containerized. The tanks were
decontaminated as they were removed from the excavation.

•  Six of the nine tanks (Site 30 Tanks 1406H and I and Site 32 Tanks 1424E, F, G, and
H) were removed with solid/sludge contents in place (still inside the tank), and the
tanks were placed in rolloff boxes for secondary containment and staged away from
the excavations. Once all the tanks were removed from the site they were purged
with nitrogen or carbon dioxide and cut open.

•  The contents of each UST were sampled separately. Additionally, the liquids and
solids/sludge were sampled separately. All UST liquid contents were sampled from the
holding containers and composite samples were collected from each container. When
UST solid/sludge contents had been removed, all of the individual containers
comprising that tank’s contents were composite sampled. Where the UST solid/sludge
contents were still in the UST shell, the samples were composited from several aliquots
within that tank.

4.3 Excavation Control
The objective of the limited excavations was to remove the most contaminated soil from
around the UST. As previously mentioned, a predetermined 75 bank cubic yards per UST
was the target excavation. Soil removal began immediately after either the sod or concrete
was removed at the UST site. As the soil was being excavated, it was loaded into rolloff
boxes for temporary containment and handling. Soil quantities were calculated based on
standard volume measurements (length x width x height). Due to the depth of the
excavations and the nature of the soils in the excavations, portions of the excavation
sidewalls had to be sloped and access into the excavation was restricted.

The subsurface soil at all three UST sites had a pungent fuel odor and much of the soil
appeared discolored (dark gray to black). At Sites 32 and 33, the soil was removed to the
approximate determined target per UST. At Site 30, a 10- to 12-inch fire main (waterline)
along the west side of the excavation precluded excavation of the entire predetermined
quantity of soil.

4.4 Excavation Confirmation Sampling and Analysis
Soil screening was conducted with a FID and confirmation samples of the excavation
sidewalls and bottom were collected. The confirmation samples were analyzed for VOCs,
TRPH, total metals, and PAHs. Additionally, the excavated soils from Sites 30 and 33 were
sampled to determine if they would be suitable for subsurface backfill at the excavation
sites. All of the excavated soil was found to be unsuitable for backfill.

4.5 Excavation Backfill
Excavated soil was analyzed for use as backfill; however, based on analytical results, it was
unsuitable for use as backfill. Appendix I includes the laboratory analytical data for the
excavated soil. An outside borrow source was identified and proven suitable to supply
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backfill. Several viable sources were located and the most viable was selected. Both chemical
and physical characteristic samples were collected and analyzed on the soil from the chosen
borrow source. Soil analytical results were compared to the FDEP Chapter 62-777 SCTLs for
both direct exposure and leachability. The analytical results of the initial source for backfill
indicated elevated arsenic levels which precluded it from use at NAS Whiting Field.
Subsequently, another identified backfill source was sampled and analyzed. A delay in
productivity at the site was caused because the initial backfill source was unsuitable. The
second source was acceptable and work resumed.

Once the confirmation sample results were received from Sites 30 and 33 and the Southern
Division RPM reviewed the data, CCI was directed to backfill the excavations. Soil was
imported from the second identified borrow source and loosely placed in the excavations in
1-foot lifts. Subsequently, mechanical compaction of the 1-foot lifts was carried out. Soil
compaction testing of the top 4 feet was conducted in 1-foot lift intervals and a compaction
standard of 95 percent was achieved.

4.6 Waste Disposal
4.6.1 Soil
All of the soil and debris excavated at all three UST site locations were stored in rolloff
boxes, sampled, and analytically determined to be nonhazardous, with the exception of one
rolloff box of soil from Site 32. The rolloff box of soil with characteristic hazardous waste
constituents was visibly saturated with product at the time of excavation and sampled
separately. All of the nonhazardous soil was profiled, manifested, and shipped to the Waste
Management lined, Subtitle D Springhill Landfill facility in Cambellton, Florida. The rolloff
box of hazardous waste was shipped to the Waste Management Subtitle C facility in Emelle,
Alabama. Waste manifests are included in Appendices J and K.

4.6.2 UST Contents
The UST generated wastes were sampled as previously mentioned and profiled, manifested,
and disposed of accordingly. Several liquid wastestreams were determined to be
nonhazardous petroleum contact water and were sent to Industrial Water Services in
Mobile, Alabama. The wastestreams determined to be hazardous were sent to the Fisher
Industrial Services Subtitle C facility in Glencoe, Alabama. Disposal profiles are included in
Appendices J and K.

4.7 Site Restoration
All three sites were restored to their original condition as follows:

•  Sites 30 and 32 were backfilled with clean backfill to within 6 inches of the surrounding
surface. The backfill was compacted and compaction testing was conducted. A concrete
specification was proposed to NAS Whiting Field Public Works representatives and
accepted. Re-enforcing rod (rebar) was then doweled into the existing concrete around
the excavation area and 3,000 psi of concrete was poured. The concrete was also tested to
ensure it met the proposed specifications. The concrete at Site 30 initially failed the
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strength testing, but eventually passed and was accepted. Section 4.10 provides the
details of the problems encountered during concrete testing.

•  Site 33 was similarly backfilled and compacted pursuant to the Work Plan Addendum
specifications (CCI, 2000). Centipede sod was laid as the top cover. The surface soil was
fertilized prior to sod installation to provide suitable growth.

4.8 Equipment Decontamination
All of the equipment used during the project, which did or potentially came in direct contact
with contaminated soil or tank contents, was decontaminated in accordance with
decontamination procedures as specified in the Work Plan Addendum (CCI, 2000). The
chosen decontamination procedure was using either dry methods or a pressure washer. The
specific decontamination method was determined by the extent of contamination. All
decontamination-generated fluids were containerized and properly disposed of.

4.9 Surveying
Southern Surveying, Inc. of Navarre, Florida, surveyed the sites prior to excavating, post
excavating, and after the sites were restored. Horizontal control was based on the temporary
benchmarks. The survey drawings are included in Appendix A.

4.10 Problems Encountered
4.10.1 Site 30 Concrete
For site restoration purposes, 51 cubic yards of concrete were poured at Site 30. The
acceptable slump factor for the concrete is 2 to 4 inches. However, the slump factor for the
concrete slab at Site 30 ranged from 6.5 to 7 inches. The subcontractor responsible was
immediately advised that they were at risk for pouring the concrete. The subcontractor
elected to pour the concrete, given they had assurance from their concrete vendor that the
material in question would be more than sufficient to meet the specification.

Additionally, 7-day and 28-day compressive strength test cylinder samples were collected
by qualified outside materials testing firm at the time of the pour. The 7-day compressive
strength test cylinders were tested and were within the concrete specification range of 1,200
to 1,800 psi (2,134 and 2,072 psi). However, the 28-day compressive strength was reported to
be lower than the 7-day test result (1,682 and 2,035 psi) and below the specified 3,000 psi.
Generally, the 28-day test results are higher than the 7-day. Therefore, the testing firm
analyzed a second set of compressive strength cylinders with results also below the 28-day
specifications (2,176 and 3,073 psi). As result of these reports, a second qualified testing firm
was contracted to test a third set of cylinders. The second firm’s 28-day test results were
reported to be 3,710 and 3,540 psi, which is well within the acceptable guideline. Further
investigation is being conducted, but at this time the concrete is believed to be acceptable
and no additional site action is expected. Under the current contract, the concrete slab is
warranted for a period of one year. Should the concrete fail under normal site conditions, it
will be replaced at no cost to the Navy.
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4.10.2 Site 32 Concrete
After the concrete slab was poured at Site 32, the subcontractor was notified that the
concrete was improperly graded and showed signs of poor workmanship. As a result, the
subcontractor removed and replaced approximately 60 percent of the concrete slab (at no
cost to the Navy).
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5.0 Final Inspection

A final inspection was conducted on December 15, 2000, with NAS Whiting Field
representative Mr. Ron Stabler. The results of the inspection are presented in the following
sections.

5.1 Deficiencies
One deficiency was noted during the final inspection. There was excess grout adhering to
the fence posts at Site 32.

5.2 Corrective Action
On December 15, 2000, the excess concrete grout around the fence post was hand chiseled
and removed from the site at no additional cost to the Navy.
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6.0 Conclusions and Recommendations

6.1 Conclusions
Based on the remedial action at Sites 30, 32 and 33, the following conclusions can be made:

•  A total of four USTs and approximately 232 yards of nonhazardous soil were removed
from Site 30.

•  A total of four USTs and approximately 283 yards of nonhazardous soil and 16yards of
hazardous soil were removed from Site 32.

•  One UST and approximately 80 yards of nonhazardous soil were removed from Site 33.

•  All associated contaminated soil was transported offsite and disposed at the appropriate
waste facilities as either hazardous or nonhazardous waste.

•  Associated contaminated tank liquids and sludges were removed offsite and disposed as
both hazardous and nonhazardous waste.

•  Soil remaining subsequent to the tank removal at Site 30 contains concentrations of
contaminants above the Florida SCTLs.

•  Soil remaining subsequent to the tank removal at Site 32 contains concentrations of
contaminants above the Florida SCTLs.

•  Soil remaining subsequent to the tank removal at Site 33 does not contain concentrations
of contaminants above the Florida SCTLs.

•  All sites were restored to their original condition and after inspection by base personnel
have been accepted.

•  The remedial actions at these sites have achieved the objectives and were conducted in
accordance with regulatory standards.

6.2 Recommendations
This completion report (or pertinent portions) should be sent to the Escambia County
Department of Environmental Health, Petroleum Tanks Division (who also review Santa
Rosa County tank sites) for tank closure documentation. Since the UST sites are part of
ongoing CERCLA site investigations, the information contained in this report should be
forwarded to the appropriate CERCLA contractors and reviewers.

The tank closure for Site 33 can be presented as a “clean closure” (for the tank area only),
however, since contaminated soil was left in place at Sites 30 and 33, clean closure cannot be
achieved at these sites.
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Appendix A

Appendix A, Pre-Excavation, Post-Excavation, and Post-Restoration Drawings, is included
in the Project Completion Report as a paper copy. There are nine oversized drawings:

Site Drawing Number

Site 30 2000-244-30

2000-244-30-1

2000-244-30-2

Site 32 2000-244-32

2000-244-32-1

2000-244-32-2

Site 33 2000-244-33

2000-244-33-1

2000-244-33-2

































































Appendix C
Waste Sampling Laboratory Analytical Results

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Site 30 NAS Whiting Field

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 08-09-2000 Time: 0800

Site: 30, Perspective: Looking South
Viewing: Post surface concrete removal, notice the concrete vaults

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 08-10-2000 Time: 0945

Site: 30, Perspective: Looking Down
Viewing: Post sand removal interior of the concrete vault, notice the liquid

in the UST



Site 30 NAS Whiting Field

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 08-10-2000 Time: 0945

Site: 30, Perspective: Looking Down
Viewing: The sand inside the concrete vault was saturated with water

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 08-11-2000 Time: 1515

Site: 30, Perspective: Looking Down
Viewing: The UST concrete cradle and metal banding strap



Site 30 NAS Whiting Field

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 08-17-2000 Time: 0955

Site: 30, Perspective: Looking Down
Viewing: The excavation of soil around UST to accommodate the tank

removal

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 08-17-2000 Time: 1255

Site: 30, Perspective: Looking Down
Viewing: The exposed UST being measured and gauged, notice the QA

officer staying way from the sheer wall excavation



Site 30 NAS Whiting Field

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 08-18-2000 Time: 1100

Site: 30, Perspective: Looking Down
Viewing: Pumping free liquid from the UST during the removal process

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 08-18-2000 Time: 1100

Site: 30, Perspective: Looking Down,
Viewing: Pumping free liquid from the UST, notice the sheer wall; after
removing the UST the wall was undermined and subsequently failed



Site 30 NAS Whiting Field

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 08-19-2000 Time: 1830

Site: 30, Perspective: Looking Down
Viewing: Soil from the east wall was shifted to the west wall to shore it up

and protect the Base Fire Main Water Line

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 08-19-2000 Time: 1830

Site: 30, Perspective: Looking North
Viewing: The west wall shoring it up with soil



Site 30 NAS Whiting Field

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 09-09-2000 Time: 1300

Site:30, Perspective: Looking Southwest
Viewing: Back filling at Site 30

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 11-02-2000 Time: 10:00

Site:30, Perspective: Southwest
Viewing: New Concrete Slab



Site 30 NAS Whiting Field

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 11-02-2000 Time: 10:05

Site:30, Perspective: Northeast
Viewing: Excavation #32 - New Concrete at Site 30



Site 32 NAS Whiting Field

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 09-10-2000 Time: 1200

Site:32, Perspective: Looking Southwest
Viewing: Compaction efforts at Site 30

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 09-23-2000 Time: 1015

Site:32, Perspective: Looking North
Viewing: Initial excavation at Site 32



Site 32 NAS Whiting Field

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 09-23-2000 Time: 1130

Site:32, Perspective: Looking North
Viewing: Relocation of used oil storage vessel from excavation area at Site 32

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 09-24-2000 Time: 1320

Site:32, Perspective: South
Viewing: Excavation #32 - Tank #1 exposed at Site 32



Site 32 NAS Whiting Field

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 09-24-2000 Time: 1400

Site:32, Perspective: South
Viewing: Excavation #32 - Tank #1 being pumped

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 09-25-2000 Time: 1220

Site:32, Perspective: North
Viewing: Excavation #32 - Exposed well casing



Site 32 NAS Whiting Field

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 09-25-2000 Time: 1500

Site:32, Perspective: Southeast
Viewing: Excavation #32 - Tank #1 being removed from excavation

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 10-02-2000 Time: 1130

Site:32, Perspective: East
Viewing: Excavation #32 - Broken tanks saddles being removed



Site 32 NAS Whiting Field

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 11-03-2000 Time: 0830

Site:32, Perspective: North
Viewing: Concrete installation at Site 32, with the rebar mating and doweled rebar

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 11-03-2000 Time: 1630

Site:32, Perspective: North
Viewing: Concrete installation at Site 32, the unacceptable finish and inadequate

grading



Site 32 NAS Whiting Field

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 12-01-2000 Time: 1345

Site:32, Perspective: North
Viewing: Concrete re-installation at Site 32, the with acceptable finish and

adequate grading

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 12-14-2000 Time: 1300

Site:32, Perspective: Northwest
Viewing: Re-installation of chain link fence at Site 32



Site 33 NAS Whiting Field

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 08-05-2000 Time: 1130

Site: 33, Perspective: Looking Down,
Viewing: The 850-gallon UST after being purged and being cut open with a

partner saw

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 08-05-2000 Time: 1400

Site: 33, Perspective: Looking Down
Viewing: The 850-gallon UST sludge/solids being removed



Site 33 NAS Whiting Field

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 08-05-2000 Time: 1400

Site: 33, Perspective: Looking Down
Viewing: The 850-gallon UST sludge/solids being removed

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 08-05-2000 Time: 1442

Site: 33, Perspective: Looking Down
Viewing: The darker colored material on the left side wall of the tank cavity

is the tar coating from the outside of the UST



Site 33 NAS Whiting Field

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 08-05-2000 Time: 1442

Site: 33, Perspective: Looking West
Viewing: The removed UST and the tank content drums in the secondary

containment

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 08-06-2000 Time: 1000

Site: 33, Perspective: Looking West
Viewing: The soil excavation notice the poly wrapped pipe the insulation

appeared to be asbestos



Site 33 NAS Whiting Field

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 08-06-2000 Time: 1030

Site: 33, Perspective: Looking Down
Viewing: Soil excavation notice no appearance of discolored soil

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 08-06-2000 Time: 1100

Site: 33, Perspective: Looking West/Northwest
Viewing: Decontamination of sampling equipment prior to sampling in the

foreground



Site 33 NAS Whiting Field

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 08-06-2000 Time: 1100

Site: 33, Perspective: Looking East
Viewing: FID screening of the soil prior to sampling

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 09-21-2000 Time: 1330

Site:33, Perspective: Looking East
Viewing: Exposed piping uncovered at Site 33 containing asbestos insulation.



Site 33 NAS Whiting Field

NAS Whiting Field CTO-0011, N62467-98-D-0995
Photographed by: Scott Dunbar Date: 09-23-2000 Time: 1300

Site:33, Perspective: Looking South West
Viewing: Sod placement at Site 33





















































































































































































































































































































































































































































































































































































































































































































Appendix J
Manifests and Weight Tickets/Certifications and

Transportation and Disposal Log
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