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I. OBJECTIVE

The United States Environmental Protection Agency (EPA) Region 9 requested that a team of subject matter
experts including ERG conduct a baseline evaluation of the underground storage tank (UST) system and
peripheral equipment at the Red Hill Bulk Fuel Storage Facility (Red Hill Facility) under EPA’s Contract Number
EP-W-15-006, Work Assignment ERG-1-11. The purpose of the baseline evaluation was to provide an overall
assessment of the Facility’s ability to be operated in a manner that prevents release of fuel into the environment.

I1. GENERAL FINDINGS

To achieve the objective of the baseline assessment, the evaluation team undertook to verify the operational status
of the UST system with respect to industry standards, UST requirements of Resource Conservation and Recovery
Act (RCRA) Subtitle I under 40 CFR Part 280, and Hawaii’s state-specific regulations.

ERG has 15 years of experience supporting EPA in analyzing aboveground storage tanks (ASTs) and USTs and
assessing compliance with tank regulations. ERG supported the assessment by evaluating the facility’s operations
against existing and likely forthcoming state and federal UST requirements for field-constructed tanks. To
augment ERG’s experience, ERG collaborated with Aspen Controls (AC), Atlas Geotechnical (AG), PEMY
Consulting (PEMY), and Powers Engineering and Inspection (PEI). AC has more than 30 years of specialized
experience focusing on tank gauging systems as well as automation and control systems. AC was tasked with
evaluating the control systems used in the facility to handle all fuel transfer and storage operations. Their primary
focus was to review the level gauging system and overfill alarm system for the storage tanks and compare them to
systems found in typical petroleum industry terminals. PEMY has more than 30 years of experience specializing
in tanks and piping ownership issues, including environmental analyses, reliability, and risk management. AG has
more than 40 years of experience specializing in geomechanics and geotechnical risk management. PEMY and
AG evaluated the facility’s tanks and piping from a reliability and risk management perspective. PEI has more
than 28 years of experience inspecting and managing fuel systems, including tanks, pipes, and pressure vessels.
PEI was tasked with evaluating the facility’s tank and piping inspections, as specified in API Standards 579, 650,
and 653.

The assessment occurred on May 9 through 12, 2016. On the morning of May 9, the evaluation team first met
with Mr. Steve Turnbull, Red Hill Facility Regional Program Director, at the facility’s security gate and
proceeded to enter the facility. Upon arrival at the facility, the Navy provided an introductory presentation on the
facility’s operations and the evaluation team proceeded according to the schedule summarized in Attachment A.
Over the first three days of the assessment, the evaluation team viewed the main areas of the facility associated
with the UST system, including the Hotel Pier, control room, pumphouse, Surge Tunnel, Upper and Lower Tank
Galleries, Tank 5 (inside view), Harbor Tunnel, Upper Tank Farm (AST farm), and truck loading rack. On May
12, 2016, the assessment closed with an exit conference that included representatives from the Navy and Hawaii
Department of Health (HDOH). Mr. Jade Geronimo, PEI, and Mr. Christopher Krejei, ERG, took photographs
during the assessment. Attachment B contains ERG’s photographs. PEI’s photographs were provided separately
to EPA Region 9 staff by Secure Digital (SD) card.

The evaluation team did not identify areas of noncompliance with current state or federal regulations; however,
most of the regulations for UST systems were not yet in effect at the Red Hill Facility, due to EPA’s deferral of
regulations for field constructed tanks. The evaluation team generally found that systems and management
practices in place at the Red Hill Facility meet or exceed best practices for petroleum terminals and bulk fuel
storage facilities.

III. REGULATORY BACKGROUND AND INDUSTRY STANDARDS

In 2015, EPA revised the UST regulations and added new requirements for field constructed tanks. EPA’s
summary of the new regulations can be found at https://www.epa.gov/ust/field-constructed-tanks-and-airport-
hydrant-systems-2015-requirements. Federal UST regulations can be found at 40 CFR Part 280. Hawaii UST
regulations can be found in the Hawaii Administrative Rules, Chapter 11-281. A brief summary of the regulations
applicable to the Red Hill Facility beginning October 13, 2018, is provided below.

e Tank Release Detection — Field constructed tanks with a capacity greater than 50,000 gallons must meet
either the release detection requirements in Subpart D (except groundwater monitoring and vapor monitoring
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must be combined with inventory control as described below) or use one or a combination of the following

alternative methods of release detection:

o Conduct an annual tank tightness test that can detect a 0.5-gallon-per-hour (gph) leak rate;

o Use an ATG system to perform release detection at least every 30 days. This method must be combined
with a tank tightness test that can detect a 0.2 gph leak rate. The ATG must achieve a one gph detection
limit in combination with a tank tightness test every three years or a two gph detection limit in
combination with a tank tightness test performed every two years.

o Perform vapor monitoring using a tracer compound placed in the tank system capable of detecting a 0.1-
gph leak rate at least every two years;

o Inventory control at least every 30 days that can detect a leak equal to or less than 0.50 percent of flow-
through combined with one of the following:
= A tank tightness test that can detect a 0.5-gph leak rate at least every two years;

#=  Vapor or ground water monitoring at least every 30 days; or

o Another method approved by the implementing agency.

e  Piping Release Detection — Owners and operators of underground piping! associated with field-constructed
tanks greater than 50,000 gallons must follow either the release detection requirements in Subpart D (except
ground water monitoring and vapor monitoring must be combined with inventory control as described below)
or use one or a combination of the following alternative methods of release detection:

o Perform a semiannual or annual line tightness test at or above the operating pressure that meets the
detection limits specified in the regulations (0.5 to 1.5 gph depending on piping section volume);

o Perform vapor monitoring using a tracer compound capable of detecting a 0.1-gph leak at least every two
years;

o Combine inventory control at least every 30 days that can detect a leak equal to or less than 0.50 percent
of flow-through with one of the following:
= A line tightness test;
= Vapor monitoring or ground water monitoring at least every 30 days; or

o Another method approved by the implementing agency.

e  Spill Prevention — Field constructed tanks must meet the same spill requirements as other regulated UST
systems. Spill catchment basins (spill buckets) must be either double walled (with periodic monitoring of the
mtegrity of both walls of the spill bucket) or tested periodically for proper operation per the new spill
prevention equipment testing requirements.

¢  QOverfill Prevention — Field constructed tanks must meet the same overfill requirements as other regulated
UST systems. Overfill prevention equipment must be inspected periodically for proper operation according to
EPA’s 2015 revisions to the overfill prevention equipment testing requirements.

e Corrosion Protection — For field constructed UST systems in use as of October 13, 2015, owners and
operators must meet corrosion protection requirements for their tanks and piping in contact with the ground
that routinely contain regulated substances. Tank and piping materials must be constructed either of
fiberglass-reinforced plastic, cathodically protected and coated steel, steel jacketed with a noncorrodible
material, or metal without corrosion protection if the tank is determined to not cause a release due to
corrosion. All cathodic protection systems must be tested within 6 months of installation and at least every 3
years thereafter.

e QOperator Training — UST Operators must be trained for Class A, B, and C Operator status. Training
requirements for each type of operator are listed at 40 CFR §280.242.
State and federal UST system owners are exempt from meeting financial responsibility requirements.

The most common industry standard by which storage tanks are assessed is the API 653 standard. Although the
standard is designed specifically for ASTs, several components of the standard and inspection process have been
modified by the Navy and their contractors to assess the integrity and suitability for service of the tanks in

! Note that piping associated with the Red Hill USTs is located mostly in tunnels or above ground. Some sections of pipe
penetrate the concrete plugs beneath the tanks, concrete support structures for the pipes, or earthen material where the
pipelines emerge from the tunnel system.
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question. The US Navy has employed a directive or scope of work of inspection to assess the tank using a
modified API 653 inspection.

Most API 650/653 designed tanks have surfaces that are externally and internally accessible for inspection. A
common design is a cylindrical shape that rests on the ground or concrete which makes the bottom of the tank
inaccessible externally. Testing processes like Magnetic Flux Leakage (MFL) scanning of the bottom have been
an accepted industry standard to inspect for soil-side corrosion. In many cases, the corrosion rate of the bottom
plates is the controlling factor for the tanks suitability for service.

Iv. RED HILL INFRASTRUCTURE
IV.a Tanks

IV.a.1. Findings

Upon review of original design drawings and historical documents, overall, key construction components of the
tanks exceed or meet most modern day construction standards. Based on a limited review of historical inspection
reports, the methods of tank inspection that have been applied at Red Hill were the best that could be
implemented with the limitations in place, and no historical issues of concern have been noted related to structural
integrity. For the Red Hill Facility tanks, nearly 100 percent of the external surface of the tank cannot be visually
inspected. The Navy has scoped out the use of non-destructive testing to inspect the internal surfaces of the Red
Hill tanks using the following: low frequency electromagnetic technique (LFET) and BFET (balanced field
electromagnetic technique), longitudinal and shear-wave ultrasonic testing. The implemented inspection
technologies and methods meet or exceed industry standard.

Limited review of previous inspections indicates no structural integrity, tank verticality, or out-of-roundness
issues of immediate concern. Since the main USTs are located approximately 100 feet below ground and encased
in concrete with a Y4-in steel liner, concerns of external factors are minimal. Damage mechanisms like distortion
of the steel plates or other damage due to stress, seismic events, and settlement, which normally impact an AST
are minimal or non-existent.

The evaluation team identified the following findings related to tank leak detection:

¢ FEach tank in operation during the evaluation had successfully passed at least one tightness test with a
detection limit of 0.5 gph since October 2014. Tanks 5, 14, 17, and 18 were not recently tested, but they were
temporarily out of service during the inspection. Tank 1 and 19 are also permanently out of service.

e The first unscheduled fuel movement (UFM) report generated each month for the five months prior to the
evaluation (sce Attachment C) demonstrated that each UFM had been resolved in a logical manner based on a
detailed investigation of the incident. Based on the observation that the gauges used to generate the UFMs are
only accurate to within 3/16 of an inch, however, it can detect inventory losses during operation almost
continuously.

e All soil gas data for the past few years were below action levels except near Tank 5 for a few months after the
January 2014 release. While this empirically validates the system, no information was available on the leak
detection limit for the soil gas system.

e Groundwater samples had the following exceedances in the first quarter of 2016 for Total Petroleum
Hydrocarbon - Diesel’:

o MWOI - 430 pg/L
o MW02 - 6,500 pg/L
o MWO3 - 150 pg/L
o OWDFOI- 320 pg/L

It should be noted that EPA does not consider the groundwater monitoring activities at the Red Hill Facility to
be within the scope of the facility’s leak detection activities.

2 The HDOH Environmental Action Level is 100 ug/L and Site-Specific Risk Based Level is 4,500 pg/L
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IV.a.2. Observations

The Red Hill Facility comprises 24 USTs (including 20 storage tanks and 4 surge tanks) in addition to numerous
ASTs and associated piping and equipment. The storage tanks are located at the highest elevation within the
facility, whereas the surge tanks are adjacent to the pumphouse located downhill from the storage tanks.

The Department of the Navy constructed the USTs from 1940 to 1943, by excavating native soil and rock from
the site, pouring a concrete enclosure for the tanks, covering the native material with gunite, and lining the
concrete with carbon steel plates. The UST system has carbon steel, single-wall piping that connects the USTs to
filling and dispensing stations at various piers and to a truck loading rack located along Pear]l Harbor’s shoreline.
A pumphouse near the base of the Red Hill Facility provides the pressure required to lift fuel to the USTs.
Adjacent to the pumphouse are four surge tanks that provide equalization for pipeline pressure and mitigate the
operational issues that could result from the downhill flow of fluids due to the elevation difference across the
system (more than 300 feet when the tanks are filled to the maximum allowable fluid level).

On May 9, the evaluation team reviewed available drawings for the Red Hill Facility USTs. On May 10, the
evaluation team toured the Red Hill Facility USTs and viewed several pieces of leak detection equipment,
including tank gauges, soil gas monitoring wells, and groundwater monitoring wells. The evaluation team also
entered and viewed Tank 5 from a catwalk suspended approximately 195 feet above the bottom of the tank.

Based on PEI’s review of the general design details, it is most likely that if potential leak paths are present under
the steel liner, the product would likely stay between the steel liner and the concrete outer shell. It is possible for
small cracks to develop in the steel liner that may allow fuel to escape or water to get behind the steel liner. Most
likely these risk items would be at the cold joints near the upper and lower spring lines. The Navy does not
currently fill the large USTs at Red Hill above the upper spring line. Historical data notes that water may have
gotten under/behind the steel liner. Water can be corrosive to the steel plates over time. PEI suggests that besides
cracks in the concrete outer shell, groundwater may have found its way under/behind the steel plates through the
path dug to the roof vent or air shaft.

The applicable UST regulations exempt from cathodic protection requirements metal tanks and piping which are
encased or surrounded by concrete (80 FR 41565). The 20 main storage USTs and the four surge tanks are
encased in concrete, although pipes and nozzles penetrate the concrete plugs that form the tanks’ foundations.
Impressed current systems provide cathodic protection for several ASTs that are connected to the Red Hill
Facility system in the downhill portion of the facility (near the shoreline), as well as an aboveground slop tank
located near the Red Hill USTs. See the piping section (Section 1V.b) for more information on the evaluation
team’s assessment of the Red Hill Facility’s corrosion protection program.

The Red Hill Facility employs three methods of leak detection: (1) annual tank tightness testing; (2) ATG; and (3)
soil gas monitoring. Although the Navy conducts groundwater monitoring, EPA does not consider this activity to
be a leak detection method at this site. Each of these methods, including groundwater monitoring, is described in
the subscctions below. In addition to these methods, the Red Hill Facility previously employed the use of a tell-
tale system comprising a series of steel pipes that penetrated the walls of the USTs near the tank bottom to
observe fluid outside the steel shell of each tank; however, this system was decommissioned at all of the tanks and
1s no longer used due to concerns regarding corrosion and vulnerability of the tell-tale piping to leakage.

Tank Tightness Testing

Beginning in 2015, tank tightness testing at the Red Hill Facility occurs on an annual basis for all in-service
storage tanks and surge tanks. The tank tightness testing system is Mass Technology Corporation’s Mass
Technology Precision Mass Measurement System (MTPMMS). It uses a flexible probe inserted to the bottom of
the tank through the gauge port on the top of the tank. The device measures the differential pressure between a
point at the bottom of the tank and another point immediately above the surface of the fuel, over a period of 5
days when the tank is closed to any fuel transfer. At the conclusion of the test, the tester conducts a statistical
trend analysis of the pressure data to determine whether a leak exists. The Navy’s consultant reports that this test
can detect a total leak of as little as 0.5 gph, with a 95 percent confidence and a five percent probability of false
alarm. 0.5 gph is the current detection limit specified in the regulations for tank tightness testing. MTPMMS has
been third-party certified for bulk UST leak detection by Wilcox and Associates. It was first piloted at the Red
Hill Facility in 2008 using a 2-day test that was reported to have a total leak detection limit of 0.7 gph, and
implemented full-scale in 2009. Testing also occurred in 2011 and 2013. Starting in 2014, the testing contractor
revised the test method detection limit to 0.5 gph, based on the consistency of previous biennial test data and the
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results of a simulated leak evaluation performed by Ken Wilcox Associates, Inc. The tank tightness testing report
m Attachment C contains the most recent test records prior to the date of the facility evaluation for all tested
storage tanks except Tank 18.

ATG

ATGs on each of the Red Hill Facility tanks are calibrated at least once per year to an accuracy of 3/16 of an inch.
The Navy also verifies ATG measurements after each fuel movement with a tape measure calibrated annually by
the National Institute of Standards and Technology. Any discrepancies between the ATG measurements and
manual gauging greater than 3/16 of an inch® are investigated to identify potential leaks.

The Navy attempts to detect any unscheduled fuel movements (UFMs), including leaks, from their UST system
by collecting and processing ATG data using the Automatic Fuel Handling Equipment (AFHE) System.
SPAWAR’s contractor, Englobal, administers the AFHE system, and control room operators receive alerts of any
potential UFMs. AFHE accounts for volumes that move through the UST system using flow meters, and ATG
data combined with strapping charts. Under static conditions (no fuel transfers), AFHE generates a warning alarm
any time there is an apparent net loss or gain of more than half an inch of fuel in one of the tanks*, and a critical
alarm for more than 0.75 inches. During scheduled fuel transfers, AFHE generates a warning alarm for more than
one inch and a critical alarm for more than 1.5 inches. The evaluation team interviewed Mr. Teren Young from
Englobal, who explained the configuration of the Supervisory Control and Data Acquisition (SCADA) system and
the associated instrumentation and equipment. He presented an overview of how the control room interfaces with
the instrumentation and how the computer acquires data from the field sensors.

The Navy investigates any UFM alarm and documents the results of the investigation in a UFM report. The Navy
also conducts a visual trend analysis of ATG data using Excel Graphs that cover from several months to more
than a year. During the assessment, interviews with Navy staff and reviews of relevant documents did not indicate
that the Navy had made a formal determination as to the ATG’s limit of detection (in gph).

Soil Gas Monitoring

ERG reviewed soil gas data for the past few years. The Navy collects soil gas samples from three co-located wells
(completed at depths described as “shallow,” “medium” and “deep™) at each of the active storage tanks and
analyzes them in the field for volatile organic compounds (VOCs) using a photoionization detector (PID). The
Navy does not add any tracer compounds to their tank system. The PID displays readings in units of ppb total
VOCs. The Navy compares the results to an action level representing half of the calculated vapor concentration
for fuel-saturated water (280,000 parts per billion by volume [ppbv] for tanks containing jet fuel and 14,000 ppbv
for tanks containing marine diesel).

Groundwater Monitoring

ERG reviewed the quarterly groundwater monitoring report for the first quarter of 2016. The Navy collects
groundwater samples from four wells located in the lower access tunnel, one sampling point in the Red Hill Shaft,
and five groundwater monitoring wells outside of the Red Hill Facility tunnel system. The Navy collects samples
on a quarterly basis and analyzes the samples for petroleum constituents. The Navy compares results to site-
specific risk-based levels (SSRBLs) for total petroleum hydrocarbons as diesel fuel (TPH-d) and benzene, as well
as HDOH Environmental Action Levels (EALs). The Navy also measures each well in the Red Hill Facility
tunnel for the presence of light non-aqueous phase liquids.

IV.a.3. Limitations and Recommendations

Although tank level systems may be able to detect smaller inventory losses, a leak of less than 0.5 gph (4,380
gallons per year) from any of the tanks may not be detectable with the facility’s annual tank tightness testing.

¥ Note that 3/16 of an inch of product loss in the barrel of a cylindrical tank that is 100 feet in diameter translates to
approximately 1,000 gallons of product loss.

4 Note that ¥ of an inch of product loss in the barrel of a cylindrical tank that is 100 feet in diameter translates to
approximately 2,500 gallons of product loss.

$Navy staff were not able to provide information on the specific depths of each well during the evaluation.
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IV.b  Piping

1V.b.1. Findings

Piping components in the tunnel system between the Red Hill
Facility storage tanks and the pumphouse appear to be in generally
good condition, as do piping components from the surge tank into
the pump manifolds. Although the evaluation team noticed minor
surface defects and pitting on the pipeline in some areas (example in
Figure 1), there were no major issues observed on the piping. Any
potential leak paths in these areas would likely be contained by the
tunnel system and the oil-tight doors, and would likely be detected
by pressure drops monitored in the control room.

Piping systems at the Upper Tank Farm (where the system’s ASTs
are located) are in generally good shape and have been designed and
maintained to modern standards. Any potential product loss in this
area would likely be contained by the liner located beneath the
Upper Tank Farm tanks and equipment, and would likely be
detectable with a pressure drop in the piping system.

Figure 1. Example of Pitting on

Based on the observation that many of the rectifiers in the downhill Pipeline in Lower Access Tunnel
portion of the facility exhibited significant changes in voltage and

current over the period of time reviewed by the evaluation team, some of the impressed current systems on the
piping at the Red Hill Facility may not be functioning properly.

IV.b.2. Observations

After exiting the tanks, the steel pipes run along the side of an open tunnel down to the pumphouse. They are
suspended against the wall by a series of steel supports located approximately 30 feet on center. Roughly every
1,000 feet, the pipes penetrate a concrete wall that is approximately 3 feet thick. In some cases, the pipes are in
direct contact with the concrete. In others, they are sleeved with various non-metallic materials.

Pipes running between the pumphouse and the filling/dispensing locations (e.g., Hotel Pier, truck rack) also
receive cathodic protection from impressed current systems where they emerge from the underground tunnel to
the surface. Aboveground piping has a protective layer of noncorrodible material, as shown in Attachment B.

The Navy monitors pressure in each of the three pipelines that convey product between the USTs at the top of the
Red Hill Facility tunnel and at the pumphouse. Pressure transducers directly outside the pumphouse report to the

main control room. Facility staff noted that any catastrophic release of fuel would be obvious to the control room
almost immediately through the drop in pressure observed in the affected pipeline.

In addition to pipeline pressure monitoring, the Navy routinely conducts tightness tests on pipelines near the
shoreline that are regulated by the U.S. Coast Guard. The Navy has not yet implemented routine line tightness
testing for the portion of the facility uphill from the pump station, but during the evaluation Navy staff noted that
they plan to implement routine line tightness in these areas soon.

The Navy has carried out an extensive API 570 inspection of the piping system connecting the pumphouse at
Pearl Harbor to the Red Hill Facility tank farm. The API 570 inspection has been performed in addition to
‘pigging’ of the lines in 2010 and 2015. PEI has reviewed the API 570 inspection reports and concludes that the
piping system inspection process meets or exceeds industry standard.

During the evaluation, ERG collected voltage and current readings from the easily accessible rectifiers. However,
many of the rectifiers read zero voltage and current, and Red Hill Facility staff indicated that rectifiers are
routinely checked using a multimeter, because some of the meters on the rectifiers do not function properly.
During the evaluation, ERG requested information on all rectifier readings for the two months prior to the
evaluation for all impressed current systems, as well as a summary of what the voltage and current values should
be for each item. Attachment D summarizes the data provided by the Navy, along with the maximum percent
change observed in the voltage and current over the two-month period of interest.
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After the evaluation, Navy personnel indicated that some of the rectifiers had zero readings as a result of the
Upper Tank Farm piping and AST cathodic protection system awaiting repairs at the time of the evaluation. As of
May 9, 2017, the cathodic protection contractor has made repairs to all rectifiers with the exception of rectifiers 9,
12, and 13 which are scheduled for repair in June 2017. Navy personnel noted that the cathodic protection system
has a number of redundancies that still enable cathodic protection coverage with the noted rectifiers off line.

IV.b.3. Limitations and Recommendations
None.

IV.e Controls

IV.c.1. Findings

The Red Hill Facility control system contains all of the expected components and features, and is by far exceeding
industry standards by upgrading a system that is only 10 to 12 years old.

IV.c.2. Observations

During the evaluation, Navy personnel noted that the facility was in the middle of a “refresh” of the entire
instrumentation system. The old system was systematically being replaced with a new system in phases. The
inspection focused on both the current system in use and the evaluation of the new system being installed.

As with any facility handling fuel storage and movements, there is a central computer server that is controlling
and monitoring the whole facility. These systems are generally called SCADA systems and have many different
configurations determined by the needs of the facility. The SCADA system that was installed at the Red Hill
Facility is quite large in scale and scope for the needs of this facility. This server also acts as the alarm logging
and history database for the facility and stores all the data to be retrieved at any time. Also, there is a redundant
computer server that is always running and mirroring the data in the main server that can take over immediately in
case of a computer malfunction. The main control room for the facility is where the HMI (Human Machine
Interface) is located for the operator. This is the primary workstation during normal operations. There is always an
operator at these controls during normal conditions (24 hours per day, 7 days per week) and additional operators
are used during all cargo movements within the facility to assist the main operator. There are also remote
workstations located in other locations where full access to the SCADA system is available anytime. These
locations are mainly used in the event of a failure in the main control room or other emergency.

From the central operations room, almost every aspect of the operations can be controlled and monitored in real
time. The server acts as the master controller for the whole facility. The server communicates and controls the
equipment by connecting through a series of PLCs (Programmable Logic Controllers). Through the PLCs, the
operator can control valves, pump and receive levels, pressures, flows and temperatures. The SCADA server also
handles all alarms and shutdowns. The SCADA system monitors all parameters of the field instruments and will
alarm and shutdown necessary systems when the values have gone into alarm. Most alarms in the system are
“hard coded” in the system, meaning there is no way for the operator to change or override the alarms in the
system. The operator can set “service or operational limits” in the system to assist them in tracking the progress of
cargo operations. The server also has video and facility access security systems tied in so the operator can view of
these areas.

The design of the SCADA system at Red Hill Facility is one that allows for complete control of the facility and
allows for ease of future expansion and/or isolation of systems that might be out of service for repairs.

The new SCADA system being installed is very similar in design and application but it is being updated with new
PLCs and computer servers for reliability and future upgrades. The system is also being set up with remote
workstations just like the previous system. Most industrial facilities are running SCADA systems that are more
than 10 years old unless they have gone through a recent upgrade.

The purpose of the SCADA system is to show the values from all field instruments. The Red Hill Facility has just
under 800 field instruments and all of these instruments are inventoried and controlled through a computer
tracking system. Each instrument is assigned a bar code that can be scanned into the computer system and a
complete history of this device can be accessed. The computer system also keeps track of the calibration
requirements for each instrument. Through the computer system, a general service/calibration schedule is
generated to allow the technicians to maintain/calibrate field devices at all times. During the inspection, the
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technician demonstrated the process for the items that were to be calibrated that day. The technician logged into
the system and went to a page that informed him of the instruments that were due for inspection/calibration. The
technician can select the device in the database and the complete history and description of the device can be
found. In this database, the make, model, and serial number of the device can be found, the page number where
the device can be found on the piping and instrumentation diagrams (P&IDs) drawings, and the calibration data.
The database also has the information of when the item was replaced and the previous instruments details.

Once the technician selects the device to be calibrated, the system will open an instruction/sign off page for the
device. The technician can work with operations and follow the instruction to isolate and calibrate the device.
Throughout this process, the technician has to “approve” or “check off” each step of the calibration and report the
findings. During the whole calibration process, the SCADA system is monitored to make sure the proper alarms
are being set off or cleared during the process. The instructions in the database list the alarms and require the
technician to acknowledge the presence of the alarm in the SCADA system. After the technician is finished with
the calibration, the system will either mark that the unit passed and record the calibration information or, if the
unit fails the calibration, the computer system will generate a “trouble ticket” for the device that will show up as a
repair item for the technician.

The technician also explained and demonstrated how the system can be audited to make sure the
calibrations/inspections are completed. A report is generated after the calibration. The report has time/date stamps
when this was performed on the instruments. With this report, the operator/technician can log into the SCADA
system and pull up the alarm history for the device. The alarm history of the SCADA system should match the
time/date stamp found on the report from the database. The history of the logs can go back at least several years
and allows for a complete audit of the history of calibrations and inspections.

The Red Hill Facility presents a unique situation for TLI (Tank Level Indication) due to the size of the tanks. The
20 tanks built into Red Hill are 250 feet tall which is far taller than any industry standard tanks. This does create
an issue that there is not an “off-the-shelf” solution to monitor and measure the level of product in the tank. The
facility has been working with manufacturers of the TLI equipment to put together a level gauging system needed
to accurately monitor the levels in the tanks. The system they are currently using was made by GSI (Gauging
Systems, Inc.) and has been a reliable system that has allowed them to maintain 3/16 of an inch accuracy. This
accuracy is well within industry standards and allows for accurate and reliable measurement of the product during
all operations of filling and draining these tanks. The TLI units are connected directly to the PLC units for each
tank and are connected to the SCADA system so the operator is seeing real time data in the control room and
there is no delay. From these TLI units, the SCADA system can control the alarms for each tank.

In addition to the TLI units, each tank is equipped with an independent level switch. This level switch is powered
independently from the TLI Unit. This acts as a backup for the tank to make sure the tank does not overfill with
product. The level switch is a mechanical unit that, once activated, will send a signal to the SCADA system for
alarm and a signal to the main control valve for the tank to close. In essence, the facility uses an automated
overfill protection system (AOPS) as outlined in the 4™ edition of API 2350 and meets the criteria established for
existing AOPS.

On May 10, the evaluation team reviewed P&IDs and noted that drawings appeared to be complete, based on
prior knowledge of the Red Hill Facility and equipment observed during walkthroughs. P&IDs included
numbered instrument loops, terminal blocks, piping flows, branches, and lines. The evaluation team also reviewed
and discussed the process of updating drawings. Navy staff explained that the technician receives his own copy of
the drawings and identifies needed updates during his normal work. At the end of the year, all of his changes are
submitted to SPAWAR and the drawings are updated for the next year. The terminal then receives the new set of
drawings and the process is repeated.

In conjunction with the ATGs which are monitored constantly at the control room, each of the Red Hill Facility
USTs contains a high-low alarm, which indicates when a tank is approaching maximum allowable fill height, as
well as a high-high alarm, which indicates when the UST has been filled to the maximum allowable fill height.
These alarms report to the control room. The high-high alarm also triggers closure of the skin valve on each tank,
to prevent overfill. Facility staff noted that none of the Red Hill Facility USTs are typically filled beyond 88
percent, so the upper dome of each tank is not normally filled with fluid. Tank gauges are calibrated on at least a
semi-annual basis and checked by manual tank gauging after each fuel transfer.
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The Red Hill Facility also prevents overfills by working carefully with each ship’s crew during fuel transfers.
Fuel transfer operations are planned and documented through standardized Notice of Receipt and Declaration of
Intent protocols. Fuel transfer volumes are verified before initiating transfer, and the control room communicates
directly with ship staff via radio. Although control room operators typically taper off flow rates to avoid hydraulic
hammer, operators have the ability to cease any fuel transfer process immediately. The four surge tanks provide
flow equalization and mitigate hydraulic hammer in these circumstances. The control room and surge tanks are
located adjacent to the pump house, which the evaluation team visited on the afternoons of May 9 and 10.

1IV.c.3. Limitations and Recommendations
None noted.

IV.d Hotel Pier

1v.d.1. Findings

The Hotel Pier is the main fueling pier associated
with the Red Hill Facility, and is regularly
inspected by the Coast Guard along with all of
the other piers. It has all of the expected
secondary containment, emergency shutdown
systems, and alarms.

1V.d.2. Observations

After the opening conference on May 9, the
field team viewed the Hotel Pier (see Figure 2).
The Hotel Pier is the main loading and unloading
pier adjacent to Building 1757. This location also
births the largest ships of any pier connected to
the UST system. The Hotel Pier comprises four
“hotels” (each “hotel” is a group of connections

for the JP-5, JP-8, and F-76 pipelines). The Hotel . . .
Pier is made of concrete with spill and leak Figure 2. Overview Photo of the Hotel Pier

containment; it does not have any loading arms. It

had all the expected environmental controls such as drip channels sloped to the pier’s storm sewer system,
emergency shutdown systems, and alarms. Any spills or stormwater that land on the Hotel Pier drains to the storm
sewer system located beneath the pier. When no ships are present, the storm sewer drains directly to the harbor
through an outfall located near the southeast corner of the pier. However, when a ship approaches the pier for the
purposes of fuel transfer, Navy personnel close a valve near the outfall which redirects any fluid in the storm
sewer to the Navy’s Fuel and Oil Recovery Facility (FOREFAC) for wastewater treatment. In this manner, the
storm sewer system beneath the Hotel Pier provides secondary containment for all fuel transfer equipment at the
pier.

During the evaluation, Navy personnel noted that the U.S. Coast Guard inspects the Hotel Pier annually for
compliance with Title 33 of the Code of Federal Regulations. After the inspection, the Navy will either receive a
citation from the Coast Guard if any deficiencies are noted, or a single sheet of paper indicating that no
deficiencies were found. ERG reviewed this documentation for the past few years and noted that the Coast Guard
determined the Hotel Pier to be in compliance during recent inspections.

Piping systems at the Hotel Pier and lower tank farm are in generally good shape and have been designed and
maintained to modern standards. Any potential product loss may seep into the harbor but would be detectable
with product loss and pressure drop in the piping system.

Thorough operational procedures are in place at the pier system in the form of visual inspection and maintenance
procedure on the piping system to prevent such incidents.

ERG observed multiple visible and audible alarms on the Hotel Pier, but did not test the alarms during the
evaluation.
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IV.d.3. Limitations and Recommendations

Since the Coast Guard regularly inspects the piers, ERG and PEMY recommend that EPA and HDOH leave the
Hotel Pier and other piers out of future inspection plans for Red Hill Facility.

IV.e Other Components

IV.e.1. Findings
No concemns were noted at the truck loading rack or Upper Tank Farm.

IV.e.2. Observations

The evaluation team visited the truck loading rack on May 11™. At the truck loading rack, fuels are dispensed to
trucks, but no fuel is added to the system. The field team observed secondary containment structures at the truck
loading rack, including curbing, grading of concrete, and a central sump. All observed structures were in good
condition with no major debris or visible cracking.

The Upper Tank Farm has ASTs with leak detection and double bottoms. A large leak or overfill may cause
product to migrate outside the tank and into the lined tank farm.

ERG observed multiple visible and audible alarms at the Truck Loading Rack, but did not test the alarms during
the evaluation.

IV.e.3. Limitations and Recommendations

None noted.
V. FACILITY OPERATIONS
V.a  Staff

V.a.1. Findings

The Red Hill Facility already has a training program in place that meets the requirements of the UST regulations
that will soon be applicable to the facility. Although the facility did not conduct an annual refresher training in
2014 (likely due to furloughs), they have otherwise been conducting annual training on a regular basis.

V.a.2. Observations

On May 10, the evaluation team reviewed operator training records. ERG determined that the Navy is already
meeting training requirements. ERG reviewed training records for the past three years, which were provided by
the Navy’s training supervisor, Eric Seman. The Navy provides operators of the UST system with annual, generic
UST training through USTtraining.com, and one-time, site-specific training on specific operations that each
employee will support at the facility. Mr. Floyd noted that operators cannot advance to the position of control
room operator until they acquired a specific amount of experience in the operations group (¢.g., as a “rover”).

The generic UST training includes separate training classes for Class A/B and Class C operators. ERG briefly
reviewed the slides provided during the training and verified that the curriculum was appropriate for the different
classes of UST operators. ERG also reviewed the matrix that tracks site-specific training and noted that it
generally covers the work areas relevant to UST system operation. ERG was able to verify training records for
most of the individuals with whom ERG interacted during the evaluation.

V.b  Recordkeeping

V.b.1. Findings

Records and documents maintained for the Red Hill Facility’s UST system were generally in order, readily
accessible, and up-to-date.

V.b.2. Observations
The evaluation team reviewed the following documents for the Red Hill Facility while on-site:

e P&ID Drawings;
e Facility Response Plan;
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Integrated Contingency Plan;

UST tank tightness testing records;

Tank gauge calibration records;

UST operator training records;

Pipeline Integrity Management Plans from 2010 and 2015;
Draft pigging report from 2010;

As-built diagrams from the 1940s illustrating the original construction of the USTs;
Unscheduled fuel movement (UFM) reports;

Monthly rectifier readings;

API 653 inspection reports from 1998;

Tank assessment reports (TARs) from 2007; and

Fuel Department Operations Manual.

The facility maintains all records on-site. In addition to documents reviewed on-site, the evaluation team
requested copies of the following documents for further evaluation after the close of the on-site portion of the
assessment:

e Integrity Management Plan from 2015;

e Draft pigging report for 2010;

e First UFM report (including the resolution of any issues noted) for each month from December 2015 to April
2016;

e Monthly rectifier readings for fuels for March and April 2016, along with parameters used to evaluate the
readings;

e API 653 inspection report from 1998 and TARs from approximately 2007 for each of the 20 tanks that was
inspected;

e Fuel Department Operations Manual;
e Copy of slide from inspection introductory presentation showing general layout of the facility;

e Description of any corrosion protection, overfill prevention, and leak detection practices/equipment used for
the surge tanks, as well as an as-built drawing that illustrates the construction of the surge tanks; and

e Summary of current status of Modified API 653 inspections for the 20 storage USTs and 4 surge tanks, API
653 inspections of the Lower Tank Farm ASTs, and API 570 inspections of each section of piping.

The Navy provided all of these documents through a rolling submission that ended in November 2016.

V.b.3. Limitations and Recommendations

PEI has not performed a thorough review of all inspection reports due to a lack of availability. The Navy provided
full tank inspection reports for Tank 5 only.

V.c  General Housekeeping

In general, housekeeping was excellent throughout the areas observed by the evaluation team.
V.d Emergency Response

V.d.1. Findings

The evaluation team verified that emergency response plans were in order, readily accessible and up-to-
date. The team also verified that facility staff are adequately trained for emergency response activities
and possess a working knowledge of what is required in the event of a spill or other type of release.

V.d.2. Observations

As discussed in the recordkeeping section (Section V.b), the evaluation team reviewed the site-specific
Facility Response Plan, Integrated Contingency Plan, and Fuel Department Operations Manual. In
addition to reviewing these plans, the evaluation team discussed emergency response activities with
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facility staff (e.g., to respond to spills in the harbor) and talked through emergency response drills that
facility staff execute to ensure operational readiness.

V.d.3. Limitations and Recommendations

None noted.
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Red Hill Facility EPA and HDOH Site Visit Agenda
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Dav 1 — Monday, 09 Mayv 2016

Topic/Activity Group Location Time Remarks

Joint in-brief for ALL | Bldg. 1757, 0730- Introductions, facility overview, safety/security

EPH/HDOH and 2™ Floor 0815 brief, and temporary badging

Board of Water Conf. Room

Supply

Records Review All | Bldg. 1757, 0830- | - Review of how equipment records are kept
2nd Floor 1050 | - Maintenance and inspection practices
Conf. Room - Compliance with standards

- Type of instrumentation

- Reliability of system configuration

- Emergency response procedures

- Equipment and training records

- Alarm systems, procedures, and reliability of
controls  systems

- Records related to staining in the tunnels or

Walk-down of Red Hill Upper All | Adit5to Tank5 | 0800- | View visible portion of tank externals

Tank Gallery from Tank 15/16 to 0845 | in upper gallery
Tank 5
View Tank 5 All Tank 5 0845- | Observe tank 5 from pedestrian

0915 | walkway

No Photography
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Dav 2 — Tuesday, 10 Mavy 2016

Walk-down of Red Hill Lower All Lower Tank 0915- | View oil tight doors, corrosion

Tank Gallery from Tank 20 to Gallery 1015 | monitoring locations, determination of
Red Hill Shaft piping wall thickness, kinds of piping,
API fire rating of valves etc.

View Red Hill Shaft All | Red Hill Shaft 1015- | NAVFAC EV to coordinate access and
1030 | viewing of RH Shaft

Walk entire Harbor Turmel from | All | Harbor Tunnel 1030- | View piping in tunnels

el

Dav 3 — Wednesday, 11 Mav 2016

Review of documentation and All | Bldg. 1757, 2nd 0800- | Continuation of previous days review
facilitics as required Floor Conf. 1600 | as required.
Room
Limited SME availability

Dav 4 — Thursday, 12 May 2016

Review of documentation and All | Bldg. 1757, 2nd 0800- | Continuation of previous days review
facilities as required Floor 1600 as required.
Conf.Room
Limited SME availability
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Photograph Log
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DATE TAKEN: 5/9/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 1

COMMENTS:

Fuel Department Operations
and Maintenance Manual

DATE TAKEN: 5/9/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 2

COMMENTS:

Integrity Management Plan —
POL Pipelines (May 2015)
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DATE TAKEN: 5/9/2016
TAKEN BY: Chris Krejci SITE LOCATION: Red Hill Facility
PHOTO #: 3

COMMENTS:

Final API-653 Inspection
Report for Tank 15 (January
2007)

DATE TAKEN: 5/9/2016
TAKEN BY: Chris Krejci SITE LOCATION: Red Hill Facility
PHOTO #: 4

COMMENTS:

2013 Spill Control and
Countermeasure (SPCC)
Plan for Commander, Navy
Region Hawaii (CNRH)
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DATE TAKEN: 5/9/2016
TAKEN BY: Chris Krejci SITE LOCATION: Red Hill Facility

PHOTO #: 5
COMMENTS: S
NAVSUP FLCPH Fyg, DEPT
) DIRECTOR
Integrated Contingency Plan COMMANDER NAVY ReGion
oM 1 HAWAI
INTEGRATED CONTINGENCY PLAN
(ice)

FOR OFFICIAL USE oMy

DATE TAKEN: 5/9/2016
TAKEN BY: Chris Krejci SITE LOCATION: Red Hill Facility

PHOTO #: 6
COMMENTS:
Red Hill Tunnel Fuel
Storage Facility Response
Plan
N | 1
RED HILL TUNNEL FUEL STORAGE
FACILITY (RHTFSF)
g RESPONSE PLAN
L]
B
2
Red Hill Facility Evaluation Report B-3 June 2017

B-25 BWSO007147



B-25

DATE TAKEN: 5/9/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 7

COMMENTS:

Integrity Management Plan —
POL Pipelines (November
2010)

DATE TAKEN: 5/9/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 8

COMMENTS:

Tank Tightness Test Binder

-
e
NAVAL SuppeLy SYBTEME CoMmMAnn

FLEEY LoGIsTICs Cunren
PEARL Hannor

RED HiLL

TANK TIGHTNESS TEST
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DATE TAKEN: 5/9/2016
TAKEN BY: Chris Krejci SITE LOCATION: Red Hill Facility
PHOTO #: 9

COMMENTS:

Fire, Life Safety, and
Environmental Risk
Assessment

DATE TAKEN: 5/9/2016
TAKEN BY: Chris Krejci SITE LOCATION: Red Hill Facility
PHOTO #: 10

COMMENTS: . . ‘ -
e ‘ il
UST Operator Training R . |
Program — Roster Sheet L P = b e
= > f
i %
— 3 ’i
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DATE TAKEN: 5/9/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 11

COMMENTS:

UST System Operator
Training Records

N BRI n § A | A AT TR MR
chase A

DATE TAKEN: 5/9/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 12

COMMENTS:

UST System Operator
Training — Certificates of
Participation
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DATE TAKEN: 5/9/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 13

COMMENTS:

Final 2015 Annual Leak
Detection Testing Report

LEAK DETECTION TING
REPORT oF 14 QUEESFIELD.
‘WTED

Yu ml 'n.‘m"mb STORAGE

RED HILL
"mmimouun FUEL

) JOINT BASE PEARL HARBOR.

HICKAM, HAWAN

DATE TAKEN: 5/9/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 14

COMMENTS:

Pipelines running from Hotel
Pier
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DATE TAKEN: 5/9/2016
TAKEN BY: Chris Krejci SITE LOCATION: Red Hill Facility
PHOTO #: 15

COMMENTS: T i

One “Hotel” of four on the
Hotel Pier, with risers for all
three fuels stored at the Red
Hill Facility

DATE TAKEN: 5/9/2016
TAKEN BY: Chris Krejci
PHOTO #: 16
COMMENTS:

Telephone at Hotel Pier
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DATE TAKEN: 5/9/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 17

COMMENTS:

Trailer mounted flowmeter

DATE TAKEN: 5/9/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 18

COMMENTS:

Hotel Pier looking east from
the end of the pier toward
Red Hill
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DATE TAKEN: 5/9/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 19

COMMENTS:

View of docks adjacent to
pier illustrating the boom
system in place to control oil
spills in emergencies

DATE TAKEN: 5/9/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 20

COMMENTS:

Spill response kits inside of
cage on Hotel Pier

S

o
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DATE TAKEN: 5/9/2016
TAKEN BY: Chris Krejci SITE LOCATION: Red Hill Facility
PHOTO #: 21
COMMENTS:

Alarm system at Hotel Pier

DATE TAKEN: 5/9/2016
TAKEN BY: Chris Krejci SITE LOCATION: Red Hill Facility
PHOTO #: 22
COMMENTS:

Emergency response number
posted

Red Hill Facility Evaluation Report B-11 June 2017

B-25 BWSO007155



B-25

DATE TAKEN: 5/9/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 23

COMMENTS:

Diversion valve for Hotel
Pier storm water drainage
system

DATE TAKEN: 5/9/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 24

COMMENTS:

Hotel Pier alarms
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DATE TAKEN: 5/9/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 25

COMMENTS:

Emergency response number
posted

W 17 47 SN
Vil KoY

EMERGENCY

DATE TAKEN: 5/9/2016

TAKEN BY: Chris Krejci

PHOTO #: 26

COMMENTS:

Pipes entering the ground
running uphill from the
Hotel Pier. Above-ground
piping is covered with a
layer of noncorrodible
material.
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DATE TAKEN: 5/9/2016
TAKEN BY: Chris Krejci SITE LOCATION: Red Hill Facility
PHOTO #: 27
COMMENTS:

Pumphouse

DATE TAKEN: 5/9/2016
TAKEN BY: Chris Krejci SITE LOCATION: Red Hill Facility
PHOTO #: 28
COMMENTS:

Pumphouse
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DATE TAKEN: 5/9/2016
TAKEN BY: Chris Krejci SITE LOCATION: Red Hill Facility
PHOTO #: 29
COMMENTS:

Pumphouse

DATE TAKEN: 5/9/2016
TAKEN BY: Chris Krejci SITE LOCATION: Red Hill Facility
PHOTO #: 30
COMMENTS:

Pumphouse
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DATE TAKEN: 5/9/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 31

COMMENTS:

Tile covering French drain
beneath Red Hill Facility
tunnel

DATE TAKEN: 5/9/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 32

COMMENTS:

Pipelines supported by
concrete wall in tunnel
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DATE TAKEN: 5/10/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 33

COMMENTS:

Tank vent associated with
one of the storage USTs.

DATE TAKEN: 5/10/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 34

COMMENTS:

Minor cracking in tunnel
floor
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DATE TAKEN: 5/10/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 35

COMMENTS:

Stairway leading to gauging
port on top of underground
storage tanks

DATE TAKEN: 5/10/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 36

COMMENTS: SP-26

Underground storage tank
nozzle and skin valve
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DATE TAKEN: 5/10/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 37

COMMENTS:

Cover for soil vapor
monitoring wells

DATE TAKEN: 5/10/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 38

COMMENTS:

Pipeline running to fuel oil
recovery (FOR) process
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DATE TAKEN: 5/10/2016
TAKEN BY: Chris Krejci SITE LOCATION: Red Hill Facility
PHOTO #: 39
COMMENTS:

Tell-tale system on Tank 19
(Tank 19 has been
permanently removed from
service and the tell-tale
system has been
decommissioned).

DATE TAKEN: 5/10/2016
TAKEN BY: Chris Krejci
PHOTO #: 40
COMMENTS:

Tell-tale system on Tank 19
(Tank 19 has been
permanently removed from
service and the tell-tale
system has been
decommissioned).
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DATE TAKEN: 5/10/2016
TAKEN BY: Chris Krejci SITE LOCATION: Red Hill Facility
PHOTO #: 41
COMMENTS:

Skin valve on tank nozzle

DATE TAKEN: 5/10/2016
TAKEN BY: Chris Krejci SITE LOCATION: Red Hill Facility
PHOTO #: 42
COMMENTS:

Pitting on pipeline
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DATE TAKEN: 5/10/2016
TAKEN BY: Chris Krejci SITE LOCATION: Red Hill Facility
PHOTO #: 43
COMMENTS:

Typical surface defects on
pipeline

DATE TAKEN: 5/10/2016
TAKEN BY: Chris Krejci
PHOTO #: 44
COMMENTS:

Staining on Tank 5, just
below and to the right of the
nozzle.
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DATE TAKEN: 5/10/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 45

COMMENTS:

Tank penetrations near the
bottom of Tank 5

DATE TAKEN: 5/10/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 46

COMMENTS:

Staining on tunnel wall

(appearance similar to
bunker oil)
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DATE TAKEN: 5/10/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 47

COMMENTS:

Spill kit in tunnel

BSSPILL KT

| O

n-y‘ LT SIN— o R e

DATE TAKEN: 5/10/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 48

COMMENTS:

Typical flush-mounted
groundwater monitoring well

near underground storage
tanks
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DATE TAKEN: 5/10/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 49

COMMENTS:

Pipelines supported by
concrete wall in tunnel

DATE TAKEN: 5/10/2016

TAKEN BY: Chris Krejci

PHOTO #: 50

COMMENTS:

Pipelines supported by
concrete wall in tunnel

Red Hill Facility Evaluation Report

B-25 June 2017

BWSO007169



B-25

DATE TAKEN: 5/10/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 51

COMMENTS:

Flashing lining tunnel walls
in some areas

05/10/2016 14:48

DATE TAKEN: 5/10/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 52

COMMENTS:

Oil-tight door
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DATE TAKEN: 5/10/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 53

COMMENTS:

Counterweight for oil-tight
door

DATE TAKEN: 5/10/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 54

COMMENTS:

Flashing lining tunnel walls
in some areas
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DATE TAKEN: 5/10/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 55

COMMENTS:

Typical Surface defects
noted on piping, showing
failure of the pipeline
protective wrap. Facility staff
noted that this does not affect
piping integrity, and the
protective wrapping is
actually scheduled for
removal.

DATE TAKEN: 5/10/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 56

COMMENTS:

Markings describing pipe
defects
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DATE TAKEN: 5/10/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 57

COMMENTS:

Pipe support in tunnel

DATE TAKEN: 5/10/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 58

COMMENTS:

Sump and float switch in
tunnel
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DATE TAKEN: 5/11/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 59

COMMENTS:

Rectifier near Hotel Pier
showing no voltage or
current

\

DATE TAKEN: 5/11/2016

TAKEN BY: Chris Krejci

PHOTO #: 60

COMMENTS:

AST tank in Upper Tank
Farm

Red Hill Facility Evaluation Report

B-30 June 2017
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DATE TAKEN: 5/11/2016
TAKEN BY: Chris Krejci SITE LOCATION: Red Hill Facility
PHOTO #: 61
COMMENTS:

Truck loading rack

DATE TAKEN: 5/11/2016
TAKEN BY: Chris Krejci SITE LOCATION: Red Hill Facility

PHOTO #: 62
COMMENTS:
Truck loading rack
05/11/2018 13:35
Red Hill Facility Evaluation Report B-31 June 2017
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DATE TAKEN: 5/11/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 63

COMMENTS:

Truck loading rack

DATE TAKEN: 5/11/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 64

COMMENTS:

Spreadsheet documenting
operator training (names
have been cropped out).

OFF LIST FOR FueL

14:28
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DATE TAKEN: 5/11/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 65

COMMENTS:

Text from 2015 Integrity
Management Plan describing
cathodic protection systems
on-site.

et e
e o o]
B e e Tl

DATE TAKEN: 5/11/2016

TAKEN BY: Chris Krejci

SITE LOCATION: Red Hill Facility

PHOTO #: 66

COMMENTS:

Declaration of inspection
form

ON OF INSPECTION — - oot o s é‘_ﬂ

Leoad Py =

e L N hensd
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-
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DATE TAKEN: 5/11/2016
TAKEN BY: Chris Krejci SITE LOCATION: Red Hill Facility
PHOTO #: 67
COMMENTS: - 7
Tank tightness testing -
records R D e S B
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FINAL 2015 ANNUAL

LEAK DETECTION TESTING

REPORT OF 14 BULK FIELD-

CONSTRUCTED

' UNDERGROUND STORAGE

2| TANKS AT

4.5 | RED HILL UNDERGROUND FUEL
= STORAGE FACILITY

JOINT BASE PEARL HARBOR-
HICKAM, HAWAII

Prepared for:
Defense Logistics Agency Energy
Ft. Belvoir, Virginia

bleph el nulel.
NAVFAC Atlantic
Contract N62470-10-D-3000-0048

2nPuitted P\
Michael Baker International
Virginia Beach, VA

|  Dgle:
6 JULY 2015

Michael Baker

INTERNATIONAL
blolect: 1X030€
a2t 1.1.89
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el 19fc 1yy, vol Po 20giet Pelow 0.1 gl

Exumple:

={.%0 gpP.
Delog We atutlelcyl guglyzlz ol Hae feel cacnlz: 0.0 gpV + Zangis Boof oL .40 gl = 0.5148

P
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LFe 0.3 gl VDK greslonel, gnotet for Pe lezfing ol tHe Ke¥ HIN faufa Ty 3000, 3011, 9o
S013 muz ertabzled dnring Fo fmangos! Pleonls] feel cacnt 1o 3000, Dne fo e PelghPl ant
nnconaantiony] :pPetles] Poltory constinction ob e fenke, WL exfabPlleleq 9 covzerastise lopf
WDTE ol 0.1 gpl. Beze9 o e couelaleney, ol tFe presionz Pleonlyl feef Yufs an¥ (Fe 162nifz ol g
zhmnnlstel lesk easlostion poarlonmey Py Koo Mllcow Vezeoclulez Ime. o Wey 5000 (Bel 03}, WIC
T2 contlant Tu weatelug e lent WDTK o 0.2 gpF. 1Ps 0.2 gpP WDTE e 28] comrerasting

welutiac [o Pe ezt melPol colenlglet 1ode oL 0.375 g,
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3.0 FEVE DELECLIOW LE2LIVC vAD BECIT 12

WLC 2 et 1epoile sie proalled o Vppeudix V. LHe 14 BRCNZLe meie lesk Yelootlon foeicd
w#1tF 1o YelecisPle Ioak gPoae e catalbliolel foof metPols WDIEK oL 0.2 gpP. BRCNZ1z2 2, T,
1N, wn9 18 wmere ont-ol-zaralce Ymlog BPe teal crant an9, Herslone, pot feelicq. Iy 999 on,
BECOZL 1€ muz ferporatlly, leolulet ow weeslalug 998 ouyl el Ymlug He fs2f casnt, Yne o
tnel qnullty leencz woY see lealel ot loze Wan e anle PP probnct loacl. Lozt 1e2nliz me PeleY

Iy LaPle 3-1.

LaPle 3-1: Loat Heenliz

Vet | HeleWI | Diwwsio | B‘x}iiiici Conllbed %
Q@eﬁg;;ﬁﬁw {Eii) » T((Ei@si} » ﬁ@!gﬂfé‘ Modee ) T o
ey &bl '

BECOZL | 336 (00 berormmently BerossT luowr dornles

BRCNZLS 320 166 S08.3 1h-¥ 0.2 Fi EePinary — 10 hePrngy, 3012 baze
BECNELZ 336 (00 3103 1h-2 0.2 T hePenary, — 10 BePrnury, 3012 byeze
BECH2L 320 160 31101 1h-8 0.2 1€ OcinPsi ~ 33 OctoPer 3014 baez
BRCNZL 2 20 160 On-ob-@oiales ot hippection

BrCNZLC 336 (00 3ile 1h-2 0.2 I OetoPer — 31 OctoPer 3014 byaz
BECIZL A 326 166 313352 1h-2 0.2 12 VioreiPes — 33 MossmPer SO1T buze
BECNZLSE 320 160 311.02 b2 0.2 It OctoPer — 31 OntoPer S0IH bgee
BECNIZL D 320 160 31T.48 1b-2 0.2 33 OctoPer — 38 OctoPer 3019 byze
BECNZ2L 10 330 100 STIRG 1b-2 0.2 3T OctoPer — ) MossuPer SOT byze
BECQ2L T 30 166 MER: 1b-2 0.2 18 EoPusy — 33 RePummn, 3012 baes
BECOZ2L 15 320 166 31820 -2 0.2 ¢ VoaciPer - 13 MoscimPer 3014 baze
BECOZL I3 320 160 SIS B-AQ 0.2 3o Vil -5 Wy, 3012 byze
BECO2L T4 320 106 Ont-ol-Zeralos tot Inspsction

BECOZLIZ | 320 100 310.83 E-10 0.2 B Pl - 1% 7oy, S012 Bz
BECNZ2L 1@ 320 160 8.8 E-50 0.2 Wy, -~ 0 Wy, 3012 byze
BEC2L 1) 320 106 Ont-ol-Zeralos tot Inspsction

BECOZL 12 320 166 Ont-ol-Zersles lon Walintsnsocs

BEC{12L To 320 160 beumyuently BemoreT o doiales

BECNZ2L 30 326 166 3113z 1h-2 0.2 38 OnioPer — 2 YnsasmPer 301 buze

2
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3.0 COPCTNZI0M2 VD BECOHMMEVADY LIOKE

3.1 Conclnzions

bomiscu ob P 18 BRCOIZ e peesa (Fe SOI2 Plenulsl lesl Yelectlon feeilug. BRCONRLZ 2, I¥, 1)
a0 1¥ wote oni-ol-zeralon 909 mots nol teeict. 1Pe opf oL BRECOZL 10 o2l sz pof coulineicd of

Be QI BelgPt (-310 1sal) Yne o oporations] Hltatlons: lzetlog mae contincteq uf 28 el

e

3.3 Keorommenlsiions

Young] fesl datection leeflng ol (Fe I BRCNZ12 2Honld Pe Tnltiete on o1 Pelots e gnongl
somlaetesny, 9ete ol 1Y Oclober 3012 npYer DI'Y Euoigy 'z Deul Detactlon CIAL fo comply, alP
YOO sgeemend. In o%%on, e DI'Y Hoeugy ewK Detection CNE #Ponld Pe potllled
Tormelglich, mPer BRCNZL 10 can Po HleY fo Ji2 Inll Ul Pelgll anY wPen rowelvlng lom
BRCO2Le (BRECOZL 2, 14, 1) 909 18) 16 cuch pluced Pack i 2e1alee Iy o1ler fon lesl Yotectlon

teeflog fo Pe comwpleist to comply, 1P YOO sgiccment.
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1.0 BEEEBEU/CE?Z

Kel Ol Elosl 3013 Blennlyl Iutegtlty, Leaflug Beport OL BnlK Eleld Comafircied
NuYergrormq 2forsge LankK 3 — Ked HII NnYergrormd 2torsge Enel
2forgge kgclllfy, lout Byee begrl HurPor - HlcKgm, Hams!. brepurcd
tor. DI'V Eweig), Ef. Belnolt, Aliglnls, muder MVAEVC Vignfc
Confrgct MO3%10-10-D-3000-005€. Dgted: 1) VRHUITS013.

(ploal Gnal taul wepoit lon 12 BRCORIz 16216t - 3013 Blawstal

NSRS

KeL 03 [eflng Py Fe MMCTDE (35™ EQllon): Weez LecPuology Corporstlon —
breclelon Weeze Wegeniement 2)efemme 2IN-1000 snd CBN-1000 (3t
Pom. feef) — BOI'K NMDEECEONMD 2LOKVCE LVMK TEVK
DELEC.LIOV WELHOD (20,000 gsllonz o1 gresfer).
Ieanie Dgte: 33 Vgret 1000
Kealelow Dgte: 30 DecemiPer SO11
P \\mmm.omel9de.orp\eagle\gez fecPoology 9.Ptml

Kel 03 Leeflug ol e Wyee LecPuolog) Corporgtlon 2IN-1000 ek Detectlon
2yefer o 13 WHow Csllon LsuKe gf Keq HII. breparcqd for: WlcPyel
BgKer 1. Iic. brepsred By : Ko MIlcox Vezoclafez, Tc.
Dgteq ) sy, 3000

10
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d Mass
ML Technology

CORPORATION

EI2C Be9d HIII
begll HatPou, HI

2lfe 2npeLaleol — Ligale BlcKefzou

Precision Leak Measurement Report
P.O. Box 1578
Kilgore, Texas 75662

brolect Wsauggel — INL. INgLK Csl9ou

2cope ot MolLK: Enwulel gll tegn'ied wauggsweut, IsPol, 261nlcee, wafellsle sud egnlpwent
fo petorw £Me tegnled suungl flgbfueee fe2flug ot LgukK # 3 gu nudsigLonud
tnel 2forege f9uk locafeqd gf EI2C Be9 HIII, besil HatPol, HI.

.
BepoLf cowplleq Py: 7 A—\

BQK)\ 2langblel

SNWIISLA

Dgfe: 03-T3-3072

leaflug ot Louk # 5 g T5,00,000 gsl nubergronu9 2forsge f9uK locgfed 9f EIRC Bed HII, begtl
HoLPol, Hamg!! cowwesuceq EePrngry IT, S0T2 gud mge cowplefeqd EePrLngip T€, S0T2. 1Me 1eanlf ot
fMof feeflug l2 fMof M6 fouKk 2)p2few 2 defelulueq fo Pe flglf fo leolsflou. VIl fguk asinez mele
9legnafelp 2ecnied 2ncH £Msf vo nunznsl Legqluge mele vofed. Llee2flug mgz pertorwed nzlug £Me

g2z lecMuolog) Colpolgflou profocolz 26f onf lu fMe fPILG polf) englnsfloue.
mele 9Y9egngafel) 2ecnied ancl fMaf gup !9 lo2e mgz leolgfed fo legKsge.

VIl f9uk aglnee
1MeLstors, fMe

coufsluweuf lufegllf) ot fFe fauk mgz uof cowplow!2e9 guq M6 fe2f 2 couz!deLsd couclnalne.

1loukK#3: VireL I50 Ponte ot fe2flug fMe fauk 12 ceLftleq fo Pe fight.

B-25

m:”“’m
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1auK Dafg LguK & 3

Dlswefel: T00 i£. Helght: 520 .

lguK Lzpe: NeLflcgl N2l Coufeufe: 1b-8

2pheciic CLanlf): 0.80 brLo9nct lensl: 508.5 .
2f9iLf Dafe: 0S\TT\3072 Cowpleflou Dsfe: 03\Te\s072
Nu!f OpeLgfol: lignlz BlcKefz0u le2f Beanlfa: Celfltleq Lighs

FISC Pearl Harbor

12" line running S.W. approx. 6"
to a 12" DBB valve.

20" line running S.W. approx. 6"

to a 20" DBB valve. 6" water draw line running

S.W. approx. 14" to a 6"

8" line running S.W. approx. 6" DBB valve.

to a capped end that has 4 -3/4"
pipes coming off it and running
approx. 45ft to a drain bank.

All dimensions, line locations, sizes and
valve descriptions have been furnished
by the facility operator.

m:‘“‘"&‘- 2
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Beanlfz

1Me Hn!9 wezz2 dg9fg mgz Lecolded onsl g I50-Font petlod. V lluegl teglezelou ot M6 Lecoldeq Hin!g
wgz2 dafg te2nlfeq lu g cPauge 19fe defecteqd Pelom e w!ulwnuw defecflou lensl ot 0.2 gsllouz pet
Font. VIl fsuK aglaez mele 996gngfel) 26cnied 2ncl £Mgf gu) Hnld loze mgz leolgfed fo legKage.
1Veretore, £Me coufsluweus lufegLifp ot fMe fguk mgz vof cowplowlzed sud fPe feaf l2 coualdered
couclnalas.

lauK # 3 12 cerfitleq fo Pe figHf.

Tank Test Results Summary
Mass (ft H20)
160340~

160338 -

160.336-

160334 -

160332~

160.330-

160328 -

160.326-

160324 -

160322~

160320~ | 1 | | 1 1 1 1 | 1 | 1 1 1 1 |
20 25 65 70 75 80 85 90 95 100 105 110 115 120 125 130

Tank:| Red Hill Tank 2 Test Results | LinearRegression [~
TestNo:| 2015 The linear regression performed on data for the S-day test sequence indicates a
smm| 2111445 volumetric change rate below the MDLR of 0.5 GPH and is interpreted as "NO
LEAK™

WMI 211818

Compensated Data ‘——

m‘*"% 3
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d Mass
ML Technology

CORPORATION

EI2C Be9d HIII
begll HatPou, HI

2lfe 2npeLaleol — Ligale BlcKefzou

Precision Leak Measurement Report
P.O. Box 1578
Kilgore, Texas 75662

brolect Wsauggel — INL. INgLK Csl9ou

2cope ot MolLK: Enwulel gll tegn'ied wauggsweut, IsPol, 261nlcee, wafellsle sud egnlpwent
fo petorw £Me tegnled suungl flgbfueee fe2flug ot LguK # 3 gu nudsLgLonud
tnel 2forege f9uk locafeqd gf EI2C Be9 HIII, besil HatPol, HI.

.
BepoLf cowplleq Py: 7 A—\

BQK)\ 2langblel

SNWIISLA

Dgfe: 03-T3-3072

le2flug ot Louk # 3 g I5,00,000 gsl nubergronu9 2forsge f9uK locgfed 9f EIRC Bed HII, begtl
HotPol, Hams!! cowweuced EePrngr) Td, S0T2 sud mgz cowplefed EePrngrp To, S0T2. 1Me Leenlf
ot fMof feaflug 2 fMaf fMe fauK 2pefew 12 deferwlued fo Pe flghf fo leolgflou. VIl fsuK nglnez mele
9legnafelp 2ecnied 2ncH £Msf vo nunangl Legdluge mere vofed. lezflug maez pertorwed nalug fMe

Wgzz2 lecMuologp Colporgflou profocolz 26f onf lu fMe fPILG polfp englnsfloue.
mele 9Y9egngafel) 2ecnied ancl fMaf gup !9 lo2e mgz leolgfed fo legKsge.

VIl f9uk aglnse
1MeLstors, fMe

coufsluweuf lufegLif) ot fMe fauk mgz vof cowplow!2eq suq M6 fe2f 12 coua!deLeqd couclnalae.

1loukK# 3: VireL I50 Ponte ot fe2flug fMe fauk 12 ceLftleq fo Pe fighf.

B-25

m:”“’m
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1auK Dafg LguK % 3

Dlswefel: T00 i£. Helght: 520 L.

lguK Lzpe: NeLflcgl N2l Coufeufe: 1b-8

2pheciic CLanlf): 0.80 brLo9nct lensl: ST0.5 .
2f9Lf Dofe: 0S\TIH\3072 Cowpleflou Dsfe: 03\Ta\3072
Nu!f OpeLgfol: lignlz BlcKefz0u le2f Beanlfa: Celfltleq Lighs

20" line running N.E. approx.
12" line running N.E.approx. 6" to a 20" DBB valve.

6" to a 12" DBB valve.

6" water draw line running
N.E. approx. 1ft to a 6"
DBB valve.

Tank#3

FISC Pearl Harbor

6" line running N.E. to a cap

end with four 3/4" lines running

N.E. approx. 50ft to a drain bank

with gate valves . 3/4" drain line at
bottom of 6" manifold runs downward
8" to a gate valve that is open ended.

All dimensions, line locations, sizes and
valve descriptions have been furnished
by the facility operator.

m‘"‘""h 2
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Beanlfz

1Me Hn!9 wezz2 dg9fg mgz Lecolded onsl g I50-Font petlod. V lluegl teglezelou ot M6 Lecoldeq Hin!g
wgz2 9ofg 1e2nlfeqd lu g legk L9fe defecteqd Pslom fMe w!ulwnw Yefecflou lensl ol 0.2 gallouz pel
FonL. VIl fsuK aglaez mele 99e6gngfel) 26cnied 2ncl £Mgf gu) Hn!9 lo2e maz leolgfed fo legKgge.
1Veretore, £Me coufsluweus lufegLifp ot fMe fguk mgz vof cowplowlzed sud fPe feaf l2 coualdered
couclnalas.

lguK # 3 12 cerfitleq fo Pe figHf.

Tank Test Results Summary

Mass (ft H20)
160.050-

160.048 -

160.046-

160,044 -

160.042-

160.040-

160.038-

160.036-

160.034-

160.032-

160.030- l ! 1 ! i 1 1 ! 1 ] 1 i 1
20 60 70 75 80 85 90 95 100 105 110 115 120 125 130

Tank:| Red Hil Tank 3 | Linear Regression |,
Test np;;| 2015 The linear regression performed on data for the 5-day test sequence indicates a
Start Date] 2114/15 volumetric change rate below the MDLR of 0.5 GPH and is interpreted as "NO

End Date| 211915

-

Compensated Data | |

m‘*"% 3
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