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SECTION 1
INTRODUCTION

This document serves as a Work Plan (WP) for a Site Investigation (SI) and Risk
Assessment (RA) at the Red Hill Bulk Fuel Storage Facility (herein referred to as RHSF)
operated by the Fleet Industrial Supply Center (FISC), Pearl Harbor, Hawaii. The study
area is defined as Red Hill, Oahu, Hawaii (Figure 1-1 and Figure 1-2). This Work Plan
has been prepared by The Environmental Company, Inc. (TEC) and AMEC, Earth and
Environmental (AMEC) for Naval Facilities Engineering Command (NAVFAC) Pacific
as part of Contract Task Order (CTQO}) 007. The plan has been prepared on the basis of the
Statement of Work (SOW), dated September 1, 2004, and the Technical Proposal and
Cost Estimate negotiated on September 15, 2004. All work for these planning documnents
have been authorized under the U.S. Navy Environmental Contract No. N62742-02-1802.

This WP, along with the companion Field Sampling Plan (FSP) and Quality Assurance
Project Plan (QAPP), will be the basis for conducting a SI and RA for the Site. The SI
will supplement previous environmental investigations conducted at the site and acquire
data to support the RA. This WP provides a summary of the site background, proposed
fieldwork, analytical testing program, construction of a geographic information system
(GIS) three-dimensional (3-D) model, fate and transport modeling, and conduct of a
Tier 3 Comprehensive RA.

The WP is divided into the following sections:
» Section | provides a site description, location, and general project approach.

e Section 2 provides a summary of previous environmental investigations and
describes the physical setting of the RHSF.

e Section 3 presents the results of a preliminary risk evaluation, a preliminary

conceptual model for the RHSF, and identifies site-specific applicable or relevant
and appropriate requirements (ARARs) and to be considered (TBC) benchmarks.

1-1
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e Section 4 identifies focus components for the field investigation activities and
Data Quality Objectives (DQOs) to support the activities.

e Section 5 discusses the general protocol for field investigations, data management
and validation, preparation of the site characterization report, GIS modeling, fate
and transport modeling, conduct of a comprehensive RA, and contingency plan
preparation.

e Section 6 presents a proposed project schedule.
s Section 7 provides document references.

Three companion documents supplement this WP. A FSP (provided in Appendix A)
presents the study design and includes detailed information on sample locations, sampling
methods, and environmental matrices for sampling. A QAPP (provided in Appendix B)
summarizes the analytical chemistry program including sampling methods, desired
analytical chemistry quantitation limits, and the general quality assurance program. A Site
Specific Health and Safety Plan (SSHSP) provided under separate cover outlines the
procedures to protect all personnel present during field activities.

Various supporting documents are provided in the remaining appendices including a
summary of construction activities at the facility (Appendix C), a previously conducted
Preliminary Risk Evaluation (Appendix D), regulatory correspondence (Appendix E),
auxiliary maps, and logs and report excerpts (Appendix ¥}, FISC specifications for GIS
data presented in Phase SOW (Appendix G), and Pacific Division (PACDIV) standard
operating procedures (SOPs) (Appendix H).

1.1 LOCATION AND SETTING

The RHSF is located on the island of Oahu, Hawaii, approximately 2.5 miles northeast of
Pearl Harbor. The facility lies along the western edge of the Koolau Range and is situated
on a topographic ridge that divides the Halawa Valley and the Moanalua Valley. The site
is bordered to the south by the Salt Lake volcanic crater. The Site occupies approximately
144 acres of land. The majority of the surface topography of the Site lies at an elevation
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of approximately 200 to 500 feet above mean sea level (msl), however, much of the work
conducted onsite will be in underground tunnels, which are located between 100 to 120
feet msl. The approximate location of the Site is depicted on the Site Vicinity Map,
Figure 1-1.

1.2 SiTE HISTORY

The facility was constructed by the U.S. Government in the early 1940s and incorporates
20 underground storage tanks (USTs), each with a capacity of approximately 12.5 million
gallons (see Site Plan, Figure 1-2). The tanks are constructed of steel and currently
contain JP-5 and Diesel Fuel Marine. Previously, several of the tanks have also been used
to store Navy Special Fuel Qil, Navy Distillate, aviation gasoline (AVGAS) and motor
gasoline (MOGAS). The fueling system is a self-contained underground unit that was
installed into native rock comprised primarily of basalt with some inter-bedded tuffs and
breccias. Each tank measures approximately 245 feet in height and 100 feet in diameter.
The upper domes of the tanks lie at depths varying between approximately 100 feet and
200 feet below the existing ground surface. It is unknown if the tanks are presently
leaking; however, on the basis of the previous site investigation and associated analytical
data, one or more unauthorized releases have occurred at the site. Additional site hastory
is provided in Section 2.3 and a summary of the facility construction history is provided
in Appendix C.

1.3 PROJECT OBJECTIVES

The results of a previous SI {AMEC, 2002) indicated that petroleum hydrocarbons were
reported in rock samples obtained beneath the USTs and that lead was detected in
groundwater samples obtained from a monitoring well situated hydraulically down-
gradient from the facility. The SI recommended the completion of a comprehensive RA to
quantify the risks associated with the observed compounds. In an effort to evaluate
current and potential future risks from unauthorized releases to the subsurface the State of
Hawaii Department of Health (HDOH), Solid Waste Branch concurred in a letter dated
October 10, 2003 (Appendix E) that the U.S. Navy would:

= Conduct a comprehensive Tier 3 RA,
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Develop a comprehensive Conceptual Site Model (CSM) incorporating Fate and
Transport Models to facilitate preparation of the RA,

Prepare a Contingency Plan to protect the Navy’s groundwater supply at Red Hill,
and

Monitor groundwater in the underlying basal aquifer and at the Public Works
Center (PWC) potable water source at Red Hill.

To accomplish these goals, the Navy has adopted the following project objectives:

L.

GIS Model. Compile existing electronic and hardcopy data regarding past
activities at the Site, including lithologic descriptions obtained from excavation
and boring logs; facility construction details, and published environmental
information. The compiled data will be used to create a 3-D GIS model to
facilitate data storage and 3-D visualization.

Conceptual Site Model (CSM). Develop a comprehensive CSM to illustrate
potential sources, exposure pathways, and receptors. The CSM will be used to
refine the site characterization activities, facilitate fate and transport calculations,
and to communicate site conditions to regulators and stakeholders.

Site Characterization Study (SCS). Conduct a SCS to obtain data necessary to
further characterize the documented release and to complete a Comprehensive
Risk Assessment. The SCS will include the installation and sampling of
groundwater monitoring wells and soil vapor monitoring points and the evaluation
of Fate and Transport mechanisms using analytical and numerical modeling
techniques.

Applicable or Relevant and Appropriate Requirements (ARARSs). Prepare a
list of ARARs and risk-based action levels for potentially impacted media.

Risk Assessment (RA). Conduct a Tier 3 Comprehensive RA to determine
COPCs, potentially complete exposure pathways, potential receptors, and
exposure point action levels for each receptor and media.
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6. Monitoring System. Develop a groundwater and soil vapor monitoring system
that will atlow the U.S. Navy to characterize the Site both laterally and temporally
for past, present and future releases.

7. Contingency Plan. Develop a contingency plan that ensures unacceptable risks to
human health and/or the environment from any past, present, and/or future
releases are mitigated.

1.4 PROJECT APPROACH

The approach for the RHSF investigation is to obtain and evaluate information necessary
to conduct a Tier 3 Comprehensive RA, and prepare a Site Contingency Plan. This will be
accomplished through the excavation of exploratory borings, installation of groundwater
monitoring wells and soil vapor monitoring points, collection and analyses of soil,
groundwater, and soil vapor samples from the monitoring network, construction of a GIS-
based 3-D Site Model, and contaminant fate and transport modeling. The resulting
information will be used to conduct the Risk Assessment and prepare the Contingency
Plan. Specific COPCs to be evaluated in soil, groundwater, and soil vapor samples have
been selected on the basis of chemical data collected during the previous SI (Ogden 1999)
and the evaluation of fuels currently stored onsite. All COPCs are associated with
petroleum fuels stored onsite. The proposed site investigation activities are further
discussed in Sections 5.1 through 5.5 of this WP and the proposed field activities are
further detailed in the FSP (Appendix A).

1.5 INVESTIGATIVE TEAM
The prime contractor and investigative team leader for the project is TEC. Primary

support contractors include AMEC, Valley Well Drilling, and Accutest, Inc. Table 1-1
presents a contact listing with a brief description of project responsibilities.

1-5
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Table 1-1
Contact Listing
Red Hill Bulk Fuel Storage SI and RA

Pearl Harbor, Hawaii

NAVFAC Pacific

Project Contract Specialist Ms. Jean Kuboyama (B08) 471-4666
Remedial Project Mr. Glenn Yoshinaga (808) 472-1416

Manager/Navy Technical

Representative
Fleet Industrial Supply Center
Fuels Terminal Direcltor Lt.Com. Tom Gorman (808) 473-7801
FISC Project Manager Mr. Victor Peters (808) 473-7890
RHSF Site Supervisor Mr. Herb Kikuchi (808) 437-7805
or 479-1063
Public Works Center
Navy Hydrogeologist Mr. Paul Eyre (808) 473-0938
Halawa Firing Range
Staff NCOIC GySgt. Robert Flores (808) 471-4798,
robert. flores@navy.mil 471-2916, or 358-2407
Senior Instructor Sgt. Steven Christopher (808) 471-4798,
steven.e.christopher@navy.mil 471-2916, or 358-2407
TEC Inc.
Deputy Program Manager Mr. Ryan Pingree (808) 554-2433
Project Manager/ Mr. Jeff Hart, R.G. (808) 554-2433
Hydrogeologist
Senior Risk Assessor Mr. Glenn Metzler (808) 554-2433
Regional Manager, Health Mr. Karl Bromwell (808) 554-2433
and Safety Coordinator
Project Chemist Mr. Peter Chapman (808) 554-2433
Onsite Health and Safety Ms. April Chan {808) 554-2433
Coordinator

Senior Geologist Ms. Nicole Griffin (808) 554-2433
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Table 1-1 (continued)
Contact Listing
Red Hill Bulk Fuel Storage SI and RA

Pearl Harbor, Hawaii

TEC Inc.
Site Technician Mr. Shawn Macmillan (808) 554-2433
Project Engineer Mr. Kevin McNiel, PE {808) 554-2433
Subcontractors
AMEC Project Manager Mr. Jon McMillen (256) 716-0083
AMEC Site Supervisor Mr. Jamie Anderson (808) 306-4415
Valley Well Drilling, Mr. Mike Sober {808) 682-1767
Supervisor

Accutest Analytical Ms. Susan Bell (407) 425-6700

Services, Orlando Florida
Pacific Commercial Mr. Jingbo Chang (808) 545-4599

Disposal Services

Page 2 of 2
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SECTION 2
SITE BACKGROUND

2.1 REGIONAL ENVIRONMENTAL DATA

2.1.1 PHYSICAL SETTING

The island of Oahu, part of the Hawaiian Island chain, lies at the northern margin of the
tropics region (Figure 1-1). Oahu is located at latitude 21.433 North and longitude
157.966 West. Oahu is the third largest island in the chain and consists of extensive areas
of mountainous land as well as coastal plains. The mountainous areas are comprised of
two mountain ridges, the Koolau Range along the eastern side of the island, and the
Waianae Range along the westemn side of the island.

2.1.2 LAND USE

Oahu is the center of economic activity for the Hawaiian Islands. Honolulu, located in
the south-central portion of the island, is heavily urbanized and densely populated
(Figure 2-1). The RHSEF lies at the northern edge of an urbanized area (Figure 2-2) that
is zoned Government (Figure 2-3). Urbanized areas stretch from the southern coast of
Oahu northward, occupying the majority of the coastal plain,

2.1.3 DEMOGRAPHY

Oahu (Honolulu County) has a population of approximately 876,156 people. Populated
areas closest to the Red Hill facility are Pearl City and Aiea to the west and Honolulu to
south and east. On the basis of 2000 census data, the populations of Pearl City and Aiea
are 30,976 and 9,019, respectively, and the population of Honolulu is 371,657 (2000 US
Census data). There is a Coast Guard and US Navy housing complex in Aliamanu Crater
to the southwest of the RHSF. Pearl Harbor lies to the southwest of the Red Hill facility.
The population of the Pearl Harbor military base is unlisted (Ogden, 1999). The nearest
residential area is located southeast of the site in Moanalua Valley, directly adjacent to
the facility perimeter.

2-1
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2.1.4 CLIMATE

The prevailing northeast trade winds and the ocean currents cause the air and water of the
region to be cooler than other areas of similar latitude. Ocean temperatures range from
75 to 85 degrees Fahrenheit (F) at Honolulu. Northeasterly winds persist most of the year
and the northeastern, or windward, side of the island is commonly the wettest. Southerly
winds blow for only a few days at a time during the winter months. Most of the severe
storms on the island come from the south, as southerly winds pick up moisture from the
open ocean before they arrive at the islands. Precipitation is at a maximum at elevations
above 2,000 feet msl. October to April is the wet season, and May to September is the
dry season. Small areas of northeast Oahu receive annual precipitation greater than 300
inches per year, however, most of the island receives 20 to 75 inches of precipitation
annually. Precipitation on the island is most commonly in the form of rain.

2.1.5 REGIONAL TOPOGRAPHY

Topographically, the island of Oahu is divided into four geomorphic regions: the
Waianae Mountain Range, the Koolau Mountain Range, the Schofield Plateau, and the
Coastal Plains, which form the northwest and south island margins (Figure 2-1). The site
is located on a ridge between Halawa and Moanalua Valleys and on the lower portion of
the southwestern wall of Halawa Valley, the easternmost Koolau stream valley emptying
into Pearl Harbor. The valley was formed by the coalescence of two valley heads, drained
by the North and South Halawa Streams that merge on the Coastal Plain before emptying
into Pear]l Harbor. Regional topography in the vicinity of the Site is depicted on
Figure 2-4.

2.1.6 REGIONAL GEOLOGY

The island of Oahu is comprised of the erosional remnants of two distinct volcanic
ranges, the Waianae and the Koolau volcanoes. The Waianae Range covers the westemn
side of the island, and the Koolau Range covers the central and eastern portions of the
island. Red Hill is located on the southern edge of the Koolau Range, approximately 2.5
miles northeast of Pearl Harbor. The Koolau formation consists almost entirely of

2-2
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basaltic lava flows that erupted from a fissure line approaching 30 miles in length
(Wentworth, 1951) and trending in a northwest rift zone.

During a volcanic quiet period approximately 2 million years, valleys approaching 600
meters in depth were cut into the Koolau volcanic range and sediment accumulated in the
valley floors. The erosion of the Koolau volcano resulted in the formation of a delta of
sediment consisting of silt and sand. The delta increased in thickness as it approached the
sea. The RHSF is located along the topographic ridge that separates the Moanalua and
Halawa Valleys. The ridge drops steeply on either side with the aforementioned
sediments deposited in the valley bottoms.

Both pahoehoe and a’a lava flows are present in the Koolau formation. Pahoehoe is
smooth, fine-grained lava with a rope-like appearance and is characterized by thin-walled
vesicles. A’alava is a jagged, blocky lava flow that contains clinker beds. These clinker
beds are the more permeable feature of the a’a lava. According to Mink (1999), the a’a
lava may act as a very localized confining layer to the basal system with unconfined
conditions present just a few feet away. The a’a lava is more abundant in the lower
flanks (Wentworth, 1951).

2.1.7 REGIONAL HYDROGEOLOGY

Five primary groundwater flow systems have been described on Oahu: Northern, Eastern,
Western, Southern, and Southeastern (Figure 2-5). The Site is located in the Southern
Oahu Groundwater Flow System. The regional groundwater flow in the vicinity of the
Site is directed to the southwest (Figure 2-6). The geology of the island has been
classified into six main aquifer systems, with many sub-systems (Figure 2-5). The RHSF
lies on a border of two such sub-systems, the Moanalua Aquifer and Waimalu Aquifer
(Figure 2-7).

The HDOH has adopted the State of Hawaii regional aquifer classification by Mink and
Lau (1990, hereafter referred to as “Mink and Lau”) to determine the permissible uses for
groundwater in the different areas of Hawaii. This classification is used to determine the
set of HDOH criteria used for evaluation of soil and groundwater contaminants detected
at the site (HDOH 1995). The aquifer classification criteria and groundwater

23
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designations are patterned after the United States Environmental Protection Agency
(USEPA) Groundwater Protection Guidelines (USEPA 1984) and are used in conjunction
with the HDOH Soil and Groundwater Action Levels. (EarthTech Phase II RI Report
1999)

2.1.8 REGIONAL WATER QUALITY

Groundwater provides most municipal and domestic water for a large and expanding
population on Oahu. Most of the water is derived from extensive volcanic aquifers in
thin-bedded basalts in central and southern Oahu. Although depth to groundwater can be
as great as 600 to 1,000 feet in the interior of the island, most aquifers are considered
unconfined and are vulnerable to contamination. There has been widespread detection of
pesticides and herbicides in aquifers situated beneath agricultural lands and reports of
volatile organic compounds (VOCs) in aquifers situated beneath known use or spillage
(USGS Fact Sheet 006-98, 1998). A study completed in 1999-2001 reported organic
compounds in most public water supply wells, but seldom at concentrations exceeding
drinking-water standards. Figure 2-8 depicts the approximate locations and contaminant
status of groundwater supply wells in the Pearl Harbor and Honolulu area.

2.2  SITE-SPECIFIC ENVIRONMENTAL DATA

This section outlines the geographic features, land use, soils, geology, and hydrogeology
of the site and surrounding areas.

2.2.1 PHYSICAL SETTING

The RHSF is located on the island of Oahu approximately 2.5 miles northeast of Pearl
Harbor. The facility lies along the western edge of the Koolau Range and is situated on a
topographic ridge that divides the Halawa Valley and the Moanalua Valley (see
Figure 2-4). The site is bordered to the south by the Salt Lake volcanic crater. The Site
occupies approximately 144 acres of land. The majority of the Site lies at an elevation of
approximately 200 to 500 feet above msl. The facility access adits generally exit the
lower slopes of the South Halawa Valley. A general facility layout is provided in
Figure 2-9.

2-4
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2.2.2 LANDUSE

Current zoning information obtained from the City and County of Honolulu’s
Department of Planning and Permitting (DPP) (Figure 2-3) indicates that the site is
located on federal government land (zoned F1 - Military and Federal) with public land
adjacent to the north and northeast (zoned P1 - Restricted Parkland). A high cliff
(approximately 100 to 200 feet elevation difference) in the public land area separates the
Red Hill Naval Reservation from a mixed industrial area (zoned 12) and a residential area
{zoned RS5) containing the Halawa Correctional Facility further to the north and
northwest. A quarry is located further to the northwest in an agricultural zone (zoned
Ag2). The H3 Freeway is located northwest of the quarry.

A residential development, Moanalua Village, is located adjacent to the Red Hill Naval
Reservation to the south and east (zoned R5- Residential). Further south is the Moanalua
Golf Course (zoned P2- General Parkland and R5- Residential), a section of public land
(zoned P1- Restricted Parkland), and the Tripler Army Medical Center (zoned F1-
Military and Federal). A high cliff (approximately 100 to 200 feet elevation difference)
separates the Red Hill Naval Reservation from Moanalua Village and the Moanalua Golf
Course. The area to the northeast of the site is public land, which is mostly forested
(zoned P1- Restricted Parkland). Moanalua Valley Park (zoned P2- General Parkland)
and more public land (zoned P1- Restricted Parkland) are located to the east of the
Moanalua Village residential development.

A pated residential community (zoned A2- Apartments), comprised primarily of
townhouses and apartment buildings, is located to the southwest of the site and a public
school (Red Hill Elementary School) is also present in this area. The Red Hill Naval
Reservation continues to the west and is adjacent to the Coast Guard Reservation, which
borders Highway 78. Land use relationships are depicted on Figure 2-2 (land use map),
Figure 2-3 (zoning map), and Figure 2-10 (urban development map).

The closest residential property is within the area zoned for apartment buildings located

approximately 305 feet southwest of Tank 2 and approximately 2,113 feet southwest of
Tank 20 (the tank farthest to the east). Red Hill Elementary School is located
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approximately 1,080 feet southwest of Tank 2 and approximately 2,850 feet from
Tank 20. The Moanalua Village residential development is located approximately 880
feet south of Tank 2 and approximately 875 feet south of Tank 20.

2.2.3 PRECIPITATION

The closest weather station is located at Aiea Heights 764.6, Honolulu at approximately
21.40°N latitude and 157.91°W longitude. The elevation at the weather station is
approximately 777 feet above msl. The following summary presents mean annual
precipitation proximal to the site over a 13-year period from 1982 to 1995.

Jan [| Feb || Mar || Apr ||May| Jun | Jul ||Augl||Sepi| Oct {| Nov [ Dec || Year

mm 105.21| 128.9] 144.3|| 130.5|| 83.4| 93.1|| 114.8|| 79.5:{ 95.4i| 130.3;| 138.1;] 195.7]| 1440.1

inches 4.1 5.1 57 5L 3.3) 3.7 4.5 3.1 3.8 5.1 5.4 7.7 36.7

2.2.4 VEGETATION COMMUNITIES

As shown in Figure 2-1, approximately 15% of the island is urbanized, approximately
65% of the island is non-forested (i.e., grassland, agriculture, scrub-shrub, wetland), and
approximately 20% of the island remains forested. For the most part, only the
mountainous regions of Oahu remain forested.

The aboveground portion of the Site is inhabited by: (1) Haole koa scrub (Leucaena
leucocephala), (2) disturbed habitat, and (3) landscaped areas. Haole koa grows
throughout Oahu, primarily in areas that have been disturbed by grazing or human
activities (Wagner et al., 1990). The scrub community on Red Hill is dominated by
Haole koa, Guinea grass (Panicum maximum), and Chinese violet (4dsystasia gangetica).
The disturbed habitat is comprised of weedy plant species that can withstand frequent
disturbance by human activities or natural events. Although this vegetation does support
some wildlife species, the habitat is considered to be of very low quality and is primarily
used by introduced, common urban species {(Ogden, 1996).
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2.2.5 SENSITIVE SPECIES AND HABITATS

Hawaii is home to numerous federally listed threatened and endangered species,
including 44 federally listed animals and 273 federally listed plants. Much of the non-
developed portions of Oahu are currently proposed as critical habitat for numerous
species. Due to the highly developed nature of the site, it is not anticipated that any
Federal or state-listed threatened or endangered species occur onsite. Habitats onsite are
not considered sensitive and are dominated by introduced species that do not usually
support native species. However, no threatened or endangered species surveys have been
conducted at the facility.

2.2.6 TOPOGRAPHY

The ground elevations at the aboveground facilities of the site range from approximately
200 to 500 feet above msl (see Figure 2-4). The tops of the bulk fuel storage tanks are
approximately 100 to 200 feet below the existing ground surface (bgs), located directly
below the aboveground facilities.

2.2.7 SOILS

Soils in the vicinity of the RHSF are mapped as Helemano-Wahiawa association
consisting of well-drained, moderately fine textured and fine textured soils. These soils
typically range from nearly level to moderately sloping and occur in broad areas
dissected by very steep gulches. They formed in material weathered from basalt (United
States Department of Agriculture [USDA], 1972).

On the basis of a review of previous investigations performed in the vicinity of the Red
Hill facility, soils consisting of clays and clayey gravels are common to a depth of 10 feet
bgs. Along the slopes and over much of the open area south of the Schofield Saddle, the
basaltic bedrock is covered with 10 to 30 feet of Koolau residuum (Wentworth, 1945).
These soils were derived from weathering of the underlying basalt bedrock or were
deposited as alluvium/colluvium. The younger alluvium/colluvium deposits were derived
from fractured basalts and tuff. Beneath the surficial soils, alternating layers of clay and
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fractured basalts were encountered at depth. The western slope of the Halawa Valley is
generally barren of soil and consists of outcropping basalt lava flows to the valley floor.

2.2.8 GEOLOGY

As discussed in Section 2.1,6, the RHSF lies along a topographic ridge between the
Halawa and Moanalua Valleys. The ridge is a remnant of the original Koolau shield
volcano flank and it is composed of basaltic lava flows. The valleys on either side of the
ridge are a result of fluvial erosion and are filled with alluvium/colluvium. A review of
soil boring logs of boring V1D at the Site indicates that the Site is predominantly
underlain by pahoehoe lava with small to medium sized vesicles. Pahoehoe lava is
characterized by relatively thin-bedded basaltic flows with abundant thin-walled vesicles.

At a nearby drilling site, approximately 2000 feet southwest of V1D, the EarthTech, Inc.
(EarthTech) reported (EarthTech 1999) the basalt bedrock appeared completely dry and
massive at approximately 20 feet above msl, which was distinct from the highly fractured
basalt overlying this unit and significantly different from the log of V1D. At the
southwest location, basal groundwater was encountered directly beneath this massive unit
at an elevation of approximately one to two feet below msl. After the monitoring wells
were installed, the potentiometric groundwater surface stabilized at an elevation of
approximately 16 feet above msl, suggesting that the massive lower basalt acts as a
localized low-permeability layer, resulting in the confined groundwater conditions
exhibited by the basal aquifer. However, Mink (1999) states that although the a’a lava
can act as a local confining unit, it tends to be very limited in extent and, therefore,
unconfined conditions may be encountered in close proximity.

Information in the Wilbros Engineers report (1998) supports Mink’s findings and states
that the RHSF is bounded on each side by deep alluvial fills and sedimentary caprock
(marine and terrestrial sediments) in the down-gradient direction. In the area of the lower
tunnel and the Red Hill portion of the Harbor Tunnel, the basal aquifer is located in
permeable basalt on which the tunnel and tanks are located (Wilbros Engineers, 1998).
This further supports Mirk’s theory that confined conditions are generally limited in
extent.
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2.2.9 HYDROGEOLOGY

The fuel storage tanks appear to be located above the Moanalua Aquifer system, which is
part of the Honolulu Aquifer sector. However, Red Hill effectively serves as a
geomorphic boundary between the Honolulu and the Pearl Harbor Aquifers. Therefore,
the western part of the site overlies the Waimalu Aquifer system, which is part of the
Pearl Harbor Aquifer sector. Both the Moanalua Aquifer and Waimalu Aquifer systems
are classified by Mink and Lau as unconfined, basal, and flank. Their status is listed as a
currently used, fresh {chloride content below 250 milligrams per liter [mg/1]) drinking
water source that is irreplaceable and has a high vulnerability to contamination (Mink and
Lau 1990).

The Site is located up-gradient of the Hawaii State Underground Injection Control Line
(UIC), which typically segregates potable from non-potable groundwater. The nearest
public drinking water well (Halawa Shaft, well number 2354-01) is located hydraulically
cross-gradient of the Site. This drinking water well is approximately 5,000 feet to the
northwest of the Site and pumps water from the basal aquifer. On average, 11 million
gallons per day (MGD) are withdrawn from this location and account for approximately
7% of Honolulu County’s water supply (Honolulu Board of Water Supply, 2005). In
addition, one U.S. Navy drinking water well (2254-01) is located near the site. This well
is approximately 3,000 feet to the west of the site and is possibly hydraulically down-
gradient from the site. Approximately 4.2 MGD are withdrawn from this location.

On the basis of water table measurements conducted in wells near the site, the basal
groundwater potentiometric surface is approximately 16 feet above msl. The groundwater
flow in the Red Hill area is expected to be to the southwest toward Aliamanu Crater (see
Figure 2-5 and Figure 2-6). Hydraulic conductivity varies from 500 to 1500 feet per day
in this area; however, welded tuffs associated with the Aliamanu Crater may have
significantly lower permeabilities and may affect the groundwater flow direction from the
Site,
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2.2.10 LOCAL WATER QUALITY

The basal aquifer is tapped as a source of drinking water by the Navy PWC and supplies
the drinking water for the Pearl Harbor Naval Complex. The pumping station is located
within the lower tunnel system and is situated approximately 0.5 mile to the west of the
bulk fuel storage tanks. Regular testing of the basal aquifer is conducted through the
PWC pump station by the PWC and HDOH to ensure that the water is maintained within
drinking water standards. The analytical program at the PWC pump station addresses
VOCs and other petroleum constituents of concern. No indication of petroleum
contamination has been reported in basal aquifer water samples collected during periodic
monitoring at the PWC pump station. A profile of the tanks and infiltration tunnel is
provided in Figure 2-11.

23 Facility Description and History

Section 2.3 provides an overview of the general site layout and a summary of previous
environmental investigations at the RHSF. Additional information regarding construction
details and history is provided in Appendix C.

2.3.1 Facility Layout

The RHSF is located on the topographic ridgeline between south Halawa Valley and
Moanalua Valley, west of Honolulu. Construction of the RHSF began late in 1940 and
was completed in 1943. The facility incorporates 20 USTs, each with a capacity ranging
from 285,000 barrels to 300,000 barrels, or approximately 12.5 million gallons
(Figure 2-9).

The tanks are constructed of steel and currently contain Jet Propulsion Fuel (JP-5) and
Diesel Fuel Marine (DFM). The bulk tanks were constructed in two parallel rows sloping
south by southwest towards Pearl Harbor (Figure 2-9). The fueling system is a self-
contained underground unit that was installed into native rock comprised primarily of
basalt with some inter-bedded tuffs and breccias. Each tank measures approximately 245
feet in height and 100 feet in diameter. The upper domes of the tanks lie at depths varying
between approximately 100 feet and 200 feet bgs. The tanks are connected by main upper
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and lower subsurface service tunnels, which contain light rail systems, water, electric
utilities, and fuel pipelines. In the lower tunnel, each parallel tank is connected by a short
access tunnel, which branches off the main service tunnel and terminates into a face-wall
under each tank. Individual tank ancillary piping emerging from each face-wall connects
the fuel transmission lines. The fuel pipelines traverse approximately 2.5 miles from the
bulk tanks to a pump station at Pearl Harbor. The pump station is used to pump fuel from
fuel tankers in Pear] Harbor to the bulk fuel storage facility. Figure 2-9 depicts the
approximate locations of the underground storage tanks and associated appurtenances in
relation to nearby improvements and features.

The Navy PWC operates a water pumping station within the lower tunnel system
proximal to Adit 3 and situated hydraulically down-gradient from the tank facility. The
water pumping station is referred to as the Red Hill Adit No. 3 Water Pumping Station,
referred to previously as 2254-01, and its location is depicted on Figure 2-9 and
Figure 2-11. The water pumping station pumps water from the basal aquifer beneath Red
Hill to the Pearl Harbor water distribution system. Figure 2-11 depicts a generalized
vertical cross section of the tank farm and the PWC public water pumping shaft.
Figure 2-12 through Figure 2-14 provide additional plan views of the facility.

2.3.2 Storage Tank Usage

The tanks have historically contained diesel oil (DO), Navy special fuel oil (NSFO),
Navy distillate (NDS), DFM, AVGAS, MOGAS, and JP-5. Originally, Tanks 3 through
20 contained NSFO and Tanks 1 and 2 stored DO. However, over time, each tank has
been utilized to store a variety of different fuel types. Currently, the tanks contain JP-5 or
DFM. Table 2-1 presents a historical record of petroleum storage in the tanks.

2.3.3 Unauthorized Releases
Historically, due to the sensitive classification of the fuel farm as the primary fuel storage
facility for Pearl Harbor, public access has been limited and independent investigations to

confirm suspected unauthorized releases were not conducted. The Red Hill facility was
declassified in 1995. Facility records indicate that suspected or potential leaks may have
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occurred and have been repaired in several of the tanks. No record of a catastrophic
release (such as most or all of a tank’s contents being released) has been identified.

2.3.4 Ongoing Site Activities

The RHSF is currently functioning as a storage and distribution center for JP-5 and DFM.
Ongoing site activities may potentially impact Site access or field investigation
schedules. All site access should be coordinated through the RHSF manager. Currently,
Tanks 15 and 16 are empty and undergoing maintenance. Tank 16 is expected to be the
focus of soil vapor monitoring and just up-gradient from the middle Tank Farm
monitoring well proposed to be installed during the current site investigation.

2.5  Previous Investigations

This section provides a summary of environmental investigations conducted at RHSF
since the facility has been declassified.

2.5.1 Wilbros Engineering Report

FISC retained Wilbros Engineers to evaluate the conditions of the RHSF and to estimate
the impact to the basal aquifer if a major release were to occur. During the environmental
impact evaluation, Wilbros Engineers used two hypothetical scenarios of petroleum
releases from the large capacity USTs in conjunction with geologic/hydrogeologic data to
estimate the potential environmental impact to the potable drinking water source of the
basal aquifer. The first scenarioc comprised a massive petroleum release with no
improvements to the facility, and the second scenario included improvements to the
facility designed to prevent large-scale impacts to the environment. (Wilbros Engineers,
1998).

Wilbros Engineers determined that, under both scenarios, a massive release of petroleum
from storage tank 15 would detrimentally impact the basal aquifer beneath the Red Hill
area, but the degree of impact in scenario two was significantly reduced in comparison to
scenario one. Wilbros suggested that the lateral spreading of the contaminant would be
impeded by the presence of natural groundwater barriers. Red Hill is bounded on each
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side of the ridge by alluvial fills derived from the Halawa and Moanalua streams
(hydraulically cross-gradient) and the sedimentary caprock located near the harbor
(hydraulically down-gradient). Wilbros proposed that the valley fill and caprock would
act as groundwater barriers, and should help minimize the potential for lateral spreading
of fuel in the event of a release (Wentworth, 1951). Because fuel is usually less dense
than water, the fuel would primarily impact the upper portions of the aquifer.

Wilbros Engineers (1998) suggested that due to the potential for irreparable damage to
the aquifer in the event of a massive release, preventive measures be taken to avoid a

catastrophic disruption of potable water service to the Pearl Harbor community.

2.5.2 Ogden Oily Waste Facility RI/FS

Ogden Environmental and Energy Services (Ogden) completed several investigations at
the Red Hill Oily Waste Disposal Facility (OWDF), which is located approximately
3,200 feet west of the RHSF tanks. The primary fieldwork for a Remedial
Investigation/Feasibility Study (RI/FS) was conducted from August 1991 through June
1992. The results of this investigation were presented in the document entitled, Technical
Review Committee (TRC) Findings Summary, Red Hill Oily Waste Disposal Pit, Naval
Supply Center, Pearl Harbor, O’ahu, Hawai’i (1992). Ogden performed additional field
investigation activities in January 1993. The results of the second investigation are
presented in the document entitled, Red Hill Oily Waste Disposal Pit Site Stilling Basin
Closure Plan, CTO 0109, {1993). Additional risk assessment and removal action
activities were performed in 1994 and 1995.

The Ogden investigations of the Red Hill OWDF found that the stilling basin contained
liquids and solid debris containing VOCs, total petroleum hydrocarbons (TPH) and total
fuel hydrocarbons (TFH), semi-volatile organic compounds (SVOCs), and priority
pollutant metals. Soil and the perched water system beneath the stilling basin were found
to contain VOCs, TPH, TFH, and polynuclear aromatic hydrocarbons (PAHs). Ogden
developed plans for closure of the stilling basin by removal of the waste liquids and solid
debris and removal of soil containing TPH and PAHs near the base of the stilling basin.
Further investigation activities were summarized in the report entitled, Red Hill Oily
Waste Disposal Facility Phase I RI Report, June 1996.
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2.5.3 Earth Tech Oily Waste Facility Investigations

EarthTech performed a Phase II RI at the OWDF in 1998 (EarthTech, 1999). The
objective of the RI was to determine the nature and extent of impact to the soil and
groundwater beneath the site resulting from site activities. Four Areas of Concem
(AOCs) were identified and investigated during the Phase II RI.

During the investigation, limited areas of soil impacted by TPH were identified near the
8,000-gallon aboveground storage tank (AST) and in the unauthorized discharge area
(UDA). PAHs were detected in the soils of the UDA and AST, but with the exception of
benzo(a)pyrene, the reported concentrations were less than the Phase II RI OWDF-
specific evaluation criteria.

TPH and one PAH compound (pyrene) were detected in a groundwater sample collected
from a monitoring well installed within locally perched groundwater at the site. During a
second sampling event in this well, PAH compounds were not reported at concentrations
greater than the laboratory method detection limit. Neither TPH nor PAH was detected in
groundwater samples obtained from within the basal aquifer during the RI sampling. Two
VOCs were detected in the basal groundwater samples beneath the OWDF; however,
both were characterized as common laboratory contaminants and neither was identified in
the liquid or sludge samples obtained from the former stilling basin. Therefore, these two
contaminants were eliminated from consideration in the subsequent risk evaluations.

The EarthTech report concluded that transport of contaminants to the basal aquifer from
the OWDF would be insignificant. OWDF-related contaminants had not been detected in
groundwater samples obtained from within the basal aquifer or from water samples
obtained from the Navy’s PWC pumping station located in Adit #3. Therefore, EarthTech
recommended no further action regarding the perched groundwater or the basal aquifer
beneath the OWDF. A map depicting the approximate locations of the three site
monitoring wells completed in the basal aquifer and the respective boring logs and
monitoring well completion logs are presented in Appendix F.
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2.54 Ogden/AMEC Red Hill Investigations

In March 1998, the Navy authorized Ogden (subsequently known as AMEC) to proceed
with engineering services to identify potential petroleum product releases from the
RHSF. The resulting site characterization was conducted in two phases:
Phase I - Research Activities and Phase Il - Investigation Activities.

2.5.4.1 Phase I Research Activities

Phase I activities were conducted in April 1998 and consisted of site reconnaissance and
data gathering. The Phase I operations included interviews and meetings with remedial-
project-manager, facility and FISC representatives to determine an efficient method to
accomplish the fieldwork required to complete the site investigation. Much of the
research focused on resolving the unique technical requirements of drilling in the
environmentally sensitive and potentially explosive location within the lower tunnel and
tank area.

2.5.4.2 Phase II Investigation Activities

The Navy authorized Ogden to proceed with an initial Phase II site investigation in
August 1998. The Phase II investigation activities were conducted in two tasks.

o Task 1: The initial Phase II task comprised a limited investigation of two of the 20
USTs and preparation of an Initial Phase II Investigation Report.

e Task 2: The second task comprised an investigation of the remaining 18 USTs and the
basal aquifer, conduct of a screening-level human-health risk evaluation, and
preparation of a Phase II SI Report.

The Phase II field activities were conducted from October 19 through November 1, 1998.
The Phase II activities are fully described in the report entitled "Initial Phase II Site
Characterization Report, Fleet Industrial Supply Center, Bulk Fuel Storage Facility at
Red Hill" (Ogden, 1999) and are summarized below.
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2.54.2.1 Task 1 Field Activities

The primary objective of Task 1 was to conduct exploratory borings beneath Tank 9 and
Tank 16 to evaluate potential petroleum releases. The condition of the lower tunnel
interior walls and fluctuating fuel levels in Tank 16 suggested that leaks had occurred at
this location.

Portable drilling equipment was used to advance six exploratory borings through the
lower tunnel floor. Three directional borings were advanced (from one drilling location)
beneath Tank 9 and three directional borings were advanced (from a second drilling
location) beneath Tank 16. To avoid penetration of the concrete and grout backfill
surrounding the tanks, the centerline borings beneath each tank were advanced through
the tunnel floor at a slight downward angle (approximately 11° to 15° from horizontal).
The other two borings at each tank location were advanced with an approximate
deflection of 22° right or 35° left from the centerline, with the downward deflection angle
similar to the centerline boring (approximately 11° to 15° from horizontal). These type
borings are often referred to as “angled™ or “slant” borings. The geometric relationships
of the angled borings are depicted on Figure 2-15 and Figure 2-16.

Bedrock core and/or encountered soils, groundwater, and petroleum product were
sampled and analyzed for petroleum constituents. A total of 14 samples (12 core samples,
one duplicate core sample, and one fluid sample) were collected for offsite laboratory
analyses. The samples were analyzed for TPH by Method-D-Triregional, VOCs by
Method 8260, and PAHs by Method 8270. Laboratory results confirmed the presence of
petroleum compounds in the bedrock beneath Tank 16. The samples obtained beneath
Tank 9 did not contain the analytes at concentrations greater than the laboratory method
detection limits.

2.5.4.2.2 Task 2 Field Activities
The Task 2 field investigation activities were conducted during the period from

October 29, 2000 through March 9, 2001. The primary objectives of Task 2 were to
evaluate potential petroleum releases beneath the remaining 18 tanks and to install two
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monitoring wells to obtain and analyze groundwater samples from within the basal
aquifer and a shallower zone of perched groundwater.

The centerline borings conducted beneath Tank 9 and Tank 16 in Task 1 were over-
drilled and converted to vadose zone groundwater/fuel monitoring wells. The other two
existing borings beneath each of these tanks were abandoned by filling with grout. One
angled boring was also advanced beneath each of the remaining 18 storage tanks (Tanks
1-8, 10-15, and 17-20). Each of the 18 new exploratory borings was subsequently
converted to a vadose zone monitoring well. Figure 2-16 depicts a typical cross section
across one of the ten pairs of tanks. All slant boring wells were constructed
approximately 80 to 100 feet above the basal aquifer to capture leachate or fuel released
beneath the associated USTs.

Two vertical borings were also advanced from within the lower access tunnel to
investigate potential impacts to the basal aquifer. One boring (V1D) was advanced into
the basal aquifer and one shallower boring (V2S) was advanced to investigate and
monitor a zone above the basal aquifer. The borings were converted into monitoring
wells and sampled during the March and August 2001 monitoring events. The two
vertical monitoring wells are situated hydraulically down-gradient from the tank
locations.

The approximate boring locations are depicted on Figure 2-17. Note that each boring
converted to a monitoring well is numbered in accordance with the corresponding
monitoring well and tank number (e.g., boring B-5 was drilled to install monitoring well
MW-5 and corresponds to Tank 5). A summary of the boring and monitoring well
specifications is presented in Table 2-2. Copies of the boring logs and well construction
diagrams are provided in Appendix F.

One hundred seven (107) samples (87 primary core samples, 10 duplicate core sample,
eight fluid samples, and two groundwater samples) were collected during the completion
of field activities and subjected to offsite laboratory analyses. Samples were analyzed for
TPH by Method 8015 (modified), VOCs by Method 8260, SVOCs by Method OLMO03.2,
PAHs by Method 8270, and Toxicity Characteristic Leaching Program (TCLP) metals by
Method ILMO0.40. In addition, four samples (two fluid and two core samples) were
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collected for fingerprinting analysis using gas chromatography with flame ionization
detection (GC/FID) and an electron capture detector (ECD).

Hydrocarbon impacts were noted beneath the tunnel floor and at depth within some of the
angle borings advanced beneath the USTs. Six borings (B-1, B-2, B-3, B-6, B-13, and
B-20) exhibited evidence of hydrocarbon impacts (i.e., sheen on drill water, hydrocarbon
odor, and/or elevated Photoionization Detector (PID) measurements) directly beneath the
concrete floor. Hydrocarbon odor and elevated PID readings were observed in core
samples obtained at depth in the angle borings located beneath 15 of the 20 tanks (Tanks
1, 3-7, 11-14, and 16-20). Table 2-3 presents a summary of core sample depths, PID
measurements, and physical observations. Table 2-4 presents a summary of fluids
observed. The fingerprinting analyses confirmed that the samples contained petroleum
hydrocarbons consistent with those stored in the tanks (Table 2-5). Figure 2-18 and
Figure 2-19 present a plan and cross section view depicting the location of core samples
that contained compounds in concentrations greater than HDOH Tier 1 Action Levels.
Table 2-6 provides a summary of results for samples that contained analytes at
concentrations greater than the respective laboratory method detection limit.

2.5.4.2.3 Task 2 Preliminary Risk Evaluation

A preliminary screening-level risk evaluation (Appendix D) was conducted on the basis
of the Task 1 and Task 2 field activity findings. The results of the evaluation indicate that
seven constituents were detected in core samples at concentrations of potential concern:
ethylbenzene, methylene chloride, 2-methylnaphthalene, naphthalene, phenanthrene,
TPH (hydrocarbon range C10-C28), and an unknown hydrocarbon compound. Three
constituents were detected in groundwater at concentrations of potential concemn:
bis(2-ethylhexyl)phthalate, lead, and TPH (hydrocarbon range C10-C28). The field
investigation also identified the presence of light non-aqueous phase liquid (LNAPL)
within several monitoring wells at the site,

On the basis of the preliminary risk screening, it was recommended that a comprehensive

RA be completed to accurately assess current and potential future risk associated with the
RHSF. The comprehensive RA should include a site-specific exposure assessment,
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including the use of fate and transport modeling, to identify potential migration pathways,
potential receptor populations, and relevant exposure routes.

2.6 Regulatory Correspondence

In an effort to evaluate current and potential future risks to the basal aquifer undertying
the facility and to nearby drinking water wells (including the Navy Pumping Station
located directly down-gradient from the USTs), the HDOH Solid Waste Branch
concurred in a letter dated October 10, 2003 (Appendix E) that the US Navy would:

* Conduct a comprehensive Tier 3 Comprehensive RA,

= Develop a comprehensive CSM incorporating Fate and Transport Models to
facilitate preparation of the RA,

= Prepare a Contingency Plan to protect the Navy’s groundwater supply at Red Hill,
and

® Monitor groundwater in the underlying basal aquifer and at the PWC potable
water source at Red Hill.
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Table 2-1

Historical Summary of Products Stored at the
Red Hill Bulk Fuel Storage Facility

Tank ID Contents Date || Tank ID Contents Date ||
1 Diesel Oil (DO} 10/26/1942 12 NSFO 03/19/1943|
JP-5 02/04/1970) Empty 04/28/1970)]
2 DO 09/28/1942 ND 05/26/1972)|
Jp-5 1962 DFM 01/29/1981]
3 Navy Special Fuel Oil (NSFO) [01/26/1943] Empty 08/24/1994)f
Navy Distillate (ND) 08/27/1970] DFM 07/25/1995]]
Diesel Fuel, Marine (DFM)  |04/03/1973 13 NSFO 03/23/1943]
JP-5 12/26/1973)| DFM 04/21/1976
4 NSFO 11/15/1942] Empty 12/01/1994)
ND 02/17/1971 1P-5 10/04/1995)
DFM 06/06/1973 14 NSFO 03/21/1943]
Jp-3 01/26/1974] ND 03/13/1973)}
5 NSFO 12/19/1942] NSFO 1072571973}
Empty 04/06/19708 ND 08/26/1975)
ND 12/29/1971jf DFM 04/12/1981|
JP-5 Oct-74 || Empty 01/19/1999)|
3 NSFO 12/30/1942| JP-5 04/29/199¢|
Empty 03/29/1970f 15 NSFO 04/29/1943]f
ND 02/29/19724 ND 10/27/1972|
Ip-5 Oct-74 | DFM 09/14/1973)|
DFM 01/15/1982Y Empty 10/02/1998]|
Empty 07/22/1994 16 NSFQ 05/08/1943||
JP-5 05/19/1993 ND 11101971
Empty 04/15/1998}] DFM 06/15/1975
7 NSFO 03/16/1943}] Empty 05/25/1994]
ND 05/04/197 1| JP-5 10/01/1998)
DFM 09/11/1973) Empty 11/04/1998]
Empty 04/25/1995% 17 NSFO 05/23/1943|
8 NSFO 03/02/1943]] Empty 0373071960}
ND 05/21/1971)) AVGAS 12/11/1964))
DFM 09/12/1973] MOGAS 08/29/1968)
Empty 04/13/1995|| P-5 01/15/1969|
[ NSFO 02/14/1543 18 NSFO 06/13/1942)
ND 06/23/1972] Empty 03/30/1960}|
DFM 09/13/197 JP-5 {for leak tests) May-63 ]'
Empty 09/14/1995k AVGAS 08/18/1964))
JP-5 05/30/1996)| Empty 10/30/1968]]
10 NSFO 01/26/1943)] JP-5 01/10/1969|
ND 06/29/1974 19 NSFO 06/13/1943l|
DFM 09/01/1973} Empty 03/30/1960)|
Empty 10/03/1995] JP-5 01/17/1964)]
11 NSFO 02/11/1943 Empty Oct-85 ||
ND 06/29/1972 20 NSFO 07/20/1943||
DFM Oct-73 Empty 03/30/1960]|
JP-5 06/14/1964l
Empty 12/28/1971]
JP-5 04/04/1972}
3550 Slop Oil 1966

* - The slop oil tank (Tank 355) was not included in this investigation.
DO = Diesel 0il

NSFO = Navy Special Fuel Oil

ND = Navy Distillate

DFM = Diesel Fuel, Marine
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Table

2-2

Summary of Monitoring Well Installation
Red Hill Bulk Fuel Facilty

Progression | Tank ID | Monitoring Date Well Augle |Elevation at| Riser Total | Corrected| Vertical |[Numberofl Welt |Screen Interval| Screen Interval|  Screen Depth of Corrected
Well ID Installed from | Ground | Stick-Up| Depth | Elevation | Drop (i) | Isclation | Diameter | Upper Depth | Lower Depth | Length Fluid Elevation of
Horizonta] Surface (g, POE)Y (ft, POE)*| of Well | to Bottom | Casings | (Inches) Detected || Fluid Level
I (degree) | (Ft AMSL) Total | of well (ft, POE)" 1, POE)" ftleng |(nt, POE)"" 9 (f, POE)"""
Depth | from POE
_ (F¢ AMSL) E
1 Tank 01 RH-MW-1 02/09/2001 15 102 66 042 1297 69.09 3357 2 1.5 109.4 k24 4 15 i23 4 69 17
2 Tank 02 RH-MW.-2 02/07/2001 15 102 31 044 1240 7022 3209 1 2.0 104 7 119.7 15 ND ND
3 Tank 03 REH-MW-3 02/02/2001 15 102 72 036 1302 69 02 3370 2 15 1099 1249 15 ND ND
4 Tank 04 RH-MW-4 01/3172001 15 102 62 036 1291 69 21 3341 2 15 108 8 123.8 15 ND ND
5 Tank 05 RH-MW-§ 01/29/2001 15 105 98 043 124 3 73 31 3217 1 20 1040 1190 15 ND ND
6 Tank 06 RH-MW-6 01/24/2001 15 105 68 03 126 6 7292 3276 2 1.5 106 3 1213 15 ND ND
7 Tank 07 RH-MW-7 01/19/2001 5 113 96 033 1289 80 60 3336 2 15 108 6 123 6 15 ND ND
8 Tank 08 RH-MW.-8 01/17/2001 15 113 67 042 1272 8075 3292 2 15 1070 1220 15 ND ND
9 Tank 09 RH-MW-9 01/12/2001 11 113 94 0 36 1000 94 89 19 05 2 15 BOO 950 15 ND ND
10 Tank 10 RH-MW-10 01/10/2001 15 113 71 039 130 7 79 88 3383 2 5 1107 1257 15 ND ND
1i Tank 11 RH-MW-11 1211972000 15 117 98 042 1310 34 08 3390 2 s 957 1257 30 ND ND
12 Tank 12 | RH-MW-12 12/1472000 15 117 71 037 1336 3313 34 58 1 20 108 3 128 3 20 ND ND
13 Tank 13 RH-MW-13 1212/ 2004) 15 121 95 Q39 1331 87 50 3445 1 20 107 8 1278 20 132 50 B7 66
14 Tank 14 | RH-MW-14 12/07/2000 15 121 75 033 136 0 86 55 3520 1 20 1107 130 7 20 135 30 8673
15 Tank 15 | RH-MW-15 12/05/2000 13 125 88 0 36 126 4 97 45 2843 2 15 106 4 121 4 15 ND ND
16 Tank 16 | RH-MW-16A | 01/08/2001 11 §25 70 Q37 104 § 105 70 20 00 1 20 84 5 99 5 15 ND ND
17 Tank 17 RH-MW-17 11/07/2000 13 129 75 027 124 2 101 81 2794 2 15 104 2 1192 15 114 80 103 92
18 Tank 18 RH-MW-18 11/21/2000 13 129 58 Q33 126 0 101 24 28 34 2 i5 106 0 1210 15 ND ND
19 Tank 19 | RH-MW-19 03/02/2001 13 133 68 027 1211 106 44 2724 2 15 101 1 116 | 15 110 52 108 81
20 Tank 20 | RH-MW.-20 03/05/2001 15 133 54 039 1277 100.49 3305 2 15 107 5 122 5 15 ND ND
21 Tank 1/2 | RH-MW-VID | 02/20/2001 90 102 56 011 100 C 2 56 100.00 4 {0 398 93 8 10 86 28 16 28
22 Tank 1/2 | RH-MW-V2S | 0272372001 90 102 56 014 520 50 56 5200 2 15 320 470 15 ND ND

? Measurements for the nser stick-up, total depth, screened mierval, and depth to Aluid are not angle corrected depth from ground surface measurements
* The depth to fluid provided 15 an approximation, accurate measurements are not available n angle wells
© Fluid measurements were obtamed on 08/24/01

bgs - below ground surface

R, POE - feet from boring pamt of entry

ND - Not detected

Ft AMSL - Feet Above Mean Sea Level
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Table 2-3
Summary of Boring Locations with Physical Indications of
Petroleum Hydrocarbons Present

Boring | Depthin | Elevated | Sample | Product | Boring | Depth in | Elevated PID | Sample | Product
Location | Boring of PID Obtained | Observed Location | Boring of | Measurement | Obtained | Observed
D Evidence | Measurem for Beneath [ 1D Evidence (ppm} for Beneath
of PH |ent (ppm)| Analysis | Concrete ||} of PH Analysis | Concrete
Observed Floor i3 Observed Floor
(ft, POE) (Yes/No) (Yes/No)
B-01 2.00 330,01 X (S01) Yes B-12 8.00 03] X(S0n No
(Sheen)
$.00 573.00 X (S02) 33.50 26.0] X (S02)
59.60) 266.00 X (S03) 36.70 2.8  No
60.70 453.00 X (S04) 61.00, 1.9] X (803
71.10] 478.00 No 62.20 17.3 No
B-02 89.45 74.7] X (802) 107.90 0.7, No
B-03 2.00} 214.0] X (501) 121.90, 26.4 X (505)
7.40 244.6] No B-13 2.00 NM| No Yes
(Sheen)
42.90 189.2) X (802) 10.70 10.7] X (S04)
B-04 7.00 294.0 No B-14 95.508 1971 X (S04)° No
8.20 180.0f X (S02) 101.404 9.1 No
15.60] 225.00  _No | 116.00 2.0 X (S05)
B-05 7.60 72.0[ X (S01) | 9 B-15 NA NM[_ No No_Jf
14.70 63.1] X (S02) fll B16A NA NM  No No
55.25 262.0] X (S03) 83.75 NM| X (B16A-
4)
113.30] 308.0] X (S04) B-17 81.80 83.2] No No
B-06 0.50 78.01 X (S01 L)* 90.30 95.1 No
0.50 78.0] X (801 S) B-18 121.50 125.8 No No
1.50 74.00 X (502)" B-19 43.00) 9471 X (S01) No
11.30 163.0 No 51.404 131.0 No
19.80 191.0f X (S03) 60.30 154.04 No
26.10 40.0 No 62.70 175.0 X (802)
B-07 0.50 NM| X (S01) 67.80) 167.0] No
_25.90 110.0] X (502) 79.90 334.0 No
40.50 26.5 No 93.20] 630.0f X (S03)
93.10 6.6l No 109.30 350.00 No
105.95 9.6{ X (S04) 118.00, 406.0 X (504)
111.20 41.00 X (505) B-20 2.25 75.1y X (S01) No
B-08 NA NM|] X (S01) 8.80 375.0] X (S02)
B0O9A 3.20 NM{ X (B09A- 116208 467.0 No
1)
B-10 NA NM] No 125.80 420.0 No
B-11 4.50) 14.1] X (801) B-ViD NA| NM| No No
7.40 1200  No | B-v2§ NA NM[ " No No
11.30 19.8} X (502) - Sample also obtained for fingerprinting analysis
20.30 3.1 No A ft, POE - feet from boring point of entry
38.20 9.8 No léd NA - Not applicable
67.10 24.3] X (803) = NM - Not measured
85.00 21.4] X (504) # PH - Petroleum hydrocarbons
89.50 55.8) No ppm - parts per million
95.00) 80.3] X (S05) 23 X - Sample was obtained for analysis
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Table 2-4
Summary of Fluid Levels Detected in Monitoring Wells

Momtormg Well Fluid Elevation Date Depth to | Corrected
Media ] at Ground Fluid Levell Elevation
Surface (ft, POE) | of Fluid
_ Level
RHMW' LNAPL 10266  03/0772001 : 1242 : 7052
g i 08242001 i 1294 ! 69.17
RHMW 13 i LNAPL | 12195 | 03/07/2001 : NFD : NA ||
i ¢ 082472001 ; 1325 : 8766 |
RH-MW-14 | LNAPL ! 121.75 ; 03/07/2001 ; NFD : NA
: i 08/24/2001 | 1353 | 86.73
|| RH-MW-17 ! LNAPL } 129.75 ! 03/07/2001 : NFD ! WNA |
: : i 082472001 } 1148 | 10392 |
RH-MW-19 Infltratlon. 133.68 : 03/07/2001 ! 1131 | 10441
! Fluid | T o8BAE001 Y 110,52 7 T T0R R
RHMW-VID | GW | 10256 | 03/07°2001 . 861 & 1646
5 E i 08/24/2001 | 8628 [ 1628

LNAPL - Light phase non aqueous phase liquid (which may be mixed with drill fluid)
ft, POE - feet from boring point of entry

NA - Not applicable
NFD - No fluid detected
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Table 2-5

Summary and Comparison of Samples Obtained
for Fingerprinting Analysis

F&B GC Petroleum F&B GC Petroleum | Historical Contents
Hydrocarbon Identification Hydrocarbon and Start Use Year
Characterization
Sample
Tank Sample Depth
Location Sample ID Date Matrix | (ft, POE)
6 RH-BR-6-501 (L) i01/18/2001; Fluid 0.5 Indicative of a mixture of a e  Fuel has NSFO - 1942
degraded middle distillates undergone
such as kerosene or Jet A. substantial
biclogical
deeradation
¢«  Lower level of? ND - 1972
degraded middle
distillates (diesel
fuel #2) may be
present
JP-5-1974
DFM - 1982
JP-5-1995
RH-BR-6-502 i01/19/2001} Core 1.5 Indicative of a mixture of s  Mixture of
middle distillates, which may degraded and
include kerosene, JP-3, diesel relatively
fuel #2 and similar fuels. undegraded fuels
i1 RH-MW-11 {12/18/2000;  Fluid 203 indicative of a mixture of s Fuel has NSFO - 1943
middle distillates such as diesel undergone ND - 1972
fuel #2 or similar fuels. substantial DFM - 1973
biological
degradation
14 RH-BR-14-S04 :12/06/2000; Core 95.5 iIndicative of a mixture of o Mixture of NSFO - 1943
tniddie distiliates, which may degraded and ND - 1973
include kerosene, JP-5, diesel relatively NSFO - 1973
fuel #2 and similar fuels. undegraded fueis ND - 1975
DFM - 1981
JP-5 - 1996
DFM - Diesel Fuel, Marine JP-5 - Jet Fuel

F&B - Friedman & Bruya
GC - Gas chromatograph

ND - Navy Distillate
NSFO - Navy Special Fuel Oil
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All Sample Detects Summary (ppm)
Read Hill Bulk Fuel Storage Facility, Oahu, Hawall

Table 2-6
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] ® ® 3 2 8
g E . ®
o g B 5| £ g 2 s = .| B 3 ° 2 g § El
8 z z g < §l 2 || 22|58 ¢ 12 5 |E|eg|E|eic| 8 | £ |3
g 5 | = | b (% El (8|58 (E 3 : ARAE IR 32
g E.. E & o 3 -] 3 ® (] ] a . ® & 2 ] R g 3 5 T @
a & = v : g | £ El = |2 - q| 2 § | % b I §
3 i w 5 5 E B L3 E‘ 5 2 £ ™ E = s, 4 & E o d I E. §
» g | 3 3 (£ §(°(8]8& HEIHNE E g%
- o~
3 ANE H £
[TANKC1 RH-BR1-D0S___|DUP 59 6| 02/0672001 | CORE - lso0z] — " — | - [— - -T1-1 - - - 128 - | - [ -] - | 8% -
TANK- 1 RH-BR-1-501 REG 2| 02/0772001 | CORE - | = - -] -t =t —=] 2 | - - - | = =] -[-] =[] — | -
TANK- 1 RH-BR-1-502 REG 8(02/08/2001)CORE - 025 - - 0162 | - | -~ - - - - - - - - - - - 1500 - -
TANK- 1 RH-BR-1-503  |REG |  506|02/08/2001)CORE o T T T T I e I I -1 - - 372 - | -1 — [2330]| -~ (o043
TANK- 1 RH-BR-1-504  REG | 61 35| 02/08/2001|CORE - I8 -1 - T - (-[-{oag{[ ] - - - - |63 - T -7~ —[3s0| - |48
TANK- 1 RH-BR-1-505  [REG | 129 2|02/00/2001|CORE - | - = - Jomg —[ - V- - - - - oIl =tz - | -
TANK- 1 RHMW-1.501 _ |REG | 1242|00/07/2001|OFINAPL [000085] — | - | - | - | -] -~ | - | ~f o078 § - | ~ - = -T=1-" 18| - T -
[TANK- 1 RH-MW-1.801 REG 128 4| DBr27/2001 | DFLNAPL 00013 | - — - - - | - - - - - - - - - - - - 13 - —
ANz L RH-BR-2S01 _  |REG 25021052001 CORE s T Do -, - - - - R 4
[TANIK: 2 RH.BR-2-302 _ |REG | 89 45{02/06/2001[CORE R I B B T R N R N W - - foers | - - | - |-f - | 222 | - | -
TANK- 2 RHBR.2-503___|REG | 119 B 02/08/2001 | CORE - - - o Tay - - - - feeizz] - -T [T - - - | -
TANK- 3 RH-BR-3-301 REG 2| 01/31/2001 |CORE — | - | - [oo#iz[oasg| = | -~ | -~ | -] 145 | - | - - | - -l -({ -t -1 .| - [~
[TANK- 3 RH-BR-3-502 REG 46 35| 02/01/2001 | CORE - - - - - - - - - - - - - - - - -~ - 774 - -
TANK- 3 RH-BR-3-503 REG 125 2| 02022001 | CORE - - - - - - - - - - == = - - - — -~ -~ 28 9 - ~
TANK- 4 RH-BR4-D08__ [DUP |  1236|01/31/2001|CORE - |-t -1 -T-t-1=-T1T-1T = -1 - - | - - T -T-] =] — T -
TANK- 4 RH-BR-4-501 REG 25[01/2672001 |CORE - |ooez -~ |cooas| - | -| - | - | -] ®45 [ -] - - - —T1-1-T=1 28 | - 7 -
TANK- 4 RH-BR4-502 REG B 2| 01/29/2001 | CORE - - - - - - - - - - - - - - - - - - 1330 - =
TANK- 4 RH-BR-4-503 REG 123 8] 01/31/2001 | CORE - - — = - - - - - - - - - - - - - — 48 8 - -
TANK. 5 RH-BR-5-501 __ |REG | 815|01/25/2001|CORE - a8 - | -~ | - |- ~1 - [=-} = - o028 | - |oz6 - |o228 — | .. | 03 | - | -
TANK-5 RHBRS5502  |REG |  147|01/25/2001|GORE « | - | - [oom402s1 | - | - | - | -] =2 | -] - - |- -1 =-T-T-1ns] - |-
TANK. 5 RHBRS5-503  |REG | 5525|01/26/2001|CORE - | - =1 «TJowms |-} -] - [ -] - - - - - T T-T= - - | -
TANK-5 RH-BR-5-504 REG 113 3| 01/26/2001 | CORE - - - - 0435 | - | - - - 21 - - - - - - - - 124 - -
TANK- 5 RH-BR-5-805 REG 115 3| 01/26/2001 [CORE -~ -~ - - 0214 | -~ - - - - - - - - - — — -~ - - -~
TANK- 6 RH-BR-8-DO7 DupP 19 B| 01222001 | CORE - - - - 0456 | - - - - - - - - - - - — — = - -
TANK- 6 RH-BR-6-501 __ |REG 05| 01/18/2001[CORE - || - [ - | - - =1 -T-["%m3a [ -] - - | = —TJwel =] - [te200] - | -
TANK- 6 RH-BR-8-502 REG 8] 01/19/2001 | CORE - - - - - = - -~ - 11.2 - - - - - - (845 - 43100 — -
[TANK- 8 RH-BR-4-503 REG 10 8] 01/22/2001;CORE - - - - D85 ( - [ - - - - = - - - = - - - 8 83 - -
TANK- 6 RH-BR6-504 _|REG | 125 1| 01/2472001|CORE - | - - -—Jaams| - [ -] ~T-] ~ -1 - - |- -T-T-1T- - - | -
ITANK- 6 RH-MW-6501 __|REG 05[01/418/2001 | DFLNAPL - 38| - [ - | -t -1 -]-L 278 J -1 - - | = o - =T —Teese0| - | -
TANK-7 RH-BR-7-501___|REG 0 5| 01/17/2001]CORE - | - | - Jeozes] - (-] -t — -1 e | - | - — |- =l -T-1 -1 e ~ | -
TANK- 7 RH-BR-7-502 REG 25 8| 01/18/2001|CORE -~ 191 - - - - - 0122 - - - |04 - 708 -~ - — — 2420 - 123
TANK-7 RH-BR7-503___|REG | B2 4|01718:2001CORE - =T -—TJoa}] ~ -] =] - T~ - - - - = T -1-1T =1 2481 -1 -
TANK- 7 RH.BR7-504 _ |REG | 10585 01/19/2001|CORE - -1 = | -Joesm |- -] -—T-]"- - - - |« =T -T=1=-"12231 - | ~
TANK- 7 RH-BR-7-505 REG 111 2| 0511872001 | CORE - - - - 018 | - - - - - - = = - = - - - 208 -~ =
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Red Hill Bufk Fuel Storage Faclilty, Oahu, Hawali

Taple 2-8

All Sample Detects Summary (ppm)
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TANK-B RH-BR-8-501 REG 0.5] 01/15/2001 | CORE - - - - 0189 | — - - - 471 - - - - - - - 1030 - -
TANK- 8 RH-BR-8-S03 REG 114.5} 01116/2001 | CORE - - - - |01 -] - - — - — — - - _ | - - - - -
TANK- 8 Bo2A-1 REG 3 2{ 10/26/1998|CORE - - - - R - - - - - - - - -1 - - - 800 -
TANK- 9 BOBA-2 REG 97,1} 10/271968| CORE - - - - - - - - - - - - - - - - | - - - 35 -
TANK- 9 BOSB-1 REG 55{ 10/26/1898; CORE - - - - - -| - - - - - - - - - | -1- - - 43 -
TANK- 9 B08B-2 REG 74 6] 10/20/1898/CORE - - - - - - - - - - - - - - - - | - - - 22 -
TANK- 9 BORC-1 REG 50| 10/28+1888| CORE - - - - - -1 - -~ - - = - - - - - | - - - 3] -
TANK- 9 BORC-2 REG 60| 10/26/1068 CORE - - - - - - = - - - - - — - - - | - - - a -
TANK-11 RH-8R-11-S1 REG 4 5/ 12/15/2000| CORE - 158 — joos32{ p2ep| - | - - - 4.7 —~ |[pD185] - - - |0534] - - 1680 -~ |ooos4
TANK-11 RH-BR-11-802 REG 11 3| 12/15/2000| CORE - 1] -~ (00243 - - |0992] 0002114 - - - - o778 - [208] -~ - 3130 - -
TANK-11 RH-BR-11-503 REG 87 1| 12118/2000|CORE - - loooet|00215 - - - - - - - - - - | - | = - 1440 - -
[TANK-11 RH-BR-11-504 REG 85] 12182000/ CORE - 178 - - - -] - - ~ - - - - - -~ 109208 - - 2320 - |oooTy
TANK-11 RH-BR-$1-805 REG 95| 12/18/2000! CORE - |a81]| - - - - | = loo1o4l072 - - - — 108 -~ [ 15| - (00086 291D - 0298
TANK-12 RH-BR-12-D08 DUP 104 3| 121472000 CORE - - - - 012 | = | - - - - - - - - - - |- -~ 104 - -
TANK-12 RH-BR-12-501 REG 8| 1211 22000/ CORE - -1 - - |o1ee| - [ - - |- - - - — - -1 -1-1 - 317 - -
TANK-12_ RH-BR-12-502 __ |REG 33 5(12/13/2000|CORE - - | - - - | -1 -] - I - - - - - S| =TT <] 292 - -
TANK-12 RH-BR-12-803 REG 61 12/13/2000|CORE - - - ~ |ot1e]| - - - - = - - - - - -1 - —~ 780 - -
TANK-12 RH-BR-12-504 REG 104 3| 12/14/2000{CORE - - - - 10125 - | -~ o - il - - - | - | - - 771 - -
ITANK-12 RH-BR-12-805 REG 121 8| 12114/2000|CORE - 338 - - - ~-| - |0o002] ~ - ~ ~ — - - |D788] - - 1710 — o8
TANK-13 RH-BR-13-D05 DUP 72]12111/2000| CORE - - ~ - |os88]| - - - - - - - - - - -] - - 261 - —
TANK-13 RH-BR-13-501 REG 72{ 121112000| CORE - - - - |o178| -1 - - | - - - - — - - -1 - - 203 - -
TANK-13 RH-BR-13-502 REG 100] 120112000 | CORE - - - - |oz42| -] - - ~ - - — ~ - - - |- - 319 - -
TANK-13 RH-BR-13-503 REG 125{ 12/11/2000{CORE - - - - | 0416 - =] - |~ - w - - -1 -1-1 - 328 - -
TANK-13 RH-BR-13-S04 REG 8| 12/12/2000|CORE - - -~ 100216} 0942 | - - - - BB - - - - - - - - 2160 - -
TANK-13 RH-MW-13-501 REG 132 5| 08/27/2001 | DFLNAPL 00021 | - - . - - = - - - - - - - - - | = - 239 - -
TANK-14 RH-BR-14-D04 DUP 80 5| 12/06/2000| CORE - - - — - -~ - - - - - - - - -1 -1- ~ 2000 - -
TANK-14 RH-BR-14-501 REG 35| 12/06/2000| CORE - - - - - - - - - - - - - - - - - - 581 - -
TANK-14 RH-BR-14-502 REG 40 5| 12/082000|CORE - - — - - - - - - - - - - - - - - - 2810 - -
TANK-14 RH-BR-14-503 REG 75| 12/0872000{CORE - - - - 0148 | -~ | - — - - - - - - - - | - - 292 - -
TANK-14 RH-BR-14-804 REG 85 5/ 12/08/2000| CORE - 578| - — - — - | 166 | ~ - - - — 114 - [128]| - | 017 || 26200 - 8.4
TANK-14 RH-BR-14-508 REG 116| 12/06/2000| CORE - Jge| - - - - - - - - - - - - - |oev4| -~ - 851 - -
TANK-15 RH-BR-15-D03 DUP 62 6/ 12/0472000| CORE - - - ~ (o024 ~ | - - | = - - - - - - -1 - - - - -
TANK-15 RH-BR-15-501 REG 62 5| 12/04/2000|CORE - - - - 0208 | - | - - - - - - - - - - - - 8.05 - -
TANK-15 RH-BR-15-§02 REG B8] 12/04/2000| CORE - - - - o176 | — | - - - - - - - - - -~ | - — - - -
TANK-15 RH-BR-15-503 REG 115 12/04/2000| CORE — — —~ |oo2s7 011 | ~ [ - - - — - - - - = | - | = - 107 — ~
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Table 2-8
All Sample Detects Summary (ppm}
Red Hill Bulk Fugl Storage Facility, Oahu, Hawall
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TANK-16 B16-DUP DUP B3 75| 10/23/1608 | CORE - - -~ - -1 - - |64 - 0085 - - 14 _0D71] 14 | 13 - - 4000 || 0156
TANK-16 B16A-4 REG B2 75| 10/22/1988 | CORE - - - - =] — 024 ] 10 - 031 -~ 43 fo22| 23 | 22 - - 1100¢ | 0.53
TANK-16 B16A-5 REG 101 B3 10/22/1908(CORE - - - - - - - - |47 - - - - - - |44 |20 - - 2800 -
[TANK-16 Bt6B-4 REG 86 15| 10/23/1998| CORE - - - - - - - - - = - - - - - - - - - 64 =
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SECTION 3
INITIAL EVALUATION

This section presents the results of a preliminary risk evaluation previously conducted for
the RHSF, a preliminary conceptual model of the Site, and identifies Site-specific
ARARs and to be considered (TBC) benchmarks.

3.1 PRELIMINARY RISK SUMMARY

An initial risk screening level assessment was performed for the RHSF as part of the
Phase II SI Report (AMEC, 2002). The results of the screening level assessment indicated
that seven constituents were detected in core samples at concentrations of potential
concemn: ethylbenzene, methylene chloride, 2-methylnaphthalene, naphthalene,
phenanthrene, TPH (carbon range C10-C28), and an unknown hydrocarbon. Three
constituents were detected in groundwater samples at concentrations of potential concern:
bis(2-ethylhexyl)phthalate, lead, and TPH (C10-C28). The investigations also reported
the presence of petroleum LNAPL in several monitoring wells at the site. The preliminary
risk evaluation conducted for the RHSF is included as Appendix D.

On the basis of the preliminary risk screening, it was recommended that a comprehensive
RA be completed to assess current and potential future risk associated with the RHSF.

3.2 PRELIMINARY CONCEPTUAL SITE MODEL

Based on the results of the previous investigation and an initial pathway evaluation, a set
of preliminary CSM graphical interpretations have been prepared to illustrate general
geologic, hydrologic and fate and transport principals that are the current paradigm for the
project area. These include a topographic relief model (Figure 3-1), which illustrates the
area of potential impact, including land use, and defines the cross sections A-A’ and
B-B’.

Figure 3-2 is a CSM describing the hydrogeology and pathways of concern along transect
A-A’, which runs longitudinally through the Red Hill facility ridge line and illustrates the
sources of contamination (primary USTs, secondary vadose zone, and tertiary basal
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groundwater) with respect to potential receptor endpoints (surface receptors, tunnel
receptors, and groundwater supply wells).

Figure 3-3 is CSM describing the hydrogeology and pathways of concern along transect
B-B’, which runs transverse to the Red Hill facility ridge line and illustrates the sources
of contamination (primary USTs, secondary vadose zone, and tertiary basal groundwater)
with respect to potential receptor endpoints (valley fill, Halawa and Moanalua streams
and groundwater supply wells).

The key information that is provided by these figures is the site geometry and the impacts
of site features on potential contaminant migration pathways. Most importantly:

* Releases from the USTs are expected to be focused below the bottom of the tanks
due to the concrete liner. The bottom of the tanks are located between 100
(Tank 1) and 150 feet (Tank 20) above msl, and consistently below the level of
the surrounding valley fill, which will act as a barrier to horizontal migration. In
addition, the USTs are between 500 and 750 feet horizontally from the valley
walls. Lateral movement over this distance is not expected in the fractured basalt.
For these reasons, the pathway for LNAPL or leachate to migrate to the valley
surface and surface water/sediments is incomplete.

* Releases from the USTs are approximately 300 to 350 feet bgs in a fractured
basalt environment. Due to the highly oxygenated subsurface and large distance to
the ground surface, and the types of fuel that have been most recently stored in the
USTs (NSFO, DFM, and JP-5, which are relatively low in volatility), volatile
compounds are not expected to migrate to the ground surface. For these reasons,
the pathway for organic compounds volatilized in soil vapor to migrate to the
ground surface is insignificant.

» Releases from the USTs are in close proximity to the lower access tunnels and
vapors may volatilize through cracks in the tunnel floor and impact current and
future workers. Although the tunnels are ventilated to ensure that breathing
conditions are appropriate for onsite workers, this pathway may potentially be
complete and therefore should be evaluated in the project RA.
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Releases from the USTs may impact the groundwater beneath the USTs, either in
the form of contaminated infiltrating rainwater (leachate) where rainwater passes
through secondary sources of petroleum adsorbed to the fractured basalt substrate,
or as LNAPL in the case of relatively large releases. Soil vapor monitoring points
may provide long-term monitoring points for the unsaturated zone beneath each
tank, and will be installed and sampled as part of a pilot study during this site
characterization study. Two additional monitoring wells will be installed in the
lower access tunnel, which will provide three basal water sampling points inside
the facility adjacent to the USTs (including the existing V1D well). These will
monitor the upper, middle and lower portions of the farm respectively, for
groundwater impact within the UST facility.

Past, current, or future releases may reach the basal groundwater and migrate as
dissolved compounds in the basal aquifer to down-gradient supply wells.
Currently, three nearby wells are within the study area as the closest and most
vulnerable to being impacted by releases to groundwater (Board of Water Supply
(BOWS) Halawa Pumping Shaft Well No. 2354-01, PWC Red Hill Navy
Pumping Shaft Well No. 2254-01, and BOWS Moanalua Supply Well No. 2153-
10). These will be evaluated for potential vulnerability using 3-D groundwater
modeling techniques and analytical evaluation of the basal aquifer assimilative
capacity based on the assessment of natural attenuation parameters.

In addition to the comprehensive graphics, a preliminary Conceptual Site Exposure

Model (CSEM) schematic is provided to define the current understanding of the exposure
pathways as a facet of the Preliminary Risk Evaluation. The CSEM identifies the
relationships among potential sources, release and transport mechanisms, exposure media

and routes, and potential receptors at the Site. The preliminary CSEM is presented as

Figure 3-4. The CSEM defines an exposure pathway as Incomplete, Potentially

Complete and Minor, or Potentially Complete and Major.

o Pathways that are considered Incomplete are defined as pathways in which
no contaminants can migrate from the source to the exposure point.

o Pathways that are considered Potentially Complete and Minor are defined
as pathways in which, if complete, contaminants concentrations that would
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reach the exposure points are very small compared to the screening action
levels and therefore deemed insignificant in impacting human health and
the environment.

o Pathways that are considered Potentially Complete and Major are defined
as pathways in which, if complete, contaminants concentrations that would
reach the exposure points have the potential to present an unacceptable
risk to human health and the environment.

The CSEM identifies several pathways classified as major and potentially complete,
These pathways include exposure to potable groundwater through ingestion, dermal
contact, and inhalation for residential and occupational receptors. The other potentially
complete pathway of concern is soil vapor intrusion to tfunnel work areas.

3.3 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS AND TO BE
CONSIDERED BENCHMARKS

It is U.S. Navy policy that environmental investigations and removal actions be
conducted in accordance with all applicable federal and state ARARs. TBCs may also be
used as guidance for evaluating chemicals without ARARS or in situations where ARARs
are not sufficiently protective of human health and the environment. ARARs/TBCs are
used to determine the scope and extent of cleanup for a site. They help to formulate
remedial action alternatives as well as govern the implementation and operation of a
selected action.

The following bulleted list provides the ARARs/TBCs that have been considered during
this phase of the investigation. Only State of Hawaii requirements are applicable to the
Red Hill Site. The State of Hawaii, Department of Health Underground Storage Section
is the lead agency responsible for the investigation.

e State of Hawaii Administrative Rules (HAR), Title 11, Chapter 451, State
Contingency Plan (August 1995)

s Technical Guidance Manual for Underground Storage Tank Closure and
Release Response (March 2000)
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e Technical Guidance Manual for the Implementation of the Hawaii State
Contingency Plan, Risk-Based Corrective Action and Decision Making at
Sites with Contaminated Soil and Groundwater, Volume 1 (June 1996).

e Screening for Environmental Concerns at Sites with Contaminated Soils
and Groundwater, Volume 1: Summary Tier 1 Lookup Tables (December
2003, Interim Draft.

Potential regulatory requirements for the RHSF include State of Hawaii environmental
laws as promulgated by the Hawaii State Contingency Plan and administered by the State
of Hawaii Solid and Hazardous Waste Branch, Underground Storage Tank Section and
the Hazard Evaluation and Emergency Response Section. ARARs are regulatory
requirements that are directly applicable or relevant and appropriate to a contaminant or
situation. TBCs are nonpromulgated guidelines or benchmarks that may be considered in
determining cleanup levels but are not enforceable guidelines or benchmarks.

3.3.1 ARARS - Defined

Applicable requirements refer to standards and other substantive environmental
protection requirements promulgated under U.S. federal or Hawaii state laws that
specifically address a circumstance at a hazardous waste site such as the presence of a
hazardous substance, pollutant, contaminant, remedial action, or location.
“Applicability” implies that the circumstances at the site satisfy all of the jurisdictional
prerequisites of a requirement and are legally applicable for the site.

Relevant and appropriate requirements refer to standards and other substantive
environmental protection requirements promulgated under U.S. federal or state law that
are not legally applicable to a site but address situations sufficiently similar to be of use in
evaluating the site. “Relevance” implies that the requirement regulates or addresses
situations sufficiently similar to those found at the hazardous waste site.
“Appropriateness” implies that the circumstances of a release or threatened release of
chemicals are such that use of the standard is suitable. A requirement may be relevant but
not appropriate for a site and therefore would not be an ARAR.
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3.3.1.1 ARARSs for the RHSF

There are no identified ARARs associated with potential soil contamination at the RHSF.
There are also no substantive environmental protection requirements for potentially
contaminated groundwater wells at the Site. All standards applicable to the RHSF are
nonpromulgated advisories put forth by the HDOH. These benchmarks are described
below.

3.3.2 TBCS - Defined

TBCs are nonpromulgated advisories, guidances or benchmarks that are not generally
enforceable. Where no specific ARARs exist for a chemical or situation, or where such
ARARs are not sufficient to be protective, guidance documents or advisories may be
considered in determining the necessary cleanup level for the protection of human health
or the environment. Levels of concern developed during a risk assessment are considered
TBCs.

3.3.2.1 TBCs FoR THE RHSF

Nonpromulgated criteria have been identified as potential chemical-specific TBCs for this
investigation. They are described below.

3.3.2.1.1 HDOH Tier 1 Environmental Action Levels

As initial guidance, the HDOH recommends that contaminated soil and groundwater
discovered at leaking underground storage tank sites be screened to Tier 1, TPH and
constituent-specific Environmental Action Levels (EALs). The HDOH stipulates
separate action levels for TPH and its indicator chemicals. TPH EALs should be used in
conjunction with EALs for these chemicals. Indicator chemicals typically recommended
to be included at sites where petroleum mixtures are assumed present include:

Monocyclic Aromatic Hydrocarbons

» DBenzene
o Ethylbenzene
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¢ Toluene

o Xylene

Fuel Additives
» Methyl Tertiary Butyl Ether (MTBE)
¢ Other oxygenates as necessary

Polycyclic Aromatic Hydrocarbons (primarily middle distillates and residual fuels)
» Acenaphthene
» Acenaphthylene
e Anthracene
¢ Benzo(a)anthracene
+ Benzo(b)fluoranthene
o Benzo(gh,i)perylene
¢ Benzo(a)pyrene
¢ Benzo(k)fluoranthene
e« Chrysene
» Dibenzo(a,h)anthracene
¢ Fluoranthene
¢ Fluorene
e Indeno(1,2,3)pyrene
s Methylnaphthalene (1-and 2-)
e Naphthalene
¢ Phenanthrene
e Pyrene

Site Category

Under the HDOH 1996 Risk Based Corrective Action (RBCA) program, release sites are
categorized info groundwater utility scenarios — “Drinking Water Source Threatened” and
“Drinking Water Source NOT Threatened”. Groundwater utility is determined based on
the location of the site with respect to the UIC line and the State of Hawaii Aquifer
Identification and Classification technical reports prepared by the University of Hawaii.

3.7
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The Tier 1 action levels are further delineated/categorized based on annual rainfall (<200
cm/year and >200 cm/year). The HDOH draft screening guidance further categorizes
sites and corresponding EALs by “Release Site < 150 m From a Surface Water Body™ and
“Release Site > 150 m From a Surface Water Body” (HDOH 2003). This is intended to
enhance screening and monitoring of contaminated groundwater in close proximity to
surface water bodies. The categories and EALs applicable for the RHSF are:

e Drinking Water Source Threatened
e Rainfall <200 cm/year
e Release Site > 150 m From a Surface Water Body

The RHSF is located hydraulically up-gradient of the UIC line. The nearest BOWS
drinking water well (Halawa Shaft, well number 2354-01) is located hydraulically cross-
gradient of the Site. This drinking water well is approximately 5,000 feet northwest of
the Site and pumps water from the basal aquifer. In addition, a U.S. Navy drinking water
well (2254-01) is located approximately 3,000 feet southwest of the site and is possibly
hydraulically down-gradient from the site. Because the RHSF is situated above a
drinking water aquifer, the Tier | standards protective of a drinking water source apply.
The nearest surface water body is not located within 150 meters of the RHSF and rainfall
is less than 200 cm/year.

Tier 1 EALs are not required, regulatory “cleanup standards” and have currently only
been presented in Draft form (December 2003). Use of Tier 1 EALs as actual cleanup
levels should be evaluated in view of the overall site investigation results. For the RHSF,
a comprehensive site-specific Tier 3 RA will be conducted based on the results of earlier
investigations. The applicable screening criteria are surnmarized in Table 3-1.

3.3.2.1.2 Tier 2 and Tier 3 Environmental Risk Assessments

The RHSF is an active petroleum storage facility with a maximum capacity of
approximately 240 million gallons. As such, the US Navy will estimate action levels at
monitoring points on site that will have the potential to result in unacceptable chemical
concentrations at the exposure points (groundwater in nearby supply wells and ambient
air in breathing space within the lower access tunnel of the RHSF). The US Navy will
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estimate these concentrations using accepted analytical and numerical modeling
techniques. These site-specific Tier 2 and Tier 3 EALs will be considered site-specific
TBCs. The HDOH RBCA approach is a three-tiered system. The RBCA Tier 1 EALS
have previously been described. The Tier 1 EALS feature highly conservative
recommended soil and groundwater action levels intended for direct comparison to
organic compounds or compound classes and heavy metals in both soil and groundwater
samples collected at a site. RBCA Tiers 2 and 3 provide guidelines for calculating site-
specific criteria based upon encountered geologic conditions and detected COPCs at a
site. The RBCA Tier criteria applicable to a site are also determined by the classification
of the groundwater beneath a site location, with separate criteria for sites not overlying
drinking water sources and more conservative criteria for sites overlying potential
drinking water sources. If Tier 1 EALs are exceeded, site-specific information will be
utilized to calculate Tier 2 or 3 action level criteria at the RHSF.
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Tan -1

Screening Criteria
HDOH Tier 1 Environmental Action Levels

Soil Action Level, Shallow Soil Gas Action Level,
Dnnking Water Resource (Soil|  Soil Action Level, Groundwater Action Level, Drinking Groundwater Action Level, Indoor Air Impacts
Constituent Leaching) Indoor Air Impacts Water Toxicity Indoor Air Impacts (residential exposure)
m m 1 u, ug/m’
[V §
Benzene . 022 067 5 2000 319,
Toluene 25 650 1000 530000 420000
Ethylbenzene . 33 47 700 14000 2200
Xylenes 23 220 10000 160000 100000
16 138 310 4200 220000
Acenaphthylene 100 {sonl gas) 240 (so1l pas) 150000
Anthracene 238 61 1800 43 1100000
Benzo{a)anthracene 12 NA 0.092 NA NA
Benzo(b)fluoranthene 46 NA 0092 NA NA
Benzo{g,h,i}perylene 27 NA 1500 NA NA
Benzo(a)pyrene 130 NA 0.2 NA NA
Benzo(K)fluoranthene 7 NA 0.92 NA NA|
IChrysene 23 NA 9.2 (sl gas) NA
Dibenzo(a,h)anthracene 9.9 NA 0.0092 NA NA
Fluoranthene 250 NA 1500 NA NA
Fluorene 560 160 240 1900 150000
Indeno(1,2,3)pyrene 24 NA 0.092 NA NA
Methylnaphthalene (total 1-and 2-) 1.2 110 240 26000 150000
Naphthalene 1.2 23 62 31000 3100]
Phenanthrene 18 (soil gas) 240 (soil gas) 150000
ene 85 85 180, 140 110000
v i)
Lead NA NA 15 NA NA
Lead, Tetracthyl NA NA 15 NA NA
Lead, Dnssolved NA NA 15 NA NA
(TR TR T
GRO — 2,000 (soul pas) 100 (s01l gas) 52000
DRO 5,000 {soil gas) 100 (soil gas) 52000]
Notes:

(sonl gas) = Chemical constants not available for modeling. Use soul gas data to evaluate potential indoor-air concems

NA = Not applicable

Reference:

HDOH, 2004

Assumptions:

(1) Ramnfall <200 cm/year

(2} Drinking water source threatened

(3) Surface water body 1s not located within 150 meters of release site
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SECTION 4
PROJECT INVESTIGATION RATIONALE

This section identifies the primary focus areas of the RHSF field investigation and DQOs
associated with the focus areas.

4.1 FOCUS AREAS

The overall project objectives for the RHSF field investigation can be categorized into

two main areas of focus:

Characterize and monitor the vadose zone and basal groundwater aquifer
beneath the RHSF Site — A groundwater monitoring network will be established
to monitor potential releases from the RHSF, evaluate the nature and extent of
COPCs, and evaluate the fate and transport of COPCs in the groundwater.
Groundwater monitoring wells will be screened across the water table,
approximately 10 feet above and 10 feet below the water table (see Section 3 of
the FSP [Appendix A]). Groundwater sampling will be conducted to measure and
characterize COPC concentrations beneath and in the vicinity of the RHSF.
Groundwater level measurements will be recorded to evaluate the fluctuation in
the local groundwater gradient resulting from seasonal precipitation, and will be
used to calibrate the numerical groundwater flow model to be developed in
Phase II of the project. A pilot soil vapor monitoring network will be established
in a maximum of three existing angle borings to evaluate the feasibility of
converting the existing 20 angled-bore monitoring wells to soil vapor monitoring
wells. Data collected will be incorporated with existing data from prior
mvestigations and site activities to provide a more complete assessment of COPCs
at the Site,

Evaluate and mitigate risk factors resulting from potential petroleum
product releases at RHSF - Information obtained during the field investigation
activities will be used to support fate and transport modeling and preparation of a
comprehensive risk assessment. A 3-D GIS database integrating existing and
newly acquired site-specific data will be prepared and used as the basis for a CSM
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for the RHSF. Hydrologic testing wil! be conducted in the vicinity of the Navy
Red Hill groundwater supply well (No. 2254-01) to develop site-specific
hydraulic parameters to aid in the development of the CSM. In turn, the CSM
will be used to design and conduct groundwater flow and COPC Fate and
Transport modeling in environmental media beneath the Site (e.g., vadose zone
transport of soil vapor and liquids, and groundwater transport of non-aqueous
phase liguids (NAPL) and agqueous phase constituents). The modeling efforts will
be supported by physical parameter data obtained by the collection and
geotechnical analysis of soil core samples and the conduct of a continuous rate
aquifer pumping test using observation wells. The results of the site
characterization and modeling efforts will be used to conduct a Comprehensive
RA for the Site. Finally, the accumulated knowledge of the Site will be used to
prepare a Contingency Plan that will be to monitor site characterization data over
time and provide long-term actions to mitigate future threats to human health and
the environment from unauthorized releases from the Site.

The above focus areas for the RHSF field investigation effort have particular data
objectives requiring data input from the investigation activities. Decisions relevant to
subsequent activities {e.g., additional sampling) will be made on the basis of results from
the RHSF field activities.

4.2 DATA QUALITY OBIECTIVES

Particular data objectives, necessary data input, and decisions for the above focus areas
for the RHSF field investigation activities are supported through considerations of a
formal DQO Process (USEPA 2000a and 2000b). The DQO Process is a seven-step
planning approach to develop sampling designs for data collection activities that will
support decision making. The seven steps in the DQO process are as follows:

Step 1: State the problem.

Step 2: Identify the decision.

Step 3: Identify the inputs to the decision.
Step 4: Define the boundaries of the study.
Step 5: Develop a decision rule.
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Step 6: Specify tolerable limits for decision errors.
Step 7: Optimize the design for obtaining data.

DQOs are qualitative and quantitative statements, developed using the DQO process, that
are intended to clarify study objectives, define an appropriate type of data, and specify
tolerable levels of potential decision errors that will be used as the basis for establishing
the quality and quantity of data needed to support decisions. DQOs for each of the above
focus areas for the RHSF field investigation effort are presented in the following sections.

4.2.1 DQOs for Characterization of the Nature of COPCs at RHSF

Data to support characterization of the nature and extent of COPCs in the soil, soil vapor,
and basal aquifer for the field investigation activities include measurement of COPC
concentrations in samples collected from three types of media beneath the RHSF Site:
soil/rock cores, soil vapor, and groundwater. The proposed sampling program approach
will meet the DQOs defined for characterization of the COPCs at RHSF. The monitoring
well (VID) installed within the basal aquifer during the previous RI work has been
effective in monitoring COPCs. The proposed boring/monitoring well locations are
located to monitor different sections of the facility. As such, the facility will be
partitioned into Upper Tank Farm (Tanks 20 through 15), Middle Tank Farm (Tanks 14
through 7), and Lower Tank Farm (Tanks 6 through 1). The proposed pilot soil vapor
monitoring wells will be installed within existing angled borings located beneath the
USTs. Descriptions of the groundwater monitoring well network, pilot soil vapor
monitoring network, and media sampling programs are provided in Section 3.0 of the
FSP (Appendix A).

DQOs and their associated seven-step procedures for the media types to characterize the
nature of COPCs for the RHSF field investigation activities are presented in Table 4-1.

4.2.2 DQOs for Evaluation of Physical Parameters at RHSF

Supplemental data to support the evaluation of the groundwater and fate and transport
modeling efforts will be generated by two approaches:
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* collection and evaluation of continuous rate aquifer pumping test data; and

o collection and geotechnical analyses of soil core samples.

The modeling efforts will utilize the analytical chemical COPC data generated during the
site characterization field activities. These data will be supplemented by physical
parameter estimates derived from the analysis of soil cores and the interpretation of long-
term continuous rate pumping test data. The physical parameter data will be site-specific
and will provide data to facilitate evaluation of the nature of groundwater and COPC
movement in the subsurface. Descriptions of the aquifer test procedures and geotechnical
analyses are provided in Section 3.8 of the FSP (Appendix A).

DQOs and their associated seven-step procedures for the media types to evaluate the

vadose and basal aquifer physical parameters for the field investigation activities are
presented in Table 4-2.
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Table 4-1
Characterization of COPCs at RHSF
DATA QUALITY OBJECTIVE #1*

1. State the problem
The nature and extent of potential impacts of COPCs in the soil, soi! vapor, and groundwater beneath the RHSF Site are not
adequately defined. Additional COPC data is needed to perform Fate and Transport and Risk Assessment calculations.

2. Jdentify the Decision
Are detectable levels of COPCs present in the soil, soil gas, or groundwater beneath the RHSF at levels of concem? Levels

of concem are based on soil and water quality screening thresholds discussed in Section 3 of this Work Plan.

3. Identify the inputs to the decision

¢ COPCs are measured in the soil core samples.

o  COPC measurements from collected soil core samples are compared to soil screening thresholds. Screening
thresholds are identified in Section 3 of this WP.

¢ COPCs are measured in the groundwater samples.

¢ COPC measurements from collected groundwater samples are compared to water quality screening thresholds.
Screening thresholds are identified in Section 3 of this WP.

e COPCs are measured in the soil vapor samples.

¢ COPC measurements from soil vapor samples are used to evaluate the feasibility of converting existing angle
borings to soil vapor monitoring points.

4. Define the Boundaries of the Study
» Soil core samples are collected from within the three (3) new borings excavated to install groundwater monitoring
wells at the Site.
s  Groundwater samples are collected from the existing vertical monitoring well (V1D) and three (3) newly installed

monitoring wells that penetrate the basal aquifer underlying the Site.

* New borings and wells are located by their association with potential petroleum releases from USTs or are situated
up-gradient of the USTSs (for use as a background well) as determuned during previous site investigations.

s  Soil vapor samples are collected from within three (3) of the 20 existing shallow angled borings underlying the
USTs at the Site.

5. Develop a Decision Rule
e COPCs are defined as present in a soil, soil vapor, or groundwater sample if they are measured above the respective

laboratory method detection limit applied for COPC measurements.
¢ If measured COPCs exceed screening thresholds, then the COPCs are identified as problematic. Screening
thresholds are identified and discussed in Section 3 of this Work Plan.

6. Minimizing Decision Errors

s  Use of trained collection personnel will mimmize decision errors 1n soil, soil vapor, and groundwater samples
collected for the effort.

¢ Use of standard operating procedures in field collections will minimize decision errors in soil, seil vapor, and
groundwater samples collected for the effort.

¢  Use of standard laboratory analytical methods will minimize decision errors in resulting COPC measurements in
soil, soil vapor, and groundwater samples collected for the effort. Analytical methods and their adequacy for
achieving measurement levels to address Levels of concern (e.g., water quality thresholds) are discussed in the
companion RHSF QAPP (Appendix B).

¢ Collection of samples will be coordinated with information for system vanables that may influence measurement

results (e.g., rainfall events) to minimize decision etrors.




Table 4-1
Characterization of COPCs at RHSF
DATA QUALITY OBJECTIVE #1*

7. Optimize the Design for Obtaining Data

»  Selection of proposed locations for borings, monitoring wells, and so1! vapor monitoring points is based on
information and COPC measurements obtained during previous Site investigation activities.

e Use appropriate analytical chemistry methods for COPC measurements to maximize the likelihood of detecting
COPC:s in various media samples for levels of concern represented by screening thresholds. Screening thresholds
are discussed in Section 3 of this Work Plan and chemistry methods are discussed in the companion RHSF QAPP
{Appendix B).

* The 7-Step DQO progress is defined in Guidance for Data Quality Objectives Process (USEPA 2000a and b).



Table 4-2
Characterization of Vadose and Aquifer Physical Properties at RHSF
DATA QUALITY OBJECTIVE #2°

1. State the problem
The nature of the physical properties of the vadose zone and the basal aquifer underlying the Site are not adequately
defined to conduct groundwater modeling and COPC fate and transport modeling.

2. Identify the Decision

o  What site-specific physical parameters are required as input variables for groundwater modeling and COPC
fate and transport modeling? -

®  What 1s the best method to obtain the necessary parameters?

3. Identify the inputs to the decision
*  Agquifer testing will be conducted to obtain the necessary aquifer parameters.

* Soil core samples obtained from exploratory borings will be subjected to geophysical testing to obtain
supplementary aquifer and vadose zone parameters.

4. Define the Boundaries of the Study
s A continugus rate pumping test is conducted within a groundwater well penctrating the basal aquifer.
Groundwater monitoring wells at the Site are used as observation wells during the aquifer test.

+  Soil core samples are collected from within the three (3) new borings excavated to install groundwater
monitoring wells at the Site.

5. Develop a Decision Rule
* Represeatative aquifer parameters are calculated using standard hydrodynamic relationships to estimate
necessary physical parameters such as hydraulic conductivity, transmissivity, and storage coefficient from
the aquifer test data.

e  Selected physical parameters such as porosity and soil moisture content are measured or calculated from
geotechmical analyses of soil core samples.

6. Minimizing Decision Errors

e Use of trained collection personnel will minimize decision errors in soil core samples collected for the effort.

s Use of standard operating procedures in field collections will minimize decision errors in s0il core samples
collected for the effort.

¢  Use of standard laboratory analytical methods will minimize decision errors in resulting physical
parameter measurements 1 soil core samples collected for the effort.

¢  Use of standard hydrodynamic relationships to estimate necessary physical parameters from aquifer test
data will minimize decision errors in aquifer characteristics.

7. Optimize the Design for Obtaning Data
¢  Selection of proposed Jocations for borings, monitoring wells, and soil vapor monitoring points is based
on information obtained during previous Site investigation activities.
s Use appropriate analytical methods to maximize the likelihood of accurately estimating physical
parameters in soil core samples.
¢ Selection of long-term continuous rate pumping test with observation wells to maxinze accuracy of
aquifer parameter estimation in the basal groundwater aquifer beneath the Site.

*The 7-Step DQO progress is defined in Guidance for Data Quality Objectives Process (USEPA 2000a and b).




Red Hill Bulk Fuel Storage Facility Work Plan Section: 5
Date: June 2005 Page: 10f10

SECTION 5
PROJECT INVESTIGATION TASKS

This section provides a brief summary of Red Hill data compilation, field investigation,
and modeling tasks that will occur during the implementation of these project plans. The
field investigation tasks are only briefly discussed, a detailed discussion can be found in
the attached FSP companion document (Appendix A). The project investigation tasks are
presented in the following subsections:

Section 5.1  GIS Database and Model Construction;

Section 5.2  Site Characterization Activities;

Section 5.3  Fate and Transport Modeling;

Section 5.4  Risk Assessment;

Section 5.5  Data Interpretation and Technical Report Development; and
Section 5.6  Contingency Plan Preparation.

5.1 GIS DATABASE AND MODEL CONSTRUCTION

The primary objectives of the GIS model-building task are to collect and integrate site-
specific geospatial project data and metadata to facilitate conduct of the site
characterization, fate and transport modeling, risk assessment and contingency plan
preparation, as well as provide a permanent database for future use by the client. To
accomplish these objectives, the collected data will be assembled into a 3-D GIS
database. An integrated visualization tool will be developed using C Tech’s Mining
Visualization System (MVS) 3-D visualization and animation software. Deliverables will
include interactive georeferenced files that will provide the facility infrastructure,
topographic features, water table surface, site lithology, and the results of environmental
studies in a format that can be viewed using free software. The Intergraph Feature
Manipulation Engine (FME) Environmental Systems Research Institute (ESRI) Suite has
been selected to generate a database in the Geomedia warehouse format, selected to be
compatible with the GIS systems currently in use by FISC (i.e., GeoMedia Professional
5.2, GeoMedia WebMap Professional 5.2, GeoMedia Transportation 5.2, and Oracle 8i)
and PWC (i.e., ESRI ArcInfo, Arc IMS, ArcView (versions 8 and 3.2) and Oracle). The
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data will be formatted in accordance with the specifications defined in FISC
Specifications for GIS data presented in Phase SOW (Appendix G). A proposed GIS
activity schedule is presented in Section 6.

5.1.1 INITIAL DATA GATHERING AND INTEGRATION

The initial GIS database will be constructed on the basis of existing site-specific data.
Site data currently available for GIS database construction includes;

* Existing geologic logs for vertical and angled borings;

o Existing barrel logs from facility construction;

® As-built construction drawings and electronic files of the Red Hill storage and
fuel distribution system;

e Electronic topographic information;

» Aerial photographs;

o Building locations;

s Laboratory analytical results;

s Geologic cross sections, and

e Land-use maps and electronic files.

Existing data will be converted from current formats (e.g., paper copy, computer-aided
design [CAD)] file) to the appropriate digital format for inclusion in the GIS database.

5.1.2 GIS DATABASE REFINEMENT

The GIS database will be used to generate and manage maps, figures, models, and data
throughout the site characterization process. The GIS database will be modified and
refined as new data becomes available from the results of the proposed site
characterization activities. Site-specific data generated and integrated during the field
investigation and modeling activities are anticipated to include:

o New borings logs and rock core information;

o Laboratory analytical results;
¢ Land survey data;

5-2



Red Hill Bulk Fuel Storage Facility Work Plan Section: 5
Date: June 2005 Page: 30of10

5.1.3

Groundwater elevation data;

Fate and Transport Modeling data;
RA data; and

Contingency Plan data.

GIS VISUALIZATION TOOL

A digital 3-D CSM will be constructed using the GIS database. The CSM will facilitate
decisions regarding field investigation activities and will be used to visualize and

illustrate conditions and processes occurring at the Site. The CSM will be used for the

following purposes:

5.1.4

Create maps and vertical cross-sections of the Site;

Depict spatial relationships of petroleumn sources and other contaminates in the
subsurface;

Visualize potential contaminant migration pathways in the vadose and saturated
Zones;

Visualize groundwater flow conditions;

Facilitate Groundwater Modeling and Fate and Transport Modeling;

Facilitate a Tier 3 RA; and

Facilitate preparation of a Contingency Plan.

GIS DELIVERABLES

The following products will be delivered to the client:

GIS database;

Electronic visualization package data files and output files;
Interactive model and viewing software;

Paper hardcopies of selected maps and figures;

A node locked-licensed copy of FME ESRI Suite shall be transferred to FISC following
completion of the contract. Data will be delivered to the client in Geomedia Warehouse

Database format and in Personal Geodatabase or Shapefile format. A digital 3-D model
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generated using MVS will be provided. The 3-D model may be viewed by the client
using a four-dimensional interactive model (4DIM) viewer, which is free software
designed to view MVS models. Open Flight and virtual reality modeling language
(VRML) versions of the finished 3-D model will also be created.

5.2 SITE CHARACTERIZATION ACTIVITIES

Section 5.2 subsections provide a brief synopsis of proposed field activities. A detailed
discussion of field activities is provided in the attached FSP companion document
(Appendix A).

5.2.1 HEALTH AND SAFETY PROTOCOL

Health and Safety protocols are detailed in the SSHSP companion document provided
under separate cover {USN 2005).

5.2.2 EXPLORATORY BORINGS AND CORE SAMPLING

Three exploratory borings will be advanced to collect soil and rock samples for
laboratory analyses and to install groundwater monitoring wells that penetrate the basal
aquifer underlying and adjacent to the Site. Drilling and sampling protocols are detailed
in the attached FSP, Sections 3.2 and 3.3 (Appendix A). The following activities will be
conducted:

¢ Excavate and Sample One Up-gradient Background Soil Boring to evaluate
background soil conditions in the vicinity of the RHSF and install a vertical
groundwater monitoring well from the existing ground surface at the RHSF.
Samples will be evaluated for lithology, and soil overburden will be evaluated
for potential surface contamination that may affect groundwater results at this
location. The boring/monitoring well will be located adjacent to the Navy rifle
range, hydraulically up-gradient from the USTs. An air rotary drill rig will be
used to excavate the boring to penetrate the basal aquifer. No coring will be
conducted at this location. Rock lithology will be evaluated via cuttings.
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Excavate and Sample Two Soil Borings to evaluate bedrock conditions
directly beneath the Middle and Upper RHSF and install vertical groundwater
monitoring wells within the lower access shaft at the RHSF. A portable drill rig
will be used to excavate the borings to penetrate the basal aquifer. Soil borings
will be advanced by continuous coring techniques that will be reviewed by a
experienced geologist and environmental professional for fate and transport
assessment, as well to determine whether isolation casing will be required to
advance the boring without jeopardizing the quality of the basal aquifer at the
location. Soil borings will be located as far away from the surrounding USTs as
possible (approximately 150 feet) to minimize the potential for encountering
highly-petroleum impacted rock that will require isolation casing during
excavation.

Install Isolation Casing within the excavated borings as warranted to prevent
contaminates migrating into the basal aquifer through the boreholes.

Collect Soil and Rock Core Samples from within the borings for laboratory
analysis. Soil and core samples will be selected for analysis on the basis of
visual observations and field screening results.

Analyze Selected Core Samples for Site COPCs. Sampling locations are not
expected to be impacted in the vadose zone, but are located to optimize
groundwater sampling locations.

5.2.3 GROUNDWATER STUDY

The three exploratory borings excavated will be converted to groundwater monitoring

wells that penetrate the basal aquifer. These newly installed monitoring wells will be used

in conjunction with one existing onsite monitoring well (V1D), at least two existing
offsite groundwater monitoring wells (Red Hill OWDF MW-08 and Moanalua Valley
BOWS Well No. 2253-02), and accessible groundwater production wells (e.g., PWC
production well) to characterize and monitor the conditions of the basal aquifer

underlying the Site. Well installation, sampling, and aquifer testing protocols are detailed
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in the attached FSP, Sections 3.2 and 3.3 (Appendix A). The following activities will be
conducted:

e Install and Develop Three Monitoring Wells that penctrate the basal aquifer to
establish a groundwater monitoring network at the RHSF (in conjunction with
existing monitoring well VID).

e Collect Groundwater Chemical Samples to provide data to characterize the
existing groundwater conditions, support fate and transport calculations,
facilitate conduct of a Tier 3 comprehensive RA, and monitor natural attenuation
processes at the Site using V1D (Lower Monitoring Well [MW)), the Middle
MW (MMW) and Upper MW (UMW), as well as the up-gradient background
well (BKGMWO1). Additional sampling of the Red Hill Pumping Well No.
2254-01 will be accomplished with the assistance of The Dawson Group, who is
the Navy contractor that is conducting groundwater sampling there.

o Conduct Groundwater Level Measurements to assess the nature of potential
long-term changes of the local groundwater gradient. Measurements will be
collected at all wells described above, including offsite wells.

o Perform Aquifer Testing to characterize hydraulic properties of the basal
aquifer underlying the Site. Pumping tests will be conducted using the Navy Red

Hill Pumping Station and nearby monitoring wells.

¢ Conduct a Land Survey to document the locations and elevations of the
monitoring wells.

s Analyze Groundwater Samples for Site COPCs,
52.4 SOIL VAPOR PILOT STUDY
A pilot study will be conducted to evaluate the feasibility of using existing angle borings

beneath the USTs to install soil vapor monitoring probes for site characterization and
long-term monitoring. Three of the twenty existing angle borings will be converted to
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permanent soil vapor monitoring wells (SVMWs), with each SVMW containing three
soil vapor monitoring probes at varying depths. SVMW installation and soil vapor
sampling protocols are detailed in the attached FSP, Sections 3.2 and 3.3 (Appendix A).
The following activities will be conducted:

o Install Three SVMWs in existing angle borings to evaluate the feasibility of
using the 20 existing borings to establish a soil vapor monitoring network.

e Collect Soil Vapor Samples to provide data to supplement rock core analyses
regarding the nature of volatile compounds within the vadose zone, provide
qualitative information regarding the general location of releases beneath the
USTs, and to facilitate evaluation of the SVMWs for long-term monitoring of
the vadose zone as part of a Site Contingency Plan.

¢ Analyze Soil Vapor Samples for Site COPCs.
5.2.5 DATA MANAGEMENT AND VALIDATION
e Data management and validation will be performed in accordance with the
procedures and protocols specified in Section 6.0 — Data Management and
Section 8.0 — Data Validation of the attached QAPP (Appendix B).
5.3  CONTAMINANT FATE AND TRANSPORT MODELING
The results of the field investigation and GIS 3-D model construction will be used to

conduct fate and transport modeling of COPCs. The fate and transport calculations will
be comprised of the following aspects:

¢ Soil Vapor modeling will be conducted to evaluate the potential migration of
volatile compounds through the subsurface and to identify potential receptors.

¢ Vadose Zone modeling will be conducted to evaluate the potential migration of
LNAPLs or aqueous phase COPCs through the unsaturated zone.
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* Groundwater modeling will be conducted to estimate groundwater flow
conditions and evaluate the potential movement of LNAPL and aqueous phase
contaminants in the saturated zone.

» Potential release scenarios will be evaluated using the results of the soil vapor,
vadose zone, and groundwater models. Scenarios investigated will include the
potential role of pipelines as migrations pathways for LNAPLs and dissolved
COPCs, potential impact of vadose zone contamination to surface water bodies,
and potential impact of soil vapors to human receptors (e.g., workers in access
tunnels).

5.4 TIER 3 COMPREHENSIVE RA

The results of the field investigation, GIS 3-D model construction, and Fate and
Transport modeling will be used to conduct a Tier 3 Comprehensive RA.

5.5 DATA INTERPRETATION AND TECHNICAL REPORT DEVELOPMENT

A comprehensive report will be prepared following the completion of the RA. The report
will include:

¢ A summary of previous studies;

¢ A summary of the existing characterization activities;

s A comprehensive assessment of the nature and extent of contamination;

s A summary of ARARs and TBCs;

» A comprehensive assessment of fate and transport results;

¢ A comprehensive presentation of the Tier 3 RA results;

¢ A comprehensive set of recommendations and conclusions, including the
outline of a Contingency Plan to ensure that current and future risks are
properly evaluated and mitigated.

5.6 CONTINGENCY PLAN PREPARATION

The results of the field investigation, GIS 3-D model construction, Fate and Transport
modeling, and Tier 3 RA will be integrated and used as the basis to prepare a
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Contingency Plan for the RHSF. The Contingency Plan will consider methods to avoid
and mitigate catastrophic releases from the USTs, to minimize impacts to human health
and the environment, and to protect the drinking water source of the basal aquifer.
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SECTION 6
PROJECT SCHEDULE

A proposed project schedule in Gant Chart format is presented as Figure 6-1. A
supplementary schedule detailing GIS activities is presented as Figure 6-2.
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Schedule of GIS Activities

Figure 6-2
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SECTION 1
INTRODUCTION

This document serves as a Field Sampling Plan (FSP) for a Site Investigation (SI) and
Risk Assessment (RA) at the Red Hill Bulk Fuel Storage Facility (herein referred to as
RHSF) operated by the Fleet Industnal Supply Center (FISC), Pear] Harbor, Hawaii. The
general Site vicinity is depicted on Figure 1-1.

Overall objectives of this investigation are:

1. GIS Model. Compile existing electronic and hardcopy data regarding past
activities at the Site, including lithologic descriptions obtained from excavation
and boring logs; facility construction details, and published environmental
information. The compiled data will be used to create a three-dimensional (3-D)
geographic information system (GIS) model to facilitate data storage and 3-D
visualization.

2. Conceptual Site Model (CSM). Develop a comprehensive CSM to illustraie
potential sources, exposure pathways, and receptors. The CSM will be used to
refine the site characterization activities, facilitate fate and transport calculations,
and to communicate site conditions to regulators and stakeholders.

3. Site Characterization Study (SCS). Conduct a SCS to obtain data necessary to
further characterize the documented release and to complete a Comprehensive
RA. The SCS will include the installation and sampling of groundwater
monitoring wells and soil vapor monitoring points and the evaluation of Fate and
Transport mechanisms using analytical and numerical modeling techniques.

4. Applicable or Relevant and Appropriate Requirements (ARARs). Prepare a
list of ARARS and risk-based action levels for potentiafly impacted media.

5. Risk Assessment. Conduct a Tier 3 Comprehensive RA to determine chemicals
of potential concern (COPCs), potentially complete exposure pathways, potential
receptors, and exposure point action levels for each receptor and media.
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6. Monitoring System. Develop a groundwater and soil vapor monitoring system
that will allow the U.S. Navy to characterize the Site both laterally and temporally
for past, present and future releases.

7. Contingency Plan. Develop a contingency plan that ensures unacceptable risks to
human health and/or the environment from any past present and/or future releases
are mitigated.

This FSP has been prepared by The Environmental Company, Inc. (TEC) and AMEC,
Earth and Environmental (AMEC) for Naval Facilities Engineering Command
(NAVFAQ) Pacific as part of Contract Task Order (CTO) 007. All work for these
planning documents have been authorized under the U.S. Navy Environmental Contract
No. N62742-02-1802. Companion documents to this FSP include the Work Plan (WP),
Quality Assurance Project Plan (QAPP), and a Site-Specific Health and Safety Plan
(SSHSP). A detailed discussion of site background, sampling data objectives, and
strategy are presented in Section 2 of the WP.

The following sections of this FSP describe proposed activities and procedures to be
implemented for the SCS portion of this project (Objective 3, above). This FSP provides
a  detailed description of the proposed field activities, including
(1) monitoring well installation; (2) monitoring well development; (3) groundwater
sampling locations and methods; (4) soil vapor well installation; (5) soil vapor sampling;
and, (6) analytical chemistry program. Fieldwork is anticipated to commence during the
summer of 2005.
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SECTION 2
FIELD SAMPLING DESIGN

The RHSF was constructed in the early 1940s and incorporates 20 underground storage
tanks (USTs), each with a capacity of approximately 12.5 million gallons (Figure 2-1).
The results of a previous Phase II SI (AMEC, 2002) indicated that petroleum
hydrocarbons were reported in rock samples obtained beneath the USTs and that lead was
detected in groundwater samples obtained from a monitoring well situated hydraulically
down-gradient from the facility. An initial risk screening level assessment was performed
as part of the Phase II SI Report. The results of the screening level assessment indicated
that seven constituents were detected in core samples at concentrations of potential
concern:  ethylbenzene, methylene chloride, 2-methylnaphthalene, naphthalene,
phenanthrene, total petroleum hydrocarbon (TPH) (carbon range C10-C28), and an
unknown hydrocarbon. Three constituents were detected in groundwater samples at
concentrations of potential concern: bis(2-ethylhexyl)phthalate, lead, and TPH (C10-
C28). The investigations also reported the presence of petroleum light non-aqueous phase
liquid (LNAPL) in several monitoring wells at the site. Additional monitoring wells are
required to characterize the subsurface conditions at the Site. To obtain the necessary
information regarding COPC fate and transport, three (3) additional monitoring wells and
a pilot study will be conducted in which soil vapor monitoring points will be installed in
three (3) existing slant borings in the first phase of the project. Based on the results of the
first phase of the investigation, additional monitoring points (MPs) and monitoring wells
(MWs) may be required. If so, an Addendum WP and FSP will be generated to conduct
that work as required. Table 2-1 summarizes the field investigation objectives and
proposed field investigation actions for each activity.

2.1 MONITORING WELL LOCATIONS AND RATIONALE

Three borings will be excavated at the site for installation of groundwater monitoring
wells.  One (1) boring will be advanced from the ground surface to total depths of
approximately 15 feet below the top of the basal aquifer underlying the Site. The
remaining two (2) borings will be advanced from within the lower access tunnel to total
depths of approximately 20 feet below the top of the basal aquifer. The locations of the
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proposed monitoring wells are depicted on Figure 2-2. Individual monitoring well
rationale are described in detail in the following subsections.

211 MW-1and MW-2

Two new groundwater monitoring wells will be installed within the lower access tunnel
among the USTs. The proposed location of MW-1 is situated midway between the Tank
pairs 5/6 and 7/8. The proposed location of MW-2 is situated midway between the Tank
pairs 13/14 and 15/16. Both of these proposed monitoring well locations were chosen to
monitor potential petroleurn product releases from the middle and upper sections of the
Tank Farm, respectively, while the existing V1D will monitor the lower (down-gradient)
section of the Tank Farm, between Tank 1 and Tank 6. Each groundwater monitoring
well will evaluate the conditions of the basal groundwater aquifer underlying the Site.
These include contaminant concentrations, groundwater quality and geochemistry, and
water table elevation for groundwater flow assessment. The proposed monitoring well
locations are depicted on Figure 2-2.

212 MW-3

One new groundwater monitoring well will be installed at the ground surface. The
proposed location of MW-3 is in the northern portion of RHSF adjacent to a U.S. Navy
Halawa firing range. This location was chosen to monitor background conditions in the
basal aquifer hydraulically up-gradient of the USTs. The background well will be used to
monitor natural attenuation parameters (e.g., dissolved oxygen, nitrate, sulfate, iron II,
methane, carbon dioxide, oxidation/reduction potential and alkalinity) as well as the
background concentration of COPCs in the basal aquifer. This location is located
hydraulically down-gradient from the firing range and may be used to evaluate whether
lead originating within the firing range may impact the groundwater prior to reaching the
RHSF. The proposed monitoring well location is depicted on Figure 2-2.

2.1.3 GROUNDWATER SAMPLES

A groundwater monitoring well screened within the basal aquifer will be installed within
each of the three boring locations. Groundwater samples will be collected from within
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one existing (MW-VID) and three new monitoring wells and subjected to field and
laboratory analyses for COPCs and groundwater chemistry. The groundwater sample
results will facilitate characterization of COPCs in the basal aquifer underlying RHSF and
provide data necessary to conduct Fate and Transport Modeling, assess assimilative
capacity via natural attenuation and conduct a Comprehensive RA.

2.2 SoIL VAPOR MONITORING WELL LLOCATIONS AND RATIONALE

A soil vapor pilot study will be conducted to evaluate usage of the existing slant borings
beneath the Facility USTs as locations for multiple soil vapor probes for long term site
characterization. Currently these slant borings contain casing and screen installed during
the previous investigation (AMEC, 2002). It is anticipated that soil vapor samples
obtained from within these borings will provide data that will more effectively meet the
site characterization requirements of the regulatory agencies. These are:

o Provide qualitative information on the volatile contaminants of concemn in the
vadose zone directly beneath the study area USTs to supplement the rock core
analyses, which are biased low due to the analytical requirements for pulverizing
the material in the lab;

s Provide qualitative information on the general location of releases beneath the
study area USTs;

» Provide temporal information on the conditions of the vadose zone directly under
the study area USTs for potential long-termt monitoring as part of a contingency
plan for long-term site assessment,

2.2.1 Potential Angled Borings To Be Evaluated

On the basis of data collected during the previcus investigation, soil vapor MPs will be
installed in existing angled borings where the greatest measured concentrations of TPH
and/or where volatile organic compounds (VOCs) were detected. MPs will be positioned
within the angled borings at depths where these samples were collected. The soil vapor
sample analytical results will facilitate the determination of whether VOC concentrations
are greater than previously indicated, and will be used to provide input to the fate and
transport models, and to assess risk. Soil vapor MPs may also be installed in other slant
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borings to assess how conditions change over time. These may provide information on
future releases. The pilot study is scoped to evaluate three slant borings with a maximum
of three nested MPs in each boring. Currently, it is proposed that MPs be installed in
borings BR1, BR14, and BR16. Table 2-2 summarizes the results from previous
investigations. Boring logs for these and other potential candidates for soil vapor MP
construction are provided as Aftachment A.

¢ Results from core samples collected from bore holes BR14 and BR16 indicate that
these cores intercepted the most impacted areas of all borings onsite; therefore,
they are primary choices for this pilot study.

e Although results from previous sampling at BR1 indicate the subsurface is
impacted, it has been chosen as a primary candidate for the pilot study because it
is located under the UST that is nearest to the Receptor Point {Navy Pumping
Well 2254-01).

Boreholes BR4, BR6, BR7, BR11, BR13, and BR20 are also potential candidates for the
installation of MPs. These will be considered in lieu of one or more of the previously
described locations as alternatives, in the event that the original choice is not feasible.

2.2.2 SOIL VAPOR SAMPLES

Three MPs will be installed within each of three angled boring locations. One soil vapor
sample will be collected from each MP, for a total of nine samples. The soil vapor
samples will facilitate evaluation of using the existing angled borings as soil vapor MPs
and will provide additional information regarding volatile COPCs in the vadose zone
underlying the RHSF. The soil vapor sample results will also provide data necessary to
conduct Fate and Transport Modeling and a Comprehensive RA.

23 PROPOSED SAMPLING SCHEDULE

A proposed schedule for the fieldwork portion of this project is presented in Table 2-3.

24



Table 2-1

Sampling and Analytical Program Rationale

Pearl Harbor, Hawaii

Red Hill Bulk Fuel Storage Facility

ACTIVITY

OBJECTIVES

ACTION

Monitoring Well Installation

Establish a monitoring well and
network to characterize and monitor
the basal aquifer hydrogeology.

Install two (2) new monitoring
wells within the lower access tunnel
to monitor potential releases.

Install one (1) new monitoring well
in background location to
monitoring ambient water quality,
assimilative capacity.

Groundwater Sampling and Evaluate the nature and extent of Collect groundwater samples from
Analyses COPC impacts within the basal two existing and three proposed
(during the wet and dry aquifer, monitoring wells. A laboratory will
s€asons) analyze groundwater samples to
Evaluate if the RHSF is the source of | quantitatively determine
COPCs being introduced to the basal | concentrations of chemicals of
aquifer. potential concern.
Obtain data to facilitate the conduct | Field measurements will be
of Fate and Transport Modeling and | conducted for water quality criteria
a Comprehensive Risk Assessment. | and natural attenuation parameters.
Evaluate variability of water quality
with seasonal variations
Soil Vapor Monitoring Point | Evaluate the feasibility of using Install three (3) soil vapor
Installation Pilot Study existing angled borings for soil vapor | monitoring points within each of
monitoring point locations. Obtain three existing angled borings
data to facilitate the conduct of Fate | beneath USTs at the RHSF.
and Transport Modeling and a Samples will be analyzed at a
Comprehensive Risk Assessment. certified laboratory for VOCs and
will provide nature of VOCs and a
qualitative assessment of temporal
changes in the unsaturated zone.
SVMPs may provide monitoring
network in vadose zone for
potential future releases.
Land Survey Identify the locations and elevations | A registered land surveyor will
of groundwater monitoring wells and | survey the horizontal coordinates
piezometers. This information will | and the elevations of the monitoring
facilitate calculating the groundwater | wells and piezometers with
elevations, gradients, and flow rate at | reference to the National Geodetic
the Site, Datum and mean sea level (MSL)
level.
Groundwater Level Estimate the groundwater Conduct groundwater level
Measurements piczometric surface elevations and | measurements of all monitoring
{during the wet and dry hydraulic gradient to facilitate wells prior to collection of
seasons) evaluations of the flow rate and groundwater samples.

potential fate and transport of
identified constituents.

Evaluate variability of water flow
patterns with seasonal variations.
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Table 2-1 (continued)

Sampling and Analytical Program Rationale
Red Hill Bulk Fuel Storage Facility

Pearl Harbor, Hawaii

ACTIVITY OBJECTIVES ACTION
Groundwater Level Analyze fluctuations in groundwater | Install data loggers into four (4)
Measurement elevation due to seasonal monitoring wells to collect

(long term measurement)

precipitation and storm events.

groundwater elevations every 15
minutes for a prolonged period.

Hydrogeologic Pump Tests

Assess hydraulic properties of the
basal aquifer in the vicinity of Navy
Red Hill Pumping Shaft (No. 2254-
o1

Conduct synchronized
measurements with data loggers in
at least two monitoring wells
located in proximity to the Navy
pumping well. Tests include
equilibrium drawdown and transient
drawdown, as feasible.

Sample Management

Maintain sample integrity and
document field activities and
sampling operations.

Maintain a bound field logbook.
Samples will be labeled. Sample
custody procedures will be
observed from collection through
transfer, analyses, and disposal.
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Table 2-2

Phase || Analytical Results
Red Hill Bulk Fuel Storage Facllity, Pearl Harbor, Hawali
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REG - Regular sample
DUP - Duplicate sample
GW - Groundwater
PPM - parts per milllon

Notes:
Analytical results are presented in ppm

INFILTWAT - Infilration Water
- Anslyhcal result exceeds the Hawail DOH Tier | Acton Level

TPH - Tolal petroleum hydrocarbon
ft, poe - feet from point of entry
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Table 2-3

Proposed Schedule of Fieldwork
Red Hill Bulk Fuel Storage Facility
Pearl Harbor, Hawaii

Event Estimated Work Days
Site Reconnaissance and Boring Placement Marking 1

Rock Borings and Installation of Monitoring Wells 20
Monitoring Well Development 3
Groundwater Level Measurements 1
Groundwater Sampling 2
Installation of Soil Vapor Monitoring Points 3

Soil Vapor Sampling 2

Land Survey 1
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SECTION 3
FIELD TASKS

The field activities will employ sampling procedures and methodologies in accordance
with those described in the standard operating procedures {SOPs) in the Project
Procedures Manual, U.S. Navy Pacific Division (PACDIV) Installation Restoration
Program (IRP) (PACDIV 1998). Although this contract is not part of the IRP, the
specified SOPs provide excellent guidelines for completing these tasks. However, when
appropriate, other procedures are described below that may deviate from the IRP SOPs,
but are in accordance with the State Contingency Plan and the State of Hawaii Technical
Guidance Manual for Underground Storage Tank Closure and Release Response (UST
TGM) (Hawaii Department of Health [HDOH], 1992 and subsequent policy updates).
The technical tasks described below are cross-referenced to applicable procedures and
methodologies in the SOPs and the UST TGM.

3.1 RED HILL CONTRACTORS ACCESS

Short-term contractors (=5 days) will receive a daily magnetic access key that can be
obtained from the Fuel Operation Department receptionist in building 1757, first floor.
Daily issued magnetic key cards must be returned at the end of every workday. Long-
term contractors will be issued a magnetic key card and/or access code. In order to obtain
a magnetic key card and/or access code, the following information is needed for each
contractor employee that is to be issued a magnetic key card and/or access code.

*= Name (First, M.I., Last)

Social Security Number or Naturalization Number if not a US citizen.

Digital Passport Type Photo (jpg. or tiff)

Home Address (Including Town, State, Zip Code)

Start and End date and daily hours of work
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» Gates/Adits for which access is requested (Adit 3, Adit 5, Adit 6, Halawa Prison
Gate, Navy Red Hill Firing Range Gate)

®* Company Name, Address (Including Town, State, and Zip Code), and Phone
Number

= Point of Contact and Phone Number for Contractor Security Coordinator or FISC
Engineer Project Manager

»  Contractor’s Email Address.
»  Work, Home, Cell, and/or Fax Phone Numbers if applicable.

Not all personnel working at Red Hill need a magnetic key card and/or access code.
Designated personnel form each contractor will appoint a work group foreman that will
provide access for his’her crew with his/her magnetic key card and/or access code.
Access will be granted only for the planned period of work. Should the work schedule be
extended, notify FISC Lee Uyeda of the revised schedule, and extension of access
privileges will be considered. Access magnetic key card and/or access codes will be
limited to specific adits and gates needed to access the respective work sites. If access to
additional restricted areas is required, contact FISC Lee Uyeda for a change to the
key/code. Applications for magnetic key cards and/or access codes should be made as
early as possible by contacting Lee Uyeda at 473-7830, building 1757 2™ deck to make
an appointment. Information and jpg files may be emailed to Lee at lee.uyeda@navy.mil.

Do not send Zip files via email or jpg pictures in a Word Document. Please notify and
return your magnetic key cards and/or access codes in person to Lee Uyeda upon
completion of scheduled work.

Access to the tunnels below Tanks 17 to 20 will be gained through Adit 6 and access to
the tunnels below Tanks 1 to 16 will be gained through Adit 5. Adit 3 will be used for
transporting material, which is where the train system in the tunnels is accessed. Train
support needs to be arranged ahead of time with Herb Kikuchi at 473-7805 or 479-1063.
Access to the background soil boring location near the Halawa firing range should be
open. The lock has been removed from the firing range gate and the gate will remain
unsecured until after completion of fieldwork. Contractors have unrestricted access to the
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background soil boring location, between the firing range gate and the stop sign at the
boundary of the range. The point of contact at the Halawa firing range is Sgt. Stephen
Cristopher who can be reached at 471-4798, 471-2916, or 358-2407 or via email at
steven.e.christopher@navy.mil.

3.2 HEALTH AND SAFETY

All Site personnel performing field activities (i.e. drilling, groundwater sampling, etc.)
shall adhere to applicable PACDIV safety procedures, which are summarized in the
SSHSP, and sign the SSHSP Acceptance Sheet. Additionally, Site visitors will “check-
in” with the Field Manager or Site Health and Safety Coordinator and will sign the Site
Visitor Health and Safety Orientation Form. Field tasks and associated potential hazards,
summarized in the SSHSP, will be discussed in daily tailgate meetings attended by all
Site personnel.

3.3 PRELIMINARY MONITORING ACTIVITIES

Prior to conduct of the proposed intrusive activities, groundwater samples will be
obtained from the existing vertical monitoring wells (MW-V1D, 2254-01, and MW-V2S)
and subjected to analysis for COPCs. Prior to the construction of soil vapor MPs, chosen
slant wells will be monitored for the presence of LNAPL using an electronic product
indicator. The locations of the newly proposed groundwater monitoring wells and soil
vapor monitoring wells may be modified on the basis of the preliminary monitoring
results.

34 GROUNDWATER MONITORING WELL INSTALLATION

Three (3) soil borings will be advanced for the installation of the groundwater monitoring
wells at the Site (see Figure 2-2). One of the borings will be advanced from the ground
surface to a depth sufficient to penetrate the basal groundwater aquifer underlying the
Site. The remaining two soil borings will be advanced from within the lower access
tunnel to depths sufficient to penetrate the basal groundwater aquifer. It is anticipated that
the basal aquifer will be encountered at an elevation of approximately 16.5 feet above
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mean sea level (msl). A description of the monitoring wells is provided in the following
subsections.

3.4.1 Background Surface Boring Excavation

One (1) boring will be located along the northern access road, up-gradient from the
facility USTs at an elevation of approximately 250 feet msl and will be advanced from
the ground surface to a depth of approximately 20 feet below the confining caprock of the
basal aquifer underlying the Site. It is anticipated that an air rotary - air percussion drill
rig will be used to advance the boring. Samples will be collected in the soil over burden
using wire-line split spoon techniques. Samples in the bedrock will be collected from
cuttings. All samples will be screened for VOCs using an organic vapor meter (OVM)
equipped with a photo-ionization detector (PID). A portable x-ray fluorescence
spectroscopy (XRF) device will be used to screen shallow soil samples for lead content.
The lithology of the samples will be recorded on boring logs. Select samples will be
retained for laboratory analyses. This surface boring will be used to install a hydraulically
up-gradient monitoring well at the Site, to be used to evaluate background conditions. It
is not anticipated that this boring will encounter petroleum constituents from the site, or
other offsite activities in the subsurface as it is located away from potential sources.
There is a small chance that lead from the up-gradient firing range may have impacted the
groundwater at this location and groundwater samples will be evaluated for dissolved
lead, as well as other petroleum and geochemical constituents to compare to onsite well
groundwater.

3.4.2 Tunnel Boring Excavation

Two (2) borings will be advanced from within the lower access tunnel to depths of
approximately 15 feet below the water table of the basal aquifer underlying the Site. It is
anticipated that the total boring depths will extend approximately 100 feet and 150 feet
below the concrete tunnel floor, respectively. A portable rotary drill rig will be used to
advance the borings. It is anticipated that initial borehole diameter will be approximately
6-inches to advance surface conductor casing to between 5 and 10 feet below ground
surface (bgs). The initial core size will be PQ and the respective corehole will be
approximately 4.8-inch diameter.
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Although the borehole will be located in the middle of the access tunnel, as far away as
possible from the surrounding USTs (approximately 90 feet laterally from the edge of the
surrounding tank pairs), there is a small chance that extensive petroleum impacted
material will be encountered in the vadose zone during drilling. Due to the minimal size
of the initial borehole, only one isolation casing will be feasible to be located within the
4 8-inch borehole. Isolation casing will not be installed without expressed agreement
from the US Navy and the Prime Contractor Project Manager. The minimum core size
acceptable to install a 2-inch monitoring well will be HQ (3.77-inch diameter). Rock
cores will be obtained continuously within the boreholes. The cores will be screened for
VOCs using an OVM equipped with a PID. A portable XRF device will be used to screen
shallow core samples for lead content. A physical description of the cores (e.g., lithology,
fractures, color, etc.) will be recorded on boring logs. Select core samples will be retained
for laboratory analyses. These tunnel borings will be used to install groundwater
monitoring wells at the Site, to be used to monitor for the presence COPCs in the basal
aquifer. In the event that non-aqueous phase liquid (NAPL) is encountered within these
borings, isolation casing may be installed following concurrence from project principals
(Section 3.3.3).

3.4.3 Isolation Casing Requirements and Procedures

On the basis of previous investigations in the Red Hill area, the greatest likelihood of
intercepting NAPL is within more permeable clinker zones of the a’a lava. The clinker
beds are typically less than 10 feet thick and are generally separated by less than 30 feet
of competent rock.

In the event that NAPL is encountered in the subsurface, isolation casing will be installed
within the borehole to preclude the downward migration of NAPL along the borehole
conduit. Isolation casing will be installed as described in procedure I-C-1, Monitoring
Well Installation (PACDIV 1998). Polyvinyl chloride (PVC) or steel casing will be
installed from below the NAPL-containing zone to the ground surface (tunnel floor).
Quick-setting grout will be placed using a tremie pipe that extends to the base of the
casing, with an inflatable packer set above the tremie opening or other suitable method
for pressure grouting the annulus. Grout will be pumped into the boring until it rises to
the ground surface (tunnel floor) around the outside annulus. After the isolator casing
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grout has hardened (no less than 24-hours), the borehole will be advanced through the
casing to the total depth of the boring using HQ coring equipment. In the event that a
second NAPL bearing zone is encountered, the boring will be abandoned and grouted to
the surface, or will be reamed to a larger size to facilitate the placement of additional
isolator casings. Anticipated total depths for each monitoring well are identified on
Table 3-1.

3.4.4 Soil Core Samples

It is anticipated that a maximum of eight soil or rock samples and one duplicate soil/rock
sample will be subjected to laboratory analyses for COPCs. A maximum of three samples
will be selected from within any one boring. Samples will be selected for analysis on the
basis of visual observations during drilling and the results of PID and XRF screening.

3.4.5 Monitoring Well Installation

Three (3) borings will be completed as a groundwater monitoring wells (see Figure 2-2).
The monitoring wells will be installed in accordance with procedure I-C-1, Monitoring
Well Installation (PACDIV 1998). The precise depths of screen casing, approximately
twenty feet in length, will be determined in the field and based on the encountered
subsurface geologic conditions. Each of the monitoring wells will be screened over a 20-
foot interval at the top of the basal aquifer and will include a minimum of 5 feet of screen
above the water table.

Each monitoring well will be constructed using minimum 2-inch inner diameter (ID)
Schedule 40, PVC casing. Other well construction materials, such as filter pack and
grouting materials, will be selected and installed in accordance with procedure 1-C-1,
Monitoring Well Installation (PACDIV 1998). Each monitoring well will be surged for
approximately 10 minutes after filter pack placement and prior to placement of the
bentonite seal to ensure that the filter pack has properly settled.

For locations where petroleum-based NAPL is encountered within the subsurface,
permanent surface casing will be installed to isolate the geologic material and prevent
downward migration of NAPL. The surface casing will be installed as described in
Section 5.5.7 of procedure I-C-1, Monitoring Well Installation (PACDIV 1998).
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The new monitoring wells located in the lower access tunnel will be completed with an
inner PVC pressure locking cap, and an outer steel cap threaded to the conductor casing.
Both inner and outer caps will be contained within a waterproof flush-mounted steel
traffic-rated well box completed flush with the tunnel floor with high-impact resistant
cement and a brass monument tag labeling the well.

Following the installation of each monitoring well, each well casing will be notched at
the surface on the northern edge to serve as a reference point when taking water level
measurements. The elevation of the notched edge and a specified mark on the brass
monument tag will be surveyed by a licensed land surveyor.

35 MONITORING WELL DEVELOPMENT

Monitoring well development procedures prepare a well for sampling by enhancing the
flow of groundwater from the formation into the well and by removing clay, silt, and
other fine particles from the filter pack. This increases the probability that groundwater
samples from the well will not be turbid or contain suspended matter, which may interfere
with chemical analyses. Monitoring well development will be performed in accordance
with procedure I-C-2, Monitoring Well Development (PACDIV 1998).

Each monitoring well will be developed by mechanical surging for 10 to 15 minutes prior
to the removal of groundwater with a stainless steel bailer. At least three cycles of
surging will be performed. Alternatively, each monitoring well may be developed using a
bladder pump. The pump will be manipulated to create a bidirectional groundwater flow
to aid in the removal of the fine particulate matter from the well screen and filter pack.
The well will be pumped until dry or until a minimum of ten volumes of water is purged
from the well. Qualitative observations such as the presence of hydrocarbon sheen or
product, color, and odor will be noted. The purge water from above-ground monitoring
wells will be containerized in 55-gallon drums or temporary storage tanks for later
sampling and characterization prior to disposal. The purge water from the lower tunnel
wells will be discharged into the facility drain and sump treatment system.

In addition, a flow cell will be used to measure and record temperature, pH, reduction-
oxidation potential, turbidity, dissolved oxygen, and specific conductivity. Field data will
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be documented on well development logs. Development will continue until the measured
parameters have stabilized and turbidity is low. Parameters are considered stabilized if
three successive readings are within 10% of each other. If extremely slow recovery rates
are observed, development will cease after two or more complete drawdowns are
completed.

The primary purpose of collecting water parameter data is to determine the well purging
endpoint and not for a quantitative assessment of hydraulic effects at the site. Field
measurements will be qualitatively assessed in accordance to PACDIV level E guidelines
{(see Section 4.0 — Data Validation of the QAPP [Work Plan, Appendix B)).

3.6 LAND SURVEY

Following the installation of the monitoring wells, the horizontal coordinates and
elevations of selected surface structures, each groundwater monitoring well, and each soil
vapor monitoring well will be surveyed by a land surveyor registered in Hawaii. The
survey will be conducted in accordance with procedure I-1, Land Surveying (PACDIV
1998), and the National Oceanic and Atmospheric Administration (NOAA) standards,
using horizontal accuracies of (+/-) 0.1 feet and vertical and benchmark elevation
accuracy of (+/-) 0.01 feet if possible. If the surveyor cannot produce the accuracy
required due to the technical reasons, they must specify the accuracy that they can obtain.
Top of monitoring well casing elevations will be used as the elevation reference to
facilitate the calculation of groundwater elevations and gradients. The coordinates shall
be reported in the Universal Transverse Mercator, State Plane, Zone 3, NAD83 (meters)
coordinate system. The surveys shall be third order (cf. Urqubart, L.C., 1962 Civil
Engineering Handbook, 4th Edition, pp. 96 and 97). An XYZ-coordinate system using
northings, eastings, and elevations shall be used to identify locations. Each well will be
tied to a single benchmark reference point via a closed loop survey and that benchmark
will be specified in all reports. A permanent brass survey marker will be instalied at each
monitoring well head, and stamped with the monitoring well designation and elevation.
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3.7 GROUNDWATER SAMPLING

After the installation and development of the proposed monitoring wells, two rounds of
groundwater samples will be collected from the one existing and three newly installed
wells. A single round will be collected in Phase 1 of the project during the dry season,
and a second round will be collected in Phase 2 of the project in accordance with the
State Contingency Plan that a minimum of two groundwater samples be collected for
evaluation and RA from new monitoring wells. The objectives of the monitoring
program are to collect data necessary to assess the groundwater quality within the basal
aquifer underlying the RHSF Site and determine if the RHSF is the source of COPCs
being released to the subsurface. The groundwater samples will be analyzed for COPCs
identified in Section 4.

Groundwater samples will be labeled and documented in accordance with
Procedure III-E, Record Keeping, Sample Labeling, and Chain-of-Custody Procedures
(PACDIV 1998) and Section 2.4 and 4.0 of the QAPP (see Work Plan, Appendix B).
Sample handling, storage, and transport will be performed according to the requirements
outlined in Procedure III-F, Sample Handling, Storage, and Shipment Procedures
(PACDIV 1998) and Section 3.12.

A representative groundwater sample will be collected from each monitoring well in
accordance with procedure I-C-3, Monitoring Well Sampling (PACDIV 1998). Thus, a
period of at least 24 hours will be allowed to pass between well development and
groundwater sampling.

Prior to collecting a groundwater sample, the in sifu groundwater in each monitoring well
will be removed, or purged via a dedicated PVC bailer or a clean submersible bladder
pump fitted with dedicated PVC tubing. The purge water will be containerized in 55-
gallon drums or temporary storage tanks for later sampling and characterization prior to
disposal. Field parameters such as: pH, temperature, specific conductivity, dissolved
oxygen, reduction-oxidation potential, and turbidity will be measured using a flow
through cell and recorded at approximate five minute intervals on a Groundwater
Sampling Log data sheet. Purging shall be considered complete when field parameter
measurements (i.e.: pH, conductivity, etc.) stabilize within approximately 10% of the last
three consecutive recorded measurements for each well.
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Field equipment that may be used during groundwater field activities for monitoring
purposes include:

» pH, temperature, conductivity, dissolved oxygen, reduction-oxidation potential,
and turbidity meters (flow through cell); and,

o clectronic water level indicator.

The field monitoring equipment will be calibrated daily (if applicable) according to
manufacturer's guidelines and procedures for each item of equipment stated.

3.8 GROUNDWATER LEVEL MEASUREMENTS

Groundwater surface elevations will be used to make an initial assessment of the
groundwater potentiometric surface, hydraulic gradient, and direction of groundwater
flow. Two sets of water table elevations will be collected following the groundwater
sampling events in the dry and rainy season, respectively. Sets of groundwater surface
elevation measurements for site monitoring wells will be conducted manually prior to
each sampling event. To assess the fluctuations in the water table resulting from synoptic
fluctuations and precipitation, a water level survey using automatic data loggers will be
conducted in the site wells. Water level measurements will also be conducted in other
available groundwater wells penetrating the basal aquifer (such as the Public Works
Center [PWC] groundwater supply well) if accessible.

3.8.1 Manual Measurements

During groundwater monitoring events, groundwater Ievels will be recorded in each well
prior to sample collection. These measurements will be obtained using an electronic
water level indicator, as described in procedure I-C-3, Monitoring Well Sampling
(PACDIV 1998). The groundwater level measurements will provide data on the current
groundwater elevations at the Site prior to sampling. Data will be recorded on sampling
logs for each monitoring well.
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3.8.2 Automatic Data Logger Units

Following the installation and development of the wells, continuous monitoring of
groundwater levels will be conducted in all of the wells at the RHSF Site using down-
hole, data loggers. The data will provide information regarding temporal fluctuations in
water surface elevation and changes in groundwater flow direction due to seasonal
precipitation or storm events. Data loggers will also be used to assess hydrogeologic
pumping tests. Data loggers will be installed in Phase 2 of the project.

3.9 Hydrogeologic Tests

Hydrogeologic tests are proposed for Phase 2 of the project to be conducted using the
Navy Red Hill Pumping Station (2254-01) as the pumping well and the Red Hill Oily
Waste Basin MW-8 and potentially 2254-02, if usable, as observation wells. Additional
wells at the Adit 3 location may be used to provide additional data for distance drawdown
tests. The pumping tests will be conducted in strict concert with US Navy PWC, who
will be managing the pumping station. The Contractor proposes conducting equilibrium
or constant head tests, as well as transient tests, which may include time-drawdown
and/or distance-drawdown methods. Additional scoping will be required to detail the
specifics of these tests

3.10 Soil Vapor MP Installation

Each of three (3) angled soil borings will be completed as Soil Vapor Monitoring Wells
(see Figure 2-2). Three soil vapor MPs will be installed inside each of the chosen angled
borings to assess vapors in the outer third, middle third, and inner third of the vadose
zone below the bottom of the study USTs. Typical construction details for installation are
depicted on Figure 3-1.

Construction of the soil vapor MPs will require close attention to the sizes of the required
tremie pipe and MP diameters and lengths in comparison to the existing slant boring
casing inside diameters. It will be necessary to install all instrumentation through the
existing casing, which ranges from 1.5 to 2 inches inner diameter. In addition, it will be
necessary for the casing to be evaluated for contamination that may have entered through
the screened section and pooled in the sumps at the end of the screened sections. In
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general, the screens are 15 feet long and locate at the outer third of the borings. In order
to isolate each third of the boring, grout will be injected through tremie pipes at 100 feet,
66 feet, 33 feet, and at the surface. MPs will be installed in sections of open hole
approximately 30-feet long, separated by grout plugs.

The following steps should be taken when installing the MPs.

1. Ensure that instrumentation, material, and tools are onsite to complete each
installation;

a. approximately 200 feet of 1/4—inch PVC tubing (100-foot, 60-foot, and 40-foot
sections [make sure each section is marked with depth using metal tag labels]), three
MP screens (3/4-inch by 2 feet), and three check valves;

b. 120 feet of swabbing and casing assessment pipe (3/4-inch diameter), flush-
threaded;

c. casing swabs, 1.5- and 2-inch swabs to fit on the end of the tremie pipe for initial

cleaning of casing;

d. 120 feet of tremie pipe (3/4-inch diameter) flush-threaded;
e. cement, bentonite, and grout pump;

f. 6-inch surface traffic box;

g. casing puller for 1.5- and 2-inch casing;

h. down-hole casing cutter to cut 1.5- to 2-inch casing at approximately 110 feet from
the point of entry (POE);

i. two 55-gallon drums to mix grout and to clean tretnie.

2. Insert swab and assessment pipe to end of casing and draw vacuum to determine if
product is at bottom of casing. Collect product in 1-liter amber sampling jar. Remove
pipe and save swab for evaluation.
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3. Insert downhole pipe cutter to endpoint of UST and cut internal casing at
approximately 110 feet from POE. Remove Pipe cutter from casing.

4. Break casing from surface seal and pull 5 feet into tunnel.

5. Imsert grout tremie pipe to 110 feet from POE and plug end with approximately 4
gallons of grout (at 3.5 inch diameter borehole, 0.5 gallons per foot). Remove tremie pipe
and rinse.

6. Pull casing to 80 feet from POE, cut off stick-up and discard.
7. Insert 100-foot MP and 2-foot screen to 80 feet from POE.
8. Pull casing to 65 feet from POE, cut off stick-up and discard.

9. Insert grout tremie pipe to 65 feet from POE and plug end with approximately 4
gallons of thick grout {at 3.5 inch diameter borehole, 0.5 gallons per foot). Remove
tremie pipe and rinse.

10. Pull casing to 45 feet from POE, cut off stick-up and discard.
11. Insert 60-foot MP and 2-foot screen to 45 feet from POE.
12. Pull casing to 33 feet from POE, cut off stick-up and discard.

13. Insert grout tremie pipe to 33 feet from POE and plug end with approximately 4
gallons of thick grout (at 3.5 inch diameter borehole, 0.5 gallons per foot). Remove
tremie pipe and rinse.

14. Pull casing to 20 feet from POE, cut off stick-up and discard.
15. Insert 40-foot MP and 2-foot screen to 25 feet from POE.
16. Pull remaining casing out of hole and discard.

17. Install surface mount traffic box.

18. Grout traffic box in-place to 5 feet from POE.
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19. Install check valves on each MP and metal labels on each point with depth indicated.
20. Allow at least 24 hours for grout to cure before sampling.
3.11 SormL VAPOR SAMPLING

Soil vapor MPs will be purged and sampled for VOCs using Method TO-15, which is
described in the QAPP accompanying this document. Purging will be accomplished using
a l-gallon per minute electric air pump or comparable equipment. It is estimated that
three MP volumes should be removed from each MP prior to sampling. A typical MP
will consist of approximately 25 feet of 3.5-inch open hole to purge at 0.5 gallon per foot.
Therefore, approximately 36 gallons are to be removed per MP prior to sampling.

Sampling will consist of field readings, and samples collected for laboratory analysis.
Field readings will include oxygen, carbon dioxide, and TPH by volume, which shall be
collected using a calibrated multi-gas meter and data will be entered on field forms and in
the dedicated logbook for the project.

Laboratory samples will be analyzed at Air Toxics Ltd. (ATL), Folsom California. ATL
will provide 6-liter summa canisters for 10 samples, including nine MP sampling
locations and a duplicate. Following purging, the summa canister dedicated to the MP
will be labeled and logged with appropriate quality control (QC) information. The summa
canister inlet will then be connected directly to the MP outlet barb via tygon tubing and
the outlet barb will be opened. The summa canister valve will then be opened slowly,
and the soil vapor will be drawn into the canister, replacing the vacuum. When the
canister vacuum has returned to ambient pressure, the canister valve will be closed, the
check valve on the MP will be closed, and the dedicated tygon tubing will be removed
from the summa canister inlet. QC information, such as final pressure will be recorded
on the sample label and the logbook and field forms and the summa canister will be
capped. Canisters will be shipped to ATL under chain of custody procedures via direct

air courier.
3.12 FiELD LOGBOOK

The field logbook serves as the primary record of field activities. Entries shall be made
chronologically and in sufficient detail to allow the writer or a knowledgeable reviewer to
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reconstruct the applicable events. The field logbook shall be bound with consecutively
numbered and water repellent pages. The logbook shall be stored in a clean location and
used only when outer gloves used for personal protective equipment have been removed.
The logbook procedures will conform to SOP HI-D Logbook (PACDIV 1998).

Individual data forms may be generated to provide systematic data collection
documentation. Entries on these forms shall meet the same requirements as entries in the
logbook. At a minimum, names of all samples collected shall be included in the logbook
even if recorded elsewhere.

At a minimum, the following information will be recorded in either the field logbook or a
separate sample log sheet during the collection of each sample:

o Sample location and description;

» Sampler's name(s);

» Date and time of sample collection;

+ Type of sample (groundwater, soil, or soil vapor);
+ Type of sampling equipment used;

» Field instrument readings and calibration; and

» Field observations and details related to analysis or integrity of samples (e.g.,
weather conditions, noticeable odors, colors, etc.).

In addition to the sampling information, the following specific information will also be
recorded in the field logbook for each day of sampling:

Time of arrival/entry on site and time of site departure;
o Other personnel on site;

» Summary of any meetings or discussions with regulators, contractor, or federal
agency personnel;

« Deviations from sampling plans, site safety plans, and QC procedures; and

+ Changes in personnel and responsibilities with reasons for the changes.
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3.13 Sample Management

The integrity of data obtained for samples collected in the field depends on adherence to
proper procedures for sample management involving both proper labeling and handling of
samples. To ensure proper labeling and handling, sampling activities will be carried out
according to PACDIV SOP III-E, Record Keeping, Sample Labeling, and Chain-of-
Custody (PACDIV 1998) and PACDIV SOP III-F, Sample Handling, Storage, and
Shipment (PACDIV 1998). These procedures are briefly outlined below.

3.13.1 Sample Logs, Labeling, and Chain-of-Custody

Detailed entries for logging and identifying samples and chain-of-custody (COC)
procedures will be used to document acceptability of data generated. To minimize
possibility of error, the number of personnel assuming custody for a sample will be
minimized. Sample documentation and custody procedures will include completion of
sample labels and COC forms for all samples. COC forms will typically serve as
analytical request forms to a receiving laboratory.

The label for each field sample will contain the following information:
¢ unique Sample Number
* project name
* location, time, and date of collection
¢ name of sampler(s)

A preprinted COC form will accompany samples from their time of collection and
processing in the field through submittal to a particular testing laboratory. The COC form
will trace and document the path of each individual sample by means of a unique COC
identification number. The following information will be included on a COC form:

¢ project name (Red Hill Phase I RA)

» sampling location, date, and time
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e sample identification

e number of unique sample containers for a sample

¢ type of sample containers

e sample preservative (if any)

e number of samples addressed on the COC form

» type of analysis required for each sample

e special instructions (if any)

¢ signatures indicating sample relinquishment and receipt

COC forms to accompany the samples during shipment to a designated testing laboratory
will be placed in a sealed plastic bag and taped to the inside of the shipping container. To
document the transfer of samples from the field to a receiving laboratory, a representative
of the receiving laboratory will sign the accompanying COC form upon arrival of the
shipping container at the laboratory. All samples will be shipped from the field to a
receiving laboratory by Federal Express or equivalent carrier. Facsimiles of COC forms
will be submitted to a laboratory and the project manager within 24 hours of each sample
shipment.

3.13.2 Project-Specific Sample Identifier

A unique Project-Specific Sample Identifier will be assigned to each sample. This
identifier will use the following format of “aabbcedee.”

aa = two-letter acronym designating a specific CTO site (RH = Red
Hill)

bb = location acronym (e.g., MW for monitoring well, SV for Soil
Vapor Well)

cc

Vapor SV-01)

location number (e.g., 01 for monitoring well MW-01 or Soil
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d = type of field QC (e.g., S for primary field sample and Q for QC
sample)]
ee = chronological sample number from a particular sampling

location/event (e.g., 01, 02, 03)

An example of the Project-Specific Sample Identifier for this project might be
RHMWO01S801.

The nine-character Project-Specific Sample Identifier establishes a unique sample
identifier that can be used in reports, tables, figures, etc. A great deal of information is
contained in the name that makes it meaningful. The Project-Specific Sample Identifier
will be entered into the COC logbooks (see PACDIV SOP III-E, Record Keeping, Sample
Labeling, and Chain-of-Custody [PACDIV 1998]) so that the database can be used to
track samples by Project-Specific Sample Identifier.

3.13.3 Sample Handling, Storage, and Transport

Sample handling during all phases of sample collection, transport, and receipt by
laboratories will be performed according to the requirements of PACDIV SOP III-F,
Sample Handling, Storage, and Shipping (PACDIV 1998). All Department of
Transportation (DOT) regulations will be followed for packaging and shipment of
samples, as described in PACDIV SOP III-F. Formal training in shipping hazardous
materials is required prior to shipping samples that could potentially contain hazardous
materials.

Glass containers for shipping of chemistry samples will be wrapped in bubble wrap or
other appropriate protection to prevent breakage during shipment. As appropriate,
Styrofoam will be placed on the bottom and top of the inside of shipment coolers.
Styrofoam peanuts also may be used to fill spaces between containers in coolers. An
appropriate absorbent material will be added to coolers on the bottom and top to absorb
any water, act as cushioning material, and absorb any sample material that may leak or
otherwise spill due to breakage.

All samples will be kept in insulated coolers with ice, or taken to a secured location and
transferred from the insulated cooler with blue-ice to a refrigerator or freezer (as
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appropriate) until shipment. If a nearby refrigerator or freezer for storage is not available,
dry ice may be used to keep blue-ice blocks frozen onsite. Fresh, frozen blue-ice blocks
will be repacked with samples prior to shipment. COC forms will be placed inside
sealable storage plastic bags and placed inside sample coolers. Coolers will then be
closed and sealed with waterproof tape, and lids will be sealed with two custody seals to
enable detection of tampering during shipment. Coolers will be delivered to the
appropriate shipping courier or office (i.e., Federal Express or equivalent carrier).

3.13.4 AGRICULTURAL REQUIREMENTS FOR SAMPLE SHIPMENT

All appropriate DOT regulations (e.g., 49 Code of Federal Regulations, Parts 171-179)
will be followed in shipment of air, scil, water, and other samples. Shipment of sample
coolers to the U.S, from locations outside the continental U.S. is controlled by the United
States Department of Agriculture (USDA) and is subject to their inspection and
regulation. USDA regulations pertaining to the shipment of soil samples require that a
valid USDA permit be maintained by the receiving laboratory.

3.14 EQUIPMENT DECONTAMINATION

Decontamination of sampling equipment will be performed to ensure data quality, to
prevent cross-contamination, and to prevent the potential introduction of contaminants
into previously unimpacted areas. Non-disposable sampling equipment will be
decontaminated between samples in accordance with procedure I-F, Egquipment
Decontamination (PACDIV 1998).

Decontamination liquids and rinsate will be containerized and stored as Investigation
Derived Waste (IDW). Onsite sampling personnel will perform decontamination
procedures prior to leaving the site.

3.15 INVESTIGATION-DERIVED WASTE (IDW) MANAGEMENT

IDW generated during the course of the field investigation will be handled in accordance
with current U.S. Environmental Protection Agency (USEPA) guidelines described in the
EPA document Management of Investigation-Derived Wastes During Site Inspections
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(EPA 1991) and procedure [-A-7, IDW Management (PACDIV 1998). The various waste
streams will include (but may not be limited to) the following:

Personal protective equipment (PPE) including: tyvek coveralls, respirator
cartridges, mitrile gloves, etc.;

» Disposable sampling equipment and supplies, including: bailers, plastic
sheeting, etc.;

« Potentially contaminated solids, principally soil/rock cuttings;
¢ Purged groundwater from monitoring well development and sampling; and

Decontamination fluids.

Classification of the generated [DW will be performed in accordance with the procedures
and parameters specified in PACDIV SOP I-A-7, IDW Management (PACDIV 1998).
All IDW will be segregated by matrix. Liquid IDW, such as equipment rinse water and
well development effluent, will be stored in 55-gallon drums or equivalent container until
drilling activities are completed. Equipment decontamination water that may contain soap
or solvents will be segregated from the well construction, development, and purge water.
Water containing soap or solvents must be disposed offsite by a certified disposal
subcontractor. Water from the wells that does not contain soap, solvents or other
unacceptable material can be disposed of in the RHSF oil-water separator system. Used
PPE will be stored onsite in a secured storage container. IDW will be sampled and
characterized for disposal following field activities.

Soils from the excavated borings will be placed in drums for storage while samples are
analyzed to determine whether the soils are considered hazardous waste. Screening
procedures will follow applicable regulatory standards (i.e., Resource Conservation and
Recovery Act (RCRA) established hazardous waste characterization criteria) and EPA
analytical methods recommended for adequately characterizing IDW contained in each
drum. Hazardous waste threshold concentrations may vary depending on the selected
disposal option (i.e. incineration verses land disposal and may dependent on class of
landfill.
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Drums containing IDW will be labeled, sealed, and placed on pallets. The palletized
drums will be inventoried and stored in an approved area onsite. Drum labels will include
following information: CTO Number, responsible Navy activity, contact phone number,
boring/well identification number, generation date, drum number, and contents.

Following receipt of all analytical data, the available options to dispose of the IDW will
be evaluated and recommendations will be presented to the NAVFAC representative who
is responsible for the disposal of all IDW generated from the RHSF field activities. Soil
and groundwater samples analyzed in the analytical laboratory will be disposed of by the
laboratory. Non-contaminated sample jars and bottles will be disposed as municipal trash.
All IDW will be secured, labeled, and stored onsite until available options to dispose of
the IDW are evaluated.
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Table 3-1

Anticipated Elevations and Total Depths of
Proposed Monitoring Wells and Piezometers
Red Hill Bulk Fuel Storage Facility
Pearl Harbor, Hawaii

S;::z‘;:oﬂﬁv?‘g(;; ?f Groundwater Elevation Total Depth of Well /
Pioronotor (feet above sea level)[2] Piezometer
(feet below ground
(feet above sea level)[1] surface)[1]
MW-1 104 16 120
MW-2 164 16 180
MW-3 384 16 400

[1] Surface elevation and total well depth measured from lower access tunnel floor for MW-1 and

MW-2.
[2] Groundwater elevation based upon the water level recorded in existing monitoring well

MW-VID.
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SECTION 4
ANALYTICAL PROGRAM

This section presents the analytical program for this FSP. Chemical analytical
requirements for the field investigation have been developed to support the data quality
objectives (DQOs) described in Section 3 of the WP. The parameters and analyses
identified in the QAPP program have been selected based on the COPCs identified for the
RHSF. The following sections identify the analytical parameters selected for each sample
type and location.

4.1 SUBSURFACE SOIL/ROCK ANALYSES

Soil borings will be located in specific areas of the Tank Farm to avoid contact with
petroleum-impacted material in the vadose zone. However, if large petroleum releases
have occurred in the past at tanks near these locations, LNAPL may have migrated the 80
to 90 feet laterally to be intercepted by the boreholes. All cores from the tunnel borings,
and periodic rock cuttings (every 5 feet) from the background boring, will be screened by
an experienced environmental geologist using field organic vapor analyzers and field
observations to determine when samples should be collected. Soil/rock samples will be
obtained within the three (3) newly excavated borings proposed at the Site. Solid and
fragmented rock cores will be pulverized by the laboratory to facilitate analysis. It is
anticipated that a maximum of six (6) primary and three (3) QC samples (one field
duplicate, one matrix spike/matrix spike duplicate [MS/MSD], and one equipment blank)
samples will be submitted to the laboratory to be analyzed for Volatile TPH - gasoline
range organics (GRO) using method SW846 8015B, Semi-Volatile TPH - diesel range
organics (DRO) using method SW846 8015B, Volatile Petroleum Hydrocarbons (VPH)
using method Massachusetts Department of Environmental Protection (MADEP) VPH,
Extractable Petroleum Hydrocarbons (EPH) using method MADEP EPH, VOCs using
method SW846 8260B, SemiVolatile Organic Compounds (SVOCs) using method
SW846 8270C SIM, Lead using method SW846 6010B, and Tetraethyl Lead using
method ASTM D3341 87M. The analytical program for subsurface soil and rock
samples is summarized in Table 4-1.
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Detected COPC concentrations will be screened against HDOH Tier 1 Environmental
Action Level (EAL) soil criteria based on potential impact to potable groundwater
toxicity and potential impact to soil vapor intrusion to buildings as defined in Screening
for Environmental Concerns at Sites with Contaminated Soil and Groundwater, Review
Draft, (HDOH 2004). These soil/rock threshold levels are presented on Table 3-1 in the
companion WP. The decision rule for determining the need for further investigation is
based on the detected COPC concentrations and the results of a comprehensive RA.

4.2 GROUNDWATER ANALYSES

Two rounds of groundwater monitoring will be conducted during this field investigation.
One (1) existing monitoring well and one (1) existing groundwater production well will
be sampled during the first round of groundwater monitoring. For the first round, it is
anticipated that two (2) primary and one (1) field duplicate groundwater samples will be
submitted to the laboratory to be analyzed for alkalinity using method E310.1, methane
using method RSK-175, and nitrate, sulfate, phosphate, chloride, and fluoride using
method E300. Ferrous iron, dissolved oxygen, and carbon dioxide will be measured in the
field using colorimetric methods and a field meter. The analytical program for
groundwater samples is summarized in Table 4-2.

During the second round of groundwater monitoring, groundwater samples will be
collected from one (1) existing monitoring well, one (1) existing groundwater production
well, and the three (3) newly installed monitoring wells. During the second round of
groundwater monitoring, it is anticipated that five (5) primary and one (1) field duplicate
groundwater samples will be submitted to the laboratory to be analyzed for TPH-GRO
using method SW846 80158, TPH-DRO using method SW846 8015B, EPH using
method MADEP EPH, VPH using method MADEP VPH, VOCs using method SW846
8260B, SVOCs using method SW846 8270C SIM, Lead using method SW846 6010B,
Tetraethyl Lead using method ASTM D3341 87M, and Dissolved Lead using method
SW846 6010B. In addition, these groundwater samples will be subjected to the following
general chemistry analyses: alkalinity using method E310.1; methane using method
RSK-175; dissolved silica using EPA Method 370.1/SM19 4500SID; nitrate, sulfate,
phosphate, chloride, and fluoride using method E300; and sodium, magnesium, calcium,
potassium, and strontium using method SW846 6010B. Ferrous iron, dissolved oxygen,



Red Hill Bulk Fuel Storage Facility Field Sampling Flan Section: 4
Date: June 2005 Page: 3of4

and carbon dioxide will be measured in the field using colorimetric methods and a field
meter. In addition, one (1) trip blank will be packed with the VOC samples being
submitted to the laboratory and analyzed for VOCs using method SW846 8260B. The
analytical program for groundwater samples is summarized in Table 4-2.

Detected COPC concentrations will be screened against HDOH Tier 1 EAL water quality
criteria specifically for potable water toxicity to humans and potential impact of volatile
intrusion to buildings. These water quality threshold levels are presented on Table 3-1 in
the companion WP. The decision rule for determining the need for further investigation is
based on the detected COPC concentrations and the results of a comprehensive RA.

4.3 SOIL VAPOR ANALYSES

Soil vapor samples will be obtained from monitoring points installed within three (3)
existing angled borings at the Site. Three monitoring points will be installed at varying
depths within each boring. It is anticipated that nine (9) primary and one (1) duplicate soil
vapor samples will be submitted to the laboratory to be analyzed for VOCs using method
TO-15. The analytical program for soil vapor samples is summarized in Table 4-3.

4.4 FIELD QA/QC REQUIREMENTS AND PROCEDURES

Quality assurance/quality control (QA/QC) field procedures will be followed to ensure
viability and integrity of sample analytical data. Field duplicates, equipment rinsates, and
trip blanks will be collected. Guidelines for minimum QC samples are presented in the
QAPP (Work Plan, Appendix B). In summary, field duplicate samples will be collected
at a minimum of 10% of primary samples; one equipment rinsate will be collected from
non-disposable equipment for soil/rock and one will be collected for groundwater per
sampling event; trip blanks will accompany each cooler containing the VOC samples that
are not frozen (water) and will be analyzed for the same VOC analytes as the primary
water samples; and temperature blanks will accompany each cooler shipped to the
laboratory.
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4.5 LABORATORY QA/QC REQUIREMENTS AND PROCEDURES

Laboratory QC samples are analyzed by the laboratory as part of the standard laboratory
QC protocols are presented in the QAPP (Work Plan, Appendix B). The laboratory
monitors the precision and accuracy of the results of its analytical procedures through
analysis of QC samples. Laboratory QC samples consist of MS/MSD samples for organic
analysis and a laboratory duplicate and MS samples for inorganic analyses. Laboratory
QC samples will be collected and analyzed in accordance with SOP IlI-A and III-G in the
Project Procedures Manual (PACDIV 1998). Laboratory QC MS/MSD sarnples are an
aliquot (subset) of the field sample. They are not separate samples, but a special
designation of an existing sample. Laboratory QC MS/MSD samples will be analyzed for
the same analyses as the standard samples. At a minimum, one MS/MSD sample is
required per 20 samples (including blanks and duplicates). The QC level selected for the
Red Hill investigation will be the NAVFAC Level D.

4.6 DATA VALIDATION

Full data validation will be performed on 10% of all analyses. Data from all other
analyses will undergo a data quality review. Validation and data quality review will be
performed according to the current EPA functional guidelines for organic and inorganic
data review, the EPA Office of Solid Waste and Emergency Response (OSWER) SOPs
for inorganic and organic data review, SW-846 Method requirements, and project-
specific requirements specified in the QAPP (Work Plan, Appendix B). Results of the
data validation and data quality review will be presented in the Data Validation Report.
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Table 4-1
Summary of Analytical Program for Subsurface Soil/Rock Samples
Red Hill Bulk Fuel Storage Facility
Pearl Harbor, Hawaii

TPH- TPH- SVOCs Tetraethyl Ph
Sample DRO GRO MADEP MADEF VOCs 8270C Pb ASTM D3341 Comments

Sample Description Type  Matrix  80{SB  8015B EPH VPH 82608 SIM 60108 LIl
Basal Aquifer

RHMW(2* N 50 ] 2 2 2 2 2 2 2

RHMWO3* N S0 2 2 2 2 2 2 2 2

RHMW04* N 50 2 2 2 2 2 2 2 2
Totals - Environmental samples 6 6 6 6 [ 6 6 6
QC Samples (estimated numbers)
Duplicates (RHMWO06) FD SQ 1 1 1 1 1 1 1 | FD (RHMW(2)
Trip Blanks B wQ - - - . . . . -
MS/MSD MS/SD 3Q 1 1 i 1 i 1 1 1
Equipment Blanks EB wQ 1 1 1 1 1 1 1 1 RHBHEB-1, -2
Totals (QC samples) 3 3 3 3 3 3 3 3
Grand Total 9 9 9 9 9 9 9 9
Notes:

* Bonngs converled nto Monitenng wells
N Normal Sample MS/MSD Matnx Spike/ Spike Duplicate
SO Sail EB Equipment Blank
FD Field Duplicate sQ Soil Quahty Sample
B Trp blank wQ Water Quality Sample
VPH Volatile Petroleum Hydrocarbons MADEP Massachusetts Department of Environmental Protection
EFH Extraciable Petroleum Hydrocarbons Pb Lead
Yoo Volatdle Orgamc Compounds GRO Gasoline Range Organics
SVOC  Semi-Volitle Organic Compounds DRO Diesel Range Organics

TPH Total Petroleum Hydrocarbons



Table 4-2

Summary of Analytical Program for Groundwater Samples

Red Hill Bulk Fuel Storage Facility
Pearl Harbor, Hawaii

Df;i::i:;d Field Measurements
TPH-  TPH- SYOC's Tetraethyl Pb  Dissolved EPA370.1/
Sample DRO GRO YOCs 8270C Total Lead ASTM D3341 Pb MADEP MADEP Alkalinity Methane SM19 Anions'  Cations’ | Ferrous Dissolved Carbon Comments

JSnmp]e Description Type Matrix 8015B  8015B 8260B SIM 6010B 87M 60108 EPR VPH E310.1 RSK-175 4500S1D E300 6010B iron Oxygen  Dioxide
Round 1

RHMWOI1 N WG - - - - - - - - - ! | - 1 - 1 1 -

RHMW2254 N WG - - - - - - - - - 1 1 - 1 - 1 1 [
Totals - Environmental samples ] 0 0 0 0 0 0 0 0 2 2 0 2 0 2 2 1
QC Samples*
Duplicates (RHMWO05) FD wWQ - - - - - - - - - 1 ] - 1 - - - FD (RHMW01)
Trip Blanks TB WwQ - - - - - - - - - - - - - - - - -
MS/MSD MS/SD wWQ - - - - - - - - . - - - - - - - .
[Equipment Blanks EB wQ - . - - - - - - - - - - - - - - -
Total QC samples for Round 1 0 0 ] 0 0 0 0 0 1} 1 1 0 1 0 0 0 0
Round 2

RHMWOI1 N WG 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1

RHMW(2 N WG 1 1 1 1 1 1 1 i | i 1 1 1 1 1 1 1

RHMW03 N WG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | i 1

RHMW04 N WG 1 1 1 I 1 1 1 1 1 1 1 i 1 1 1 1 1

RHMW2254 N WG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Totals - Environmental samples 3 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
QC Samples*
Duphcates (RHMW05) FD wQ 1 1 1 1 1 1 1 1 1 1 ! H 1 1 - - - FD (RHMWOI)
Trnp Blanks TB wQ - - 1 - - - - - - - - - - . - - -
MS/MSD MS/SD wQ - - - - - - - - - - - - - - - - -
Equipment Blanks EB wQ - - - - - - - - . - - - . - - - -
Total QC samples for Round 2 1 1 2 1 1 1 1 1 i 1 1 1 1 1 0 0 0
Grand Totsl (Rounds 1 and 2) 6 6 7 6 [ 6 6 6 6 9 9 6 g 6 7 7 6
Notes:
N Normal Sample EB Equipment Blank
FD Field Duplicate WG Groundwater
TB  Trip blank WwQ Water Quality Sample
Pb  Lead

1 = Anions by Method E300 include: Phosphate, Nitrate, Sulfate, Chlonde, and Fluoride.
2 = Cauons by Method SW846 6010B include: Sodmm, Magnesium, Calcium, Potassium, and Strontium.

* Number of QC samples are estimated.




Table 4-3
Summary of Analytical Program for Soil Vapor Samples
Red Hill Bulk Fuel Storage Facility
Pearl Harbor, Hawaii

VOCs Comments
Sample Description Sample Type  Matrix TO-15
RHSV01-25 N GS 1
RHSV01-45 N GS 1
RHSVO01-80 N Gs 1
RHSV14-25 N GS 1
RHSV14-45 N GS 1
RHSV14-80 N GS 1
RHSV16-25 N GS I
RHSV16-45 N GS 1
RHSV16-80 N GS 1
Totals - Environmental samples 9
QC Samples (estimated numbers)
Duplicates FD AQ 1 RHSV01-0
Trip Blanks TB wQ -
MS/MSD MS/SD AQ -
Equipment Blanks EB wQ -
Totals - QC samples - 1
Grand Total 10
N Normal Sample MS/MSD
GS Soil Gas EB
FD Field Duplicate AQ

TB Trip blank WwQ
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Attachment A

Phase II Boring Logs



wt ba intarpretad as baing indicitive of the site.

This information pertains only te thig bozing and sh

PROJECT: Red Hill Bulk Storage Facility Boring/Monitoring Well No[__ 801 |
CLIENT: PACNAVFACENGCOM Project No. CTO 0229
LOCATION: Tank 1 ELEVATION: 102.66
DRILLER: salisbury & Associates, Inc. DATE DRILLED: 02/08/01 LOGGED BY: Gary Gieason
RILL RIG: SAITECH EN5, Portable Core Drill | PEPTH TO WATER> FIRST: NA ~ |COMPL.: 124.20
JORING ANGLE: 15 WELL DIAMETER {inch): 1{ {/2
Comecled |2 5| o | ' 5 8
Bevatiov [EJloEE -3 g WELL
!‘E a EE SOIL DESCRIPTION
ooy |32 £ &2 ‘-‘é § CONSTRUCTION
10286 -0 | 1 | 300 80 EEHF Concrete 0-2' over fine coarse sand, slightly fine T j B
;ﬁ% i 2 |103.7| RH-BR1801 | .o p¥%y\gravel and silt; odor oo -
- ’ : ments with metal and core 2.5-3.7"; odor __j -
10077 N Small vesicles; 10YR 212 ‘
100.38 | 31573 | puerasoz |88 R /\ 4 Concrete 7.3-7.35"; small to medium vesicles 7.36-
o) 4] 185 100 2% 8.8 strong odor; 10YR 272
99.61 1 Small to medium vesicles; odor; 10YR 2/2 ta 3/1
[ 512355 103 Small to medium vesicles; no odor; 10YR 3/1
98.62 L
6 [204.8 100 Small vesicles; no odor; 10YR 2/2 to 2/1
97.80 ¢ A
7 | 389 10034 Small vesicles; grout seams 20-22.9'; no odor; 10YR
B x| 21to5YR3R2
96.50 [ L
H 8 | 301 100 24 Small vesicles; grout seams 24.05-26'; no odor; 10YR
95.93 | 1 2210 SYR3/3 _
[ (8N a0 Small to medium vesicles; no odar; 10YR 2/2
94.58 [ %0 , )
|. 10]147.1 113 1 Small to medium vesicles; grout seams throughout; no
L odor; 10 YR 3/1 to 5YR 3/2
93.35
r 11]164.3 102 . Small to medium vesicles; grout seams throughout; no
- 1 odor; 5YR 3/2 to 10YR 31
§2.23 L 4
©112({782 106 4 Small to large vesicles; grout seams 40-40.4 and
] 4 42.25-43.95'; no odor; 10YR 3/1 to 2/1
80,84 {
L 13} 48.7 84 1 Small to large vesicles; grout seams 45.3-46.1, 47.3
! 48,95, and 49.05 -49.8"; no odor; 10YR 3/1 to 5YR 3/2
89.56 |50
i 14| 118 102 Small to medium vesicles; no odor; 5YR 3/2 to 10YR
1 3M
8827 | ;
- 15| 266 100 1 Small to large vesicles; odor; 10YR 31
86.95 80 RH-BR-1-503 . )
16| 453 | RH-BR-1-D08 |100 4 Small to large vesicles; strong odor, 10YR 3/1
F RH-BR-1.504 '
8563 | :
- 17{ 192 98 4 Small to large vesicles; grout seams 67.3-67.45"
: strong odor; 10YR 3/1
84.26 ~ 10 3
- 18| 478 102 | Small to large vesicles; strong odor; T0YR 3/
82.96 Yo
19{ NM 87 Ay Small to large vesicles; odor; 10YR 3/1 M
Cormrected elevations are provided for angie borings. Appendix 1
Pagel of 2




ot ba intarpreted as being indicitive of the site,

This information partains only to this boring and el

PROJECT: Red Hill Bulk Storage Facility
CLIENT: PACNAVFACENGCOM

Boring/Monitoring Well No[___B01__]

Project No. CTO 0229

LOCATION: Tank 1

ELEVATION: 402.66

DRILLER. _salisbury & Associates inc. DATE DRILLED: _02/08/01 LOGGED BY: Gary Gleason
“RILL RIG: SAITECH EHS5, Portable Core Drill | BEPTH TO WATER> FIRST: NA JCOMPL.. 124.20
JORING ANGLE: 45 WELL DIAMETER (inch): 1 112
Comected g o o P ]
Blevaton |& Sin £ é 2 8 2 WELL
sowg |8 g £ 3 § [ 3 5 2 SOIL DESCRIPTION CONSTRUGTION
Length () &l &
81.62 %0 R i
- 20{ 48.5 1025534 Small to medium vesicles; no odor; 10YR 3/1
i ;
80.45 .
- 21| NM 84 NSY Small to large vesicles; grout seams 87.35-87.95'; no
9 odor; 5YR 3/2 to 10YR 3/1
79.13 %0 ; .
22| 59.2 111 4 Small to medium vesicles; grout seams 90.9-92 45
I 4 and 93.1-93.35'; no odor; 10YR 3/1 1o 5YR 312
77.92 ,
- 231 43 86 Small to medium vesicles; no odor; 10YR 3/1
L
76.55 100 7
A 24 437 95 ] Small to large vesicles; silly clay in fractures 104.2-
i 104.8"; no odor; 10YR 3/1
75.35 ;
L 251115.3 1M1 /\:\, Small to large vesicles; no odor; 10YR 3/1
L N
414 | L )
26|222.7 79 Small to medium vesicles; silty clay in vesicles: no
S odor; 10YR 31
7284 | X
L | 2731517 1191 Small to large vesicles; silty clay in some vesicles; no
I 7% odor; 10YR 31
71.73 N . ,
- 120 28(118.5 100 § 4-5\ 1 Small to large vesicles; sitty clay noted in few vesicles
4 and most fractures; no odor; 10YR 311
70.44 | SN
29| s42 98 By Small to medium vesicles; silty clay in fractures and
) 4 wvesicles; no odor; 10YR 3/1
69.00
- 130 RH-BR-1-S05 B-07 terminated at 120.7
— 140
150

Corrected elevations are pravided for angle borings.
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1wt ba interpreted as being indicitiva of tha sita.

This information pextaine oaly to this boring and ah

LOCATION: Tank 4

PROJECT: Red Hill Bulk Storage Facility
CLIENT: PACNAVFACENGCOM

Boring/Monitoring Well No_B-04 ]
Project No. CTO 0228

ELEVATION.

102.62

DRILLER: _ Salisbury & Associates, inc. DATE DRILLED: _01/29/01 LOGGED BY:_Gary Gleason
DRILLRIG: SAITECH EH5, Portable Core Drill  { DEPTH TO WATER> FIRST. NA [COMPL.: NA
JORING ANGLE: 15 WELL DIAMETER (inch): 1 112
#| 2
Comecied g o o5 =2
Bevatioy |2 S|o & E ¥ g 2 WELL
pomg & EIE 5; 1t % SOiL. DESCRIPTION CONSTRUCTION
Langth () [O< < ] 5
10262 |-o 5.6 100 ETTE Concrete over fine 1o coarse sand with sight ine T
101.97 + 2| os RH-BR-4-501 | 44 FrHAg ravel and silt, no odor ] : ] ‘,‘i *4
- Concrete 2.5-3.8"; small to medium vesicles 3.8-7", R b
100.50 { 3| 294 83 FEEY Fine to coarse sand with slight fine gravel, rock R B
| o | 4| 180 RH-BRAS0Z 1100 2 \fragments, and silt; odor; 10YR 3 SR
sa.72 5| 103 89 R Smallto medium vesicies; odor, TOYR 3/1 o
o4 Small to medium vesicles; slight odor; 10YR 3/1 to ]
/ " fe
- ; 5YR 3R .
98.58 QY , . |
95843 | 6] 225 100 R2%4 Small to medium vesicles: odor; 10YR 3/1 to 5YR 3/2
7| 48 100 ’4\4 Small to large vesicles; grout seams 1$.9-20.15, 18.5,
- 4;4‘ and 17.95'; no odor; SYR 3/2 to 10YR 3/1
97.11 Y
. B | 308 95 N4 Small to large vesicles; grout seams 24.95-25.5'; no
L ¥ odor; 10YR 31
9597 SN o .
r 9 308 106 R ’{V‘ Simall to primarily large vesicles; grout seams 25.4-
N 27.8; no odor; 10YR 31
9473 Lo M o
70 | NM 100 Xeg  Smail to primarily large vesicles; grout seams 30.05-
A 30.15, 30.55, and 33.25-33.35"; no odor; 10YR 3/1
93.38 | ' -
i 11} 191 100 %Y Small to primarily large vesicles; grout seams 36.55,
r N 38.05-38.15, 35.8540, and 40.5" no odor; 10YR 3/1
92.14 L N
L © 12| 485 100 1 Small to medium vesicles; grout seams 40.5-40.8"; no
=9 odor; 10YR 3/
£0.82 //\, "
13| 465 98 7 Small lo large vesicles; grout seams 47.05, 48.05-
7 48.7, and 50.4; no odor; 10YR 3/1 to 5YR 3/2
89.45 |50 RO
1411201 100 kZ&g Small to medium vesicles; grout seams 51.9-52.1 and
| R 54.7'; no odor; 10YR 2/2
8s.13 | N i .
15| 47.1 100 q Small to medium vesicles; grout seams 53.35-59.5
RG]  and 59.95" no odor; 10YR 2/2
8681 [0 §
16| 465 81 a Small to medium vesicles; no odor; 5YR 3/2 to 10YR
85.43 | 1
| 171 375 121 Small to medium vesicles; grout seams 68.85, 69.75-
1 £9.9,69.97, and 70.7"; no odor; 10YR 2/2 to 5YR 312
8432 70 :
18| 486.5 100 Smal! to medium vesicles; grout seams 71,15, 72.65-
4 71.55, and 75.9-73.75"; no odor, 5YR 3/2 lo 10YR 2/2
82.98
[ 19 51.7 100 Small to medium vesicles; grout seams 75.9-78.3 and p
Corrected elevations are provided for angle borings. Appendix 1

Pagel of 2




ot ba interpreted as baing indicitive of the sita.

This information pertains only to this bering and sh

PROJECT: Red Hill Bulk Storage Facllity
CLIENT: PACNAVFACENGCOM

Boring/Monitoring Well No[ __B04 ]

Project No. CTO 0229

LOCATION: Tank 4 ELEVATION: 10282
DRILLER: _Salisbury & Associates, Inc. DATE DRILLED:  $1/29/01 LOGCGED BY: Gary Gleason
“RILL RIG:  SAITECH EHS, Portable Core Drill_{ DEPTH TO WATER> FIRST: NA iCOMPL.: NA
SORING ANGLE: 15 WELL DIAMETER (inch): 4 172
Comected |€ e 21 8
Bevatioy |2 Elo £ E =1 WELL
s g8 gj EE |8 g 2 SOIL DESCRIPTION CONSTRUCTION
Length () 5 E o I'z E & 5
4 79.45-80" no odor; 10YR 2/2 — NT |
81.85 %0 1 , )
| 20{ 86.1 28 4 Small to medium vesicles; grout seams 83.5-83.95
| 4 and 84. 45'; no odor; 10YR 3/2 to 5YR 3/2
80.28 | ' i ,
79.92 21| 14.2 140 R Small to medium vesicles; no odor, 5YR 3/2 to 10YR
r 2211122 100 & 22
- 90 Smail to medium vesicles; grout seams 87.7-89.8,
7860 | ; 80.95- 91.45, 91.9, and 92.7"; no odor, 10YR 2/2 to 3/
NS
7834 | [ 23| Nm 27 ko] | .
24| 41.7 a8 .~\//,“, Small to medium vesicles; no odor; 10YR 3/1
Small to large vesicles with primarity medium
77.18 : N5, vesicles; 93.85-93.95, 94.3-84.5, and 96.1% no odor;
100 251 50.7 104 N4 10YR 3/1 o 272
Small to medium vesicles; grout seam 99.8"; no odor;
7588 | >4 10YR 3/1to SYR 372
% 26| 53.2 28 iy /\ Small to medium vesicles; no odor; 10YR 2/2 to 3/
74.51 | RS :
| vo 27| 743 70 P22 Small to large vesicles; no odoer;, 10YR 3/1 to 272
7322 | &
- 28| 564 100 p72%4 Small to large vesicles; grout seams 113.6-114.15'; no
- 4 odor, 10YR 3/
71.87 | R
L 0| 29454 100 R Primarily small to medium vesicles; grout seam
i ; 122.35'; no odor; 10YR 31
70.55 | S
30[91.6| RH-BR-4-503 [100R%3q Small vesicles; no odor; 10YR 3/1
| RH-BR-4-D0B R
69.21 |
130 B-04 terminated at 129.1°
~ 140
- 150
|.
Corrected elevations are provided for angle barings. Appendix 1
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not ba interpreted as being indicitive of the oite.

This information pertains only to this boring and sk

PROJECT: Red Hill Bulk Storage Facility
CLIENT: PACNAVFACENGCOM

Boring/Monitoring Well No[___B06 |
Praject No. CTO 0229

LOCATION: Tank 6

ELEVATION: 105.68

DRILLER: _Salisbury & Associates, Inc.

NRILL RIG: SAITECH EH5, Portable Core Drill
ORING ANGLE: 15 WELL DIAMETER (inch): 1 172

DATE DRILLED: p1/19/01 LOGGED BY: Gary Gleason ‘
DEPTH TO WATER> FIRST: NA iCOMPL.: NA

Comrected
Elevation/
Boring
Length (1)

'

Core Run
Number
PID
Reading

Number
Core
Recovery %

WELL

SOIL DESCRIPTION CONSTRUCTION

10568 -0 | 4 | 78 | RH-BR-6-S01(L} | 100 ==
10518 H-BR-6-5 nE
f 2 | 132 | "RiBrescs’ | 20

10387 | ads fu
103.45 | 3|06 81 prer

//"\
\
R

102.76

f

wn

e
2

163 100 §

A
XN
R

N

10141
101.38

%
72

47
191

121 | RH-BR-$-s03 {100
o4 | RH-BRS-DOT

.y

w
wg

S

100.06

15

=4
[+ ]

%
R
s

3
3
T
0 0 ~-~;
A4

2

7
SR

A

ga92

T

-l

o

Y

[ =]

w

[+ ]
SRSy
\/,/\\\/4,\\\/4:%///\\\
NN

g7.68 ¥

20

11| 65 70

G4
W
2

\i\/ -.
N

¥

\<,
o
NN
,‘\\\‘f\\\f/\

R
/

96.03

>

,//.
2

5 12| 42 98

N

1
3
.
KK

N
G

Gy

94.65 |

.
R
SN
2,

R

13| 66.7 105

,,/‘g,)
/é'\
&

9354 1
A 14| 40 96

R R
RN

9214 |

e

N

15| 65 100

2

Ll
T
S
N
RRK

A
i\\
N
2

80.80

"o

%
S
&

- 16] 26 a8

-
X
AT

)5

T
WY
Qg4

SN

2
&
PN
R

17| 16 98

]
[+
[~
W
RO
\\4;;}*‘/\\\
AX

X

&

18} 25 102

R
o
W
AN

R

-~ 70

7

R
o
&

&,
\\\\/

-4,

19| 25 83

¢
R
G

&

S

.,

At
N

AP

2

AN

85.57

Congrete 0-0.5', strong odor

Concrete over fine to coarse sand wi=th fine gravel;
strong odor; product present

R

e

Concrete 7-7.5'; primarily small to medium vesicles
7.5- 8.6", odor; 10 YR 2/1 to 5YR 372 |
Small to medium vesicles; no odor; 5YR 3/2 to 10YR
21

Small to medium vesicles; slight odor; 5YR 3/2 to
10YR 212

Small to medium vesicles; no odor; 10YR 2/2
Small to medium vesicles; odor; 5YR 32 to 10YR 2/4

Small to mediurm vesicles; no odor;, 5YR 3/2 to 10YR
211

Small to primarily medium vesicles; grout seams
24.95-24.45"; no odor: 10YR 2/1 to 2/2

Small to medium vesicles; grout seams 26.15-27.6,
28, and 30,05", strong odor; 10YR 2/2 to 211

1]
il

Small to primarily large vesicles; odor; 10YR 2/1

Small to large vesicles; grout seams 37.3-38.05 and
40.9-41.45'; slight odor; 10YR 2/2

Primarily small to medium vesicles; grout seams
42.95-46.9'; odor; 10YR 2/2

Small to medium vesicles; grout seams 46.8-47.25"
odor; 10YR 2/2 to 5YR 372

Small to medium vesicles; grout seams 52.7-53,
53.55-53.85, and 56.9-57.1"; odor; 10YR 2/2 to 2/1

Small to medium vesicies; grout seams 57.9-59.5,
59.9, and 60.65"; no odor; SYR 3/2 t¢ 10YR 2/2

Small to large vesicles; grout seams 63.35, 65.4-65.9,
66.1-66.35, and 68.1"; no odor; 10YR 22

Small to large vesicles; grout seams 68.7 and 71.1-
71.3" no odor; 10YR 2/2

Medium to primarily large vesicles; no odor; 10YR 2/2

LN

Corrected elevations are provided for angle borings. Appendix 1
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a0t be interpreated as being indicitive of the aits.

Thia information pertains only to this boring and sh

PROJECT: Red Hill Bulk Storage Facility Boring/Monitoring Well No
CLIENT: PACNAVFACENGCOM _____ Project No. CTO 0229
[TOCATION: Tank 6 LEVATION: 105.68
DRILLER: saglisbury & Associates, inc. DATE DRILLED: 01/19/01 LOGGED BY: Gary Gleason
DRILL RIG: SAITECH EHS5, Portable Core Drill | DEPTH TO WATER> FIRST: NA iCOMPL.: NA
JORING ANGLE: 45 WELL DIAMETER (inch): 1 172
Corrected c @ #®
Elevation/ | £| & F] 2 ¥l 2 WELL
sy |25 § § §§ 8 g g SOIL DESCRIPTION CONSTRUCTION
Length () el &
i 20| 0.3 120 Small to large vesicles; no odor; 10YR 2/2 to 2/1 [T NT |
1]
84.43 F
21| 188 102 Small to medium vesicles; grout seams 82-82.3"; no
odor, 10YR 2/1 to 5YR 312
83.14
22| 30.1 92 Small to medium vesicles; grout seams §8.2-90.4,
l_so 91.05- 91.55, and 81.8", no odor; 5YR 3/2 to 10YR 211
8182 |
23] 101 11 Small to medium vesicles; grout seam 91.75'; no odor,;
L
10YR 2/1 to 5YR 3/2
80.60 |
| 24| 3 98 Small to large vesicles; ne edor; 5YR 3/2 to 10YR 3/1
- 100
79.23 |
25| 0.9 106 Small to large vesicles; no odor; no odor; 10YR 3/1
7796 [
26| 17.8 100 Small fo large vesicles; no odor; 10YR 3/1 to 5YR 3/2
- 110
76.61 |
2rj12.2 95 Primarily small to medium vesicles; no odor; 5YR 3/2
r to 10YR 2/1
7519 |
L 28§ 3.3 21 Small vesicles; no odor; 5YR 372
120
raez
— 29| © 68 Small to medium vesicles; no odor; 5YR 3/2 to 10YR
‘o1 RH-BR-6-504 22
72.91 gg ?Ig %gg Small to medium vesicles; no odor: 10YR 2/2
i B-06 terminated at 126.6'
~ 130
- 140
I
r~ 150
-
Cormrected elevations are provided for angle borings. Appendix 1
Page? of 2 |




0t be interprated as being indicitive of the pite.

This information perteins only to this boring and sh.

PROJECT: Red Hill Bulk Storage Facllity
CLIENT: PACNAVFACENGCOM

Boring/Monitoring Weli No[ __B-11___|

Project No. CTO 0229

LOCATION: Tank 11

ELEVATION: 117.08

[DRILLER: _Salisbury & Associates, Inc. DATE DRILLED: _12/15/00 LOGGED BY: _Lance Williams
ORILLRIG: SAITECH EMS. Portable Core Drit | DEPTH TO WATER> FIRST: NA |COMPL.: NA
3ORING ANGLE: 15 WELL DIAMETER (inch). 1 472

Comected |Eu| o = o §
Eevatony |2 8)o £ E] i g WELL
Boring gg g g 8 ,§§ 8 g 2 SOIL DESCRIPTION CONSTRUGTION
Length () [ gl §
717.981-0 [ 4§ NM 53 ETFH Concrole 0-2 over fine (o coarse sand with fine gravel| .|  |o]
116.95 [ -\and silt 2-2.5"; basalt 2.5", slight odor 5+ b
11656 2 | 141 | pu.eR.91.501 {100 Basalt, strong odor 3.' '.‘
11643 | 3 | NM 60 Concrete and wood recovered; strong odor S =5
116.07 } 4 | NM 114 4 Concrete and wood recovered; strong odor 7] "
nen 51120 14 1 Wood recovered; slight odor : .
sy Fw| 8 1;.0 ‘:% 1 Medium vesicles; strong odor; 10YR 2/2 1 [
L | 21153 | ruBRra1s02 [1828] Medium vesicles; sheen on rock; strong odor; 10YR 2/
X | 5
114.07 | ! Medium vesicles; strong odor; 10YR 2/2
- 9127 100 4 Medium vesicles; no ; 10YR 272
11273 |5 .
10| 3.1 | RH-MW-11(FP) | 95 Large vesicles; slight odor; 10YR 2/2
111.67 |
1] 40 100} 1 Medium vesicles; no odor; 10YR 2/2 to 5YR 3/2
110.32 i
-30 112] 2.3 45 R Large vesicles; no odor; 5YR 3/2
108.09 | 5%
13| 9.8 102 4 Medium vesicles; slight odor; 10YR 2/2
- 40 F A
106.77 |
5 141 0.0 98 Medium vesicles; slight odor; 10YR 2/2
10543 L 3
| o 15} 05 100R2%] Small vesicles; no odor; 10YR 2/2
104.11 | ;
- 6] 02 102} Medium vesicles; no odor; 10YR 272
10276 | 3 ,
e |17} 02 72 Medium vesicles; no odor; 10YR 2/2
101.75 ;
181243 96 | Large vesicies; strong odor; 5YR 3/2
i RH-BR-11-503
- 70
29.01 [
- 20| 39 80 1 Medium vesicles; no cdor; 5YR 372
9423 | 4
211 28 100 Large vesicles; no odor; 10YR 2/2 LN
Corrected elevations are provided for angle borings. Appendix 1
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ot be interprated as baing indicitive of tha sita.

This information partains only to this boring and sh

PROJECT: Red Hill Bulk Storage Facility Boring/Monitoring Well No[__ B11___|

CLIENT. PACNAVFACENGCOM Project No. CT0 0229
LOCATION: Tank 11 ELEVATION: 117.08
DRILLER: salisbury & Associates, inc. DATE DRILLED: 12/15/00 LOGGED BY: Lance Williams
- 'DRILLRIG: SAITECH EHS, Portable Core Drill | DEPTH TO WATER> FIRST: NA |COMPL.: NA
30RING ANGLE: 15 WELL DIAMETER (inch): 1 /2
Conected S= Ej
Bevationy (2 5| £ - WELL
Borng 250 3 5 g SOIL DESCRIPTION CONSTRUCTION
Length (R) Jo &
peor [ _ r
s 221214 Y Medium vesicles; grout seam 86.5"; strong odor; 10YR!
] 22
05.48 I RH-BR-11-504
ossz | 23 3 Medium vesicles; ne odor, 10YR 2/2
" Lo {24]558 Y] Large vesicles; grout seams 90.2, 91.4, and 94.8";
L N2 strong odor; 10YR 272
9342 | N
s 251803 ]| RH-BR-11-805 N Large vesicles; strong odor; 10YR 2/2
92.50 S =
9228 | 19§79 g%? Large vesicles; strong odor; 5YR 3/2
~100| 26 | 3.5 gx\\\\f Large vesicles; grout seam 101.1% no odor; 10YR 2/2
i NG
91.06 ifffj\\:%
i 27} 16 ;\//,,\:\\/4 Medium vesicles; no odor; 10YR 2/2
‘\/6‘\//
0
L-110] 28 % Large vesicles; no odor; 10YR 2/2
29| 05 N4 Small vesicles; no odor; 10YR 2/2
[ W
] N
gs.53 [ 1% X _
- 30 ] Medium vesicles; no odor; 10YR 2/2
8485 |
i 3 Small vesicles; no odor; 10YR 2/2
84.07 130
B-11 terminated at 131.0’
|- 140
— 150
Corrected elevations are provided for angie borings. Appendix 1 I
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ot be interpretod as being indicitive of the site.

This information partains caly to this boring and ghe

PROJECT: Red Hill Bulk Storage Facility
CLIENT: PACNAVFACENGCOM

Boring/Monitoring Well No.[___B-13 ]

Project No. CTO 0229

LOCATION: Tank 13 ELEVATION: 121.95 _
DRILLER: _Salisbury & Associates, Inc. DATE DRILLED: 1278/00 LOGGED BY: tance Williams
TRILL RIG: _SAITECH EH5, Portable Core Drill | DEPTH TO WATER> FIRST: NA COMPL.: NA
30RING ANGLE: {5 WELL DIAMETER (inch}: 2
A3
Comecled |5 o_| 2 = S
Elevations |E Bl £ -4 s WELL
e (2512 35 §§ 5 HE SOIL DESCRIPTION CONSTRUCTION
Length (M) c| &
12185170 | 1 { NM 100 Concrete 0-2 over fine io coarse sand with fine gravel '7‘3 3
so002 | - \and silt 2-2.5; basalt 2.5'; odor; sheen on drill water % o
2080 | 2 j1792 4} Small vesicies; strong odor; 10YR 5/3 CF RN
110.08 | 3 |832 73 Small vesicles; strong odor; 10YR 3/1
119.88 | 4 |928 | RHBR-13-504 |100R Large vesicles; strong odor; 10YR 2/2
11972 |5 |107 100 k¢ X4 Sample was obtainec? from acgacent boring
44 Rz Large vesicles; no odor; 10YR 2/2
118.46 A ) )
117,84 - 6|64 100 7% Medium vesicles; no odor; 10YR 272 = s
T 7] 67 88 Large vesicles; no odor; 10YR 2/2
1677 _
k Lava tube 20-22.6'
11584 Sy " -
- 8| 57 91 §‘//4’\\\\4 Large vesicles; no odor; 10YR 2/2
114.50 | 0w - -
| 0] 9] 70 100 R4 Medium vesicles; no odor; 10YR 2/2
L :‘//4“\(;
113.20 N
i 0] 74 100 g/‘;f\\\}; Large vesicles; no odor; 10YR 2/2
111.91 | Y .
[ o |11} 68 104539  Large vesicles; no odor; 10YR 2/2
o7z | 3
s 12] a3 64 Large vesicles; no odor; 10YR 212
108.81 | :
| 13| 44 113§ Medium vesicles; no odor; 10YR 2/2
108.67 [ 50 '
5 14| 2.3 102 R Medium vesiclies; no odor; 10YR 2/2
107.35 |
15] 5.8 93 Small vesicles; no odor; 5YR 2.5/2
- 60
105.96 &
- 16| 74 100 P21 Small vesicles; no odor; SYR 2.5/2
104.97 | 3
- 17| 5.5 102 ¢ Medium vesicles; no odor; 10YR 2/2
103.85 |-70 R
18| 5.3 94 Medium vesicles: no odor; 10YR 2/2
i RH-BR-13-501 ;
B RH-BR-13.D05
102.25
[ |19] 68 100 %Y, Medium vesicles; no odor; 10YR 2/2 BN
Corrected elevations are provided for angle borings. Appendix 1
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st be intarpreted as being indicitive of tha aite.

This information pertains only to this boring and sh

PROJECT: Red Hill Bulk Storage Facility
CLIENT: PACNAVFACENGCOM

Project No. CTO 0229

LOCATION: Tank 13

Boring/Monitoring Well No[___B-13__]

ELEVATION: 12195

DRILLER: salisbury & Associates, Inc.

DATE DRILLED: 12/8/00 LOGGED BY: Lan

Ja Lance Williams
JRILL RIG: SAITECH EHS5, Portable Core Drill | DEPTH TO WATER> FIRST: NA COMPL.. NA
dORING ANGLE: 415 WELL DIAMETER (inch): 2
Correcied € o
Bovation | Slo §E ;- WELL
Boring gg o g & 5 g SOIL DESCRIPTION CONSTRUCTION
Length (R)
100.93 [ Y ,
i 201 7.0 _\,4,\ 3 Small vesicles; no odor; 10YR 2/2 to 5YR 2.5/2
99.33 |
- 211 58 Small vesicles; no odor; 10YR 212
I~ 90
9796 |
2] 78 Medium vesicies; no odor; 10YR 212
96.66 | R
- 23] 55 R Small vesicles; no odor; 10YR 2/2
[~ 100 RH-BR-13-502 %
8529 T
24| 6.8 Medium vesiclas; no odor; 5YR 2.5/2
8395 |
25] 67 Large vesicles; no odor; 10YR 272
110
9265 |
I 28| 57 Medium vesicles; no odor; 10YR 2/2
91.41 [
[ 27| 50 Small vesicles; no odor; 10YR 2/2
- 120
8009 |
I 28| 5.1 Small vesicles; no odor; 10YR 2/2
RH-BR-13-503
88.80
I 291 1.9 Small vesicles; no odor; 10YR 2/2
- 130
87.50
- B-13 terminated at 133.1"
- 140
— 150
Corrected elevations are provided for angle borings. Appendix 1
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wot ba interpreted ao being indicitive of the site.

Thic information partains only te this boring and sh.

PROJECT: Red Hill Bulk Storage Facllity
CLIENT: PACNAVFACENGCOM

Boring/Monitoring Well No[___B-14___|

Project No. CTO 0229

LOCATION: Tank 14 ELEVATION: 124.75
{DRILLER: salisbury & Associates, Inc. DATE DRILLED: 12/05/00 LOGGED BY: Lance Williams
IRILL RIG: SAITECH EHS5, Portable Core Drill | DEPTH TO WATER> FIRST: NA [COMPL. NA
JORING ANGLE: 15 WELL DIAMETER (inch): 2
Comacted g = o s * ?l
Elevaliov |& 8|0 & ] Q WELL
vl 5% 23 gg H E 3 SOIL DESCRIPTION CON e 1O
Length (1) HE
121759 | 4 13 EiTiAl Concrete 0-2 over fine to coarse sand with fine gravel
i and silt 2-2.5"; basait 2.5
2 75
119.60 | .
119.11 3|00 85 Medium vesicies; 10YR 3/
F_ 1 41 00 100 Medium vesicles; grout seam 13.2"; 10YR 3/1 ta 2/2
117.76 | ) 225 S
- 5| 00 100 Medium vesicles; 10YR 3/ ]
116.50 |
6| 00 102 Medium vesicles; grout seams
23.4-25", 10YR 212
1518 |
: 7] 20 98 Small vesicles; grout seams 26.7-28.3 and 30.4";
10YR 212
113.80 20
8|62 98 Medium vesicles; grout seams 31.5-33.5 and 34.9";
i 10YR 32
11243 | RH-BR.14-501
9| 98 102 Large vesicles; grout seams throughout; 10YR 3/2
111.11 40
5 10| 10.8 102 Medium vesicles; 10YR 3/1
109.82
11| 47 100 Meadium vesicles; 10YR 3/1
108.52 [~ &0
12| 2.0 100 Grout seam 55.7', 10YR 2/2
107.20 |
13| 2.0 100 Small vesiclas; grout seam 57.1°; 10YR 3/2
105.86 % RH-BR-14-502
r 14| 1.6 | RH-BR-14.D04 | 92 Small vesicles; 10YR 212
|
104.51 |
| 15| 08 113 Medium vesicies; grout seam 67.2, 68, 68.7, and
€69.7-70.8"; 10YR 21
103.35 " 70
B 16 | NM 100 Medium vesicles; grout seam 72"; 10YR 3/2
102.03 | RH-BR-14-503
17 ) 16 o8 Large vesicles; 10YR 2/2 L IN L]
Corrected elevations are provided for angle borings. Appendix 1

Pagei of 2




ot ba interprated ap being indicitive of the site.

This information pextains only to thia boring and ah

PROJECT: Red Hill Buik Storage Fachlity
CLIENT: PACNAVFACENGCOM

Boring/Monitoring Well No[ __B14 |

Project No. CT0 0229

LOCATION: Tank 14

ELEVATION: 412475

DRILLER: _salisbury & Associates, inc.

DATE DRILLED:  12/05/00 LOGGED BY. | an

ce Williams

DRILLRIG:_SAITECH EHS5, Portable Core Drill_|DEPTH TO WATER> FIRST: NA COMPL.. NA
30RING ANGLE: 15 WELL DIAMETER (inch). 2
#F
Comedlad SE= o_| B2s g
Bevatoy |€ B|o £ E 3 gl 2 WELL
fovat §g ST B g 2 SOIL DESCRIPTION CONSTRUGTION
Length () = &
3 —J\rl—
10065 [ %
- 18| 2.0 102 Medium vesicles; 10YR 2/2
99.49 l' . .
19] 188 100 Medium vesicles; grout seam 20.2-91.2"; 10YR 2/2
pa.15 [0
1 20} 19.7 100 Small vesicles; grout seams throughout; 10YR 2/2;
i heavy staining on core
9683 | -
21| 444 | RHBRAUSO 1., Large vesicles; grout seam 100.4"; 10YR 272
9551 [ 1%
- 22] 94 100 Small vesicles; hydrocarbon odar and stain; 10YR 2/2
o.16 |
23] 39 100 Medium vesicles; grout seam 109,3-110.7";
hydrocarbon odor and stain; 10YR 2/2
- 110
§92.81
i 24| 20 100 Small vesicles; hydrocarbon odor and stain; 10YR 2/2
91.47 F RH-BR-14-S08
25| NA 102 Medium vesicles; hydrocarbon odor and sheen; 10YR
272
— 120
90.20
26| 20 b6 Large vesicles; hydrocarbon odor and sheen; 10YR 2/
- 2
88,83 ——
88.60 27| 20 85 Large vesicles; hydrocarbon odor and sheen; 10YR 2/
1% Lava fubs 128.1-126.2
g7.22 |
- 28 | 6B.4 100 Medium vesicles; 10YR 2/2
86.55 | —re
I B-14 terminated at 136.0'
— 140
-~ 150

Corrected elevations are provided for angle borings.
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‘ot ba intarpreated as being indicitive of the site.

This information pertains only to this boring and she

CLIENT: PACNAVFACENGCOM

PROJECT: Red Hill Bulk Storage Facility

Boring/Monitoring Well No__BféA |

Project No. CTO 0229

LOCATION: Tank 16A

ELEVATION: 12570

DRILLER: _salisbury & Associates, Inc. DATE DRILLED: 10/21/98 LOGGED BY: Fermin Esquibell
ORILL RIG: SAITECH EHS, Portable Core Drill_|DEPTH TO WATER> FIRST: NA COMPL.: NA
JORING ANGLE: 11 WELL DIAMETER (inch): 2
Comected |5 . e ® 8
Bevors  |& §I° %é B8 g g 2 SOIL DESCRIPTION WELL
& E 3 £
Bty (82| & &2 B CONSTRUCTION
12701° |1 69 Concrete 0-2 over grout 2-3.8; basalt 3.8, medium | P4 18
L 2 Bs - .. L
124.98 gray (] R
- Grout . 3 -
12425 _ Basalt; medium gray
H 3 103 § Basalt; very dark gray
- 10
123.30
ERE 108 R Basalt: gray
- 20
121.45 | R4
5 104 RZX4 Basalt, grayish black
— 30
119.56 |
6 8o Basalt; medium gray
40
117.85 f )
7 104 | Basalt; dark, greenish gray
50
115.70 | §
I 8 93 b2 Basalt; dark, reddish brown
I
— 60
113,78 |
| 8 88 | Basalt; medium dark gray
10 103
- 70
110.97 { N
-— L
Corrected elevations are provided for angle borings. Appendix 1
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ot be interpretad am being indicitive of the site,

Thie information pertaina only to this boring and oin

PROJECT: Red Hill Bulk Storage Facility
CLIENT: PACNAVFACENGCOM

Boring/Monitoring Weli No[ __B16A__]

Project No. CTO 0229

LOCATION: Tank 16A

ELEVATION. 125.70

[DRILLER. _salisbury & Associates, Inc. DATE DRILLED: 10/21/98 LOGGED BY: Fermin Esquibel
* IRILLRIG: SAITECH EHS, Portable Core Drill _j DEPTH TO WATER> FIRST: NA [COMPL.: NA
SORING ANGLE. 11 WELL DIAMETER (inch): 2
Comected |Ewl = " | &
Bevationy  [E 2o £ E 2 WELL
celes ; E‘E g SOIL DESCRIPTION
Loy (82| & 3 §¢ § CONSTRUCTION
1 102 Grout seam 81-81.8' -—H\ﬂﬂ
— 80
106.72 BR16A4 B ish black; t 84.85.6' -
ot asalt; brownis| ck; grout seam B4-85.6
109.05 [
L 12 89 Basalt; medium dark gray
— 80
107.62
| 13 100 Basalt, medium gray
106.81 |
. 100] 14 91 Basalt; dusky, yellowish brown
BR16A-5
10570 |
B B16A terminated at 104.8'
~ 110
120
!
130
— 140
150

Corrected elevations are provided for angle borings.
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3t be interpretad as being indicitive of the site.

This information pecrtains only to this boring and sh.

PROJECT: Red Hill Bulk Storage Facility Boring/Monitoring Well Nof 820 |

CLIENT: PACNAVFACENGCOM Project No. CTO 022¢
LOCATION: Tank 20 ELEVATION: 133.54
DRILLER: _salisbury & Associates, Inc. DATE DRILLED: 3/2/01 LOGGED BY: tance Williams
SRILLRIG: SAITECH EHS, Portable Core Drill DEPTH TO WATER> FIRST: NA [COMPL: NaA
SORING ANGLE: 15 WELL DIAMETER (inch): 1 1/2
£
Comrecled 3 .E o _J oS ]
Elevationy |ZS|loEE WELL
oy (£ 51 88 5 § § E SOIL DESCRIPTION GONSTRUCTION
13354 170 | 4 | 754 Concrete 0-2' over fine to coarse sand with fine gravel > e '
192.89 2 RH-BR-20-501 &g\and siit 2-2.5", basait 2.5'; strong odor ..;'_; ; :
- R Medium vesicies; no oder; 10YR 2/2 3 o
X :
131.60 | 3 ) :-f‘ :" .f
- " 375 RH-BR-20-802 Small vesicles; strong odor; 10YR 212 f . o
5 - y.
130.56 [ '° A5 R A
- 5 4 Small vesicles; no odor; 10YR 2/2
120.43 | 03
i 6 V%] Medium vesicles; no odor; 10YR 2/2
i G
128.26 -~ 20 \\//7\
127.92 7 %\\/ Small vesicles; no odor; 5YR 3/2
F | 8 *:/,,/\\\:/4 Small vesicles; grout seam 22.7-25.2"; no odor; 5YR
i X 31210 10YR 212
126.32 | N
9 {5///\\\; Small vesicles; no odor; 10YR 2/2 to 5YR 3/2
— 20 \Q,/\;ﬁ
124.95 R .
B 10 § /\\“/,/ Small vesicles; no odor; 10YR 2/2
124.25 | Y , .
11 \\)}\} Mediumn vesicles; no odor; 10YR 2/2
L sl
122.90 [~40 N
| 12 t%;% Medium vesicles; no odor; 10YR 2/2
SN
121.71 [ W
“ag F R inlag:
121.35 13 Y| Small vesicles; no odor; SYR 372
. 14 NS4 Small vesicles; no odor; 10YR 2/2
120.50 |-
50 15 Large vesicles; grout seam 52.3"; no odor; 10YR 2/2
!
119.10 | ‘
i 16 %%4 Medium vesicles; grout seam 58'; no odor; 10YR 2/2
i ,/\‘{-
117.75 [ 60 X
! 17 724 Large vesicles; grout seams 61.3-64.3 and 65.5'; no
| &) odor; 10YR 2/2
116.45 | NS _
18 % Medium vesicles; no odor; 10YR 2/2
5 ;\\4,&\4’
115.24 |70 R
AN .
115.01 § 19 e Small vesicles; no odor; SYR 2/2
Ry Clinker zone 71.6-73.6'
‘1415 1 -\\\/4(\\\; -
L 20 a9 Small vesicles; grout seam 75.0-79.1"; no odor; 10YR
5y
e 272 L 1N —

Correctad elevations are provided for angle borings. Appendix 1
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J0t be intarpreted as being indicitive of the sits.

This inforsation pertains only te this boring and ob

PROJECT: Red Hill Bulk Storage Facility
CLIENT: PACNAVFACENGCOM

Boring/Monitoring Well No[ __B-20 |

Project No. CTO 6229

L&ATLON: Tank 20 ELEVATION: 13354
DRILLER: salisbury & Associates, Inc, DATE DRILLED: 3/2/01 LOGGED BY: _Lance Williams
TRILL RIG: SAITECH EHS, Portable Core Drill DEFTHTO WATER> FIRST: NA |COMPL.: NA
JORING ANGLE: 15 WELL DIAMETER (inch): 1 12
Comected |5 § o j @ ¥ E
Blevatonsr |X Elo S E E p WELL
e |25 23 it BE § SOIL DESCRIPTION CONSTRUGTION
Length (1) & b3
1506 | | TN
11242 a0 | 21 62 Smali vesicies; grout seam 79.4"; no odor; 10YR 2/2
s 22 66 Small vesicles; grout seam 81.7-81.9"; no odor; 10YR
3 22 :
111.44
- 23 100 Small vesicles; no odor; 5YR 3/2
110.40 |'
00 | 24 103 Small vesicles; no odor; 5YR 3/2
109.65 |
k 25 96 Small vesicles; no odor; 10YR 2/2
108.85
10854 | 26 a9 Small vesicles; no odor; 10YR 2/2
27 3 Small vesicles; no odor; 10YR 2/2
107.67 |
107.48 |- 100] 28 73 Small vesicles; no odor; 10YR 2/2
107.30 | 28 100 Small vesicles; no odor, 10YR 2/2
106.85 30 32 Small vesicles; no odor, SYR 3/2
106,08 i 31| NM | RM-BR-20-503 | 50 Small vesicles; no odor; S5YR 32
[ 132! NM 97 Large vesicles; no odor; 10YR 2/2
10525 [ ——]
0e.76 |- 110{ 33 53 Small vesicles; no odor; 10YR 2/2 —
A 34 29 Small vesicles; no odor; 10YR 2/2
103.88 |
103.67 35 125 Small vesicles; no odor;, 10YR 2/2
10347 |36 457 112 Small vesicies; no odor, 10YR 272
: 37 80 Medium vesicles; no odor; 10YR 2/2
102.30 120 —
I 38| 629 75 Large vesicles; no odor; 10YR 2/2
100.98 |
100.40 | 3g | 420 147 Large vesicles; no odor; 10YR 272
BR-20 terminated at 127.7'
~ 130
- 440
- 150

Corrected elevations are provided for angle berings.
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ot ba interprated as being indigitive of tha site.

This information partaina only to this bering and sh

PROJECT: Red Hill Bulk Storage Facility Boring/Monitoring Well No[ _ BVID__]
CLIENT: PACNAVFACENGCOM Project No. CTO 0229

LOCATION: v1D - Basal Aquifer ELEVATION: 102.56

DRILLER: galishury & Associates, Inc. DATE DRILLED: 2/13/01 LOGGED BY: Lance Williams

~ DRILL RIG: SAITECH EHS, Portable Core Drill DEPTH TO WATER> FIRST. gs.0 [COMPL.. 86 1
JORING ANGLE: gp WELL DIAMETER (inch). 1"

WELL

SOIL DESCRIPTION CONSTRUCTION

Core Run
Number
PID
Reading
(ppm)

Number
Core
Recovery %

i

Concrete 0-2' over fine to coarse sand with fine gravel ]
and silt 2-2,5; basalt 2.5" no odor by :"
Small to large vesicles; no odor; 10YR 3/1 " N
Small to medium vesicles; no odor; 10YR 3/1 to 211 [ -

Small vesicles; no odor; 5YR 3/2 to 10YR 272 ki e
Small to medium vesicles; no odor; 5YR 3/2 to 10YR 23
'+

R

8
3
FNDRE B N
=
£
w
&

22 #
Small to large vesicles; no odor, 10YR 2/2 [ » ivy
Small to large vesicles; no odor; 10YR 2/2 to 372 1

©
w
.
&5

L]
ra
£
S
oy
SRS

Primarily small fo medium vesicles; nc odor; 10YR 2/2 ;"i |

,/.
S
S

%

A

o7

81.66 20

A
S5

10| NM 100

A
TR
DI
G
TV

R
A

N

Small to primarily large vesicles; no odor; 10YR 222 to LP.
5YR 3/2 to 10YR 3/1 p

T

7

S
&

76.26 |

R

11| 32 100 Small o large vesicles; no odor; 10YR 31 to 5YR 32 | [

&
BN
&
[

¥)

L
@/ 7
73

&
N
e
L,
a

71.26 [ ¥
X 121108 100

G4
v/

N

Small to medium vesicles; no odor; 5YR 372 to 10YR | el  bi
3"1 ' i t-.w.-.

.,,/
D

R
S

S i S

66.16 |

2

B
0l

O

Small to large vesicles; no odor: 5YR 3/2 to 10YR 3/1 WR

o

131 NM 102

]

&
S
'.—".

60.96

N W Y R

x
I
Pisht X 4L

WS

- 14 | NM 100 K Small to large vesicles; no odor; 10YR 2/2 to 5YR 3/2 K

g
D) \:\\\\///
%S

57.26
5691 | |15] NM 98 RENI Small to medium vesicles; no odor; 10YR 2/2 to 5YR b
& /ﬁ‘ ', .“‘:Ii
R Vo
%0 1161 NM 98 RO Small to medium vesicles; no odor; 10YR 2/2 to 5YR *
g 32
17| 1.0 89 RO Small to medium vesicles; no odor; 10YR 2/2 to 5YR i
32 L e kY

Vet et e

53.06

3, N

-

\\:\ ‘

43.35 |
s | 18] B9 100

7
N
e

&

Small to large vesicies; no odor; 10YR 3/1 to 22 to iy e
5YR 372 2 B

//.
N

%
SR

R
RGSESK
o

X2

o

38.36

A
S

19| 1.8 83 Small to large vesicles; no odor; 10YR 2/5 to 5YR 372

b4
N

7
S

20 0.0 92 Small o medium vesicles; no odor; 10YR 2/1 to 2/2 tp !

5YR 372 5 W

1

X

7
X
X

%
&

A
\\‘/
A

¥

23.16 RH-BR-V1D-501
- 211 0.0 102

7

N

&
L 4

W
\\/

Small vesicles; no odor; 10YR 2/1

R
A
RS

D
&

%

Rt
AR

[
.

Corrected elevations are provided for angle borings. Appendix 1
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1ot ba intarpreted as baing indicitive of the sita.

PROJECT: Red Hill Bulk Storage Facility
CLIENT: PACNAVFACENGCOM

Boring/Monitoring Well No[ __BViD__|

Project No. CTO 0229

LOCATION: 1D - Basal Agquifer

ELEVATION: 10258

This information partains only to this boring and ok

DRILLER: salisbury & Associates, Inc. DATE DRILLED: 2/13/01 LOGGED BY: Lance Williams
TRILLRIG: SAITECH EHS, Portable Core Drill | DEPTH TO WATER> FIRST: 85.0 ]COMPL.; 86.1
JORING ANGLE: 90 WELL DIAMETER (inch): 4"
Comected 15| o - = *1 g
Elevation’ (&€ 3|o € E] gl WELL
s §§ 83s it § g £ SOIL DESCRIPTION CONSTRUCTION
Length (R) « - g
24.06 | 122] @ 100 Medium vesicles; no odor; 10YR 2/2 N :_ﬂ‘
ass | 4] oo 108 Medium vesicles; no odor; 10YR 2/2 =
e | 0 | PH-BRVID-S02 edium vesicles; no odor; Eﬂ% 95:5
' 24] 00 96 Large vesicles; no odor: 10YR 2/1 - -
50
10.18 |
9.56 25 0.0 86 Smali vesicles; no odor; 10YR 2/2 —
856 ] % Clinker zone 83-100'
496 | 26| 0.0 56 Medium vesicles; clinker zone, no odor; 10YR 2/1
496 27| 0.0 | RH-BR-VID-S03 | 50 Medium vesicles; clinker zone; no odor; 10YR 2/2
256 | .o g Clinker zone
| B-v1D terminated at 100.0'
— 110
.
=120
- 130
I
[~ 140
L 150
I
|
Corrected elevations are provided for angle borings, Appendix 1
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SECTION 1
INTRODUCTION

This Quality Assurance Project Plan (QAPP) has been prepared as a companion
document to the Work Plan (WP) to support generation of groundwater and soil data
under activities specified in the WP for the Red Hill Bulk Fuel Storage Facility (Site).
This QAPP describes the policy, organization and functional activities necessary to
collect data of known quality that will stand up to legal and scientific scrutiny. This
includes defining data quality needs of the project, the quality assurance/quality control
(QA/QC), and data management activities needed to achieve these data quality needs. A
field sampling plan (FSP), including number type and location of samples, is provided as
Appendix A of the WP.

This QAPP has been prepared by The Environmental Company, Inc. (TEC) and AMEC,
Earth and Environmental (AMEC) for Naval Facilities Engineering Command
(NAVFAC), Pacific as part of Contract Task Order (CTO) 007. All work for these
planning documents have been authorized under the U.S. Navy Environmental Contract
No. N62742-02-1802.

This QAPP has been prepared using guidance elements from the Hawaii State
Department of Health (HDOH) document Technical Guidance Manual for Underground
Storage Tank (UST) Closure and Release Response, Appendix 7B, Suggested Outline of
a Quality Assurance Project Plan (HDOH, 2000). It is intended for use only in
conjunction with the Site WP and FSP. The WP describes project data quality objectives
(DQOs) and intended use of data generated during this project. The field sampling
program is addressed in Section 5 of the WP and Sections 2 through 4 of the FSP, and
describes the proposed field procedures and analytical parameters. NAVFAC approved
Standard Operating Procedures (SOPs) for specific field tasks (e.g., monitoring well
sampling) are included in the WP as Appendix H.

A summary of analytical methods and sample matrices that will be used for the analysis
of these samples is presented in Table 1-1 through Table 1-3.

1-1
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SECTION 2
DATA QUALITY OBJECTIVES AND INDICATORS

2.1 PROJECT DATA QUALITY OBJECTIVES

Project-level DQOs and Applicable or Relevant and Appropriate Requirements (ARARs)
to be considered for data collected during this project are outlined in the WP. The
ARARs are based on “TIER 1 ACTION LEVELS FOR GROUND WATER RAINFALL
< 200 CM/YEAR, DRINKING WATER SOURCE THREATENED” for Site
contaminants of potential concern (COPCs) as detailed in Section 3 of the WP. The
primary DQO supported by this QAPP is production of chemical analysis data of known
and sufficient quality to support the project-level DQOs defined in Section 4 of the WP.

Definitive data are required to achieve the project-level DQOs, and strict adherences to
requirements of this document are required so that the data are of known and sufficient
quality. The data quality indicators (DQIs) discussed in the following section of this
document will be used to control data quality; laboratory compliance with DQI goals,
analytical methodology requirements, and good laboratory practice will be assessed
during the data verification and validation procedure.

Field measurement of chemical and physical parameters and the subsequent results will
be used to assess Site conditions for worker’s health and safety, to evaluate groundwater
conditions for sample collection, and to screen for possible presence of any potential non-
aqueous phase liquid (NAPL). Field measurement methodology is discussed in the
SOPs. The tolerable limits on uncertainty and resulting decision errors are less stringent
for field measurements than the limits for definitive data.

Precision, accuracy, representativeness, comparability, completeness, sensitivity
(PARCCS) criteria and DQIs are described in detail in Section 2.2 of this document.
Table 2-1 provides a comprehensive summary of the desired detection limits, reporting
limits and corresponding analytical objectives for precision and accuracy on a compound
specific basis.

2-1
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2.2 DATA QUALITY INDICATORS (DQIS)

The DQIs presented in this section are: precision, accuracy, representativeness,
comparability, completeness, sensitivity (PARCCS), and the additional indicator of
selectivity. PARCCS can be applied to both field and laboratory analytical
measurements to ensure that data of known and appropriate quality are obtained to
support specific decisions or regulatory actions. Selectivity is a data quality indicator that
applies specifically to laboratory data to ensure that reported data are representative of
the reported compound, and not of a positive or negative artifact. Discussion of the
project DQIs in this QAPP will be limited to their application and goals for purposes of
this project. Except where specified, the DQI goals discussed below are not intended to
be used as criteria for acceptance or rejection of data, but rather as guidance to indicate
when further evaluation of data quality is needed.

2.2.1 PRECISION

Precision is defined as the degree of agreement between or among independent, similar,
or repeated measures. Precision will be measured as the relative percent difference
(RPD) between duplicate analyses when analyte concentration is greater than five times
the method reporting limit (MRL) or sample quantitation limit (SQL}), and as an absolute
concentration based on the MRL or SQL when analyte concentration is less than five
times the MRL or SQL.

When analyte concentrations are more than five times the MRL or SQL, precision will be
calculated as the RPD as follows:

Where:
%RPD= Relative percent difference for compound i
0O, = Concentration of compound 1 in original sample or matrix spike (MS)
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D, = Concentration of compound i in duplicate sample or matrix spike duplicate
(MSD)

For laboratory precision, performance goals will be:

o RPD between duplicate blank spikes less than or equal to 20%.

o RPD between duplicate samples less than or equal to 30% for analyte
concentrations greater than or equal to five times the MRL or SQL, and the
absolute concentration difference less than or equal to the MRL or SQL for
analyte concentrations less than five times the MRL or SQL.

e RPD between duplicate MSs less than or equal to 30%.

If these goals are not met, the laboratory will investigate the cause of the DQI exceedance
and include a discussion of the exceedance and any impact on data usability in the case
narrative. If the cause of the DQI exceedance is determined to be laboratory error, the
laboratory will reprepare and/or reanalyze the sample as appropriate.

Precision related to sample collection in the field will be monitored as the difference
between field duplicates. The RPD between field duplicates for samples with analyte
concentrations greater than the MRL or SQL will be less than or equal to 30% for
aqueous and air samples and less than or equal to 40% for soil samples. The absolute
concentration difference between duplicate samples with concentrations less than five
times the MRL or SQL will be less than or equal to the corresponding MRL or SQL. If
this DQI goal is exceeded, AMEC will investigate possible causes and will discuss the
results of the investigation and any effect on data usability in the data quality evaluation
report.

2.2.2 ACCURACY

Accuracy is the amount of agreement between a measured value and the true value. It
will be monitored as the percent recovery (%R) of the MS and/or the MSD, laboratory
control samples (also known as blank spikes), and surrogate spike compounds. It will
also be measured using the analytical results of instrument calibration and other
laboratory internal standards.



Red Hill Bulk Fuel Storage Facility Quality Assurance Project Plan Section: 2
Date: June 2005 Page: 4 0f 6

Accuracy will be calculated as the %R of analytes as follows:

%R = [Ei]x 100
X
Where
%R; = percent recovery for compound 1
Y; = measured analyte concentration in sample i (measured - original sample
concentration)
X, = known analyte concentration in sample i

Project-specific DQI goals for each type of accuracy control sample are discussed below
and will be applied unless an analytical method contains defined performance criteria for
the DQI.

The DQI goal for organic analyte and surrogate spike recovery in laboratory control
samples is 70% to 130% of the known value for all compounds. Recovery in this range
should be routinely achievable as the spike is added to an interference-free matrix.

The DQI goal for inorganic analyte recovery in laboratory control samples is 80% to
120% of the known value for all compounds. Recovery in this range should be routinely
achievable as the spike is added to an interference-free matrix.

The DQI goal for recovery of analytes and surrogate compounds spiked into the sample
matrix is that recoveries outside the 60% to 140% recovery limits must be reflective of
the sample matrix rather than laboratory procedural bias, and that all matrix-related
recovery problems are adequately documented in the laboratory report and raw data.
Compliance with this DQI goal will be assessed by comparison of analyte and surrogate
recovery in the sample matrix to laboratory performance on method blanks and blank
spikes, and by results of the data validation and data quality review process.

The DQI goal for recovery of inorganic analytes spiked into the sample matrix is that
recoveries outside the 75% to 125% recovery limits must be reflective of the sample
matrix rather than laboratory procedural bias, and that all matrix-related recovery
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problems are adequately documented in the laboratory report and raw data. Compliance
with this DQI goal will be assessed by comparison of analyte recovery in the sample
matrix to laboratory performance on method blanks and blank spikes, and by results of
the data validation and data quality review process.

2.2.3 REPRESENTATIVENESS

Representativeness requires a more subjective evaluation, which includes evaluating the
adequacy of the number of samples collected given specific Site conditions and approved
sampling procedures.

2.2.4 COMPARABILITY

Comparability also requires the use of subjective evaluation which includes review of
such elements as normalizing data to standard conditions, such as reporting
concentrations in soil based on dry weight, and appropriate units, such as those required
for comparison against regulatory standards. Data for each amalytical method will be
reported in consistent units for each sample matrix to maximize data comparability.

2.2.5 COMPLETENESS

For the field sampling effort, completeness will be determined by calculating the
percentage of the actual samples taken versus the number of samples scoped for the
project. The field sampling effort will be at least 90% complete.

For each analytical method, completeness will be determined by calculating the ratio of
non-rejected data points to the number of data points requested for analyses. Data will be
at least 90 percent complete. Completeness will be assessed through data validation of 10
percent (by matrix) of the analytical results and data quality review of the remaining
analytical results.

2.2.6 SENSITIVITY

Sensitivity refers to the need for MRLs and method detection limits (MDLs) that are
sufficiently low to meet project data needs. For water and solid data generated as part of
activities specified in the work plan, the methods must be sensitive enough to produce
data that are usable to support human health and ecological risk assessment activities, to
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allow evaluation of contamination fate and transport, and to compare chemical
concentrations to potentially applicabie regulatory criteria.

The sensitivity goal is that MRL for each analyte be less than the Hawaii Tier 1 Action
Level for Soil and Groundwater: Rainfall = 200 cm/year, Drinking Water Source
Threatened. If the MRL cannot meet this goal, a secondary objective is that the MDL
meet this goal.

A list of regulated compounds along with the applicable sensitivity goals is provided in
Table 2-2.
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SECTION 3
SAMPLING DESIGN, FIELD PROCEDURES, AND CHAIN OF CUSTODY

Sampling design and field procedures for this project are discussed in detail in the WP.
Observations of field activities related to data collection are integral to comprehensive
data evaluation. Field forms and notes should be up to date with respect to: samples to be
collected, sample IDs, QA/QC sample collection requirements, and where the samples
are to be turned in for analysis.

Samples shall be maintained under customary chain-of-custody (COC) protocols while in
the field, until receipt by the lab. Samples will be transported directly to the contract
laboratory or back to a secure facility at the end of the sampling day, soil and water
sarmples will be stored in refrigerators, and air samples will be stored at room temperature
until shipped. COC forms will be retained with the respective samples at all times and
signed and dated appropriately.

Samples shall be submitted to the Project laboratories in sample delivery groups (SDGs)
of approximately 20 field samples or fewer, if there are not 20 samples to include.
Grouping the samples in sets of 20 allows efficient reporting of results, and facilitates the
data verification and validation process because laboratory batches and associated quality
control are based on groups of 20 samples.
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SECTION 4
SAMPLE COLLECTION AND PRESERVATION

Sample locations, sample collection procedures, and sample preservation are specified in
the FSP. A summary of the sampling requirements for each laboratory method including
laboratory containers, sample volumes, preservation, and holding times is provided as
Table 4-1.
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SECTION 5
QUALITY CONTROL PROCEDURES AND CORRECTIVE ACTIONS

In order to attain data of sufficient quality to support project DQOs, specific procedures
are required to allow evaluation of data quality. These procedures and requirements for
their evaluation are described in this section.

5.1 FIELD QUALITY CONTROL

Evaluation of field sampling procedures requires the collection and evaluation of field
QC samples. Trip blanks and field replicates will be collected and submitted to the
laboratory to provide a means of assessing the quality of data resulting from the field
sampling program.

5.1.1 TRIP BLANKS

Trip blanks will be used to evaluate whether the shipping and handling procedures are
introducing contaminants into the samples, and if cross-contamination in the form of
volatile organic compound (VOC) migration has occurred between the collected samples.
One trip blank will be submitted to the laboratory for analysis each day that samples are
collected for VOCs. Trip blanks will not be submitted for soil/rock samples because
these samples will be submitted frozen, which will result in broken volatile organic
analysis (VOA) vials due to thermal expansion. Trip blanks for water samples are VOA
vials filled with purged deionized water that are transported to the field and then returned
to the laboratory without being opened.

Trip blanks should not contain detectable concentrations of target analytes greater than
the MRL for the compound. Any detection of target analytes in a trip blank will result in
an investigation to determine effect on overall data usability, and affected results will be
qualified as estimates or as non-detects at an elevated MRL as appropriate,

5.1.2 FIELD REPLICATE SAMPLES

Field replicates are collocated samples that are collected simultancously in separate
containers. The purpose of field replicates is to allow evaluation of the contribution of
random error from sampling to the total error associated with the data. A minimum of
one set of field replicates will be collected and submitted for every ten field samples
collected. Field replicate precision will be evaluated as described in Section 2.2.1 above.
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5.1.3 CALIBRATION REQUIREMENTS

Field-based analytical instruments, such as turbidometers and pH electrodes, must be
calibrated following manufacturers’ instructions and frequency recommendations (or
following appropriate SOPs) before they may be used for data collection.

5.2 LABORATORY QUALITY CONTROL

Laboratory quality control samples are used to monitor the laboratory’s precision and
accuracy of the analytical procedure results. Laboratory QC samples are analyzed as part
of the standard laboratory QC protocols and are accomplished through analyzing method
blanks, laboratory control samples (blank spikes), surrogate spikes, and internal
standards. Not all analyses require the above QC sample types. Typically, these QC
samples are not required for non-SW-846 methods. Method specific laboratory QC
samples are summarized in Table 5-1.

5.2.1 METHOD BLANKS

Method blanks will be used to check the level of laboratory background contamination.
Laboratory method blanks will be analyzed with each sample batch. Results will be
compared to all samples in the analytical batch.

Quality control criteria require that no contaminants be detected in the blank(s) above the
MRL. If an analyte is detected, the action taken will follow the laboratory SOPs and
QAMs. Blank samples will be analyzed for the same parameters as the associated field
samples.

5.2.2 LABORATORY CONTROL SAMPLES

Laboratory control samples (LCS), also known as blank spikes (BS), are used to monitor
the laboratory’s day-to-day performance of routine analytical methods, independent of
matrix effects. LCSs are prepared by spiking reagent water (aqueous samples) or silica
sand (soil or sediment samples) with standard solutions prepared independently from
those used in establishing instrument calibration. LCSs must undergo the same
preparation, cleanup (if used), and analyses as the associated field samples. Results are
compared on a per-batch basis to pre-established control limits and are used to evaluate
laboratory performance for precision and accuracy.
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5.2.3 MATRIX SPIKE/MATRIX SPIKE DUPLICATE

MS and MSDs are used to evaluate analytical (preparation and analysis) precision and
accuracy (Section 2.2.1 and Section 2.2.2). The MS/MSDs will be collected and
analyzed at a rate of 5% of the primary samples for each analytical method and matrix or
at least one for each analytical batch, whichever is greater.

Because MS/MSD samples measure the effect of a specific sample matrix on analyte
recovery, only MS/MSD samples from this investigation will be analyzed, and not
samples from other projects. The MS/MSD samples will be analyzed for the same
parameters as the primary samples in the same QC analytical batch. Results will be
expressed as a percent recovery of the known spiked amount and as a RPD for the
MS/MSD pairs.

The goal for recovery of analytes spiked into the sample matrix is that recoveries less
than 60% or greater than 140% for organic analytes; or less than 75% or greater than
125% for inorganic analytes must be reflective of the sample matrix rather than
procedural bias, and that all matrix-related recovery problems are adequately documented
in the laboratory report and in the raw data. Compliance with this goal will be assessed
by comparison of analyte and surrogate recovery in the sample matrix with laboratory
performance on method blanks and blank spikes,

5.2.4 LABORATORY DUPLICATES

Precision of the analytical system is evaluated by using laboratory duplicates. Laboratory
duplicates are two portions of a single homogeneous sample analyzed for the same
parameters. Laboratory duplicates will be prepared and analyzed for all analytical
batches requiring duplicates as specified per method in the laboratory QAMs.

Not all methods require laboratory duplicates and matrix spike duplicates are preferred
for many organic methods. LCS duplicates will be prepared and analyzed for all batched
when insufficient sample is collected for matrix spike duplicates. The RPD calculation
(precision) is described in Section 2.2.1.
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5.2.5 SURROGATE SPIKES

Surrogate spikes are used to evaluate accuracy, method performance, and extraction
efficiency. Surrogate compounds are compounds not normally found in environmental
samples; however, they are similar to the target analytes in chemical composition and
behavior in the analytical process. Samples for organic analysis will be spiked with
surrogate compounds consistent with the requirements described in the laboratory SOPs
and QAMs.

Since sample characteristics will affect the %R, %R is a2 measurement of accuracy of the
overall analytical method on each individual sample. The %R of surrogates is calculated
concurrently with the analytes of interest, using the equation in Section 2.2.2.

5.2.6 INTERNAL STANDARDS

Internal standards are used in gas chromatograph/mass spectrometry (GC/MS) analyses.
A constant amount of internal standard is added to all standards, samples, and exfracts.
The ratio of the peak area, height, or intensity of the target analyte to the peak area,
height, or intensity of the internal standard in the sample or extract is compared to a
similar ratio derived for each calibration standard. The target analyte response is
calculated relative to that of the internal standard.

For GC/MS analyses of soil and water samples, internal standard areas or heights for all
blanks, samples, and spikes must be 50 percent to 200 percent of the internal standard
areas or heights from the last passing continuing calibration (CCAL). The laboratory
must re-prepare and/or reanalyze any blank, sample, or spike that does not meet this DQI
goal. If the internal standard area or height does not meet the DQI goal upon reanalysis,
the laboratory must include a discussion of the possible cause and effect on data usability
in the case narrative.

5.3 INSTRUMENT CALIBRATION AND FREQUENCY

Analytical instrument calibration and maintenance will be conducted in accordance with
the QC requirements identified in each laboratory SOPs and QAMs, U.S. Environmental
Protection Agency (USEPA) guidance, and the instrument manufacturers’ instructions.
General requirements are discussed below.
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5.3.1 STANDARD SOLUTIONS

A critical element in the generation of quality data is the purity/quality and traceability of
the standard solutions and reagents used in the analytical operations. To ensure the
highest purity possible, the primary reference standards and standard solutions will be
obtained from the National Institute of Standards and Technology (NIST), the USEPA
repository, or a reliable commercial source, and will be traceable to NIST Primary
Reference Standards. The laboratories will maintain written records of the supplier, lot
number, concentration, receipt date, preparation date, preparer’s name, method of
preparation, expiration date, and all other pertinent information for all standards, standard
solutions, and individual standard preparation logs.

Standard solutions will be validated prior to use. Validation procedures can range from a
check for chromatographic purity to verification of the concentration of the standard
solution using another standard solution prepared at a different time or obtained from a
different source. Stock and working standard solutions will be checked regularly for
signs of deterioration, such as discoloration, formation of precipitates, or change of
concentration. Care will be exercised in the proper storage and handling of standard
solutions. All containers will be labeled as to compound, concentration, solvent,
expiration date, and preparation data (initials of preparer/date of preparation). Reagents
will be examined for purity by subjecting an aliquot or subsample to the corresponding
analytical method.

5.3.2 BALANCES

Analytical balances will be calibrated annually according to manufacturer’s instructions
and have a daily calibration check against NIST Class I weights before use by laboratory
personnel. Balance calibration shall be documented in appropriate bound logbooks with
pre-numbered pages.

5.3.3 REFRIGERATORS

The refrigerators will be monitored for proper temperature by measuring and recording
internal temperatures on a daily basis. At a minimum, thermometers used for these
measurements will be calibrated annually, against a thermometer traceable to NIST.
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5.3.4 WATER SUPPLY SYSTEM

The laboratories will maintain an appropriate water supply system that is capable of
furnishing American Society for Testing and Materials (ASTM) Type II polished water to
the vanious analytical areas. This laboratory pure water shall not contain detectable
concentrations of target analytes or interfering substances.

5.3.5 LABORATORY AND FIELD INSTRUMENTS

Calibration of analytical instrumentation is required to ensure that the analytical system is
operating correctly and functioning at the sensitivity required to meet project-specific
DQOs. Each instrument will be calibrated with standard solutions appropriate to the
instrument and analytical method, in accordance with the methodology specified and at
the QC frequency specified in the laboratory SOPs.

The calibration and maintenance history of the laboratory instrumentation is an important
aspect of the project’s overall QA/QC program. As such, the initial calibration (ICAL),
inttial calibration verificatton (ICV) and continuing calibration verification (CCV)
procedures will be implemented by trained personnel following the manufacturer’s
instructions and in accordance with applicable USEPA protocols to ensure the equipment
15 functioning within the tolerances established by the manufacturer and the method-
specific analytical requirements.

5.3.5.1 Initial Calibration

ICAL of instruments used for the analysis of organic analytes in soil and water samples
must be performed using a minimum of five standards for all single-component target
analytes and surrogates.

o The relative standard deviation (RSD) shall be less than or equal to 15% for each
compound included in the calibration standard, unless the criteria is superceded by
method-specific acceptance limits, before an average response factor calibration may be
considered valid. AMEC will not accept grand mean calibration models as valid for
analytes that exceed RSD criteria.
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o If RSD criteria cannot be met, linear or non-linear calibration models will be
considered acceptable as long as the correlation coefficients are greater than or equal to
0.99.

e If a first order (linear) regression model is used for organic analytes, the line
should not be forced through the origin, but have the intercept calculated from the five
calibration points and the origin (0,0) must not be used as a fictitious calibration point.
Additionally, the lowest calibration point must be at a concentration less than or equal to
the method quantitation limit.

o If a second order (quadratic) model is used, six calibration standards instead of
five must be analyzed. The curve must be continuous, continuously differentiable, and
monotonic over the calibration range. The line must not be forced through the origin, but
have the intercept calculated from the six calibration points. In addition, the origin (0,0)
must not be included as a seventh calibration point.

Analytes with calibration models which cannot meet any of the above criteria may still be
considered valid if AMEC has been notified in writing of the calibration difficulties
before the start of analysis, and the laboratory qualified all affected data as estimated
values.

ICAL of instruments used for the analysis of inorganic analytes will be conducted in
accordance with the manufacturer’s instructions and QC requirements identified in each
laboratory SOP and QAM.

5.3.5.2 Initial Calibration Verification

Immediately after calibration, the analysis of an ICV standard containing the same
analytes as the calibration standards, at a concentration close to the middle of the
calibration range, and made from a different source, manufacturer, or lot number than the
calibration standards will be required. ICV standards serve to verify the preparation and
concentration of the instrument calibration standards. A single ICV is required each time
the instrument is calibrated.

5.3.5.3 Continuing Calibration Verification

Continuing calibration verification (CCV — inorganic analyses) or continuing calibration
(CCAL - organic analyses) standards will be analyzed (as per method requirements) to
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verify the calibration of the analytical system over time. If the response or calculated
concentration for an analyte is within the method-specific acceptance limits of the
response obtained during the initial calibration or the expected concentration, the curve is
considered valid and analysis may proceed. Samples may not be analyzed unless the
calibration curve is proven valid. Once verified, an organic ICAL is valid until a CCAL
fails or significant instrument maintenance is performed. Calibration procedure
frequency is summarized in Table 5-1.

5.3.6 PREVENTATIVE MAINTENANCE

Preventative maintenance on laboratory systems will be performed as needed. No project
samples will be analyzed on a system that is not in good working order and properly
calibrated.
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SECTION 6
DATA MANAGEMENT PROCEDURES

AMEC and the project laboratories are responsible for generating, controlling, and
archiving laboratory and field reports. This information should be maintained with a
systemn that is effective for retrieval of any documentation that affected the reported
results. This includes record generation and control, security, and maintenance for the
project related documents.

6.1 DATA REDUCTION AND REPORTING

The QA Officer, Project Chemist, and Database Manager will work together to perform
the final review and approval of the data prior to its entry into the database system. This
will include examining the results for field duplicates, MS/MSDs, laboratory blanks, and
laboratory duplicates to ensure they are acceptable. This will also include comparing the
sample descriptions with the field sheets for consistency and ensuring that any anomalies
in the data are appropriately documented.

6.1.1 FIELD DATA REDUCTION, REVIEW, AND DELIVERABLES

Field data will be reviewed to a lesser degree than laboratory data, The Field Manager
will debrief field personnel during sampling events and identify anomalous data or
observations. The Field Manager will evaluate if any action needs to be taken and make
recommendations to the Project Manager.

6.1.2 LABORATORY DATA REDUCTION, REVIEW, AND DELIVERABLES

The project laboratories shall deliver final tabulated results and electronic data
deliverables (EDDs) by email or fax in no more than 14 days after receipt of the final
sample in each SDG. Hardcopy data packages shall be received by TEC no later than 30
days after receipt of the samples by the project laboratory.

It is possible that expedited turnaround time may be required on some project samples. If
this is the case, it is expected that project laboratories will make every reasonable effort
to accommodate the expedited schedule, or assist TEC to identify a qualified laboratory
that can meet the schedule,
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Data generated by the project laboratories will undergo data reduction and review
procedures described in the laboratory QAMs and SOPs. Data generated, reduced, and
reviewed by the laboratories will undergo a comprehensive data review by a QA reviewer
or designee.

For all analyses, USEPA CLP equivalent Level IV deliverable requirements will be
employed for documentation and reporting of all data. CLP report forms will not be
required.

6.1.2.1 Laboratory Data Reduction

Each project laboratory will perform in-house analytical reduction under the direction of
the laboratory QA manager. Laboratory reduction procedures will be those adopted,
where appropriate, from SW-846 (EPA, 1997 and updates) and those described in the
QAM. The data reduction steps will be documented, signed, and dated by the analyst or
designee. Data reduction will be conducted as follows:

»  Raw data produced by the analyst will be processed and reviewed for attainment
of QC criteria as outlined in this document and/or established USEPA method for overall
reasonableness and for calculation or transcription errors.

. Data will then be entered into the laboratory information management system
(LIMS) and a computerized report will be generated and sent to the laboratory QA
manager or designee for review.

Laboratory data reduction procedures will be those adopted, where appropriate, from Test
Methods for Evaluation of Solid Waste, Physical/Chemical Methods, SW-846 (EPA,
1997 and updates), and those described in the laboratory QAMs. The data reduction
steps will be documented, signed, and dated by the analyst.

Laboratory qualifiers as described and defined in the laboratory QAMs will include, but
are not limited to:

o  Concentrations below required reporting limits;

. Estimated concentrations due to poor spike recovery;

. Concentrations of the chemical also found in the laboratory blank; and
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e  Other sample-specific qualifiers necessary to describe QC conditions.

The laboratories will maintain detailed procedures for laboratory record keeping in order
to support the validity of all analytical work. Each data report package submitted to the
TEC Project Manager will contain the laboratory’s written certification that the requested
analytical method was run and that all QA/QC checks were performed. The laboratory
program administrator will provide the TEC Project Manager with QC reports of the
laboratory’s external audits, if appropriate, which will become part of the project file.

6.1.2.2 Laboratory Data Review

The laboratory data review process involves evaluation of both the results of the QC data
and the professional judgment of the person(s) conducting the review, This application
of technical knowledge and experience to the data evaluation is essential to ensuring that
high quality data are generated. Each project laboratory has documented procedures,
which are to be followed and must be accessible to all laboratory personnel. The data
review is generally conducted in a three-step process at the laboratory prior to submittal:

o Level 1 Analyst/Peer Data Review — The analysts review the quality of their work

based on an established set of gunidelines. The review will ensure at a minimum that:
appropriate preparation, analysis, and SOPs have been followed; analytical results are
correct and complete; QC samples are within established control limits; and that
documentation is complete {e.g., any anomalies have been documented).

o Level 2 Supervisory Data Review — A supervisor or data review specialist whose

function is to provide an independent review of the data package will perform this level
of review. This review will also be conducted according to an established set of
guidelines (i.e., method requirements and laboratory SOP). The Level 2 review includes
a review of the qualitative and quantitative data and review of documented anomalies.

e Level 3 Administrative Data Review — A laboratory QA/QC officer or program
administrator performs the final data review, prior to submittal. This level of review
provides a total overview of the data package to ensure its consistency and compliance
with project requirements.



Red Hill Bulk Fuel Storage Facility Quality Assurance Project Plan Section: 4
Date: June 2005 Page: 40f6

The project laboratory QA/QC officer or designee will evaluate the quality of the work
based on this document and an established set of laboratory guidelines to ensure the
following:

» Sample preparation information is correct and complete;

» Analysis information is correct and complete;

s Appropriate procedures have been followed;

e Analytical results are correct and complete;

s Laboratory QC check results are within appropriate QC limits;

s Special sample preparation and analytical requirements have been met;

e Documentation is complete (all anomalies in the preparation and analysis have
been documented; holding times are documented); and

» Laboratory qualifiers have been assigned to all samples with data usability
limitations.

6.1.2.3 Laboratory Data Deliverables

Upon acceptance of the data by the laboratory QC manager, or designee, deliverables will
be generated and submitted to the TEC Project Manager. The contract laboratory will
maintain detailed procedures for laboratory record keeping, supporting the validity of all
analytical work. Each data report package submitted to the TEC Project Manager will
contain the laboratory’s written certification that the requested analytical method was run
and that all laboratory QC checks were performed. The laboratory program administrator
will provide the TEC Project Manager with QC reports of their external audits, if
appropriate, which will become part of the project file.

The project laboratory will be required to report analytical results consistently.
Analytical results for soils and solid samples will be reported in concentrations of
micrograms per kilogram (pg/Kg) or milligrams per kilogram (mg/Kg). Analytical
results for water samples will be reported in micrograms per liter (pg/L) or milligrams
per liter (mg/L).
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6.2 FIELD DOCUMENT CONTROL AND RECORDS MANAGEMENT

Project-specific records that relate to fieldwork performed will be retained for 5 years.
These records may include correspondence, COC records, field notes, and reports issued
as a result of the work. In addition, records that document the field operations will be
retained. This may include equipment performance records, maintenance logs, personnel
files, general field procedures, and corrective action reports. Electronic or hard copy
records of field operations are acceptable.

6.3 LABORATORY DOCUMENT CONTROL AND RECORDS
MANAGEMENT

The laboratory prepares and retains full analytical and QC documentation that can be
tracked from initiation to disposal for each sample. The following minimum records
should be stored for each project:

¢ Ornginal work order, COC, and other pertinent documents received with the
samples

« Communications between the laboratory, field, and the customer

o Any associated corrective actions

e Laboratory data packages

e GC/MS mass spectra for samples verified with analyst’s initials

» Finalized data reports

s Laboratory log books

» GS/MS tune data, as applicable

» Electronic data

The laboratory should also maintain its QAP and related SOPs for the methods
performed.
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SECTION 7
ASSESSMENT/OVERSIGHT

7.1  PERFORMANCE AND SYSTEM AUDITS

Proper communication between field personnel, project management personnel, and
laboratory personnel will help to ensure that the proper methods and techniques are used
throughout the project.

The QA Officer will be responsible for initiating audits, selecting the audit team, and
overseeing andit implementation.

The Field Manager will be responsible for supervising and checking that samples are
collected and handled in accordance with this QAPP and that documentation of work is
adequate and complete.

The project laboratory QA Managers will have the responsibility of ensuring that their
analytical laboratory is following in-house performance and performing system audits
under their in-house QA/QC guidelines. The laboratory will deal with any irregularities
found in the laboratory’s performance or system audits immediately. The laboratory QA
Manager, or their designee, will also conduct the following internal audits regularly:

o Technical audit including reviews of calibration and equipment monitoring
records, laboratory logbooks, maintenance records, and instrument control charts;

» Data quality audit reviews, including all aspects of data cotlection, reporting, and
review; and

» Management systems audits verifying that management and supervisory staff are
effectively implementing and monitoring all QC activities necessary to support
the laboratory QA program.

The TEC Project Manager is responsible for overseeing that the project performance
satisfies the QA objectives as set forth in this document. Reports and technical
correspondence will be peer reviewed by qualified individuals before being finalized.
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7.2 CORRECTIVE ACTIONS

Andits and other assessments may reveal findings of practices or procedures that do not
conform to this QAPP. The following sections describe appropriate corrective actions for
the various data management activities.

7.2.1 FIELD CORRECTIVE ACTION

The Field Manager will review the procedures being implemented in the field for
consistency with the established protocols. Sample collection, preservation, labeling, ete.
will be checked for completeness. Where procedures are not strictly in compliance with
the established protocol, the deviations will be field documented and reported to the QA
Officer. Corrective actio