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EXECUTIVE SUMMARY

This Groundwater Protection Plan was developed to mitigate the risk associated with inadvertent
releases of fuel from the United States (U.S.) Navy Red Hill Bulk Fuel Storage Facility, Oahu,
Hawaii (the Facility). Previous environmental Site Investigations (SIs) at the Facility showed
that past inadvertent releases have contaminated the fractured basalt, basal groundwater, and soil
vapor beneath the Facility with petroleum hydrocarbons. In response to these findings, the State
of Hawaii Department of Health (HDOH) requested that the U.S. Navy:

e Conduct a detailed environmental SI at the Facility;

e Develop a groundwater model of the surrounding aquifers to evaluate the risk associated
with petroleum releases to the groundwater; and

e Prepare a contingency plan to protect the U.S. Navy well 2254-01, which lies down
gradient from the Facility and provides drinking water to the U.S. Navy Pearl Harbor
Water System (PHWS).

The Facility consists of 20 underground storage tanks (USTs), each with the capacity to hold
12.5 million gallons (Mgal) of petroleum-based fuel as a reserve for the U.S. Navy Pacific Fleet.
It was constructed in the field, entirely underground within the Red Hill Ridge for security and
confidentiality reasons and was activated in 1943 to maintain the war effort. At the same time,
the U.S. Navy well 2254-01 was installed approximately 3,000 feet downgradient from the
Facility, and included a water tunnel, known as an infiltration gallery, which extends across the
water table to within 1,560 feet of the Facility. The U.S. Navy well 2254-01 currently provides
approximately 24 percent of the potable water to the PHWS, which serves approximately 52,200
military consumers. Model simulations of the measured contaminant concentrations beneath the
Facility did not show contaminants entering the infiltration gallery at measurable concentrations.
However, similar simulations showed hypothetical future releases of the jet propellant (JP-5 and
JP-8) most commonly stored in the Facility USTs had the potential to contaminate the water that
enters the infiltration gallery, if they are not identified quickly. In addition, the SI concluded that
the aging of the Facility will increase the possibility that such a release could occur as a result of
leaks breaching both the steel liners and concrete containment of the tanks. While the tank steel
liners have been repaired, the concrete containment cannot be maintained.

Both the Facility and the U.S. Navy well 2254-01 are critical to the mission of the U.S. Navy in
the Pacific and there are no alternative facilities to replace them. This Groundwater Protection
Plan presents a strategy for ensuring that both the Facility and the U.S. Navy well 2254-01 can
continue to operate at optimum efficiency into the future. This Groundwater Protection Plan
focuses on long-term mitigation. It is not an emergency response plan.

The Facility USTs are deferred from many of the Federal and State UST regulations, including
the requirement for release detection, because they are field constructed bulk fuel tanks.
However, following the notification of releases from the Facility, HDOH strongly recommended
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the installation of a leak detection system to protect U.S. Navy well 2254-01. Due to the
importance of the groundwater resource, the U.S. Navy has evaluated methods to detect leaks at
the Facility in the past and continues to do so. A final recommendation is expected in FY2008.

In addition, the U.S. Navy has installed three groundwater monitoring wells within the lower
access tunnel of the Facility and conducted a soil vapor monitoring pilot study under seven of the
18 active USTs. In accordance with this Groundwater Protection Plan, the U.S. Navy has
implemented a groundwater monitoring program in which groundwater samples are collected
quarterly from three groundwater monitoring wells installed in the Facility lower access tunnel
and the U.S. Navy well 2254-01. Samples are analyzed for specific petroleum compounds and
mixtures in accordance with the HDOH EALs (HDOH, 2005). The U.S. Navy will:

e Maintain a complete database of chemical results from the groundwater sampling events;

e Evaluate concentration trends for chemicals of concern over time, evaluate chemical
concentrations with respect to HDOH drinking water EALSs;

e Monitor the groundwater for concentrations that may indicate that liquid fuel may be in
direct contact with groundwater beneath the tanks; and

e Submit concentration trend data and comparisons of sampling results to drinking water
EALs to HDOH quarterly.

In groundwater model simulations, an extended light non-aqueous-phase liquid (LNAPL) fuel
plume of jet propellant (JP-5 or JP-8) within 1,099 feet of the U.S. Navy well 2254-01
infiltration gallery resulted in benzene concentrations greater than the Federal maximum
contaminant level (MCL) of 5 ng/L in the infiltration gallery. It was estimated that a release as
small as 16,000 gallons of JP-5 near Tanks 1 or 2 could result in this condition. The
groundwater monitoring program provides Site-Specific, Risk-Based Levels (SSRBLs) for total
petroleum hydrocarbons (4.5 mg/L) and benzene (0.75 mg/L). These are used as indicators that
LNAPL is present. In addition, this Groundwater Protection Plan provides a table of
recommended responses to contaminant levels and trends in each of the four wells that are
sampled quarterly.

In accordance with this Groundwater Protection Plan, the U.S. Navy will implement a soil vapor
monitoring program using the existing boreholes beneath each of the active tanks in the Facility
to support leak detection and the groundwater monitoring program. Soil vapor monitoring
beneath each tank can provide quick confirmation of potential leaks identified by the automatic
system. This will potentially limit the size of a hypothetical fuel release, by shortening the
confirmation and response time. Soil vapor will be analyzed for total volatile hydrocarbons
(TVH) with calibrated field instruments, and data will be evaluated for changes in concentration
which would indicate a release of fuel from the associated tank. Along with confirmation
sampling at suspected leaking tanks on an as needed basis, the U.S. Navy will collect soil vapor
samples from slant borings beneath each tank quarterly. These data will also be provided to
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HDOH quarterly. The U.S. Navy will maintain a complete database of SVMP results to evaluate
trends.

The U.S. Navy will continue to conduct a rigorous maintenance schedule for all USTs in the
Facility in accordance with the modified American Petroleum Institute (API) 653. The U.S.
Navy will provide the results of the API inspections and maintenance reports to HDOH with the
quarterly reports associated with groundwater and soil vapor monitoring.

Finally, the Groundwater Protection Plan provides an overview of actions that would be required
to remediate the basal drinking water aquifer if a large release of fuel were to migrate to the
water table. Well head treatment facilities at the U.S. Navy well 2254-01 may be required to
ensure that adequate water is available to meet the U.S. Navy mission at Pearl Harbor. The U.S.
Navy estimated $28,300,000 would be required for a granular activated carbon water purification
plant for the U.S. Navy Waiawa well shaft. This system was proposed to remove low levels of
agri-chemicals for a system with a maximum pumping capacity of 18 million gallons per day
(mgd), and included a testing laboratory (see Appendix E). The U.S. Army estimated costs for
an air stripping water purification facility in Schofield Barracks to remove low levels of
trichloroethylene for a system with a maximum capacity of 4.3 mgd including capital costs and
operations for 30 years at $3,990,000 (see Appendix E).

Under site conditions, remediation of a large fuel release would be extremely costly and
technically difficult, due to the underground nature of the Facility, the steep ridgeline upon
which the Facility in located, the distance from ground surface to the aquifer (between 400 and
500 feet on the Red Hill ridgeline), and finally because of the complex hydrogeology associated
with the fractured basalt aquifers. Pump and treat methods could be implemented but would be
costly and inefficient in this environment. Multi-phased extraction may be more efficient, but
very complex at the depths required.

Downgradient enhanced bioremediation was considered through the addition of dissolved
oxygen to the groundwater. An array of wells between the Facility and the potable water
infiltration gallery would be required as oxygen distribution points to create a reactive permeable
barrier to the transmission of dissolved petroleum compounds. Air sparging, while economical,
is inefficient in saturating the groundwater to enhance bioremediation. Oxygen release
compounds or gas infusion technology could be considered to increase the efficiency of the
barrier by increasing the dissolved oxygen content of the groundwater and the radius of
influence.
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1 INTRODUCTION

The Naval Facilities Engineering Command (NAVFAC) Pacific, tasked TEC Inc. (TEC) with the
development of this Groundwater Protection Plan to evaluate the impact of inadvertent releases
of petroleum, oils and lubricants (POL) from the Fleet and Industrial Supply Center (FISC),
Pearl Harbor bulk fuel storage facility located at Red Hill, Oahu, Hawaii (herein referred to as
the Facility). This report has been prepared under Contract No. N62742-02-D-1802,
Amendment 6, Revision 3 Dated 12 October 2005 for Contract Task Order (CTO) 007.

This plan addresses procedures for evaluating and responding to releases to soil/rock or
groundwater that are not an imminent threat but that could cause harm to human health or the
environment due to subsequent contamination of various media.

1.1 Description of the Facility

The Facility is located approximately 2.5 miles northeast of Pearl Harbor (Figure 1-1). 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, and the Site occupies approximately 144 acres of land. The majority of
the surface topography of the Site lies at an elevation of approximately 200 to 500 feet above
mean sea level (msl), however, much of the work conducted onsite is in underground tunnels,
which are located between 100 to 120 feet msl (Figure 1-2).

The Facility was originally built to support World War Il war efforts in the Pacific. Since then
the Facility has been instrumental in storing and transporting fuel to support the U.S. Navy’s
mission throughout the world.

The Facility consists of 20 12.5-million gallon (Mgal) underground storage tanks (USTs)
constructed by the U.S. Government in the early 1940s. At the time of this report, 5 tanks (1, 6,
15, 16 and 19) were out of service. The steel tank storage system, constructed in-place, is
comprised of two parallel rows of vertical tanks sloping south southeast towards Pearl Harbor
and measuring 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, and are accessed by interconnected tunnels. The pipelines extend 2.5 miles from
the tanks to Pearl Harbor.

The tanks currently contain Jet Propulsion fuel no. 5 (JP-5), Jet Propulsion fuel no. 8 (JP-8) and
F-76 (Diesel marine fuel), however they historically contained diesel oil, Navy Special Fuel Oil
(NSFO), Navy distillate (ND), F-76, aviation gas (AVGAS), motor gas (MOGAS), JP-5 and JP-
8. Originally, Tanks 3 through 20 contained NSFO and Tanks 1 and 2 contained diesel oil. Over
time, all tanks have been used to store a variety of fuel (TEC, 2005).
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1.2 Description of the Problem

The potential impact of an inadvertent fuel release to the groundwater system is the main risk
driver for the Facility. The Facility is approximately 100 feet above the basal groundwater table
on the boundary of the Waimalu and Moanalua Aquifer Systems of the Pearl Harbor and
Honolulu Aquifer Sectors, respectively. Both aquifers are sources of potable water for several
public water systems. The Moanalua Aquifer and Waimalu Aquifer systems are classified by
Mink and Lau as unconfined, basal, and flank (Figure 1-3). Their status is listed as currently
used, fresh (chloride content below 250 milligrams per liter [mg/L]) drinking water sources that
are irreplaceable and has a high vulnerability to contamination (Mink and Lau 1990). The nature
of the fractured basalt beneath the site would make cleanup of a future petroleum release
difficult.

There are several potable water supply wells in the vicinity of the Facility (Figure 1-4). The
impact of a large release would be very costly and would jeopardize Navy mission by potential
loss of the potable water supplied by U.S. Navy well 2254-01. The U.S. Navy well 2254-01 is
located approximately 3,000 feet west and hydraulically downgradient from the USTs at the
Facility. According to the Commission on Water Resources data for 1989-2005, on average
approximately 4.4 million gallons per day (mgd) are withdrawn from this location. This well
supplies approximately 24 percent of the total Pearl Harbor Water System (PHWS), which serves
approximately 52,200 military consumers on Oahu. The Honolulu Board of Water Supply
(HBWS) Halawa Shaft well 2354-01 is located approximately 5,000 feet northwest of the
Facility. On average, 11.8 mgd of potable water is withdrawn from this location, approximately
12 percent of the total supply that serves 607,542 people on Oahu. In addition, the HBWS
Moanalua wells (2153-10, 2153-11, 2153-12) lay approximately 6,700 feet south of the Facility
(Figure 1-3) and deliver potable water to the HBWS.

Due to the previously classified status of Facility, public access and independent investigations
were not conducted prior to 1995. However, records indicate that one or more tanks may have
leaked and were repaired. A maintenance program is currently evaluating the condition of
specific tanks (TEC, 2005). Previous investigations (Ogden, 1995; AMEC, 2002; TEC, 2007)
indicated that past inadvertent releases of POL have reached the basal aquifer. Based on the
results of these investigations, the State of Hawaii Department of Health (HDOH), Solid Waste
Branch, UST Division recommended in a letter dated October 10, 2003 that the U.S. Navy
develop a contingency plan “to protect the Navy’s Halawa Adit No. 3 Drinking Water Pumping
Station” (U.S. Navy well 2254-01). Although the Facility is addressed in the Navy Region
Hawaii Integrated Contingency Plan (ICP), The Water Systems Emergency Response Plan
(Earth Tech, 200S), and the Spill Prevention and Countermeasure (SPCC) Plan for
COMNAVREG Hawaii (Hawaii Pacific Engineers, 2006), none of these plans addressed
response actions to releases of POL to soil/rock or groundwater that could potentially threaten
this drinking water supply (United States Environmental Protection Agency [USEPA] Safe
Drinking Water Act [SWDA]). In addition, HDOH requested documentation of any structural
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integrity or other engineering investigations that documented the condition of the Facility UST
system as provided in the modified American Petroleum Institute (API) 653 and presented in
Section 3.1.1, Tank Maintenance and Repair History. HDOH also recommended installation of a
leak detection system for the USTs. These elements are all addressed in this Groundwater
Protection Plan.

1.3 Groundwater Protection Plan Scope and Objectives

This Groundwater Protection Plan is the culmination of a comprehensive environmental site
investigation (SI) to evaluate the impact of past releases of POL from the Facility. The SI
included the construction of a network of groundwater monitoring wells to evaluate the impact of
fuel on the basal aquifer (Figure 1-4), development of a three-dimensional (3-D) groundwater
flow and contaminant transport model, and evaluation the risk to nearby drinking water wells
from mobile petroleum contaminants using a Tier 3 risk assessment. The conceptual site model
(CSM) and risk assessment indicated that the Facility was geologically isolated from the ground
surface and that the only migration pathway of significant concern resulting from non-
catastrophic releases was via groundwater to drinking water wells.

This Groundwater Protection Plan is intended to document the steps that are being taken or are
planned for future implementation to prevent unacceptable risks associated with use of the
groundwater potentially impacted by releases from the Facility to human health and the
environment.

These steps will include the following:
e Implementation of a tank inspection and maintenance program.
e Descripton of vapor monitoring results.
e Description of groundwater sampling and risk assessment.

e Implementation of a consistent, documented groundwater monitoring program that will
provide adequate warning of any potential unacceptable risks to human health.

e Establishment of a decision system, including responsibilities and specific response
actions that will be implemented when risk-based groundwater action levels are
exceeded.

e Implementation of a market survey to evaluate best available leak detection technologies
available for large field constructed fuel storage facilities, such as Red Hill.

These steps are in accordance with the Hawaii Environmental Response Law (HERL), UST
Program, and State Contingency Plan (SCP). These steps are intended to protect human health
and the environment from non-catastrophic past, present and future releases of POL which are
chronic in nature, defined as on the scale of 10 gallons per minute or less. Due to the nature of
the Facility, releases of this size are very difficult to detect, but over time may cause severe
damage to the groundwater resource and negatively impact the mission of the U.S. Navy. These
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steps are not intended to address risks associated with a catastrophic release of fuel to the
environment resulting from a large rupture in the steel tanks or piping system. These
catastrophic events would require emergency response actions that are not within the scope of
this document.

1.4 Groundwater Protection Plan Updates

This groundwater protection plan will be reviewed every five years after the date of approval by
HDOH to determine if it needs to be updated to meet the objectives stated above. Either the
document will be updated or it will be documented that no update is required. In either situation,
the decision or update shall be submitted to HDOH for approval.

1.5 Navy Region Hawaii Integrated Contingency Plan

The Navy Region Hawaii ICP addresses potential catastrophic releases from the Pearl Harbor
Fuel Storage Facilities that have the potential to impact navigable waters. This plan does not
seek to protect groundwater resources that can be used for human consumption or for irrigation
purposes. The ICP specifies the use of the National Incident Management System Incident
Command System (ICS) during the response to address catastrophic oil and hazardous
substances (OHS) releases from the Facility that have the potential to impact navigable water.

The Commander, Navy Region Hawaii (COMNAVREG HI) ICS organization is utilized when
responding to large spills or emergency release incidents posing a substantial threat to the public
or the environment at the Facility. COMNAVREG HI, as the Navy On-Scene Coordinator
(NOSC), is responsible for directing and/or coordinating responses to OHS releases when it is
beyond the spiller's capability. The Facility Incident Commander (FIC) will direct the response
efforts of the Facility Release Response Management Team for releases at the Facility. If the
response is beyond this team's capability, the NOSC will be notified and the Facilities Release
Response Management Team will become part of the NOSC ICS organization. The FIC can
activate personnel as required depending on the incident size and complexity.

1.6 Water System Emergency Response Plan

The Water System Emergency Response Plan was developed as part of the USEPA SWDA to
respond to terroristic attacks. It provides an independent set of procedures for the PHWS to
respond in the event of natural or man-made emergencies impacting this potable water system
(Earth Tech, 2005). This plan provides procedures to mitigate the risk of exposure to
contaminated water within the storage and transport facilities of the PHWS, but does not address
procedures to mitigate risk associated with contamination within the groundwater resource.

1.7 Conceptual Site Model and Risk

This Section describes the results of recent studies completed at the Facility (TEC, 2007). The
subsections below include site-specific descriptions of the source, CSM, exposure pathways and
receptors, contaminant fate and transport using groundwater modeling, and risk assessment.
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1.7.1 Description of the Facility

The potential source of contamination at the Facility are the 20 12.5-Mgal USTs and associated
buried piping that hold petroleum products. The Facility began operating in 1943 and has the
capacity to hold approximately 250 million gallons of fuel. It currently contains JP-5, JP-8, and
F-76. The tank storage system is comprised of two parallel rows of vertical tanks sloping south
southeast towards Pearl Harbor. The tanks are installed into native basalt, each measuring 245
feet in height and 100 feet in diameter. They are located approximately 100 to 200 feet below
ground surface (bgs), and are accessed by interconnected tunnels. The fuel pipelines extend 2.5
miles within the tunnels to Pearl Harbor. The Facility is located between Moanalua Valley to the
southeast and the North Halawa Valley to the northwest. These valley fills dip beneath the basal
water table in the vicinity of the Facility. According to MODPATH simulations using the 3-D
groundwater model developed for the Facility, the valley fills present semi-permeable barriers to
the lateral migration of groundwater. For the purposes of this report, the groundwater sub-basin
between these two valley fills will be called the Red Hill sub-basin. In addition, these
simulations indicate that these valley fills are protective of the HBWS Halawa Shaft (2354-01)
and HBWS Moanalua wells (2153-10, -11, and -12). The ten-year capture zones of these wells
are contained by the valley fill barriers.

According to the Agquifer Identification and Classification for Oahu: Groundwater Protection
Strategy For Hawaii (Mink and Lau, 1990), produced to support the HDOH groundwater
protection program, the Red Hill ridgeline makes up the boundary between the Waimalu System
of the Pearl Harbor Aquifer Sector and the Moanalua System of the Honolulu Aquifer Sector.
No known groundwater divide exists along this geomorphic boundary and groundwater is
believed to flow freely between these two aquifer designations at this boundary. As indicated in
the previous paragraph, a more realistic geomorphic boundary for these two aquifers is the North
Halawa Valley fill, which dips below the basal water table in upper North Halawa Valley and is
estimated to be between 300 and 400 feet below msl at the base of Halawa Valley (Oki, 2005).

According to Mink and Lau (1990), both the Waimalu and Moanalua Systems are basal,
unconfined, in flank lavas, and are currently used, drinking water sources, fresh, irreplaceable,
and highly vulnerable to contamination.

The tanks in the Facility have historically contained diesel oil, NSFO, ND, F-76, AVGAS,
MOGAS, JP-5 and JP-8. Originally, Tanks 3 through 20 contained NSFO, and Tanks 1 and 2
contained diesel oil. Over time, all tanks have been used to store a variety of fuel (TEC, 2005a).
Due to the previously classified status of the Facility, public access and independent
investigations of the Facility were previously not conducted. However, some records indicate
that the tanks may have leaked and were repaired (TEC, 2005a; see Section 3).

The pipelines associated with the Facility tanks run along tunnels where they can be inspected,
except for pipelines immediately adjacent to the tanks, which are underground. Records do not
indicate any major releases occurred from the external pipelines that could be a source of
contamination reaching basal groundwater.
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1.7.2 Nature and Extent of Contamination

1.7.2.1 Rock Boring Sample Results

A slant borehole was advanced at an angle of 10- to 15-degrees from the floor of the lower
tunnel directly adjacent to each of the USTs in the Facility, to a distance of approximately 125
feet from the point of entry (POE). These boreholes run from the inside edge to the outside edge,
and approximately 10 to 20 feet below each UST. Petroleum contamination was evident in
several of the cores, particularly beneath Tanks 1, 6, 14, and 16 based on testing of the rock.
(AMEC Earth and Environmental, Inc. [AMEC], 2002). The most likely source of the petroleum
contamination was from the USTs, although it is possible that the leaks could have originated
from buried piping or spills in the tunnels that seeped into the rock. Core samples collected
during subsequent drilling activities to install monitoring wells RHMWO02 and RHMWO03 within
the Facility lower access tunnel showed no evidence of petroleum in the unsaturated rock at
these locations.

1.7.2.2 Groundwater Sample Results

The first SI groundwater sampling event was conducted in September of 2005 from the three
wells within the Facility, the background well and the U.S. Navy well 2254-01. Total Petroleum
Hydrocarbons in the Diesel Range Organics (TPH-DRO) exceeded State of Hawaii
Environmental Action Levels (EALs) for drinking water at all wells except U.S. Navy well
2254-01. No evidence of petroleum was observed at U.S. Navy well 2254-01.

Groundwater from RHMWO?2, located upgradient from Tanks 5 and 6, had the highest
concentrations of petroleum compounds. RHMWO2 was the only well in which target Volatile
Organic Compounds (VOCs) and Semi-Volatile Organic Compounds (SVOCs) were observed.
Concentrations of TPH-DRO, Total Petroleum Hydrocarbons in the Gasoline Range Organics
(TPH-GRO), trichloroethylene (TCE), naphthalene, 1-methylnaphthalene and 2-
methylnaphthalene all exceeded one or more drinking water action levels (EALs or USEPA
Region 9 Preliminary Remediation Goals [PRGs]) in this well.

Lead exceeded drinking water action levels in unfiltered samples, though filtered samples did
not. According to the HDOH (March 2000) groundwater action levels for inorganics are based
on dissolved constituents, therefore unfiltered sample results are not appropriate for comparison.

The second SI groundwater sampling event was conducted in July 2006. Results were similar,
except TCE was not observed.

1.7.2.3 Soil Vapor Sample Results

As part of the SI, a soil vapor pilot study was conducted in which soil vapor monitoring points
(SVMPs) were constructed within the slant borings beneath seven of the 12.5-Mgal USTs.
Although results from the first SVMP sampling events indicated soil gas concentrations were
less than HDOH EALSs protective of worker health at the Facility, the range in concentrations
and chemicals detected indicated:
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1. Soil vapor beneath the USTs contains petroleum-related compounds;
2. SVMPs could be used to sample for these volatile chemicals;

3. SVMPs sample results identified potential release areas beneath the USTs where
petroleum concentrations in soil gas were elevated, compared to concentrations indicative
of ambient conditions beneath the USTs.

Based on these results, the SVMPs with the highest soil vapor readings are beneath Tanks 6,
16, 14, 11, and 12. Soil vapor results are shown in Table 1-1.

Table 1-1. Total Soil Vapor

Soil Vapor | Ranking | Soil Vapor Ranking
. Sample | Total | basedon Total based on
(ppbV) ppbV

RHSV02-15-40 17 11 1 1
RHSV02-46-73 43 7 129 7
RHSV02-79-110 20 10 39 12
RHSV06-15-35 127 2 557 1
RHSV06-40-56 7 15 29 13
RHSV10-13-30 6 16 22 15
RHSV10-40-130 8 14 22 16
RHSV11-13-30 14 12 66 10
RHSV11-40-131 63 4 257 4
RHSV12-15-40 50 6 206 5
RHSV12-46-68 2 17 9 17
RHSV12-76-133 10 13 27 14
RHSV14-15-40 2 18 5 18
RHSV14-46-73 117 3 438 3
RHSV14-79-110 52 5 152 6
RHSV16-15-40 175 1 452 2
RHSV16-46-73 26 8 69 9
RHSV16-79-110 23 9 72 8

1.7.3 Comprehensive Conceptual Site Model

A CSM was developed for the Facility in accordance with the USEPA’s Risk Assessment
Guidance for Superfund (USEPA, 1988, 1991). A graphic representation of the CSM is shown in
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Figure 1-5. The CSM provides a framework for evaluating sources, potential exposure
pathways, and receptors.

The current CSM is based on the recent investigation of the Facility (TEC, 2007). The CSM
illustrates the migration pathways of potential concern for this Groundwater Protection Plan.
Potential receptors include persons utilizing the basal groundwater. Migration pathways are
described below:

e Vertical movement through basalt to basal groundwater;
e Movement in basal groundwater to downgradient potable water wells; and

e Expected isolation of the Red Hill groundwater basin from HBWS wells (Halawa
Shaft well 2354-01 and Moanalua wells 2153-10, -11, and -12) due to the depth of
the North Halawa Valley and Moanalua Valley fills.

1.7.3.1 Groundwater Usage

The Facility is located up-gradient of the Hawaii State Underground Injection Control Line
(UIC), which separates potable from non-potable groundwater. The nearest public drinking
water well (HBWS Halawa Shaft well 2354-01) is located hydraulically cross-gradient of the
site. This drinking water well is approximately 5,000 feet to the northwest of the Facility and
pumps water from the basal aquifer. On average, 11.8 mgd are withdrawn from this location.
This well is part of a water system that serves 607,542 people on Oahu and this particular well
supplies approximately 12% of the water to that system.

The U.S. Navy well 2254-01 is located near the site. This well is approximately 3,000 feet to the
west of the site and is potentially down-gradient from the Facility. Between 4.4 and 16 mgd are
withdrawn from this location. The U.S. Navy well 2254-01 currently provides approximately 24
percent of the potable water to the PHWS, which serves approximately 52,200 military
consumers.

1.7.3.2 Contaminant Fate and Transport and Groundwater Modeling

TEC, the University of Hawaii at Manoa (UH) and NAVFAC Hawaii collaborated on
development of a local 3-D finite difference model based on an existing MODFLOW regional
groundwater model developed by the UH for HDOH Safe Drinking Water Branch (SDWB)
Source Water Assessment Program (SWAP). The localized model focused on modeling the
contacts for local valley fills in the saturated zone because several important municipal water
supply wells lie within a mile of the Facility, but on opposite sides of these low-flow barriers
from the Facility. Once the model was developed, a pumping test was performed using the U.S.
Navy well 2254-01 as the drawdown well, and monitoring points north of the Halawa Valley fill,
south of the Moanalua Valley fill, and within the Red Hill ridge zone (unaftected by valley fills).
The pumping test results were simulated using the 3-D flow model to calibrate the transient state
of the model with reasonable precision.
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Contaminant transport simulations were conducted using MODPATH to evaluate conservative
particle transport, and RT3D (Clement, 1997), a high level transport model that accounts for all
major transport processes, including advection, diffusion, dispersion, decay and sorption. The
objective was to estimate the dissolved concentrations at the Facility monitoring wells that would
result in exceedences at the nearby municipal water supply wells. Simulations were run under an
average pumping scenario, in which area supply wells were pumped at average pumping rates
for the period of 1996 to 2005. In addition, once the critical concentrations within the Facility
were estimated, a drought condition was simulated in which the U.S. Navy well 2254-01 was
pumped at maximum rates to determine the worst case scenario, and sensitivity of the system to
pumping conditions.

An important factor in evaluating the risk of a fuel release from the Facility is the type of fuel
that is stored in the USTs. Although AVGAS and MOGAS were stored at the Facility between
1964 and 1969 in two tanks, since then, JP-5 and JP-8 have been the on-site fuels with the most
potential to impact human health and the environment. JP-5 and JP-8 are jet propellants, similar
to kerosene, with a total solubility of about 4.5 mg/L, very low concentrations of benzene,
toluene, ethylbenzene, and xylenes (BTEX), and an effective solubility of benzene of
approximately 0.75 mg/L. Although polynuclear aromatic hydrocarbons (PAHs) make up a
small component of jet fuels, they are significantly less mobile than BTEX and not risk drivers
for migration in the dissolved phase for this reason. Naphthalene, a mobile PAH common in JP-
5, has an effective solubility of 0.25 mg/L, much less than TPH and benzene. Other fuels stored
are diesel and less soluble NSFO types.

The results of the modeling, using TPH and benzene as the surrogate risk drivers showed that:

e Simulation of maximum concentrations in infiltrating groundwater through a
contaminated vadose zone did not present a risk at adjacent drinking water wells;

e Valley fills represented by North Halawa Valley and Moanalua Valley are effective
barriers to particle migration from the Facility to HBWS wells that lie outside these
valley fills (HBWS Halawa Shaft, and HBWS Moanalua wells);

e Simulations in which fuel as light non-aqueous phase liquid (LNAPL) extended
downgradient of monitoring well (RHMWO1) showed concentrations that exceeded
action levels at the infiltration gallery for U.S. Navy well 2254-01;

o Site-Specific, Risk Based Levels (SSRBLs) at RHMWO01, RHMW02 and RHMWO03
coincide with solubility limits of JP-5, where benzene is 0.75 mg/L and TPH is 4.5 mg/L,
and

e Groundwater action levels at the U.S. Navy well 2254-01 are the HDOH drinking water
EALs.

S001000



Final: Red Hill Bulk Fuel Storage Facility Groundwater Protection Plan Section: 1
Date: January 2008 Page: 1-10

1.7.3.3 Risk Summary

Current and future ecological risk is considered negligible because the Facility is underground
and the migration pathway to ground surface or surface water via seeps is not complete.

The human health risk assessment was conducted assuming that future storage will remain JP-5
(kerosene) and heavier fuel mixtures. If lighter fuels, such as AVGAS or MOGAS were to be
stored at the Facility in the future, risks due to volatilization would need to be reconsidered.
Under the JP-5 and heavier assumption, the following determinations were made:

e The current and future risk of exposure via migration from soil gas to indoor air is
considered negligible.

e The primary environmental risks at the Facility were determined to be due to a future
scenario in which groundwater from beneath the site was extracted for residential
tapwater use, including drinking. Currently, no extraction wells lie in the vicinity of the
current groundwater plume.

e In addition, if a future release produced a large secondary source of LNAPL on the water
table, dissolved contaminants or free-product may result in unacceptable concentrations
of petroleum in the Red Hill sub-basin, which feeds into the U.S. Navy well 2254-01
potable water system, decreasing the amount of potable water available to PHWS
consumers by 4.5 to 16 mgd.
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2 APPLICABLE REGULATIONS AND GUIDANCE

Based on the current knowledge of the Facility and the CSM provided in Section 1, the Federal
and state regulatory requirements and guidelines that apply to the Facility include those relating
to drinking water and potable water systems; environmental response and contingency plans; and
USTs. They are described in the paragraphs below.

2.1 Federal Regulations and Guidance
2.1.1 Drinking Water and Potable Water Systems

The National Primary Drinking Water (NPDW) regulations at 40 Code of Federal Regulations
(CFR) Part 141 carries out provisions of the USEPA SDWA. They establish maximum
contaminant levels (MCLs) for various substances in potable water.

2.1.2 USTs

The Resource Conservation and Recovery Act (RCRA), established in 1979 and amended with
the Hazardous and Solid Waste Amendments of 1984, established a comprehensive regulatory
program for USTs.

Most of the regulations concerning USTs are contained in 40 CFR Part 280 and 40 CFR Part
281, although codification of individual state and territorial programs is found in 40 CFR Parts
282.50-282.105. The list of hazardous substances is in 40 CFR Part 302.4.

2.1.2.1 Regulations Applicable to the Facility

Regulations for USTs are found at 40 CFR PART 280-—TECHNICAL STANDARDS AND
CORRECTIVE ACTION REQUIREMENTS FOR OWNERS AND OPERATORS OF
UNDERGROUND STORAGE TANKS (UST). Part 280 contains numerous subparts. Part
280.10(c)(5) states that parts B, C, D, E, and G are deferred and do not apply to UST systems
with field-constructed tanks (which is the case for the Facility). The complete list of subparts is
listed below with those applicable to the Facility underlined:

e Subpart A - 280.10-280.12 - "Program Scope and Interim Prohibition"

e Subpart B - 280.20-280.22 - "UST Systems: Design, Construction, Installation and
Notification"

e Subpart C - 280.30-280.34 - "General Operating Requirements"
e Subpart D - 280.40-280.45 - "Release Detection"
e Subpart E - 280.50-280.53 - "Release Reporting, Investigation, and Confirmation"

e Subpart F - 280.60-280.67 - "Release Response and Corrective Action for UST Systems
Containing Petroleum or Hazardous Substances”

e Subpart G - 280.70-280.74 - "Out-of-Service UST Systems and Closure"
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e Subpart H - 280.90-280.116 - "Financial Responsibility"

e Subpart I - 280.200-280.230 - "Lender Liability"
Subpart F does apply; sectons in this subpart are:
e §280.61 Initial response.
e §280.62 Initial abatement measures and site check.
e §280.63 Initial site characterization.
e §280.64 Free product removal.
e §280.65 Investigations for soil and ground-water cleanup.
e §280.66 Corrective action plan (CAP).
e 280.67 Public participation. (required only if a CAP is required)

The CAP section § 280.66(a) states “At any point after reviewing the information submitted in
compliance with §§ 280.61 through 280.63, the implementing agency may require owners and
operators to submit additional information or to develop and submit a corrective action plan for
responding to contaminated soils and ground water. If a plan is required, owners and operators
must submit the plan according to a schedule and format established by the implementing
agency.”

2.1.2.2 Regulations “To Be Considered” at the Facility

Certain regulations do not apply specifically to the Facility, but do have performance criteria that
were considered in the preparation of this Groundwater Protection Plan. These parts are
described below.

Subpart D (Release Detection) § 280.40 General requirements for all UST systems

(a) Owners and operators of new and existing UST systems must provide a method, or
combination of methods, for release detection that:

(1) Can detect a release from any portion of the tank and the connected underground piping
that routinely contains product;

(2) Is installed, calibrated, operated, and maintained in accordance with the manufacturer’s
instructions, including routine maintenance and service checks for operability or running
condition; and

(3) Meets the performance requirements in § 280.43 or 280.44, with any performance claims
and their manner of determination described in writing by the equipment manufacturer or
installer. In addition, methods used after the date shown in the following table
corresponding with the specified method except for methods permanently installed prior
to that date, must be capable of detecting the leak rate or quantity specified for that
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method in the corresponding section of the rule (also shown in the table) with a
probability of detection (PD) of 0.95 and a probability of false alarm (Pfa) of 0.05.

Subpart D (Release Detection) § 280.43 Methods of release detection for tanks

(a) Inventory control. Product inventory control (or another test of equivalent performance) must
be conducted monthly to detect a release of at least 1.0 percent of flow-through plus 130
gallons on a monthly basis in the following manner.

(d) Automatic tank gauging (ATG). Equipment for automatic tank gauging that tests for the loss
of product and conducts inventory control must meet the following requirements:

(1) The automatic product level monitor test can detect a 0.2 gallon per hour leak rate from
any portion of the tank that routinely contains product; and

(2) Inventory control (or another test of equivalent performance) is conducted in accordance
with the requirements of § 280.43.

(h) Other methods. Any other type of release detection method, or combination of methods, can
be used if:

(1) It can detect a 0.2 gallon per hour leak rate or a release of 150 gallons within a month with
a probability of detection (PD) of 0.95 and a probability of false alarm (PFA) of 0.05; or

(2) The implementing agency may approve another method if the owner and operator can
demonstrate that the method can detect a release as effectively as any of the methods
allowed in paragraphs (c) through (h) of this section. In comparing methods, the
implementing agency shall consider the size.

2.2 Hawaii Regulations and Guidance

2.2.1 Drinking Water and Potable Water System Regulations

The HDOH Rules Relating to Hawaii Potable Water Systems (HPWS) (Hawaii Administrative
Rules [HAR] Title 11, Chapter 20) set forth MCLs of certain chemicals in public and private
drinking water systems. These MCLs are analogous to the NPDW regulations but additional
substances are regulated.

2.2.2 Hawaii Environmental Response Law and State Contingency Plan Regulations

The Hawaii Revised Statutes Title 19, Chapter 128D and SCP (HAR Title 11, Chapter 451) is
intended to identify releases and other situations that may endanger public health or welfare, the
environment, or natural resources; prescribe notification requirements; and establish methods to
address such releases. The SCP is intended to address contaminants and releases not addressed
by other State of Hawaii Laws and Rules. It establishes reportable quantities for hazardous
substances, pollutants, and contaminants for release purposes. The HERL definition of a
hazardous substance includes petroleum. Methods and criteria for investigations and response
actions conducted under the SCP are described in the technical guidance manual (TGM) for the
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Implementation of the Hawaii State Contingency Plan (HDOH, 1997). The TGM indicates that
the following four criteria should be evaluated to determine whether further action is necessary
for a site:

1. There has been no release of a hazardous substance, pollutant, or contaminant to the
environment.

2. There is no threat of release of a hazardous substance, pollutant, or contaminant to the
environment.

3. The site is adequately characterized, and no hazardous substances remain on site, or no
significant threat to human health or the environment exists.

4. Response actions are complete, and adequate measures have been taken to protect human
health and the environment.

2.2.3 UST Regulations

The State of Hawaii adopted its own UST statutes and regulations (Hawaii Revised Statutes,
Title 19, Chapter 342L. and HAR, Title 11, Chapter 281, Subchapters 1 through 10) to implement
these laws in Hawaii. Owners and operators of USTs that contain regulated substances such as
petroleum are required to take specific actions when investigating releases from their USTs.
Regulations and requirements are explained in detail in the TGM for Underground Storage Tank
Closure and Release Response (HDOH, 2000), hereafter referred to as the TGM-UST.

2.2.4 EALs as “To Be Considered” Guidance

Where no specific regulatory standards exist for a chemical or situation, or where such standards
are insufficiently protective, other guidance should be considered in determining the necessary
level of cleanup to protect human health or the environment. Under the risk assessment process
conducted in support of a UST site characterization, EALSs, rather than the 1995 action levels in
HAR Title 11, Chapter 281, subchapter 78 can be used to screen for constituents of potential
concern (COPCs) as described in Screening For Environmental Concerns At Sites With
Contaminated Soil and Groundwater (HDOH, 2005b).

According to HDOH (2005b):

The EALs are considered to be conservative. Under most circumstances, and
within the limitations described, the presence of a chemical in soil, soil gas or
groundwater at concentrations below the corresponding EAL can be assumed to
not pose a significant, long-term (chronic) threat to human health and the
environment. Additional evaluation will generally be necessary at sites where a
chemical is present at concentrations above the corresponding EAL. Active
remediation may or may not be required, however, depending on site-specific
conditions and considerations.

and
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The EALs are intended to serve as an update and supplement to the HDOH
document Risk-Based Corrective Action and Decision Making at Sites With
Contaminated Soil and Groundwater (June 1996). The change in terminology
from "Risk-Based Action Levels” to "Environmental Action Levels” is intended
to better convey the broad scope of the document and clarify that some action
levels are not "risk-based" in a strict toxicological definition of this term. Use of
the EALs is recommended not mandatory.
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Table 2-1. Reporting Requirements for UST Release Response
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2.3 Non-Regulatory Guidance on Release Detection To Be Considered for the Facility

Two important factors that must be taken into account in providing release detection at the
Facility are given below.

1. Each UST in the Facility is field-constructed and has dome-shaped ends which are
atypical for fuel tanks of this size. The large volume associated with each tank requires
high resolution detectors to assess small changes in level, temperature and pressure.
Algorithms for evaluating fuel movement must account for the atypical design.

2. The USTs within the Facility are interconnected with each other and with other facilities
in Pearl Harbor. Fuel movement may be due to:

e An inadvertent leak;

e Fuel inflow or outflow, which should be accounted for via inventory management;
and/or;

e Movement between tanks within the Facility.

Procedures to account for these factors are not part of standard USEPA testing protocol for UST
leak detection systems, which evaluate individual tanks. Guidance for certification is available
for alternative testing methods for bulk field constructed tanks. In addition, differentiating
chronic leaks from other fuel movement or other systemic sources require analysis of trends from
multiple sensors and trained fuels specialists and a dedicated program. In this regard, FISC will
implement a fuel management program that will include sensor specifications, data transfer
systems, data storage, data analysis algorithms, and a user interface to allow the fuel specialist to
evaluate unexplained fuel movement and determine whether a leak is occurring.

2.3.1 Alternative Leak Detection Methods for Bulk Field Constructed Tanks

There are several reasons why an alternative method is often required for bulk field constructed
tanks.

1. Some release detection systems cannot be evaluated using the procedures described in the
EPA Standard Methods for Evaluating Leak Detection Methods.

2. For some types of equipment, there is no EPA protocol available.

3. The cost to conduct the EPA Standard Method may be cost-prohibitive for some Fuel
Storage Systems.

The following systems have been tested at the Red Hill Facility to date.
e Asteroid Corporation has tested their Comet system.

e The Low Range Differential Pressure (LRDP) system developed by Naval Facilities
Engineering Service Center (NFESC) was tested in a single tank configuration by a third-
party certifier (Ken Wilcox Associates [KWA], 2002). The general protocol for these
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single tank configuration tests have followed Alternative Test Procedures For Evaluating
Leak Detection Methods: For Bulk Field-constructed Tanks, KWA, revised November
2000. This document is available at:

http://www .kwaleak.com/protocols/ KWA Bulk Tank Protocol 11 28 @0 fonts fixed.pdf.

e As part of an overall management system to evaluate fuel movement at the Pearl Harbor
fuel storage and transmission facilities, Asteroid Corporation developed the concept of a
Fuel Integrity Management Program (FIMP) with two major parts; Tank Integrity
Management Program (TIMP) and Pipeline Integrity Management Program (PIMP).
FIMP is a schematic description of a comprehensive release detection program for
pipelines and tanks throughout the Pearl Harbor integrated fuel system.

The U.S. Navy is evaluating these and other methods in an effort to develop a viable leak
detection system at the Facility.

2.4  Regulatory History of the Facility

This subsection provides a chronological listing of regulatory issues and documents submitted
regarding the Facility UST petroleum releases. These documents can be found in Appendix A.

Date

Activity

December 7, 2000

HDOH Letter to Navy: Response to telephone report of release of jet fuel. Release 1D
No. 010011.

April 16, 2002

Confirmed Release Notification Form for Tank 6, JP-5 Fuel.

July 17, 2002

Confirmed Release Notification.

September 5, 2002

HDOH Letter to Navy: Thank you for briefing and visit to Red Hill Tank Complex on
August 1, 2002. Note that petroleum contamination exceeding HDOH Tier 1 Action
Levels was found beneath Tanks 1, 2, 6, 14, and 17 in 2001.

November 26, 2002

Navy Letter to HDOH: Transmittal letter, Final Red Hill Bulk Fuel Storage Facility
Investigation Report, August 2002. Release ID Nos. 990051, 010011, 020028.

April 4, 2003

HDOH Letter to Navy: Comments on the Facility Investigation Report and requesting
quarterly release reports and a comprehensive risk assessment.

July 21, 2003

HDOH Letter to Navy: Acknowledgement of receipt of Sampling and Laboratory Reports
for testing at the Red Hill Adit No. 3 pumping station and request for additional sampling
at the Facility, scale maps and figures, and a comprehensive risk assessment for the
Facility.

October 10, 2003

HDOH Letter to Navy: Request for risk assessment, conceptual site model, scale maps and
figures, quarterly monitoring reports of monitoring wells and the Adit No. 3 well, copies of
documentation of engineering investigations of structural integrity or leakage at the
Facility, and installation of a leak detection system for the tanks.

June 2, 2004

Scale Drawings of Red Hill Tanks Piping System.
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June 10, 2004

HDOH Letter to Navy: Request for the information listed in the October 10, 2003 letter.

July 8, 2004

Navy Letter to HDOH: Response to October 10, 2003 HDOH letter.

October 8, 2004

Navy Report Submitted to HDOH: Quarterly Progress Report.

August 12, 2004

HDOH Letter to Navy: Acknowledgement of receipt of April 29 Statement of Work for
Long-term Monitoring/Remedial Action; May 4, 2004 Statement of Work for A-E Services
for Planning Documents and Related Technical Services; May 6, 2004 email update; and
July 8, 2004 Letter Report from the Navy.

January 13, 2005

Navy Report Submitted to HDOH: Quarterly Progress Report.

April 13, 2005

Navy Report Submitted to HDOH: Quarterly Progress Report.

May 4, 2005

Navy Letter to HDOH: Draft Work Plan.

July 12, 2005

Navy Report Submitted to HDOH: Quarterly Progress Report.

August 25, 2005

HDOH Letter to Navy: Acknowledgement of receipt of First Quarter 2005 Groundwater
Sampling and June 2005 Red Hill Bulk Fuel Storage Facility Work Plan.

September 7, 2005

Navy Report Submitted to HDOH: Second Quarter 2005 Groundwater Sampling Report.

October 12, 2005

Navy Report Submitted to HDOH: Quarterly Progress Report.

November 28, 2005

Navy Report Submitted to HDOH: Third Quarter 2005 Groundwater Sampling Report.

January 13, 2006

Navy Report Submitted to HDOH: Red Hill Tank Complex Quarterly Progress Report.

January 25, 2006

Navy Report Submitted to HDOH: Red Hill Bulk Fuel Storage Facility, Draft —~Addendum
Planning Documents.
Navy Report Submitted to HDOH: September 2005 Groundwater Sampling Results.

March 31, 2006

Navy Report Submitted to HDOH: Fourth Quarter 2005 Groundwater Sampling Report.

April 13, 2006

Navy Report Submitted to HDOH: Quarterly Progress Report.

April 19, 2006

HDOH Letter to Navy: Acknowledgement of receipt of June 2005 Red Hill Bulk Fuel
Storage Facility Planning Documents; August 2005 and November 2005. Groundwater
Sampling Reports; January 2006 Red Hill Bulk Fuel Storage Facility, Draft —Addendum
Planning Documents; and January 2006 Red Hill Tank Complex Quarterly Progress

June 1, 2006

Navy Letter to HDOH: Red Hill Bulk Fuel Storage Facility, Final - Work Plan Addendum
Planning Documents.

July 17, 2006

Navy Report Submitted to HDOH: Quarterly Progress Report.

September 5, 2006

Navy Report Submitted to HDOH: July 2006 Groundwater Sampling Results.

October 12, 2006

Navy Report Submitted to HDOH: Quarterly Progress Report.

January 8, 2007

Navy Letter to HDOH: Notificasion for USTs for Tanks 1 and 19.

January 11, 2007

Navy Report Submitted to HDOH: Red Hill Tank Complex Quarterly Progress Report.
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January 25, 2007

Navy Report Submitted to HDOH: December 2006 Groundwater Sampling Results.

April 13, 2007

Navy Report Submitted to HDOH: Quarterly Progress Report.

May 4, 2007

Navy Report Submitted to HDOH: March 2007 Groundwater Sampling Results.

July 13, 2007

Navy Report Submitted to HDOH: Quarterly Progress Report.

August 20, 2007

Navy Report Submitted to HDOH: June 2007 Groundwater Sampling Results.

August 23, 2007

Navy Letter to HDOH: Red Hill Bulk Fuel Storage Facility Final Technical Report

October 12, 2007

Navy Report Submitted to HDOH: Quarterly Progress Report.

October 16, 2007

Navy Report Submitted to HDOH: September 2007 Groundwater Sampling Results.
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3 TANK PREVENTIVE MAINTENANCE AND LEAK MONITORING
PROGRAM

The Facility overlies a very valuable groundwater resource that produces between 4.5 and 16
mgd of potable water for the PHWS and its military consumers via U.S. Navy well 2254-01.
This water resource is virtually irreplaceable, considering the present limitations of the
sustainable yield of the Pearl Harbor and Honolulu Aquifer Sectors, the available water, land, as
well as construction costs for new sources.

A large release of petroleum LNAPL to groundwater from the Facility can eliminate the Red Hill
sub-basin as a water resource to PHWS via U.S. Navy well 2254-01. Currently there is no
effective way to quickly determine whether a release is occurring. Groundwater samples are
collected quarterly, a chronic release of 8 gallons per hour over a period of 90 days is
approximately 17,280 gallons. Groundwater model simulations indicate that a release of this
size has the potential to allow contaminated water to enter the infiltration gallery and
contaminate the U.S. Navy well 2254-01 at concentrations greater than the MCL for benzene
(TEC 2007). Such contamination would require the well to be withdrawn from domestic service
until a treatment plant and associated by-pass water transmission system were put in place.

The age of the Facility and the mission-critical requirements for its storage capacity combine to
present a significant future risk of a moderate to large release of fuel to the underlying
groundwater. In order to mitigate the risk associated with future releases, the U.S. Navy will:

1. Implement a rigorous tank maintenance program, and

2. Continue to research and investigate a viable leak detection system for the Facility.
Deployment of a leak detection system is dependent on the suitability of available
technologies and budget constraints.

Although the Facility USTs are deferred from many of the State and Federal regulations,
including the requirement for release detection (HAR, Title 11, Chapter 281, Subchapter 5,
“Release Detection”) deployment of a reliable leak detection system would reduce the potential
for a chronic release to the Red Hill sub-basin. The impact of a future chronic release of fuel
over a prolonged period of time would:

1. Eliminate 4.5 mgd to 16 mgd of potable water from the PHWS, which would severely
impact the U.S. Navy mission in the Pacific;

2. Be extremely difficult and costly to remediate in accordance with the HDOH UST
regulations (HAR, Title 11, Chapter 281, Subchapter 7, “Release Response”); and

3. Remove the Red Hill sub-basin as a source of potable water for an undetermined period
of time.

Although there is currently a network of three groundwater monitoring wells within the Facility,
these wells are only sampled every three months, and each monitors approximately 200,000
square feet of the water table beneath the Facility. A release from Tank 12 could potentially
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impact an area of the water table of 150,000 square feet before being intercepted at RHMWO2 at
Tank 6. For these reasons, it is clear that every effort must be made to ensure that these releases
do not occur, and this will be accomplished by instituting a rigorous maintenance schedule, and
continuing the effort to identify and implement state of the art release detection procedures.

3.1 Tank Maintenance and Repair Program

3.1.1 Tank Maintenance and Repair Histories

Data from modified API 653 Inspection Reports and existing written site histories (see Appendix
B) are summarized here. In addition to actual leaks from the tanks, it should be noted that in
some cases, reported leaks in histories were leaks into the tell-tale system piping itself (which are
internal to the tank) and were not external tank leaks.

Dates Tank 1 Activity
Leak found on tell-tale no. 7 and crack found in tank during cleaning; no
indication given of leakage rates.

August 1953

8/64 to 9/67 Various leaks from tell-tale; unknown quantity of leakage.
8/70 to 4/72 Unexplained fuel drops amounting to 31,294 gallons.
S5/75 to 8/78 Unexplained fuel drops amounting to 32,765 gallons.

10/81 Tank modernization repair project starts.

7/82 to 1/83 Leak tests result in fuel drops amounting to 5517 gallons.
9/99 End of history.

Dates Tank 2 Activity

10/47 Tell-tale leak noted, unknown amount; tank emptied.
12/81 Tank removed from service for repair and lining.

4/83 End of history.

Dates Tank 3 Activity

3/53 to 12/81 No leaks reported.

1/53 to 4/83 No leaks reported.
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Dates Tank 5 Activity

. Tell-tale leak at 1 gallon per 1.25 hours; tank worked on intermittently for 6

3/65 months but no leak found; suspect leak in tell-tale system.

2/72 Tell-tale leak at 2 quarts per day; response uncertain.

4/83 End of history.

Dates Tank 6 Activity

6/63 Problems with tell-tale system; no clear indication of external leaks.

3/83 End of history.

Dates Tank 7 Activity

11/73 Tell-tale leakage, tank emptied; leak may have been internal only.

5/78 Significant tell-tale leakage, tank emptied.

2/30 Aft.er filling leak rates measured and approx. 6505 gallons leakage measured
until rate dropped to < 13 gallons per day (gpd) below 207’ fill level.

4-5/81 Tank removed from service for repairs and put back in service; end of history.

Dates Tank 8 Activity

3/52 to 4/83 No leaks reported.

Dates Tank 9 Activity

4/58 to 5/58

Approximately 1500 gallons leaked from tell-tale.
Report of a hole found under middle pipe support for 18” line; no details

4/96 provided.
Tank repair project and installation of telemetering system, leak test rates after

7/78 to 2181 project range from 4.5 to 17.9 gpd; no documentation of any actions

Dates Tank 10 Activity

1/73 Suspected leak; tank emptied.

4/76 Tell-tale leak; tank emptied and removed from service.

10/78 to 4/80 Tank repair project and installation of telemetering system.

81 During refill a severe leak detected somewhere near top of tank; ﬁ'lel ran out on
concrete near first platform on stairway to top of dome; tank emptied.

10/81 Started refilling tank after repair.

4/83 End of history.
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Dates Tank 11 Activity
Leak testing after repair and upgrade; rates from 165 to 2412 gpd over 1

8-9/80 month; based on these valued estimated fuel loss between 10,000 and 20,000
gallons.

9/80 Tank emptied and repaired.

1/81 End of history.

Dates Tank 12 Activity

1/64 Reported that there is a known leak in the dome section; no other information

3/73 Tank emptied, suspected leak; no additional information given.

2181 Leak testing after repair and upgrade showed leak rate of 1,400 gpd; Unknown
amount of leakage.

5/31 Tank was removed from service for a second time for leak repairs; end of
history.

Dates Tank 13 Activity

5/76 Leak reported, no details.

9/31 Tank returned to service after lining and repairs; leaks found above 188 foot
level; repaired.

2/82 End of history.

Dates Tank 14 Activity

3/49 to 2/82 No leaks reported.

Dates Tank 15 Activity

7/81 Tank leaked badly upon refilling after tank repair and lining, no details.

8/81 to 10/81
1/82

Removed from service, repaired; leak test still showed leak and repaired again.
End of history.

Dates Tank 16 Activity

7/48 Leak reported, no details; emptied tank.

7/49 Tell-tale leak, lost 2.25” in 11 days (approx. 11,000 gallons); no additional
information.

12/49 Tank refilled, lost 3.63” in 4 days (approx. 18,000 gallons); no information on
when leakage was stopped.

5/73 Tell-tale leakage at 1 drop per 20 seconds; no additional information.

1/75 Emptied tank.
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Dates Tank 16 Activity (continued)

10/81 Tank refilled after repairs and lining and found to leak badly.

11/81 Tank removed from service.

12/81 Tank reworked and returned to service; end of history.

Dates Tank 17 Activity

6/69 Leak reported by gauger; tell-tale leaking at 1 gallon per 1.5 minutes; fuel
transferred.

1/75 Tell-tale started leaking; no additional information.

5/79 End of history.

Dates Tank 18 Activity

12/50 to 9/75 No leaks reported.

Dates Tank 19 Activity
Leak discovered around weld in tank bottom, S mL per hour (mL/hr); other
6/64 . .. .
small holes discovered during inspection; rewelded.
1998 “Back seepage” was observed from holes in steel liner during a tank
maintenance project.
Dates Tank 20 Activity

8/60 to 3/79 No leaks reported.

Based on various types of leak tests conducted since 1997, other releases may have occurred that
are not reflected in the histories above. However, the accuracies of these tests are not known and
in some cases leakage through gate valves has been determined as the cause of unexplained
changes in fuel levels. In 2004, gate valves on fuel lines were replaced with twin seal plug
valves (double block bleed valves). These replacements are believed to have eliminated leaky
valves as a factor to explain unexpected changes in fuel levels.

3.1.2 Tank Inspections and Repairs

To date, five tanks (Tanks 7, 8, 10, 15 and 16) have been inspected and repaired in accordance
with a modified protocol for USTs based on the API 653. API 653, Tank Inspection, Repair,
Alteration and Reconstruction, is a maintenance and inspection program developed by the API to
provide for an ongoing assessment of a facility’s above ground storage tanks. This protocol was
modified to be appropriate for USTs. API 653 provides minimum requirements for maintaining
the integrity of welded steel storage tanks. It applies specifically to aboveground tanks, but the
principles also apply to field-constructed underground tanks. Tanks 7, 8, and 10 underwent the
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modified API 653 process and were completed in 1998. Tanks 15 and 16 underwent the
modified API 653 process and were completed early in 2007. The modified API 653 reports are
provided in Appendix B.

3.1.3 Current Status of the USTs

At the date of this report, 17 of the 20 tanks at the Facility are in operation. Three tanks (1, 6 and
19) are currently out of service (Table 3-1). Tanks 1 and 19 have been taken out of service
permanently (Appendix B). Tank 6 is presently undergoing modified API 653 tank inspection
procedure (Appendix B).

3.2 Current Petroleum Release Monitoring Systems

3.2.1 Soil Vapor Monitoring System

The soil vapor monitoring system (SVMS) is not an ATG system. As implemented in the pilot
study, the SVMS consists of two or more probes located at various points in existing boreholes
beneath seven of the Facility tanks (2, 6, 10, 11, 12, 14 and 16). Each probe is used to draw
vapor from isolated segments of the borehole associated with the front, middle, and back of the
tanks. Vapors are withdrawn from each probe via a pump and sampled in the field using a hand-
held organic compound detector. Total volatile organic vapors are measured down to 1 part per
billion and compared to baseline measurements from the same location. Increasing
concentrations over time are an indication of fuel leaks at the tested tank. The SVMPs can be
monitored periodically (quarterly) or when data from the ATG leak detection system indicates a
potentially leaking tank. All 20 tanks have horizontal borings underneath them from earlier
investigations, therefore full scale implementation would require removal of the existing casing
and SVMP installation in eleven additional boreholes (Tank 1 and Tank 19 are out of service
indefinitely). Limitations of the SVMPs as currently designed are described below.

e Currently only one boring exists under each UST. Additional borings under each UST
would increase the probability of detection by increasing the coverage.

¢ In the case of multiple releases from a single UST, vapors from a previous release may
mask any new releases to some extent, especially if the releases affected the same SVMP.
This limitation may be overcome by evaluating concentration trends, versus the positive
detections of petroleum as an indication of a new release. Additional borings and
multiple vapor monitoring points per borehole would increase the probability of detection
of multiple releases from different locations in a UST.

e The remaining borings that have not been fitted are smaller in diameter and present
technical difficulties in installation of the SVMPs with multiple monitoring points (MPs).
Alternative installation procedures will be required.
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3.2.2 Groundwater Monitoring at the Facility

Although a groundwater monitoring program is currently in place at the Facility, this program is
not a viable leak detection method, since leaks can occur that are not observed at the monitoring
wells. Its purpose is to evaluate groundwater quality under the Facility to determine whether
contamination presents a risk to consumers of the water within the Red Hill sub-basin. In
addition, the groundwater monitoring program will also provide "triggers" to the groundwater
protection responses presented in Table 4-2. Petroleum in groundwater from each well can be
inferred to have come from upgradient sections of the Facility; however, the objective of the leak
detection program is to verify and correct any leakage before the drinking water resource is
impacted in order to minimize the chance that the responses presented in Table 4-2 are required.

In the current configuration, three groundwater monitoring wells are in place within the lower
access tunnel of the Facility.

e RHMWOI is at the southwest edge of the Facility, between Tank 1 and the U.S. Navy
well 2254-01. RHMWO1 is considered to be hydraulically downgradient from the USTs
and is the last sentry well before the U.S. Navy well 2254-01 infiltration gallery.
RHMWO1 will be the first point of detection for releases from Tanks 1 through 6.

e RHMWO2 is upgradient of Tank 6, approximately 600 feet upgradient of RHMWO1. It
will be the first point of detection for Tanks 7 through 14.

e RHMWO3 is upgradient of Tank 14, approximately 800 feet upgradient from RHMWO02
and 600 feet downgradient from Tanks 19 and 20. It is the first point of detection for
Tanks 15 through 20.

The current groundwater monitoring program consists of quarterly sampling events, and results
generally take two to three weeks from the time of sample collection. While this is a very
important part of the confirmation process, it does not provide timely information required for
protection of the groundwater resource. A detailed groundwater monitoring program has been
developed for the Facility. This program is described in Section 4 of this report and in Appendix
C (Groundwater Monitoring Field Sampling and Analysis Plan).

3.3 Ongoing Groundwater Protection Activities

1. Continue to conduct modified API 653 tank inspections and repairs for USTs (see
proposed schedule in Table 3-1). This process is an extension of previous tank inspection
and repair procedures that have been conducted to date. Tanks will continue to be
inspected periodically at time intervals based on the results of the latest inspection (no
greater than 20 years).

2. Expand vapor monitoring program to all active Red Hill tanks. Currently seven active
tanks are fitted with SVMPs. Install SVMPs in existing borings in the eleven remaining
tanks as part of the overall fuel management program. The estimated cost to equip each
tank with SVMPs is approximately $15,000, for a total cost of $165,000. An additional
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$10,000 is estimated for field instrumentation for real-time measurement of fuel vapors.
Coordinate vapor monitoring of Tanks to same quarterly cycle as the well water
monitoring cycle. An estimate of the cost to sample and assess a complete round of
SVMPs from 18 tanks is approximately $3,000. Integrate vapor monitoring into TIMP.

Continue quarterly groundwater monitoring of three wells within the Facility and the U.S.
Navy well 2254-01 as required by the HDOH Release Response Requirements. The
annual cost for the groundwater monitoring is approximately $40,000.

Implement a market survey to evaluate best available technologies for leak detection on
large field constructed bulk fuel storage facilities, such as the Facility. This will be a
multi-phased project involving both identification of available technologies and pilot
testing of potential candidate technologies. The initial step will consist of traditional
research (internet, vendor specifications/literature, previous research studies, third party
certification evaluations, etc.) to identify potential technologies. The study will evaluate
systems based on applicability to the following Red Hill parameters:

o Proposed system leak detection sensitivity;
o Operational challenges; Relative costs; and
o Third party certifications.

Implement pilot studies of technologies that show promise on one or more of the tanks at
Red Hill. Pilot testing will be done to evaluate the challenges associated with testing
these tanks as well as the results versus cost to implement.

3.3.1.1 Reporting Tank Inspections, Leaks, and Releases to HDOH

Quarterly reports will continue to be provided to HDOH. These reports will contain the

following:
1. Monitoring results from quarterly groundwater sampling.
2. Results from any soil vapor testing that is conducted.
3. Progress in developing a leak detection system for tank fluids and results from leak
detection testing after the method is certified and accepted by FISC.
4. Any other information regarding leaks or groundwater contamination.
5. Modified API 653 Inspection and Repair scheduling and reports.
6. Notification that tanks were taken out-of-service (HDOH Form 1).
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Table 3-1. Tank Inspections and Scheduling

1 Ongoing RFS

2 Scheduled

3 Scheduled
4 Scheduled
5 Scheduled

6 Ongoing

7 Completed FY98

8 Completed FY98

9 Scheduled

10 Completed FY98

11 Scheduled
12 Scheduled

13 Scheduled

14 Scheduled

15 Completed

16 Completed

17 Scheduled

18 Scheduled

19 RFS

20 Scheduled

RFS — Removed from Service (HDOH Form 1 submitted)

Schedule may be changed based on the needs of the U.S. Navy
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4 GROUNDWATER MONITORING PROGRAM, EVALUATION OF
RESULTS, AND RESPONSE ACTIONS

4.1 Groundwater Monitoring Program
4.1.1 Regulatory Requirements

The HDOH October 10, 2003 letter specified quarterly groundwater monitoring for the Facility
and specific analytical requirements as follows.

e For the monitoring wells within the Facility, the HDOH recommended quarterly
monitoring for the following chemical constituents: BTEX, methyl tert butyl ether
(MtBE), benzo(a)pyrene, acenaphthene, fluoranthene, naphthalene, and total lead.

e For the U.S. Navy well 2254-01, the HDOH recommended quarterly monitoring for the
following chemical constituents: BTEX, MtBE, benzo(a)pyrene, acenaphthene,
fluoranthene, naphthalene, and total dissolved lead.

e In addition, the HDOH requested a written description of the method of collection for
drinking water samples at the U.S. Navy well 2254-01.

Since 2003, HDOH has published guidance that contains additional compounds of concern in
groundwater investigations (HDOH EALs). To comply with the older requirements and
recommendations as well as the new guidance, the Navy has implemented a groundwater
monitoring system that is described in the following subsections and detailed in Appendix C.

4.1.2 Groundwater Monitoring Network

The current monitoring system consists of three wells, which partition the Facility into three
segments:

e RHMWOI will monitor releases from Tank 1 through Tank 6, the southern extent of the
Facility (Zone 1);

e RHMWO2 will monitor releases from Tank 7 through Tank 14, the middle of the Facility
(Zone 2); and

e RHMWO3 will monitor releases from Tank 15 through Tank 20, the northern extent of
the Facility (Zone 3).

The width of each zone is approximately 300 feet, consisting of a cross section of the tunnel and
adjacent tanks. Zones 1, 2, and 3 are approximately 500 feet long, 700 feet long and 500 feet
long, respectively. Because of the length of each zone, if releases occur at the furthest point
from the well in each zone, the plume size could be 700 feet long before it is observed in the
associated monitoring well. A chronic release may not be detected for some time under these
circumstances, potentially resulting in a large plume of fuel on the water table. For this reason,
the U.S. Navy will evaluate additional leak detection systems so that chronic releases may be
detected in a timelier manner.
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4.1.3 Groundwater Sampling and Analysis Protocol

The sampling and analysis will be conducted in accordance with the Sampling and Analysis Plan
(SAP) (Appendix C). The SAP contains sampling and analytical details, which are summarized
here. The sampling will be performed quarterly on wells RHMWO01, RHMW02, RHMWO03, and
at RHMW2254-01 installed in U.S. Navy well 2254-01 (Figure 1-4). At a minimum, the
following chemicals will be monitored, as per the October 10, 2003 HDOH letter:

e For monitoring wells RHMWO1, RHMWO02, and RHMWO03 - BTEX, MtBE,
benzo(a)pyrene, acenaphthene, fluoranthene, naphthalene and dissolved lead.

e For US. Navy well 2254-01 - BTEX, MtBE, benzo(a)pyrene, acenaphthene,
fluoranthene, naphthalene and total dissolved lead.

e In addition, groundwater samples will be analyzed for TPH both in the volatile petroleum
hydrocarbon (VPH) range, or as TPH-GRO (as defined by Method 8015 moditied for
Leaking Underground Storage Tank [LUST]); and extractable petroleum hydrocarbon
(EPH) range, or as TPH-DRO (as defined by Method 8015 modified LUST).

Analytical methods will conform to SW846 solid waste groundwater testing protocol, including:
e Method 8260 for VOCs;
e Method 8270, Method 8310, or Method 8270 SIM for PAHs;
e Method 8015 for TPH-DRO and TPH-GRO; and
e Method 6010 for dissolved lead.

Reporting limits for the chemicals monitored will be below the HDOH EALs (HDOH, 2005).
The environmental laboratory that conducts analyses described above will be accredited by the
National Environmental Laboratory Accreditation Conference (NELAC).

4.2 Groundwater Analytical Results

At a minimum, groundwater analytical results will be provided in electronic format, as both EPA
level 3 Sample Delivery Group (SDG) and as an Excel database or similar formatted database
output. An example Table of Contents for the EPA level 3 SDG package is included in
Appendix D. An example of the formatted database is also provided in Appendix D. The U.S.
Navy will store and maintain these data sets while the Facility is an active fuel storage facility.

e The electronic database files will be merged into a complete database of all monitoring
results, which will be used to evaluate concentration trends over time.

e Concentration trends will be evaluated for each chemical or mixture (such as TPH) that
exceeds the Tier 1 action levels for drinking water or HDOH drinking water EALSs.

The U.S. Navy will submit quarterly to the HDOH UST Division:
e The SDG data package;
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e A tabular analytical results table summarizing for each well sampled: each tested
chemical, the analytical result, the method detection limit, the reporting limit, any data
qualifier, the date of sample collection, and a comparison to HDOH drinking water
EALs; and

e A trend analysis of each chemical or mixture that exceeds Tier 1 action levels for
drinking water or HDOH drinking water EALSs.

4.3 Groundwater Action Levels

Action levels used for decisions at the Facility will include general HDOH EALs (HDOH 2005)
for groundwater protection and SSRBLs for TPH and benzene. Through modeling it was
determined that TPH and benzene are the risk drivers for migration of dissolved petroleum from
jet fuel. SSRBLs were selected based on a Tier 3 Risk Assessment (TEC, 2007) and are valid at
RHMWO01, RHMWO02 and RHMWO3. For the protection of the U.S. Navy well 2254-01, the
approach used was to select an exposure point concentration (EPC) at the U.S. Navy well 2254-
01 that is acceptable based on risk considerations and then use fate and transport models to
determine what monitoring point concentration would result in that EPC. The acceptable EPC
concentrations at U.S. Navy well 2254-01, are the HDOH EALs. These EALs are listed in Table
4-1.

The SSRBLs are based on results from fate and transport modeling for petroleum (based on a JP-
5 product) from the Facility to receptors (see Section 1..7.3.3 for the summary). Table 4-1
identifies the SSRBLs based on fate and transport results and risk assessment.

The actions to be taken are discussed in the next section.

4.3.1 STEP 1: Compare Analytical Results to Action Levels and Conduct Trend
Evaluation

A comparison of sample results made to EALs and SSRBLs. An example table format for the
comparison, and an example of the recommended Mann-Kendall trend analysis are shown in
Appendix D.

The Mann-Kendall non-parametric statistical test can be used to show if contamination
concentrations are decreasing or increasing over time. This test has no distributional
assumptions, and missing data, “non-detects” and irregularly spaced measurements are allowed
(Waterloo Hydrologic, 2005). “Non-detects” or values below the method detection limit, are
assigned a single value equal to %2 the lowest detection limit. For every result, N, Mann-Kendall
sums the number of following results that are greater than (+1), equal to (0), or less than (-1)
preceding values. The resulting value is the Mann-Kendall S statistic in which a large positive
number indicates a strong increasing trend, a small positive or negative number indicates little or
no trend, and a large negative number indicates a strong decreasing trend.

There are several different approaches to calculating the Mann-Kendall S statistic. For small data
sets, the data is assembled in the order in which it was collected, and a triangular table is created.
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A single value (e.g., ¥ the lowest detection limit) is assigned to the “non-detect” values, in order
to avoid assessing detection limit changes. Data is compared sequentially; the value from event 1
is compared to subsequent events 2 through n (value 2 — value 1, ...,value n — value 1), then the
value from event 2 is compared to subsequent events 3 through n, with the last comparison being
between the value from event n-1 to the value from the final event n. Comparisons are assigned a
value of +1 or -1 if they are positive or negative, respectively. If both numbers are the same, the
comparison is assigned a zero value. The number of positive, negative and zero values are
summed across each row and used to calculate the S statistic. The data is then tested for negative
or positive trends by comparing the number of data and the absolute value of S to a lookup table
with confidence levels.

Table 4-1. Action Levels

Chemical | EAL (ng/L) ! SSRBL (ug/L)
Volatiles

Benzene 5 750
Ethvlbenzene 700 NA
Methyl Tert Butyl Ether 10.59 NA
Toluene 1,000 NA
Xvlenes 10,000 NA
Semi-volatiles

Acenaphthene 365 NA
Benzo(a)pyrene 0.2 NA
Fluoranthene 1,460 NA
Naphthalene 6.22 NA
Lead

Total Not set Not set
Dissolved 15 NA
Other

TPH 100 4500

NA — Not applicable or not determined
SSRBLs are applicable at RHMWO01, RHMW02, and RHMWO03
EALs are applicable at U.S. Navy well 2254-01

4.3.2 STEP 2: Take Actions for Results That Exceed the Specified Action Levels

The actions to be taken for exceedences at specific wells and for specific categories are listed in
Table 4-2. These actions are dependent on the concentration of a compound at a specific well
related to EALs and SSRBLs and groundwater concentration trends.
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Table 4-2. Responses to Groundwater Monitoring Results

Results Category RHMWO02 or RHMWO01 U.S. Navy

RHMWO03 Pumping Well
2254-01

Results Category 1: Result above | A A A,DM,E.P

detection limit but below drinking

water EAL and trend for all

compounds stable or decreasing

Results Category 2: Trend for any | A, B A,B AB,C DEFGK,

compound increasing or drinking LO

water EAL exceeded ’

Results Category 3: Result ABGHLIJ AB,EGH,LJ AB,CDEFG.,LIJ,

Between 1/10X SSRBL and K,.L,0

SSRBL for benzene, or between

1/2X SSRBL and SSRBL for TPH

Results Category 4: Result A,CDEF]I1J, |ACDEFl]I, A,C.D,EF,G,IJK,

Exceeding any SSRBL or KMN JK.MN,O L.O

petroleum product measured or
observed

Specific Responses:

A. Send quarterly reports to HDOH

B. Begin program to determine the source of leak
C. Notify HDOH verbally within 1 day and follow with written notification in 30 days
D. Notity FISC Chain of Command within 1 day

E. Send Type 1 Report (see box below) to HDOH
F. Send Type 2 Report (see box below) to HDOH

G. Increase monitoring frequency to once per month (if concentrations increasing)

H. Notify HDOH verbally within 7 days and follow with written notification in 30 days
I. Remove sampling pumps (see Appendix C), measure product in pertinent wells with interface probe,
re-install pumps if product is not detected.

J. Immediately determine leaking tank

K. Collect samples from nearby Halawa Deep Monitoring Well (2253-03) and OWDF MWO01
For permission to sample 2253-03, call DLNR Commission on Water Resource Management
(808) 587-0214, DLNR.CWRM@Hawaii.gov

L. Provide alternative water source at 2254-01
M. Prepare for alternative water source at U.S. Navy Well 2254-01
N. Re-measure for product every month with reports to HDOH

O. Install additional monitoring well downgradient

S001032



Final: Red Hill Bulk Fuel Storage Facility Groundwater Protection Plan Section: 4
Date: January 2008 Page: 4-6

Report Types

HDOH Type 1 Report
e Re-evaluate Tier 3 Risk Assessment/groundwater model results
e Proposal to HDOH on a course of action

HDOH Type 2 Report

e Proposal for groundwater treatment

If an anomalous result is suspected, the Navy may immediately resample a well or may have
results validated by a third party before these results are accepted. These will be completed
within 30 days from receipt of the original result.

4.4 Responsibilities

Navy Region Hawaii, Regional Environmental Department has the ultimate responsibility for
implementation of this plan, including reporting to HDOH. Other responsibilities are shown in
Table 4-3.
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Table 4-3. Navy Chain of Command and Responsibilities for Implementing the
Groundwater Protection Plan

Day 24-Hour
HName Phone Phone ftole
Compliance Division, Official Correspondence with HDOH; supports
Navy Region Hawaii implementation of this Groundwater Protection
; 471-1171 . o . .
Environmental Plan; ultimate responsibility for implementation of
Department this Groundwater Protection Plan
Implements this Groundwater Protection Plan;
coordinates leak detection testing and
illfa(lj Etuels Systems | 4737800 | 479-0127 | implementation: determines when a leak should be
y reported; prepares monthly reports and other
reports
Arranges and coordinates quarterly groundwater
EISC General 473-7892 sampling, tank inspections, verbal notifications to
netneer HDOH and follow-up written notification
(703 Fuel Operations 473-7805 479-1063 | Reports releases or problems
Foremen
Underground Pump- 1 15y g01 | 4718081 | Facility Emeraency Coordinator
house Dispatcher
NAYFAC Pacific Manages the Pearl Harbor Water System;
Public Works . . . .
Water Commodity 473-0958 responsible for coordinating activities associated
. ® with U.S. Navy well 2254-01
Engineer
Navy Qn-Scene Responsible for clean up activities associated with
Coordinator ,
Navy Region Hawaii 473-4689 the Pearl Harbor Oil and Hazardous Substance
Er?viyronerﬁe(l)ltal awa Groundwater Protection Plan, Facilities Response
v Plan and leads the Spill Management Team
Department
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5 CONTINGENCIES FOR CONTAMINATION OF POTABLE WATER

The results of groundwater modeling indicates that a large petroleum release from the Facility to
the underlying basal drinking water table has the potential to contaminate the U.S. Navy well
2254-01 (TEC, 2007). If this were to occur, the possible actions to ensure protection of human
health would include one or a combination of the following: using alternative water sources,
treatment of water pumped from the well, and/or water rationing. This section is provided as a
conceptual overview of the issues and a limited number of alternatives. In the hypothetical
future scenario where remediation of the basal aquifer is required, an emergency remedial
alternatives analysis and engineering feasibility study and design would be conducted before
implementation.

5.1 Potential Alternative Sources of Potable Water

The current configuration of the PHWS (which includes U.S. Navy well 2254-01) is shown in
Figure 5-1 and details are specified in Tables 5-1 and 5-2. If the U.S. Navy Pumping well 2254-
01 well became contaminated, a reduction in service would occur. The current demand of the
PHWS fluctuates between 18 mgd in the winter to a maximum of approximately 30 mgd during
limited periods in the summer months, supplied by the U.S. Navy well 2254-01, Waiawa Shaft,
and Halawa Shaft. While there are short periods during the winter months when potable water
from the Waiawa and Halawa Shaft meet the PHWS requirements, these are temporary, on the
order of 1 to 2 weeks. During the summer months, all three wells are required to meet the water
demand. During the summer months, U.S. Navy well 2254-01 provides as much as 10 mgd, or
approximately 33 percent of the PHWS demand. While the HBWS has interconnecting piping
from the HBWS Halawa Shaft (2354-01), these are low volume connections and could not
replace the loss from Red Hill. Over-pumping from any of these wells, and especially the U.S.
Navy Halawa Shaft will result in saltwater up-coning and intrusion that is unacceptable for these
freshwater sources.

Tables 5-1 and 5-2 provide summary information, including theoretical pumping capacities for
the PHWS wells.

5.2 Water Treatment Options

In the case where an inadvertent fuel release from the Facility to the water table occurred that is
large enough to impact the quality of the water produced at the U.S. Navy well 2254-01, cleanup
can be expected to take decades or more. As such, a water treatment facility may be required to
remove the contaminants at the wellhead, as well as in situ groundwater treatment technologies
to remove the contaminants from the groundwater resource. Wellhead treatment facilities should
be designed to allow treatment of approximately 16 mgd at the U.S. Navy well 2254-01.

In the event that groundwater concentrations become unacceptable and a response requires
groundwater treatment, the potential treatment options for the Facility are briefly described here.
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Table 5-1. Summary of Pearl Harbor Water System

Water System Name Pearl Harbor Water System , Pearl Harbor, Oahu, HI 96860

Water System Operator Phone Number 808-473-0388

Water System Identification Number PWS 360
Location (City/Town) Pearl Harbor
Population Served from EPA Records 52,326 people
Water Source Type Groundwater

Water Source Information Waiawa Shaft, Halawa Shaft, and U.S. Navy well 2254-01

Water Pumping Information Halawa, Red Hill, Manana, and Moanalua Booster Pumps

Halawa Storage Tanks, Red Hill Storage Tank, and Camp

Water Storage Information Smith Storage Tanks

Water Treatment Information NaOCl for chlorine disinfection and NaF for fluoridation

Water System Controls SCADA system located in Watch Office at Plant No. 2

Water System Demand Average Day Demand is 20.1 million gallons per day (MGD)

Source: Pearl Harbor Water System Emergency Response Plan (Earth Tech, 2005)

Table 5-2. Summary of Pearl Harbor Water System Components

Component Facility Capacity Notes
Waiawa Shaft S-71 18 MGD maximuin 4 pumps rated at 7,200 gpm each
production capacity
Halawa Shaft 1/487 5 MGD maximum 4 pumps rated at 3,200 gpm each
production capacity
U.S. Navy well S-307 16 MGD maximum 2 pumps rated at 7,200 gpm each and 2
2254-01 production capacity pumps rated at 6,500 gpm each
Red Hill Booster S-307 2.p umps rated at Transfer to Red Hill storage tank
Pumps 500 gpm each
Halawa Booster S-5 2 bummps rated at Transfer to Camp Smith storage tanks
Pumps 500 gpm each
Manana Booster 817 Transfer of water to Manana Housing
Pumps
Moanalua Booster 2450 2 pumps rated at Emergency transfer of water to
Pumps 130 gpm each Moanalua Housing (not generally used)
2 pumps rated at 875
Moznalua Booster 7001 gpm each and 1 pump | Transfer of water to Moanalua Housing
Pumps
rated at 250 gpm

Source: Pearl Harbor Water System Emergency Response Plan (Earth Tech, 2005)

S001037




Final: Red Hill Bulk Fuel Storage Facility Groundwater Protection Plan Section: 5
Date: January 2008 Page: 5-3

Based on the treatment technologies screening matrix (FRTR, 2007, see Appendix E) and an
analysis of site-specific conditions, the treatment technologies most likely to be feasible are
described further.

5.2.1 Summary of Potable Water Treatment Facility Technologies

In 1999, the U.S. Navy developed an engineering cost estimate for a water purification facility
for the U.S. Navy well, Waiawa Shaft to remove trace organic contaminants from the pumped
water from agricultural pesticides. This information is summarized in the Waiawa Water
Treatment Plant 1391 provided in Appendix E. This treatment plant consisted of 45 granular
activated carbon (GAC) filters, pump modifications and supporting laboratory facilities to be
constructed near the Waiawa potable water facility. The estimated construction cost for this
treatment plant was approximately $28,300,000. This treatment plant was designed to treat 18
mgd that 1s produced by the U.S. Navy well, Waiawa Shaft.

Another technology that may be considered is air stripping wellhead treatment. In September of
1986, an air stripping potable water treatment plant was installed at Schofield Barracks to
remove TCE from water pumped from the underlying aquifer. The facility treated approximately
3 to 6 mgd as of August of 1990 (http://www.epa.gov/superfund/sites/npl/nar972 htm). The
process included one bag filter unit per well, one air-stripper unit per well, and a common
collection and distribution system for all three wells and treatment units. The installed system
consisted of three treatment units, each rated at 1,500 gallons per minute (gpm), which were
designed to be connected to the existing three production wells. Operational cost estimates were
based on the assumption that the system will operate such that only two wells and two treatment
units are extracting and treating groundwater at any given time. Thus, one well and one treatment
unit are on standby or in maintenance. This configuration provided for continuous treatment of
4.3 mgd of groundwater. According to the Record of Decision, EPA Superfund Record of
Decision: SCHOFIELD BARRACKS (USARMY), EPA ID: HI7210090026, OU 02
SCHOFIELD, HI, 02/07/1997 (http://www.epa.gov/superfund/sites/rods/fulltext/r0997032.pdf),
cost for treatment included:

e C(Capital costs of $650,000;
e Annual operation and maintenance costs of $217,000; and

e An estimated net present worth of $3,990,000 based on a 5 percent return and 30-year
project life.

5.2.2 Summary of Groundwater Treatment Technologies

Due to the location of the Facility, groundwater treasment would be technically challenging. In
general, fuel located on groundwater beneath the Facility would require intrusive techniques,
such as drilling, to begin the removal process. Due to the locations of the USTs within the Red
Hill Ridge, drilling from ground surface would require:
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e Diagonal drilling with boreholes extending 200 to 300 feet through fractured basalt and
clinker zones from the point of entry, drilling from limited access roads; or

e Horizontal drilling extending from 300 to 500 feet through fractured basalt and clinker
zones from the point of entry from the Red Hill Ridge top limited to between Tanks.

Success of pump and treat methods of fuel removal from the water table are further limited by
the high hydraulic conductivity of the basal aquifer, which requires very large pumping
capacities to generate draw-downs to induce contaminant migration to the pumping location.
These require large pumps and large boreholes, which are extremely costly. Smaller cones of
depression would require larger numbers of boreholes. Under the site conditions, secondary
source removal may not be practical. In order to protect the very important groundwater
resource, a combination of remediation techniques may be recommended, including secondary
source removal between the Tanks from the ground surface through processes such as multi-
phased extraction, and downgradient in situ remediation processes, such as enhanced
bioremediation and air sparging.

In general, all intrusive remediation techniques would rely on an array of boreholes from ground
surface to at least 20 feet below groundwater. Pilot studies would be required to determine the
radius of influence of the systems, however, estimates of 20 feet lateral to flow are reasonable,
thus an estimate of 35 feet between remediation wells could be considered. It is assumed that a
minimum array of two rows of eight wells would be required: one located within 100 feet down
gradient of the release, and one located at the downgradient perimeter of the Facility, between
Tanks 1 and 2 and the Red Hill potable water infiltration gallery for U.S. Navy well 2254-01.

5.2.2.1 Pump and Treat Evaluation

Pump and treat remediation processes may be required for the first phase of the remediation of a
large LNAPL plume. High volume pumps would require larger diameter boreholes, on the order
of 15 inches for 13-inch casing. Specific capacities of wells in the area range from 100 gpm to
greater than 300 gpm per foot of drawdown. These large specific capacities present several
important challenges.

e Facilities must be prepared to treat the effluent at rates at greater than 100 gpm per well
or a total of 16,000 gpm to induce drawdown at all wells.

e Large capacity pumps will be required to induce the drawdown.

e Treatment facilities must be located at low elevations to counter the ground surface depth
to water, which can be expected to be greater than 400 feet. As such, water would be
piped to a distant location, possibly adjacent to Adit 3.

In addition to the groundwater pumps, fuel product skimmers will also be required within the
same borehole and multi-phased extraction systems also include soil vapor extraction or SVE
within the same borings. The design of this system would be complex and require a concerted

S001039



Final: Red Hill Bulk Fuel Storage Facility Groundwater Protection Plan Section: 5
Date: January 2008 Page: 5-5

effort to develop. The development and installation would be very costly, and overall efficiency
could be poor due to the fractured rock nature of the aquifer.

5.2.2.2 Enhanced Bioremediation Evaluation

The rate of bioremediation of organic contaminants by microbes is enhanced by increasing the
concentration of electron acceptors and nutrients in ground water, surface water and leachate.
Oxygen is the main electron acceptor for aerobic bioremediation. Nitrate serves as an alternative
electron acceptor under anoxic conditions. Each of the wells within the array not used for pump
and treat would be available to deliver oxygen to the groundwater as a reactive permeable
barrier. One method for introducing oxygen into the impacted aquifer is by direct air sparging,
in which blowers would be required to bubble air through the saturated zone penetrated by the
wells. While blowers are economical sources of air, they are not particularly efficient in
ensuring well-oxygenated groundwater. Other potential oxygen sources are patented oxygen
release compounds, which can be pumped into the aquifer via the well array, or patented gas
infusion technology, both which use supersaturated conditions and time-release mechanisms to
provide a much more efficient oxygenation of the aquifer to induce bioremediation. Additional
information is available at http://toxics.usgs.gov/topics/rem_act/02_relcompound. html.
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Figure 5-1 Pearl Harbor Water System Schematic
Red Hill Storage Facility, Pearl Harbor, Hawaii
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BENJAMIN J. CAYETANO

GOVERNOR OF HAWAII BRUCE S. ANDERSON, Ph.D., M.P.H.

DIRECTOR OF HEALTH

STATE OF HAWAII
DEPARTMENT OF HEALTH
P 0. BOX 3378 In reply, please refer to:
HONOLULU, HAWAII 96801 EMD/SHW

December 7, 2000 U12014RT

Mr. John Muraoka

Navy Region Hawaii

Regional Environmental Department
517 Russell Avenue, Suite 110
Pear! Harbor, Hawaii 96860

Dear Mr. Muraoka:

SUBJECT: Red Hill Underground Storage Tank Facility
Facility ID 9-102274 / Release ID 010011
10 L1114
This letter is in response to your telephone report of December 1, 2000 regarding a
release of jet fuel at the subject facility.

Chapter 11-281 of the Hawaii Administrative Rules entitled, "Underground Storage
Tanks" requires UST owners and operators to investigate and clean up releases of
regulated substances from their UST systems. To assist you in complying with these
requirements, the Department of Health has prepared a guidance document, entitled:
Technical Guidance Manual for Underground Storage Tank Closure and Release Response
(March 2000), which is available for download at our website at:
http://www.state.hi.us/doh/eh/shwb.

The following identifies the type and content of reports which should be submitted to
our office after a confirmed release:

1. Confirmed Release Notification Form - Submit this form within 7 days of
identifying the release (HAR, 11-281-72).

2. Current Evidence of Financial Responsibility - Submit current evidence of financial
responsibility (for example, a copy of a current UST insurance policy) within
30 days of identifying the release (HAR, 11-281-110).

3. Initial Release Response Report - Includes information on initial abatement,
initial site characterization, soil & groundwater investigation, free product recovery
(if necessary) and notification of members of the public directly affected by the
release (11-281.78.1a). Submit this report within 90 days of identifying the
release (HAR, 11-281-80.1).
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Mr. John Muraoka
December 7, 2000
Page 2

4. Quarterly Release Response Report - If release response has not been completed
within 90 days of identifying the release, submit this report within 180 days of the
release date and every 90 days thereafter until release response actions have been
completed (HAR, 11-281-80.1).

Please initiate release response activities as soon as practicable and please note that
we do not require prior approval of plans for response activities at UST release sites.
Therefore, you may be relying heavily on the recommendations of your environmental
consultant.

Selection of a qualified consultant is of great importance. The consultant you select
should be capable of performing all necessary environmental services and providing all
necessary reports and documentation to demonstrate compliance with the UST release
response requirements and all other environmental laws applicable to the response
activities at your facility.

We appreciate your cooperation and prompt attention to this matter. Please include your
UST Facility ID number and Release ID number on all future correspondence regarding
this release. If you have any questions regarding this letter, please contact me at the
Underground Storage Tank Section, (808) 586-4226.

Sincerely,

T AT RN
RICHARD TAKABA
Environmental Health Specialist

Underground Storage Tank Section
Solid and Hazardous Waste Branch
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HAZARDOUS WASTE ID:5867509 JUN 18703 10:04 No.002 P.02

APPENDIX 6-B

CONFIRMED RELEASE NOTIFICATION FORM

GTATE UGE ONLY |
IQVY | |

" GENERAL NFORMATION AND NS TRUCTIONS

Thia form should be completed immedistely and ooy after reporiing a canfrmed rvlssse by tslephone within 24-haus
0 the Hawal7 DOH UST Section. Complstion of this notics will serve to fulfill part of the notiflcation requirements of
HAR 11-84-71. Plegss Typa or print in Ink sfl items except *Signature” In Seotion lil. This torm must bs complated
for each UST release ocoutrence. Complated form must be malled ta: Department of Haalth, Solid and Hezerdous
Branch. 919 Ats Mosns Bouleverd, Room 212, Honalulu, Howali 66814

L TING PARTY AND FACUITY INFORMATION
24-Hour Reporting Party Name, This, & Afilfistion:
John Banto Salvo, LCDR, USN, Director, FISC Fuel Department
Facility Name & Addrass:

Red Hill Tank Complex, FISC Pearl Harbor
Facility Contect Person, Afflligtion, & Address:

John T. Muraoka, Envir, Engnr., CNR-HL Ph: (808) 471-1171

Faciiity informadon: {Chaok only one itom}

_..Gas Buation . o Alreratt Owner __Stais Governmant __Commercial __\niitles
__Pewoleum Disuibitor  __ Auto Oesherahlp Faderal Non-Mattary _indugtrigl __Orher

LAe ______County Govammeni RFeders) Miary __Truok/ Transportaton
4, mmmﬂoﬂ l&ﬂomm-mmm AH)
A. Sowrca of the Relsase: Pigbmy Yonk(s) Spl Overflil

H“Tanklsl" kettank sizes;  Tank 6, 13 million gallons

0. Wethad of & Confirmation. Maomnly Reigase Detection Tgtnness Tost &ite Check
Other (Speaiiy): nmtory—chec‘r

C. bstrerwd Guamity of o Aulsasnd'0 Gatlons X  Unimgwn

0. Tyro of Subwancs Relasmed:  Unisdded Gas  Losdsad Gos  Dimsel Used or Waste Oil  Hazardous Substance
Ovher (Spweify): JP-5 Fuel

€—_bwnpdate Maxndy: Explualon Fire Vapor Exposunn Recovershis Fres Audum Drinking Water Threat
Other 's”w None

Surtecs Warer nonaible Groung Weres % BSod Al
In wmm None Uity Condulta Submurfoce Orslns  Bewnc Lines XX Unknown I

Onher (Specity)

l H. Acdere Teten: Evecusted Nearby Arss/Remmved UST CordsreaMecovered Free Product/Exce veted Solls/Ground WaterRecovery
Ot (Bpmcityr Tank has been drailned and taken out of service

. UST GWNEA OR ORERATOR CETTIRCATION (Read and sign after completing 8K sectiona 0o the vatem possibie)
1 centity under penaiky of lew that | ABve sxamined and sm femillar with the information submird In this notice, -mn;muuwnn

&
I
l

my inquiry of those \ndividusls Imrvredistely responaibig for otaining the information, | belmve thet the submitted infarmstion is true
and scowrste.

Neme, Title, & Comgany:

Joehn Santo Salvo, LCDR

Hawail UST Technica! Guidance Manual 5.8-1 March 2000
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DEPARTMENT OF THE NAVY

COMMANDER
NAVY REGION HAWAII
517 RUSSELL AVENUE, SUITE 110
PEARL HARBOR, HAWAI! 96860-4884

IN REPLY REFER TO:

50580
Ser N465/ UU 23

CERTIFIED MAIL NO. 7001 1940 0006 1626 3077 17 JuL 2007

Hawalii State Department of Health
Environmental Management Division
Seolid and Hazardous Waste Branch

Underground Storage Tank Section

919 Ala Moana Boulevard Suite 212
Honolulu HI 96814

SUBJECT: CONFIRMED RELEASE NOTIFICATION FOR RELEASE AT RED HILL TANK
CCMPLEX, FLEET AND INDUSTRIAL SUPPLY CENTER (FISC) PEARL
HARBOR

Gentlemen:

In accordance with Subchapter 7, Chapter 281, Title 11 of the Hawaii
Administrative Rules, and as discussed during the meeting at the State
of Hawaii DOH on July 2, 2002, enclosure (1) is submitted. The
suspected releases were discovered during a preliminary site
investigation of the Red Hill Tank Complex. The final report should
be completed shortly, and will be forwarded to your office as soon as
it is available. We are submitting a single Confirmed Release
Notification form for the entire Red Hill Tank Complex, even though
previous notifications were made for suspected releases at tanks 6 and
16. This is because any response or remedial actions from now on will
likely be directed at the Complex as a whole instead of at individual
tanks. We will notify your office of follow on actions at a later date.

If there are any gquestions regarding this matter, please contact Mr.
John T. Muraoka at (808) 471-1171, extension 214.

Sincerely,

28

R. M. WAKUMOTO

Director (Acting)

Regional Environmental Department
By direction of

Commander, Navy Region Hawaii

Enclosure: 1. State of Hawali Confirmed Release Notification Form for
Red Hill Tank Conmplex, FISC Pearl Harbor

Copy to: Commanding Officer, Fleet Industrial Supply Center, Pearl
Harbor (Code 700)
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BRUCE S. ANDERSON, Ph.D., M.P.H.

BENJAMIN J. CAYETANO DIRECTOR OF HEALTH

GOVERNOR OF HAWAII

STATE OF HAWAII
DEPARTMENT OF HEALTH Inrepty, please refer to:
P O.BOX 3378 EMD/SHW
HONOLULU, HAWAII 96801

September 5, 2002 UO9003RT

Mr. John Muraoka

Navy Region Hawaii

Regional Environmental Department
517 Russell Avenue, Suite 110
Pearl Harbor, Hawaii 96860

Dear Mr. Muraoka:

SUBJECT: Red Hill Tank Complex
Facility ID Nos.: 9-100994, 9-102257, 9-102259, 9-102260, 9-102261,
9-102262, 9-102263, 9-102264, 9-102265, 9-102266, 9-102267,
9-102268, 9-102269, 9-102270, 9-102271, 9-102272, 9-102273,
9-102274, 9-102275, 9-102978/Release ID Nos. 990051, 010011, 020028

Thank you for the briefing and visit to the Red Hill Tank Complex on August 1, 2002.

The Department of Health (DOH) has reviewed the draft reports submitted for the
facility. We note that petroleum contamination exceeding DOH Tier 1 Action Levels
was found beneath Tank 1, Tank 2, Tank 6, Tank 14, and Tank 17 during 2001.

Please forward final versions of the previously submitted draft reports and other release
response documentation to our office within the next 30 days. DOH will review the final
reports and submit its comments to you.

Should you have any questions regarding this letter, please contact Mr. Richard Takaba
of our Underground Storage Tank section at (808) 586-4226.

Sincerely,
/"

STEVEN HAN @EF

Solid and Hazardous Waste Branch
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L
DEPARTMENT OF THE NAVY
COMMANDER
NAVY REGION HAWAII
517 RUSSELL AVENUE, SUITE 110
PEARL HARBOR, HAWAIl 96860-4884
IN REPLY REFER TO:
5090
Ser N465/ UO 33D
CERTIFIED MAIL NO. 7001 1940 0006 1626 4357 2 6 NOV ZOUZ

Mr. Steven Y. K. Chang, P. E., Chief
Solid and Hazardous Waste Branch
State of Hawailil

Department of Health

P. O. Box 3378

Honolulu HI 96801

SUBJECT: RED HILL TANK COMPLEX FACILITY ID NOS.: 9-100994, 9-102257,
9-102259, 9-102260, 9-102261, 9-102262, 9-102263, 9-102264,
9-102265, 9-102266, 9-102267, 95-102268, 9-102269, 9-102270,
9-102271, 9-102272, 9-102273, %-102274, 9-102275,
9-102978/RELEASE ID NOS. 990051, 010011, 020028

Dear Mr. Chang:

In response te your letter, UO9003RT of September 5, 2082, the Final Report
of the Red Hill Bulk Fuel Sterage Facility Investigation is being provided as
enclosures 1 through 3 for your concurrence.

We apologize for not previding the final report within 30 days, but additional
time was required by our customer (DESC-PAT) to allow thelr Headeuarters to
review and comment on the final document submittal. DESC-PAC and the Naval
Petroleum Office concurs with the recommendation in the report to conduct a
risk assessment in conjunction with fate and transport modeling. The next
phase of work will not be scoped until the State Department of Health comments
are received/reviewed by DESC. The next phase of work is currently planned
for execution in FYO04.

If you should have any questions, please contact Mr. Darren Uchima of our
Regional Environmental Department at 471-1171 extension 217.

Sincer

sz’

/ﬂ.)-{“ a/%/~——

M. T. WOLFERSBERGER

Lieutenant, CEC, U. S. Navy
Director

Regional Environmental Department

By direction of
Commander, Navy Region Hawaii

Enclosures: 1. Red Hill Bulk Fuel Storage Facility Investigation Report
(Final) of August 2002 Volume I of III.
2. Red Hill Bulk Fuel Storage Facility Investigation Report
(Final) of August 2002 Volume II of III.
3. Red Hill Bulk Fuel Storage Facility Investigation Report
(Final) of August 2002 Volume III of III.
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LINDA LINGLE
GOVERNOR OF HAWAII

STATE OF HAWAII
DEPARTMENT OF HEALTH
P.0.BOX 3378 In 'eﬂévp&-;;mfer to:
HONOLULU, HAWAI! 96801-3378
April 4, 2003 U04007RT

Mr. Darren Uchima

Navy Region Hawaii

Regional Environmental Department, N465
517 Russell Avenue, Suite 110

Pearl Harbor, Hawaii 96860-1884

Dear Mr. Uchima:

SUBJECT: Red Hill Tank Complex
Facility ID No. 9-102271 / Release 1D No. 990051

The Department of Health (DOH) has reviewed the following reports:

1. “Comprehensive Long-Term Environmental Action Navy (CLEAN) for Pacific
Division, Naval Facilities Engineering Command, Pearl Harbor, Hawaii, Volume I,
Part 1,”dated August 2002 and prepared by AMEC Earth & Environmental, Inc.
(AMEC);

2. “Comprehensive Long-Term Environmental Action Navy (CLEAN) for Pacific
Division, Naval Facilities Engineering Command, Pearl Harbor, Hawaii, Volume I,
Part 2,” dated August 2002 and prepared by AMEC;

3. “Comprehensive Long-Term Environmental Action Navy (CLEAN) for Pacific
Division, Naval Facilities Engineering Command, Pearl Harbor, Hawaii, Volume I,
Part 1,”dated August 2002 and prepared by AMEC;

4. “Comprehensive Long-Term Environmental Action Navy (CLEAN) for Pacific
Division, Naval Facilities Engineering Command, Pearl Harbor, Hawaii, Volume |,
Part 2,” dated August 2002 and prepared by AMEC;

5. “Comprehensive Long-Term Environmental Action Navy (CLEAN) for Pacific
Division, Naval Facilities Engineering Command, Pearl Harbor, Hawaii, Volume I,
Part 1,”dated August 2002 and prepared by AMEC; and

6. “Comprehensive Long-Term Environmental Action Navy (CLEAN) for Pacific

Division, Naval Facilities Engineering Command, Pearl Harbor, Hawaii, Volume lll,
Part 2,”dated August 2002 and prepared by AMEC.
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Mr. Darren Uchima
April 4, 2003
Page 2

The reports were received on November 26, 2002. Please note that the aforementioned
documents now reside with the public record for the subject facility.

Thank you for visiting with DOH on February 5, 2003 to discuss the confirmed underground
storage tank releases of the United States Navy in the State of Hawaii. DOH requests
clarification on the following issues:

1.

Statement found in Section 2.10, page 2-6 of Volume I, Part 1:

“Until recently, ground-water quality on the islands of Hawaii has been of
high quality. Realizing the importance of fresh potable drinking water,
Hawaii has effectively used land management practices as a safeguard to
protect ground-water quality.”

Please provide an explanation for the stated, “until recently,” with references and
actual dates.

Statement found in Section 2.11, page 2-7 of Volume |, Part 1:

“The closest known ground water extraction point intersecting the basal
aquifer is located in the Red Hill water supply tunnel in Adit #3.
Approximately 8 to 12 mgd are withdrawn from this location and account for
10% of Honolulu’s water supply (USGS, 1991).”

Please provide scale maps and figures identifying the precise location and distance
of the ground water extraction point to the tanks and piping of the Red Hill Tank
Complex.

Statement found in Section 2.11, page 2-7 of Volume |, Part 1:

“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 approximately 0.5 miles 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 by the Hawaii Department of Health
(DOH) to ensure that the water is maintained within drinking water standards.”

Please provide scale maps and figures identifying the precise location and
distance of the pumping station to the tanks and piping of the Red Hill Tank
Complex. In addition, please provide analytical data on all groundwater monitoring
conducted at the pump station by PWC and DOH during 2001 and 2002, including
dates, staff performing the sampling, laboratory, analytical method, detection limits,
and reported results.

The reports state that a monitoring well was installed within the Red Hill Tank

Complex which penetrated the drinking water aquifer. Please provide scale maps
and figures identifying the precise location and distance of this groundwater
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Mr. Darren Uchima
April 4, 2003
Page 3

monitoring well to the tanks and piping of the Red Hill Tank Complex, and any

documentation of permitting issued by the Hawaii Department of Land and Natural
Resources.

Because the Red Hill Tank Complex is a confirmed underground storage tank release site,
the Navy is required to send quarterly release response reports to this office every 90 days.
The format for a quarterly release response report is found in Appendix 5-E (enclosed) of
our Technical Guidance Manual for Underground Storage Tank Closure and Release
Response, 2" Edition.

DOH also requests that all future reports for your facility contain soil and groundwater
analytical results, in separate tables, including minimum detection limits and reporting
results for the following chemical constituents only: TPH-g, TPH-d, TPH-o, benzene,
toluene, ethylbenzene, xylenes, MtBE, benzo(a)pyrene, acenaphthene, fluoranthene,
naphthalene, total lead.

The analytical results of your submitted reports show each soil/rock sample was analyzed
for 118 chemical compounds. Please compile a separate results table for all compounds
not found in the preceding list. In addition, the data tables in your submitted reports lack
clearly identifiable sample origins. All analytical results should clearly indicate the location
or monitoring well of origin with corresponding maps or figures.

DOH notes that petroleum contamination exceeding DOH Tier 1 Action Levels for “drinking
water threatened” was found beneath Tank1, Tank 2, Tank 6, Tank 14, Tank 16 and

Tank 17. At this time, DOH requests that a comprehensive risk assessment for the Red Hill
Tank Complex be performed as soon as possible. Please provide a scope of work and
schedule for conducting the risk assessment.

Should vou have any questions regarding this letter, please contact Mr. Richard Takaba of
our Underground Storage Tank Section at (808) 586-4226.

Sincerely,

STEVEN Y.K/CHANG, P.E@
Solid and Hazardous Waste
(WX

e chha heelih clate i ws

Enclosure

Kla ket~
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LINDA LINGLE
GOVERNOR OF HAWAII

CHIYOME L. FUKINO, M.D.
DIREGTOR OF HEALTH

STATE OF HAWAII

DEPARTPM OEEgX%i BHEALTH I eply, paase rfer o

EMD/SHWB
HONOLULU, HAWAII 96801-3378

July 21, 2003 U07026RT

Mr. Darren Uchima

Navy Region Hawaii

Regional Environmental Department, N465
517 Russell Avenue, Suite 110

Pearl Harbor, Hawaii 96860-1884

Dear Mr. Uchima:

SUBJECT: Red Hill Tank Complex
Facility ID No. 9-102271 / Release ID Nos. 990051, 010011 & 020028

The Department of Health (DOH) has reviewed the following documents:

1. Your e-mail correspondence dated July 7, 2003;

2. “Safe Drinking Water Branch Chain of Custody & Inorganic Chemicals Report,”
for Red Hill Adit No. 3 Water Pumping Station dated November 21, 2002;

3. “Navy Public Works Center Environmental Laboratory,” documentation for water
sampling at Red Hill Adit No. 3 Water Pumping Station dated July 26, 2002;

a “Navy Public Works Center Environmental Laboratory,” documentation for water
sampling at Red Hill Adit No. 3 Water Pumping Station dated August 9, 2001;
and

5. “Safe Drinking Water Branch Chain of Custody & Synthetic Organic Chemicals

Report,” for Red Hill Adit No. 3 Water Pumping Station dated May 17, 2001.

These documents were received on July 7, 2003. Please note that the documents now
reside with the public record for the subject facility.

DOH's letter to you dated April 4, 2003 requested scale maps and figures identifying the

precise location and distance of the groundwater extraction points to the tanks and
piping of the Red Hill Tank Complex. The e-mail message sent on July 7, 2003 stated
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Mr. Darren Uchima
July 21, 2003
Page 2

that Figure 1-2 of the Red Hill Bulk Fuel Storage Facility Investigation Report Volume |
of Ill would satisfy our request. Unfortunately, Figure 1-2 does not indicate the location
or presence of piping connected to the 20 underground storage tanks (USTs) of the
Red Hill Tank Complex in relation to the groundwater extraction points, or the Red Hill
Adit No. 3 Water Pumping Station. DOH defines a UST system as the UST plus all
connected piping. This information will be critical to your planned Tier |l Risk
Assessment for the facility.

As stated in our April 4, 2003 letter, the Red Hill Tank Complex is a confirmed UST
release site and the Navy is required to submit quarterly release response reports to
this office every 90 days. These reports should include groundwater monitoring data
from the wells installed within the facility. As these are groundwater monitoring wells
and not drinking water wells, analytical results, including minimum detection limits and
reporting results, should be submitted for the following chemical constituents only:
benzene, toluene, ethylbenzene, xylenes, MtBE, benzo(a)pyrene, acenaphthene,
fluoranthene, naphthalene, and total lead. If additional analyses are performed, please
include the results in a separate table.

At this time, DOH requests the Navy to develop a work plan for a comprehensive risk
assessment for the Red Hill Tank Complex. We look forward to meeting with you soon
to discuss the work plan and the schedule of implementation. Should you have any
questions regarding this letter, please contact Mr. Richard Takaba of our Underground
Storage Tank Section at (808) 586-4226.

Sincerely,

STEVENY.K. CHANG,@IEF
Solid and Hazardous Waste Branch
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CHIYOME L. FUKINO, M.D.

LINDA LINGLE DIRECTOR OF HEALTH

GOVERNOR OF HAWAII

STATE OF HAWAII

DEPARTMENT OF HEALTH I repy, pease reer o
P.0.BOX 3378 DSWE
HONOLULU, HAWAII 96801-3378

October 10, 2003 U10018RT

Mr. Darren Uchima

Navy Region Hawaii

Regional Environmental Department, N465
517 Russell Avenue, Suite 110

Pearl Harbor, Hawaii 96860-1884

Dear Mr. Uchima:

SUBJECT: Red Hill Tank Complex
Facility ID No. 9-102271 / Release ID Nos. 990051, 010011 and 020028

The Department of Health (DOH) would like to thank you for the presentation and tour of the
Red Hill Tank Complex on August 12, 2003. As stated in our letter of July 21, 2003, a
comprehensive Tier |l Risk Assessment is requested for the Red Hill Tank Complex in
accordance with 5.4.4 of our “Technical Guidance Manual for Underground Storage Tank
Closure and Release Response, 2 Edition (TGM),” and Appendix 5-H of the TGM, Format
for a Risk Assessment Report. We recommend that your consultant contact toxicologist
Barbara Brooks or ecological risk assessor Clarence Callahan of DOH’s Hazard Evaluation
and Emergency Response Office to ensure that your Tier Il Risk Assessment is prepared
according to DOH standards.

Due to the uncertainties regarding petroleum releases from the facility, the following is also
strongly recommended:

1. Comprehensive site conceptual model, including a fate and transport model for
contamination from the facility, flow modelling to receptors, and contingency plan to
protect the Navy’s Halawa Adit No. 3 Drinking Water Pumping Station.

2. As stated in our letter of July 21, 2003, scale maps and figures identifying the
precise location and distance of the groundwater extraction points to the tanks and
piping of the Red Hill Tank Complex are required in your next quarterly progress
report. Your e-mail message sent on July 7, 2003 stated that Figure 1-2 of the
submitted “Red Hill Bulk Fuel Storage Facility Investigation Report, Volume 1 of lll,”
would satisfy this request. Unfortunately, Figure 1-2 does not indicate the location
or presence of piping connected to the 20 underground storage tanks (USTs) of the
Red Hill Tank Complex in relation to the groundwater extraction points, or the Red
Hill Adit No. 3 Water Pumping Station, or the pipelines which connect the facility to
Pearl Harbor, Hickam Air Force Base, the former Barbers Point Naval Air Station,
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Mr. Darren Uchima
October 10, 2003
Page 2

or any other facilities. DOH defines a UST system as the UST plus all connected
piping. This information is required and will be critical to your planned Tier Il Risk
Assessment for the facility.

3. As stated in our letters of April 4, 2003 and July 21, 2003, the Red Hill Tank Complex
’ is a confirmed UST release site and the Navy is required to submit quarterly release
response reports to this office every 90 days. These reports must include
groundwater monitoring data from the wells installed within the facility. As these are
groundwater monitoring wells and not drinking water wells, analytical results,
including minimum detection limits and reporting results, should be submitted for the
following chemical constituents: benzene, toluene, ethylbenzene, xylenes, MtBE,
benzo(a)pyrene, acenaphthene, fluoranthene, naphthalene, and total lead. If
‘additional analyses are performed, please include the results in a separate table.

4. We are aware that DOH's Safe Drinking Water Branch requires comprehensive
testing of the Navy’s Adit No. 3 Drinking Water Pumping Station every three years.
Due to the fact that 100 million to 200 million gallons of jet fuel and fuel oil are stored
in the Red Hill Tank Complex, this office recommends quarterly testing of the Adit
No. 3 Drinking Water Pumping Station for the following chemical constituents:
tbenzene, toluene, ethylbenzene, xylenes, MtBE, benzo(a)pyrene, acenaphthene,
naphthalene, and total dissolved lead. In atdition, DOH requests a written
description of the method of collectlon for dnnkmg water samples at the Adit No. 3
Drlnklng Water Pumping Stafion.

ey

e e ——

Copies of any documentation of engineering investigations of structural integrity or
leakage of Red Hill Tank Complex.

6. Installation of a leak detection system for each of the 20 field-constructed USTs in
the Red Hill Tank Complex.

If you have any questions regarding this letter, please contact Mr. Richard Takaba of our
Underground Storage Tank Section at (808) 586-4226.

Sincerely,

STEVEN i% CEANG RESCHIEF

Solid and Hazardous Waste Branch

c: Matt Small, U.S. EPA Region 9
Barbara Brooks, Hazard Evaluation and Emergency Response Office
Clarence Callahan, Hazard Evaluation and Emergency Response Office
William Wong, Safe Drinking Water Branch
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LINDA LINGLE
GOVERNOR OF HAWAI!

CHIYOME L. FUKINO, M.D.
DIRECTOR OF HEALTH

STATE OF HAWAII

DEPARTMENT OF HEALTH n oot }
P.0.BOX 3378 n repé‘m%lzf:/v r; er to:
HONOLULU, HAWAII 96801-3378

June 10, 2004 UO6010RT
CERTIFIED MAIL NO. 7002 2410 0003 0561 1622 NOTICE OF VIOLATION
RETURN RECEIPT REQUESTED REQUEST FOR INFORMATION

Mr. Darren Uchima

Navy Region Hawaii

Regional Environmental Department, N465
517 Russell Avenue, Suite 110

Pearl Harbor, Hawaii 96860-1884

Dear Mr. Uchima:

SUBJECT: Red Hill Tank Complex
Facility ID 9-102271 / Release IDs 990051, 010011 & 020028

During the telephone conference between representatives of the Department of Health
(DOH) and the Navy on December 11, 2003, a number of issues were discussed,
including the documentation requested in DOH’s letter of October 10, 2003.

To date, DOH has not received the requested documentation from the Navy, or the
required quarterly progress reports.

The first confirmed underground storage tank (UST) release for the Red Hill facility was
reported on October 28, 1998. Since that time, two additional confirmed releases have
been reported and logged. Under the UST laws, the Navy should have submitted
twenty-one (21) quarteriy progress reports. DOH has received none.

Hawaii Administrative Rules (HAR) section 11-281-80.1 requires owners and operators
to submit quarterly progress reports that set forth all response actions taken in
response to the release and a plan for future response actions. Failure to submit the
reports is considered a violation of the UST laws and could lead to the assessment of
penalties by DOH pursuant to Hawaii Revised Statutes (HRS) sections 11-281-8 and
11-281-10. In light of the Navy's failure to submit the progress reports, DOH is
requesting that the Navy submit the progress reports pursuant to the authority of Hawaii
Revised Statutes (HRS) section 342L-7(a) which provides:

For the purpose of developing or assisting in the development of any rule,

conducting any study, taking any release response action, or enforcing this
chapter, any owner or operator of an underground storage tank or tank system,
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Mr. Darren Uchima
June 10, 2004
Page 2

and any person involved in response actions relating to any releases from these

tanks or tank systems, upon the request of any duly authorized representative of
the department, shall:

1. Furnish information relating to the tanks or tank systems, including tank
equipment and contents and any response actions relating to the release
from the tanks or tank system;

2. Conduct monitoring or testing; and

3. Permit the designated representatives at all reasonable times to have
access to, and to copy all records relating to the tanks or tank systems.

In accordance with HRS §342L-7(a), DOH hereby requests that the Navy submit: (1) all
overdue quarterly reports to DOH; (2) an explanation as to why the reports were not
submitted when due; and (3) the documentation DOH requested in its letter of

October 10, 2003 (attached), within twenty-one (21) calendar days after your
receipt of this letter.

Pursuant to HAR § 342L-10(b)(2), if the Navy fails to provide the information requested
herein, DOH may assess fines against the Navy up to $500 for each day it fails to
provide the information. The Navy's response to this request for information should be
sent to:

Mr. Richard Takaba

Project Officer

Solid and Hazardous Waste Branch
Hawaii Department of Health

919 Ala Moana Bouievard, Room 212
Honolulu, Hawaii 96814

Pursuant to HRS 92F, HRS section 342L-7, and 342L-15, DOH is required to make any
records, reports, or information that you submit available to the public, absent a
satisfactory showing of confidentiality. If you believe that any information you are
submitting in response to this letter is entitled to confidential treatment, please submit a
cover letter at the time you submit the information to DOH identifying: (1) the particular
information that you believe should be kept confidential; and (2) any reason(s) why the
information is entitled to confidential treatment under HRS chapter 92F. Failure to
make such a request may result in the information being released to a third party.
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Mr. Darren Uchima
June 10, 2004
Page 3

DOH appreciates your prompt attention to this request for information. If you have any
questions regarding this letter, please contact Mr. Richard Takaba of our Underground
Storage Tank Section at (808) 586-4226.

Sincerely,

STEVEN YK €HANG, P,@IEF

Solid and Hazardous WasteBranch

Enclosure

c: Matt Small, U.S. EPA Region 9
Barbara Brooks, Hazard Evaluation and Emergency Response Office
Clarence Callahan, Hazard Evaluation and Emergency Response Office
William Wong, Safe Drinking Water Branch
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DEPARTMENT OF THE NAVY

COMMANDER
NAVY REGION HAWAII
850 TICONDEROGA ST STE 110
PEARL HARBOR HI 96860-5101

5090 607296

Ser N465/
CERTIFIED MAIL NO. 7002 3150 Q003 9288 7182 02 JUN 2004

Mr. Richard Takaba

Underground Storage Tank Section
Solid & Hazardous Waste Branch
Environmental Management Division
State of Hawaii Department of Health
919 Ala Moana Boulevard Room 212
Honolulu HI 96814

SUBJECT: RED HILL TANK COMPLEX
FACILITY I.D. NO. 9-102271/RELEASE I.D. NOS. 990051, 010011 AND
020028

Dear Mr. Takaba:

In response to item 2 of your letter dated October 10, 2003, we are
providing scale drawings of the Red Hill Tank Piping in enclosure (1).
Please be aware that these drawings are sensitive information and is
requested to be utilized by the State of Hawaii for “Official Use Only”.

The Red Hill Tank Piping Drawings identify all piping from the Red Hill
Storage Tank Complex to the Upper Tank Farm. The drawings also identify
‘the location of the Red Hill Adit No. 3 Water Pumping Station. FISC does
not have any other scale drawings available which identify piping from the
Upper Tank Farm to the Hickam Air Force Base or Barbers Point Naval Air

Station Facilities.

In reference to Figure 3-1 of the “Red Hill Bulk Fuel Storage Facility
Investigation Report” Volume I of III, the groundwater extraction points
can be located with relation to the baseline stationing identified on both
drawings.

If there are any questions regarding this matter, or if more information
is needed, please contact Mr. Darren Uchima at (808) 471-1171, extension
217.

R. M. WAKUMOTO

Director

Regional Environmental Department
By direction of

Commander, Navy Region Hawaii

Enclosure: 1. Scale Drawings of Red Hill Tanks Piping System (7 sheets)
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08 JUL 2004

CERTIFIED MAIL NO. 7001 2510 0007 4418 7856

Mr. Richard Takaba

Project Officer

Solid and Hazardous Waste Branch
Hawaii Department of Health

919 Ala Moana Boulevard Room 212
Honolulu HI 96814

SUBJECT: RED HILL TANK COMPLEX
FACILITY I.D. NO. 9-102271/RELEASE I.D. NOS. 990051,
010011 AND 020028

Dear Mr. Takaba:

In response to the State of Hawaii Department of Health Letter,
U06010RT, we received on June 24, 2004, we are providing the
following information as requested.

The first confirmed underground storage tank {(UST) release for the
Red Hill facility was reported on October 28, 1998. From October
1998 through November 2002, the Navy was in process of securing
funds, preparing the scope of work, awarding a contract for site
investigation, and finalizing the site investigation report. While
no actual response actions had started, the Navy had verbal
communications with the DOH. In response to Hawaii Administrative
Rules (HAR) section 11-281-80.1, the Navy will be providing the DOH
formal quarterly progress reports beginning with this report.

The following items of work have been documented.

In March 1998, the Navy authorized AMEC Earth and Environmental Inc.
{AMEC) to proceed with engineering services. The site
characterization was conducted in two phases: Phase I - Research
Activities and Phase II - Investigation Activities.

In April 1998 AMEC conducted the research activities which included
site reconnaissance and data gathering activities.

From October through November 1998 the first of two tasks of the

Phase II portion was conducted. This included a limited
investigation of two of the twenty tanks.
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From October 2000 through March 2001 the second task of the Phase II
portion was conducted. This task was to investigate the remaining
18 tanks and the basal aquifer, and to prepare and submit a Phase II

investigation Report.

From April 2001 through August 2002 AMEC provided a draft and final
submittal with various customer reviews.

On November 26, 2002, the Navy transmitted the Final Report of the
Red Hill Bulk Fuel Storage Facility Investigation (3 volumes) to
DOH.

On April 4, 2003, DOH response letter U04007RT requested
clarification on a few items from the Navy’s November 26, 2002,
letter.

On July 7, 2003, DOH received requested information sent to the Navy
on April 4, 2003.

On July 21, 2003, DOH response letter U07026RT confirmed receipt of
clarification items and requested additional information including
work plans for a comprehensive risk assessment for the Red Hill Tank
Complex.

On August 12, 2003, CNRH met with Environmental Protection Agency
(EPA), FISC, DOH and PWC to discuss the history of the Red Hill Tank
Complex and to visit the site.

On October 10, 2003, DOH sent response letter U10018RT to the Navy
requesting various items of work to be accomplished.

On December 11, 2003, the CNRH, PACDIV, EPA and DOH held a telephone
conference to go over in detail the items of work requested by DOH
in their letter to the Navy dated October 10, 2003.

On January 13, 2004, consultant recommended by EPA and DOH to help
prepare risk assessment met with FISC and PWC personnel and was
introduced to the Red Hill Tank Complex.

On April 22, 2004, Fleet Industrial Supply Center (FISC) held a
meeting with Commander Navy Region Hawaii (CNRH), Pacific Divisiocn
Naval Facilities Engineering Command (PACDIV), Navy Petroleum Office
(NAVPET), Defense Energy Service Center (DESC), and Public Works
Center (PWC) Pearl Harbor to discuss and finalize direction of work
items requested by State of Hawaii Department of Health letter dated
October 10, 2003, regarding the Red Hill Tank Complex.
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On May 6, 2004, the Navy sent an e-mail to the DOH to provide an

update of events with respect to the DOH letter dated
October 10, 2003.

On June 2, 2004, the Navy provided DOH scale drawings of the Red
Hill Tank Complex piping as requested in your letter dated
October 10, 2003.

On June 4, 2004, the Navy e-mailed the scope of work of the risk
assessment for the Red Hill Tank Complex to DOH as regquested.

On June 8, 2004, the Navy awarded a contract to Dawson Group Inc.
to prepare sampling protocols and to cocllect samples from the
vertical monitoring well (MW-V1D) and from the stilling basin at
the PWC potable water infiltration tunnel at Red Hill.

On June 24, 2004, DOH response letter U06010RT required the Navy to
provide quarterly progress reports beginning in July 2004.

On June 25, 2004, DOH commented on the scope of work of the risk
assessment by e-mail.

The next quarterly progress report will be provided to the DOH in
October 2004.

In response to your request for information of documentation
requested in your letter of October 10, 2003, we have the following
information to provide.

Item 1. The Navy is in process of awarding a contract to have a
consultant prepare a risk assessment. Proposals are due
July 26, 2004.

Ttem 2. Scale drawings identifying the precise location and
distance of the groundwater extraction points to the tanks and the
piping of the Red Hill Tank Complex were transmitted to the DOH on
June 3, 2004. These drawings are for “0Official Use Only”.

Item 3. On June 9, 2004, The Navy awarded a contract to (1) have a
contractor prepare a sampling protocol for collecting samples from
the vertical monitoring well (MW-V1D) and from the stilling basin at
the PWC potable water infiltration tunnel at Red Hill and (2)
collect samples in accordance with the sampling protocols from the
vertical monitoring well and the stilling basin. The samples will
be analyzed for TPH-d and TPH-g (EPA B8018B); total lead (EPA 6020);
BTXE, MtBE and 1, 2-Dichloroethane (EPA 5030B/8260B); PAHs (EPA
8270C); Ethylene Dibromide (EPA 8011l). The contractor will prepare
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reports to document activities, including analytical results,
wastes disposal, conclusions and recommendations after completion

cf sampling event.
Item 4. See Item 3.

Item 5. Excerpts from a 1949 study of tanks 14 and 16 are included
as enclosure (1). FISC is currently planning to have another
structural study on the Red Hill Tanks done. The Navy will provide
a schedule to DCH as soon as available.

Item 6. FISC, DESC, and NAVPET are currently and voluntarily
looking at current technology of leak detection systems which is
currently available.

If there are any questions regarding this matter, or if more
information is needed, please contact Mr. Darren Uchima at (808)
471-1171, extension 217.

el

R. M. WAKUMOTO
Director
Regional Environmental Department

By direction of
Commander, Navy Region Hawaii

Enclosure: 1. Excerpts of Engineering Report on the results of

survey of Navy Petroleum Facilities at Pearl Harbor
dated May 12, 1949
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CHIYOME L. FUKINO, M.O.

LINDA LINGLE
DIRECTOR OF HEN.TH

GOVERNOR OF HAWA#

STATE OF HAWAII
DEPARTMENT OF HEALTH
P.0.BOX 3378
HONOLULU, HAWAII 96801-3378

in reply, plesse refer 10:
EMD/SHWB

August 12, 2004 U08023RT

Mr. Darren Uchima

Navy Region Hawaii

Regional Environmental Department, N465
517 Russell Avenue, Suite 110

Pearl Harbor, Hawaii 96860-1884

Dear Mr. Uchima:

SUBJECT: Red Hill Tank Complex
Facility ID 9-102271 / Release IDs 990051, 010011, 020028

The Department of Health (DOH) has reviewed the following reports:

1. Statement of Work — Long Term Monitoring/Remedial Action, dated
April 29, 2004, and prepared by Navy Region Hawaii;

2. Statement of Work for A-E Services for Planning Documents and Related
Technical Services, dated May 4, 2004, and prepared Navy Region Hawaii;

3. Email update from Darren Uchima dated May 6, 2004;
4. Letter report dated July 8, 2004, and prepared by Navy Region Hawaii.

Regarding the Statement of Work dated April 29, 2004, DOH requests that fluoranthene
be added to the list of chemical analyses to be performed on quarterly groundwater
samples obtained from the facility.

Regarding the Statement of Work dated May 4, 2004, DOH has no objections. DOH
notes that PACDIV is preparing a scope of work to conduct the comprehensive risk
assessment for the Red Hill Tank Complex. As the comprehensive risk assessment is
critical to our understanding of site conditions and contamination found at your facility,
please complete it as soon as possible.
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Regarding the sampling of drinking water at the nearby Navy drinking water pump
station, please coordinate sampling and monitoring activities with the proper state and
federal agencies governing the drinking water supply. We are aware that the State’s
Safe Drinking Water Branch requires comprehensive drinking water sampling every

3 years. Due to the fact that 100 million to 200 million gallons of jet fuel and other
petroleum products are continuously stored 500 feet away within the Red Hill Tank
Complex, it is our recommendation that drinking water sampling analyses for specific
petroleum contaminants be performed with a higher frequency than once every 3 years.

Regarding the letter report dated July 8, 2004, DOH notes the explanation from Navy
Region Hawaii that formal quarterly progress reports (other than reports submitted
during 1998 to present) have not been prepared. Please begin submitting quarterly
progress reports to this office every 90 days as required by Hawaii Administrative Rules
Chapter 11-281-80. 1.

If you have any questions regarding this letter, please contact Mr. Richard Takaba of
our Underground Storage Tank Section at (808) 586-4226.

Sincerely,

CHIEF
Branch

c: Matt Small, U.S. EPA Region 9
Barbara Brooks, Hazard Evaluation and Emergency Response Office

Clarence Callahan, Hazard Evaluation and Emergency Response Office
William Wong, Safe Drinking Water Branch
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DEPARTMENT OF THE NAVY

COMMANBER
NAVY REGION HAWAIL
850 TICONDEROGA ST STE 10
FEARL HARBOR HI 36860-8101

S090 005214
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CT 2004

CERTIFIE®R MAIL WO, 7002 3150 0003 92B8 5751

Mr. Bichard Takaba

Project Cfficer

Zolid & Hazardous Waste Eranch
Hawall Department of Health

*1% Ala Moana Boulevard Room 212
Honolula HI 96814

SUBJECT: RED HILL TANK COMPLEX QUARTERLY PROGRESS REPORT
itijf:'rk.’bux\ :.04 ) FFLT:ILIT"I' I DL MO ?! - RELLAL,’L__ —
NOS. 380051, 010011 AND 020028

Dear Mr. Takaba:
In response to the State of Hawaii Pepartmsnt of Health Letter,
UOBGZ3RT, dated Ausust 12, 2004, we are providing the following

guarterly progress report as reguired.

Groundwater and Drinking Water Sampling

The Groundwater and Drinking Water Zampling centract 3 awarded on

Wa
June %, 2004, The scope of work includes the fclln" 116y

1. Preparaticon of a sampling protocel for collecting samples from
the wertical monitoring well OW-VID} and from the stilling ba at
the PWC potakmle water infiltration tunnpel at Red Hill.

Z. Collecting of samples in accordance with the sampling mrotocol
from the vertical monitoring well [HMW-VID) and the stilling basin at
the PWC potables water infiltration tunnel at R@d Hill. The samples

will be analyzed for TFH-d 3nd TPH-g (EFA S815R); total lesad (EPA

GO2CY: PTWE, MEBE and 1, Z-Dichlorcosthane (EFA 3%3@&53260&,; PAHA

(ERA 8270C) ; Ethylens Dibromide (EFPR $011). Fluoranthens will be
5 .

sanpled as part of PAHz. The contract covers 4 s
month intervals.

The draft health and safery plan and work plan is tentatively
scheduled to be submitrted te the Havy by the end of Qctaber 2004,
Upon receipt of the drafit plans, the Wavy will forward to the State
of Hawall Department of Health $Solid and Hazardous Waste Branch for
review and commant as recommendad.

Drinking water sampling and analyses for specific petroleum
contaminants performed at a hzmb&r fregquency than once every fThres
years 15 currently being rdiscussed with Public Works Center.
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Risk Assessment

it
£

‘he contract
The scome of

The Risk Assessment will be completed in two phases.
far the first phase waz awarded on 3September 17, Z004.

work includes the following:

L. Preparation of a werk plan describing protocels for drillinq
activities, sample collection and analyses, gecphysical snrvey:
{phaze 1 & 2} and IDW handling and disposal. The plan shall ﬂddL“N\
prot Iz to insure the guality of all analvtical data are

ent with the recommendations of the Department of Health.
shall describe the interrelationships of each act

to the ultimate goal of assessing the risk at the Red Hill
umping station.

3 Frepare a health and safety plan for covering all fi=ld
activities.
4 Insrall twe (2) wvertical monitoring wells within the lows
access Lunnel to serve as santinel wells o monitor for
contamination of the basal aguifer beneath the fusl tank facility.
The construction of the well within the access tunnel shall not
create & route for contamination to migrate from shalleow basaltic
formations te the basal agquifer. Measure groundwater e€radient in
the arez beneath the tank farm to hetfer svaluate the dirsction of
groundwater [lux Lhrough the arsa. Scresn core samples for organic

2

Collect and analyze up to four (4}
soring for chemicals analyses of suspected chemical contaminants
(TPH GRO & DRD, BIXE, MTRE, PHNAs, total lead, tetrasthyl lead,
fractieonal analyses for aliphatic and aromatic fractions).

TARPOLS . cora sameles from each

5. Collect groundwater samples from the 2 new wells in Lhe access
tunnel and the existing vertical deep well (VI . Analyzie the
zanmlas for chamical contaminants (TRFH GRO & DRO, BITXE, MTEBEE, PNAs,
rotal lead (filtered) tetraethyl lead, and fractional analvsesi.

meth:

&,  Caonduct pilet testing of high-resolution resistivity odology
te determine sultablility of the method to chavacternize the geclogy
at the projsct site. Prepare a repa