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CHAPTER 1 -INTRODUCTION 

1-1 BACKGROUND 

On December 9, 2013, the Navy placed one of the Tanks (Tank No. 5) at the Red Hill 
Facility back into service after it had undergone routine scheduled maintenance. The 
maintenance work consisted of cleaning, inspecting, and repairing multiple sites within 
the tank. Upon placing Tank No. 5 back into service, the Navy commenced filling the 
tank with petroleum on December 9, 2014. On January 13, 2014, Navy discovered a 
loss of fuel from Tank No. 5 and immediately notified the State of Hawaii Department of 
Health (DOH) and the Environmental Protection Agency (EPA). 

In response to the fuel release reported by the Navy, an Administrative Order of 
Consent (AOC) between the Navy, EPA, and the DOH [1] provides for the performance 
by the Navy and DLA of a release assessment, response(s) to release(s), and actions 
to minimize the threat of future releases in connection with the field-constructed bulk 
fuel USTs, surge tanks, pumps, and associated piping at the Red Hill Bulk Fuel Storage 
Facility located near Pearl Harbor, on the island of Oahu in the State of Hawaii. 

Commander, Navy Region Hawaii (CNRH) has reporting authority for tenant commands 
with oversight of the Red Hill Fuel Facility: NAVSUP Fleet Logistics Center Pearl 
Harbor (FLCPH) operates the facility, Naval Facilities Command Hawaii (NAVFAC-HI) 
maintains the facility, and Defense Logistics Agency (DLA) funds the facility. These 
commands are located at buildings 150, 1757, X-11, and 479, respectively, on Joint 
Base Pearl Harbor-Hickam (JBPHH). 

1-2 PURPOSE AND SCOPE 

The purpose of this Current Fuel Release Monitoring Systems Report is to document 
the current release detection system and tank tightness testing procedures used at the 
U.S. Navy's Red Hill Fuel Facility and evaluate these procedures, in accordance section 
four of the Administrative Order on Consent [1 ]. The report includes an explanation of 
recordkeeping procedures, re-filling procedures for tank re-commissioning, filling 
procedures for daily operations, release detection systems and methods, release 
detection sensitivity, and previous market surveys for applicable leak detection systems. 

1 
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2-1 

CHAPTER 2 - RECORDKEEPING PROCEDURES 

INTRODUCTION 

This section of the report provides detailed descriptions of FLCPH's recordkeeping 
practices and procedures in regards to Red Hill Fuel Facility's associated fuel release 
monitoring systems. 

2-2 AUTOMATED FUEL HANDLING EQUIPMENT (AFHE) AND FUEL 
MANAGER DEFENSE (FMD) RECORDS 

Fleet Logistics Center Pearl Harbor (FLCPH) utilizes an integrated distributed control 
and real-time monitoring system with their fuel handling and storage system which is 
titled, the Automated Fuel Handling Equipment (AFHE) system. This system is 
designed to improve the efficiency and safety of fuel operations by providing remote 
monitoring and control of fuel storage and transfer operations plus improving data 
management. AFHE's primary function is to accurately track the overall product 
inventory on site through the System's Inventory Database. The Inventory database is 
designed to accurately track the inventory in a real-time mode by comparing the Tank 
Inventory (Gross and Net Volumes) and adding the Pipeline volume (a function of 
known pipeline capacity in relation to pipeline slack). [11] 

The AFHE System can be utilized to create or supply the information necessary for the 
following Inventory Reports (samples provided in Appendix C): 

• Product Inventory- Daily & Summary Report 

• Barge/Truck Inventory - Daily & Summary Report 

• Tank Inventory by Tank- Daily & Summary Report 

• Tank Inventory by Product- Daily & Summary Report 

• Evolution Ticket; provides detailed information regarding one fuel transaction. An 
"evolution" is a term used to describe any intentional movement of fuel. 

• Evolution Fuel Transfer - Daily & Summary Report; provides information about Fuel 
Transactions grouped by product type. 

• DD Form 1348-7: Department of Defense's MILSPETS Defense Fuel Supply Point 
Shipment & Receipt document 

• Material Inspection and Receiving Report (DD Form 250); this is the Department of 
Defense's standard Issue/Receipt statement. 

Fuels Manager Defense is FLCPH's primary means of accounting for fuel inventories at 
Red Hill Fuel Facility. Varec, Inc. is contracted by the U.S. Defense Energy Support 
Center (DESC), beginning in 1995, to employ the latest technologies to provide an 

2 
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automated information system for all parties involved in the U.S. Department of Defense 
(DoD) Energy program. This included migrating the Fuels Automated Management 
System (FAMS) and service related features with the development of the Fuels 
Automated System (FAS), now known as BSM-Energy. As a fully developed, 
Commercial-off-the-Shelf (COTS) product, FuelsManager Defense contains numerous 
additional features, while retaining all the benefits of the currently deployed system. 
FuelsManager Defense is integrated with the Microsoft® Windows® 2000, XP and 2003 
operating systems. The application consists of client/server and web-based applications 
that employ the latest technologies to improve data integrity and eliminate the data 
corruption problems experienced with the previous system. [8] 

All of FLCPH's transactions are entered into FuelsManager Defense (FMD) to be 
electronically shared with the Department of Defense's fuel inventory managers, 
Defense Logistics Agency. All transactions entered into FuelsManager Defense are 
stored electronically on a server that is located in building 2125 of JBPHH. 

2-2.1 

2-2.1.1 

Location of records 

Primary retention location 

Physical copies of documents listed in section 2-2 are retained in building 1757 on 
JBPHH, while the originals are kept in building 2125 on JBPHH. All of DLA's electronic 
FMD inventory and data records are retained electronically on a local Business Systems 
Modernization - Energy (BSM-E) server in building 2125 on JBPHH. 

2-2.1.2 Secondary retention location 

All of DLA's FMD Inventory and data records must be saved to backup media devices, 
which are stored away from the BSM-E server, in a location with a different physical 
address. Therefore, they are stored in building 1757 on JBPHH. [6] 

2-2.2 Retention periods 

FLCPH retains inventory and data records in accordance with DLA Energy-P-3 and/or 
DLA Energy Contract Clause 1119.04, or 1119.05 as applicable. [5] Physical copies of 
FLCPH's inventory and data records are retained for 3 years (current year plus two 
additional fiscal years). [6] 

All BSM-E electronic data including FMD, ADC or APOSD, FuelMaster®, 
FuelsManager® and LeakManager™ databases shall be backed up upon completion of 
End-of-Month (EOM) closeout procedures. The monthly backup media are labeled to 
reflect the Fiscal Year (FY), data calendar month and date the monthly data backup was 
completed. Upon successful completion of the End of Year (EOY) closeout actions, the 
twelve monthly backup media are packaged together and retained for 6 years and 3 
months as the Fiscal Year Backup. FLCPH currently stores their twelve month backup 
media devices in building 1757, on JBPHH. [6] 

2-3 TANK TIGHTNESS TESTING REPORTS }- Change I 

3 
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Tank Tightness Testing (TTT) of the U.S. Navy's Bulk Field-Constructed Underground 
Storage Tanks (BFCUSTs) at Red Hill are conducted annually to meet the 
Administrative Order on Consent (AOC) between the Commander Navy Region Hawaii, 
Defense Logistics Agency (DLA) Energy, the State of Hawaii Department of Health, and 
the United States Environmental Protection Agency Region 9. This is the U.S. Navy 
and DLA's primary method of determining the tank's ability to retain fuel which is now 
conducted on an annual basis, in accordance with the AOC/SOW. [1] Prior to the 
AOC/SOW agreement, DLA Energy agreed to test the Red Hill tanks biennially, so 
NAVSUP has records of tank tightness tests that were conducted in 2009, 2011, 2013, 
and 2015. Red Hill tanks nine and fifteen were not included in the 2009 report because 
they were part of the U.S. Navy's Leak Detection Market Survey in 2008. 

2-3.1 Location of Tank Tightness Testing reports: 

2-3.1.1 Physical copies of the TTTs are retained in building 1757 on JBPHH, while 
electronic copies are retained on NAVSUP-E's server at Ft. Belvoir, VA 

2-3.2 

2-3.2.1 

2-4 

2-4.1 

Retention period of Tank Tightness Testing reports: 

Retained indefinitely 

SOIL VAPOR MONITORING RECORDS 

Location of records: 

2-4.1.1 Physical copies of the Soil Vapor Monitoring records are retained in 
buildings X-11, 479, and 1757 on JBPHH. 

A hard copy of the U.S. Navy's submittal to the EPA & Hawaii's Department of Health is 
filed with the Red Hill records. NAVFAC-HI, as the contracting officer, keeps a copy of 
the letter report which was prepared by the contractor in our administrative contracting 
files. The contractor's letter report includes the Standard Operating Procedures (SOP), 
summary tables, and associated graphs 

2-4.2 

2-4.2.1 

2-5 

2-5.1 

2-5.1.1 

Retention period: 

Retained indefinitely 

GROUND WATER INTERFACE TESTING RECORDS 

Location of records: 

Physical copies are retained in buildings X-11, 479, and 1757 on JBPHH. 

A hard copy of the U.S. Navy's submittal to the EPA & Hawaii's Department of Health is 
filed with the consolidated Red Hill records. The official submittal consists of a cover 
letter and summary table of results from January of 2014. NAVFAC-HI, as the 
contracting officer, keeps a copy of the letter report which was prepared by the 
contractor in our administrative contracting files. The contractor's letter report includes 
a Standard Operating Procedures (SOP), summary tables, and associated graphs. 
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Retention period: 

Retained indefinitely 

GROUND WATER MONITORING REPORTS 

Location of records: 

2-5.2 

2-5.2.1 

2-6 

2-6.1 

2-6.1.1 

2-6.2 

2-6.2.1 

Physical copies are retained in buildings X-11, 479, and 1757 on JBPHH. 

3-1 

Retention period: 

Retained indefinitely 

CHAPTER 3 - DYNAMIC RE-FILLING PROCUDURES FOR TANK RE­
COMMISSIONING 

INTRODUCTION 

FLCPH considers newly returned to service (RTS) tanks as suspect for potential leaks, 
establishing and following specific operational and facility management controls with the 
goal of preventing environmental fuel releases. [7] 

3-2 PREVIOUS DYNAMIC RE-FILLING PROCEDURES FOR TANK RE-
COMMISSIONING 

Since 2008, it has been a standard practice within FLCPH to develop and adhere to fill 
plans whenever returning a tank to service after a prolonged out-of-service period. In 
May of 2015, NAVSUP Global Logistics Support (GLS) standardized the criteria for 
planning and executing all return to service procedures throughout the U.S. Navy. 
Today, all of NAVSUP's commands follow GLS's 10345.1 instruction titled, "FUEL 
TANK RETURN TO SERVICE." 

3-3 LESSONS LEARNED FROM RED HILL TANK 5 

At the time, the Navy over-relied on the capabilities of the contractor to inspect and 
validate the recently overhauled tank's operability, so operators presumed the alarms 
were falsely activated and did not immediately react. To ensure this does not happen 
again, the Navy has adopted new control measures to improve its monitoring 
procedures and response to alarms. The Navy has issued and implemented new 
Standard Operating Procedures (SOPs), revised its response to Unscheduled Fuel 
Movements (UFMs), and incorporated oversight in its quality assurance program. 

In accordance with Naval Supply Systems Command (NAVSUP) Global Logistics 
Support instruction 10345.1, FLCPH employs operational and facility management 
controls when pumping fuel back into empty tanks. For example, FLCPH develops & 
employs a fill plan that identifies appropriate flow rates, frequency of trend analysis & 
manual measurements, and fill heights. After reaching predetermined heights, FLCPH 

5 
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ceases pumping for a minimum of 48 hours in order for the fuel to settle and collect 
accurate inventory measurements. FLCPH also conducts a trend analysis every four 
hours. Generally, we only conduct fuel pumping during normal working hours when a 
full staff is on duty. We follow these procedures for each tank returned to service after a 
major overhaul. The Navy takes this careful and measured approach in order to prevent 
fuel spills. 

3-3.1 Provide 2014 re-commissioning tank fill procedures 

The Fill Plan for Tank S's re-commissioning is located in Appendix [J] 

3-4 CURRENT TANK RE-FILLING PROCEDURES FOR TANK RE-
COMMISSIONING 

3-4.1 NAVSUP Global Logistics Support (GLS) Instruction 10345.1 
implementation at FLCPH 

FLCPH considers newly returned to service (RTS) tanks as suspect for potential leaks, 
establishing and following specific operational and facility management controls with the 
goal of preventing environmental fuel releases. All tanks containing petroleum, oil, or 
lubricant products under formal inspection programs, such as American Petroleum 
Institute Stand 653, Steel Tank Institute Standard SP001, Petroleum Equipment 
Institute Recommended Practice RP900, and Fiberglass Tank and Pipe Institute 
Recommended Practice 2007-1 must comply with NAVSUP Global Logistics Support's 
instruction 10345.1 

Prior to returning a tank to service, the NAVSUP Fleet Logistics Center (FLC) Regional 
Fuels Engineers: 

• Review any maintenance and repair actions performed on the tank, looking for areas 
that might pose an environmental risk. 

• For tanks previously under the control of another organization (e.g., if the tank was 
being repaired by an Execution Agent), coordinate and review proper turnover 
documentation with the Execution Agent. At a minimum, the following is required: 

o A statement signed by an appropriately certified tank inspector indicating 
the tank is suitable for return to service including any caveats, 
clarifications, or limitations that would affect tank operations after return to 
service. The statement includes due dates for the next applicable formal 
inspections (internal, external, and leak test) and any repairs required prior 
to these next inspections 

o A completed inspection report compliant with the applicable code including 
all required calculations and analysis. Preliminary or field reports cannot 
be substituted for this requirement. 

o List of repairs identified during the inspection, including completed repairs 
and repairs that are still pending. All pending repairs are annotated with 
the due date. 

o Third-party certified calibration ("strapping") charts when a tank is first 
placed in service when certified calibration charts did not previously exist, 

6 
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or when repairs were made that would be reasonably expected to change 
the tank's calibration. 

o A statement signed by an agent of the Execution Agent and repair 
contractor that custody of the tank is returned to the activity and the items 
in paragraph 3.b.(1 )(b) have been provided to the NAVSUP FLC. [7] 

7 

NA VY0005186 

Exhibit N-6MN01424



Red Hill Facility Current Fuel Release Monitoring Systems Report 4 April 2016 

:::i In terna l 111;;.peciia n 
• Les est 
=1 other (en terdreta'il:- to right) 

s s :p· 
:::i ltn te ms l Repgir 

Tan 0::m stnicliun 
:::i Exte mal ln=t!Jeclioo :::i Extem a11 Rep,9" 
:::i s n lk Retireane.rrt I Demu1i:oon 

!'re Jct Du re 

:::i ·es • o 

a es :::i 

:::i res :::i 

FIGURE 3-1 NA VSUP ENERGY Form 072-1 (Return to Service Checklist) 
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Prior to returning a tank to service, the Site Director or designee: 

• Review and comply with all facility management return to service requirements in 
paragraph 3.b, obtaining concurrence for returning the tank to service from the 
NAVSUP FLC Regional Fuels Engineer. 

• Develop local tank filling standard operating procedures (SOPs). Each SOP can 
encompass multiple tanks of a similar design and service. SOPs are submitted to 
the NAVSUP Energy Office for technical review at least 90 days prior to the first 
covered tank being returned to service. Subsequent review is only required when an 
SOP substantially changes. SOPs are reviewed for completeness and accuracy 
during scheduled command inspections. 

• Develop a tank-specific Operations Order in accordance with local tank filling SOPs. 
The Operations Order are reviewed and approved by the NAVSUP FLC 
Commanding Officer and shall include at a minimum: 

o Tank filling procedures with appropriately defined incremental fill levels 
and hold times; 

o Physical inspection, gauging, and trend analysis as appropriate upon 
reaching each incremental fill level; and 

o Emergency drain-down plan in the event the tank needs to be emptied, 
including specific triggers as to when the drain-down plan should be 
activated. [7] 

3-4.2 Provide summary of site-specific procedures 

The site-specific Standard Operating Procedures (SOP) for filling a tank are applied to 
all of FLCPH's tanks that are being returned to service (RTS), but each RTS shall have 
a tank-specific Operations Order in order to provide additional detailed tasks, capturing 
valve alignments, personnel roster, issue tanks, etc. 

As of 29 July 2016, the tank-specific Operations Orders for each tank inducted into the 
U.S. Navy's maintenance program has yet to be written and will be completed within 60 
days to the commencement of their associated return to service. Tank-specific 
Operations Orders are developed within this time period to accurately identify applicable 
equipment, system configuration, and assigned personnel. 

Please refer to Appendix [K] for FLCPH's site-specific Return To Service (RTS) 
Standard Operating Procedures (SOP) which provide the framework for all tank-specific 
Operations Orders. 
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CHAPTER 4 - DYNAMIC FILLING PROCEDURES FOR DAILY OPERATIONS 

4-1 INTRODUCTION 

4-2 CURRENT DYNAMIC FILLING PROCEDURES FOR DAILY 
OPERATIONS 

4-2.1 Provide summary of FLCPH's current dynamic tank filling procedures 

FLCPH's Dynamic Tank Filling Procedures are located in Appendix [C] 

10 
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CHAPTER 5 - STATIC AND DYNAMIC RELEASE DETECTIONS SYSTEMS 

5-1 INTRODUCTION 

5-2 STATIC RELEASE DETECTION SYSTEMS 

Static release detection systems monitor fuel inside a tank in 'static' condition, as the 
name implies, when nothing is changing the physical properties of the tank (level, mass, 
volume, etc.). Thus, these monitoring systems can only measure the tank's tightness 
when fuel is not being added or removed from the tank. A dynamic leak detection 
system measures the physical properties of the tank at all times, to include when fuel is 
being added or removed from the tank. 

5-2.1 Automated Fuel Handling Equipment (AFHE): Inventory Management 
System 

• Monitored 24/7 

• Not a certified release detection system 

5-2.1.1 The tests and procedures outlined in sections 5-2.2 through 5-2.5 have 
been implemented to compliment the AFHE system in detecting leaks. 

5-2.2 Tank Tightness Testing 

Tank Tightness Testing is conducted annually in accordance with 40 CFR 280. 

The Mass Technology Corporation (MTG) Mass Technology Precision Mass 
Measurement System (MTPMMS) measures the differential pressure between one point 
at the bottom of the contained fluid and another point in the vapor space immediately 
above the fluid surface. The test must be done under static conditions (not under fuel 
transfer) to determine the differential pressure. The pressure at or near the bottom of 
the tank corresponds to the mass above the measuring point and independent of liquid 
level changes caused by the thermal expansion and contraction of the product under 
test. [3] This system measures mass of the fluid above the sensor, as compared to 
measurement of a liquid level. The SIM-1000 measures and records the pressure 
generated by the mass of fluid in the tank under test. This pressure measurement is 
made relative to the atmospheric pressure generated by the atmosphere above the 
liquids in the tank. The basis of the system is a very old concept, placing a tube into a 
liquid, forcing a gas (nitrogen) through the tube, and measuring the pressure of the gas, 
which is a direct measurement of the pressure at the bottom of the tank. A second 
barometric pressure is taken in the vapor space above the liquid, so that true differential 
pressure of the liquid is measured. The sensitivity of the bubbler pressure and 
barometric pressure sensor is the key to the accuracy of the system. Measurements 
are subject to statistical analysis to determine if a release is occurring during the test. 
The PMMS is a computer monitored system that can either be executed as a point-in 
time test (currently executed at Red Hill) or as continuous testing operations. 
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Mass Technology Corporation MTPMMS has received third party certification for bulk 
UST leak detection from Ken Wilcox Associates in accordance with U.S. EPA protocols 
and is listed on the NWGLDE. Since the third party system generally operates on 
traditional cut/cover USTs, the deeper Red Hill USTs required the system to be 
upgraded to deal with the higher pressures associated with these deeper than usual 
tanks. While the theories and technology are identical to their standard third party 
certified test a newer pressure transducer was required to account for the depth of the 
Red Hill tanks. The initial Pilot Testing in February 2008 showed that the MTPMMS 
worked in the field. The test required minimal installation effort, with MTC opening the 
gauge port on the top of the tank and lowering in the flexible probe system to the bottom 
of the tank. Retrieval of the probes was also easy. No leaks above the minimum 
detectable leak rate of 0.5 gal/hr were noted on Tank 9 for a 10 day test or tank 15 for a 
5 day test. [3] The test is not dependent on temperature and requires only a short 
stabilization time, approximately 48 hours. The ease of implementing this test made it 
the lowest cost option, so was implemented full scale in 2009. [2] 

In 2009, MTC began using its newly listed 24-hour SIM-1000 test method at Red Hill. 
The SIM-1000 test method utilizes the transducer system instead of the bubbler system 
used in the pilot testing in 2007 because the transducer is even easier to employ than 
the bubbler system and is a technology upgrade. Practical application of the older 
system involved lowering a bubbler unit through the gauge hatch to the tank bottom. A 
differential reference tube was then placed just above the liquid surface. A low pressure 
inert gas was conveyed to the bubbler unit at a precisely controlled rate, an additional 
tube was attached which eliminated the friction and subsequent back-pressure effects 
on the differential pressure transducer as a result of the gas flow. The pressure required 
to generate a steady stream of gas bubbles at the bottom of the tank corresponded to 
the differential pressure as a result of the fluid mass. The pressure measured by a 
micro-sensitive differential pressure transducer, recorded on a real time basis and post 
processed using data analysis routines to accurately calculate any changes in the mass 
of fluid contained within the tank to determine if there was a loss. [2] 

5-2.3 Soil Vapor Monitoring 

Soil vapor samples are collected and analyzed in the field for volatile organic 
compound (VOC) concentrations using a photo-ionization detector (PIO). Soil vapor 
monitoring points (SVMPs) are given a SV prefix, followed by the associated tank 
number, and then the location under the tank: "S" for shallow or front of the UST, "M" 
for mid depth or middle or the UST, and "D" for deep or outer edge of the UST. 

A conservative approach to assess the integrity of the associated tank system is to 
measure if VOC concentrations exceed 280,000 parts per billion by volume (ppbv) in 
soil vapor monitoring probes beneath tanks containing JP-5 or JP-8, or 14,000 ppbv in 
soil vapor monitoring probes beneath tanks containing marine diesel fuel (TEC, 2010). 
These values are 50 percent of the calculated vapor concentration from fuel-saturated 
water. 

5-2.3.1 Frequency: 

Soil vapor monitoring is performed monthly at all active and accessible tanks. 
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5-2.4 Water Interface Testing 

Oil/water interface measurements are taken at monitoring wells RHMW01, RHMW02, 
RHMW03, and RHMW05. The water level at each well is gauged and measured for 
the presence of light non-aqueous phase liquids (LNAPLs; sometimes called free 
product) using an interface meter. The interface meter is lowered into the wells to 
determine the depth of water to the nearest 0.01 foot, and the existence of any 
immiscible layer (LNAPL). 

5-2.4.1 Frequency: 

Oil/water interface measurements are taken monthly at monitoring wells RHMW01, 
RHMW02, RHMW03, and RHMW05. 

5-2.5 Ground water Monitoring Testing 

Groundwater samples are collected from sampling point RHMW2254-01 and 
monitoring wells located inside and outside the Red Hill lower access tunnel. All 
groundwater samples are analyzed for petroleum constituents. 

Analytical results are compared to site specific risk based levels (SSRBLs) for total 
petroleum hydrocarbons as diesel fuel (TPH-d) and benzene (TEC, 2008). Analytical 
results are also compared to DOH Environmental Action Levels (EALs) for sites where 
groundwater is a current or potential drinking water source. [12] 

5-2.5.1 Frequency: 

Groundwater samples are collected quarterly from four groundwater monitoring wells 
(wells RHMW01, RHMW02, RHMW03, and RHMW05) located within the lower access 
tunnel, one sampling point (RHMW2254-01) located at Red Hill Shaft, and five 
groundwater monitoring wells (RHMW04, RHMW06, RHMW07, HDMW2253 03, and 
OWDFMW01) located outside of the Facility tunnel system. 

5-3 DYNAMIC RELEASE DETECTION SYSTEMS 

5-3.1 Availability and installation of dynamic release detection systems 

5-3.1.1 As of July of 2016, the Red Hill Fuel Facility's USTs are not equipped with 
an active dynamic release detection system due to the lack of applicable products within 
the commercial industry. 

5-3.2 Research into applicable dynamic release detection systems 

The United States Navy and Defense Logistics Agency has surveyed the commercial 
market in search of applicable dynamic release detection systems in 2008 and 2014, as 
annotated in their market survey of leak detection system for the Red Hill Fuel Storage 
Facility in 2008 and 2014 Addendum which are located in Chapter 7. In addition, the 
U.S. Navy and DLA annually monitor the National Work Group on Leak Detection 
Evaluations' (NWGLDE) latest assessments of the market for applicable technology that 
can be applied to the bulk fuel storage tanks at Red Hill. It was through their annual 
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review of NWGLDE's assessments that the U.S. Navy and DLA employed Mass 
Technology Corporation's Mass Technology Precision Mass Measurement System 
(MTPMMS) in 2009. 

5-3.3 Automated Fuel Handling Equipment (AFHE): Inventory Management 
System 

• Monitored 24/7 

• Not a certified release detection system 

5-3.3.1 AFHE can detect inventory discrepancies during dynamic operations 
through an "Evolution Trending" function. The Control Room Operator will receive an 
audible and visual "Out of Balance" alarm whenever the total volume of fuel between its 
source and destination exceed pre-set thresholds during a scheduled evolution. 

• During operations at Pearl Harbor's Truck Loading Rack: An audible and visual 
"Out of Balance" alarm will actuate when the total volume difference exceeds 
20 BBLs (840 gallons) 

• During scheduled transfers of less than 20,000 BBLs (840,000 gallons): An 
audible and visual "Out of Balance" alarm will actuate when the total volume 
difference exceeds 100 BBLs (4,200 gallons) 

• During scheduled transfers of more than 20,000 BBLs (840,000 gallons): An 
audible and visual "Out of Balance" alarm will actuate when the total volume 
difference exceeds 0.5% of the total scheduled volume to be transferred 

CHAPTER 6 - RELEASE DETECTION SENSITIVITY 

6-1 INTRODUCTION 

A major factor that drives the sensitivity to which a leak can be determined is the 
accuracy of the "raw" product level measurement. For a majority of the UST industry 
this is currently not an issue. The surface area of all "shop fabricated" UST systems is 
relatively small even at their greatest point, so a measurable change in product depth 
still only equates to a relatively small change in volume. Since most regulations 
governing "shop built" USTs have a mandatory leak determination rate of 0.2 gallons 
per hour (gal/hr) the product measuring devices available today are capable of detecting 
a change of level in the UST that equates to this volumetric change. This is not true 
however of the larger "field constructed" USTs. 

Since field constructed USTs have a surface much larger than the traditional shop 
fabricated USTs, the same liquid level measuring devices used to detect leaks on the 
smaller USTs will only detect leaks of much larger volumes. Since most field 
constructed USTs were previously deferred from specific leak detection regulatory 
requirements, this has not traditionally been a problem for the industry, and as a result 
relatively little effort has been directed at solving leak detection issues for large field 
constructed storage tanks. This factor coupled with the fact that as an industry very few 
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field constructed USTs exist outside the DOD has led to relatively few solutions for this 
problem. 

It should be stated that there is a definite distinction between inventory control and 
precision leak detection. In many cases level measurements obtained by ATG are only 
needed to give the operators an indication of product inventory on hand. The level of 
accuracy needed for routine inventory control is far less than that required for precision 
leak detection. 

6-2 

6-2.1 

6-2.1.1 

6-2.1.1.1 
observed 

6-2.1.1.2 
observed 

AUTOMATED FUEL HANDLING EQUIPMENT (AFHE) 

Unscheduled Fuel Movement Alarms: 

Tank inventory in static state: 

Audible and visual warning alarm actuated when 0.5 inch of movement 

Audible and visual critical alarm actuated when 0. 75 inch of movement 

6-2.1.1.3 FLCPH's qualified Fuel Distribution Workers will follow the procedures in 
Appendix (E) whenever a warning or critical alarm occurs. If both alarms should occur 
in sequence, then the Fuel Distribution Worker will continue to execute Appendix (E) 
upon receipt of the initial warning alarm. 

6-2.1.2 

6-2.1.2.1 
observed 

6-2.1.2.2 
observed 

Tank inventory in dynamic state: 

Audible and visual warning alarm actuated when one inch of movement is 

Audible and visual critical alarm actuated when 1.5 inches of movement is 

6-2.1.2.3 FLCPH's qualified Fuel Distribution Workers will follow the procedures in 
Appendix (E) whenever a warning or critical alarm occurs. If both alarms should occur 
in sequence, then the Fuel Distribution Worker will continue to execute Appendix (E) 
upon receipt of the initial warning alarm. 

6-3 TANK TIGHTNESS TESTING LEAK DETECTION RATE 

6-3.1 0.5 gallons per hour 

Determination of leakage rate for the MTC - Precision Mass Measurement Systems 
SIM-1000 / CBU-1000 (24 hour test) leak detection method is based on the criteria 
established in the Ken Wilcox Associates, Inc. third party evaluation as listed by the 
NWGLDE. [4] The MTC Precision Mass Measurement System (24 hour test) is certified 
with a capability to detect leaks on a tank proportional to the product surface area (PSA) 
with a probability of detection (PD) of 95 percent and probability of a false alarm (PFA) 
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of 5 percent. Due to the height of the Red Hill tanks, a total of 120 hours of testing is 
performed for each test, consisting of 48 hours for initial stabilization of the tank and 
product and then five consecutive 24 hour test events (120 hours). 

By performing a number of non-overlapping tests in sequence and averaging the 
resultant leak rates, a modified threshold can be established for declaring a leak. 
Through standard statistical analysis, the larger the number of tests used in the 
averaging will result in a lower threshold and, therefore, a smaller size leak can be 
detected with a 95 percent PD. 

24 hour test 50,000 gallons or greater 
For tanks with PSA of 1,257 ft2 or less, leak rate is 0.1 gallons per hour (gph) with 
PD = 97.9% and PFA = 5%. 
For tanks with larger PSA, leak rate equals [(PSA in ft2..,.. 1,257 ft2) x 0.078 gph]. 
Leak rate may not be scaled below 0.1 gph. 

Example: 
For a 100 foot diameter tank with PSA = 7850 ft2; leak rate= [(7850 ft2..,.. 1,257 ft2) x 
0.078 gph] 
= 0.49 gph. 
Using the statistical analysis of five test events: 0.49 gph ..,.. Square Root of 0.49 gph = 
0.2178 gph. 

The 0.7 gph maximum detected leak rate (MDLF) previously quoted for the testing of 
the Red Hill tanks in 2009, 2011, and 2013 reports was established during the inaugural 
biennial test event in 2009. Due to the height and unconventional spherical bottom 
construction of the tanks, MTC established a conservative test MDLR of 0.7 gph. Based 
on the consistency of the previous biennial test data and the results of a simulated leak 
evaluation performed by Ken Wilcox Associates Inc. in May 2009, MTC was confident in 
revising the test MDLR to 0.5 gph for the 2015 tests. [4] The 0.5 gph MDLR is still 
conservative relative to the test method calculated rate of 0.22 gph. 
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BULK UNDERGROUND STORAGE TANK LEAK DETECTION METHOD 
{50,000 gallons or greater) 

LEAK RATE/ THR ESHOLD/ 
VENDOR EQUJ:Pt1ElrH NAME MAX PRODUCT Sl!JRFACE AREA 

ASTTest Ser.ices, Inc. AS"TTest Mass Ba1oince Leak Delied:ion System [ (product sL1rfaoe area in ft> + 5,575 ft>) x 
0.88 gph]/Hproduct su 1face area in ft>+ 5,575 
ft>) x 0.44 ooh 7113. 938 ft• 

Einginee1i ng Design EDG XLD 2000 ~lus (Revi<Sicm 1.02) Leak Detection [{product surface area 1iril ft> + 12,074 fl:>) x: 
Group, Irie. System [MTS DDA Magnetostr ictwe Probe) 1.92 gph]/ [(product su1face area in ft>-+ 

12 074 ft>),: 0.96 CIPhl /12 076 ft 
Eingineering Design Ronan X-76 CTM Automatic Tank Gauging Systre:m [(prod uct su 1-face ar.ea linl ft + 564 ft ) X 0.2 
Groop, I nc. [MTS leYel Pl'us UST Pmbe) giph]/[( product surface area in ft> -;- 564 ft>) x: 

0.1 mrh U846 ft '-
L•eak Detection MDleak Enhanced Leak Detection and Leak Location 0.005 gpt-(/A ta nk shourd not be declared tight 
Technolog ies Method when chemical malker iis detected outside of 
Wernational the tank/Not limiled bv caoocitv, 
Mass Tecfinology Coll!, Precision M.i~ Measurement Systems SIM-1 oooana [(proauct surface area in fP + 1,257 ft:ry x 0.1 

CBU-1000 {24 Fiou r t est) gp!:i]l[(pioo uct su ace area in Ft• + 1,257 ft ] 
:w: o.o5 gpnJl 3.T<ITft, 

Mass Technology CollJ. l?reoision Mass Meas11remenl: Systems SIM-1000 and [ (pmduct surface a1·e.i in fl:> + 6,082 fl:>) x 
CBU-1000 (48 hou r test) 0.294 gph]/U prod ud: su 1-face a rec1 in ft 

6 082 ft2 l l! 0.147 CIPh l /6 082. ft>. 
Mass Technology Coll!, Precision Mass Meast1remenl: Sy.stems SEM-1000 and [ (pmduct .surface are.i in flt> + 14,200 ft>),: 

CBU-1000 (72 hour test) 0.63B gph]H(prod uct su1face a rea in ft> + 
14 200 ft>),: 0.319 aahU 35 500 flt> 

Plraxair SeJvices, Inc. Trac,er AU) 20-00 Automated hnlk Ttghlness Test 0.1 ,gph/ A tank system should not be declared 
(original ly llsted as tight when tracer chem ica I or hyd rocarbon 
T1·c1cer Refleilrch, Coll!,) g r.eater than the background l.evel is detected 

outside of the tank. IN ot lim ired bv caoooitv. 

U'niver-sal Sensors and !TC-1000 [ (product .sl.lrface a 1·e.i in flt> + 14,244 ft>),: 
De'w1ices, Inc. [Mass Buoyancy Probe) 1.4 gph ] / [ (proouct surface area in fl:> + 14,2:44 

ft>) x 0.7 ,,whl/35.610 ft> 
U'niver-sal Sensors and I.TC-2000 [ (prnduct sL1rface are.i in ft> + 14,244 ft>) x 
Devices, Inc. [Differential Pressure Probe) 3.0 gph]f[(produot: surface area ln ft + M,244 

ft>) x 1.S cmhll/35 610 ft> 

Varec, me. (otiiginally Fuels Manager arnd Remote Terminal Unit RIU/8130 [ (product .surface area in ft> + 616 ft '-] x: 0,2 
lii'rted as Coooi ns [MTS Mag:netostl·ictille Probe) gph]![(prod uct suJface area in ft + 616 ft>) x 
Systems, I nc , and later 0.1 gph]f924 ft '-
as Endress+ Hauser 
Systems and Ga:u(linQ) 
Varec, me. ( originally Fuels ManageJ· with Barton Series 3500 Ai"G [(product sL1rface area in ft> + 6,082 ft>) x 2.0 
lii'rted as Coggins [ 48 hour t est ) (72 hour l:est) gph)/((product surface area in ft + 6,082 ft } 
Systems, I nc , and later ,: 1.0 gp h]/ 15,205 ft~ 
as Endress+ Hauser 
Svstems and Ga:uaina) 

Varec, me. FuelsManager with Enraf 854 ATG [(product sL1rface are.a in ft:> + 11,786 ft2 ):,,: 

[Servo Buoyancy Probe) 3.00 gph]/[(product su 1face 11rea in ft2 + 
11 786 ft>) ,: 1. 50 Cl Ph 11 11 786 ft2 

V,arec,. me. FuelsMana,ger with MTS M-SeJ'.ies ATG [(pmduct surf11oe area in ft> + 11,786 ft ) x 
[MTS Magnetostiid:ille Probe) 4 .50 gph]/ [ (product su 1face area in ft>+ 

11 786 ft>) ,: 2.25 CIPh 11 11 786 ft2 

Vistil Research, Inc , I.RDP-24 (Vl .0.2, Vl.0 .3) [ (product surface are.i in fl:> + 6,082 ft>) x 2.0 
and Naval Faoilities or 3 .0 gph]/[(product @urface area in ft 
Bngineering Serviice 6,082 ft ) x (2.0 or 3 .. 0 gph - 0 .223 
Center n nhH/15 205 ft> 

Vi<fita Research, Inc. I.RDP-48 (Vl..0.2, Vl.0 .. 3) [ (product swtrface area in ft> + 6,082 ft>) x 2.0 
and N ava1 Faoiliti,es o:r 3.0 gph]/[(product sutface area in ft2 .;. 

Bnginee1ing Se1v!ce 6,082 ft ) l! (2 .0 or 3.,0 gph - 0.188 
Genter mhHH5 205 ft> 

FIGURE 6-1 NWGLDE Leak Detection Methods 2014 
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]s..,e Date: August 23, 199'9 
Revision Da,te: December 29, 2011 

Mass Technology Corp. 

Precision Mass MeasureInent Systen1s SIM -1000 and CBU-1000 (24 hour test) 

BULK UNDER:GROUND STORAGE TANK LEAK DETECTION 50,000 alllons or reater) 

Cerllificat ion Leak rate is proportional 1o product surface area (PSA) . 
For tanks with PSA of 1,257 ft2 ,or less, leak rate is 0.1 gph wit h li'D = 97.9% and PFA = 2 .1 % . 
calculated minimum detectable leak rate is 0 .078 gph with PD = 95% and PFA = 5%. 
For tanks with larger PSA, leak raw equals [ (PSA in ft' + 1,257 ft2 ) x 0.1 gph] . 
Example: 
For a tmk with PSA = 2,mm ft2 ; leak rate = [(2,000 ft2 + 1,257 ft2 ) x 0.1 gph] = 0 .16 gph. 

Leak Threshold Leak threstiold is proportional to product surface area (PSA) . 
For tanks with PSA of 1,257 ft2 ,or less, leak threstio!d is 0 .05 gph. 
For tanks with larger PSA, leak threshold equals [(PSA in ft2 + 1,257 ft2) x !l.!l5 gph] . 
Example: 
For a t mk with PSA = 2,00!l ft2 ; leak threshold = [(2,000 ft2 + 1,257 ft2 ) x 0.05 gph] = 0.08 gph. 
A. tank system shou ld not be declared light if the l:e!lt result indicates a loss or g,iin that equals or 
execeeds the calculated leak threshold . 

Applicabil ity Gasolioo, ethanol blends up through, IEHIO, diesel, aviation fuel, fuel oil #4. 
other I iqu ids may be tested aft:er consultation with the manufacturer. 

Tank Ca1pacity Lise limited to single field-constructed vertica l I.inks. 
Performa11Ce not sensitive 1Io product level. 

Waiting Time Minimum of 1 hour, 6 minutes after delivery or dispensing. 
Valve leaks and pump dr.iinrback may mask a leak. 
Allow sufficient waiting time to minimize these effects. 
Wailing times duling evaluation ranged from 62 minutes to 31 hours. 

Test P'er iod, Minimum of 24 hours. 
There must be oo dispensing or delivery during test. 

Temperature Measurement not required by this system. 

Water Sensor None. 
Water leaks are measured as increil:Se in mass inside tank. 

Ca l ibration Differential pressure sensor must be chocked regularly in accordance wtt:t, manufacturer s 
instructions. 

Co111111ents Tests o nly portion of tank containing product 

6-4 

6-4.1 
volume. 

6-5 

As product level is lowered, leak rate in a leaking tank decreases (due to lower head pressure) . 
Consistent tesling at low levels could allow a leak to remain undetected. 
Evaluated in a nominal 120,000 gallon, vertical undergroo nd tank wtt:t, product surface area (PSA) of 
1,257 fl:2 . 
Averaging of multiple tests may be used to improve the per formance of the system. 

FIGURE 6-2 Mass Technology Corp. Leak Detection Method 

SOIL VAPOR SENSITIVITY 

VOC concentrations are measured to the nearest 1 part per billion, by 

WATER INTERFACE SENSITIVITY 

6-5.1 The depth of water and the existence of any immiscible layer are 
measured to the nearest 0.01 Foot. 

6-6 GROUND WATER MONITORING SENSITIVITY 

18 

NA VY0005197 

Exhibit N-6MN01435



Red Hill Facility Current Fuel Release Monitoring Systems Report 4 April 2016 

6-6.1 Varies based on testing method 

The Limit of Detection (LOO) is the smallest amount or concentration of a substance 
that must be present in a sample in order to be detected at a 99% confidence level. In 
other words, if a sample has a true concentration at the LOO, there is a minimum 
probability of 99% of reporting a "detection" (a measured value~ the detection limit) and 
a 1 % chance of reporting a non-detect (a false negative). [13] 

The LOO varies for each analytical testing method and for each sampling event. For 
example, the LODs for TPH-d in July 2015 ranged from 20 to 21 (micro)g/L (parts per 
billion). The LODs for TPH-d in October ranged from 21 to 24 (micro)g/L. The LODs for 
benzene in July and October 2015 were 0.10 (micro)g/L. The LODs for naphthalene in 
July 2015 ranged from 0.0050 to 0.0055 (micro)g/L. The LODs for naphthalene in 
October was 0.0050 (micro)g/L. 
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CHAPTER 7 - PREVIOUSLY COMPLETED 2008 MARKET SURVEY OF LEAK 
DETECTION SYSTEMS FOR THE RED HILL FUEL STORAGE FACILITY, FLEET 

INDUSTRIAL CENTER, PEARL HARBOR, AND THE 2014 ADDENDUM 

7-1 INTRODUCTION 

Enterprise Engineering Inc. (EEi), under contract to NFESC, was retained to develop 
concept alternatives and associated planning level cost estimates to repair the 20 
underground tanks at FISC Pearl Harbor Red Hill. [9] In September of 2008, EEi 
provided their final report labeled, "Red Hill Repair Tanks Options Study." Then, in 
2014, the U.S. Navy contracted Michael Baker Jr., Inc. to perform a new internet search 
of the NWGLE in hopes of finding new technologies that could provide a solution. [1 O] 

7-2 PREVIOUSLY COMPLETED 2008 MARKET SURVEY OF LEAK 
DETECTION SYSTEMS FOR THE RED HILL STORAGE FACILITY, FLEET 
INDUSTRIAL CENTER, PEARL HARBOR 

Provided in appendix [F] 

FIGURE 7-1 2008 Market Survey Abstract 

7-3 2014 ADDENDUM 1 TO THE 2008 MARKET SURVEY 

Due to the ongoing concern for appropriate leak detection on the Red Hill Bulk Field 
Constructed USTs (BFCUSTs) Baker was asked to reevaluate the initial Market Survey 
prepared in 2008 in terms of any new or emergent technologies appropriate to the Red 
Hill facility. Baker performed a new internet search of the NWGLE in hopes of finding 
new technologies that could provide a solution. 

Conclusions: 

No new technologies have been !identified since the submittal of t,he 2'008 Market Smv ey lliat provides a new 
or be.tter solution then ,those researched previously_ 

FIGURE 7-2 2014 Market Survey Addendum Conclusion 
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DEPARTMENT OF THE NAVY 
N:A.VSUP GlOBAL LOGISTICS SUPPORT 

937 N HARBOR DRIVE 
SAN DIEGO CA 92132-0001 

NAVSUP GLS INSTRUCTI ON 1 O345. l 

NAVSUPGLSINST 10345.1 
070 
9 May 15 

From~ Commander , NAVSUP Global Logistics support 

Subj : FUEL TANK RETURN TO SERVICE 

Encl: (1} Tank Return to Service Review and Approval Template 

1. Purpose. Provide specific procedures and guidance for 
returning fuel tanks to service, with the goal of preventing 
environmental fuel releases. Commanding Officers are 
accountable for the safe and proper return of fuel tanks to 
service. 

2. A licabilit This instruction applies to all Naval Supply 
Systems Command (NAVSUP) Global Logistics Support fue l 
activities. At contracted activi ties, this instruction shall 
not be interpreted as providing direction in contradiction to 
existing contract clauses. In those instances, the activity 
shall determine how to best meet the intent of this instruct i on 
using organic and contracted assets . For the longer term, the 
ac t ivity shal l work with the Contracting Officer and Contracting 
Officer Representative to include the appropriate requirements 
as a contract modification or i n subsequent contract Performance 
Work Statements. 

3. Tank Return To Service Requirements. Each activity shall 
cons ider newly returned to service tanks as suspect for 
potential leaks, establishing and following specific operational 
and fac i lity management controls with the goal of preventing 
envi r onmental fue l releases. 

a. Tanks Covered By This Instruction 

(1) All tanks containing petroleum, oil, o r lubr i cant 
products under forma l inspection programs, such as American 
Petroleum Inst i tute Standard 653, Steel Tank I nstitute Standard 
SP0O l , Petroleum Equipment Institute Recommended Practice RP900, 
and Fiberglass Tank and Pipe Institute Recommended Practice 
2007-1. 
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{2) Aboveground and underground tanks of any 
configuration., whether shop-fabricated or field-erected. 

{3) Tanks placed in service for the first time after 
having been installed. or erected on site. 

(4) Tanks returned to service a.ft-er having been removed 
from service for cleaning, inspection, or repair. 

b .. Facility Management Return To Service Requirements 

(1) Prior t:o returning a. ta.nk to service, th.e NAVSUP 
Fleet Logistics Center (FLC) Regional Fuels Engineer shall: 

(a) Re.view any maintenance and repair actions 
perforn"ied on the tank, looking for Any areas that might pose an 
environmental risk. 

{b} For tanks previously under the control of 
another organization (e.g., if the tank was being repaired by an 
Execut.ion Agent}, coordinate and review proper turnover 
documentation with the Executio.n Ag@nt. At a minimum, the 
following is required: 

1. A statement signed by an appropriately 
certified tank inspector indicating th~ tank is suitable for 
return to se·rvice including any caveats, clarifications, or 
limitations that would affect tank operations atter return to 
service. The statement eha.11 include due dates for the next 
applicable formal inspections (internal, external, and leak 
test) and any repairs required prior to those next inspections. 
Next inspection due dates shall be the maximum allowable by 
code, calculated from the latest of the inspection or repair 
completion dates. 

2. .A completed inspection report compliant with 
the applicable code including all required calculations and 
analysis. Preliminary or field reports cannot be. substituted 
for this requirement. 

3, A list of repairs identified during the 
inspecti.on~ including completed repairs and repairs that a:re 
still pending, All pending repairs s,hall be annotated with a 
due date, 

2 
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4. Thi.rd-party certified calibration 
(ftstrapping~) char~s when a tank is first placed in service, 
when certified calibration ch.arts did not previously exist, or 
when repairs were made that would be reasonably expected to 
change the ta.nk•s calibration. For shop-fabricated tanks, 
manufacturer-provided calibrat.ion charts require third-party 
certification before they ca.n be accepted. 

5. A statement signed by an agent of the 
Execution Agent and repa..ir contractor that custody ot the tank 
is returned to the activity and that items in para.graph 
3.b.(l) (b) have been provided to the NAVSUP FLC. 

(c) Coordinate with the NAVSUP Energy Office 
Engineering Division to ensure all engineering requirements have 
been adequately considered and the tank's records are entered 
into the NAVSUP Energy Office's information repository. 

(2) After returning a tank to service, the .NAVSUP FLC 
Regional Fuels Engineer shall; 

(a) work with the Site Director to ensure t.he Tank 
Maintenance Re·cord i.s updated appropriately. 

(b} For tanks that we.re inspected or repaired, work 
with the performing o.rganization. to obtain copies of the final 
inspection report and completion report. Provide copies of 
these reports to the NAVSUP Energy Office for inclusion in their 
information repository. 

(c) Wo-rk with t.he Site Director to eneure warranty 
issuee with the tank a.re tracked and reported back to the 
Execution Agent. The warranty period will start on the date of 
the transfer of custody statement from. the Execution Agent per 
paragraph 3 . b. { 1) (b) 2.. 

c. erational Return To Service Re irements 

(1) Prior to returning a tank to service, the Site 
Director or designee shall: 

(a) Review and comply with all facility management 
return to service requirements in paragraph 3.b, obtaining 
concurrence for returning the tank to service from the NAVSTIP 
FLC Regional Fuels Bng.ineer. 
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(b) Develop local tank filling standard operating 
procedures (SOPs). Each SOP can encompass multiple tanks of a 
simila..r design and service. SOPs shall be submitted to the 
NAVSUP Energy Office for technical review at least SlO days prior 
to the first covered tank being returned to service. Subsequent 
review is only required when an S01? substantially changes. SOPs 
will be reviewed for completeness and accuracy during scheduled 
command inapeGtions. 

(c} Develop a tank-specific Operations Order in 
accordance with local tank filling SOPs. The Operations order 
shall be reviewed and approved by the NAVSOP FLC Commanding 
Officer and shall include at a minimum: 

1, Tank filling procedures with appropriately 
defined incremental fill levels and hold times; 

2. Physical inspection, gauging, and trend 
analysis as appropriate upon reaching each incremental fill 
level; and 

3. Emergency drain-down plan in the event the 
tank needs to be emptied, including specific· triggers as to when 
the drain-down plan should be activated. 

(d) Receive NAVSUP FLC Commanding Officer approval, 
through the NAVSUP PLC Regional Fuels Officer, to execute the 
Operations Order a.n.d return the tank to service. 

{2) While returning a tank to service, the Site. Director 
or deaignee shall not deviate from the approved Operations Order 
ex.cept in the event of an emergency. Th.I.ring tank return to 
service operations, any abnormal or out-of-tolerance readings 
shall be immediately communicated to the Site Director and the 
Commanding Officer, 

(3) After returning a tank to service, the Site Director 
or designee shall~ 

(a) Notify the NAVSUP FLC Commanding Officer and the 
NAV'SUP Energy Office, through the NAVSUP FLC Regional Fuels 
Officer, that the tank has been successfully returned to 
service. 
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{b) continue to monitor the tank in acco,roance with 
local SOPs to ensure he ank is not releasing product t.o the 
environment.. 

( 4) Prepara ·1 on an.d executi,on of the ta.Dk return to 
se.rvice process Sha l be review,ed d approved by the NAVSUP FLC 
Commanding Officer. A etu to serv"ce review a:nd approva 
te plate with the minimally requ · red information is included as 
,enclosure ( -) • the --: -vsUP PLC may supplement thi.s information as 
desired .. once Par IV of enclosure () is s·gned by the 
Commanding Offic·er, notify the Execution Agent the tank was 
successful ly retu:rnad to service. 

4 I~ ementation .. Bach activity shall be fully compliant with 
this instruction within 30 days of issuance. 

5 . on-compl iance. Non-con1plia.nce with this instruction shall 
be considered a. finding at the next command. inspection .. 

6 . Point of co.ntact. 

NAVSUP 8nergy Of:fice 
8725 John J. Kingman Roao. 
Suite 3?19 
ort Belvoir, VA 22060 

703 -767-7333 

7. Records Manag.ement. Records created as a result of this 
instruction, regardless of media and shall be managed 
per SBCNAV Manual 5.210 1 of Novem e 

Distribution; 
NAVSUP ' s 
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'l'ANK RETURN TO SERVICB REVIEW AND APPROVAL 

PART I - GENERAL INFORMATION 
1 . STE !AME I z. TANK IDENTIFIER 

PART II - OPERATIONS ORDER 

3 OPERATIONS ORDER IDENTIFIER 

4. OPERATICI s ORDER REVIEW AND APPROVAL 
I concur w~th h re erenced Ope rat.ions Order for returning 
th s tank t.o service. 

4a. NAME 4b. co SIG JI.TORE 4c. DATE 

PART III - TANK FILLING 
5. OPERATIONS ORDER I ITIATIO - DATE 

6. APPROVA ' TO BEGIN ILLING TANK 
concur that the eferenced Operations Order can be init"ated 

for this tank on the indicated date. 
Eia. NAME 6b. co SIGNATURE Se. DATE 

PART IV - TANK RETURN TO SERVICE 

7. OPBRATI0 1 s ORDER COMP ETION D E {RETURN TO SER.VICE DATE) 

8. TANK RETURNED TO SERVICE 
have been not.i ied. t:.ba.t the tank wa.s success ully returned to 

,service. 
Sa. NAME 8b. co s GNATORB 8c. DATE 

]. Enclosure (l) 
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DFSP PEARL HARBOR DYNAMIC TANK FILLING 
STANDARD OPERATING PROCEDURE (SO 

1.. MATERIALS, REPORTS, AND REFERENCES: 

SPECIAL MATERIALS • Gauging equipment 
• Automatic tank gauging equipment 
• Hand held radios 
• Personal protective equi.pment 

• Gaugin.g log 

REFERENCES • DoU 4140.25-M, DoD Management of Bulk Petroleum 
Products. Natural Cas. and Coal 

• 33 CFR. Part 154, Facmties Transferring Oil or Hazardous 
Materials in Bulk 

• 29 CFR §1910.38, Occupational SaJety and Health 
Standa.rds 

• MIL-STD 3004-D: Quality Surveillance for Fuels, Lubricanu, 
a.nd Related. Products 

• UFC 3-460-01., Unified Fa.cflities Criteria., Petroleum Fuel 
F.aci1i ti es: 

• MO-230, Maintena.nce and Operation of Petro1eum Fuel 
FaciJities 

2. SAFETY: 

a. The Fuel Distribution System employee must be familiar with the safety data sheet 
for product to bci1it.te the safe handlins of fuels. 

b. During all transfer operations, safety is the primary concern. 

c. lnspection of tank interior for readiness by terminal personnel prior to placing tank 
ba.ck in service. 

d. Provide flreft.ghting equipment status to the Terminal Supervisor. 

e. Verl(y tbat safety equipment and communication equipment i.s working properly 
and available at the fuel fann .. I 
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3. Planning and Review 

receipt a.nd issue tanks for the procedure. 

b. VaUdate Inventory levels ofspecified receipt and Issue tanks, and caJculate the 
estimated time. 

c. Determine the valve Uneup.s to transfer the fuel from. the lssue tank to the receipt 
tank. 

d. Determine which pump( s) Will be used (if applicable) 

e. Determine the number of personnel requirement to the evolution. 

f. Verify that no other tanks and/or piping routes are open to the specified piping 
lineup. 

4. Procedure~ 

a. Set up evolution in AFHE sy.stem. 

b. From a tank other than the issue tank (if possible), fill the pipeline to the ski.n valve 
of the receipt bank. 

c. Bleed off encrapped air. 

d. Inspect the pipeline and valves for leaks. 

e. Close system valves. 

f. When ready to perform system transfer /receipt, open system valves except throttle 
valves. 

g. SlowJy allow fuel to now by openjng the throttle valves and/or by aligning and 
starttng pump/s lftank transfer is not possible. 

h. Observe transfer process by v~rifying the APHE system,. performing visual 
ins pectlon of the piping.. vales1 a.n.d tanks and checking for cons lsten.t pressures and 
transfer rates. If Jar1,1e fluctuations are observed. shut down the operation until the 
cause is d~termlned. 

i. Monitor issue tank levels to ensure a )ow-level condition will not occur. 

I 
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j .. Monitor receipt tank levels to prevent it from being overfilled. The AF'HE system will 
givfl! an al.arm at the uppercontrol limit1 at the high level alarm and at the high-high 
level alar.m/high level switch. The htgh level switch will also close the tank skin · 
valve, inhibit system pumps and sound an audible alarm. 

k. Perform. and .maintain an accurate trend analysis/running gauge during the entire 
operation. Jf the amount removed from the issue tank does not coincide with the 
amount received in the receipt tank stop the transfer iil.nd determine the cause of the 
variation. 

I. Stop the transfer at the predetermined level by closing the throttle valves and/or 
.stopping the pumps. 

ose sr-;tem valves. 

n. Caution: A minimum waiting time of 30 minutes after completion of fuel receipts, 
transfers or movements is required before insertion of any objects into storage 
tanks. This is a safety measure to permit relaxation of electrostatic charges as 
required by the MIL-ST.D-3004 (senes) para. 5.9.4 

o. Manually gauge the issue and receipt tanks. Com pa.re quantity transff! rred to 
quantity received. lf there is a significant difference~ inform r:hai n of tommand and 
investigate the cause of the difference. Compare the manual gauge to theAFHE. If 
the level determined by the manual gauge and the level indicated by AFHE are off by 
more than 3/16 inch. submit trouble ticket 

p. The tank will not be placed on line until the proper settling time has elapse-d. 
samples have been drawn, tested and the fuel has been found suitable for use. 

5. Operation Order: 

a. The operation wm be detailed in the tank speci.fic operations order and will contain 
the following bask elem.ents: 

• Open system valves 
• Open lssue tank valves 
• Open recelpttank valves 
• Align and start pump/s If tank to tank transfer is not possible. 
• Observe the piping and transfer prc1:edure by checking the ATG system, 

wa.lking the piping path. looking for leaks and by checki.ng for consistent 
pressures and transfer rates. A large de,rease in pressure or rate may 
relate to pL1mping problems or line rupture. Large increases maybe 
caused by pipeline blockage or a fail valve. If large fluctuations are 
observed, shut down the o eration until the cause Is. determined. 

l 
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• Close receipt tank valves 
• Close system valves as required 
• Close issue tank valves 

Approved by: 
Director 
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EXECUTIVE SUMMARY 

The scope of this project was initially to perform biennial leak detection testing of 18 Bulk Field­

Constructed Underground Storage Tanks (BFCUST) at JBPHH. However, in 2014 the 

Commander Navy Region Hawaii, Defense Logistics Agency (DLA) Energy, The State of 

Hawaii Department of Health and the Environmental Protection Agency Region 9 negotiated an 

Administrative Order on Consent (AOC) which requires the annual testing of the BFCUST at Red 

Hill. Although at the time this testing project began, in late 2014, the AOC had not yet been 

officially signed by all parties, DLA Energy and the Navy instructed Michael Baker to change to 

the new proposed annual frequency and move up the testing event to begin in October 2014. 

Fourteen of the eighteen BFCUSTs (BFCUST 1 - 4, 6 - 13, 15, and 16) were Mass Technology 

Corporation leak detection tested from 14 October 2014 through 14 May 2015 with no detectable 

leak above the test method's minimum detectable leak rate of 0.5 gallons per hour resulting in 

passed tests. The leak detection test of BFCUST 16 was successful, however, it was not 

conducted at the fill height (-210 feet) due to operational limitations; testing was conducted at 

-58 feet. Three BFCUSTs (BFCUST 5, 14 and 17) were out of service during the test event for 

internal inspection. One BFCUST (BFCUST 18) was out of service for maintenance of piping 

and therefore not available for testing. 

Annual leak detection testing of the 14 BFCUSTs should be initiated on or before the new annual 

anniversary date of 14 October 2015 under DLA Energy's Leak Detection Centrally Managed 

Program (CMP) to comply with the AOC requirements. In addition, the DLA Energy Leak 

Detection CMP should be notified immediately when BFCUST 16 can be filled to its full fill 

height and the remaining four BFCUSTs (BFCUST 5, 14, 17 and 18) are each placed back in 

service in order for leak detection testing to be completed to comply with the AOC agreement. 

iv 
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1.0 INTRODUCTION 

1.1 Purpose of Project 

The Defense Logistics Agency (DLA) Energy contracted Michael Baker International (Michael 

Baker), through Naval Facilities Engineering Command (NAVFAC) Atlantic Contract N62470-

10-D-3000-0048 to perform biennial leak detection testing of 18 Bulk Field-Constructed 

Underground Storage Tanks (BFCUSTs) at the Red Hill storage complex, Joint Base (JB) Pearl 

Harbor-Hickam, Hawaii. However, in 2014 the Commander Navy Region Hawaii (CNRH), DLA 

Energy, The state of Hawaii Department of Health (DOH) and the Environmental Protection 

Agency (EPA) Region 9 negotiated an Administrative Order on Consent (AOC) which requires 

the annual testing of the BFCUST at Red Hill. Although at the time this testing project began, in 

late 2014, the AOC had not yet been officially signed by all parties, DLA Energy and the Navy 

instructed Michael Baker to change to the new proposed annual frequency and move up the 

testing event to begin in October 2014. The testing is being conducted under DLA Energy's Leak 

Detection Centrally Managed Program (CMP) to meet annual test requirements of AOC. A copy 

of the AOC is provided in Appendix A. 

1.2 Site Background and History 

JB Pearl Harbor- Hickam is located on the island of Oahu, approximately 8 miles northwest of 

Honolulu, Hawaii. The fueling operations at JB Pearl Harbor-Hickam are under the Navy's Fleet 

Logistics Center Pearl Harbor. 

The Red Hill storage complex is located approximately three miles north-east of the base (Figure 

1-1). The Red Hill storage complex was constructed between 1940 and 1943. The Red Hill 

storage complex consists of 20 BFCUSTs (BFCUST 1 - 20) that are each 12,600,000-gallon 

single-walled steel, that are 100-feet in diameter and 250-feet in height Eighteen of the 20 tanks 

are in-service; BFCUSTs 1 and 19 were permanently removed from service prior to 2009. 

BFCUST 2 - 6 store Jet Propellant (JP)-8, BFCUST 7 - 12, 18 and 20 store JP-5, and BFCUST 

13 - 17 store F-76. The top and bottom portions of the BFCUSTs are accessible via a tunnel 

system. The BFCUSTs receipt, issue, and water drain piping are connected to JB Pearl Harbor 

Navy Facility via carbon steel piping of various diameters located in the tunnel system associated 
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to the bottom portion of the BFCUSTs. All piping isolation valves are equipped with double 

block and bleed valves. 

In response to a product spill in January 2014 from BFCUST 5, when it was placed back in 

service after completing internal inspections and repairs, an AOC was negotiated between the 

CNRH, DLA Energy, Hawaii DOH and the EPA Region 9 which requires the annual testing of 

the BFCUST at Red Hill. The biennial test event originally schedule to begin in February 2015 

was moved up to start in October 2104 and revised to annual testing to meet AOC requirements. 

2 
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Critical Infrastructure 
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1.3 Historical Leak Detection Results 

Prior to this test event leak detection testing was conducted biennially as a DLA Energy Leak 

Detection CMP best management practice (BMP). The last biennial tests on 15 of the 18 

BFCUSTs were completed from 23 January 2013 through 5 April 2013. The Mass Technology 

Corporation (MTC) leak detection tests were successful with no detectable leaks above the test 

method's minimum detectable leak rate (MDLR) of 0.7 gallons per hour (gph) (Ref 01). 

BFCUSTs 5, 14, and 17 were out-of- service during the 2013 test event for internal inspections 

and were not tested. 

1.4 Project Scope 

MTC leak detection tests on 14 of the 18 BFCUSTs were performed from 14 October 2014 

through 14 May 2015. Note that the 2015 biennial test event of the Red Hill tanks, initially 

schedule for the first quarter of 2015, was initiated in October 2014 in response to the annual test 

requirements agreed upon in the AOC. Table 1-1 provides a description of the systems tested. 

Figure 1-2 provides a layout diagram of the Red Hill storage complex. 
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Tabl..- 1-1; Item Tt' t~d 

!>Oda ed Taok Pipiin11: 
T~ol. Taok T:iio'k 

sr-t D~metier B.da;bt V~ume Pt9di.ic:t 
Djamenr (lncsll . ), Tota! 

Desi atio Volu,me OJDID,t'!t~ 

(Ftt'1) (fc-t't) (GaDo ) 
·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-Leo_idl (Feec). ______________________________________ l..toJI ( &Ions) 

(Fttt) 

BFCU l l 100 2:50 .600.000 . Pcnn.1n¢0tly Rano\·~d 
from s~n'1U 

BFC ST2 100 - 12,600.000 JP..,s: -
BFCTJST 3 100 S'-0 l .600,000 JP-S -
Bcfct.JST4 100 2:SlQ l .600.-000 .JP-8 -
Bf'CUST:5 100 :50 l .000,008 JPS Out-of. · w.'1Ccfor 

Imixcliw 

BFCUSI6 100 2:SO 12.600.000 .JP-8 -
BFC : T 100 2 0 [ __ OOQ.000 JP..S -
BFC ST8 100 250 12,600.000 JP- -
BFC · 19 100 25i0 12,600.000 JP- " -
BFCUST lO .100 :50 l .600.008 JP-S Critical Inf rastru ctu re 
BF u TU 100 2 0 l 2.600,MO JP- Critical Infrastructure -
BFCU T l2 100 2 0 12,600,000 w.s . 

BF u B 100 _s:o 12.600,000 F- '6 -
BF - STU 100 250 12.6(10.000 F- 6 Out-of. C(lo'WC OJ" 

JnSDi!Cb.OD 

BFCUST lS 100 2S<I 12,600.000 F-76 

BFC ~Ci 100 2 0 i2.600.000 P-7'6 -
Bf Tn 100 25-0 i .600,000 F-7'6 Om-of- em« for 

ln!.ric,clioo 

BFCUST t8 100 _5-0 l::l:.000,006 .JP.5, Out..of. i::1,,.'\CC Qf 

Mainlrnan~c 

BFCU T 9 100 0 1 • • 600.!000 . Penn.-w.ently Removed 
from Sicrviec 

BFCUST 2-0 100 J 0 l ,60(),ll)OO JP- S -
-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-
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1.5 Project Team 

Michael Baker subcontracted MTC to perform the leak detection testing. Field-testing oversight, 

coordination with facility fuels representatives, quality assurance/quality controls, and final report 

preparation and submission were provided by Michael Baker personnel. 

1.6 Qualifications of Testing Procedures Used 

The testing procedures used were those defined as the MTC - Precision Mass Measurement 

Systems SIM-1000 / CBU-1000 (24 hour test) leak detection method. Determination of leakage 

is based on the criteria established in the Ken Wilcox Associates, Inc. third party evaluation as 

listed by the National Work Group on Leak Detection Evaluations (NWGLDE) (Ref 02). The 

MTC Precision Mass Measurement System (24 hour test) is certified with a capability to detect 

leaks on a tank proportional to the product surface area (PSA) with a probability of detection (PD) 

of 95 percent and probability of a false alarm (PFA) of 5 percent. Due to the height of the tanks, a 

total of 120 hours of testing was performed for each test, consisting of 48 hours for initial 

stabilization of tank and product and five consecutive 24 hour test events ( 120 hours). 

By performing a number of non-overlapping tests in sequence and averaging the resultant leak 

rates, a modified threshold can be established for declaring a leak. Through standard statistical 

analysis, the larger the number of tests used in the averaging will result in a lower threshold and, 

therefore, a smaller size leak can be detected with a 95 percent PD. 

24 hour test 50,000 gallons or greater 

For tanks with PSA of 1,257 ft2 or less, leak rate is 0.1 gallons per hour (gph) with PD= 97.9% 

and PFA = 5%. 

For tanks with larger PSA, leak rate equals [(PSA in ft2--;- 1,257 ft2) x 0.078 gph]. 

Leak rate may not be scaled below 0.1 gph. 

Example: 

For a 100 foot diameter tank with PSA = 7850 ft2; leak rate= [(7850 ft2--;- 1,257 ft2) x 0.078 gph] 

= 0.49 gph. 

Using the statistical analysis of five test events: 0.49 gph --;- Square Root of 0.49 gph = 0.2178 

gph. 
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The 0.7 gph MDLR previously quoted for the testing of the Red Hill tanks in 2009, 2011, and 

2013 was established during the inaugural biennial test event in 2009. Due to the height and 

unconventional spherical bottom construction of the tanks, MTC established a conservative test 

MDLR of0.7 gph. Based on the consistency of the previous biennial test data and the results ofa 

simulated leak evaluation performed by Ken Wilcox Associates Inc. in May 2009 (Ref 03), MTC 

is confident in revising the test MDLR to 0.5 gph. The 0.5 gph MDLR is still conservative 

relative to the test method calculated rate of 0 .22 gph. 
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3.0 CONCLUSIONS AND RECOMMENDATIONS 

3.1 Conclusions 

Fourteen of the 18 BFCUSTs passed the 2015 biennial leak detection testing. BFCUSTs 5, 14, 17 

and 18 were out-of-service and were not tested. The test of BFCUST 16 test was not conducted at 

the fill height (-210 feet) due to operational limitations; testing was conducted at -5 8 feet. 

3.2 Recommendations 

Annual leak detection testing of the 14 BFCUSTs should be initiated on or before the annual 

anniversary date of 14 October 2015 under DLA Energy's Leak Detection CMP to comply with 

AOC agreement. In addition, the DLA Energy Leak Detection CMP should be notified 

immediately when BFCUST 16 can be filled to its full fill height and when remaining four 

BFCUSTs (BFCUST 5, 14, 17 and 18) are each placed back in service in order for leak detection 

testing to be completed to comply with AOC agreement. 
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4.0 REFERENCES 

Ref O 1 Final 2013 Biennial Integrity Testing Report Of Bulk Field Constructed 

Underground Storage Tank 2 - Red Hill Underground Storage Fuel 

Storage Facility, Joint Base Pearl Harbor - Hickam, Hawaii. Prepared 

for DLA Energy, Ft. Belvoir, Virginia, under NAVFAC Atlantic 

Contract N62470-10-D-3000-0026. Dated; 17 April 2013. 

Ref02 
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test event) 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION9 

THE DEPARTMENT OF HEAL TH 
STATE OF HAWAII 

IN THE MATTER OF:' 

) 
THE UNITED STATES DEPARTMENT ) 
OF THE NAVY ) 

) 
AND ) 

) 
DEFENSE LOGISTICS AGENCY ) 

) 
RESPONDENTS ) 

) 
RED HILL BULK FUEL STORAGE ) 
FACILITY, OAHU, HAW All ) 

EPA DKT NO. RCRA 7003-R9-2015-0l 

DOH DKT NO. 15-UST-EA-01 

ADMINISTRATIVE ORDER ON CONSENT 

1. INTRODUCTION 

(a) This administrative order on consent ("AOC") is entered into voluntarily by the 

DEPARTMENT OF HEALTH, STATE OF HAWAII ("DOH"); the UNITED STATES 

ENVIRONMENTAL PROTECTION AGENCY ("EPA") Region 9; the UNITED STATES 

DEPARTMENT OF THE NA VY ("Navy"), acting by and through the COMMANDER, NA VY 

REGION HAW All ("CNRH"); and DEFENSE LOGISTICS AGENCY ("DLA"). DOH, EPA, 

Navy, and DLA are collectively referred to as the "Parties." DOH and EPA are collectively 

referred to as the "Regulatory Agencies." This AOC is a joint administrative action taken by the 

DOH and EPA concurrently and pursuant to their respective state and federal authorities to 

regulate underground storage tanks ("US Ts") and waste and to protect drinking water, natural 

resources, human health, and the environment. 

(b) This AOC provides for the performance by Navy and DLA of a release 

assessment, response(s) to release(s), and actions to minimize the threat of future releases in 
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Administrative Order on Consent 
In the Matter of Red Hill Bulk Fuel Storage Facility 
EPA Docket No: RCRA 7003-R9-2015-0l 
DOH Docket No: 15-UST-EA-0l 

connection with the field-constructed bulk fuel USTs, surge tanks, pumps, and associated piping 

at the Red Hill Bulk Fuel Storage Facility ("Facility"), located near Pearl Harbor, on the island of 

Oahu in the State of Hawaii, and on any property that may be affected now or in the future by 

petroleum or other substances released from the Facility, as specified in Attachment A 

("Statement of Wark" or "SOW"). The term "Site" as used in this AOC includes the Facility and 

any area where petroleum or other substances released from the Facility come to be located. The 

primary objectives of this AOC are to take steps to ensure that the groundwater resource in the 

vicinity of the Facility is protected and to ensure that the Facility is operated and maintained in 

an environmentally protective manner. 

(c) Navy and DLA's participation in this AOC shall not constitute or be construed as 

an admission of liability. Navy and DLA neither admit nor deny the factual allegations and legal 

conclusions set forth in this AOC (Sections 4 and 5, Findings of Fact and Conclusions of Law). 

( d) The Parties acknowledge that this AOC has been negotiated in good faith and that 

this AOC is fair, reasonable, protective of human health and the environment, and is in the public 

interest. 

2. JURISDICTION 

(a) The State of Hawaii obtained EPA state program approval, effective on 

September 30, 2002, for Hawaii's UST program to operate in lieu ofEPA's UST program under 

Subtitle I of the Resource Conservation and Recovery Act of 1976 ("RCRA"), as amended, 42 

United States Code ("U.S.C.") § 6901 et seq. DOH enters into this AOC in accordance with its 

authority, vested in the Director of Health, to regulate USTs in conformance with EPA state 

program approval and the provisions of chapters 340E, 342D and 342L of the Hawaii Revised 

Statutes ("HRS") and the rules promulgated pursuant thereto. 

(b) EPA Region 9 enters into this AOC pursuant to the authority vested in the 

Administrator of EPA by Section 7003 ofRCRA, 42 U.S.C. § 6973, which authority has been 

delegated to the Regional Administrators of EPA by Delegations 8-22-A and 8-22-C (April 20, 

1994), and redelegated to, among others, the Director of the Land Division of EPA Region 9 by 

Delegations R9-8-22-A (October 10, 2014) and R9-8-22-C (October y 10, 2014). 

(c) Navy and DLA agree to undertake and complete all actions required by the terms 

and conditions of this AOC. 
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Administrative Order on Consent 
In the Matter of Red Hill Bulk Fuel Storage Facility 
EPA Docket No: RCRA 7003-R9-2015-0l 
DOH Docket No: 15-UST-EA-0l 

3. PARTIES BOUND 

(a) This AOC shall apply to and be binding upon the Parties and their successors and 

assigns. Navy and DLA are jointly and severally liable under this AOC. 

(b) Navy and DLA shall notify the Regulatory Agencies in writing as soon as the 

decision to transfer or sell any property covered by this AOC is known by Navy or DLA but no 

later than prior to the sale or transfer. In addition, Navy and DLA shall provide a copy of this 

AOC to any successor to the Site prior to the effective date of such change. No change in 

ownership or operation of any property covered by this AOC or in the status of Navy and DLA 

shall in any way alter, diminish, or otherwise affect Navy and DLA s obligations and 

responsibilities under this AOC, except by agreement of the Parties in accordance with Section 8 

or as required by subsequently enacted legislation pertaining to transfer of the Facility. 

(c) Navy and DLA shall provide a copy of the AOC, or a website address for 

accessing this AOC, to all of its supervisory personnel who work on actions related to this AOC 

and prime contractors or prime consultants retained to conduct or monitor any portion of work 

performed pursuant to this AOC within seven (7) days of the date that the last Party signs the 

AOC as described in Section 25 ("Effective Date") or date of such retention, whichever is later. 

Navy and DLA shall condition all contracts with the aforementioned on compliance with the 

terms and conditions of this AOC. Navy and DLA shall instruct all supervisory personnel who 

work on actions related to this AOC and prime contractors or prime consultants retained to 

conduct or monitor any portion of work to perform such work in accordance with the 

requirements of this AOC. 

4. FINDINGS OF FACT 

(a) CNRH is a division of Navy. CNRH is the command responsible for providing, 

maintaining, and improving shore infrastructure, service, support, and training to enable fleet 

operations; CNRH oversees all Navy supporting commands involved in the operation or 

maintenance of the Facility. 

(b) DLA is a combat logistics support agency of the United States Department of 

Defense ("DoD") providing the military services with the full spectrum oflogistics, acquisition, 

and technical services. As the DoD executive agent for bulk petroleum, DLA executes the 

integrated materiel management responsibility for bulk petroleum owned by the DoD and is 
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EPA Docket No: RCRA 7003-R9-2015-0l 
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responsible for bulk petroleum supply management from source of supply to the point of 

customer acceptance, with emphasis on improving efficiency. In accordance with DoD policy, 

DLA plans, programs, budgets, and provides funding for the operation, maintenance and repair 

of the Facility. 

(c) Navy and DLA are the operators of the Facility. 

(d) The Facility is located near Pearl Harbor on the island of Oahu, State of Hawaii. 

( e) The Facility includes twenty (20) field-constructed steel US Ts ("Tanks"). The 

Tanks are constructed of steel, encased by an estimated minimum of 2.5 to 4 feet of concrete 

surrounded and supported by basalt bedrock. 

(f) Each tank has a fuel storage capacity ranging from approximately 12.5 to 12.7 

million gallons for a total of approximately 250 million gallons of fuel. However, as of the 

Effective Date of this AOC, two (2) of the twenty (20) Tanks are not currently in operation. 

(g) The Facility was constructed and became operational in the 1940s. The Tanks and 

related components at the Facility are unique. 

(h) Federal and State programs for the management of US Ts were first published in 

the 1980s. In January 2000, the State of Hawaii promulgated rules requiring owners and 

operators of such facilities to report suspected or confirmed releases from US Ts. EPA granted 

final approval for the State of Hawaii's UST program on September 30, 2002, in lieu of Federal 

rules regarding USTs. On November 18, 2011, EPA proposed revisions to strengthen the 1988 

Federal UST regulations including requirements for field-constructed USTs and new 

requirements for secondary containment and operator training. On April 16, 2012, the public 

comment period for the proposed regulations closed. Under the proposed rules, most provisions 

of the proposed regulations would become effective three years after the final rule is issued. 

(i) The Tanks at the Facility have been used at various times to store the following 

fuels: diesel marine fuel, diesel oil, Navy Special Fuel Oil ("NSFO"), Navy distillate ("ND"), 

aviation gasoline ("AVGAS"), motor gas ("MOGAS"), Jet Propulsion Fuel No. 5 ("JP-5") and 

Jet Propulsion Fuel No. 8 ("JP-8"). 

(j) As of the Effective Date of this AOC, Navy stores three types of fuels at the 

Facility: JP-5, JP-8, and diesel marine fuel. 
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(k) The Waimalu and Moanalua Aquifers ("Aquifer identification and classification 

for Oahu: Groundwater protection strategy for Hawaii," February 1990), which are underground 

sources of drinking water, are located near the Facility. The Waimalu Aquifer covers an area of 

15,193 acres and the Moanalua Aquifer covers an area of 4,442 acres. 

(1) Navy Well 2254-01 is located west and hydraulically downgradient from the 

Facility. This well feeds into the Joint Base Pearl Harbor-Hickam Water System. 

(m) The Honolulu Board of Water Supply's ("BWS") Halawa Shaft, which is part of a 

public water system, is near the Facility. 

(n) The BWS's Moanalua Well, which is part of a public water system, is near the 

Facility. 

( o) The first report by Navy to DOH of a release from the Facility occurred on 

November 10, 1998, when petroleum-stained basalt cores were discovered beneath the Tanks. 

(p) In the early 2000s, Navy performed transverse cores beneath each tank and 

discovered evidence of staining beneath nineteen (19) of twenty (20) Tanks. 

(q) On December 9, 2013, Navy placed one of the Tanks (Tank #5) at the Facility 

back into service after it had undergone routine scheduled maintenance. The maintenance work 

consisted of cleaning, inspecting, and repairing multiple sites within the tank. Upon placing Tank 

#5 back into service, Navy commenced filling the tank with petroleum. 

(r) On January 13, 2014, Navy discovered a loss of fuel from Tank #5 and 

immediately notified DOH and EPA On January 13, 2014, Navy began transferring fuel from 

Tank #5 to other Tanks at the Facility. The transfer of all fuel from Tank #5 was completed on 

January 18, 2014. On January 16, 2014, Navy verbally notified DOH and EPA of a confirmed 

release from Tank #5. On January 23, 2014, Navy provided written notification to DOH Navy 

estimates the fuel loss at approximately 27,000 gallons. 

(s) The total amount released to the environment, both attributable to the January 

2014 event and historical releases, is unknown. 

(t) Following the January 2014 release, Navy increased the frequency of monitoring 

and performed additional monitoring ofNavy Well 2254-01 and shall continue to monitor Navy 

Well 2254-01 in accordance with the Groundwater Protection Plan approved by DOH and that 

will be updated in accordance with the SOW. Current drinking water monitoring results 
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confirmed compliance with federal and state Maximum Contaminant Levels for drinking water 

both before and after the January 2014 release. 

(u) Marine diesel and jet fuels in general, and Jet Propulsion Fuels 5 and 8 (JP-5 and 

JP-8) in particular, are composed of a broad, dynamic and heterogeneous mixture of chemical 

constituents. Chronic exposure to these constituents can be harmful to human health. The rates at 

which these constituents naturally degrade in the environment are highly variable. 

5. CONCLUSIONS OF LAW AND DETERMINATIONS 

(a) Hawaii Conclusions of Law and Determinations: 

(i) Navy and DLA are "persons" as defined in HRS §342L-l [40 C.F.R. 

§ 280.12]. 

(ii) Navy is the "owner" of the Facility as defined in HRS §342L-1 [40 C.F.R. 

§ 280.12]. 

(iii) Navy and DLA are the "operators" of the Facility as defined in HRS 

§342L-l [ 40 C.F.R. § 280.12]. 

(iv) The Waimalu and Moanalua Aquifers are "underground sources of 

drinking water" as that term is used in HRS chapter 340E and are "State Waters" as defined in 

HRS §342D-l. 

(v) BWS's Halawa Shaft and Moanalua Well are parts of a "public water 

system" as defined in HRS §340E-l and are "State Waters" as defined in HRS §342D-l. 

(vi) There have been "releases" of "regulated substances" into the environment 

from Tanks at the Facility, as those terms are defined by HRS §342L-l [ 40 C.F.R. § 280.12]. 

(vii) There have been releases of "contaminants" into the environment from 

Tanks at the Facility, as that term is defined in HRS §340E-l. 

(viii) There have been discharges of "wastes" and "water pollutants" as those 

terms are defined in HRS §342D-l. 

(ix) Navy and DLA, as the owner and/or operator of the Facility are 

subject to requirements regarding response and remediation in HRS chapter 342L and Hawaii 

Administrative Rules ("HAR") chapter 11-281 [ 40 C.F .R. § 280 Subpart E] and are subject to 

orders which may be necessary to protect the health of persons who are or may be users of a 

public water system as provided in HRS chapter 340E and the rules promulgated pursuant 
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thereto including, but not limited to, HAR § 11-19 and 11-20, and are subject to administrative 

orders and civil actions which are necessary to address discharges to state waters as provided for 

in HRS chapter 342D. Additionally, the Facility, which is federally owned and operated, is 

subject to "all administrative orders and all civil and administrative penalties or fines, regardless 

of whether such penalties or fines are punitive or coercive in nature or are imposed for isolated, 

intermittent, or continuing violations in the same manner and to the same extent as any person is 

subject to such requirements," as codified in 42 U.S.C. § 699lf. 

(x) The actions Navy and DLA have agreed to perform in accordance with 

this AOC are necessary to address potential impacts to human health, safety and the 

environment, as envisioned by HRS§§ 340E-4, 342D-9, 342D-10, 342D-l l, 342L-8, 342L-9 

and 342L-52, due to historical, recent and potential future releases at the Facility. 

(b) EPA Conclusions of Law and Determinations: 

(i) Navy and DLA are "persons" as defined in Section 1004(15) ofRCRA, 42 

U.S.C. § 6903(15). 

(ii) EPA has determined that any fuel released from the Facility would be a 

"solid waste" within the meaning of Section 1004(27) ofRCRA, 42 U.S.C. § 6903(27). 

(iii) EPA has determined that Navy and DLA have contributed to or are 

contributing to the handling, storage, treatment, transportation or disposal of solid waste at the 

Facility. 

(iv) EPA has determined that Navy and DLA s handling, storage, treatment, 

transportation, or disposal of solid waste may present an imminent and substantial endangerment 

to health or the environment. 

(v) The actions required by this AOC may be necessary to protect health and 

the environment. 

(vi) Navy and DLA are departments, agencies or instrumentalities of the 

Executive Branch of the federal government, and as such, are persons subject to the requirements 

of Sections 6001 and 9007 ofRCRA, 42 U.S.C. §§ 6961, 699lf. 

6. WORK TO BE PERFORMED 

(a) Based upon the administrative record for the Site and the Findings of Fact 

(Section 4) and Conclusions of Law and Determinations (Section 5) set forth above, and in 
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consideration of the promises set forth herein, it is hereby agreed to and ordered that Navy and 

DLA comply with all provisions of this AOC, including, the SOW, Attachment A, which is 

incorporated into and made an enforceable part of this AOC. The term "Work" shall mean all the 

activities and requirements, including but not limited to all deliverables, specified in the AOC 

and SOW. A deliverable is any report or other document listed under Section 9 of the SOW or 

otherwise expressly required to be submitted under this AOC. 

(b) The Wark undertaken pursuant to this AOC shall be conducted in accordance 

with all applicable EPA and DOH guidance, policies and procedures, and this AOC, and is 

subject to approval by the Regulatory Agencies. 

(c) Navy and DLA shall undertake and complete all of the Work to the satisfaction of 

the Regulatory Agencies. 

(d) Navy and DLA shall commence performing their obligations under this AOC 

upon its Effective Date. 

(e) The DOH Project Coordinator shall be DOH's designated representative for the 

Site. As of the Effective Date of this AOC, the DOH Projector Coordinator shall be: 

Steven Y.K. Chang, P.E., Chief 
Solid and Hazardous Waste Branch 
Department of Health 
919 Ala Moana Blvd., Room 212 
Honolulu, Hawaii 96814 
(808) 586-4226 
Steven.Chang@doh.hawaii.gov 

The EPA Project Coordinator shall be EPA' s designated representative for the 

Site. As of the Effective Date of this AOC, the EPA Project Coordinator shall be: 

Bob Pallarino' 
U.S. EPA Region 9' 
Underground Storage Tank Program Office' 
75 Hawthorne Street (LND-4-3)' 
San Francisco, California 94105' 
(415) 947-4128' 
Pallarino.Bob@epa.gov' 

The Navy and DLA Project Coordinator shall be Navy and DLA's 
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representative for the Site. As of the Effective Date of this AOC, the Navy and DLA Project 

Coordinator shall be: 

Jimmy Miyamoto' 
Deputy Operations Officer' 
NA VF AC Hawaii' 
400 Marshall Road' 
JBPHH, HI 96860-3139' 
(808) 471-0196' 
james.miyamoto@navy.mil' 

Any of the Parties may change their Project Coordinators at any time. Any of the Parties making 

such change will provide the other Parties with written notice within fourteen (14) days of such a 

change. 

(f) Unless otherwise provided in this AOC, all reports, correspondence, notices, or 

other submittals relating to or required under this AOC shall be in writing and shall be sent to the 

"Project Coordinators" at the addresses specified above. Unless otherwise specified in the SOW, 

all reports, correspondence, notices or other submittals related to or required under this AOC 

may be delivered via email to the addresses above, or if otherwise agreed to by the Parties, by 

U.S. Postal Service or private courier service to the address above. The Regulatory Agencies 

may require Navy and DLA to submit a follow-on paper copy of any submission. All 

correspondence shall include a reference to the "Red Hill Administrative Order on Consent." 

7. REGULATORY AGENCIES' APPROVAL OF DELIVERABLES 

(a) Deliverables required by this AOC shall be submitted to the Regulatory Agencies 

for approval or modification pursuant to Subparagraph (b ). The Regulatory Agencies must 

receive all deliverables by the due date specified in this AOC or by schedules developed 

pursuant to this AOC. 

(b) After review of any deliverable that is required pursuant to this AOC, the 

Regulatory Agencies will: (a) approve, in whole or in part, the submission; (b) approve the 

submission upon specified conditions; ( c) modify the submission to cure the deficiencies; ( d) 

disapprove, in whole or in part, the submission, directing that Navy and DLA modify the 

submission; or (e) any combination of the above. However, the Regulatory Agencies will not 

modify a submission without first providing Navy and DLA at least one notice of deficiency and 

an opportunity to cure within thirty (30) days, except where the Regulatory Agencies determine 
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that to do so would cause serious disruption to the Work or where the Regulatory Agencies have 

disapproved previous submission(s) due to material defects and the Regulatory Agencies 

determine that the deficiencies in the submission under consideration indicate a bad faith lack of 

effort to submit an acceptable deliverable. 

( c) In the event of approval, approval upon conditions, or modification by the 

Regulatory Agencies, pursuant to Subparagraph (b), Navy and DLA shall proceed to take any 

action required by the deliverable, as approved or modified by the Regulatory Agencies subject 

only to Navy and DLA's right to invoke the Dispute Resolution procedures set forth in Section 

14 (Dispute Resolution) with respect to the modifications or conditions made by the Regulatory 

Agencies. In the event that the Regulatory Agencies modify the submission to cure the 

deficiencies pursuant to Subparagraph (b) and the Regulatory Agencies determine the 

submission has a material defect, the Regulatory Agencies retain their right to seek stipulated 

penalties, as provided in Section 15 (Penalties). 

( d) Upon receipt of a notice of disapproval, in whole or in part, Navy and DLA shall, 

within thirty (30) days or such longer time as specified by the Regulatory Agencies in such 

notice, correct the deficiencies with respect to any disapproved part and resubmit the deliverable 

for approval. Any stipulated penalties applicable to the submission, as provided in the stipulated 

penalty provisions of Section 15 (Penalties), shall be stayed during the thirty (30) day 

opportunity to cure period or other specified period. A written explanation will accompany any 

disapproval, in whole or in part, by the Regulatory Agencies, including the identification of a 

material defect. 

( e) Notwithstanding the receipt of a notice of disapproval, Navy and DLA shall 

proceed, at the direction of the Regulatory Agencies, to take any action required by any unrelated 

non-deficient portion of the submission. Implementation of any unrelated non-deficient portion 

of a submission shall not relieve Navy and DLA of liability for stipulated penalties for the 

disapproved portion under Section 15 (Penalties). 

(f) In the event that a resubmitted deliverable, or portion thereof, is disapproved by 

the Regulatory Agencies, the Regulatory Agencies may again require Navy and DLA to correct 

the deficiencies, in accordance with the preceding Paragraphs. The Regulatory Agencies also 

retain the right to modify or develop the plan, report or other item, consistent with Subparagraph 
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(b). Navy and DLA shall implement any action as required in a deliverable which has been 

modified or developed by the Regulatory Agencies, subject only to Navy and DLA's right to 

invoke the procedures set forth in Section 14 (Dispute Resolution). 

(g) If upon resubmission, a deliverable is disapproved or modified by the Regulatory 

Agencies due to a material defect previously identified by the Regulatory Agencies in 

accordance with Subsection 7(d), Navy and DLA shall be deemed to have failed to submit such 

deliverable timely and adequately unless Navy and DLA invoke the dispute resolution 

procedures set forth in Section 14 (Dispute Resolution) and the Regulatory Agencies action to 

disapprove or modify a deliverable is overturned pursuant to that Section. The provisions of 

Section 14 (Dispute Resolution) and Section 15 (Penalties) shall govern the implementation of 

the Work and accrual and payment of any stipulated penalties during Dispute Resolution. If the 

Regulatory Agencies' disapproval or modification is upheld, stipulated penalties shall accrue for 

such violation from the date on which the initial submission was originally required, as provided 

in Section 15 (Penalties). 

(h) All deliverables required to be submitted to the Regulatory Agencies under this 

AOC, shall, upon approval or modification by the Regulatory Agencies, be incorporated into and 

made enforceable under this AOC. In the event the Regulatory Agencies approve or modify a 

portion of a deliverable required to be submitted to the Regulatory Agencies under this AOC, the 

approved or modified portions shall be enforceable under this AOC. Navy and DLA shall 

implement all deliverables in accordance with the schedule and provisions approved by the 

Regulatory Agencies. 

8. MODIFICATION OF THE SOW AND THIS AOC AND ADDITIONAL WORK 

(a) Modification of the Work in the SOW 

(i) If at any time during the implementation of the SOW, Navy and 

DLA identify a need for a compliance date modification or modification of the Work in the 

SOW, Navy and DLA shall submit a memorandum documenting the need for the modification to 

the Project Coordinators of the Regulatory Agencies. The Project Coordinators of the Regulatory 

Agencies will determine if the modification is warranted and will provide written approval or 

disapproval. If disapproved, the Regulatory Agencies will provide a written explanation of the 

reason for the disapproval. Any approved, written modification of a compliance date or 
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modification of Work required by this AOC shall be incorporated by reference into this AOC. 

(ii) In the event that during the performance of this AOC, Navy and/or DLA 

encounters any condition or situation that constitutes an emergency situation or may present an 

immediate threat to human health or the environment, Navy and DLA shall immediately take all 

appropriate actions to prevent and/or minimize such emergency or threat, and shall immediately 

notify the DOH Project Coordinator and the EPA Project Coordinator. Navy and DLA shall take 

such immediate and appropriate actions in consultation with the DOH Project Coordinator and 

the EPA Project Coordinator. Navy and DLA shall then submit to DOH and EPA written 

notification of such emergency or threat at the Site within twenty-four (24) hours of such 

discovery and, if further action is required, submit a plan to further mitigate the threat within 

seven (7) days of sending the written notification of the emergency. After approval or approval 

with modification of the plan by the Regulatory Agencies, Navy and DLA shall implement the 

plan as approved or modified and the plan shall be incorporated by reference into and made part 

of this AOC and be enforceable as such. In the event that Navy and DLA fail to take appropriate 

response action as required by this Paragraph, either or both of the Regulatory Agencies may 

take a response action consistent with their statutory and regulatory authorities and may require 

Navy and DLA to reimburse them for their response costs pursuant to those authorities. 

(b) Modification of this AOC 

(i) This AOC may be modified only by the mutual agreement of the Parties. 

Any agreed modifications shall be in writing; be signed by all the Parties; have as their effective 

date the date on which the last Party signs the modification; and be incorporated into and be 

enforceable under this AOC. 

(ii) No informal advice, guidance, suggestion, or comment by the Regulatory 

Agencies regarding deliverables submitted by Navy and DLA shall relieve Navy and 

DLA of their obligation to obtain such formal approval as may be required by this AOC, and to 

comply with all requirements of this AOC unless it is modified as provided under this AOC. 

Any deliverables, required by this AOC are, upon approval by the Regulatory Agencies, 

incorporated into and enforceable under this AOC. 

(iii) In the event future regulatory requirements for field-constructed US Ts are 

determined by the Regulatory Agencies to conflict with the Work to be performed under this 
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AOC, such that Navy and DLA could not comply with both this AOC and the regulatory 

requirements, the Parties will make good faith efforts to promptly resolve such conflict. 

( c) Additional Work. The Regulatory Agencies may determine, or Navy and DLA 

may propose, that certain tasks or activities are necessary in addition to or in lieu of the Work 

when such additional performance is necessary for protection of human health and the 

environment. The Regulatory Agencies may determine that Navy and DLA shall perform 

additional work and the Regulatory Agencies will specify, in writing, the basis for the 

determination that additional work is necessary. Within thirty (30) days after the receipt of such 

determination, Navy and DLA shall have the opportunity to meet or confer with the Regulatory 

Agencies to discuss any additional work. Upon meeting or conferring, the Parties shall agree on 

a schedule for submitting a work plan for additional work; Navy and DLA shall either invoke 

dispute resolution or submit the schedule for approval within thirty (30) days from Navy and 

DLA' s meeting or conferring on the additional work, unless otherwise agreed to by the Parties. 

Upon approval of a work plan, Navy and DLA shall implement the work plan in accordance with 

the schedule and provisions contained therein. The work plan shall be incorporated by reference 

into and made a part of this AOC and be enforceable as such. 

9. DOCUMENT CERTIFICATION 

(a) Any deliverable specifically listed in the SOW and submitted by Navy and DLA 

pursuant to this AOC shall be certified by the Commander of Navy Region Hawaii or the 

Regional Engineer for CNRH or designee but no lower than the Deputy Regional Engineer. 

Certification of additional deliverables may be required, if specified as a requirement in an 

approved implementation plan. 

(b) The certification required by Paragraph 9(a) above, shall be in the following form: 

I certify under penalty of law that this document and all attachments were 
prepared under my direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gather and evaluate the 
information submitted. Based on my inquiry of the person or persons who manage 
the system or those persons directly responsible for gathering the information, the 
information submitted is, to be the best of my knowledge and belief, true, 
accurate, and complete. I am aware that there are significant penalties for 
submitting false information including the possibility of fines and imprisonment 
for knowing violation. 
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Signature: ______________ _ 

Name: -----------------

Title: 

Date: 
-----------------

10. SAMPLING, ACCESS AND DOCUMENT AVAILABILITY 

(a) Sampling and Analysis 

(i) All results of sampling, testing, modeling or other data generated 

(including raw data, which shall be made available if requested) by Navy and DLA, or on Navy 

and DLA' s behalf, during implementation of this AOC shall be submitted to the Regulatory 

Agencies within thirty (30) calendar days of Navy and DLA's receipt of the data. Data shall be 

provided in the same format that it was provided to Navy and DLA unless a different format is 

otherwise agreed to by the Parties. Upon request, the Regulatory Agencies will make available to 

Navy and DLA data generated by DOH or EPA for the purposes of oversight of the Work unless 

it is exempt from disclosure by any federal or state law or regulation. All sampling and analysis 

shall be subject to a quality assurance and control process as specified in the SOW. 

(ii) Navy and DLA shall provide written notice to the Regulatory 

Agencies at least seven (7) calendar days prior to conducting field sampling, or as otherwise 

agreed to by the Parties. At the Regulatory Agencies' request, Navy and DLA shall allow split or 

duplicate samples to be taken by the Regulatory Agencies. 

(b) Access to Areas Controlled by Navy and/or DLA 

(i) EPA has the authority to enter the Site under federal environmental law 

and DOH has authority to enter the Site under state law. 

(ii) Navy and DLA shall provide the Regulatory Agencies and/or their 

representatives with access to the Site at all reasonable times for the purposes consistent with the 

provisions of this AOC. Such access shall include, but not be limited to: inspecting records, logs, 

contracts, and other documents relevant to implementation of this Agreement; reviewing and 

monitoring the progress of Navy and DLA, their contractors, and lessees in carrying out the 

activities under this AOC; conducting tests that the Regulatory Agencies deem necessary; 
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assessing the need for planning additional response actions at the Site; and verifying data or 

information submitted to the Regulatory Agencies. 

(iii) Navy and DLA shall honor all requests for access to the Site made by the 

Regulatory Agencies subject to the requirements in Subparagraph (v). Navy and DLA may 

require presentation of credentials showing the bearer's identification and that he/she is an 

employee or agent of the Regulatory Agencies, including contractors employed by either of the 

Regulatory Agencies. Navy and DLA's Project Coordinator or his/her designee shall provide 

briefing information, coordinate access and escort to restricted or controlled-access areas, 

arrange for base passes, and coordinate any other access requests that arise. Navy and DLA shall 

use their best efforts to ensure that conformance with the requirements of this Subsection do not 

delay access. 

(iv) The rights granted in this Section to the Regulatory Agencies regarding 

access shall be subject to regulations and statutes, as may be necessary to protect national 

security information ("classified information") as defined in Executive Order 12958. Such 

requirement shall not be applied so as to unreasonably hinder the Regulatory Agencies from 

carrying out their responsibilities and authority pursuant to this AOC. 

(v) The Facility is a controlled access area and subject to safety and 

security requirements. Other parts of the Site may be controlled or restricted. Navy and DLA 

shall provide an escort whenever the Regulatory Agencies require access to controlled or 

restricted areas for purposes consistent with the provisions of this AOC. The Regulatory 

Agencies shall provide reasonable notice to the Navy and DLA Project Coordinator, or his or her 

designee, to request any necessary escorts for such areas. Navy and DLA shall not require an 

escort to any area of the Site unless it is a restricted or controlled-access area. Upon request of 

the Regulatory Agencies, Navy and DLA shall promptly provide a written list of current 

restricted or controlled-access areas of the Site. 

(vi) Upon a denial of any aspect of a request of access, Navy and 

DLA shall provide an immediate explanation of the reason for the denial, including reference to 

any applicable regulations, and upon request, a copy of such regulations. Within forty-eight ( 48) 

hours, Navy and DLA shall provide a written explanation for the denial. To the extent possible, 
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Navy and DLA shall expeditiously provide a recommendation for accommodating the requested 

access in an alternate manner. 

(vii) Pursuant to this Section, any denial of access contrary to the 

terms of this AOC at reasonable times to any portion of the Site, where a request for access was 

made for the purposes of enforcing the requirements of federal or state law, or implementing or 

enforcing this AOC, shall be construed as a violation of the terms of this AOC subject to the 

penalty provisions outlined in Section 15 (Penalties) of this AOC. 

(c) Access to Areas Not Controlled by Navy and/or DLA 

Where action under this AOC is to be performed in areas owned by, or in possession of, 

someone other than Navy or DLA, Navy and DLA shall use their best efforts to obtain all 

necessary access agreements in a timely manner. Navy and DLA shall commence efforts to 

obtain such agreements within thirty (30) days of approval of any Work for which access is 

necessary. Any such access agreement shall provide for access by the Regulatory Agencies and 

their representatives to move freely in order to conduct actions that the Regulatory Agencies 

determine to be necessary. The access agreement shall specify that Navy and DLA are not the 

Regulatory Agencies' representative(s) with respect to any liabilities associated with activities to 

be performed. Navy and DLA shall provide DOH's Project Coordinator and EPA's Project 

Coordinator with copies of any access agreements. Navy and DLA shall immediately notify the 

Regulatory Agencies if after using Navy and DLA' s best efforts, they are unable to obtain such 

agreements within the time required. Best efforts as used in this Paragraph shall include, at a 

minimum, a certified letter from Navy and DLA to the present owner of such property requesting 

access agreements to permit Navy and DLA, the Regulatory Agencies, and the Regulatory 

Agencies' authorized representatives to enter such property, and the offer of payment of 

reasonable sums of money in consideration of granting access. Navy and DLA shall, within ten 

(10) calendar days of receipt of a denial of access, submit in writing, a description of their efforts 

to obtain access. The Regulatory Agencies may, at their discretion, assist Navy and DLA in 

obtaining access. Where access on state owned property is needed, DOH will make best efforts 

to assist Navy and DLA with access. 
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(d) Document Availability 

All data, information, and records created or maintained for purposes of implementation 

of this AOC, and all records relating to Facility operations and maintenance, or to site conditions, 

shall be made available to the Regulators upon request unless Navy or DLA assert a claim that 

such documents are legally privileged from disclosure and meets the burden of demonstrating to 

the Regulatory Agencies that such a privilege exists. Navy and DLA may assert a claim that 

certain documents or portions of documents are protected from public disclosure under federal or 

state law (e.g., documents exempt from disclosure under applicable laws such as FOIA, 

Procurement Integrity Act, Privacy Act, etc.). Navy and DLA shall clearly mark the material in 

which such a claim is asserted (e.g., documents shall be marked on each page and shall be 

reasonably segregated) and cite to the legal authority allowing withholding. If no such claim 

accompanies the information when it is submitted to the Regulatory Agencies, it may be made 

available to the public by EPA or DOH without further notice to Navy and DLA. Navy and DLA 

agree not to assert such claims with respect to any data related to Site conditions, including but 

not limited to, sampling, analytical, monitoring, hydrogeologic, scientific, chemical or 

engineering data or any other documents or information evidencing conditions at or around the 

Site. 

(e) Nothing in this AOC shall be construed to limit the Regulatory Agencies' right of 

access, entry, inspection, and information gathering pursuant to applicable law. 

11. COMPLIANCE WITH OTHER LAWS 

Navy and DLA shall perform all actions required pursuant to this AOC in accordance 

with all applicable local, state, and federal laws and regulations. Navy and DLA shall use best 

efforts to obtain or cause their representatives to obtain all permits and approvals necessary 

under such laws and regulations in a timely manner so as not to delay the Work required by this 

AOC. 

12. FUNDING OF THE WORK 

(a) It is further agreed to and ordered that Navy and DLA shall timely seek sufficient 

funding through their budgetary processes to finance and perform all the Work. Navy and DLA 

recognize the requirements of this AOC as necessary actions subject to the provisions of 

Executive Order 12088 requiring request of sufficient funds in the agency budget. It is the 
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expectation of the Parties to this AOC that all obligations of Navy and DLA arising under this 

AOC will be fully funded. 

(b) Any requirement for the payment or obligation of funds, including stipulated 

penalties, by Navy or DLA, established by the terms of this AOC may be subject to the 

availability of appropriated funds. No provision herein shall be interpreted to require obligation 

or payment of funds in violation of the Anti-Deficiency Act, 31 U.S.C. § 1341. 

(c) If Navy and DLA determine that there are insufficient funds to carry out the Work 

in accordance with the AOC, Navy and DLA shall notify the Regulatory Agencies within thirty 

(30) days thereafter and request a meeting to work with the Regulatory Agencies to explore cost­

savings or re-scoping measures to off-set the shortfall. The meeting shall be held within thirty 

(30) days of the request for the meeting, unless otherwise agreed to by the Parties. If re-scoping 

or cost savings measures are not sufficient to offset the shortfall such that schedules developed 

pursuant to this AOC should be modified, then Navy and DLA shall submit a modified schedule 

to the Regulatory Agencies for approval within the time frame agreed to in the meeting. The time 

frame agreed to in the meeting shall be in writing, signed by the Parties and be enforceable under 

this AOC. If funds are not available in any year to fulfill Navy and DLA' s obligations under this 

AOC and the Parties are unable to agree on cost-savings or re-scoping measures to offset the 

shortfall or a modified schedule, DOH and EPA reserve their respective rights to initiate any 

action against any person(s) or to take any response action which would be appropriate absent 

this AOC. 

13. REIMBURSEMENT OF DOH COSTS 

(a) Subject to the provisions of this Paragraph, Navy and DLA agree to pay 

reasonable service charges incurred by DOH with respect to the Work. Reasonable service 

charges shall mean reasonable and necessary costs above and beyond normal regulatory 

responsibilities (i.e., required overtime or contracted effort) that DOH incurs in monitoring 

Navy's and DLA's performance under this AOC to determine whether such performance is 

consistent with the requirements of this AOC, including costs incurred in reviewing plans, 

reports and other documents submitted pursuant to this AOC. Reasonable service charges 

incurred by DOH shall be limited to no more than fifty thousand dollars ($50,000) per calendar 

year unless otherwise agreed in writing by Navy and DLA. DOH shall advise Navy and DLA 

18' 

NA VY0005246 

Exhibit N-6MN01484



Administrative Order on Consent 
In the Matter of Red Hill Bulk Fuel Storage Facility 
EPA Docket No: RCRA 7003-R9-2015-0l 
DOH Docket No: 15-UST-EA-0l 

prior to accruing any costs for which it intends to seek reimbursement pursuant to this section 

and shall obtain concurrence that such costs are reasonable. Navy and DLA shall make good 

faith efforts to negotiate a separate cooperative agreement with DOH which will detail the 

modalities for payment of reasonable service charges incurred by DOH with respect to the Work. 

If Navy, DLA, and DOH cannot agree on the reasonableness of the proposed costs, they shall 

attempt to resolve any disputes under this Section amongst themselves. In the event that a 

separate cooperative agreement is developed, any dispute resolution related to this Paragraph 

shall be pursuant to that agreement and applicable regulation and shall not be subject to Section 

14 (Dispute Resolution). 

(b) DOH reserves the right to bring an action against Navy and DLA under any 

applicable law for recovery of all reasonable service charges incurred by DOH with respect to 

the Site that have not been reimbursed by Navy and DLA if Navy and DLA and DOH fail to 

enter into a separate cooperative agreement or make other arrangements for reimbursement of 

reasonable service charges incurred by DOH with respect to the Work. 

14. DISPUTE RESOLUTION 

(a) The Parties intend to work cooperatively to avoid disputes in the implementation 

of the AOC. The Parties shall make reasonable efforts to resolve disputes informally at the 

lowest level. The process for dispute resolution set forth in this Section shall be the exclusive 

remedy through which the Parties resolve any and all disputes arising from this AOC and the 

implementation and execution of the Work. At any point during the dispute resolution process, 

Navy and DLA may withdraw their dispute and commence or resume the previously disputed 

Work in accordance with direction from the Regulatory Agencies. 

(b) A dispute resolution committee ("DRC") shall serve as the initial forum for 

resolution of disputes for which agreement has not been reached through informal dispute 

resolution among the Parties. Each Party shall designate one individual and an alternate to serve 

on the DRC, and may change those designations at will, with written notice to be provided to the 

other Parties, but shall at all times have persons so designated and available to participate in the 

dispute resolution process as needed. The persons designated to serve on the DRC shall be 

employed at the senior management level (e.g., Senior Executive Service (SES) or equivalent) or 

be delegated the authority in writing to participate on the DRC by an SES or equivalent level 
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official, or higher, for the purposes of dispute resolution under this agreement. 

(i) Within thirty (30) days after any action which leads to or generates a 

dispute, the disputing Party shall submit to the DRC a written statement of dispute setting forth 

the nature of the dispute, the disputing Party's position with respect to the dispute and the 

technical, legal and factual information the disputing Party is relying upon to support its position. 

(ii) Prior to any Party's issuance of a written statement of dispute, the 

disputing Party shall engage the other Parties in informal dispute resolution among the Project 

Coordinators and/or their immediate supervisors. During this informal dispute resolution period, 

the Parties shall meet and/or confer as many times as are necessary to discuss and attempt 

resolution of the dispute. 

(iii) Within twenty (20) calendar days of receipt by the DRC of the disputing 

Party's written request for formal dispute resolution, unless additional time is provided by the 

DRC, the other Parties may submit their own statements of position with respect to the dispute to 

the DRC for its consideration. 

(iv) The DRC shall have forty-five ( 45) calendar days from the date it receives 

a timely written request from the disputing Party for formal dispute resolution to unanimously 

resolve the dispute and issue a written decision signed by the designee of each Party then serving 

on the DRC, except that such designees may agree unanimously to extend the period of time to 

reach decision if necessary. This decision may include any necessary findings and instructions, 

as appropriate, to proceed with Work interrupted or delayed by the dispute. 

(c) In the event the DRC is unable to unanimously resolve the dispute within the 

forty-five ( 45) day period, the written statement of dispute shall be forwarded to the Senior 

Executive Committee (SEC) for resolution, within ten (10) days after the close of the forty-five 

( 45) day period. EPA' s representative on the SEC is the Regional Administrator of EPA Region 

9. DOH's representative on the SEC is the Director of Health. Navy's representative on the SEC 

is the Commander Navy Installations Command. DLA's representative on the SEC is the Chief 

of Staff of DLA The SEC members shall, as appropriate, confer, meet, and exert their best 

efforts to resolve the dispute and issue a unanimous written decision signed by all Parties. If 

unanimous resolution of the dispute is not reached within thirty (30) days of elevation to the 

SEC, the Regional Administrator of EPA Region 9 shall issue a written position on the dispute 
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within forty ( 40) days of elevation to the SEC. The Assistant Secretary of the Navy for Energy, 

Installations Environment, or the Director of DLA, within thirty (30) days of the EPA's 

Regional Administrator's issuance of the EPA's position, may issue a written notice elevating 

the dispute to EPA' s Assistant Administrator of the Office of Enforcement and Compliance 

Assurance (EPA Assistant Administrator) for resolution. In the event that Navy, DLA or DOH 

elects not to elevate the dispute to the EPA Assistant Administrator within the designated thirty 

(30) day escalation period, the other Parties shall be deemed to have agreed with the EPA' s 

Regional Administrator's written position with respect to the dispute. 

(d) Upon elevation of the dispute to the EPA Assistant Administrator pursuant to 

Paragraph 14(c) above, the EPA Assistant Administrator will review and resolve the dispute. 

Upon request, and prior to resolving the dispute, the EPA Assistant Administrator will meet and 

confer with the Assistant Secretary of the Navy for Energy, Installations Environment, the 

Director of DLA, and the Governor to discuss the issue(s) under dispute. The EPA Assistant 

Administrator will resolve the dispute within thirty (30) days ofreceipt of the dispute, unless the 

Assistant Secretary of the Navy for Energy, Installations Environment, the Director of DLA, 

or the Governor request a meeting with the EPA Assistant Administrator prior to resolving the 

dispute, in which case the dispute will be resolved within thirty (30) days of such meeting. Upon 

resolution, the EPA Assistant Administrator will provide the other Parties with a written final 

decision setting forth resolution of the dispute. 

( e) The existence of a dispute and the Regulatory Agencies' consideration of matters 

placed in dispute shall not excuse, toll, or suspend any compliance obligation or deadline 

required pursuant to this AOC during the pendency of the dispute resolution process except as 

agreed by the Regulatory Agencies in writing pursuant to Section 8 of this AOC or determined 

by the Administrator or his or her designee. In the event that a dispute is resolved in favor of 

Navy and DLA pursuant to this Section, stipulated penalties incurred with respect to the specific 

subject of that dispute will not be due and owing. 

(f) Within thirty (30) calendar days of receipt of any final decision and instructions 

with respect to any dispute resolved pursuant to the procedures specified in this Section, unless 

otherwise specified in the decision, Navy and DLA shall incorporate the final decision and 
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instructions into the appropriate plan, schedule or procedures and implement this AOC in 

accordance with such plan, schedule or procedures. 

(g) Resolution of a dispute pursuant to this Section constitutes a final resolution of 

any dispute arising under this AOC. All Parties shall abide by all terms and conditions of any 

final resolution of dispute obtained pursuant to this Section of the AOC. 

15. PENALTIES 

(a) In the event that Navy and/or DLA fails to comply with any term, condition or 

requirement of this AOC, EPA and/or DOH may assess and Navy and DLA shall be liable for 

stipulated penalties in the amounts set forth in this Section unless a Force Majeure event has 

occurred as defined in Section 17 (Force Majeure) and the Regulatory Agencies have approved 

the extension of a deadline as required by that Section. Compliance with this AOC by Navy and 

DLA shall include completion of any Work in accordance with this AOC and within the 

specified time schedules approved under this AOC. A stipulated penalty may be assessed in an 

amount not to exceed $5,000 for the first week (or part thereof) and $10,000 for each additional 

week ( or part thereof) for which a failure set forth in this Subsection occurs. 

(b) Stipulated penalties incurred pursuant to this Section shall begin to accrue on the 

day after complete performance is due or the day the violation occurs and shall continue to 

accrue until the violation is corrected to the satisfaction of the Regulatory Agencies. 

( c) Upon determining that Navy and DLA have failed in a manner set forth in this 

Subsection, the EPA or the DOH will notify Navy and DLA Any such notification shall be in 

writing. If the failure in question is not already subject to dispute resolution at the time such 

notice is received, Navy and DLA shall have thirty (30) days after receipt of the notice to invoke 

dispute resolution on the question of whether the failure did in fact occur and whether there is no 

mitigating reason for the failure. Where dispute resolution is invoked, no assessment of a 

stipulated penalty shall be final until the conclusion of dispute resolution procedures related to 

the assessment of the stipulated penalty. Notwithstanding any other provision of this Section, the 

Regulatory Agencies may, in their unreviewable discretion, waive any portion of stipulated penalties 

that have accrued pursuant to this AOC. 

(d) No later than sixty (60) days after receipt of a written demand for payment from 

the Regulatory Agencies, unless the dispute resolution provisions of Section 14 (Dispute 
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Resolution) are invoked, Navy and DLA shall pay the penalty. If the stipulated penalties become 

payable by Navy and DLA, they shall pay one half (50%) of the total penalty amount by 

cashier's or certified check payable to the "State of Hawaii Director of Finance" for deposit into 

the Hawaii's Leaking Underground Storage Tank Fund [HRS§ 342L-51] and delivered to the 

Director's Office, 1250 Punchbowl Street, Honolulu, Hawaii. They shall pay the other half 

(50%) of the total penalty amount by certified or cashier's check payable to the United States 

Treasury and delivered to the U.S. Environmental Protection Agency. Cincinnati Finance Center, 

Box 979077, St. Louis, MO, or other agreed-to method. All payments by Navy and DLA shall 

reference Navy and DLA's name and address, and the docket number for this action. 

(e) This Section shall not affect Navy or DLA's ability to obtain an extension of a 

timetable, deadline, or schedule pursuant to Section 8 of this AOC. 

(f) Nothing in this AOC shall be construed to render any officer or employee Navy or 

DLA personally liable for the payment of any stipulated penalty assessed pursuant to this 

Section. 

16. ENFORCEABILITY 

(a) The Parties agree to exhaust their rights under Section 14 (Dispute Resolution), 

prior to DOH exercising any rights to pursue a civil action and seek judicial review that it may 

have. 

(b) Subject to the Dispute Resolution Provisions of Section 14 and the Regulatory 

Agencies' Covenants in Section 19, nothing in this AOC shall preclude the State of Hawaii from 

seeking to enforce the terms and conditions of this AOC as a final order of DOH against Navy 

and DLA in a civil action to collect penalties and/or enforce its provisions pursuant to HRS §§ 

340E-4, 340E-8, 342D-9, 342D-10, 342D-l l, 342L-8, 342L-9, 342L-12, and 342L-52, Section 

7002 ofRCRA, 42 U.S.C. § 6972, or in a civil action for breach of this AOC and from seeking 

any other relief as may be necessary to protect the public health, a source of drinking water and 

the environment. However, DOH will not seek to collect, in a judicial proceeding, civil penalties 

for a breach of this AOC if it or EPA has already collected such penalties under the penalty 

provisions of this AOC for the same matter, or if such penalties have been overturned through 

the dispute resolution process of Section 14. 
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(c) Failure to diligently conduct the Work may subject Navy and DLA to an action 

under Section 7002 ofRCRA, 42 U.S.C. § 6972. 

(d) Navy and DLA waive their opportunity to confer with the Administrator of EPA 

pursuant to 42 U.S.C. § 696l(b)(2) and any right to further review of the issuance of this AOC 

pursuant to any provisions of state and federal law. 

(e) In any action to enforce the terms of this AOC, all Parties agree to be bound by 

the terms of the AOC and agree to not contest the validity of this AOC, its terms or conditions, 

or the procedures underlying or relating to them in any action brought by the Regulatory 

Agencies to enforce its terms. 

17. FORCE MAJEURE 

(a) Navy and DLA agree to perform all requirements under this AOC within the time 

limits established under this AOC, unless the performance is delayed by a force majeure. For 

purposes of this AOC, a force majeure is defined as any event arising from causes beyond the 

control of Navy and DLA, or Navy or DLA's contractors, that delays or prevents performance of 

any obligation under this AOC despite Navy and DLA s best efforts to fulfill the obligation. The 

requirement that Navy and DLA exercise "best efforts to fulfill the obligation" includes using 

best efforts to anticipate any potential force majeure event and best efforts to address the effects 

of any potential force maj eure event: (1) as it is occurring, and (2) following the potential force 

majeure event, such that the delay is minimized to the greatest extent possible. Force majeure 

does not include financial inability to complete the Work, increased cost of performance, 

changes in Navy and DLA's business or economic circumstances, or inability to attain media 

cleanup standards. 

(b) If any event occurs or has occurred that may delay the performance of any 

obligation under this AOC, whether or not caused by a force majeure event, Navy and DLA shall 

orally notify the Regulatory Agencies within forty-eight (48) hours of when Navy or DLA knew 

or should have known that the event might cause a delay. Such notice shall: (1) identify the event 

causing the delay, or anticipated to cause delay, and the anticipated duration of the delay; (2) 

provide Navy and DLA's rationale for attributing such delay to a force majeure event; (3) state 

the measures taken or to be taken to prevent or minimize the delay; ( 4) estimate the timetable for 

implementation of those measures; and (5) state whether, in the opinion of Navy and DLA, such 
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event may cause or contribute to an endangerment to public health or the environment. Navy and 

DLA shall undertake best efforts to avoid and minimize the delay. Failure to comply with the 

notice provision of this Paragraph and to undertake best efforts to avoid and minimize the delay 

shall waive any claim of force majeure by Navy and DLA. Navy and DLA shall be deemed to 

have notice of any circumstances of which their contractors had or should have had notice. 

(c) If the Regulatory Agencies determine that a delay in performance or anticipated 

delay in fulfilling a requirement of this AOC is or was attributable to a force majeure, then the 

time period for performance of that requirement will be extended as deemed necessary by the 

Regulatory Agencies. If the Regulatory Agencies determine that the delay or anticipated delay 

has been or will be caused by a force majeure, then the Regulatory Agencies will notify Navy 

and DLA, in writing, of the length of the extension, if any, for performance of such obligations 

affected by the force majeure. Any such extensions shall not alter Navy and DLA s obligation to 

perform or complete other tasks required by this AOC which are not directly affected by the 

force maj eure. 

( d) If the Regulatory Agencies disagree with Navy and DLA' s assertion of a force 

majeure, then Navy and DLA may elect to invoke the dispute resolution provision, and shall 

follow the procedures set forth in Section 14 (Dispute Resolution). In any such proceeding, Navy 

and DLA shall have the burden of demonstrating by a preponderance of the evidence that the 

delay or anticipated delay has been or will be caused by a force majeure, that the duration of the 

delay or the extension sought was or will be warranted under the circumstances, that Navy and 

DLA's best efforts were exercised to avoid and mitigate the effects of the delay, and that Navy 

and DLA complied with the requirements of this Section. If Navy and DLA satisfy this burden, 

then the Regulatory Agencies will extend the time for performance as the Regulatory Agencies 

determine is necessary. 

18. RESERVATION OF RIGHTS 

(a) Notwithstanding any other provisions of this AOC, the Regulatory Agencies 

retain their authority to take, direct, or order any and all actions necessary to protect public 

health, any source of drinking water or the environment or to prevent, abate, or minimize an 

actual or threatened release of hazardous substances, pollutants, or contaminants, or hazardous or 

solid waste or constituents of such wastes, on, at, or from the Facility, including but not limited 
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to the right to bring enforcement actions under RCRA, the Comprehensive Environmental 

Response, Compensation, and Liability Act ("CERCLA"), the Clean Water Act ("CW A"), the 

Safe Drinking Water Act ("SDWA"); HRS chapters 340E, 342D and 342L; and any other 

applicable statutes or regulations. However, unless required on an emergency basis, no such 

action shall be taken in relation to any activity within the scope of this AOC unless a Party has 

first made good faith efforts to address the issue through a modification to this AOC and, if 

necessary, through the Dispute Resolution process set forth in Section 14. 

(b) The Regulatory Agencies reserve all of their statutory and regulatory powers, 

authorities, rights, and remedies, both legal and equitable, which may pertain to Navy and DLA s 

failure to comply with any of the requirements of this AOC. 

(c) Navy and DLA reserve all of their statutory and regulatory rights and defenses 

both legal and equitable, including but not limited to rights and defenses against third parties. 

Nothing in this AOC shall be taken as an admission of fact or law in any dispute with a third 

party or in any dispute outside the context of enforcement of this AOC. 

( d) This AOC is not intended to be nor shall it be construed to be a permit. Navy and 

DLA acknowledge and agree that EPA or DOH' s review and approval of the Work does not 

constitute a warranty or representation that the Work will achieve the required cleanup or 

performance standards. Compliance by Navy and DLA with the terms of this AOC shall not 

relieve Navy and DLA of their obligations to comply with applicable local, state, or federal laws 

and regulations. 

19. REGULATORY AGENCIES' COVENANTS 

( a) Except as provided in Section 18 (Reservation of Rights), EPA covenants not to 

take administrative action against Navy or DLA pursuant to Section 7003 ofRCRA, 42 US.C. § 

6973, for the Work EPA' s covenant shall take effect upon the Effective Date of this AOC. 

EPA' s covenant is conditioned upon the satisfactory performance by Navy and DLA of their 

obligations under this AOC. EPA's covenant extends only to Navy and DLA and does not 

extend to any other person. 

(b) Except as provided in Section 18 (Reservation of Rights), DOH covenants not to 

take administrative enforcement action against Navy or DLA with respect to any Work on the 
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condition that the Work is consistent with Navy's and DLA's obligations under this AOC and/or 

that the Work has been satisfactorily completed and approved by the DOH. 

20. OTHER CLAIMS 

By issuance of this AOC, the Regulatory Agencies assume no liability for injuries or 

damages to persons or property resulting from any acts or omissions of Navy and DLA. The 

Regulatory Agencies shall not be deemed a party to any contract, agreement or other 

arrangement entered into by Navy and DLA or its officers, directors, employees, agents, 

successors, assigns, heirs, trustees, receivers, contractors, or consultants in carrying out actions 

pursuant to this AOC. 

21. RECORD RETENTION 

(a) Navy and DLA shall preserve all records related to the Facility in accordance with 

the appropriate federal records retention schedule. In addition, Navy and DLA shall preserve all 

documents shared with the Regulatory Agencies relating to the Work performed under this AOC, 

monitoring data, and other raw data generated pursuant to this AOC, for at least ten (10) years 

following the termination of the AOC. Navy and DLA shall make such records available to DOH 

or EPA at their request. 

(b) All substantive documents exchanged between the Parties relating to the Wark 

performed under this AOC and all monitoring data related to the Facility shall be stored by Navy 

and DLA in a centralized location at the Site, or an alternative location mutually approved by the 

Project Coordinators to promote easy access by the Regulatory Agencies or their representatives. 

22. PRESIDENTIAL EXEMPTION 

The Parties recognize that the President may exempt a solid waste management facility 

from requirements ofRCRA pursuant to 42 U.S.C. § 696l(a) or a UST from the requirements of 

RCRA pursuant to 42 U.S.C. § 699lf for a period of time not to exceed one (1) year after the 

President grants the exemption. This exemption may be renewed. Navy and DLA shall obtain 

access to and perform all actions required by this AOC within all areas inside those portions of 

the Site, which are not the subject of or subject to any such exemption by the President. 

23. PUBLIC COMMENT 

(a) Upon signature by Navy and DLA, the Regulatory Agencies shall provide public 

notice, a public meeting and a reasonable opportunity for public comment on the proposed 

27' 

NA VY0005255 

Exhibit N-6MN01493



Administrative Order on Consent 
In the Matter of Red Hill Bulk Fuel Storage Facility 
EPA Docket No: RCRA 7003-R9-2015-0l 
DOH Docket No: 15-UST-EA-0l 

settlement. After consideration of any comments submitted during a public comment period of 

not less than thirty (30) days (which the Regulatory Agencies may extend), the Regulatory 

Agencies may sign this AOC, or withhold consent, or seek to amend all or part of this AOC if 

the Regulatory Agencies determine that comments received disclose facts or considerations 

which indicate that this AOC is inappropriate, improper, or inadequate. 

(b) If a modification is necessary, the Regulatory Agencies shall transmit a modified 

copy of the AOC to Navy and DLA for review and signature, or further negotiations, as 

appropriate. If the modification is determined by the Regulatory Agencies to be significant, the 

process for public comment, described in Section 23(a), will repeat. 

24. SEVERABILITY 

If any provision of this AOC or the application of this AOC to any party or circumstances 

is held by any judicial authority to be invalid, the remainder of the AOC shall remain in full 

force and effect. 

25. EFFECTIVE DATE 

After this AOC is signed by each of the Parties and after the public comment period and 

review as described in Section 23 (Public Comment), this AOC shall become effective. The 

undersigned representatives certify that they are fully authorized to enter into the terms and 

conditions of this AOC and to bind the party they represent to this document. 

26. TERMINATION AND SATISFACTION 

The provisions of this AOC shall be deemed fully satisfied upon the Regulatory 

Agencies' execution of a written acknowledgement ("Acknowledgement") specifying that Navy 

and DLA have demonstrated to the satisfaction of the Regulatory Agencies that the terms and 

conditions of this AOC have been fully and satisfactorily completed. Prior to termination of this 

AOC, the Parties shall discuss whether an agreement, or additional regulation, is necessary to 

ensure continued protection of health and the environment. Termination of this AOC shall not 

terminate Navy and DLA's obligation to comply with Sections 10 (Sampling and Access) and 21 

(Record Retention) of this AOC or the Regulatory Agencies' reservation of rights in Section 18. 

IN WITNESS WHEREOF, the Parties have duly executed this presents as of the day and year 

subscribed below. 
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Agreed this l~d1y of 

By: 
d L. Rear Admirol 

Commander Navy Region Hawaii. U.S. Navy 
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Agrctd this_ of~ 201 S. 

By: 
Staff 

Defense Logistics Agency 
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It is so ORDERED and Agreed this ___ day of ___ , 2015. 

By: 

APPROVED: 
ASTO 
FORM 

Keith Kawaoka, Deputy Director 
Department of Health 

Wade H. Hargrove III, Deputy Attorney General 
Hawaii Department of Attorney General 
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It is so ORDERED and Agreed this ___ day of ___ , 2015. 

By: 
Jeff Scott, Director, Land Division' 
Region 9, U.S. Environmental Protection Agency' 
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• ¥::t:.nology 
,CORPORATIO 

Preclslon Leiak Measurement Report 
P.O. Box 1:571 

K1tgo111e Texas 75662 

Fl SC Red H" II 

Pearl Hall'bor, HI 

-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-

! Proprietary Information ! 
i i 
i.-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-j 

[ Proprietary Information I 
L·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·l 

Scope of Work: Furnish all requ·lied rnanaigeme111t, labor, services, materials andi equi1pment 

to perform the requ"red annual t.igh:ttne,ss testing of Tank# 2 an undef\ground 

fuel storage tank. locaited at F1ISC Red Hill, Peart Halibor, HI . 

. -·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-; 
; 
; 

Re;port compiled!by l Proprietary Information 

Summary 

; 
; 
; 
; 
L--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 

Testiing of Tank ff 2 a 12,600,000 gal undergr,ound storage tank located at !flSC Red Hi 11, Pearl 
Ha bor, Hawaii commenced tFebruary 11., 201.5 a,r1d was completed Februairy 16, 2015. llhe result of 
that testing is that ·tile tank system is determined to be tight to ·solatilon. All tank valves were 
adequately sieoured such that no unusual read"ngs were· noted. Testing was performed using the 
Mass. Techno ogy Corporation protocols set out. in tihe third pa1rty evaluations. All tank val\les 
were adequately secured such that any fluid loss was isolated to leakage. Therefore, the 
oontaimment intejgirity of the tank was not co.mprom1.sed and the test i1s considered coru:lusiv,e. 

Tank# 2: After 120 !hours o,f testing the ta1nk is certified U> be ti,ght. 
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Tank Data Tank# 2 

Diameter: 
Tank Type: 

Specific Gravity: 

100 ft. 
Vertical UST 

0.80 

Start Date: 02/11/2015 

i ______________ P_ro p ri eta_ry_ Inf o_rmati o_n _____________ i 

Height: 

Contents: 

Product Level: 

Completion Date: 
Test Results: 

238 ft. 
JP-8 

208.2 ft. 

02/16/2015 
Certified Tight 

Critical Infrastructure 

NA VY0005263 

Exhibit N-6MN01501



Results 

The fluid mass data was recorded over a 120-hour period. A linear regression of the recorded fluid 
mass data resulted in a change rate detected below the minimum detection level of 0.5 gallons per 
hour. All tank valves were adequately secured such that any fluid loss was isolated to leakage. 

Therefore, the containment integrity of the tank was not compromised and the test is considered 
conclusive. 

Tank# 2 is certified to be tight. 

T .. k Test Results Sum~ Mass Technology Corporation I 
Mass ( ft H20) _ 

160340-~~-~-----------~

1

~-----------~-----~-• 

160.338-

160336-

160.334-

160332-

160.330-

•- ------ ----~--- , ---.,.- -- - -- ..!.-~- --H 
160328-

160.326-

160324-

160.322-

:r-.k:jRed Hi11Tank2 

Test No .. , 5 

Stan Date:! • i 5 

Encl Date: ! · 61 5 

I I I I I I I 

75 80 85 90 95 100 105 110 115 120 125 130 

~-------Test __ Results _____________ ____.! Linear Regression 
The Hnear regression performed on data for the 5--0ay test sequence indicates a 
volumetric change rate below the I IDLR of 0.5 GPH and is interpreted as 'NO 
LEA . 

I 

Compensated Data 

NA VY0005264 

Exhibit N-6MN01502



• ¥::t:.nology 
,CORPORATIO 

Preclslon Leiak Measurement Report 
P.O. Box 1:571 

K1tgo111e Texas 75662 

.-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-. 

Fl SC Red H" II 

Pearl Hall'bor, HI 
! Proprietary Information ! 
i-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-j 

! Proprietary Information i 
i ! 
L--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·~ 

Scope of Work: Furnish all requ·lied rnanaigeme111t, labor, services, materials andi equi1pment 

to perform the requ"red annual t.igh:ttne,ss testing of Tank# 3 an undef\ground 
fuel storage tank. locaited at F1ISC Red Hill, Peart Halibor, HI. 

,·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-; 
; 
; 
; 

Re;port compiled !by! Proprietary Information 

Summary 

; 
; 
; 
; 
; 
i.·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-

Testiing of Tank ff 3 a 12,600,000 gal und:ergr,ound storage tank located at !flSC Red Hi 11, Pearl 
Ha bor, Harwaii commenced IFebl!'uary 14, 2015 and was completed February 19, 2015. The result 

of that testing is that the tank s,vstem is determined to be tight to i,solation. All tank. v,alves were 
adequately s.ieoured such that no unusual ireadlin.sz: were noted. Tesfng wa-s p,e:rfo:rmed u.s:in,g the 
Mass Technology Corporafon protoc.ols set out. in tihe third pa1rty evahiat·ons. All tank val\les 
were adequately secured such that any fluid loss was: 1solated to leakage. Therefore, the 

containment intejgirity of the tank was not compromised and the test is considered ,oonch.11:sive. 

Tank# 3: After 120 !hours o,f testing the ta1nk is certified U> be ti,ght. 
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Tank Data Tank# 3 

Diameter: 
Tank Type: 

Specific Gravity: 

100 ft. 
Vertical UST 

0.80 

,·-·-·-Sta rt _Date: _____________________ 0_2/14/20_15 __________________ _ 

l ___ P_ro_pri_eta_ry __ l_nformation ___ i 

Height: 

Contents: 

Product Level: 

Completion Date: 

Test Results: 

250 ft. 
JP-8 

210.2 ft. 

02/19/2015 
Certified Tight 

Critical Infrastructure 
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Results 

The fluid mass data was recorded over a 120-hour period. A linear regression of the recorded fluid 
mass data resulted in a leak rate detected below the minimum detection level of 0.5 gallons per 
hour. All tank valves were adequately secured such that any fluid loss was isolated to leakage. 

Therefore, the containment integrity of the tank was not compromised and the test is considered 
conclusive. 

Tank# 3 is certified to be tight. 

T ilflk Test Results SummMY Mass Technology Corporation I 
I lass ( fl H20) 

160.050-.----,--.-----...,,,--------,,---.---,------.----.---------.-I----, 

160.048-

160.046-

160.044-

160.042-

160.040-

160.038-

160.036-

160.034-

160.032-

----- -- -- -- ----- . - - - - - - - - - - - - 1- - ..... 

160.030-, : I ! I I I ! I I I I I I I I I I 

mll~~~~~~60~M~ooMoo~~wmmmm~ 

~ Red Hill ank 3 

Test No :j 20 

Start Date ! 41 5 

End Date:!~1!i,i 5 

________ .-_T_est_ R_esults _____________ ~I Linear Regression l/'v 
he linear regression performed on data for the 5-day test sequence indicates a 

volumetric change rate below the IIDLR of 0.5 GPH and is interpreted as "NO 
LEAK"'. 

Compensated Data ~ 

NA VY0005267 
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• ¥::t:.nology 
,CORPORATIO 

Preclslon Leiak Measurement Report 
P.O. Box 1:571 

K1tgo111e Texas 75662 

Fl SC Red H" II 

Pearl Hall'bor, HI 

I Proprietary Information I 
' ' i·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-j 

i Proprietary Information I 
!.-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· i 

Scope of Work: Furnish all requ·lied rnanaigeme111t, labor, services, materials andi equi1pment 

to perform the requ"red annual t.igh:ttne,ss testing of Tank# 4 an undef\ground 

fuel storage tank. locaited at F1ISC Red Hill, Peart Halibor, HI. 

-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· ; 
; 
; 
; 
; 
; 
; 

Re;port compiled !by: ~ Proprietary Information 
; 
; 
; 
; 
; 
; 
L--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 

Summary 

Testiing of Tank If 4 a 12,600,000 gal und:ergr,ound storage tank located at !flSC Red Hi 11, Pearl 
Ha· bor, Hawau commenced October 16, 2014 and wa,s completed October 23, 2014. Tihe result o·f 

that testing is that ·tile tank system is determined to be tight to ·solatilon. All tank valves were 
adequately sieoured such that no unusual ireadlin.sz: were noted!. Tesfng wa-s p,e:rfo:rmed u.s:in,g the 
Mass Techno ogy Corporation protoc.ols set out. in tihe third pa1rty evahiat·ons. All tank val\les 
were adequately secured such that any fluid loss was: ·isolated to leakage. Therefore, the 

containment intejgirity of the tank was not compromised and the test is considered ,oonch.11:sive. 

Tank #-4: After 168 hours o,f testing the ta1nk is certified U> be ti,ght. 

NA VY0005268 
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Tank Data Tank# 4 

Diameter: 
Tank Type: 

Specific Gravity: 

100 ft. 
Vertical UST 

0.80 

Start Date: 10/16/2014 

[ _______________ Prop ri eta_ry __ Info rm at ion ______________ i 

Height: 

Contents: 

Product Level: 

Completion Date: 
Test Results: 

250 ft. 
JP-8 

211.01 ft. 

10/23/2014 
Certified Tight 

-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-, 

Critical Infrastructure 

NA VY0005269 
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Results 

The fluid mass data was recorded over a 168-hour period. A linear regression of the recorded fluid 
mass data resulted in a leak rate detected below the minimum detection level of 0.5 gallons per 
hour. All tank valves were adequately secured such that any fluid loss was isolated to leakage. 

Therefore, the containment integrity of the tank was not compromised and the test is considered 
conclusive. 

Tank# 4 is certified to be tight. 

T•kTest Results Sum~ l Mass Technology Corporation ] 

Mass ( fl H20) 
165380-.------------,--------------,-----, --------

165378-

165376-

165374-

165372- ~ __ __ • __ _ .. ____ ---- ____ -l..-___ ~ - ____ --
165370-

165368-

165366-

165364-

165362-

I 165360-, 
20 30 

I 

~RedHill2014 

Test lio .] Tar. 4 

Start Date:! o, 4 

EM Date: I 4 

I I 
I I I 

I 
I I I I I I I I I I I I 

40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 

________ T_est_ R_esults _____________ __.l Linear Regression 

The linear regression performed on data for the 7-day test period indicates a 
olumetric change rate below the 0.5 GPH MDLR for this tank and is interpreted as Compensated Data 

NO LfA . 

NA VY0005270 
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• ¥::t:.nology 
,CORPORATIO 

Preclslon Leiak Measurement Report 
P.O. Box 1:571 

K1tgo111e Texas 75662 

Fl SC Red H" II 

Pearl Hall'bor, HI 
I Proprietary Information ! 
L·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·l 

' . 

I Proprietary Information I 
' ' i-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-i 

Scope of Work: Furnish all requ·lied rnanaigeme111t, labor, services, materials andi equi1pment 

to perform the requ"red annual t.igh:ttne,ss testing of Tank# i6 an undef\ground 

fuel storage tank. locaited at F1ISC Red Hill, Peart Halibor, HI. 

-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-; 
; 
; 
; 
; 
; 
; 

Re;port compiled!by j Proprietary Information 

Summary 

; 
; 
; 
; 
; 
i.·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-

Testiing of Tank It 6 a 12,600,000 gal und:ergr-ound storage tank located at !flSC Red Hi 11, Pearl 
Ha bor, Hawau commenced October 14, 2014 and wa-s completed October 21, 2014. Tihe result o·f 

that testing is that ·tile tank system is determined to be tight to ·solatilon. All tank valves were 
adequately sieoured such that no unusual ireadlin.sz: were noted!. Tesfng wa-s p,e:rfo:rmed u.s:in,g the 
Mass Techno ogy Corporation protoc.ols set out. in tihe third pa1rty evahiat·ons. All tank val\les 
were adequately secured such that any fluid loss was: ·isolated to leakage. Therefore, the 

containment intejgirity of the tank was not compromised and the test is considered ,oonch.11:sive. 

Tank# 6: After 168 hours o,f testing the ta1nk is certified U> be ti,ght. 

NA VY0005271 
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Tank Data Tank# 6 

Diameter: 
Tank Type: 

Specific Gravity: 

100 ft. 
Vertical UST 

0.80 

Start Date: 10/14/2014 

! Proprietary Information I 
L--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·. 

Height: 

Contents: 

Product Level: 

Completion Date: 
Test Results: 

250 ft. 
JP-8 

211.9 ft. 

10/21/2014 
Certified Tight 

Critical Infrastructure 

NA VY0005272 
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Results 

The fluid mass data was recorded over a 168-hour period. A linear regression of the recorded fluid 
mass data resulted in a leak rate detected below the minimum detection level of 0.5 gallons per 
hour. All tank valves were adequately secured such that any fluid loss was isolated to leakage. 

Therefore, the containment integrity of the tank was not compromised and the test is considered 
conclusive. 

Tank# 6 is certified to be tight. 

T.ink Test Results Sum~ry - 1 Mass Technology Corporation I 
Mass ( ft H2O) 

166.600-

166.595-

166.590-

166.585-

166.580-

166.575-
~ - - - - - -- - L-- - - --..- - - - - -- - - - - - ,,_.. - - - --,- - - __ ... 

166.570 -

166.565-

166.560-

166.555-

166.550-

166.545-

I I I I 166.540-, I 
I I I I I I I I I I I I I I I 

20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 

T.ink:IRe<I Hi112014 Test Results I Linear Regression k'v 
Test No .. 1 Ta 6 The linear regression performed on data for the 7--0ay test period indicates a 

Compensated Data r Stan Dau!"j o, 4/~ 4 'Volumetric change rate below the 0.5 GPH MDLR for this tank and is interpreted as 

End Date:I 2 I 4 "NO LEA 

NA VY0005273 
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• ¥::t:.nology 
,CORPORATIO 

Preclslon Leiak Measurement Report 
P.O. Box 1:571 

K1tgo111e Texas 75662 

Fl SC Red H" II 

Pearl Hall'bor, HI 

.·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·. 

i Proprietary Information i 
i--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·i 

[ Proprietary Information I 
L·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·l 

Scope of Work: Furnish all requ·lied rnanaigeme111t, labor, services, materials andi equi1pment 

to perform the requ"red annual t.igh:ttne,ss testing of Tank# 7 an undef\ground 

fuel storage tank. locaited at F1ISC Red Hill, Peart Halibor, HI • 

• -·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-1 
i ! 
i ! 

Re;port compiled by:! Proprietary Information i 
i ! 
i ! 
i ! 
i ! 
i-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 

Summary 

Testiing of Tank If 7 a 12,600,000 gal und:ergr,ound storage tank located at !flSC Red Hi I~ Pearl 
Ha bor, Hawaii commenced November 15, 2014 and was completed !November 22,. 2014. The tank 

contained JP-5 and a precisfo1n leak test was conducted, The re·sult of tlhat test,ing 'is that l'ihe tank 
system is determined to be tight to• i1solaitioll!l . All tank va'Eves were adequately secured such that no 
unusual read·ngs were noted'. Testing: was performed using the Mass Technology Corpo1ration 
prntocolcS set oot iin the third party evaluation,s. AU ta;nik valves were adequately secur-,ed .sucln that 

any flu1id loss. was isolated to leakage. Tlherefore, the cori,tainment ilflte.grity of th,e tank was: riot 

compromised and the te:st is con~ider,ed conclusive. 

Tank# 7; Afteli 1·68 !hours of testing t:he taink is certif,ied to be tigjhrt. 

NA VY000527 4 
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Tank Data Tank# 7 

Diameter: 

Tank Type: 

Specific Gravity: 

100 ft. 
Vertical UST 

0.82 

____ .Star.t.D.a.te; ______________________ l.1/15./20.1.4. _______________________ _ 

I Proprietary Information I 
L--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-' 

Height: 

Contents: 

Product Level: 

Completion Date: 

Test Results: 

250 ft. 
JP-5 

212.25 ft. 

11/22/2014 
Certified Tight 

Critical Infrastructure 

NA VY0005275 
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Results 

The fluid mass data was recorded over a 168-hour period. A linear regression of the recorded fluid 
mass data resulted in a leak rate detected below the minimum detection level of 0.5 gallons per 
hour. All tank valves were adequately secured such that any fluid loss was isolated to leakage. 

Therefore, the containment integrity of the tank was not compromised and the test is considered 
conclusive. 

Tank# 7 is certified to be tight. 

Tri Test Results SumRYfY I 
Mass ( ft H20 ) 

Mass Technology Corporation] 

172130-•r--------------,--------------------------

172.128-

172126-

172124-

1721ll-

172.120-

172118-

172.116- ...... ~ · - · - ._. - - · ---- · - - - -..-- - - - - ~ - - - -,-- - - - - -~ 

172114-

172.112-

I 172110-, 
20 30 

T~IRe<I Hill 2014 

TestNo.:I ! 

Start Date:) I 4 

EJ>d Date: I i 4 

I I I I I I I I I I I I I I 

40 50 60 70 80 oo ~ m ~ m ~ m ~ m ~ 

________ Test __ Results _____________ ___,] Linear Regression J/'v 
The linear regression performed on data for the 7-day test period indicates a ~ Compensated Data 
v olumetric change rate below the 0.5 GPH MDLR for this tank and is interpreted as ________ • _ •_. 
NO LEAK". 

NA VY0005276 
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• ¥::t:.nology 
,CORPORATIO 

Preclslon Leiak Measurement Report 
P.O. Box 1:571 

K1tgo111e Texas 75662 

Fl SC Red H" II 

Pearl Hall'bor, HI 

' ! 

! Proprietary Information i 
i ! 
i--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 

! Proprietary Information i 
L--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·~ 

Scope of Work: Furnish all requ·lied rnanaigeme111t, labor, services, materials andi equi1pment 
to perform the requ"red annual t.igh:ttne,ss testing of Tank# 8 an undef\ground 

fuel storage tank. locaited at F1ISC Red Hill, Peart Halibor, HI. 

-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-; 
; 
; 
; 
; 
; 

Re;port compiled !by: ~ Proprietary Information 

Summary 

; 
; 
; 
; 
; 
i.·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 

Testiing of Tank tf 8 a 12,600,000 gal und:ergr,ound storage tank located at !flSC Red Hi 11, Pearl 
Ha bor, Hawaii comme1nced October 14, 2014 and wa1s com:pl,eted October 21, 2014. The tank 

contained JP-5 and a precisfo1n leak test was conducted, The re,sult of tlhat test,ing 'is that l'ihe tank 

system is determined to be tight to• i1solaitioll!l . All tank va'Eves were adequately sec:ur,ed such that no 
unusual read·ngs were noted'. Testing: was performed using the Mass Technology Corpo1ration 
prntocolcS set oot iin the third party evaluation,s. AU ta;nik valves were adequately secur-,ed .sucln that 

any flu1id loss. was isolated to leakage. Tlherefore, the cori,tainment ilflte.grity of th,e tanik was: riot 

compromised and the te:st is con~ider,ed conclusive. 

Tank# 8: Afteli 1·68 !hours of testing t:he taink is certif,ied to be tigjhrt. 

NA VY0005277 
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Tank Data Tank# 8 

Diameter: 
Tank Type: 
Specific Gravity: 

100 ft. 
Vertical UST 
0.82 

Start Date: 10/14/2014 

[ ___________________ P ro_p ri eta ry __ Info rm at ion -·-·-·-·-·-·-·-·-·-i 

Height: 
Contents: 
Product Level: 

Completion Date: 
Test Results: 

250 ft. 
JP-5 

211.08 ft. 

10/21/2014 
Certified Tight 

Critical Infrastructure 

NA VY0005278 
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Results 

The fluid mass data was recorded over a 168-hour period. A linear regression of the recorded fluid 
mass data resulted in a leak rate detected below the minimum detection level of 0.5 gallons per 
hour. All tank valves were adequately secured such that any fluid loss was isolated to leakage. 

Therefore, the containment integrity of the tank was not compromised and the test is considered 
conclusive. 

Tank# 8 is certified to be tight. 

TMk Test Results Sumrury ~ I 
Mass ( fl H20) 

Mass Technology Corporation I 

166597-----------------------------~------, 

166.590-

166.585-

166.580-

166.575-

166.570-

166565-

166.560-

166555-

166550-

166545-

~ - - - 1- - - - - - - - - - - - --- - - - - -- - - - - - - - - - - - -----

166540-, 
20 

I 

30 

bnk:]Reo Hill 2014 

Test No.:] T 8 

Start Oate:1 •/1• 
Eno 0a1e· I , • 

I 
I I I I I I I I I I I I I I I 

40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 

________ -_Test __ R-_esutts __ - ___________ ____,] Linear Regression k'v 
The linear regression performed on data for the 7-<fay test period indicates a ~ Compensated Data 
volumetric change rate below the 0.5 GPH MDLR for this tank and is interpreted as ________ • _ •...., 
"NO LEA . 

NA VY0005279 
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• ¥::t:.nology 
,CORPORATIO 

Preclslon Leiak Measurement Report 
P.O. Box 1:571 

K1tgo111e Texas 75662 

Fl SC Red H" II 

Pearl Hall'bor, HI 
I Proprietary Information i 
(_·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·l 

! Proprietary Information I 
i--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 

Scope of Work: Furnish all requ·lied rnanaigeme111t, labor, services, materials andi equi1pment 
to perform the requ"red annual t.igh:ttne,ss testing of Tank# 9 an undef\ground 

fuel storage tank. locaited at F1ISC Red Hill, Peart Halibor, HI. 

' ; 
; 
; 
; 
; 
; 
; 

Re;port compiled !by: ~ Proprietary Information 

Summary 

; 
; 
; 
; 
; 
; 
i·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 

Testiing of Tank ff 91 a 12,600,000 gal und:ergr,ound storage tank located at !flSC Red Hi 11, Pearl 
Ha bor, Hawau commenced October 22, 2014 and wa,s completed October 29, 2014. Tihe result o·f 

that testing is that ·tile tank system is determined to be tight to ·solatilon. All tank valves were 
adequately sieoured such that no unusual ireadlings were noted. Tesfng was p,e:rfo:rmed u.s:in,g the 
Mass. Techno ogy Corporation protocols set out in the t !hird party evalua1tions. All tank valves 
were adequately secured such that any fluid loss was: isolated to leakage. Therefore, the 

containment intejgirity of the tank was not compromised and the test is considered condusiv,e. 

Tank# 9: After 168 hours o,f testing the ta1nk is certified U> be ti,ght. 

NA VY0005280 
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Tank Data Tank# 9 

Diameter: 
Tank Type: 

Specific Gravity: 

100 ft. 
Vertical UST 

0.82 

·-· Sta rt_ Date_: ·-·-·-·-·-·-·-·-·-·-· 10/22/2014 ·-·-·-·-·-·-·~ 

[ ___ Proprietary __ lnfo_rmati_on __ .i 

Height: 

Contents: 

Product Level: 

Completion Date: 
Test Results: 

250 ft. 
JP-5 

211.78 ft. 

10/29/2014 
Certified Tight 

Critical Infrastructure 

NA VY0005281 
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Results 

The fluid mass data was recorded over a 168-hour period. A linear regression of the recorded fluid 
mass data resulted in a leak rate detected below the minimum detection level of 0.5 gallons per 
hour. All tank valves were adequately secured such that any fluid loss was isolated to leakage. 

Therefore, the containment integrity of the tank was not compromised and the test is considered 
conclusive. 

Tank# 9 is certified to be tight. 

Tri Test Results Sumnyry ~ , Mass Technology Corporation I 
Mass ( ft H20 } _ 

170.620-·~---------------------------------, 

170.618 -

170.616-

170.614-

170.612 -

170.610- --- - - - - -- - - .. - - - - ---- - - - - ---- - - --- - ... - __.. 
170.608-

170.606-

170.604 -

170.602-

I 170.600-, 
20 30 

T-'c!Red Hi112014 

Test No.: I Ta 9 

Start Date:) 

Encl Date: ) 
• 

' • 

I 
I I I I I I I I I I I I I I I 

40 50 60 70 80 ~ ~ m ~ m ~ m ™ m ~ 

________ Test __ Resutts _____________ ~I Linear Regression 

lhe linear regression performed on data for the 7-day test period indicates a 
v olumetric change rate below the 0.5 GPH MDLR for this tank and is interpreted as Compensated Data 
NO LEA . 

NA VY0005282 
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• ¥::t:.nology 
,CORPORATIO 

Fl SC Red H" II 

Pearl Hall'bor, HI 

! Proprietary Information I 
L--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-• 

Preclslon Leiak Measurement Report 
P.O. Box 1:571 

K1tgo111e Texas 75662 

.·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·. 

I Proprietary Information I 
i--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·i 

Scope of Work: Furnish all requ·lied rnanaigeme111t, labor, services, materials andi equi1pment 

to perform the requ"red annual fghtne,ss testing of Tank# 10 an 

umderground fuel storage tank !ocated at FISC Red Hill, Pearl Harbor, HI. 

Re1port compiled !by Proprietary Information 

Summary 

Testiing of Tank# 10 a 12,600,000 gal urndergroun,d storag.e tank located at FISC Red Hill!,. Pearl 
Ha bor, Haiwai" comrne:nced Ocitober 31, 2:0r14 and was completed Nlovember 7, 2014. The, talflk 

contained JP-5 and a precisfo1n leak test was conducted, The re·sult of tlhat test,ing 'is that l'ihe tank 
system is determined to be tight to, i1solaitioll!l . All tank va'Eves were adequately secur,ed such that no 

unusual read·ngs were noted'. Testing: was performed using the Mass T,echnolog,y Co,rporation 
prntocolcS set oot iin the third party evaluation,s. AU ta;nik valves were adequately secur-,ed .sucln that 

any flu1id loss. was isolated to leakage. Tlherefore, the cori,tainment lntegrirty o.f tbe tan1k: was not 
compromised and the te:st is considered condus.iv,e 

Tank# 10; After 168 hours orf testing tihe ta111k is certified to be tnght . 

NA VY0005283 
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Tank Data Tank# 10 

Diameter: 

Tank Type: 

Specific Gravity: 

100 ft. 
Vertical UST 

0.82 

,._ . .S.tart.D.ata: ______________________ 1QL31L2014 ________________________________ , 

! _____ P_rop_ri_etary ___ l_nfo_rmation ____ l 

Height: 

Contents: 

Product Level: 

Completion Date: 

Test Results: 

250 ft. 
JP-5 

211.43 ft. 

11/07/2014 
Certified Tight 

Critical Infrastructure 

NA VY0005284 

Exhibit N-6MN01522



Results 

The fluid mass data was recorded over a 168-hour period. A linear regression of the recorded fluid 
mass data resulted in a leak rate detected below the minimum detection level of 0.5 gallons per 
hour. All tank valves were adequately secured such that any fluid loss was isolated to leakage. 

Therefore, the containment integrity of the tank was not compromised and the test is considered 
conclusive. 

Tank# 10 is certified to be tight. 

T.-.k Test Results Sum~ry - 1 Mass Technology Corporation I 
Mass ( ft H20) _ 

168.8QO -.------------...-------,-----..--------------------.---, 

168.798-

168.796-

168.794 -

168.792-

168.790 -

168.788- -- - _ _ _ _ _ ,_ _ _ _ ~ _ .L ·- I 
- - - - ........ - - - - _ _,-t,,_ - - - - ...-,,. - -

I I 
_ _L 

168.786-

168.784 -

168.782-

I 168.780 - , 
20 30 

;T .-.k:j Red Hill 2014 

Test No.: j T 

Stan Date:I 3 I • 
End Date: I / • 

I I I I I I I I I I I I I I I 

40 50 60 70 80 ~ ~ m ~ m ~ m ~ m ~ 

________ Test __ R_esults _____________ ~I Linear Regression 
The Un ear regression performed on data for the 7-<fay test period indicates a 
volumetric change rate below the 0.5 GPH MDLR for this tank and is interpreted as Compensated Data 
NO LEAK'". 

NA VY0005285 
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• ¥::t:.nology 
,CORPORATIO 

Fl SC Red H" II 

Pearl Hall'bor, HI 

I Proprietary Information I 
i·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-j 

Preclslon Leiak Measurement Report 
P.O. Box 1:571 

K1tgo111e Texas 75662 

! Proprietary Information I 
L--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·• 

Scope of Work: Furnish all requ·lied rnanaigeme111t, labor, services, materials andi equi1pment 

to perform the requ"red annual fghtne,ss testing of Tank# U . an 

umderground fuel storage tank !ocated at FISC Red Hill, Pearl Harbor, HI . 

Re1port compiled !by Proprietary Information 

Summary 

Testiing of Tank# 11 a 121-600,000 gal urndergroun,d storage tank located at FISC Red Hill!,. Pearl 
Ha bor, Hawaii commenced :February 18, 201.5 a'nd was comp,leted Febma1ry 23, 2015. Tihe result of 
that testing is that ·tile tank system is determimed to be tight to ·solatilon. All tank valves were 
adequately sieoured such that no unusual read"ngs were· noted. Testing was performed using the 
Mass, Techno ogy Corporation protocols set out. in tihe third pa1rty evaluations. All tank val\les 
were adequately secured such that any fluid loss was isolated to leakage. Therefore, the 
containment intejgirity of the tank was not co.mprom1.sed and the test i1s considered conclusive. 

Tank# 11: A·fter 120 !hours o,f testing the ta1nk is certified to be tilg;hrt. 

NA VY0005286 

Exhibit N-6MN01524



Tank Data Tank# 11 

Diameter: 
Tank Type: 

Specific Gravity: 

100 ft. 
Vertical UST 

0.82 

____ ?._t_a_~!.!2~.!~_: _____________________ 0 2/ 18/2015 ____________________________ _ 

l ______ Prop_rietary __ lnfo_rm_ation ___ ___i 

Height: 

Contents: 

Product Level: 

Completion Date: 
Test Results: 

250 ft. 
JP-5 

211.9 ft. 

02/23/2015 
Certified Tight 

Critical Infrastructure 

NA VY0005287 
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Results 

The fluid mass data was recorded over a 120-hour period. A linear regression of the recorded fluid 
mass data resulted in a leak rate detected below the minimum detection level of 0.5 gallons per 
hour. All tank valves were adequately secured such that any fluid loss was isolated to leakage. 

Therefore, the containment integrity of the tank was not compromised and the test is considered 
conclusive. 

Tank# 11 is certified to be tight. 

l•k Test Results Sum~ 
Mass (fl H2O) 

170.410 -

170.408 

170.406 

170.404 

170.402 

170.400 

170.398 

170396 

170.394 

170.392 

-

-

-

-

-

-

-

-

-

·---- - - - ~ - --~ - - . - -

Mass Technology Corporation 

I I 

- - -..,..,- - - - - - - - _,,_.... - - - - - - ....... 

- I 170,390 I I I I I I I I I I I I I I I I I I I I I I I 

~~~~~~~~~~m~~~90~~mmwmrn~ 

TM RedHmTank11 

Tut No.:J 2"J 5 

Start Date:! 5 

Er>d Date:! • 5 

________ T_est __ Results _____________ ~I Linear Regression 

The linear regJession perfo~ on data for the 5-day test sequence indicates a C t d D t r-ompensa e a a I· • 
volumetric change rate below the MDLR of 0.5 GPH and is ilterpreted as NO 
LEA . 

NA VY0005288 
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• ¥::t:.nology 
,CORPORATIO 

Preclslon Leiak Measurement Report 
P.O. Box 1:571 

K1tgo111e Texas 75662 

Fl SC Red H" II 

Pearl Hall'bor, HI 

' ' 

! Proprietary Information ! 
l·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·i 

I Proprietary Information i 
t·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· ! 

Scope of Work: Furnish all requ·lied rnanaigeme111t, labor, services, materials andi equi1pment 

to perform the requ"red annual fghtne,ss testing of Tank# 12 an 
umderground fuel storage tank !ocated at FISC Red Hill, Pearl Harbor, HI . 

.-•-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-; 
; 
; 
; 
; 
; 

Re;port compiled!by: i Proprietary Information 

Summary 

; 
; 
; 
; 
; 
; 
i.-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-

Testiing of Tank# 1.2 a 12,600,000 gal urnderground storage tank located at FISC Red Hm,. Pearl 
Ha bor, Hawaii commenced 1N,ove:rnber 6,. 2014 and was completed November 13, 2014. -rhe result 
of that testing is that the tank s,vstem is determined to be tight to i,solation. All tank. v,alves were 

adequately sieoured such that no unusual ireadlin.sz: were noted. Tesfng wa-s p,e:rfo:rmed u.s:in,g the 
Mass Techno ogy Corporation protoc.ols set out. in tihe third pa1rty evahiat·ons. All tank val\les 
were adequately secured such that any fluid loss was: isolated to leakage. Therefore, the 

containment intejgirity of the tank was not compromised and the test is considered ,oonch.11:sive. 

Tank# 12: A·fter 168 lhours o,f testing the ta1nk is certified to be tilg;hrt. 

NA VY0005289 
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Tank Data Tank# 12 

Diameter: 
Tank Type: 

Specific Gravity: 

100 ft. 
Vertical UST 

0.82 

_ Sta_ rt __ Date_: _____________________ 11/06/2014 ____________________________ _ 

l ____ P roprieta_ry __ I nformati_on ___ _l 

Height: 

Contents: 

Product Level: 

Completion Date: 
Test Results: 

250 ft. 
JP-5 

212.39 ft. 

11/13/2014 
Certified Tight 

Critical Infrastructure 

NA VY0005290 
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Results 

The fluid mass data was recorded over a 168-hour period. A linear regression of the recorded fluid 
mass data resulted in a leak rate detected below the minimum detection level of 0.5 gallons per 
hour. All tank valves were adequately secured such that any fluid loss was isolated to leakage. 

Therefore, the containment integrity of the tank was not compromised and the test is considered 
conclusive. 

Tank# 12 is certified to be tight. 

File 

fank Test Results Sum~ I Mass Technology Corporation I 
Mass ( ft H2O) 

170.300 

170.298-

170.296-

170.294-

170.292-

170.290-

170.288- .,,__ - - -- •-- -- - -~ -------- --- - ----- - - --------·r-
I 170.286-

170.284-

170.282-

170.280-, I I 
I I I I I I I I I I I I I I I I 

20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 

l•k:JRed Hill 2014 Test Results I Linear Regression k'v 
Test No.:1 T 2 The linear regression performed on data for the 7-day test period iadicates a Compensated Data ~ Start Date:! I 4 volumetric change rate below the 0.5 GPH MDLR for this tan k and is interpreted as 

Encl Date: ! I 4 
NO LEAK"'. 

NA VY0005291 
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• ¥::t:.nology 
,CORPORATIO 

Preclslon Leiak Measurement Report 
P.O. Box 1:571 

K1tgo111e Texas 75662 

Fl SC Red H" II 

Pearl Hall'bor, HI 
I Proprietary Information ! 
! i 
··-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·. 

l __ Proprieta_ry __ l_nformation __ I 

Scope of Work: Furnish all requ·lied rnanaigeme111t, labor, services, materials andi equi1pment 

to perform the requ"red annual fghtne,ss testing of Tank# 13-an 

umderground fuel storage tank !ocated at FISC Red Hill, Pearl Harbor, HI . 
.-•-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-; 
; 
; 
; 
; 
; 
; 

Re;port compiled!b~ Proprietary Information 

Summary 

; 
; 
; 
; 
; 
i.·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-

Testiing of Tank# 1.3 a 121-600,000 gal urnderground storage tank located at FISC Red Hm,. Pearl 

Ha bor, Hawaii oornmeru:ed April. 29, 201.5 a1nd was c-ompleted May 4, 2015. The 1result of d1at 
testing is that the tank system is determined to be tight to is,olation. All tank valves were 
ad'equate·ly s.ieoured such that no unusual ireadlin.sz: were noted!. Tesfng wa-s p,e:rfo:rmed u.s:in,g the 

Mass, Technology Corporafon 1prot0cols set out. in the third pa1rty evahiat·ons. All tank val\les 
were adequately secured such that any fluid loss was: 1solated to leakage. Therefore, the 

containment intejgirity of the tank was not compromised and the test is considered -oono1u:sive. 

Tank# 13: A·fter 120 !hours o,f testing the ta1nk is certified to be tilg;hrt. 

NA VY0005292 
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Tank Data Tank# 13 

Diameter: 
Tank Type: 

Specific Gravity: 

100 ft. 
Vertical UST 

0.84 

____ Sta rt . Date : -·-·-·-·-·-·-·-·-·-·-04/29/2015 ______________________ _ 

! Proprietary Information I 
L--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 

Height: 

Contents: 

Product Level: 

Completion Date: 

Test Results: 

257 ft. 
F76 

212.45 ft. 

05/04/2015 
Certified Tight 

Critical Infrastructure 

NA VY0005293 
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Results 

The fluid mass data was recorded over a 120-hour period. A linear regression of the recorded fluid 
mass data resulted in a change rate detected below the minimum detection level of 0.5 gallons per 
hour. All tank valves were adequately secured such that any fluid loss was isolated to leakage. 

Therefore, the containment integrity of the tank was not compromised and the test is considered 
conclusive. 

Tank# 13 is certified to be tight. 

TR(Test ResultsSumnN1ry -=-1 Mass Technology Corporation ] 

Mass ( ft H20) _ 
180340-~-----------------------------------, 

180338-

180.336-

180334-

180332-

180330-

180.328 -

180326-

180324-

180.322-

-~-- - - - T - - - - - - - - ~ - - - - -~ - - - - - - - ---

I I I 180320 -, , I , , , i , , , , I I I I I I I I I I I I 

~ ~ ~ fi W ~ ~ ~ ~ M m 75 80 85 90 95 100 105 110 115 120 125 130 

T~IRedHill13 

Test No.:j c:> 5 

Start Date:! 41 5 

End Date:! 41 5 -

________ Test __ R_esults _____________ __,I Linear Regression 
The linear regression performed on data for the :Hiay test sequence indicates a 
volumetric change rate below the MDLR of 0.5 GPH and is interpreted as NO 
LEA . 

I 

Compensated Data 

NA VY0005294 
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• ¥::t:.nology 
,CORPORATIO 

Preclslon Leiak Measurement Report 
P.O. Box 1:571 

K1tgo111e Texas 75662 

r·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-, 

! Proprietary Information ! Fl SC Red H" II 

Pearl Hall'bor, HI i.-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· ! 

. ·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-, 

I Proprietary Information ! 
t-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· ! 

Scope of Work: Furnish all requ·lied rnanaigeme111t, labor, services, materials andi equi1pment 

to perform the requ"red annual fghtne,ss testing of Tank# 15- an 

umderground fuel storage tank !ocated at FISC Red Hill, Pearl Harbor, HI . 

I-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-) 

; 
; 
; 

Re;port compiled !by: I Proprietary Information 

Summary 

; 
; 
; 
; 
i.-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-

Testiing of Tank # 1.5 a 121-600,000 gal urndergroun,d storag.e tank located at FISC Red Hill!,. Pearl 
Ha bor, Hawaii oornmenc:ed Ma1y 91, 2015 and was completed tMay 14, 2015. -rhe result ,o1f tllat 
testing is that the tank system is determined to be tight to is,olation. All tank valves were 
ad'equate·ly sieoured such that no unusual ireadlin.sz: were noted!. Tesfng wa-s p,e:rfo:rmed u.s:in,g the 
Mass Techno ogy Corporation protoc.ols set out. in tihe third pa1rty evahiat·ons. All tank val\les 
were adequately secured such that any fluid loss was: ·isolated to leakage. Therefore, the 
containment intejgirity of the tank was not compromised and the test is considered ,oonch.11:sive. 

Tank# 15: A'fter 120 !hours o,f testing the ta1nk is certified to be tilg;hrt. 

NA VY0005295 
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Tank Data Tank# 15 

Diameter: 
Tank Type: 

Specific Gravity: 

100 ft. 
Vertical UST 

0.84 

___ Sta.rt _Date_: ·-·-·-·-·-·-·-·-·-·-· 05/09/2015 ·-·-·-·-·-·-·-· l ___ Propri_etary __ l_nfo_rmat_i_on ___ I 

Height: 

Contents: 

Product Level: 

Completion Date: 
Test Results: 

257 ft. 
F76 

210.82 ft. 

05/14/2015 
Certified Tight 

Critical Infrastructure 

NA VY0005296 
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Results 

The fluid mass data was recorded over a 120-hour period. A linear regression of the recorded fluid 
mass data resulted in a change rate detected below the minimum detection level of 0.5 gallons per 
hour. All tank valves were adequately secured such that any fluid loss was isolated to leakage. 

Therefore, the containment integrity of the tank was not compromised and the test is considered 
conclusive. 

Tank# 15 is certified to be tight. 

T.ink Test Results Sum~ry Mass Technology Corporation 

Mass ( fl H20) 
176.420-~--~------------------~----------

176.418-

176.416-

176.414-

176.412-

176.410-

176.408 -

176.406-

176.404-

176.402-

- - - - - _....., __ ____ _ 

176.400-, I I I I I I I I I I I I I I I I I I I I I I 

m ~ ~ ~ 40 ~ ~ ~ ~ M m 15 80 85 90 95 100 105 110 115 120 1~ 130 

T-.k:] Red Hill 15 

Test No.:j 2'J 

Stan Date:] . 5 

End Date.] - 4115 

'---_______ T_est_ R_esults _____________ ___,l Linear Regression j/'v 
The linear regression performed on data for the :Htay test sequence indicates a 

olumetric change rate below the MDLR of 0.5 GPH and is ilterpreted as NO 
LEA 

Compensated Data r 

NA VY0005297 

Exhibit N-6MN01535



• ¥::t:.nology 
,CORPORATIO 

Preclslon Leiak Measurement Report 
P.O. Box 1:571 

K1tgo111e Texas 75662 

Fl SC Red H" II 

Pearl Hall'bor, HI 

r·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·. 

! Proprietary Information I 
i ! 
i·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·~ 

! Proprietary Information I 
i--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 

Scope of Work: Furnish all requ·lied rnanaigeme111t, labor, services, materials andi equi1pment 

to perform the requ"red annual fghtne,ss testing of Tank# 16 an 

umderground fuel storage tank !ocated at FISC Red Hill, Pearl Harbor, HI. 

i ! 
i ! 
i ! 

Re;port compiled !by: I Proprietary Information I 
i ! 
i ! 
i ! 
L--·-·-· -·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·~ 

Summary 

Testiing of Tank# 16 a, 121-600,000 gal urndergroun,d storage tank located at FISC Red Hill!,. Pearl 
Ha bor, Hawaii .oomme,nced May 4,. 2015 and was completed !May '9, 2015. Jhe• result of that testing 

is that the tank system is dete11mined to be tight to ·,solation. All tan,k valves were adequait.eiv 
secured suC:h that. no u1nusual readings were not,ed. Testing was pe:irformed us·ng the Mass 
Technology Corporation protocoJs set out in the third party evaluations. All tank valves were 
adequately sec11ried such t:hat any fJuid .loss was isolated to leakage. Jheref'ore. the oontainrn@lflt 

i,ntegrtt::y oftJlhe tank was not compromised alfld the test is considered ,oondus·1ve. 

Tank# 16: A·fter 120 !hours o,f testing the ta1nk is certified to be tilg;hit. 
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Tank Data Tank# 16 

Diameter: 
Tank Type: 

Specific Gravity: 

100 ft. 
Vertical UST 

0.84 

. Sta rt_ Date : ·-·-·-·-·-·-·-·-·-·-· 05/04/2015 ·-·-·-·-·-·-·-·· 

l ___ Proprietary __ lnformation ___ ! 

Height: 

Contents: 

Product Level: 

Completion Date: 
Test Results: 

257 ft. 
F76 

58.59 ft. 

05/09/2015 
Certified Tight 

Critical Infrastructure 
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Results 

The fluid mass data was recorded over a 120-hour period. A linear regression of the recorded fluid 
mass data resulted in a change rate detected below the minimum detection level of 0.5 gallons per 
hour. All tank valves were adequately secured such that any fluid loss was isolated to leakage. 

Therefore, the containment integrity of the tank was not compromised and the test is considered 
conclusive. 

Tank# 16 is certified to be tight. 

fank Test Results SumllYIV - 1 
Mass ( ft H20) 

Mass Technology Corporation 

47.580-r-----------,..---------,,---------------,.--.------, 

47.578-

47.576-

47.574 -

47.572 - ~ ---- --_,L_ -------~- ----- - - -~ 
47.570-

47.568-

47.566 -

47.564 -

47.562-

47.560-, 1 

20 25 

TMlk:!Red Hi1116 

Test No.:! 5 

Start Date:! - 4/ 5 

Encl Date:] ! ; OS, I 

I I 
I I I I I I I I I I I I I I I I I I I I I 

~ ~ W ~ ~ " ~ M m 75 80 85 90 95 100 105 110 115 120 125 130 

________ T_est_ Resutts ______________ ~I Linear Regression F✓ 
The linear regression performed on data for the ~ay test sequence indicates a • • -

v olumetric change rate below the MDLR of O.SGPH and is interpreted as "NO Compensated Data l• • 
LEA . 

I 
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• ¥::t:.nology 
,CORPORATIO 

Preclslon Leiak Measurement Report 
P.O. Box 1:571 

K1tgo111e Texas 75662 

Fl SC Red H" II 

Pearl Hall'bor, HI 
l _____ Proprietary __ l_nformation __ ___i 

I Proprietary Information ! 
L--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-• 

Scope of Work: Furnish all requ·lied rnanaigeme111t, labor, services, materials andi equi1pment 

to perform the requ"red annual fghtne,ss testing of Tank# 20 an 

umderground fuel storage tank !ocated at FISC Red Hill, Pearl Harbor, HI. 

Report compiled by:I proprietary Information I 

l __________________________________________________ i 

Summary 

Testiing of Tank# 20 a 12,600,000 gal urndergroun,d storag.e tank located at FISC Red Hill!,. Pearl 
Ha bor, Haiwai" comrne:nced Ocitober 29, 2:0r14 and was completed Nlovember 5, 2014. The, talflk 
contained JP-5 and a precisfo1n leak test was conducted, The re-suit of tlhat test,ing 'is that l'ihe tank 
system is determined to be tight to, i1solaitioll!l . All tank va'Eves were adequately secured such that no 
unusual read·ngs were noted'. Testing: was performed using the Mass Technology Corpo1ration 
prntocolcS set oot iin the third party evaluation,s. AU ta;nik valves were adequately secur-,ed .sucln that 

any flu1id loss. was isolated to leakage. Tlherefore, the contah:1ment ilflte,grity of th,e tank was: riot 

compromised and the te:st is con~ider,ed conclusive. 

Tank# 2:0; After 168 hours oif testing tihe ta1nk is certified to be tnght . 
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Tank Data Tank# 20 

Diameter: 

Tank Type: 

Specific Gravity: 

100 ft. 
Vertical UST 

0.82 

! __ St.art_D.ate: ______________________ 10/29./2_G.1.4.. ___________________ ; 

l_ ________ Prop ri_eta_ry __ I_ nf o rm ati on _________ i 

Height: 

Contents: 

Product Level: 

Completion Date: 

Test Results: 

250 ft. 
JP-5 

211.45 ft. 

11/05/2014 
Certified Tight 

Critical Infrastructure 
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Results 

The fluid mass data was recorded over a 168-hour period. A linear regression of the recorded fluid 
mass data resulted in a leak rate detected below the minimum detection level of 0.5 gallons per 
hour. All tank valves were adequately secured such that any fluid loss was isolated to leakage. 

Therefore, the containment integrity of the tank was not compromised and the test is considered 
conclusive. 

Tank# 20 is certified to be tight. 

fank Test Results SumnYJY - , Mass Technology Corporation j 
Mass (ft H20) 

169.530-r----------,---------------------------, 

169.528-

169.526 -

169.524-

169.522-

169.520-

169.518- - - - - - - ...._ - - - - ... - - - - - ....... - - - - -~ - - - - ... - - - - --

169.516 -

169.514-

169.512-

169.510-, 
20 

I 

30 

,bnk:jRed Hi112014 

Test No. · I Tai: 2 

Start Date:! •23,, 4 

Eoo Date: I 151 • -

I I I I I I I I I I I I I I 

40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 

________ T_est_ R_esults _____________ ___.l Linear Regression l/'v 
The linear regression perfonne<I on data for the 7-day test period indicates a r Compensated Data 
volumetric c:himge rate below the D. 5 GPH MDLR for this tank and is interpreted as ________ • -·~ 
NO LEAK". 
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DFSP PEARL HARBOR UNSCHEDULED FUEL 
MOVEMENT (UFM) STANDARD OPERATING 

PROCEDURE (SOP) 

a. Enclosures: 

(1) UFM Report 
(2) Weekly UFM Summary Report 

b. Procedure: 

a. ln the event an Unscheduled Fuel Movement (UFM) alarm is received, the following 
procedures wiU be executed: 

l. Wben • UFM ii received. immediately silence the ala rm and print the event. 
2. If the UFM is received forone(lfthe Red Hill tanks,orderthi! Red Hill Gauger to 

i n:vestigate the lower tank gallery and tank suctl.on valves for evidence of 
leakage or a valve that is. not fully shut. If the UPM i.s received for one of the 
Upper Tank Fann (UTF) tanks, to include tank 301. B-1. B-2, Surge 1·4-, order the 
Kuahua Rover to investigate the tank berm area and s:kin valves. 

3. Order the Gauger /Rover to manually close the Tank suction/ff II valves and put 
the valve/s into high. torque. 

4. The Control Room Operator (CRO) shall place the affected tank into an 
evolution, then immediately remove it from evolution. Make the appropriate 
annotations if the UPM dears. If the UPM does not clear~ continue to execute 
procedures {e) through (m}. 

5.. Order tbe Gaug.er/Rover to manually gauge the affected tank. 
6. The CRO will compare the manuaJ reading to tbe turrent AFHE reading and 

annotate· any discrepancies~ 
7. The CRO will compare the most recent manual gauge to the last recorded 

manual measurement to determine if the fuel level has changed since the last 
applicable issue. receipt or sample. 

8. (fthe most recent manual measurement matches the last manuaJ measurement 
(within 3/16 .. ),. but the AFHE reading is not within 3/16th inch, then the problem 
probably resides with the AFHE. 

9. If the problem resides with the AFHE, then email the Bulk Fuel Operations 
Supervisor, the Fuel Operations supervisor, the Deputy Director, and the 
Director with your causative research and clearly state that this appears to be an 
A.FHE problem rather than a fuel leak. 

10. If the problem resides with the AFHE, then the Control Room Operators will be 
res on.dble for havln the affected tank 
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11. mamia Uy· gauged dlaHy. during the Mid-wakh for Red H n tanks or eariy on the 
swtngwa~ch Foran outside tanks, unless directed omerwise by Management 

12. [fthe most recent manual measurement do snot match the la:st manual 
measuriement(der.:rease in exwss or 3/l,61J). thien the Control Room Operator on 
wa.tcb w.m eaH the Bulk: Pu:el Operadoit!S Supervisor. Fu,el Opera.tions: Supervisor, 
the Deputy Directrorr. and DirectorimmediaieJy. In addition, the control room 
operator wm direct the Red H ·11 rover to conduct manual measurements every 
two ho,urs until. directed ,otherw-ise by Management.. Po,.r outside tanks, if it i:s not 
.safe for one person to do the top ,gaug~ due to· indern,ent weather, poor Uohting. 
or other reason, tell mana,gememt and all in an additional empl,oyee to assist the 
ro,veir fusing standard overtim,e procedures) .. 

3. Reports: 

a. When a UFM is. received theoperatorwiU fiill out and submit for ~eview a UFM 
report (End (1)). Th,e UFM repo,rt will provide detans as to what occurred, what 
action was taken,, the cause, a compar'lison ,af the ~ast manual _gauge .and the gauge 
required by it,em 1.e above, and a review and signature bl.ock. This report wil I be 
sent to the Bulk Fuel Operations sl!lpervisor, the fuel operations s.uperviso,r t'he 
Deputy Directtor and the Director. 

b. Weekly. on tbe Thursday mid-watch, the CRO will p1r1int out a UFM AFHE repo,rt, flH 
out the Weekly U PM report (Encl (2)), and prov.i de copies o:f a U UFM raports that 
occurred during that week Thal!: will be fornt"a11ded 'Jo the Fu el Opera ti-on Sup ervj,S:oll" 
for revlew 

c. The fuel Operat on :Superviso,r wm forward the r1ep,ort. to the Bulk Fu,el Operations 
supervisor, the fuel operations supe,rvisor, the Deputy Direcro1r and the Di.rector ior 
review and ,conrurrem::e,. 

4. Emergency Phone Contacts: 

Name Position. Office Cell 
S.am1!.llel Perfecto B11lk ~ps Sup 80 8-4 7 3-7805 -808-4 79'-1063 
Thomas. w~mams OpiS Supervisor 808--473-7824 -8 D:8-56,1.-46 71 
john Floyd Dep1uty Dmrector 808 473 .. 7;001 .eoa .. 1so .. 3103 
'LCDR 'Lovgren Director 808-473-7:833 808-690.i0115 

5. Additio.nal Comments: 

a. When in doubt. imn,,ed'i.atety -caU lthe Bulk Puel Operations Supervisor, the Fuel 
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Operations supervisor. the Deputy Director. the Director or CDO (until someone ts 
reached) stating all findings and clearly stating there is a possible leak. 

Approved by: 
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UFMREPORT 

,~und; EXAMPLE: At {tfmet, ,on (Dav· ofthe week), () rem be:r 25, 2015, R a Hill til nl: 01101 had a 
UFM 

Adf0n1 At (time) p'la.ced tihe ta n'k into an •evllllution to, remove the11la11m 
At (time) the Red Will Rover checked lower and uooer~unne1IS1 

(a'II co111dltions were nom,al ,or ·the fotlowlng problems :were found] 
At ~t~me) u,e Red HIU rover tap ~ed tank 01101 

The connpanison from tile last top gauge is 01/16" 

--

caua: I believe tihe A:FtlE. computef r'Oli tank 0110 may need calilb aitlon or to be reset. Tank 
OHO dropped down 10 207' 0945/:16 . TM tan:k is stll _nan ,evo1ut ion r0r AFHE rue~ 
le\l·el movement and for monikirlng. AJso, the IIJS&W has risen fron1 0'-00.00"' to ,os•-07 
05/1.6· . The BS&W level a arm 1s been ac.ti\fated on AfHE for ta kono. 

Top, GiLlge of lank Olli-• 
Date••' ~ TJme: TopG•~I~ RoverN:ame 

Previous: 2,0-J~c-15 I 4:00 PM 211'~08-06,/16· D. CardOllili:i I 

a.rrrem: ZS--Dec~t,S 5;20 AM 211 ".(1,8-06/16,"' I J. Espenida 

Dfi,ginat,-ar ndR Mlew.~ 

I Name 
10:amedb~ 

Cana.i.-/Do 10 Concur At 1< B ·vudain 

Bulk Supervl:sor: 
I Cenour/lDo otConcur Sam Perfedo1 

Fuel op · ration .Supenilsor: 7 
Concur/De N'at Concur Tom Williams 

Deputy' Drll'Kkl r: 
Conwr/D0 Not Conrur Jolnn Floyd 

Director: 
Caneur/llo Not co~, LJCDR lovgren 

End r(l) 
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I WEEK,LV UFM SUMMARV REPORT 2/11/l lll 

Bad~1r:otmd'. 
' Example: f,or tliil e week ·of 04 :11 Februarry, ttieire were no UFM to, Reporli:. 

Aetfan: No acdon required 

I 

I 

1CiJuse: N/A 

Top Gauge of Tank 0110; 
Date: Ttme·~ TopGaup Ro¥er 1Name 

Pr:eviou:s: 

CU111·1nt: 

Orft1nat:or and Revlew: 
N:ame 

l:Creal dby: 
I N/ 'A Ed1ar Pascu1a 

Bulk Supervisor: 
Concur/Do Not Ccmcur· s m Perfecto 

Fue1 rQp,e don St1pen,1son 
! 

Concur:/Do, Ng Conc.ur I Tom WIUlams 

Depu\y Dlrect:at: 
Concur/Do Not Conoor John Flloyd 

1tll.rectar. 
Conaufl>o Not Gonw ,, lCDR Lovgr,en 

ENCL 2 
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Executive Summary 

Michael Baker Jr. Inc (Baker) was contracted to conduct a market survey to serve as the first step 

in evaluating a comprehensive and cost-effective solution for a leak-detection system at the Red 

Hill facility. Baker conducted a search of possible technologies, manufacturers, and installers of 

petroleum equipment that have experience with leak detection in very large storage tanks. 

The following is a list of candidates that were short listed based on prior experience at Red Hill or 

technology capable of leak detection on very large storage tanks. 

• Asteroid Scientific Comet Software 
• Varec Leak Manager Software and Enraf 854 ATG 
• Gauging System Inc MTG 3000 and AFHE Control System 
• Gauging System Inc MTG 3012 with stand alone leak detection system 
• hydroGEOPHYISICS HRR-LDM 
• Mass Technology Corporation MTPMMS 
• Vista Leak Detection, Inc LRDP-24-RH 

The candidates were evaluated using a set of criteria common to leak detection evaluations such 

as, Third Party Evaluation, Leak Detection Sensitivity, Instrument reliability, Customer Support, 

and System Installation, and Compatibility with existing ATG/AFHE infrastructure. A decision 

matrix was used to score and rank the technologies to identify strengths and weakness of each 

methodology. The issue ofrelative costs were also evaluated and included. 

The results of this evaluation can be seen in the summary of Table 7-1. The results of this Market 

Survey have identified seven potential candidates for use as leak detection at Red Hill. The seven 

can generally be grouped as follows: 

• The two highest ranked candidate technologies are both routinely used by the DOD and 

private industry for Integrity Testing of bulk storage tanks. While both are third party 

certified only Vista's LRDP-24-RH has been third party certified on the Red Hill Tanks. 

While the third party listing of the National Working Group for Leak Detection 

Evaluators (NWGLDE) that govern the use of the Mass Technology Corporation 

MTPMMS is still valid (no upper limit on capacity listed) and the theories and analysis 

remains the same the equipment has been slightly modified to deal with the higher 

pressures than normally experienced during this type of testing. It is Baker's opinion that 
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while the system still produces a valid test, third party certification of this modified 

method should be performed specifically for Red Hill. 

• The MTC MTPMMS system is better suited for use at Red Hill mainly due to the 

construction challenges faced by utilizing the Vista LRDP-24-RH method (clean and 

empty the tank to install equipment). 

• Either MTC or Vista systems can be installed permanently and test run nearly 

continuously by either the operators or contractors. 

• The middle three ranked systems all resulted in nearly the same scores. They are all some 

form of ATG system with analytical software to detect leaks. One relies on adjusting the 

existing AFHE system (which may or may not be practical) to make use of the existing 

ATG and the other two are newer variations of existing systems used in the industry. 

• The use of the hydroGEOPHYISICS system seems unwarranted at this time due to the 

lack of this system in similar uses in industry. 

• The lowest ranked system, the Asteroid Scientific Comet system, is analytical software 

required to be tied to a form of ATG. The use of another form of software with the 

existing A TG does not appear as attractive as other options considered. Use of the off site 

post operation analysis to confirm a suspected leak is attractive, but not a primary leak 

detection method. 

Based on the Market Survey and evaluation of the systems it is Baker's opinion that the Mass 

Technology Corporation's MTPMMS system would be the best option as a primary leak 

detection solution for Red Hill. In addition Baker recommends that MTC Perform Point in time 

testing as soon as practical with a formal third party evaluation to conclusively identify the 

minimum detectable leak rate for this system in these USTS. 

If the government chooses to go forward with any of the solutions identified in this Market 

Survey ( other than point in time MTC MTPMMS testing) the next prudent step would be to 

perform a feasibility study. The focus of the feasibility study would be to identify and research 

specific design solutions, develop preliminary engineering design documentation (including cost 

11 
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estimates) that can give the government a realistic look at the required funding necessary to 

implement a solution. 

111 
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1 Introduction 

The objective of this market survey is to identify and research both commercially available and 

innovative technologies that may be used to solve the challenge ofleak detection of the very large 

underground storage tanks (USTs) operated by the Fleet Industrial Supply Center Pearl Harbor 

(FISC PH) at Red Hill. 

Defense Energy Support Center (DESC) and the Navy have tasked Michael Baker Jr. (Baker) 

with conducting a "Market Survey" of available technologies for leak detection of the very large 

US Ts operated by FISC PH at Red Hill. Due to the extreme size of these storage tanks, typical 

off-the-shelf UST or bulk storage tank leak-detection systems are not applicable without 

modifications. Baker has been tasked to survey commercially available and new technologies that 

could be applied to the challenge of leak detection on the Red Hill USTs. This survey is being 

conducted under Delivery Order 008 of Contract FA8903-04-D-8684. 

The Red Hill tanks pose a potential threat to an underlying critical water resource supplying 

potable water to the Navy and others in the vicinity of the Oahu facility. To mitigate this threat a 

contingency plan entitled "Red Hill Bulk Fuel Storage Facility Contingency Plan" was developed 

by TEC, Inc. for the Navy in 2007 which included an investigation into the implementation of a 

leak detection system. In response to this requirement, this market survey has been developed as 

the first phase within a multi-phased project involving the identification, research, selection, and 

pilot-scale testing and reporting of one or more technologies with the ability to detect leaks in 

these USTs. 

1.1 Red Hill Site Layout and History 

The FISC PH facility is located on the island of Oahu, Hawaii. While many of the FISC fuel 

operations and facilities are located in and around the port area of the main US Naval base on the 

southern coast of the island, the Red Hill Bulk Storage Facility is located several miles north of 

the main Navy base in a rural mountain area (see Section 9 figure 9-1). The Red Hill complex 

I 
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consists of the bulk US Ts, transfer piping, control rooms and other incidental facilities dedicated 

to the operation of a large bulk storage terminal (see Section 9 figure 9-2). The entire complex is 

located underground and is tied directly to Pearl Harbor Navy Base through a tunnel system. 

The USTs consists of 20 vertical, field-constructed welded steel structures surrounded by 

concrete built during 1941 to 1943 into the rock of Red Hill. Each tank has a nominal capacity of 

twelve million (12,000,000) gallons, and all but three tanks (Tank 1, 2 &19) were reported to be 

actively storing fuel. Tank 2 is temporarily out of service for a scheduled formal evaluation and 

Tanks 1 and 19 are permanently out of service. 

The need for leak detection systems of these tanks is not new. As far back as the initial 

commissioning of these tanks, attempts have been made to identify and correct leaks to the tanks. 

However one thing has remained constant since these tanks were commissioned in 1943 and that 

is that the technology available to detect leaks in the tanks still lags behind the required level of 

measurement needed to protect the groundwater in the aquifer surrounding the tanks. 

1.2 Current Regulatory Compliance Obligations - Leak Detection Systems 

The two main regulatory drivers focused on leak detection for USTs located within the United 

States are the federal UST regulations and any specific State regulations. The federal UST 

regulations are codified in 40 CFR 280 and specifically, Subpart D "Release Detection" relates to 

the focus of this project. However, since these US Ts are "field constructed" they are deferred 

from most parts of 40 CFR 280 including the requirements of leak detection systems required in 

Subpart D. This is an excerpt from 40 CFR 280 identifying this: 

40 CFR 280.10 Applicability. 

(c) Deferrals. Subparts B, C, D, E, and G do not apply to any of the following types of UST 
systems: 

(5) UST systems with field-constructed tanks. 

The portions of 40 CFR 280 that these systems must comply with are Subpart A, F, H and I. 

None of these Subparts include any specifics relative to leak detection. 
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The State of Hawaii regulations relating to the requirements of UST systems are included in the 

"Hawaii State Regulations Title 11, Department of Health, Chapter 281 - Underground Storage 

Tanks." Like 40 CFR 280 the State of Hawaii specifically defers "Field Constructed" USTs from 

the requirements of leak detection. This is identified in the state regulations "Hawaii 

Administration Rules" section 11-281-01 "Applicability". These regulations and the associated 

deferral are nearly identical in verbiage to the requirements of 40 CFR 280. The only sections 

that are applicable to the field constructed USTs at Red Hill do not include requirements for leak 

detection. 

2 Leak Detection and Underground Storage Facilities 

It is important to begin an evaluation of leak detection capabilities for Red Hill with a brief 

discussion of the general characteristics ofleak detection of USTs. 

Generally, there are three basic principals to which leak detection systems operate for USTs and 

they are: 

• Directly measuring changes in some physical properties (level, mass, volume, etc.) of the 

stored liquid inside the UST and comparing that to what is expected. 

• Measuring for some physical property of the liquid (or other marker) outside of the UST 

system and comparing that to what is expected. 

• Constructing the storage tank system within a containment structure and inspecting for 

the stored product collecting in the containment structure. 

2.1 Direct In-Tank Measurements 

Historically, fuel system operators have been performing the first type of leak detection listed 

above for as long as there have been storage tanks. Simply stated, an operator would measure the 

depth (level) of product in the tank and compare it to what was expected to be in the tank 
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(considering issues, receipts, etc.). Obviously, several factors influence the quality of this leak 

detection measurement most notably being the accuracy of the level measurement. 

The level to which accurate measurements could be made would generally be the major factor in 

determining the allowable discrepancy and the ultimate determination of a leak. If a gasoline 

station operator could accurately measure the product level in his USTs with his gauging stick to 

1/8" on a daily basis then he could really only determine ifhe were losing product if the measured 

changes from anticipated levels were more than 1/8" per day. On a gasoline system UST with a 

relatively small product surface area this equates detectable leaks with relatively small leak rates. 

This of course is not true of large bulk tanks with equally large product surface areas 

As time went on devices became available that could automatically and more accurately measure 

the liquid level. These are generally referred to as Automatic Tank Gauges (ATGs). ATGs were 

then coupled with data collection systems to obtain level measurements over a period of time and 

analytical software to help determine for the operator the potential existence of a leak. Over time 

the industry became aware of physical factors such as changes in product temperature affecting 

liquid level measurements and these were accounted for in the calculation/determination of a 

leak. As the industry got more sophisticated better measuring devices and computer systems 

were introduced to help to more accurately account for all of these factors and determine if leaks 

existed. However one major factor still drove the sensitivity to which a leak could be determined 

and that is the accuracy of the "raw" product level measurement. 

For a majority of the UST industry this is currently not an issue. The surface area of all "shop 

fabricated" UST systems is relatively small even at their greatest point (nearly all shop built 

US Ts are some form of horizontal cylinder and therefore the surface area changes with changing 

product level) a measurable change in product depth still only equates to a relatively small change 

in volume. Since most regulations governing "shop built" USTs have a mandatory leak 

determination rate of 0.2 gallons per hour (gal/hr) the product measuring devices available today 

are capable of detecting a change oflevel in the UST that equates to this volumetric change. This 

is not true however of the larger "field constructed" US Ts. 

Since field constructed US Ts have surface much larger than the traditional shop fabricated USTs 

the same liquid level measuring devices used to detect leaks on the smaller USTs will only detect 

leaks of much larger volumes. Since most field constructed US Ts are deferred from specific leak 
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detection regulatory requirements, this has not traditionally been a problem for the industry, and 

as a result relatively little effort has been directed at solving leak detection issues for large field 

constructed storage tanks. This factor coupled with the fact that as an industry very few field 

constructed USTs exist outside the DOD has led to relatively few solutions for this problem. 

Some of the innovative technologies developed in the recent past have focused both on increasing 

the level of accuracy of the liquid level measurement as well as several technologies focusing on 

detection of anomalies outside of the UST. 

2.2 Outside Tank Detection Systems 

At some point in the history of UST leak detection it became obvious that one way of detecting 

that a tank was leaking was to find product outside of the tank. Devices such as groundwater or 

soil vapor monitoring wells were installed around the tank systems with the hopes of determining 

an increase of petroleum in the environment adjacent to the tank. Advances in this technology 

included placing automated sensors in the monitoring wells that would alarm when petroleum 

was detected as well as the use of chemical markers placed in the fuel in the tank. These 

chemical markers would be more volatile than the petroleum vapors aiding in their detection. 

Outside tank leak detection technologies can be employed as continuous or point in time testing. 

Like direct in-tank measurements, certain limitations exist for this type of technology as well. 

One challenge is the issue of existing contamination. If a UST leaks and product is released into 

the environment it will be detected by these outside tank sensors. Once the tank is repaired and 

placed back into service a certain amount of residual contamination can be expected even after 

remediation. That means the sensitivity of the leak detection system will be diminished as any 

new leak will have to overcome the background concentrations of the existing contamination 

before it can be registered as a new leak. This is also true of chemical marker (Tracer) testing. 

Another factor to be considered in the effectiveness of an outside the tank leak detection system is 

the suitability of the site relative to geologic and hydrogeologic conditions. Obviously 

monitoring soil vapors in a site that is blasted from rock or is perpetually saturated with 

groundwater will create challenges for the system to detect a leak. A thorough evaluation of the 

site should always be undertaken prior to the implementation of such an approach. 
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2.3 Containment System Detection 

One obvious drawback to all of the methods of leak detection discussed so far is that if a leak is 

detected it is, by some accounts, already too late and that is most especially true for leak detection 

systems with higher leak detection rates. Whether it is through direct in-tank measurements or 

outside tank detection techniques the fact exists that once a leak is detected there has already been 

some degree of impact on the environment. To help mitigate this problem the industry developed 

double-walled or contained UST systems. These systems basically are completely contained 

within some additional form of structure with a two-fold benefit. First, detection of a leak is 

somewhat simplified. Placing some type of sensor in the interstitial space (the space between the 

primary tank wall and the containment structure) can alert an operator to a leak by the very 

existence of something within the interstitial space. Secondly there is the added feature that this 

release has been captured before it has escaped into the environment. 

This type of leak detection system is nearly always incorporated into the initial 

design/manufacture/construction of a UST system. While, upgrading an existing single walled 

system to that of a double walled system is possible it is most often too cost prohibitive to be 

implemented. 

2.4 Inventory Control versus Precision Leak Detection 

It should be stated that there is a definite distinction between inventory control and precision leak 

detection. In many cases level measurements obtained by A TG are only needed to give the 

operators an indication of product inventory on hand. The level of accuracy needed for routine 

inventory control is far less than that required for precision leak detection. 

3 Initial Candidate Selection 

Baker was contracted to conduct this market survey to serve as the first step in evaluating a 

comprehensive and cost-effective solution for a leak-detection system at the Red Hill facility. 

Baker conducted a search of possible technologies, manufacturers, and installers of petroleum 

equipment that has experience in leak detection in large storage tanks. Based upon Baker's 
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experience with established firms conducting leak detection, a literature review of established and 

novel technologies was conducted. Trade publications and journals were also used for sources. 

The typical selection of a leak detection solution for USTS, whether for a military or a 

commercial facility is quite straight forward. The owner/operator or his agent typically searches 

a list of pre-qualified systems capable of solving their particular problem and that are acceptable 

to the regulators. These pre-qualified lists are usually either managed by the State or the National 

Working Group for Leak Detection Evaluators (NWGLDE). 

In the case of the Red Hill US Ts there are two main issues that make the traditional approach to 

selecting leak detection more challenging. First, since these USTs are field constructed and not 

regulated by either state or federal UST regulations there are no pre-approved State listed systems 

applicable for this site. Secondly, there are basically NO other bulk POL UST systems elsewhere 

in the world (with the possible exception of the FISC Yokosuka -Hakosaki USTs) that are as 

large and deep as these tanks. As a result since this is a one of a kind site nobody has undergone 

NWGLDE listing specifically with these tanks in mind (other than Vista Leak Detection who 

were paid by the Navy to perform their test and get third party evaluated, but were never listed 

with the NWGLDE) . 

3.1 Historic and Existing Leak Detection at Red Hill 

As a first step in identifying potential leak detection system candidates Baker began by looking at 

the historic and existing systems utilized at Red Hill. This section provides a brief history of the 

leak-detection systems that have been used in the past. The following Table is a listing of the 

previously installed or tested systems at Red Hill. A more detailed discussion of the systems 

follows in the remainder of Section 3 .1. 
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3.1.1 Tell Tale System 

The USTs at Red Hill were initially equipped with the simplistic "Tell-Tale" systems, which were 

eliminated from 16 of the 20 tanks because of operational problems. The original Tell-Tale 

systems consisting of tubes connected to the outer tank walls for visual gauging of oil levels were 

ineffective because of corrosion and clogging. Repair or retrofitting these systems would be cost 

prohibitive. 

3.1.2 Asteroid Scientific Corporation Comet System 

Asteroid Scientific (Asteroid) is a professional systems engineering firm and has a history of 

inventory control experience at the Red Hill facility. This system is a software package only that 

is tied to some form of tank gauging provided by others. Their COMET® system can receive data 

from a combination of level gauging equipment, temperature, and pressure sensors installed 

within a UST. This data will be used as input to their proprietary software that analyzes the data 

for leaks. 

In 1970 Asteroid installed an inventory control system with a centralized electronic data transfer 

system. Subsequent improvements were made to the data transfer mechanisms. This system was 

adversely affected by corrosion and ultimately degraded to the point of being inoperable. The 

fluid level measurements used in the initial Asteroid system were tied to a basic float system that 

was ultimately removed/abandoned. The Asteroid system had the ability to analyze tank data 

from fluid level measurement devices, ( either the original float system or the current A TG) off 

line from transmitted data files and arrive at a leak detection rate. Although the procedure still 

exists as an option, it is not currently part of the installed software owned or operated by FISC 

PH. 

It is claimed by the manufacturer that the COMET® system can provide a leak detection rate of 

0 .2 to O. 5 gal/hr using the interface with existing A TG sensors and as long as those sensors 

provide a minimum level of resolution in level of 1164th of an inch, and temperature of 0.001 °F. 

No third party certification could be discovered for the COMET® system during the research by 

Baker personnel. 
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3.1.3 Vista Leak Detection LRDP 

The Low-Range Differential Pressure (LRDP) system is offered by Vista Leak Detection Inc 

(Vista). This is a mass-based leak detection and monitoring system for bulk USTs and 

aboveground storage tanks (ASTs). The LRDP can be permanently installed for on-line 

monitoring and periodic tightness testing, or it can be transported to a site for a one-time tightness 

test. The performance of interest for Red Hill utilizing the LRDP is specifically tied to a third 

party evaluation performed in 2001 for the LRDP-24-RH. 

In 2001 an evaluation was performed by the Navy on a Vista System. The Vista system is a form 

of in tank leak detection that utilizes Low-Range Differential Pressure to very accurately measure 

differential pressures between the product in the tank and a reference tube installed in the tank. A 

differential pressure can then be tied to a change in product level. In 2001 a leak detection rate of 

0.59 gallon per hour (gph) at a 95 percent probability of detection was verified by third-party tests 

on a prototype of the LRDP-24-RH system in tank 9 at Red Hill. The system was considered to 

be operationally and cost prohibitive by the Government at that time for installation in all 20 

tanks. 

3.1.4 Gauging Systems Inc MTG 3000 TGI ATG and AFHE System 

In 2001, The Mass Tank Gauging System 3000 (MTG 3000) from Gauging Systems Inc. (GSI) 

capable of measuring temperature and pressure was installed on all the USTs at Red Hill. This 

ATG system was tied directly to the Automated Fuel Handling Equipment (AFHE) control 

system and acts as the fluid level measuring module for that overall control system. The MTG 

3000 is both a hybrid and hydrostatic tank gauge. Each tank is fitted with a vertical array of 21 

temperature sensors (one every 10 feet) and four pressure sensors (three at the bottom and one in 

the vapor space). The MTG 3000 system records temperature and pressure in ATG mode, and the 

software converts these to mass and level. This data is then used in the tank level module of the 

AFHE system. Reportedly the AFHE system does currently perform a gross leak detection 

analysis by alerting operators to a change of0.75" compared to some baseline level measurement. 

Although the data from the MTG 3000 was considered suitable for inventory control and gross 

leak detection within the AFHE system (if properly calibrated), FISC noted certain concerns and 
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limitations with the system as currently configured including the lack of a precision (sub 1.0 

gal/hr) leak-detection capability. 

In the present configuration the MTG 3000/AFHE system will currently at best alarm at a 0.75" 

loss in one week; the period which the current AFHE system stores level data. That equates to a 

minimum detectable leak rate of approximately 23.5 gallons/hr if that loss is over a one week 

period. This is poor performance for a precision leak detection rate and some adjustment of the 

AFHE software would be needed to make use of the 1/64" sensitivity of the existing ATG 

claimed by its manufacturer, GSI. Ultimately if the AFHE system can be modified to detect a 

leak by a fluid level change of closer to the 1/64" over a time greater than the current one week 

period theoretically this system could be used for leak detection. It would be highly 

recommended that such a system be rigorously evaluated by a third party to get an accurate 

assessment of the true sensitivity of the minimum detectable leak rate. 

Because of the variety of existing sensors, AFHE equipment, and A TGs that currently exist, 

FISC's initial hope was to utilize the existing ATG and AFHE equipment for leak detection. The 

goal would be to monitor liquid levels in the tank with the A TG/ AFHE equipment and with post 

operation analyses performed by Asteroid (either on-site with government lease/purchase of the 

software or with off-site analysis through some other contracting method) verify any suspected 

leaks. 

3.1.5 Groundwater Monitoring 

Both potable groundwater supply wells and groundwater monitoring wells are located in the 

vicinity of the Red Hill storage tanks. While these are routinely sampled and analyzed for 

petroleum products which does constitute a form of "outside the tank" leak detection it should not 

be considered a primary solution for leak detection of these tanks. 

3.1.6 Under Tank Vapor Monitoring Probes 

Currently 17 of the active 18 Bulk USTs are equipped with simple form of leak detection 

consisting of under tank vapor monitoring probes. The final probe array is scheduled to be 

installed in summer 2008. This system relies on permanent installation of probes installed 
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beneath the USTs that are used as vapor sampling locations. The theory of this system as that any 

leaked product will travel to the monitoring probes and an increase in concentration of petroleum 

product vapor in the soil vapor sample can be detected with an electronic monitoring device. This 

is currently being performed as point in time testing on a monthly frequency. 

In theory this system is similar to soil vapor monitoring systems used at many gas station to 

comply with the requirements of leak detection under 40 CFR 280 or the use of Tell-Tale piping 

under Bulk AS Ts. The main drawback however to this system as that the geologic setting for the 

probe array locations is unknown and highly suspect. To work adequately soil vapor monitoring 

probes must be installed in a location conducive to the transport of the leaked petroleum product 

directly to the monitoring probe array. While the actual geologic setting of the Red Hill system is 

unknown it seems unlikely to be a homogeneous, highly porous soil capable of allowing transport 

of product to the monitoring probes. Verification of the adequate operation of this system appears 

impossible and it should not be relied upon as a primary source of leak detection. 

3.2 NWGLDE Listed Bulk UST Leak Detection Systems 

As the second step in identifying potential candidates Baker utilized the National Working Group 

for Leak Detection Evaluators. The NWGLDE is an organization of State and Federal 

environmental regulators who are actively managing leak detection system third party 

certifications. After a potential leak detection system vendor has undergone rigorous third party 

evaluation it can petition for listing on the NWGLDE. This credential is extremely important 

when selecting a leak detection system as it validates the claims made by leak detection system 

manufacturers or vendors. 

Baker searched the NWGLDE listings for theoretically appropriate leak detection solutions for 

bulk UST systems. Table 3-2 depicts the search results. 

While many of the bulk UST systems listed with the NWGLDE are not bound by an upper tank 

capacity or product depth, it is unlikely that anyone considered the Red Hill tanks when listing 

them with the NWGLDE. This is not realistic, as several of the methods rely on factors that 

would be affected by the extreme depth of the product. Since the industry that the NWGLDE 

serves does not have bulk USTs the size (depth) of Red Hill it is understandable that they did not 

specifically consider this in their listing. 
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Its Baker's opinion that many of them will not work at Red Hill as listed. There are others that do 

show promise and that should be reevaluated for the Red Hill tanks specifically. The systems are 

listed as applicable with no upper threshold of product depth and are certified but may in fact 

need modifications to the equipment to work under the conditions at Red Hill. These are systems 

of greatest interest to this Market Survey and are evaluated in more detail in the remainder of this 

document. 
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A few clarifications are required for the results shown in Table 3-2. First, Vista's Third Party 

Certification for the LRDP-24-RH is included in Appendix A. This is not listed on the 

NWGLDE as it only applies to these tanks and in a discussion with Vista it was reported that it 

was not worth the cost or effort to list them on the NWGLDE. 

Secondly, several of the systems are listed as applicable with no upper threshold of product depth. 

This is not realistic as several of the methods rely on factors that would be affected by the depth 

of the product. Since the industry that this group serves does not have bulk US Ts the size (depth) 

of Red Hill it is understandable that they did not specify consider this in their listing. Table 3-2 

lists systems that are certified, but may in fact need modifications to the equipment to work in 

under the conditions at Red Hill. 

3.2.1 Mass Technology Corporation 

The Mass Technology Corporation (MTC) Mass Technology Precision Mass Measurement 

System (MTPMMS) measures the differential pressure between one point at the bottom of the 

contained fluid and another point in the vapor space immediately above the fluid surface. The 

pressure at or near the bottom of the tank corresponds to the mass above the measuring point and 

independent of liquid level changes caused by the thermal expansion and contraction of the 

product under test. 1 It is a field-proven and third-party certified technology. It is claimed that a 

leakage rate of 0.8 gph in a tank of 100,000 barrel capacity can be detected by their technology. 

Mass Technology Corporation's system is a third party certified system that would need some 

enhancements to work in the deeper tanks of Red Hill. Since the third party system generally 

operates on traditional cut/cover USTs the deeper Red Hill USTs would require the system to be 

upgraded to deal with the higher pressures associated with these deeper than usual tanks. While 

the theories and technology are identical to their standard third party certified test a newer 

pressure transducer would be required and it is not exactly clear whether this change to the MTC 

test equipment "invalidates" the third party certification or if it would just be considered an 

"enhancement" necessary for a test at this depth. 

1 H. Kendall Wilcox, Evaluation of the Mass Technology Precision Mass Measurement System on Bulk 
Field-Constructed Tanks (2,000,000 Gallon Vertical Tank Evaluation) 
http://www.kwaleak.com/certifications/}vlass%20Technologv Bulk%20Tank 1998 03 25.pd( 
March 1998 
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3.2.2 Varec Leak Manager and ITT Barton 3500 Gauge 

Varec's Leak Manger software and Barton 3500 ATG is used in some DOD installations to 

perform leak detection for Bulk storage tank systems. The Varec software utilizes the ATG data 

to determine if a tank is leaking. The use of Varec's Leak Manager Software coupled with the 

ITT Barton 3500 gauge is another such system that would probably need modification given the 

depth of these US Ts. Therefore Baker would suggest that instead of researching this system it 

would make better sense to research the next generation of this technology which is the Leak 

Manager Software coupled with an Enraf B. V. A TG. This new system is undergoing third party 

evaluation on bulk cut/cover USTs at FISC Point Loma. See Section 3.3.3 for a discussion of this 

new technology. 

3.2.3 Vista Leak Detection Systems 

Vista has several leak detection systems listed on the NWGLDE. However, the one most 

applicable to Red Hill is the system that was tested and third party certified on Red Hill Tank 9 in 

2001. This is discussed in Section 3 .1.3 

3.3 Innovative and State of the Art Leak Detection Systems 

In addition to the historic leak detection systems and those identified in an initial candidate search 

of the NWGLDE, Baker researched other potential candidates. These are typically systems that 

are either new to the leak detection industry and do not yet see the benefit of being listed or are 

vendors that have similar systems already in use and listed, but are developing new systems that 

are not yet fully third party evaluated. 

The following listed in Table 3-3 were identified as innovative or state of the art and warrant 

further technological evaluation. 
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3.3.1 hydroGeophysics HRR-LDM 

High Resolution Resistivity-Leak Detection and Monitoring (HRR-LDM), a new methodology 

developed by hydroGEOPHYSICS, Inc. (HGI), was performance evaluated during a three-month 

EPA-guided test at a mock tank site in the Hanford 200E Area, Richland, WA. HGI has been 

working very closely with CH2M-Hill Group in successfully applying ex-situ approaches to leak 

detection based on geophysical resistivity methods at the Hanford Site in Southeast Washington. 

HGI is using their leak detection methods to perform real-time monitoring at several large single­

shell storage tanks containing high-level radioactive wastes that have capacities of on the order of 

about 1 million gallons of waste each. They are familiar with the Red Hill facility having been 

involved in the preparation of proposals of how their methods could be applied to the Red Hill 

facility in response to a solicitation in the 2004. 

3.3.2 GSI MTG 3012 Multi-function Tank Gauge 

In its current configuration, the existing GSI MTG 3000 ATG system itself does not perform leak 

detection, but rather works with the AFHE system to perform a form of leak detection. Gauging 

Systems Inc has tested and developed several improvements to the algorithms, sensor housings, 

transducers, transmitter cards and the system programs (RH calc) since the existing installation. 

The MTG 3012 Multi-function Tank Gauge provides both quantitative and qualitative 

measurement of product. Increased resolution and stability would be required of the existing A TG 

sensor array readouts and data transfer system, as well as high resolution level measurement, 

appropriate analytical software and a user interface for a certifiable leak detection system. The 

MTG™ (tank gauge) is third party certified for leak detection (Mass sensitivity) by IOML 

(International Organization of Legal Metrology) R-125 for "Measuring systems for the mass of 

liquids in storage tanks".2 

3.3.3 Varec Leak Manager with Enraf854 ATG (Servo Buoyancy Probe) 

As identified in Section 3.2.2 Varec's Leak Manger software is used in some DOD installations 

to perform leak detection for Bulk storage tank systems. The software is tied to A TG data 

2 MIG™ 3012 ''Multi-function Tank Gauge, http://www.gaugingsvstemsinc.com/article.cfm?id= 100 
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determine if a tank is leaking or not. All Varec leak Manager systems are therefore tied to the 

sensitivity of the ATG in use at the site. In order to increase the sensitivity of the MDLR of the 

Leak Manager systems Varec has gone to newer generation ATGs than the ITT Barton 3500s 

described in Section 3.2.2. The remainder of this section discusses the system utilizing the Enraf 

Enraf 854 A TG (Servo Buoyancy Probe) 

Enraf B.V. specializes in the development, manufacture, and support of the prec1s10n 

instrumentation and software for bulk storage management. Enraf B.V. provides products that 

utilize level and hydrostatic gauging. Temperature sensors and radar level gauges are also used to 

complement the inventory measurement. 

In a telephone conversation between Baker Personnel (J.C. Davis, 2008) with Tom Graves, Enraf 

B.V., he indicated that EnrafB.V., and Varec® are conducting a leak detection test at Point Loma 

DFSP to obtain data for third party certification. At the time of the conversation, the test was 

completed and the results were submitted to the NWGLDE, but official listing on by the work 

group was not available at the time of this report date. 

On 06 June 2008 Baker was provided with a copy of the draft NWGLDE listing of this system. 

This listing is provided in Appendix C and indicates that the third party certified minimum 

detectable leak rate (MDLR) for this system will be tied to the product surface area. According to 

this proposed NWGLDE listing the MDLR for the Red Hill USTs would be approximately 2.17 

gal/hr. However, the major issue with this proposed listing is that it identifies a maximum tank 

size as 2,100,000 gallons and therefore the applicability of this system at Red Hill is highly 

questionable. Additional testing and third party certification of this system specifically for Red 

Hill would be required to make a decision as to the actual MDLR on these tanks. 

3.3.4 Varec Leak Manager with MTS M-Series A TG (Magnetostrictive Probe) 

In addition to the Leak Manger and Enraf 854 A TG leak detection system Varec has also recently 

submitted another Leak Manger and ATG system to the NWGLDE for listing. This system 

utilizes the MTS M-Series ATG. The draft NWGLDE listing is presented in Appendix C. This 

system appears to be both less sensitive and more problematic to install than the Enraf 854 gauge 

described in Section 3.3.3. It appears from the draft listing that a sensor pipe must be installed in 

the tank and it must be maintained annually. Additionally temperature sensors must be installed 
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on 18 inch centers from the bottom of the tank. It would appear that of the two new Varec Leak 

Manager systems the MTS ATG system is a less desirable candidate than the Enraf system. No 

further evaluation should be considered. 

3.4 Initial Candidate Selection Summary 

In the previous sections Baker has considered the historic, NWGLDE listed, and innovative/state 

of the art leak detection solutions with potential at Red Hill. Table 3-4 is a summary of those 

technologies that warrant further evaluation due to their perceived applicability to this unique 

challenge. 
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4 Evaluation Criteria 

A decision matrix will be used to aid in the selection of the most appropriate technology for 

further consideration. A decision matrix is a chart that allows a team or individual to 

systematically identify, analyze, and rate the strength of relationships between sets of 

information. The matrix is especially useful for looking at large numbers of decision factors and 

assessing each factor's relative importance. The evaluation criteria described in the following 

paragraphs will be used in the decision matrix chart. 

Each criterion will be assigned a weight to demonstrate the relative importance of each function. 

Leak rate sensitivity and third party certification have been assigned the highest weight of 5 since 

they have a combined effect on a system evaluation. Instrument reliability was given a weight of 

3 to demonstrate the importance consistency of the leak detection system. The remaining 

criterion was determined to be important to include in the matrix but have the lowest value of 2 

assigned. The following criteria will be used in the decision matrix: 

• Third party certification- Ensure that the leak detection systems under review meet EPA 

and/or other regulatory performance standards 

• Leak rate sensitivity- Quantify the minimum detection leak rate 

• Compatibility with existing MTG-3000 and/or existing AFHE® system- Optimize and 

refine the existing A TG inventory and control system to better meet the goals of a leak 

detection system that is protective of the environment and human health. 

• Instrument reliability- Define and quantify instrument accuracy and service life 

• Customer support & reliability- Identify the effort required to train facility operators and 

perform scheduled leak detection tests. 
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ista has perfom d int °' ·ry te m1 and lea d.ctmo ervices for the oon for veral year 

widi adequate lmces.s. However. con1pai y realigmncots and taffi . has mused rem1ced 

customer ervice focus in the last few yea eammg mem a reduc~d co.rem thi category. 

_ .3 Ga,uriug · ., _h,•m J:n:c. 1. ITG JOOO and AFBE y t-rn1 (~i ling)· 

td.pany Leak Rate 
Compatib'Jity 

Insm1ment Customer ystetn 
certification itivity with Rdiabili1Y Support Installation 

MTG/AFHE 

Weight 5 2 3 2 2 

core l 2 2 3 2. 2 

The T2illk Gauging ysrem al R.ed mu is a hybrid J\.ITG 3000. and h. been ce11med by Ille 

filnt marional or :bl:izatioa of L n'.al M 1trolo. (OIML) for 'Measurin · rem for th 111a s of 

liqui in torage llmks' . Lt was. in talled wd!er a proof of co cept contract and later e pandoo to 

the nmrunder of the Red Hill 1rulh. . hi vem 1s coupfed widl the AFHE conu-ol system 

in talled und r Spe.ce and 1av:d Warfa1 Conuna:nd ( P WAR. over ji:,ht 

A m:iu:imail score for the thirrd pMty cenilkalion was. giiven since even thm.1.gh the MTG itse~f is. 

c rtifi, d allb it th certification do snot 'fo low U.S. EPA re llatory pedbnnam: randards th 

e.ntir~ existing Leak elect· o y tem is ally nw by tl1e AFHE y te, and tlli combination has 

not been lhiro party certified. AddirionaUy the hyibrid' cave.at to tl1e n.omen.clamre of lhe MTG 

that thi :ysr n11.. loo nmst J'G sy t ]~s,. was not •aJuat d. on a ta!O!k of tlrt iz of th 

Red Hill U T leading to me que tiol!llllg of the vafuf,ty o,f the tbnd party cenilkatio . 

The exi ting Jeak. rate em~ · vity for tile G l MTG 3000 coupled witb the· AFHE y tellil i 

repom:dly based on a pi•,nduct level change of 0. -s.... It is unclear at the facility how thi: leve-1 

ban_ e ~ fll cted by till routin· kly purein"' of tll level data fil or such opeuitioual 

paramete as wate draw-off. If the level change is di:r-ect y 1· ed to tile tartmg fe-vel dam for the 

eek th illi tbt min:iml:lm detroctable kak: rate would be wtearly 24 gal/hr o er the week (0. 5· level 

chain: , in one w ' . Tii!i is r ]ati\11 l. poor perforniianc . 
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The compatibility, jtiJ. the existing MTG eq1.1ipme111t is e-ceIIen · altbough in a conve ation v ·• 

osr re-pre nta.riv the xi.sting iindus.llial P and software (R1i calc) ar old and in ne -d of 

upgntd.in ·. mswmeut 1eliability ,ws ·veo high ma1:ks ince it bas not moving pans aud bas ouly 

one ekctrical c,onuectfon an.d point of maintenance. Customer · ervice wa . also given a hilgill 

mtio0 b:a d on aiva:UabElity and pr,oduct docum ma.doll! fo:r G I and th iinvol -m <flt o.f 

Th.is f .in is cun, !llltly in mtJed and ih lp d · could b p Lfomted on both 1l TG aud the 

AFHE ofu.vare tbat could improve the overall capabiliti, o tm tern. 

5.4 f a T bnolo~· orpon1tton MTP: +:IM 

3m pany Le.akRate 
Ccmpatib.li 

lnsnlDlmt l tower y teJD 
with c rtific:arion sensitivity 

MTG/AFHE 
R liability Support Installation 

Weight 5 5 2 3 2 2 

co e 4 3 2. 2 

edmology orpo 11rion MTPM!Vm ha received third party c-ertmca ;on for bulk U T Jea 

detection from Ken ikox Associ, te in accordance ~th . . E> protocols and is isted on tb.e 

GLOE. Modification to th t t eq_uipn1e11t is n -c - sary ro deal with dt gr at r p . · sure 

a socimed with te ting thee deeper than u 1.ml u· I and therdare it i o ewhat que,stionabte a 

to ,,•beth tbe dtl:rd party certification i completely valid. inc the theori aind technologies 

u d ar till the ame a dt ul1tfa.rn cenifi di stem ii j Bak opinion that 1b ihLrd party 

re.1D.ains valid eveu given tfu change o COlllpone, t wd lhe:refore a . sjgue:d. To 

achieve a seore of S and certairuy before the Government were ro implement this technology as a 

primary fonli .o,f leak det ctioa lt would b r: conun nd. th.al th upgrad . d sy i l!t'l b third parny 

evaluated ~cifkally for tl1e Red Hill ite. 

A ~ -of thi . RvJ.airk t Surv Bak.el" and ll.ITC perfonn d a Pilot T :st ofthi n10d' fi ' sy te1 , on 

two n •e Red Hi]] U T in F ebmaiy 1008. The ult ,of thi le t were thai no leaks above the 

m.iillimum detectable leak rate of 0. S gal/hr were nored on Tanlc 9· fo a IO day re t or tank I • for a 
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d..iy te t. The test report and snpporting Baker . rip Repon for the MT te ting of tauts 51 aiDd 

15 arc included in Appendi B . 

· e Ma s Tecbrnology and. MT AFHE equipment are not compalible. However. jf a pennanent 

MT tem 1:0 b ins1all d at .R d Hill d1 xi rina; dara transfer sysc m: (fib opdc ) could 

be utiliied gainirn them miniumun cOI,e in Un cate ozy. The :reliability o Mas Tedmolog:y i 
0 ood dine to dle non-intnJS:ive, non-hazardous safe opernti:o . The fest i not dependan · o , 

t mpemnu· ai11d n1uu: a. hOit tabilization tim _ u tom: r support b be n v · r spo siv to 

DE o their · trally Managed lmegrity Te ting Program. yste, wtaUaf o i given a top 

rating dt1e lO the single! point of ntry and easy retrieval. o tru1k deaning i required for te t 

eql!l.ipnt -nt in.Mallation. 

5. 5 Va,r-ec Lt:a k lanager o£h---vare and Enraf 854 A TG 

31d pany Leak Rate ompatibility lnsmunent ustorner ystem wif.b 
cmillcatio.n sen itivity MTG/AFHE Reliability Suppo Installation 

Wdghr 5 5 2 3 2 2 

Score 3 3 ru 1 2 0 

nraf B. is die upplier of tb.e high predsion instmmemadon and ofu are fh bll!lk storage 

operation . bll!t do not pro id I ak d tection oftwar .. Th nraf imi trumentation can Ii> 11 d 

a the daita input nece aey fur trur{t pony cenfie ofuva.re to obtain leak <lerect·o . The ar~c 

1 · ak Mrutae r :i PC-bas d softwi1lf d to proc pro data. This combination wars. rec ntly 

evar n::!ited on standard cut/cover · s to become a Im.I'd pa11y certified leak detectjo.n system. 

This third party cettification is varnid only t tanks of 2.1 million gallons and ri'Le1 .for i not 

appl.icable to the uniqu US Ts at ~ · R d HiH 1t _ Ir ~s po sibl that further t tin<:r could b 

perlonn to get tbi . y t.em cenifi ed on these uni:que tall.ks to get a validated. fhird party cenilled 

leak rate. This m.nstandi:ng question re · nits in a reduced score in. the first IV o categork bemg 

- htated. 

1 
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While: there i no apparent \vay to integrate ft:e NRAF · arec y · tern wirn the MTG/ AFHE it 

ould b pos ~b1e ;o urilim th ex:is1inj'.J d:na transfe fl .r opdc) y rem to t d!ara th P arl 

Harbor I control ce ter_ This giv thew a core of 1 , or thi caie oiy_ Both Emafattd Varec 

are .mown and utilized by the Department of Defense in gauging and leak detection c:apad ie 

and Ill: refor this sy t m rec ive favorable ore io en rome· up : rt. 

Although bi torkally system produced by the e c·ompami:e are .relliiable the acmal Instn ment 

RJ ~ia bmcy for uch a n Ji\1 t hnofo i not Im own am1d ther f 0 1 · rec ti\lC a r d ced scoff _ 

fu t.allatio , o mo l any IG tem i.n ~ e U · T i pr-0blematic and may even require the 

elllptymg and deaning of the rants and t:h refore a minimal core i given fo dn type of 

application_ 

5.6 h d1toGEOPHY I , HRB-LDM 

31d pany LealtRate 
Co1npatib ·11ty 

Cnsmunc11t Customer ystem with. 
certification sensitivity 

MTG/AFHE 
Reliability upport Installation 

Wcighr s 5 2 2 2 

core 0 2 ~ 3 2. 

Thls tedmology was perfo1mance te ted at the Hanforoi ite. W b c h.a nol cdved M: 

uHL- pend 1U 1itird parry c rti:fkari.ou aud anno:t provid pr i 1 ak Ut!t t i;iv1rry_ OU to the 

fact that l:he tedmo]ogy i ex- itu, com.patibility ivilh the existing MTG i non-exi tent Their 

reliability and! uppon wa gj.ven a high c-or:e inoe: they have b en performan e st d at the 

Hanford Site. n droGEOPHYSI I famiJiar with t:b R d Hill facility and bas subntittcd 

pro.PQ o msmllatiou of High Re olutio Re Hiv ty-Leak Derec · o and Mon.it ring (HRR­

ILDM) ar Red llill i!ll 2004. 

While there · no apparent way to integrate bydroGeop y ic tem with ilJ:e MT IAFHE it 

wouM be pos ible m urilize the existing dam mmsfe (fiber optic) system to get data lle Pearl 

Harbor FISC cont:ro~ center. Thi iv them a scor- of 1 for 11tis category_ 
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x- Hu irnstallation of any sy rem in the Red Hill area would most hkdy be very problematic, but 

sin e h dOi! not in olvc m.pcyin,=, the U :r ir recei es .a modern! 1111 h 

fil tallatio cinegozy. The .ius.ta]Jation of tbe sy rem e ecbud · wiU also depend ou electrical 

in1erfere11ce with nonnal facility operation . 

S.7 Ga11g1ng · . r tem Ior. MTG 30ll rltb taod alone LtakDettdioo 

3 d party Leak:Ra1e 
OMJlatib.lity 

lrulirul8 Hf Customer y t Jll with 
certification sensitivity 

MTG/AFHE 
ReliabHity Suppon Installation 

w rehr 5 5 2 3 2 2 

Scor 3 3 I 2 2 0 

The G 1 30 1 a e. t ge erntioa , y te , w·•tb ta d alou leak detec ion ystem 

capa:bwticy. Gauging S vems me has re ted and developed. several oprov l!l!lem to the 

al oritllfflS nsoir hons.in"' . uansdill.c - transm.itter arch and th y .t 01 prograr , (RH calc 

mce U1e exi ting MTG 3000 in UI' latton. 

iillc in rea ed olutmon and. tabili1y would be required of th exis·tin :MT -TGI .ru;o1r anay 

readouts md data IIIW'. fe.r . y tern, a l'llell higb 1-e olutio level measure, e t. flP'P :opriate 

anaillyrical sofuvair and a user interface fo . a cenifiabk leak d tection y tern this eotially is a 

n v in tallatio11 o ain ATG sy nn siiil.tilar to hat i cun ntl install d (alb it w"th tand alon 

leak de1ectioI11 capabiilty). led p11evio1J ly the · tallalion of any · roved · prnbe · 

difficult leading to a minimal core in the i:nstaJfation category. 

Tite Mr: . 3012 {Tank gauge) is thlrd party certified for leak detec ·cm (Ma sensitivity} by 

filOML (International Or_aniza.tion o.f L gal M wlo R-r25 for' Measnrin~ . tems , or the 

lll1lS of liqui · mmge taints'.' The leak rate ens.itivity ha been tested co 0.9 gph over a 24 

hour period and O. 9 gph o,ve, a 2 hour period!. bnt withour following the . . · P regulatory 
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performance standards nor in tanks the depth of the Red Hill USTs. This gains them a moderate 

score in the categories of leak rate sensitivity and third party certification 

Instrument reliability was given high marks since it has not moving parts and has only one 

electrical connection and point of maintenance. Customer Service was also given a high rating 

based on availability and product documentation. 

5.8 Evaluation of Comparative Costs 

This Market Survey has focused on the technical merits of the individual systems to gauge the 

relative potential for successful implementation of a leak detection system. It is however 

important to also discuss the relative costs of these systems. This will aid in selecting which 

systems to consider for further evaluation. 

It should be noted that possibly the most significant factor in the cost to install leak detection 

systems on these USTs comes in the emptying and cleaning costs. Some of the solutions 

presented are some form of ATG that would require construction inside the tanks. Obviously in 

order to do this the tanks need to be emptied, cleaned and made safe for worker entry. In addition 

any of the gauging systems would have to consider the coordination of existing structures within 

the tank such as ladders/elevators, stilling wells, etc. Any system requiring this type of 

installation will be judged as being a relatively high cost for implementation. 

Generally the cost for implementing these leak detection systems falls into the following 

categories: 

• MTC MTPMMS: This system has a relatively low construction cost to implement. 

Since the probe system is flexible it can be lowered to the bottom of the US Ts from the 

gauging port on top of the tank. This means that there is no requirement to empty or 

clean the tank to install equipment. There also does not appear to be significant issues of 

coordination with the existing structures within the tanks. This ease of installation was 

verified during the Pilot Testing of this system when testing of two US Ts was completed 
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with virtually no installation effort short of opening the gauge port and lowering the 

flexible probe system to the bottom of the tanks. Retrieval of the probes proved equally 

unremarkable. 

• Asteroid's Comet Software with existing ATG. This is basically just utilizing the 

existing A TG data with a new and potentially off-site leak detection software package 

with no significant construction. It would only entail software and is therefore relative 

low in cost to implement. 

• Gauging System Inc. MTG 3000 and AFHE (existing system with modifications to 

AFHE software). This is basically upgrading or modifying the AFHE software to 

evaluate the level data provided by the existing A TG. No in tank construction would be 

required and therefore the relative cost would be low. 

Medium: 

• hydroGEOPHYISICS HRR-LDM. This solution would entail installation of ex-situ 

probes around the tanks at Red Hill. This could be significantly challenging given the 

location, but probably not as expensive as any of the solutions requiring the cleaning of 

the tanks. 

• Vista Leak Detection, Inc LRDP-24-RH. This solution requires the tanks to be emptied 

and cleaned for construction of in tank probes and sensors. This results in a relatively 

high cost for installation. Vista has provided a "order of magnitude cost" of $150,000 

per tank for the installation of this system beyond the cost to clean and empty the tanks. 

• Varec Leak Manager and Enraf 854 ATG. This solution also most likely requires the 

tank to be emptied and cleaned to perform construction inside the tank. This results in a 

relatively high cost for installation. 
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• Gauging System Inc. MTG 3012. This solution also most likely requires the tank to be 

emptied and cleaned to perform construction inside the tank. This results in a relatively 

high cost for installation. 

5.8.1 Detailed Cost Estimating 

The focus of this Market Survey was to research leak detection systems that have potential to 

operate successfully in the unique situation of the Bulk US Ts at Red Hill. To fully implement 

such a complex project will require more in depth study and design. It is therefore impossible at 

this time to develop detailed cost estimates since no preliminary engineering designs exist for any 

of these leak detection system solutions. 

It is recommended that as a next step to implementing a leak detection solution a detailed 

feasibility study is performed on the solutions identified in this Market Survey that show a 

potential for success. The focus of the feasibility study would be to identify and research specific 

design solutions, develop preliminary engineering design documentation (including cost 

estimates) that can give the government a realistic look at the required funding necessary to 

implement a solution. 

42 

NA VY0005356 

Exhibit N-6MN01594



a ,' e .· - ec . OIL uu 
3,i-d party L akRate 

Compatibility Insrrum n.t OJ tom r y tem 
with otal certification sensitivity 

MTG/AFHE 
Reliability upport Installaton 

Weililit 5 5 2 3 2 2 19max. 

reroiid , c·emific 0 , et ofu are wirh 
0 3 I I 0 2 7 .. xis.tu A TG 

(relative cost - Low, 

ism Leak Delection. c LR.DP-24-RH 5 5 1 3 1 0 15 
(relative cost - Hlell 

Gwgmg · ystem Inc. G 3000 and AFHE 
2 2 3 2 2 12 (e:nsting tem 'Wlth · odifications to AFIIE) 

(relative cosr - Low} 

M T,e~ooology corp ticn MTPb.4M.S 4 s I 3 2 2 17 
(relative cost - Low,, 

VmecLeak . a.mi er Enraf8 4 T 3 3 1 2 2 0 l l 
(relativ,e cost - llieb) 

hydroG OPHTI i HRRLDM 0 2 1 3 2 9 
(relative cost - Medium) 

Gaugin s t·cm In . lvtTG3012 3 3 I 2 0 12 
(relative cost - llieitt 
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7 Conclusions 

Baker has researched and evaluated potential leak detection system technologies for use at the 

Red Hill Fuel Storage Complex at FISC Pearl Harbor, HI. Available information was used to 

assemble a decision matrix as shown in Table 6-1. To help summarize the results of that 

evaluation the systems are ranked and disused in Table 7-1. 
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Rmkinp: 
(B t to worst) 

2 

endor 

Mass T chnofo_ 
,otp0r non 

Vista Leak Det tion. 
Inc 

T•hw 7-1 Pot,otial Trcbnolopes bakings 

yst mi 

MTPMM: 

De is"on 
Matrix 

core 
omments 

PiJot ·re tin· rfonn d at Red Hm aclri d a po.int in tiim t t to a 
reported mininuun detectable lea!k .rate of 0. 5 ga.1/bJ. 

FOl'lllltl Thlrd Party evaluation hould be dome to document PilOl e ting 
re ul of minimum detectable kak rave if edwology · elected. 

T ting can be done s either point in tim:e or pennaue Uy wtallled. 

· imple installation that doe not requirer.mt to be emp ·e-d. 

R larive co t i L-OW 

Third Parl)r c -Itilied to O .59 gaJ/hr. 

T ting can b done a either point m time or pe:nnane11!llry instal!led. 

: ignifkml comtructiion cba.lk ,ge-s to install reference Ulbe (for e.itller 
pc:rmn-nr 01· poi t io tun te ting). Tank mrut be emptied and deaned 

for wo:d:er entry. 

Coomi.rralion with existing mcmre v idlin lhe mots. ( tiWng wells 
ladde . elevator systems) must be cons··dered and adds to the co t 

Relative co T • s High 
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Rankin 
(Besf to wor t) 

3 

T111ble 7-1 Pot,otial Tttlmolo.des Raokinxs 

endor ystem 

t-.ITG OOand 
AFHE 

Ganging y: rem Inc. (exi ting 
Y: 11 ltt With 

m dificatio. 
toAFHE) 

Deci ion 
Matrix 

core 

12 

' OllllileD.ts 

Exi ting ATG and. AFHE Control sysr m 

UD"e:ntly perfomis inventory control a d gro lea.k detection. 

Pote f al exist o od:ify AFHE system to ob i.n better lea de1ecrion 
r su1rs. 

Additional areh al!ld c:oordiinat~oo witlit PA\¥AR i;·qu~redl to a · 
feasibility .oif app oach and id :nlify fheore1ical minmmm detectable teak 

rate 

Formal Third Party evaluation should be done to document results of 
minimum d t . tabfo leak rat if teclm.ofo, is lected for Red Hil. 

Relat' e co t fu low 
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Rankin 
(Besf to wor t) endor 

Gmging y tern Inc. 

T111ble 7-1 Pot,otial Tttlmolo.des Raokinxs 

ystem 

ITG3012 
( :and alone) 

Deci ion 
Matrix 

core 

12 

7 

' OllllileD.ts 

A n w A TG t m witJi tru1d alon l ak d t ction capabiliti 

ext generation of TG cm:reutl}1 used at Red llill 

,igni:ficant co wction chaUenges if new senso ·e needed 

Tank nrust be emptied and deaned for l ' ollicer entry. 

;oomi.na.1ion v;rith exi ting strncrures \1 it!lt.i.n the mn.t . ( tiU!iim.g , ells 
ladde • e evator systems) ,ust be con ider-ed and add to• tbe cost 

Rehttiv · ost Hi 1 
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Rankin 
(Besf to wor t) endor 

.arec, 

T111ble 7-1 Pot,otial Tttlmolo.des Raokinxs 

ystem 

Lea Marna;;, r 
Emaf 

TG 

Deci ion 
Matrix 

core 

11 

8 

' OllllileD.ts 

Draft llilid party valuation Li in . for GLOE avaiJable. 
ce.1:tified for tanks larger than 2. I million gallons. 

Theoreitkal re ult expe Ted from Third Party Eva nation m.ay differ 
from ac J.all re JI m the field d e· to iize of'U T ait Red Hill. 

F onnal Third Party evaluation should be done to document re uJ: o:f 
minimum d teciab] leak mr if t chnofo, 1 er d for R d HiU. 

jgnmcant con tructio challenge to mstaU e-q tjpme.nt inside the tanks. 

.ank mu t be emptied and deaned for wo er entry. 

oordmati:oo, "th wsting m1ett:m: \vithiin the tanks (stjl!ling well .. 
ladde . e evinor systems) must be con rdered and add to the co . t. 

Relati e o r i High 

NA VY0005362 

Exhibit N-6MN01600



Rankin 
(Besf to wor t) 

6 

7 

endor 

hydrnG OPHYISI . 

steroid · dentific 

T111ble 7-1 Pot,otial Tttlmolo.des Raokinxs 

ystem 

HRRLD [ 

' omet 
-0ftwaire with 

, xi.still.:. ATG 

Deci ion 
Matrix 

core 

9 

7 

9 

' OllllileD.ts 

or llffeJttJ ~ed , or POL ysrem 1 ak d 1:e<:tioJ1 

Unknown theoretical dctectio!ll lim1it 

ot Clll'[t~mly &ird pany evaluated for P leak detection m any 
cir,cmnstooce 1 t alon Red Hi l 

Ex itu installation may b difficult at Red HiJL 

Fonnal Third Party evaluarion should be done to document result of 
miilimum det, rah] leak m if t chnofo, LS le t d fo Red Hill. 

Refative c:o t · Medium 

ofhvare analytical tool used ,1,.rith G. 

T1G data can be sem off-site for analy t 

Lim.if d appHcabUit 
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As can be seen in the summary of Table 7-1 the results of this Market Survey have identified 

seven potential candidates for use as leak detection at Red Hill. The seven can generally be 

grouped as follows: 

• The two highest ranked candidate technologies are both routinely used by the DOD and 

private industry for Integrity Testing of bulk storage tanks. While both are third party 

certified only Vista's LRDP-24-RH has been third party certified on the Red Hill Tanks. 

While the third party listing of the NWGLDE that govern the use ofMTC's MTPMMS is 

still valid (no upper limit on capacity listed) and the theories and analysis remains the 

same the equipment has been slightly modified to deal with the higher pressures than 

normally experienced during this type of testing. It is Baker's opinion that while the 

system still produces a valid test, third party certification of this modified method should 

be performed specifically for Red Hill. 

• The MTC MTPMMS system is better suited for use at Red Hill mainly due to the 

construction challenges faced by utilizing the Vista LRDP-24-RH method (clean and 

empty the tank to install equipment). 

• Either MTC or Vista systems can be installed permanently and test run nearly 

continuously by either the operators or contractors. 

• The middle three ranked systems all resulted in nearly the same scores. They are all some 

form of traditional ATG system with analytical software to detect leaks. One relies on 

adjusting the existing AFHE system (which may or may not be practical) to make use of 

the existing A TG and the other two are newer variations of existing systems used in the 

industry. 

• The use of the hydroGEOPHYISICS system seems unwarranted at this time due to the 

lack of this system in similar uses in industry. 

• The lowest ranked system, the Asteroid Scientific Comet system, is analytical software 

required to be tied to a form of ATG. The use of another form of software with the 

existing A TG does not appear as attractive as other options considered. Use of the off site 

50 

NA VY0005364 

Exhibit N-6MN01602



post operation analysis to confirm a suspected leak is attractive, but not a primary leak 

detection method. 

It should be noted that the uniqueness of the USTs at Red Hill leads to a significant challenge in 

selecting appropriate leak detection. The fact that there really are no other USTs comparable to 

these leads to a total lack of focus by industry to solve such a leak detection system problem. 

This phenomenon and its relevance to the situation at Red Hill can be summarized as follows: 

• No similarly large USTs exist elsewhere in the world so industry has not focused its 

attention to the problem of leak detection for such tanks. There just are not enough of 

them to warrant the cost of developing a certified solution. 

• Even the leak detection systems that have been developed for large USTs or cut/cover 

tanks and have undergone formal third party evaluations to prove that their technology 

works often have their certification limited by an maximum tank size, usually the size of 

the tank that the evaluation was performed on. The test is most often done on the largest 

tank that is available to the tester and evaluator and these are typically drastically smaller 

in size than the Red Hill US Ts. 

• Conversely several of the methods that are third party certified with no upper limits to the 

method could in fact be significantly challenged by such large USTs. It was probably 

just never a consideration that such tanks existed and needed to be tested and therefore no 

upper level cap was deemed necessary 

• While several of the systems evaluated for this Market Survey have their third party 

certification limited by a maximum tank size it is possible that they in fact could work on 

the Red Hill USTs. Only site specific evaluation would determine this conclusively. 

8 Recommendations 

Based on the Market Survey and evaluation of the systems it is Baker's opinion that the Mass 

Technology Corporation's MTPMMS system would be the best option as a primary leak 
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detection solution for Red Hill. In addition Baker recommends that MTC Perform Point in time 

testing as soon as practical with a formal third party evaluation to conclusively identify the 

minimum detectable leak rate for this system in these USTS. 

If the government chooses to go forward with any of the solutions identified in this Market 

Survey (other than point in time MTC MTPMMS testing) the next prudent step would be to 

perform a feasibility study. The focus of the feasibility study would be to identify and research 

specific design solutions, develop preliminary engineering design documentation (including cost 

estimates) that can give the government a realistic look at the required funding necessary to 

implement a solution. 
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Prefac 

This repo · describes a third i dep ndent eva ua en of the LR• P-24 and the 
LRDP-24 as lea ctelection systems or bulk 1eld-oo· structed ,an s. This ev lu tion 
was conducted to ete mine the performance of these t o LRDP me hods fo use i lhe 
12,500,000-ga und rground torage .an s (USTs) l!ocat d a~ the Red Hill Under round 
Fuel Storage Facility. This report is an addendum to pre,/ous evalu lion reports for the 
LRDP-24 d the LRDP-24- · d ho d b used in conjunc lo , ilh em. 1 2

· 
3

· 
4 

· is 
report is ccmstder d 111 ddendum, b cause it ap~lies only to hese bulk R d Hm tanks. 
M1:1di ,cai~ons o the t nd rd valuation protocol w re ma e to accommodate Ule 
requir men oft ting a tank w'th s a large volum :and wi curv d · lls . T es 
lank , which typically s.tore product at i ervais of ppro ima ely 9 months wit out a fuel 
ra fer, re uire e ting during his period. As a con equenoe, on1ly on f el tr nsfer (o 
de iv,eiry) was includ d in the evaluation . 

T s1i g w s 1conduct,ed at ttne Fie lndustria Supply Center, Pearl Harber 
( IISCP - ) in cmolul , Hawar ·n June and J ly 2001 he es · tank was nominal 
12,500,000-g l!o tan that w s 250- high, 100- i di met , w ha 50- high dome 
at 1t e to and t · e bottom and a 150- s r 19 t action in the middle. Ea ier evaluations 
of't e LROP-2 were conducted on tanks -,/4u, olumes of 600,000 gallo and 
2, 00,0000- g llo s 'th n sp ct1ve diam ers of ,68-ft nd 122.5-ft. Th leak 
s·mura ·ons, data coll ction. data analys·s, and reporting were conducted by K n Wilcox 
Assoc ates, Inc. 

This eport as prepared by Mr Jeffrey K W1 cox and Dr. H endall Wilcox. 
Technrcal au stlrons ~ garding this eval1.11a ·o hould be directe o Ms. L s le A Karr, 
NFE.SC a (BOS) 982? 1618 and Dr. Joseph · 1aresca, Jr, Vist Research, Inc., ait 
(408} 830-3306. 

Approv d: 

H. Kendall Wtloox, President 
August 28, 2001 

ii 

KEN WILCOX ASSOCIATES, INC. 
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N ESC and Vista Research RDP-24 and RDP-24~n Addendum 

2.0 Description of the Tes:t Tank 

Testing was done n Honolulu, Hawaii at the Fleet & ~ dus ·a1 Supply C nter, Pearl 
Harl:lor (FISCPH) in Tank Mo. Q of the Red HiU Underground Fuet Storage Facility. 
Tank No. 9 has a nominal volume of 12,500,000 gallons and is 250 high, 100 ft in 
diameter, with a 50 , high dome at the top and the bottom and a 50 ft strafghil section, 
n 1he middle. Tank No, 9 has 2-ft thick vertical concrete wa Is l'ned with welded steel 

plate. Testing was done at 22'6.551 ft, which has a volume cf 12,153,944 gallons, T , e 
tank contained JP-5 fuel dwmg th valu Uon. 

Ope.nings in the tan.k were available for the LROP system equipment and for the l<JNA 
leak slmur tion equipment. The test tank was made available to KWA st ff 24 hours a 
day for the duraf on of th evalua ion. KWA staff was presen •, for the dura ion •Of the 
evaluation and defir1ed th testing schedule of the evaluation, 
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NFESC and Vista Research LRDP-24 and LRDP-24-n Addendum 

3.0 Desc.ripUon of the LRDP~24 and the LRDP-24-n System& 

A description of u,e LRDP-24 Itta was prnvtd&d by NFESC and Vista Research follows: 

The Low Range Di,fferential Pressure (LRDP) system is a mass~based' sys em for 
testing bulk tanks for leaks. The system fol y compe sates for both thermalfy induced 
fue 11 v, I changes and or evaporation and co ndensa io he system is specificaBy 
configured to stgn:ificantly improve the precision of the pressure measurements and to 
reduce the, thermal drift of the pressure transducer. Thus, an off-tnE'I shelf, industrial 
g~ de drfferential pressures nsor can be us,edl in tie system. 

The key component of the LRDP system ·s a vertical refe ence tube that spans t e full 
usable height of the tank. The mrddle· 150 ft of die reference tube ha a constant 
diameter. The top a , d bottom 50 fl of the referrence tube ·s shaped to match Hie 
geometry oft e upp-er and lo :er dome of the tank. The fuel in the tank ·s ano ed to 
enter or leave the reference tube through valv•e loc ted a the bottom of l e tube. 
When the tank is. to be tested for the posslbil'ty of a leak, the valve is ciosed, i:s,c'}a ·ng 
the fuel in the tube f om the fue1 in e tan With the ex:ceptron, of a level change due 
to a leak, the 'leve,I of the fuel in the reference tube mimics ttie level cf the fuel in the 
tank. The differential press1ure sensor, which is placed ili1i a sealed container at ~e 
bottom of the tube (and tank). is used to detect very sma' I ev,el (pressure) changes 
between 1he fuel in the tube and the fuel in the tank. T1hus, Wl'len the valve s closed, 
l'le d'fferen ial p essum sensor directly se ses and Quantiftes the fuel leve'I changes 
due to a leak, if a lea is present. 

An mdusttial grade diff@.rentia pressure sense' can be used in the system, because the 
measurement config ration only requires ,measurements to b made over a height 
range of 0.5 inches and not over tt,~ entfre height o1' , e tank. As uSted in the 
evaluation, th,s eonfiguraUon increased tl'ie precision of the differential pressure sensor 
by a factor of 300 over a system that did not. use a re erence tube. Thermally Induced 
drift of the pressure sensor is avoided, because it is housed at the bottom of the tank 
and is not ubject to ambien Jr conditions. The per1ormance of the LRDP system can 
be easily verified any Ume the valve is in Hie open position. because the differential 
level (pressure) changes are ,known to be z ro . 

The test duratio cf the LRDP system win dep nd on the tank size and the desired 
pelformance. The R:DP-24 uses a test duration of 24. hours. The RDP 24-n 

vera:ges up ton (for n<12) separate 24 .. h tests with the LROP-24 before applying the 
threshold. The system wa.s o · erat:ed as a stand-alone system with the leak rale'.s 
reported automa lcally at me conclusion of the testing. 
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NFESC and Vista Research LRDP-24 and LRDP-24-n Add ndum 

4.0i Leak Simulation Eqru ipment 

T e leak simulation p.rncedures used in the evaluation were. those dascribed in tihe bulk 
tank protocol , which are identical lo those described in the standard · PA protocols for 
ATG and volumetric systems. 

Leak simu1laitions were conducted a the bottom of the tank by removing fuel from the 
tank through one of the sample vatves. T , e pressure at the bottom of the tank as, 
approx·mately 75 psi. One erid of the hose as connected to he sample valve and the 
other to flew meter equipped with a needle valve to control the now rate•. The How 
rate was measured volumetrically at he beginning of the test and again at ~he end. The 
How rate could be \i'isually monitor,ed wi h he How me er at any time. Bee use of the 
e trem ly stable ambient conditions int e 1unnel. the now rate was very stable a,nd 
exh 1bUed al most no drift over the test period. 
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NFESC and Vista Resea eh LRDP-24 a, d LRDP-24-n Addendum 

5.0 Cle crip ion of the Evaluation Pirocedur 

Tables 1 and 2 summarize the tes conditions and the leak rate data that were prasent 
dm11ng the eva1luation. N ESC nd Vista Research insta led tihe LIRDP system in the 
test tank in its normal configuration. Testing was carried out us1 g the manufacturer~s 
ncrma1

11 &st routine. Leak simu.lations were induced at the bottom of the t nk through 
one of the sample ports. The leak r,ate reported! by !he LRDP 24 as compared o the 
actual intluced leak rat . A statistica an lys·s of e data · as used to determ ne the 
performance charactertstics of the les · mellod. 

A total of 12 tests were conducted with the LRDP-24. Product deliveries were not mad 
during the evaluation because ,of the s1ize and typical operational use of the te5t tank. 
Testing was done at 226.551 . wh· ell h . s a volume of 12, 153)~44 gallons. Test times 
were 24 hours for eacll of the 12 tests, Leak Simulations were oontroUed and monitored 
by KWA throughout the dura on of the esting, 
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NIFESC d Vista Research RD'P-24 and LRDP-24-n Add~ndum 

6.0 Calcul, tlons 

This ec ion d scribes th procedures for calculating th result contained i Section 
7.0. The · rocedure wer ta n rom t Ind lank protocol 

6.1 Calciul tion ,of Probability of False Alarm (PFA)', Prob bility of D teclion (Po), 
nd mimum D tect ble Le k ( D ) 

All oft . t tistical cal cu a 1onrs describec:S in the standard EPA test protocol for 
vcrumetric systems iiipply o evaluations oondLJ1cted on large b , lk tanks. The dlreshol • 
and MD to obtain a pro ability of detection (P ) o 95% and p obabrnty of false alarm 
(PFA) o 5% are to be reported for Ile e aluation Procedures for derermin"ng the Po, 
P 11, and DL are co • tained in the stand rd EIPA e protocol for vo!ume~c system 1 

and are summarized belo . 

From he differe ces between he leak ra es repo ed by he ystem, L,, ancl e ,nduced 
lea ra es, ~. 

(6-1) 

The bias is estimated by the mean cf the dlfferenoes: 

B = ... DIN, (6-2) 

wh re N is 1.he umber of es :s (. s ally 12) in the, evaluation a- d the ummation is ove 
all differe ces he vanance of the di ere ces 1s fou smg the formula 

V - (D1 - B)2I( N ~ ). (6-3) 

The standar{i d 1/alio • S, is he square root cf the va ianee At s ofwheth r the bias 
Is zero 1s based on e 'Sta is ic 

t - (N) 112 8/S, (6-4) 

wh ch is com ar•ed oo the tw'o-sided valu from a t-dts'lr1buUon ith N degrees of 
teedom. o N=12, th appriopr1ate value fiom he M ble i 2.201 If t e absalu 
val'ue o 1s less than · e val e from th l- able, then B, is neg 1gible. This means that 
zero 1s substil ted for Bin the folilowing e uations. 

' Stand rd T t Procedures fer Evalue ng DelecUOl'I methods: Vol rnetnc: Tan Tl hlness Te tlng 
el od ·, p 26-33 sortbe proced for ca eulating the P0, Pr.,, , and D . 
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NFESC and Vista Research LRDP-24 and LRDP 24-n Addendum 

Prob bTty of False A arm 
The probabiHty of a false alarm, PFA, is the p obability that H"le measured leak rate will 
exce d the threshold for dec4aring a l'eak when the tesijng is done on a tight tan . If C 
de ates the threshold , then the probabihty of: a false alarm 's estimated from 

Pr,..,, = P' [t > {C - B)/SJ. (6-5) 

This probability is calculated by computing he term (C - B)/S using th,e speoir ed 
threshold C ,anC11 tn.e bias, B, and s:tain:dard dsViation. S, computed trom the test results . 
The result is used with at-distribution w'th 1 degrees of freedom. A table of the t­
distribu ·on is sed to find the probability tha a ,-statistic with 11 deg .ees ,of freedom 
exceeds the computed valu 

E.rob,a,bilitl.,Qf DeJ2RtiQ!! 
The prcbabllity of detecting a teak depends en the specific leak rate. For a leak ra e of 
size R, the probability of detection, Po1 ts given by 

Po = P [t > {C - R - B)/S]. (6-6) 

In 1he formula. the th esf\o!d, C, is specified a before, the eaik rate for which the o is 
calculated is R, and Band Sare calculated from the test. data as before. he tenm 
(C • R - B)JS s computed A t-d·stribution Ith 11 degrees of freedom is used to look 
up the probability that a t-statistic xoeeds the calculated value. 

Setting he Threshold 
The thresnolcJ, C, may be se ogive a specified probability of false .alarm. For 
example, if a P ,. of 5% is desired, use the t-table to determine that the pr,obabJlity ts 
5% that a t-sta ·stic with 11 degrees of freedom wlI11 exoeed 1. 796. To choose c, set 

(C B}/S - 1.796 (6-7) 

and olve for C to get 

C = (1. 796){S) + B (6~) 

which reduces to 

C = (1. 796)(8) (6-9) 

if Bis zero. 
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NFESC and Vista Research LRDP 24 and LRDP-24-n Addendum 

Here Band Shave been calculated from the test data. 

Finding he Minimum Detectable leak Rate. 
For specified threshold C, the smallest leak rate that can be de·tecte-dl with a specified 
probability, e.g. 95%, can be determined as the minimum detectable leak rate, MDL 
This is accomplished by using at-table to find the probability that at-statistic with 11 
degrees offreedom w·I1 exoeedi-1 .796. Set 

(C - R - B)/S. = -1 .796 (6-10) 

The value of R that so!-ves the above equation is the MDL for the threshold C. 

_ DL = C - 8 1. 796 ( S) (6-11) 

The value of R th-a satlisfies the pr \lious equation us.Ing the hreshold for 5% PFA. rs 
the MDL for a 5% P A and a 95% Po. This is the smallest eak rare that s detectable 
with 95% probabHity using the threshold C. Note if the bias is not statistically 
significanUy different from :zero it is taken to b zero 

Ope ation.olttte LBDP-24. 
If R?. MD , the LRDIP-24 is operated to achieve a Po= 95,% and a PFA.:: 5°/o. The 
threshold, C, of tlhe LRDP~24 is given by 

c-R 1.796(S)+B (6 12) 

which educes o 

C = R - 1 . 796 (S) (6-13) 

if Bis zero. The PFA fa C and Sis given by Eq. {6•5). As an example, tf R - 1.0 ga!/h 
and S = 0.163 gal/h, then C = 0.707 ga,lh for B - 0, and the PF.I\~ 0.059%, which is 
reported as IPFA < 1%. 

6.2 Averaging of Te t Re ults 

The performance of a leak detection syst, m can be improved significantly by 
co bining th results of ·two or more inde ~ndent tests. Averaging more han one test 
resuit to achieve be er performance is a recognized statistical tee niq,ue. The bulk 
t n protocol addresses some of these statis 'cal prooosses. The two most oonnmcn 
applications of averaging is to use it (1) to detect smaller leak rates. Rn, with the same 
Po and PFA, or (2) to minimize the PFA without chan.ging the fo or the specific leak rat , 
R, lo be detected. An example is given in Section 7 .2 
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6. T n1k Size Limit.at on 
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bas d 

nd the numbe of te s. 
m an, S , ·s n y 

Sm= S l(n)' (6- ) 

.,,, ag ng men ·oo o abo .e, e speo1 l1ea ra e R c n 

Rn - IR/ n11 
' (6 5) 

1 Th re hold, C , U ed o det C hi R 

C = - .796 (Sm) 
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NFESC and Vista ,Research RDP-24 and RDP-24-FI Addendum 

S1nce no other bulk: us - shave curved walls. sea ing is not reported as part ofthfs 
evarluation. 

6.5 Rate and Thresho,fd 

The test data are used to calcutate ttie basics atistics described in the bulk tank 
rota.col. Once the da:ta re available· and the stat!st cs have een calcu ated the 

following results are to b reported. 

1. The standard devia ion 
2. The threshold far declaring a leak 
3, The minimum detectable leak rate 
4. he target leak rate 
5. The PA and Po for the target leak rate 

The test d'eveloper. sallowed to select any target leak rate and reshold as long as the 
results are withi · the specifica ·ons of ttie regulator, agency. n general, the re,sults 
must show that the system is capable of detecting the targe leak rate with a ,Probabrllty 
of detection of 95% o greater an:d a probability of false a ann of 5,°'/o or less. The 
threshold c.an be adjusted witilnin these limits to eilMer 1reduce the false alarm rate or 
improve he probab lity of detecting a small leak. he Po and PFA are assumed to 
remain oonstan for the purpos or s~aling the esults to other tank; si,zes. 

The vendor may choose to repo · he :est resu ts usi g mo e than one · arget lea rate 
a d threstiold. Some regu'latory agencJes may choose to reject one or more of he 
calcuJa ions based on the app·licable regula1ory standards. 

6.6 Leak. R te ,and Threshold Seailing 

The bulk tank protoco d scribes procedures fer scaling. tihe leak rate and threshold to 
tanK siz:es differen . 'than the tank us,ed in the evaluation. The standard deviation of the 
evaluation tan is mulfp ied by the ra.tio oft e surface areas of the s ze of tank to ich 
the evaluatlon results are to be aipplied. This can be expressed mathematically by thQ! 
eq1Jaion 

(6-17) 

where S1 is t e population standard deviat on obtained from U\e evalua~on test data 
using a reference tank, S2 is lhe population standard deviation to be used to predict 
performance on a tank of a different size, A1 is the surface area of the e\i'aluation 
reference lank, and A2 is the surface area o n, new tank. 

Pa.ge 12 
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NFESC and Vista Research LRDP-24 and LRDP-24 n Addendum 

The scaling js, l"mited by the following restrictiion-s. 

1. The tank must be field constnmted: 
2. H must be a verltc.a.l wall tank; 
3. The me od must be based on mass measurement rather than volumetric 

princip .es; 
4 The scaling ·s based 0:n the produc surface area rather than tank volume; 

The ma}( mum si~e tank that may be tested is de-termined by consideration of th 
performance of the method as measured by the standard devi t1on. The 5tall1dard 
deviation is scaled up or do n using equation 6 17. A new min1mum lea rate for a Po 
of 95% must then be calcul ted ~r e tank has a different produc- surface area th _n the 
evaluation tan , For examp e. to apply a method that has been ev luat don . tank 
w lh a surface area of 2,000 sq. ft. and a measured standard deviation of 0.5 gallh to a 
tank with a ·surt ce ar a of 3,000 sq. ft, a new minimum detect ble leak. base<t on a 
sta,ndard devra mn of 0.75 gel/h would be used. 

The maximum tank s·ze to which th met -od may be app ied is lrmitea to not mo e th. n 
2.5 limes the surface area of the tank used for the evaluation, A maximum value of 5% 
for the P "'is permitted. sing, 5% for PF""· when the corresponding Po reaches the limi 
set by the n~•gulations, no further scaling is permitted. Scaling to smaller tanks is 
allow&d, but sc ling to target rates smaliler than 0.2 gailllnr is no permitted. 

When scaling the resu ts , the appropTliate standard deviation for the test lank should be 
used, if the results are based on a single test If the results are based on the average of 

tests, hen too base ·standard deviafon used for scaling is Sm. 

Since the evaluation tank is nat so!ely constructed with vertical walls, scaling does not 
ap,ply for lhfs evaluation. 

6.7 -axlmum Temperatur Differences .nd Stabmz:ation Times 

The bulk ta k protoool contains procedures for calculating the ma.x mum difference 1n 
:emper ture at can be present betwee hep educ n et nk and th:at added to II 
the tank befor a v.alid leak test can be oondu,cted. These procedures require that 
p oduct deliverfes with temperat re differentials be done during the evaluation. Since 
th€re were no po uct d!eliveri s done for this ,evaluation, these calculations cann:o! b 
done, 

The bu k tank protocol also contal s procedures for catculating th mrnimum 
stabi iZ'ait1on time required to conduct a vali ea lest following a ,product delivery. 
Since there were no product deljveries done· for this evaluation, these calcul,a ions also 
cannot be done. n ar'lly case, product dehverres at the FISCPH t nks are relatively 
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NFESC and Vista Research LRDPE24 an.d LRDP-24 n Addendum 

rare, and it is likely that stabHization times wil be substantially long before the LRDP-24 
or the LRDP-24-n conducts testing following deBveries. 

16.8 Test Time 

he test time Is measured from the start of data collection m the end of the data 
collection. est times for all test are included in fue a\lerag,e. 

Page 1-4 
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NFESC and V1 ta R -searc LRDP-24 a.nd LROP-24-n Addendum 

7.0 Re urrts 

7.t Pr,ob bU ty of F I All rm (PF,\), Pu,babiUly af Det etion (Po), nd n mum 
DotectalUo Le k (MDL) 

Tabl 4 

No. 

2 
3 
4 
5 

Pag 15 

en t ven or' reported 
El sic st tis ics mcl de he 
rd bias 

h ac 

com in tions tha 

p pf 
95% 5% 
95%1 % 
95°/o <1% 
95% <<1% 
95% 1% 

t O 2.93 
a thres 01 o h r than 0.293 a 1h s 
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NF SC and Vista Research RDP-2 and RDP-24-n Ad dum 

7 .2 Av r In of' , ·1 R ul 

T ble S summerizes e lea r e. R,., that can be de ected fo · scme, of the leak rates R 
computed ro n - ·n Table 4 

y , bl 5. II ustr lion of the Leak Ra , R , at can D tected by Av aging n T st 
R ult Tog h r. 

1 

2 

4 

6 

R 

------

(gsl/h) 

0586 

0.414 

0,293 

0.239 

0.195 

0. 59• 
9 
2 

95% 

5 O°A 

(Q.586/nD 
1.796 S 

!), 

m 

( allh) 

1,000 

0.707 

0,500 

0.408 

0 333 
0.289 

95% 

<101c 

(1 O/n° ~ 
1 796 Sm --0.2 , Tin can only be used l 0,2 g Vh. 

( 

1 

gal/h) 

2 000 

.414 

000 
0.816 

0667 
0.577 

(2 

95% 

<< % 

Oln°) 
796 Sm 

(gal/h), 

3.000 

2. 21 
1.500 

1 225 

1.000 

0.866 

95% 
<<1 o/c-

(3 0/n ) -
1.796 Sm 

As n mple, e ak r t , Rn, a can d t etedl by LRDP-2 -n th Po -
95°/c nd P ,. : 5.01¾ i 0.2 g 1/h when n - 9 tes results are ,eraged oge her A 
hre hold of Cn - 0. 098 ga 1/h is sed 

7.J ter D coon od -

7. T n S l 1111 Hon 

T max,im m size ta k that · on can b- ppl d o s 2 5 ti m s 
product urface ar a of h at d 1n S ct1on 6 6. 1n th 

Pag 6 
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·ca1 al s, cahng1 doe no pply ror 

nd Threshord 

T bl 

p % 

7.6 L k te nd Thr hold! Sc ling1 

T 2,500,00-gal bul UST a Re , lill F Cthty 

1.1 M xhnullh Ten, - - atur mfference nd StabHi:zation Time 

Since prooud d l1v ries 

7.8 T st Tlm1e 

Pa 17 
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NiF SC and Vista Research LROP-24 and LRDP~24 n Addendum 

8.0 Summary of LROP~24 and LRDP-24-n Performance Pairameters and, 
Lhn tatton 

8.1 Volwme and Surface Area Limitations 

This evah.1.ation was performed specificaHy for the 12,500,000-gal bulk USTs found a 
the Red Hill Underground Fuel Storage acility. As a consequence, no seating is 
reported. 

a.2 Temperature D fferential anid M"nlmum Stabilfza~·on Time Limitations 

Product deliveries were not made during the evaluation and temperatu e differential 
limitations and minimum stabilization time limitations cannot ther for, be specified. The 
vendor specifies a minimum s.tabil!zation time of 24 hours aftel!' a product delivery 

8.3 Test DuraUon 

TMe average test lime was 23.7 hours. he vendor specifies a test time of 24 hours. 

Page 18 

NA VY0005392 

Exhibit N-6MN01630



Appendix A 

EPA Results Forms 

NA VY0005393 

Exhibit N-6MN01631



. etihod N me amd Ver.non: RDP- 4 V ............................................................. ----~---------Date of C, rUHc tlon: __ Au____.gu __ s __ .t __ 2 __ 8 __ , 2 __ 0 __ 0 __ 1 _______________ _ 

Resullts of U.S. EPA Alternativ,e Test Procedures 

Bulk Field-Constructed Tank 
ass Based Leak Detect on Method 

Tni:s orm describes the performance of Hie lea detec ·on method desoribed below. The 
eval ation was conduce by the eq 1pment manufacturer or a consultant to he 
manu acturer according to a modification of he US. EPA's ~standard est Procedure for 
!Evaluating Leak Detection Methods: Vo'lumeric T'g n ss Testing Me hod : The full 
evalu lion report als,o inclucl s form describing th methoo1 and a form umma izing 
est da a 

Tank cwn,ers using this leak detection system should keep t is form on file lo pro ide 
compliance wi h he federa regulations. Tank owners should c eek with State and local 
agencies o mak sure is form satis e eir -quirernents. 

11..e· k IDetecUon ethod Clesc iption 

Name RDP-24 

Version number a-rh -----------------------
V ndor{s) 

NEE.SC 
JJ 0023rd Aven11Je 
(stre,e · sddr ss) 

Port l;I enemg. CA 93043-4370 CA 94065 
{city), {st.a e) (z p) ( l le) (z.ip) 
(805) '982-1618 
(phon ) 

Ev -tuauon Re ults 

This method 1() does (X) does ot use mul iple tests. If multiple tests are used. tie 
resu ts BlrB based on __ indepe111dent te·sts. The results apply on1y when ____ tests 
are performed and the esbima ed leak rates averaged. 

T 1s Leak Detection Me hod whic declares ta k to be leak ng when the meas red 
leak rate exceeds the threshold of T R O 293 gaUons per hour, as a probability of 
false alarm [P Al of _5 ¾, for tests ,conducted on tanks wi a surface area IA] of 
7,854 sq. ft or less. T e TLR is tho t rgot ,eak rate in gal/h. The TlR can have any 
v I greate than or equal to 0.566 g llh . 

Tih correspondin,g probabil'ty of d ection [Pa] of a TLR ;;,, 0.586 gallon er hour leak 
'95 %. wher the TLR can hav any velu gr ater than or equal to 0.586 galJh. 

Bu T nk - Re ]ts Pge1of4 
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e'lhod N m , nd Vers on: =.:..::=.:...-=-::.....:.;=:.z.:..:...:,,,..,:..:..1,,_ ___________ _ 

Date of C rtificati,o,n: __ A __ yg~s=t=2-8,.'-"2=0=0 ... t _______________ _ 

Ev lu tion R ·· ult (cont; nu -,d), 

he andard deviation of the test data res Its as 0.163 ga 1hr. he perfo ma nee of 
. met o is compul sing 0.163 gallh 

The smallest le·ak th l can be detecte with a probab"lity of detection o 95% and a 
probability of false a arm o 5% [MDL] is 0.586 gal/hr in a tan with a surface r a of 
7,,854 sq. ~ . 

T minimum w i- r I v I ( , reshold) Int e tank tha the method can d'etect s 
NIA I ci'le . 

The minimum ch nge in water level h t can b det ct by th m thod i 
___lA_inches (provid d that the ater eve is ov,e the• threshold) 

T t Condition During Ev 'lu ~ion 

12 100 000 gallon tank wi ha 
c d of (X) steel ( ) bergl s 

The tank g om tty i clu d v 1cal w U and wa 100,0 (X) r et I diameter 
or __ ( ) eet long nd ___ id an 250 fe t d ep. 

The te I w r conducted wi · el n prod ct level 97 % ull 

Th produc,t s din h val ath:m was ~....z..• 

The temper ture diff nc s b tw en prod ct added to fill I e tan and p od ct already 
in the tan ran ed from NIA cl g to -1.A. d F, with .a ta n,d rd d ,,i ti o of .J::ll.d 
deg F 

he y tern w operated as n automatic device. (X) Yes ( )No 

Limitation . on th R ult 

Th performance &stima ,es above are o ly vaUd he : 

• T m od has not been subslan~ally changed. 

• Th vendor's insl uc ions for instal mg and operating the Lea Detec:Hon 
M thod ar follow d. 

,. The :ank con I s ,preduc idenhfr don th m thod - eription fom, , 

• Th t.an 1s a field con ucted tank w th v rtical wa I o,f constant cross ction. 

,, Th waiting ime after addi g any sub tan~ I . moun · o proaue to the tan i 
24 hours ___Q_ m n es 

,. he otal data collec ·o tim for the t st 'sat as 24 hours _Q__ minutes. 

• The m ,mum roduc surfa a a 1s 7,854 quar, 

Bulk. l n Result i;i 2 of 
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Limmtatio,ns on the Resul · (continued) 

• T e ev I ticn appli sonly to the 2,500,000-ga bulk USTs at th Red Hil 
nde gro nd F e Sto age cirty. 

• T e threshold for declaring a leak is adj1ustecl for d·fferent t nk siz:es by 
multiplying I er ·o of the product urfac ar a u ed int e v luation, hich 
was 7,854 sq are feet. and e prod ct sur1ace area i the tank being estoo. 
Th de eta !e leak rate is scaled p or do n 'by mul iplying in the same way. 

• The detectab1l e leak ra ( ) m y (X) may · ot b cal ow 0.2 ga!Jh 

• Other limit ticn p cifi d by even . or 0f determin d du ng testing; 

Pr,ac dur I Information 

Sta~ the p ooedure us d to compensat for th p 
bottom of e n'k. 

nc of ater table above the 

State th procedure u ed to determine en he tank s st ble. 

Jank stability ,s not a issue or ma s m a u eme;n sy ms. 

Other lnfonn tlon 

Summary o est Procedur Modi 1e io 

Bu T n R Is P 3 0 , 4 
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· ethod N me and Version: IRDP-24 V r ion a-rh ___ ....._ ______ ........ ___ ......._ ____________ _ 
Date of Cert IJcatlon: A,_.. ·=ug=s=t-=2=8 ..... , =2=00""-"-1 ________________ _ 

Summary of Perlom,ance E tJm t s (Thre hold i b don ttlng th PD - 95°A 
uch th t the PFA I le than or equal to 511/0 and is as srnall s pos ibl .) 

Note. Ad itiona copies of his table for other lea1k rate may tJ included as desired 

Summ ry of Perform nee e tim, te nd Sc ling (Threshold is b , don tt ng 
the PD - 95VA nd the PFA = 5%.) 

of 

:> S fety en cl imer: This te t procedure only ddri e t!he issu of the L 1k 
Detection . e hod~- a1bllity to ,detect le -k - . It doe- not te-1 the eq1.:1 pm nl for 

f ty hazard . 

Cerfflcatlon of Results 

I ce' 1 fy that the Lea Detectio Me od .a , Ins all d a11Cil operated according lo tt, 
vendor's i11st111Jctions and that the resu ts presented on this form are those cbtai d 
during h val atio,n, 

( tgn. tum 

August, 28. 2001 
(d t ) 

BI" 

Gram Valley, Missouri. 64029 
(Cl)', lat , 11:i } 

(816) 443;:2494 
(phon number) 
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M thod Na1ne and V 
Datu of Certinc 11 0111 : 

Results of U.S. EPA Alternabve Test Proc:,ed11..1res 
Bulk Field-Constructed Tank 

as -B,as d Leak Detection ethod 

This ·form d scribes the performance oUhe leak de eotion method deso 'bed belo The 
evalua ion was conducted by the quipm nt ma1111ufacturer or a cons , Ila t to the 
manufacturer oeording to a modificat·on 10Hh U.S. EPA's .. Stand rd Te t Procedure for 
Evaluati "Q L ak De ection M thods: Vol um - rie Tig tness Ing Methods he tul1 
,ev lualilon report also ·nch.Jd s a form describi g the method and a form summanzing u, 
test data. 

Tan owneirs using his tea et c on system should keep t I orm on file to provide 
compliance w th the fed ral regul lions. nk owners should ,check wi h State and local 
agencies to make sure tf'lis orm sa isfie-s, h ir quirements. 

L k Det ctio,n Method De cript on 

Nam LROP-24-n 

Version number a-rh 
___._....._ ____________________ _ 

Vendor(s) 

CA 93043::4370 94085 
(zip) 

Ev luat l on Re uits 

his method [X) doe ()do - snot use multiple tes . I multiplet sts re used, t e 
ased o _n_ n ependen tests. T ,e results app yon y when 1 < n 12 

rform d and the estimated lea ra s. av raged. 

his Le k De ectio ethod w ich dec1ar . t nk to be leaking when he meas red 
leak rate exceeds tie threshold of _ILR-ta 293,ln9

~ gallons per hour, has. a probability 
of fa seal rm [PrA] of ..:i.§_% for esls oonduc ed on taF11ks wi ha surface a ea [A]1 of 
7 1854 q R or I ss. he TLR 1s th tar~et I ak rate n gallh he TL can have any 
va1ue gre ter than cir quail to (0.566/ni0 

} ga lih such that the LR~ 0 20 gal/hr. 

he corresponding probability of detec ·on (P I of a TLR..E m §§_6/n° 11
) g llon per ho r 

leak is .J&._%, w re e TLR can nave any value greater than or qua! o (0.586/n° ) 
galfh uch that t TLR ~ 0,20 gallh . 

I IJI Tan -R su Pag 1 of 

NA VY0005398 

Exhibit N-6MN01636



Method Name and Vers on: LRDP-24- Version a-rh =--=---=--------......,;___,;...,__......., __________ _ 

D, te of ,ceniflcaUon: .... A __ uq.._• u__._t __ 2 __ a, .... 2 __ · o .... 0 __ 1 _______________ _ 

Evaliuation Results (continued) 

he standard deviation ,of the test data results was 0.163 gal/hr. The performam:::e ,of 
he me hod i oompu,ed us·ng (0 163/n° \ 

The mallest lea- th t can ,be · etec ed wi~ a probability cf detection of 95% and a 
probability of false alarm of 5% I DLJ Is m.586/ 0 !'i) gal/hr in a tank Ith a surface 
area of 7,854 sq. feel 

TIile minimum wate level {thres 01 - ) in he tank that the method can detect is 

NIA inches.. 

The minimum change in water evel hat can be de ec ed by Uie method ·s 

NIA inches (p ovrded that the water level is a ove the l res old). 

Te·st Com:lit[on Durin,g Evaluation 

The eval atiio esUng was conducted in a nomina 2.100,000 gallon tank w·ttu a 
surface area of 7 .. 854 sq. ft_ n, tank was cor1structed of (X) s't e ( ) flberglass 

(X) co crate ( ) other (describe) 

The : ank geometry included vertica l walls a d was 100.0 (X) tee in d1iameter 
or __ ( l fee long and ___ ( ) feet wide and 250 feet deep. 

Th les ts were co nd cted with he lank p od1uct evel J!Z.. % full 

The prod ct used in tie valuation was JP-5 . 

Th temp ratu - differences bemeen product added to fill the tanlk and produc 

already in the tank ranged from NIA deg F o J:UA. deg F, with a standard dev·a ion of 

N(A d g . 

T system was o erated as an automatic device. (X) Yes ( )No 

Limitations on the Results 

The performance, estimates above are only val'd when: 

• The meU'lod has not b n ubstanrtial ly cha · gea. 

• he vendo~s 1instruciions for instal ing and operati g the Leal< Detectto 
Method are foHowed. 

• The tank conta ins a prcduc identified on the method description fo m. 

• he tank I$ fl ld-ron ruc1ed ta k with vertic w fl of constant c ass section. 

• Thew iting1 ·me after adding any substa tial amount of prcduc to the tan is 
24 hours __ o_ minutes. 

• The total data collection time for the test is at least 24 hours __Q_ minutes. 

• The maximum product surfac a, a ·s 7,854 squar,e f, et. 

But T i'I . - R sull Pa e 2 of 6 
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thod Name , nd V Ion: -==-L:...R;;;;D......::::..4 .... -;.;;;n_..V:.::::.:.:=..:..:::....:..:...-----------
D t of Cenlfic I on: """'A ... ug.._u __ s __ t=2 __ a, .... 2 __ 0........,01 _______________ _ 

LimltaHons on the Re _ ult (cont nued) 

• The val'uation appli sonly to the 12,500,000~ga bulk USTs at e Red Hi I 
U derground Fuel Storag Faci ity. 

• The threshofd fc dee r1ing a le,a i dj s ed er cf rent tank izes by 
multi,plylng th rat"o, cf the product surfa.ce area used in the eva11uation, wh1c,t1 
w-as 7,854 squar f et and I e product urfa,ce area in l et nk be'ng tested. 
Tille de ctatlle I ak rat 11s scaled up or de by mu Uplying m the s me way, 

, T e detectab e leak rat ( ) may (X) may not b cal , , low 0.2 gallh 

,. Other limi a lions spec· ied by~ e vendor of determined du ·ng est' ng: 

Proc dur I Info at on 

State the proced r,es use o comp -n at for th 
bottom of the tank. 

law 
inflow. 
State the proced res used to d temi n wh n the ta k is stab!' 

State u,e pr-oced res u . d to acooun fo f els of different volatility. 

No procedural changes are necess 
ev poration and oondensa lori, 

Other lnf,ormatlon 

Summary of Test Procedure , odif1cation 

rieHy) 

Bulk T -R It 3 at B 
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Vers10 a-rh 

Summary of P, rform nee EsUm tes (Thr shofdl • based on - t ng th PD 95% 
uch1 th t th PFA i th n or qual to, % and I po s ble.) 

Summ of P rform nc 
uch 'lh t th 

I 

m (Thr holdl 
tilnan or equal to 5-A nd I a 

ttl n th PD 95°A 
po slble.) 

P ol o B 
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Summ ry of P rforrn nc E tim t (Thr hold I 
such that t - PFA i I than or equ I to 5% nd 

S11Jmmary of Perfo~manc E 
uch th Hh P A I I th 

for otheir n and I 

Bui - esull 

95M 

ed on sa'lt ng u, PD= 95% 
m II po bl .) 

may be includ 

P Sof 8 
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thod nae and Ver ion: __ LR ........ P .... F .... ' 2_4 __ ' ·--n-~ .......................... __________ _ 
Dat of c rtiflc t on: A .... · =u.._u=s ___ 2 __ a.._2 __ O=0 .... 1 __________________ _ 

Su m ry of Performance Estimates and Scaling (Threshold i.s b don s,etli:ing 
ttle PD · 95% nd th P'FA 5%.) 

Summary of Performance E timales (Thr ho[d is b sed on -mng th PD - 95% 
uch th t the IPFA i le th nor eq,u .II 'to 5% nd I a small a possible.) 

s 

::,. S,afety di cla mer: Thi te t proc, dun, only addr,esses the Is ua of the Le k 
Detection ethod' bU.ty to detect I • It doe not t 1th quipment for 
safety hazall'ds. 

c :arffication of Re ults 

certi l the eak D tection Method was instal led a d op rated according to the 
vendor' Instructions and that the 11Bsull presented on this form are those ootained 
during the va uat on. 

H,._Kendall Wjlco>t Ph.D., President 
(pri l d r, me) 

(&1gn tur ) 

A gust 28, 2001 
(date} 

ri. 64029 

ij&6o G 
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Description 
1Bulk Fi1erd .. C,on tructed Tank 

Leak Detect11,01n ethod 

T is eel.ion descr'bes brie 1y the 1mporta t a pects o th bul tank leak d t d io 
m -thod. It i not i , t ded to provide a thorough description of the principles b hi · d the 
syst m or ho lh equlpm nt works. 

on 

Product 

> P1roduct ty e 

For what product can th is Me hod b sed? (chec II app icable) 

(X) gas,oliin 

,(X) d, sel 

(X) aviation fuel 

( ) fuel OIi #4 

(X) solvents 

(X) o ,her (11 ) :;;.;A...,ny,;,_;,;.l ig=u=id=· , ________________ _ 

inflow cf waler as ell as loss o product (gallon per our)? 

(X y 

( ) no 

Does the Me hod det ct h p · s nee of wat r in the bottom of th tank? 

( ) yes 

(X.) no 

Pg of6 
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Principle of Operation 

Wha echnfque s used to detect lea sin he tank sy tem? 

( ) drrecUy meas •. re the volume of product chang 

(X) changes m ead pressure 

( ) c ariges in buoyancy of a probe 

( ) mechan·c I level me su (e.g., rul r. dfpstlck) 

( ) c ange inc ·pacit ce 

( ) ultrasonic 

( ) chang m !eve of float (specify principl , .g., capacitance, magn tc tictive. 
load cell, etc.) ___________________ _ 

{ ) acou tlcal ignal characteristics o leak 

( ) ide Uficabo of a tracer ch mica1 o side t nk syst m 

( ) other (describe briefly) ________________ _ 

Temp r lure 

How many temp rat r en ors er sed to measu e the product empe atur ? 

(X) P oduct t mp ra r not meas1.ned 

( ) One sen or 

( ) Two sensors 

( ) hree sensors 

( ) Four s n ors 

( ) Five se sors 

( ) 0 e (describe briefly) _______________ _ 

What ty of mperal re sensor is sed? 

(X} Produc t mp r tur no measured 

( ) resistance t mp ratur detector (RTD) 

( ) bimetallic strip 

{ ) q artz cry lal 

{ ) th rmistor 

( ) o l'I r (d crib briefly) ________________ _ 

Bulk nk scnp·an P ljl 2 o 
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f product m atu s no meas red dunn a es hy o 7 

D. 

Mo 

(X) the ac or measured ro c 
(e. . mass) 

( ) the fac o measured o 
in tempera re 

( ) ol 

da a 

( ) m nu lly 

( ) by tnp, c a 

(X) by compu r 

Io empera u 

for chang s 

d record d? 

a d n a larg vo um of product ( ., a 
I 1n f om 50% to 90-95% c pac1ty)? 

Addi ,o I Comments ------------~-------
> T t d11i1r tion 

at s th required t, , 

24 Hou~ 0 
Addibonal Comments 

ar coll c I g da a 1 

Minu s 

--------------------
at 1s e sampling re u ncy for e level a d te p rature meas r 

( ) mare t once e second 

( ) 

(X) V ry 1- 5 ml U S 

( ) v, ry 16-30 i 

( ) 

h u 

( ) vanab e (e pla,n) __________________ _ 

Pg lof6 
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Us of multi pl tests 

rooedure use he _ er ·- e lea rate rom more th n orie tes'. 1n reaching 

a condu ion? 

(X) y (where n = 1 ro e 1< n =12 ror 

Does. the procedure b s i s conclusion o the g , emen of k out of n te s? 

( ) Yes (A le ts m icated · __ (specify k) out or __ ( peaty n) tes 
in 1ca a eak.) 

(X) No 

Id' nt fying nd co 

How doe h e ho d rm1n he pr sence and I v I of th g ound a r above · 

bottom of the tank? 

(X) I vel of roun 

( 

( 

-ove bottom of th ot d t mi-

) mformallon from USGS, c. 

I on- it ( ) pr nee o ate in the n 

Do s th me od me u 1n o o at as w I 

{X) ye 

( ) no 

Addi ·onal Comments: ------------------

h int rf ren ce d to h p nc of g ou d a r 

( ) no action 

( ) sy t m te or wa er incursio· 

( ) di r nt product I v !s tested and e rate compar d 

( ) oth (de crib bri Hy) _______________ _ 

Bui an p l!I 40 8 
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=> I te pr"8t1ng test re ul. 

IHow are evel cha ges conv rted to volume changes (i.e., how is heighMo volum 
conver ion f . ctor determined),? 

(X) actual evel e anges ob eNed when known volume i dded or - moved (e.g., 

Ii uid meta bar) 

{X) theoretical ratio iealcu a ed from tan geome 

(X) ·n rpolation from tank manufacturer's ohaft 

{ ) other (describe briefly) 

( ) not app!ic bhr v0 ume measured direc y 

How 1s he eoeffici -nt of th rm I ,expanslo (Ce) o the pl"Oduct d ermined? 

) actua sample ·:ak n fer each st and Ce de ermined from specific gravity 

( ) valu supp!ied by II ndo · of p oduct 

1( ) average value for typ of produc 

,(X) ether (describe brieHy) Notr,esn.1ired. !Method is se'lf oomoensat1ng b1 
product temperature cha[I9e,s 

ow is the lea rate (gallon per o r) calcu ed? 

( ) aver, ge of subsets of all data co lected 

( ) d 'ffe enc betw en first and last da a co'llect cl 

(X) from dal friom last 24 hours of tes per'oa 

(X) from data del. rm1ned to b valid by statistical a alys1s 

( ) o her (describe) _________________ _ 

Wiat hreshold value o product volume chan e (gaHo per o r) is used to declare 
tha'l a tank · leaking? 

( ) 0.05 gal/hr ,( ) 0 .1 gal/h ( ) 0.2 gal/hr 

( ) 0.5 gal/hr ( ) 1.0 ,gal/hr ( ) 2.0 gal/hr 

(X) 0th r 0.293Jn° 15 aa,a, for DL = 0.5B61111° ~ gal/h w· a P(O} = 95% and a 

P(FAJ = 5% in . tan to ested with a surface area A= 7 1854 sg fee . 

For a taraBt leak rate [TLRJ greater than or etma1 to (0.586/na > in gallh 
the, hre held Is eq . a~ to TLR - m .293/na } in g lh . When n = 1. the e esu ts 

are for the LRDP-24. 

Addttiona Comm nts: __________________ _ 

Bui T n - De p 'on F' g 5 oHI 
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Under ha conditions are test re ults considered inconcl s1v ? 

( ) grou d water level above the bot om of the an 

( ) soi not sufficiently porous 

( ) too much variabitity in th data (standard dev·ation beyond a given value) 

( ) unexplained prooluc vollLlm increase, 

(X) other (describe brieHy) .... N .... P ..... , e _______________ _ 

Ar her ny con -• ic:m u der w ich . t l should not be conducted? 

( ) ground ater fevel above th bcttom of he tank 

( ) large diffe ne b tw r, ground tempe t- re an delivered produc temperature 

( ) e remefy high or o ambi nt tempera ure 

( ) inval11d for some pro ucts (sp c:1fy) ____________ _ 

(X) other (de cribe briefly) ......,o __ ne _________________ _ 

Wha ar acceptable deviations from the standard testing p oloeol? 

(X) I ngth n he d ration of est 
( ) oth -r {d scrib bri flry) _______________ _ 

( ) non 

of t st roced re are detem,ined by person el on site? 

(X) pro uctl v I •. i co d cted 

(X) n to co duct t st 

(X) ai Ing period be:tw filling tank and . gin Ing tes 

(X) length o test (LROP 24 requir s a miinimum I st tim ,of 24 hours.) 

( ) determ1na{jon or ''outlier" da a tl'\at m y b aisc rded 
( ) o r (d scribe bl'i1efly) ________________ _ 

( ) non 

sen ,on p C 6 
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Appendix B 

MTC Pilot Test Results 
and 

Supporting Baker Trip Report 
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Mass 
Technology 
CORP' OR. ATION 

Prec·s·on Leak Measurement 
Report 

Customer Information: 

Project Manag.er: 

FISC Red' Hill 
Pearl Harbor, HI 

i i 

i Proprietary Information ! 
i.-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-i 

Mass Technology Site supervtsor I Proprietary Information ! 
L--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·~ 

Scope of 'Work: Furnish all requir,ed management, labor, services. materials 
and equipment to perform pre.ciston t ightness testing: of Tani< 
# 9 an underground fuel storage tank loca ed at FISC Red 
H"II Pearl Harbor, HI_ 

Report compiled by: I Proprietary Information I Date: 03-20-2008 
l·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·1 

I declare under penalty of perjury ttlat I am a licensed tank tester in the State of 
California and that the information contained in thiis report is true and correct to, the best 
of m y k nowt ed g e . r·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-! 

Test performed by: j Proprietary Information i 
; ·-·-·-.J.-·-·-·-·-·-·-·-·-·-·-·-·-r-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-j 
i ! 

L
, _ . b. ! Proprietary Information i 
1cernse num eit_·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·: 

M~N Tech1110logy CorpQl'l! ·on 
P. 0 . Box 157B 

Kitgore, Te:,i; s 756-62 
Phone (903) 9a6·3564 

ID< (903) 964-3569 

Date: 03-20-2008 

NA VY0005411 

Exhibit N-6MN01649



Table of Contents 

• Table of Contents ......................................................................... 1 

• Executive Summary ......................................................................... 1 

• Results of Testing - Tank 9 .............................................................. 2 

• Chart of data - Tank 9 ...................................................................... 2 

Executive Summary 

Testing of the 12,600,000 gal underground storage tank located at FISC Red 

Hill, Pearl Harbor, Hawaii commenced February 27, 2008 and was completed 

March 11, 2008. The tank was filled with JP-5 and a precision leak test was 

conducted. The result of that test indicates the tank is tight. Testing was 

performed using Mass Technology Corporation protocols set out in the third 

party evaluations. All tank valves were adequately secured such that any 

fluid loss was isolated to leakage. Therefore, the containment integrity of the 

tank was not compromised and the test is considered conclusive. 

Tank 9: After 240 hours of testing the tank is certified tight. 

- ~ 1 
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Jank Paita Tank 2 

l)iam(!:t@1"': 
Tami:t Type: 
' ontent ; 
Propeme: 
P:roduc,t Le l: 

Test Dam 

tart Da.te! 

100 ft_ 
Ven1cal ndergrou.nd 
JP'-5 
0.8.2 Spoc.ific Gravity 
210ft. 

om.pl tion lDafe; 
nit Operat1ot: 

02-27-1008 
03-11-2008 

L Proprietary .Information. i 

erofied Tight 

5°romarcy e[ BcsnUs 

Height 250ft. 

The fluid ma data ·~. as nc.ord -d tH'er a :240-hour te t per:od. liinear reg1· . . ·on of the 
is co ·detl fluid ma . data l'I - olted in o.o l.eak ,detec ed abO'\l,e the hiinimmn det«:tio.n. le el o:f 
O.S gallons, per hour. AU tank al · w re adequately e,cur«I u b that an fluid lo '· wa 
i oiat d fo leakage Thuefoni·, th containment infegrity or th: tank ha not be n 
compr:omic •ed ,od. the tank :is con ·i:der-ecl not to be le king. 

C.a•pDJ.tJaf, 

16S.f70-

I I I 

lCIO 120 l 0 l80 JOO no 

--~ ... ,,,, . 1111 ,. , 2 
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Mass 
Technology 
CORP' OR. ATION 

Prec·s·on Leak Measurement 
Report 

Customer Information: 

Project Manag.er: 

FISC Red' Hill 
Pearl Harbor, HI 

! Proprietary Information ! 
L--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·i 

Mass Technology Site supervtsor !_._Pro.prietary_.lnformation._.i 

Scope of'Work: Furnish all requir,ed management, labor, services. materials 
and equipment to perfmm pre.ciston t ightness testing: of Tani< 
# 15 an underground fuel sto age tank located at FISC Red 

··-·-·-·-·-·-·-· H · 11,._ Pearl _.Hanbm, . H.1-·-·-·-·-·-·-·-·-·-·-·-·-· 

Report compiled by:I Proprietary Information I Date: 03-20-2008 
l·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· ! 

I declare under penalty of perjury ttlat I am a licensed tank tester in the State of 
California and that the information contained in thiis report is true and correct to, the best 
of my knowledge. 

! ! 
' ' 

Test performed by~ Proprietary Information I 
' ' 
!-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·! 

License number:I Proprietary Information i 
!.-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· i 

M~N Tech1110logy CorpQl'l! ·on 
P. 0 . Box 157B 

Kitgore, Te:,i; s 756-62 
Phone (903) 9a6·3564 

ID< (903) 964-3569 

Date: 03-20-2008 
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Table of Contents 

• Table of Contents ......................................................................... 1 

• Executive Summary ......................................................................... 1 

• Results of Testing - Tank 15 ............................................................ 2 

• Chart of data - Tank 15 .................................................................... 2 

Executive Summary 

Testing of the 12,600,000 gal underground storage tank located at FISC Red 

Hill, Pearl Harbor, Hawaii commenced March 6, 2008 and was completed 

March 11, 2008. The tank was filled with DFM and a precision leak test was 

conducted. The result of that test indicates the tank is tight. Testing was 

performed using Mass Technology Corporation protocols set out in the third 

party evaluations. All tank valves were adequately secured such that any 

fluid loss was isolated to leakage. Therefore, the containment integrity of the 

tank was not compromised and the test is considered conclusive. 

Tank 15: After 120 hours of testing the tank is certified tight. 

- ~ 1 
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Jank Paita Tank 15 

l)iam(!:t@1"': 
Tami:t Type: 
' ontent ; 
Propeme: 
P:roduc,t Le l: 

Test Dam 

tart Da.te! 

100 ft_ 
Vertical ndergrou.nd 
Dn+-1 
0.84 Spoc.ific Gravity 
211ft. 

om.pl tion Date; 
nit Operat1ot: 

03~6-2008 
03-11-2008 

' ' ! Proprietary Information ! 
i-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-i 

erofied T iight 

5°romarcy e[ BcsnUs 

Hdgb:t:. 250ft. 

The flu.id ma data ·~. as nc.ord -d tH'er a 120-hour te t period. liinear reg1· . . ·on of the 
is co ·detl fluid ma . data l'I - olted in o.o l.eak ,deteded bov,e the minimmn det.tt:tio.n. le el o:f 
O.S gallons, per hour. AU tank al · w re adequately ecu:red such that an Duid lo , wa . 
i oiat d fo leakage Thuefoni·, th containment integrity or tb: tank ha not be n 
compr:omic •ed ,od. the tank :is con ·i:der:ecl not to be le king. 

-
I I I I 

ln.J6f-

I I I I 
I 

r 

1 • I 
9S 100 105 110 

--~ ... ,,,, . 1111 .. , 2 
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Introduction: 

Trip Report 
FISC Pearl Harbor 
MTC Pilot Testing 

In Support of 
Leak Detection Market Survey 

Baker and Mass Technology Corporation (MTC) mobilized to FISC Pearl Harbor, 
Hawaii on Monday February 25th 2008 to begin a Pilot test of the MTC leak detection 
system on one of the US Ts at the Red Hill Bulk Storage Complex. The intent of this test 
was to evaluate the suitability of MTC testing on the large USTs at Red Hill. This 
information would be included in the Leak Detection Market Survey being developed by 
Baker for DESC and NA VSUP (NOLSC) at Ft Belvoir. 

Background: 

Baker is developing and documenting potential technologies available to provide leak 
detection on the 12,000,000-gallon USTs located at the Red Hill Storage Complex at 
FISC Pearl Harbor, HI. This "Market Survey" of leak detection technologies will be used 
by the government to help select an appropriate system to provide a leak detection 
solution for these tanks. One of the potentially useful technologies short-listed by Baker 
was the MTC leak detection system. This system utilizes a precision mass measurement 
probe installed from a tank top opening to the bottom of the UST. Through data 
collection and software analysis leaks can be detected under 1.0 gallons per hour. The 
government directed Baker to perform a pilot test on one of the USTs at Red Hill to 
determine what physical or logistics challenges would be encountered during such testing 
which may detract from the potential use of such a system. 

Site Visit and Pilot Test: 

Monday February 25th 2008 

Baker and MTC mobilized to FISC Pearl Harbor, Hawaii on Monday February 25th 2008. 

Tuesday February 26th 2008 

The first order of business was a Kickoff meeting hosted by the FISC office. This 
meeting took place on Tuesday 26 February 2008 from 8am until approximately 10:30 
am. A list of the attendees of this meeting follows: 

NA VY0005417 
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Or anizatioo 
FISC Pead Harbor .wl 

Lee E.ch,,1rurds: DE M:id Pac 808 73-4311 

808 73-4 91 

Jimmy Wolford MT 903 98 7-5888 

Chris ap Ci 757 631-5490 

Perurl Harbor 
alvin Lee Pea.irl Harbor 

. cop· of tlhe a enda items discussed at thi meetin is pm iciled as ·. ttad:un -nt A. 

Generall , the lcickoffmeeting followed th.is agenda and focused on the particulars of this 
te t event and how be t to p c d . ~ eyond tll e logistics item llie foHowiug two 

major pomts were discus e-d: 

It was decided at this meeting tbait to proviide an equal comparison to the ista 
RD .. Leak etec ·o . y tem that had b e.n evafm1t a a fonn of leak detectioo 

for file e in ,00 l , the 1e.st s!hould be perfonned o the same T. 
Tank 9, a JP-.5 ™1k fiHed to ao. apprnx.i.maf h ight ,of 209 , would b the ~ank 
sele ted for this MT test. 

t wa also deter.m.med lliat FIS PH wi hed to rec ive a cop,y of th tank fe · ting 
report a a tand alone r-epo1 in a dition to tbe c·opy tha( wo tld. ultimai~efy be 
iocoqrornted into th Mru-k t tliVe Report due on. 31 Mar,ch .2008. 

After tbis kic off meeting oonduded, , aker M • and M . 1 erry track -of FI PH 
proceeded fo the Red. Hill c-omplex. to look at the ite oodl g'irn preparations for di tank 
test. n wa jdentified dming this ·, p ctiiou that ~h maill!U!al augin poI1 lo afEd on top 
of U T 9 was of nominal) 3 ~ inside diameter. MT had b eo to]d that th au gin 
hatche on ~hese tanks 'Were gr,ea et' than 6" in diameter and had brough te . t equipment 

NA VY0005418 
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based on that dimension. The rest of the day was spent finding a local machine shop able 
to tum down the diameter of the test equipment to fit into the gauging port of Tank 9. 

Wednesdav Februarv 2ih 2008 

Baker and MIC arrived on site at the FISC PH office at 8 am to get the necessary passes 
to access Red Hill. At about 9 am Baker and MIC arrived on site at Red Hill Tank 9 and 
began setting up the MIC test equipment. At noon Baker and MIC went to the machine 
shop in Honolulu and obtained the newly modified test equipment and returned to Red 
Hill. The final touches were put on the test gear and the test was initiated at 
approximately 3pm. Baker, MIC and Ms. Strack then inspected the piping associated 
with Tank 9 in lower tunnel to determine that if there was a problem detected during 
testing how the variables such as valve bleed by could be addressed. It was decided due 
to the labor required not to drain the lines or manipulate valves unless a problem was 
detected . The tank fluid level was noted to be 209' 9 and 15/16th inches as the test was 
set up (see Photo 1). 

Photo 1 Tank 9 ATG on Feb 27th 2008 at 10:43 am 
(note level is 209' 9 and 15/16th

") 

Thursday February 28th 2008 

NA VY0005419 
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Baker and MTC checked on the status of the test at approximately IO am. It was noted 
that a small increase in the mass was being detected within the test. Baker and MTC 
decided to monitor the test for another 24 hours before deciding if the increasing trend 
would normalize and level out or if in fact there was a true increase being detected. 

The FISC PH POC was out with a personal issue. 

Friday February 29th 2008 

Baker and MTC checked on the status of the tank and did determine that the test was in 
fact monitoring an increase in product in the tank. It was also noted that the existing 
MTG Tank gauge was also fluctuating between 209' 09 and IS/16th inches and 209' 10 
and 00/16th inches (see photos 2 and 3). This fluctuation was not noted during the test set 
up on the 2ih. Baker and MTC wondered if the tank level gauge may also be reading an 
increase in product level and was at the threshold of detection by the gauge (1/16th of an 
inch). Baker/MTC met with Ms Strack at the FISC office and asked if historic tank level 
data was available for that tank to see if the MTG tank gauge was detecting an increase 
over time. It was discovered that the FISC office only holds the tank level data from 
Sunday to Saturday after which time it is purged from the computer system. Data was 
available from Sunday February 24th thru Friday February 29th. The hardcopy of the data 
provided to Baker showed the fluid level to be fairly constant within a range of about 
plus/minus 0.04" (slightly less than I/16th of an inch). This did not seem to show an 
obvious rise of product level as expected by the results of the MTC test so far. 

Photo 2 Tank 9 ATG on Feb 29th 2008 at 8:53 am 
(note level is 209' 10") 
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Photo 3 Tank 9 ATG on Feb 29th 2008 at 8:54 am 
(note level is 209' 9 and 15116th

") 

Baker/MTC and the FISC office determined that the next action taken would be to drain 
the pipes connected to the tank to relieve any potential of hydrostatic pressure head from 
nearby tanks from causing valve bleed by and causing the tank level to rise. This piping 
drain was performed Friday afternoon by FISC personnel, but given the levels and 
pressures in this piping there did not appear to be any chances of valve bleed by. MTC 
continued to log data and would determine over the weekend if the system continued to 
show a rising level or if it would stabilize. 

During the late morning Baker met with Mr. Vic Peters of FISC to discuss some of the 
technical issues of the existing gauge system, AFHE, and the Asteroid system. This data 
will be incorporated into the Market Survey report. 

During the afternoon Baker met with Ms. Terry Strack to discuss her needs for piping 
pressure testing. She is hoping to use the DESC centralized program to perform the 
USCG required annual pressure piping testing as well as pressure testing of the Hickam 
AFB transfer line. Baker will put together a scope of work to be bid to appropriate test 
vendors to perform this work. Baker will submit a draft of this SOW to Ms Strack to 
ensure all of her requests are included. 

Baker demobilized from the Hawaii at 6pm on Friday. MTC remained to monitor the 
test. 

NA VY0005421 

Exhibit N-6MN01659



Saturday March 181 2008 

MTC continued to monitor the tank test 

Sunday March 2nd
• 2008 

MTC continued to monitor the tank test 

Monday March 3rd, 2008 

MTC contacted Baker and indicated that the pressure transducers had seemed to 
normalize and the system was testing normally (no liquid level gain issue). Baker 
authorized MTC to perform another 4 day test on another tank to see if the level gain 
experience in the beginning of this test would be indicative of testing all of these US Ts. 

Friday March 7th 2008 

MTC contacted Baker and informed them that a second test had been begun on Tank 15 
on Thursday. The same initial level gain was also being recorded during that time. It 
seems to be an issue that during the initial portion of the test the pressure transducers take 
a few days to normalize during which time a slight gain will be recorded. MTC will 
document this phenomenon while continuing to test Tank 15 over the weekend. MTC 
plans on terminating both tests on Monday and demobilizing on Tuesday. 
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ATTACHEMENT A 
Kickoff Meeting Agenda 
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FISC Pearl Harbor 
Red Hill UST Integrity Testing 

To Support the 
2008 Red Hill UST Leak Detection Market Survey 

Ki ck-off Meeting Agenda 

1. Introductions 

2. Purpose 

l_ __________________ ~-~~P.Ei~~~-ry __ l_~.!~t~~~-~'?.-~----·-·-·-·-·-·-·_J Project Manager 
i Proprietary Information !Ma~s Technology C?rporatio~ . 
L. ___________________________ , ___________ j- Michael Baker Jr. me. - Project Engmeer 

To research leak detection solutions available for the USTs at Red 
Hill and specifically to perform the MTC Pilot Test. 

3. Background 

Tanks regulated by 40 CFR 112 not 280 - coordination with SPCC 
DOH driven requirements for Leak Detection 
No off the shelf solutions for leak detection 
Previous Market Surveys performed 
Vista LRDP system evaluated and 3rd party certified 
No permanent actions taken towards tank leak detection 

4. 2008 Leak Detection Market Survey 

Research available technologies to perform leak detection on the 
Red Hill USTs 
Develop short list of reasonable potential candidates 
Pilot test MTC 
Discuss Data averaging and "Mountain Home AFB" approach for 
MTC and Vista LRDP 
Provide evaluation matrix 
Provide recommendations 

5. Pilot testing of MTC 

Purpose of this v1s1t (26 Feb 2008) 1s to determine the 
suitability/challenges ofMTC testing. 
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6. Submittal of Results 

Results of the MTC testing will be 1) Formal point in time test 
report for DESC/FISC/Navy records and 2) an appendix in the 
"Market Survey" -Due 31 March 2008. 

7. Specifics/Schedule of MTC Pilot Test 

Logistics and Set up (acquire nitrogen, mob equipment to test site, 
insert probe and hook up equipment) 
Test Start 
7-day test 
Routine monitoring by MTC during test 
Test demobilization 
Test QNQC 
Reporting 
Escorts and site access 

8. Emergency Contact Information 

.--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·1 
i i 
i i 

1 
Proprietary Information 

1 
i i 
i--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-j 

9. Other DESC Related Items 

Additional Market Survey data collection 
USCG pipeline Pressure testing vs. Precision Integrity testing -
Annual 
Hickam AFB transfer line precision integrity testing vs. pressure 
testing. (Annual vs. biennial) 
UPC 3-460 testing 
Hickam AFB Hydrant system testing - biennial 

10. Questions/Comments 
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Appendix C 

Draft NWGLDE Listings 
Varec Leak Manager 
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Revision Date: June XX, 2008 

BULK UNDERGROUND STORAGE TANK LEAK DETECTION METHOD 
gallons or greater) 

(50,000 

LEAK RATE/THRESHOLD/ 
VENDOR EQUIPMENT NAME MAX PRODUCT SURFACE AREA 

ASTTest Services, Inc. ASTTest Mass Balance Leak Detection System [(product surface area in ft2 + 5,575 ft2) x 
0.88 gph]/[(product surface area in ft2 + 5,575 
ft2) x 0.44 aohl/13,938 ft2 

Engineering Design EDG XLD 2000 Plus (Revision 1.02) Leak Detection [(product surface area in ft2 + 12,074 ft2) x 
Group, Inc. System (MTS DDA Magnetostrictive Probe) 1.92 gph]/[(product surface area in ft2 + 

12,074 ft2) x 0.96 gph]/12,076 ft2 

Engineering Design Ronan X-76 CTM Automatic Tank Gauging System [(product surface area in ft2 + 564 ft2) x 0.2 
Group, Inc. (MTS Level Plus UST Probe) gph]/[( product surface area in ft2 + 564 ft2) x 

0.1 qph]/846 ft2 

Mass Technology Corp. Precision Mass Measurement System [(product surface area in ft2 + 1,257 ft2) x 0.1 
(24 hour test) gph]/[(product surface area in ft2 + 1,257 ft2) 

x 0.05 qph]/3,143 ft2 

Mass Technology Corp. Precision Mass Measurement System [(product surface area in ft2 + 6,082 ft2) x 
( 48 hour test) 0.294 gph]/[(product surface area in ft2 + 

6 082 ft2) x 0.147 qphl/6 082 ft2 

Mass Technology Corp. Precision Mass Measurement System [(product surface area in ft2 + 14,200 ft2) x 
(72 hour test) 0.638 gph]/[(product surface area in ft2 + 

14 200 ft2) x 0.319 nnhl/35 500 ft2 

Praxair Services, Inc. Tracer ALD 2000 Automated Tank Tightness Test 0.1 gph/A tank system should not be declared 
(originally listed as tight when tracer chemical or hydrocarbon 
Tracer Research, Corp.) greater than the background level is detected 

outside of the tank,/Not limited by capacity. 

Universal Sensors and LTC-1000 [(product surface area in ft2 + 14,244 ft2) x 
Devices, Inc. (Mass Buoyancy Probe) 1.4 gph]/[(product surface area in ft2 + 14,244 

ft2) X 0.7 qphl/35 610 ft2 

Universal Sensors and LTC-2000 [(product surface area in ft2 + 14,244 ft2) x 
Devices, Inc. (Differential Pressure Probe) 3.0 gph]/[(product surface area in ft2 + 14,244 

ft2) X 1.5 qph]/35,610 ft2 

Varec, Inc. (originally Fuels Manager and Remote Terminal Unit RTU/8130 [(product surface area in ft2 + 616 ft2) x 0.2 
listed as Coggins (MTS Magnetostrictive Probe) gph]/[(product surface area in ft2 + 616 ft2) x 
Systems, Inc. and later 0.1 gph]/924 ft2 
as Endress+Hauser 
Svstems and Gauaina) 
Varec, Inc. (originally Fuels Manager with Barton Series 3500 ATG [(product surface area in ft2 + 6,082 ft2) x 2.0 
listed as Coggins ( 48 hour test) (72 hour test) gph]/[(product surface area in ft2 + 6,082 ft2) 
Systems, Inc. and later x 1.0 gph]/15,205 ft2 

as Endress+Hauser 
Systems and Gauging) 
Varec, Inc. FuelsManager with Enraf 854 ATG [(product surface area in ft2 + 11,786 ft2) x 

(Servo Buoyancy Probe) 3.00 gph]/[(product surface area in ft2 + 
11,786 ft2) X 1.50 qphl/ 11 786 ft2 

Varec, Inc. FuelsManager with MTS M-Series ATG [(product surface area in ft2 + 11,786 ft2) x 
(MTS Magnetostrictive Probe) 4.50 gph]/[(product surface area in ft2 + 

11,786 ft2) x 2.25 qphl/ 11 786 ft2 

Vista Research, Inc. LRDP-24 (Vl.0.2, Vl.0.3) [(product surface area in ft2 + 6,082 ft2) x 2.0 
and Naval Facilities or 3.0 gph]/[(product surface area in ft2 + 
Engineering Service 6,082 ft2) x (2.0 or 3.0 gph - 0.223 
Center qph) l/15 205 ft2 

Vista Research, Inc. LRDP-48 (Vl.0.2, Vl.0.3) [(product surface area in ft2 + 6,082 ft2) x 2.0 
and Naval Facilities or 3.0 gph]/[(product surface area in ft2 + 
Engineering Service 6,082 ft2) x (2.0 or 3.0 gph - 0.188 
Center ooh) l/15 205 ft2 

Vista Research, Inc. LRDP-24 (Vl.1) [(product surface area in ft2 + 6,082 ft2) x 
and Naval Facilities 0.856 gph]/[(product surface area in ft2 + 
Engineering Service 6,082 ft2) x 0.632 gph]/15,205 ft2 

Center 
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Issue Date: June XX, 2008 

Varec, Inc. 

Fuels Manager with Enraf 854 ATG 
(Servo Buoyancy Probe) 

BULK UNDERGROUND STORAGE TANK LEAK DETECTION (50,000 
gallons or greater) 

Certification 

Leak 
Threshold 

Applicability 

Tank 
Capacity 

Waiting Time 

Test Period 

Temperature 

Water Sensor 

Calibration 

Comments 

Leak rate is proportional to product surface area (PSA). 
For tanks with PSA of 11,786 ft2 , leak rate is 3.00 gph with PD= 95.3% and PFA = 4.7% 
For other tank sizes, leak rate equals [(PSA in ft2 """ 11,786 ft2 ) x 3.00 gph]. 
Example: For a tank with PSA = 10,000 ft2 ; leak rate = [(10,000 ft2 """ 11,786 ft2 ) x 3.00 
gph] = 2.54 gph. 
Leak rate may not be scaled below 0.2 gph. 

Leak threshold is proportional to product surface area (PSA). 
For tanks with PSA of 11,786 ft2 , leak threshold is 1.50 gph. For other tank sizes, leak 
threshold equals [(PSA in ft2 """ 11,786 ft2 ) x 1.50 gph]. 
Example: For a tank with PSA = 10,000 ft2 ; leak threshold = [(10,000 ft2 """ 11,786 ft2 ) x 
1.50 gph] = 1.27 gph. 
A tank system should not be declared tight if the test result indicates a loss or gain that 
equals or exceeds the calculated leak threshold. 

Gasoline, diesel, aviation fuel. 
Other liquids may be tested after consultation with the manufacturer. 

Use limited to single field-constructed vertical tanks 50,000 gallons to 2,100,000 gallons. 
Maximum product surface area (PSA) is 11,786 ft2 • 

Tank must be at least 44% full. 

None. 
Testing may be initiated immediately following a delivery provided a minimum of 72 hours 
of quality data are collected and analyzed. 

Minimum of 72 hours. 
There must be no dispensing or delivery during test. 

Measurement not required by this system. 
System is self-compensating for product temperature changes. 
Buoyancy of float changes with product density in response to temperature changes. 

None. 
Water ingress leaks are measured as an increase in product level inside the tank. 

Servo product level measurements must be verified annually and, if necessary, calibrated 
in accordance with manufacturer's instructions. 

Not evaluated using manifolded tank systems. 
Tests only portion of tank containing product. 
As product level is lowered, leak rate in a leaking tank decreases ( due to lower head 
pressure). 
Consistent testing at low levels could allow a leak to remain undetected. 
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Evaluated in a nominal 2,100,000 gallon vertical underground tank with diameter of 122.5 
ft., height of 23.4 ft., and PSA of 11,786 ft2 • 

System is a volumetric measurement test method. 

Varec, Inc. 
5834 Peachtree Corners East 
Norcross, GA 30092 
Tel: (770) 447-9202 

Evaluator: Ken Wilcox Associates 
Tel: (816) 443-2494 
Date of Evaluation: 04/07/08 
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Issue Date: June XX, 2008 

Varec, Inc. 

Fuels Manager with MTS M-Series ATG 
(MTS Magnetostrictive Probe) 

BULK UNDERGROUND STORAGE TANK LEAK DETECTION (50,000 
gallons or greater) 

Certification Leak rate is proportional to product surface area (PSA). 
For tanks with PSA of 11,786 ft2, leak rate is 4.50 gph with PD = 96.3% and PFA = 3.7% 
For other tank sizes, leak rate equals [(PSA in ft2 .;- 11,786 ft2) x 4.50 gph]. 
Example: For a tank with PSA = 10,000 ft2 ; leak rate = [(10,000 ft2 .;- 11,786 ft2) x 4.50 gph] = 3.80 
gph. 
Leak rate may not be scaled below 0.2 gph. 

Leak Threshold Leak threshold is proportional to product surface area (PSA). 
For tanks with PSA of 11,786 ft2, leak threshold is 2.25 gph. For other tank sizes, leak threshold 
equals [(PSA in ft2 .;- 11,786 ft2 ) x 2.25 gph]. 
Example: For a tank with PSA = 10,000 ft2 ; leak threshold = [(10,000 ft2 .;- 11,786 ft2 ) x 2.25 gph] = 
1.91 gph. 
A tank system should not be declared tight if the test result indicates a loss or gain that equals or 
exceeds the calculated leak threshold. 

Applicability Gasoline, diesel, aviation fuel. 
Other liquids may be tested after consultation with the manufacturer. 

Tank Capacity Use limited to single, field-constructed, vertical-walled tanks having a capacity of 50,000 to 2,100,000 
gallons. 
Maximum product surface area (PSA) is 11,786 ft2 • 

Tank must be at least 44% full. 

Waiting Time None. 

Test Period 

Temperature 

Water Sensor 

Calibration 

Comments 

Testing may be initiated immediately following a delivery provided a minimum of 72 hours of quality 
data are collected and analyzed. 

Minimum of 72 hours. 
There must be no dispensing or delivery during test. 

Average for product is determined by resistance temperature detectors (RTDs) located at 18 inch 
increments from the bottom of the tank. 

Must be used to detect water ingress. 
Minimum detectable water level in the tank is based on the length of the probe as follows: 
<25 feet = 3.0 inches 
<40 feet = 3.8 inches 
<60 feet = 4.7 inches 
The water sensor "inactive zone" can be countered by installing the probe over the tank sump. 
Minimum detectable change in water level is 0.015 inch. 
Water ingress sensing is continuous and independent of leak detection testing. 

No scheduled maintenance or recalibration is required. 
The sensor pipe should be checked annually for build up of process material. 
Floats should move freely along the sensor pipe. If they do not, routine cleaning should be 
performed. 

Not evaluated using manifolded tank systems. 
Tests only portion of tank containing product. 
As product level is lowered, leak rate in a leaking tank decreases (due to lower head pressure). 
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Varec, Inc. 

Consistent testing at low levels could allow a leak to remain undetected. 
Evaluated in a nominal 2,100,000 gallon vertical underground tank with diameter of 122.5 ft., height 
of 23.4 ft., and PSA of 11,786 ft 2 • 

System is a volumetric measurement test method. 

5834 Peachtree Corners East 
Norcross, GA 30092 

Evaluator: Ken Wilcox Associates 
Tel: (816) 443-2494 
Date of Evaluation: 04/07/08 

Tel: (770) 447-9202 

NA VY0005431 

Exhibit N-6MN01669



: aker I Add Ddnm 1 

Addendum l ro the Market S\III"Vey o Leak Detecrioo Syste11._is for tht Red HL fiu~! toroge F~ciliiy Fleet 
llldwtrial Supply Cent r. Pearl Harbor 

Prepared by: Michael Bak r Jr. Inc. 
Dale: 19'May _0,14 

Due to, th . ongoing concern for apfropriate leak detecf1on on the Red Hi1II Bulk Feld onstrncted U T 
(BF Ts.) Baker Wlils a k"ed 10 vaJuat th rai1ia1 Market llIV p pared in 2008 ui tenns of .an n· \\1 or 
emerge~u te.cbnologt pp piiife rn the Red. Hill .facility. Bake, perform.ed a ne, internee earth of rlll.e 
Na1ionaE Workur Group for Leak D n::tion • valua1or (N\ G.LE) in hop - . of fu:idin n w 1! bnolo · tl'l.at 
could provide a oh1tiW111. 

search of che ~ate. t ~·GLDE listing re aled 111!:e follO\ving wee teclmologie not .in:iiialy d" · cus. ed in •e 
Ma.rke't urvey: 

• Malla'1er Wtlh MTS M eri s. TG 
~ .... ~~. 85 

N itl1 :r of th - , a - c y. r m,s i approp1ia1' to tili'!. R d mu tallks a . th ir re hllofo 
gallon U · Ts maxirmwn. 

Lim.ii~ d to 2_ 100,000 

Th VlsM1 listhi i - ntially tit s3.1n ·Tchuolo y as: tito di cu din th Vista ecrion ,of th 200& M:rit, r 
tiarVey. While tlri system i app \;:able to the ed Hill Tanks the need toe, :pty :and c eai.11 the lanb p ·o to 

iRS1aJ1in .. th tem i a. significant ru.11wback to its u.s . 

-dditional!Jy. Baker contacted the GLD and a ked specificaUy i , there v.eJe any new methods for Bulk 
UST i ak d ti:ction CUJ."'l 111.1t~ bein .revi , . ed 1h , orking - Ollf. In an mail from Peter R RoUo he stated 
th foUo .io : 

I mm the team leade for tbe bov ground and · ulk -to1rage I ank iethods group. 
At pre ent we don •t bai e an oe · lems or test methods hein - a luated or due to be 
evaluated lb fue GLD for 1mt1 undergroliilmld stom e tanks (gt.~eater U1an :50 000 gaHons). 
Feel free to contact he, orkgro:up sho11.1ld you have aoy additional questions. 

Pe rR oU 
En in er-TV 
DNREC - Truik 1ru.ui:l))emeut ection 
Phone: 302-395-2500 
.F~: 302- , 9~ -
E- 1ail: es tgJ:,R J g@statj,.,dJl,JlS 

.o new technologie have been ide tified ince 1he ubmirtal o.f the 2008 lvlalket · uivey lhai provide a new 
or better oJution dt Ill tho - :r s ar lli't d previ:ou ly. 
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SAMPLE OF DD FORM 1149 

NA VY0005433 

Exhibit N-6MN01671



s -_mple of Blank DC Foim 1149 
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SAMPLE OF DD FORM 1348-7 
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SAMPLE OF DD FORM 250 
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SAMPLE OF EVOLUTION FUEL TRANSFER 
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r, ,_ 

Fri 03/25/2016 TAl',IK ItilVEtilTO.R.'i - l:A:R.RELS 

TANK 141.ME: L.EVE:L 

1'1\NK-0102 
T:l!.NI<-0103 
1'1\N.K-0104 
!AN!:(-10105 
TANK-Ol<IEi 
'FANK- 10l07 
TANK-10 Ul,I 
TANK-,0109' 
'l'ANK-Ollll 
TANK-0111 
'l'ANK-0112 
i'Jl,NK- OlU 
'iANK~ClU 
TANl<-0115 
TANK-0116 
?AN!H)Ui' 
TANl'i-Oll.13 
TANl<-012:0 
TAtU(~l 
TANK-2 
TANl<-3 
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TANIK:-41 
TAN!K~UI 
TANK•5J 
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TANK-lil'.ll 
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S' ,,, 
4 I 
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~" 
3" 
l " 
6" 
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H 
4 
3! 
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GROSS 

1'3 .29 
115 .!Hi 
3241. 62 
9~.~5 
1,H~ .. O 

NET 

172. 012 
u s. Q16 
322 . 33 
93.eo, 
1, 4eo,. a 

{Gl'l-B~ I 

BS&W 

o.oo 
o.oo 
Q.QO 
,o.oo 
o .. oo 
0 .0 10 
o,.oo 
0 1.00 
0.00 
o.oo, 
0.00 
o.oo o.oo, 
0.00 
0.00 
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IL00 
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0.00 
0 . 00 
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!GR-S5tH 
*VCF CTLLJ\GE API TEMP VCF 

972 .. 39 i, 5;18. 8 
. . ! 

Ill 

17.2. ,02 
ll Si.iOfl 
322.32 
93 , 810 
1, u ,o. 8 

257 .69 
104,.19 
109 . 29 
l .2?. 95 
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43 . 2000 82.22 0 .98B75 
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36.5000 71 ,31 0.9~188 
36.5000 80, 20 0.00000 
36.9000 76.11 0.99211 
39,4000 79.52 0. 990SS 
41,BOOO 77,23 0 .00000 
~0.70'0ill EiZ.64 0.991371 
~2.2000 71,34 0.99133 
44.0DOO Bl.Bl 0.98886 
39.9000 80.05 0.99023 
JS. 5000 78. :iS O. :1:109'9' 
32.0000 79 .44 0. 99120 
34 .1000 79.21 0 .99116 
34.GOOO !10.ll 0 . 99062 
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31. 9000 75 ,. 78 Q. 9!l'297 
Jl).9000 iEi,U. 0.9'9'.216 
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o.oo 
o.oo 
o.oo 
0.00 
Q,(IQ 

361.Si 
236.23 
,, 903 .1 

t-l 'l' VOWME, 

:30 . 74 
47 _:;i, 
113. 50 
0.00 
0.00 
o.oo 
4,263.6 
0.00 
o.oo 
o.oo 
0.00 
0 . 00 
Q, QQ 

32 . 3.l 
32. 55 
3,204 . 6 

Al?I 

,27 . ~000 
Jl. 9000 
39.7000 
34.6000 
(l.0000 
34.6000 
35.9000 
o. 0,000 
o. 0,000 
o. 01000 
0.0000 
0. 01000 
0,00IJQ 

2. 8:3 
2.83 
39 . 00 

TEME' 

82.01 
1·6. 9~ 
n.s2 
81.57 
o.oo 
0 .00 

79 .QO 
o. 00 
o.oo 
0 ,11 0 
o. 00 
0 .oo 
Cl ,00 

J07 .. 29 
420.10 
1 ,925 . 3 

SAMPLE OF PRODUCT INVENTORY- DAILY & SUMMARY (PAGE 1) 

*Privileged, subject to critical infrastructure information 
claim, 5 USC 552(b)(3); 10 U.S.C. 130(e). 
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PR'OIDUC'P 
Dn-1 
JPS 
Jl?S 
(llQ 

2:190 
9250 
:aAJ.rt.AST 

G:B.05S VQLIJHE NU VOLU;m; 
4,301.5 4,263 . 6 
114.50 113.~0 
o.oo o. 00 
o,. 00 o. 00 
41.55 47.55 
30.14 30.14 
o. oo, o. 00 

API 
lS,9000 
3!).70(10 
0.0000 
0 •. 0000 
:n..1!000 
2·1.~00CJ 
0,. 0000 

TEMP 
n.o,o 
77.82 

0.00 
o.oo, 

76.!N 
82.01 
o.oo, 

VCF 
0-.00000 
D.00000 
0.000010 
0.00000 
0.00000 
0.00000 
0.00000 

F~i M/~.Sn;01G 't'AM!( VOLffi.tt: ~. ~t$0N - aWE'Ls 10:l'i,1, 

ClJRR.E:NT PREVIOUS GROS.S cm.rt&NT PElEVJOOS ~ET 
T.AN!K NAME GMSS GllOSS 01rraUNet NET NE:1' DIFFERENCE 

TANK-Ol02 
TANK- OHl3 
TMl<-0104 
TMK- 0105 
TANK-Ol0€i 
TANK-0101' 
TANK- 0108 
TAm<-0109 
TJ!iNK-0110 
TANR-0111 
TANK-0112 
Tlli.NR-0113 

*Privileged, subject to critical infrastructure information claim, 
5 USC 552(b)(3); 10 U.S.C. 130(e). 

TA.NiH!lll 4 
TAN.K•llllS 
'I'ANK-0116 
TANIHlll.17 
'l'ANK-0118 
TANIH:ll20 
TANK=l 
TANK-2 
TANK- 3 
TANK~4 
TANK-3011 1~494.0 1495.4 -1.4 1,00 . a 1411!1.8 - 1.0, 
TANK-Bl 11417.2 1355.1 61. l l, !l04. 7 1344 .• 0 60.'7 
TA!U::•B2 7 7 
'?ANK-46 
TANK-47 
'UiMK-48 *Privileged, subject to critical infrastructure information claim, 
'l'ANK~S3 
TAMK-54 

5 USC 552(b)(3); 10 U.S.C. 130(e). 
TAAJ<'- $$ 
TANK-1131111: 115.96 l!U,8 - ~2. 9 115.06 1~'7 .i -,12:.s 
T11.NK~l811I 113.29, 173.3 0.0 172. (112 111. 9 0.1 
TANK-l612R 94.45 !:!11.5 o.o 9·3 . 81) '93.8 o.o 
T1!.Nl<-l812I 324.(12 32~.6 o.o 322.33 322.2 Q. l 

SAMPLE OF PRODUCT INVENTORY - DAILY & SUMMARY (PAGE 2) 

NA VY0005440 

Exhibit N-6MN01678



SAMPLE OF EVOLUTION TICKET 
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January 24, 2014 
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*This Edition Reviewed for Consistency with Website* 
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DISCLAIMER 

GENERAL 

Appearance on this list is not to be construed as an endorsement by any regulatory agency nor is it any 
guarantee of the performance of the method or equipment. Equipment should be installed and operated in 
accordance with all applicable laws and regulations. 

This list of Leak Detection Evaluations was prepared by a work group consisting of State and EPA members 
and is limited to evaluations of leak detection equipment and procedures or systems, conducted by an 
"independent third-party evaluator" (see Appendix "Glossary of Terms") and reviewed by the work group. 
This list includes evaluations conducted in accordance with either EPA Standard Test Procedures for 
Evaluating Leak Detection Methods (EPA/530/UST-90/004 through 010) or other test procedures accepted by 
the NWGLDE as equivalent to the EPA standard test procedures (see Part III "Acceptable Test Protocols''). 

The National Work Group on Leak Detection Evaluations (NWGLDE) does not guarantee the performance of 
any leak detection method or equipment appearing on this List, nor does it warrant the results obtained 
through the use of such methods or equipment. 

SPECIFIC 

The NWGLDE does not evaluate methods or equipment and appearance on this List does not mean they 
are automatically acceptable for use in any particular state or local jurisdiction. 

The NWGLDE List is not an EPA List, nor does appearance on this list constitute endorsement or approval 
by the NWGLDE or EPA. Anyone claiming that a device or method is "EPA approved" because it appears 
on this list is making a false claim. 

The NWGLDE makes no representations concerning the safe operation of any method or equipment. Users 
of any method or equipment appearing on this List assume full responsibility for the proper and safe 
operation of said equipment and assume any and all risks associated with its use. 

On each data sheet, this List reports parameters and data values for methods, equipment, and software 
that are specific to the most current third-party evaluation submitted to the NWGLDE. Subsequent 
modifications or changes to the method, equipment, or software may produce parameters and data values 
that are significantly different than the listed third-party evaluation parameters and data values. It is the 
responsibility of the local implementing agency to accept or reject those modifications or changes. 

Since long term material compatibility with the product stored is not addressed in test procedures and 
evaluations, the NWGLDE makes no representations as to the compatibility of leak detection equipment 
with the product stored. 

Unless specifically indicated on the individual data sheets, performance with alternative fuels has not been 
demonstrated with the following exception: 

Biodiesel B6 through B20 meeting ASTM D7467 and biodiesel B100 meeting ASTM D6751 may 
be used with all equipment listed for diesel whether or not these alternative fuels are included on 
individual data sheets. This exception DOES NOT APPLY to leak detection test methods using Out-Of Tank 
Product Detection (Vapor Phase) for B6-B20, and Out-Of Tank Product Detection (Liquid and Vapor Phase) 
and any tracer-based test methods for B100. For these methods, individual data sheets will have to be 
referenced to determine applicability. 

ii 
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MEMORANDUM 

A• EM 
Alabama Department of Environmental Management 

adem.alabama.gov 

January 24, 2014 

TO: Vendors of Leak Detection Equipment/Systems, Regulators, and Other Interested Parties 

FROM: Curt D. Johnson, NWGLDE Chair C<DJ 

RE: National Work Group on Leak Detection Evaluation's (NWGLDE) 
List of Leak Detection Evaluations for Storage Tank Systems 

The National Work Group on Leak Detection Evaluations is proud to make available our 21st Edition, 2014 
of the "List of Leak Detection Evaluations for Storage Tank Systems". Each year the NWGLDE 
publishes a new edition of the "List" that can be downloaded from our web site. This and all previous 
editions of the "List" are available from our web site on the "Downloads" page in both Adobe® Portable 
Document Format (PDF) and Microsoft® Word format (DOC). There is also a web site version of the "List" 
that is kept up-to-date with new and revised listings on a monthly basis throughout the year. Changes made 
to the web site "List" since the issue date of the most recent edition of the "List" are noted on our web site 
under ''News and Events". We invite you to visit our web site at the following address: 

http://www.nwglde.org/ 

For help with accessing anything on our web site, please contact our web master, Marcia Poxson, at 
poxsonm@michigan.gov, or give her a call at (517) 373-3290. 

If you need to contact members of the work group, information is included for contacting them after this 
memo. Also, the work group team and team leaders are listed on the page following the member "List" to 
help you determine whom you may need to contact. However, this information is more likely to be current on 
our web site and can be found under "Group Members" and 'Team Leaders". 

Vendors should send new third-party evaluations, which were performed by an "independent third-party 
evaluator" (see Glossary of Terms), to be reviewed by the work group to the team leader and all the 
members of the team. To enable the work group to properly review the evaluations, one (1) copy of all 
applicable information indicated in the enclosed "Leak Detection Equipment Review - Document List" must 
be sent to the team leader and each team member. 

In the interest of expediting third-party evaluation reviews, maintaining consistency among 
evaluations, and adhering to the accepted evaluation protocols, the NWGLDE has adopted the 
following policies: 
1. In order for an evaluation to be listed, third-party evaluation reports must clearly state which 

protocol was used to conduct the evaluation. The Work Group will not review any evaluations that 
do not follow either: 
a. A Standard EPA protocol, or 
b. An alternative protocol, e.g., a national voluntary consensus standard or other accepted test 

procedures developed by an independent third-party. Currently, the mechanism to obtain 
approval of alternative protocols is to first submit them to a peer review committee. Once the peer 
review committee determines that the protocol conforms with the minimum requirements as 

iii 
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described in the "Foreword" to each of the EPA protocols, they will forward the protocol to the 
appropriate Work Group Team Leader and recommend that the Work Group add the protocol to 
the "List''. The Work Group Team will then review the protocol to confirm the peer review 
committee determination. 

c. An existing protocol that has been amended for a specific evaluation. Currently, the mechanism 
to obtain approval of amended protocols is to have the evaluator submit the amendment to the 
appropriate Work Group Team Leader prior to conducting the evaluation. The Team will review 
the amendment and either approve it or suggest modifications. 

2. Changes to a listed protocol need to be discussed with the Work Group before testing, or before 
continuing testing if the evaluator identifies concerns during testing. Regular communication with 
Work Group members can expedite an evaluation's review. 

3. If a problem is discovered with a third-party test after a system data sheet has been added to the 
"List", or if a listed system is modified by the vendor in such a way that the changes affect how it 
detects and/or quantifies a leak, the vendor shall be given a reasonable time period to provide the 
necessary information to clarify or modify the listing. The data sheet listing may be removed from 
the "List" if: 
a. The vendor must re-evaluate the system, 
b. The vendor fails to meet the time frame set by the Work Group, 
c. The vendor fails to respond to take the appropriate actions. 
The system data sheet may be reinstated on the "List" after all third-party test concerns are 
resolved. If concerns cannot be resolved or if there is no response from the vendor, the system will 
no longer appear on the "List". 

Since the first draft "List" was sent out back in January of 1995, the "List" has sometimes been referred to as 
the "EPA work group list of approved leak detection equipment". The work group and EPA are concerned 
that similar statements may appear in sales literature distributed by vendors. We request that no one refer to 
the "List" in this way for the following reasons: 
1. This is not an EPA or EPA work group list. This "List" was prepared by an independent work group 

consisting of state and EPA members. 

2. Neither EPA nor the work group approves leak detection equipment or procedures. The "List" 
does not include "approved" leak detection equipment/procedures. It includes leak detection 
equipment/procedures that the work group has reviewed. This review has confirmed that the leak 
detection equipment/procedures were third-party tested in accordance with either an EPA or other 
acceptable test protocol. The review also confirmed that the equipment/procedures met EPA 
performance standards under test conditions. Approval or acceptance of leak detection equipment and 
procedures is the responsibility of the implementing agency, which in most cases is the state 
environmental agency. Please read the work group "Disclaimer" on page ii. 

Attachments: Work Group Members, Work Group Teams, Leak Detection Equipment Review Document 
List, Latest Edition of List of Leak Detection Evaluations for UST Systems 

iv 
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NWGLDE LEAK DETECTION EQUIPMENT /METHOD EVALUATION REVIEW - DOCUMENT LIST 
(Revised October 12, 2011) 

The following is a checklist of the documentation required by the NWGLDE for review of third-party evaluations of storage tank 
system leak detection equipment/methods . . As much os possible, please send the information electronically. 

• 1. Documentation establishing intellectual property ownership of the leak detection method. 

2. A complete third-party evaluation report, including: 
• a. Details of the evaluation procedure if the EPA standard procedure was not used for the evaluation. If the EPA 
evaluation procedure was used, list any deviations or modifications to the procedure. 
Cl b. Version of equipment software, if equipment uses softwme. 
Cl c. A complete set of all the EPA required attachment sheets. 
• d. Individual test logs and/or field notes. 
• e. Statistical calculations and any applicable graphs or charts generated during the evaluation. 
Cl f. A statement from the evaluator confirming thot all equipment at the test site was properly maintained and calibrated to 
the level of accuracy necessary for a valid evaluation. 

• 3. An outline of the manuracturer's operating procedures for the equipment/system. The summary procedure must be 
dated and include a revision number, if applicable. A copy of the summary procedure must be provided to the third -party 
evaluator for enclosure in the report. Also required is a statement from the manufacturer confirming the use of the submitted 
procedure during the evaluation. 

Cl 4. A complete installation/operations manual for 11he equipment/system. 

• 5. A sample of the test report (including field work-sheets) which will be submitted to the owner/local implementing 
agency. 

• 6. An outline of the test procedures in high groundwater areas. These procedures should be reviewed for adequacy by the 
third-party evaluator and a statement to that effect should be included with the report. 

Cl 7. An outline of the test procedures for manifolded tank systems. These procedures should be reviewed for adequacy by 
the third-party evaluator and a statement to that effect should be included with the report. 

Cl 8. An affidavit from the manufacturer confirming that there are no mutual financial interests between the equipment 
manufacturer and the third-party evaluator. 

• 9. A resume, including all applicable formal training and experience, from personnel who conducted the evaluation. 

Cl 10. Equipment calibration procedures and manufacturer recommended schedule of calibration. 

Cl 11. Digital picture(s), or link(s) to picture(s) of the leak detection equipment (300 dpi or greater are best) are requested, 
but not required. If provided, the Work Group will include the pic.ture(s) on the web site listing. 

Cl 12. The name, address, e-mail address, and phone number of the technical personnel serving as the manufacturer's 
representative for the response to the regulatory agency questions on the equipment/system. Also, the URL for the 
manufacturer's web site, if applicable. 

Cl 13. Correspondence letters from state agencies who have reviewed the equipment/system. 

14. The following documentation for all permanently-installed leak detection equipment: 
Cl a. An outline of the maintenance procedure (including a list of the parts or functions of the system to be checked, 
calibrated, or programmed) for the annual functional test by authorized service personnel. 
• b. An outline ( 1-2 pages) "Equipment Check Guidelines for Inspectors" prepared by the manufacturer. This summary 
should guide local agency inspectors on proper field procedures to follow when inspecting equipment for proper operatio11, for 
attempting to access the stored histmy (for alarms or failed tests) to determine compliance with state requirements. 
D e. A sample of the reports generated and/or printed by the equipment (for all equipment models), and an explanation of 
the items in the report, if not self-explanatory. 
• d. Information on how the control panel modules connected to the various probes are labeled .. The information on the 
panel should .be directly comparable to the equipment name, model/part/probe number which will be included in the 
committee's list. If necessary, a permanent label containing that information should be affixed to the panel. 

15. The following documentation for the systems using tracer analysis: 
Cl a. The name and certification of the laboratory analyzing vapor samples. 
• b. Quality Assurance Manual of the laboratory. 
• c. The method and amount of tracer injection. 
• d. The vapor sample collection method and chain of custody records. 
Cl e. The third-party certification for capability of the system to detect leaks from the ullage portion of the tank. 

16. The following documentation for the mechanical and electronic line leak detectors: 
Cl a. The maximum vertical rise of pipeline allowed above the transducer, controller or leak detector. 
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WORK GROUP MEMBERS Revised 01/3/14 

MEMBER ADDRESS PHONE/FAX/E-MAIL 
Curt Johnson, Alabama Department of Environmental (334) 271-7986 
Chair Management Fax (334) 270-5631 

PO Box 301463 cdj@adem.state.al .us 
Montqomerv AL 36130-1463 

Lamar Bradley, Tennessee Department of Environment and (615) 532-0952 
Vice Chair Conservation Fax (615) 532-0199 

Division of Underground Storage Tanks lamar.bradley@tn.gov 
William R. Snodgrass Tennessee Tower 
312 Rosa L. Parks Avenue, 1th Floor 
Nashville TN 37243 

Greg Bareta Permit & Licensing Section (262) 523-3044 
Bureau of Weights & Measures Fax (262) 521-5187 
Wisconsin Department of Agriculture, Trade and qreq.bareta@wisconsin.gov 
Consumer Protection (DATCP) 
Petroleum Products and Tanks 
141 NW Barstow Street, 4th Floor 
Waukesha WI 53188-3789 

Michael Juranty New Hampshire Department of Environmental (603) 271-6058 
Services Fax (603) 271-2181 
Waste Management Division michael.juranj;y@des.nh.gov 
Oil Compliance Section 
PO Box 95 
29 Hazen Drive 
Concord NH 03302-0095 

Shaheer Muhanna Georgia DNR - EPD ( 404) 362-2579 
4244 International Parkway, Suite 104 Fax (404) 362-2654 
Atlanta, GA 30354 SHAHEER MUHANNA@dnr.state.aa.us 

Heather Peters Missouri Department of Natural Resources (573) 751-7877 
1730 East Elm Street Fax (573) 526-5268 
Jefferson MO 65101 heather.oeters@dnr.mo.aov 

Marcia Paxson Michigan Department of Environmental Quality (517) 373-3290 
Remediation Division Fax (517) 335-2245 
Storage Tank and Contract Unit poxsonm@michiqan.gov 
525 West Allegan Street 
PO Box 30246 
Lansing, MI 48909-7741 

Helen Robbins Connecticut Department of Environmental Protection (860) 424-3291 
79 Elm Street Fax (860) 424-4061 
Hartford CT 06106 helen.robbins@ct.aov 

Peter Rollo DNREC -Tank Management Section (302) 395-2500 
391 Lukens Drive Fax (302) 395-2555 
New Castle DE 19720 oeter.rollo@state.de.us 

Tim Smith U.S. EPA/OUST (703) 603-7158 
(Mail Address) (Fed Ex Address) Fax (703) 603-0175 

1200 Pennsylvania Two Potomac Yard smith.timr@epamail.epa.gov 
Ave., NW (North Bldg.) 

5402P 2733 S. Crystal Drive 
Washington, DC Arlington, VA 

20460 22202 
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WORK GROUP TEAMS Rev, ti 116/ H 

l'EAIM LEADER MEMBERS 

Automatic Tank Gauging (ATG} ,and VoluUiinetric La mar Bradley Mike luranty 
Tank lig'htnss Test (VITT) Methods 

Continuoos In-Tank Leak Deted:io:n Methods Shaheer Muhanna Helen Robbins 
Heather Peters 

Non-Volumetric 1ank Tightness ,est Methods Helen Robbins Mike luranty 

'Line Leak Detection Method5 Greg Bareta Heather Peters 

Statistical1 lltilVentol)' Reconoilii\!ltion ,(SIR) Methods La mar Brad ev Sh,a heer Mu hanna 
tteather Peters 

I nterstitial M,onitoring and Out-of~ Tank Detector nm Smith Peter Rollo 
Methods Lamer Bradley 

Aboveground and 8u1k Storage Tank Methods Peter Rollo Greg Banrta 
Marcia Poxson 

Seoondary and Spill Containment Test .ethods Shaheer Muhanna TimSm'rth 
Mike Juranty 

List Administration and Surveys Curt Johnson Marcia Poxson 
lie en Robbins 
Heather Peters 
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Revision Date: Apri l IS, 2013 

TABLE OF CONTENTS 

PART I - LEAK DETECTION TEST METHODS AND EQ'UIP'MENT/SYSTEMS 1 
(Alphabetical by test method, then by vendor, next by equipment/system model, 
and finally by leak rate or operating principle.) 

ABOVEGROUND STORAGE TANK LEAK DETECTION METHOD 2 

AUTOMATIC ELECTRONIC LINE LEAK DETECTOR 3 

AUTOMATIC MECHANICAL LINE LEAK DETECTOR 6 

AUTOMATIC TANK GAUGING METHOD 7 

BUCK UNDERGROUl"JD STORAGE TANK LEAK DETECTION METHOD 50 000 gallons or greater) 12 

CONTINUOUS IN-TANI< LEAK DETECTION METHOD (CONTINUOUS AUTOMATIC TANK GAUGING) 14 

CONTINUOUS IN-TANI< LEAK DETECTION METHOD (CONTINUAL RECONCILIATION) 15 

CONTINUOUS INTERSTITIAL LINE MONITORING METHOD (LIQUID FILLED} 16 

CONTINUOUS INTERSTITIAL LINE MONITORING METHOD (PRESSURE/VACUUM) 17 

CONTINUOUS INTERSTITIAL TANK SYSTEM MONITORING METHOD (PRESSURE/VACUUM) 18 

CONTINUOUS PRESSURIZED PIPING LEAK DETECTION METHOD (CONTINUOUS ELECTRONIC 
LINE LEAK DETECTION) 20 

INTERSTITIAL DETECTOR (LIQUID-PHASE) 21 

INTERSTIITIAL TANK TIGHTNESS TEST METHOD 26 

LARGE DIAMETER LINE LEAK DETECTION METHOD (6 inches diameter or above) 27 

LINE TIGHTNESS TEST METHOD 29 

NON-VOLUMETRIC TANK TIGHTNESS TEST METHOD (TRACER) 30 

NON-VOLUMETRIC TANK TIGHTNESS TEST METHOD (ULLAGE) 31 

NON-VOLUMETRIC TANK TIGHTNESS TEST METHOD (VACUUM} 33 

OUT-OF-TANK PRODUCT DETECTOR (LlQUID-PHASE) 34 

OUT-OF-TANK PRODUCT DETECTOR (VAPOR-PHASE} 36 

SECONDARY AND SPILL CONTAINMENT TEST METHOD 37 

STATISTICAL INVENTORY RECONCILIATION TEST METHOD (QUALITATIVE) 38 

STATISTICAL INVENTORY RECONCILIATION TEST METHOD (QUANTITATIVE) 39 

VOLUMETRIC TANK TIGHTNESS TEST METHOD (OVERFILL) 41 

VOLUMETRIC TANK TIGHTNESS TEST METHOD (UNDERFILL} 42 
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Reviision Date: April 11, 20U 

TABLE OF CONTENTS 

PART II- LEAK DETECTION EQUIPMENT/SYSTEMS SPECIFICATIONS 
(Continued) 

Gasboy International ( originally evaluated under William M. Wilson's Sons) 

Gems Sensors, Inc. {originally listed as IMO Industries, Inc.) 

Gilbarco Environmental ProdL1cts (see Veeder-Root) 

HansaConsult Ingenieurgesellschaft mbH 

Hansa Consult of North America, LLC 

Hasstech (also see OPW Fuel Management Systems and Training and Services Corp.} 

Heath Consulta11ts, Inc. (see Purpora Engineering, Inc.) 

Hectronic GrnbH 

HNU Systems, Inc. (see PID Analyzers, LLC) 

Horner ElY CHEK {see Estabrook EZV CHEK Systems) 

Horner Products, Inc. 

HT Technologies, Inc. 

Ibex Industries 

IMO Industries, Inc. (see Gems Sensors, Inc.) 

INCON Intelligent Controls, Inc. (see Franklin Fueling Systems) 

Keekor Environmental Products 

L & J Engineering 

Leak Detection Systems, Inc. 

Leak Detection Technologies International 
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Malfory Controls 
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BULK UNDERGRO·UND STORAGE TANK LEAK DETECTION MiETHOD 
(50,000 galllons or greater)1 

VENIDOllt E 11.HflMENT NAME 
ASTT Senik:es.. Inc. ASTTest Mass Balance 

Engin-i'lll,l D@Sign 
G Oltl, lroc. 

- Bngln~ O@:Slgn 
G~, [IOC. 

Leak Detection 
Technologies 
lrwtemationaJ_ 
Mass T«linoqy Corp. 

rffl.S T echrdogy Colp. 

~rail@fr Sef\lices, Inc. 
(Of'iQinalty listed as 
Tracer ~rch, ColfP.) 

EDG '.kLD 2000 Plus (RJ!'Ji'sion 1.02) Leak D@fidion 
System (t-ITS ODA rtognetosb1ctlve Prooe) 

Ronan X-76 ciM Autormalic Tank GaiJA] 11Q System 
(MTS l.e\lel PilllS U Probe) 

MDleak Enhanced Leak Detection and Leak Location 
Method 

Precision Mass M sureroorit Systems SIM-1000 ani:I 
CBU· 1000 (24 flt:MJr test) 

Jllrietlsbl Mm,5 M r, mefllt System5 5111,-1000 ol"id 
m.J-1000 (48 oour test} 

PreciSioo ,lass &arefOOl1lt Systems SIM-.1000 c100 
mu-1000 (71 OOtJr test} 

Tracer AID 1000 Automated Tank Tighlness Test 

Unlversa S@:nsoi-s aoo LTC-1000 
Devk:es, lnc. {Mass Buoyancy Pro!Je) 

Ull"ilvet I Sensors and LTC-2000 
Devices, Jnc. (Diff@ffflti'al ?ressufl! Proo@) 

Fuels ·~la.nag ld Remote erminal u ·i RTIJ/8l30 

ll:AI< M liE/ HR . HOLD/ 
MAX P.ROOUCT SURFACE AREA 

[(IJl"odoc Sl.nfice a-re:a rn 2 + s, 575 iv) x 
0.88 gph]f[(product surfoce ar@a in ft;.J 7 5,575 
11,;2 X 0.44 ti -U .93-Sf\2 

Hiiocluc.t su1 ace area fn fl:2 + 1 257 ll2J :i:: 0. 1 
gphl/l(pmduct surface drea in 2 : 1 2 ft ) 
:K o.o5 n 143 fl 
[(prodlllC 5UIT<'l e «ea rn ~ 7 6,082 {t!) 
0.2941 gphJ/l(product SUifuc@ area in ft2 + 
6 082 fr- X: 0.147 .. l ,(i 082 ft~ 
[(product surface area in ft2 + 14,200 fl:2.) :,;: 
0.638 gphl/[(prodoct sun.ace area in ft;i + 
14 200 ltl :( 0.319 _, 35 500 ft1 

0.1 gph/A tank :mt@m should not be de::lared 
tigltt v.hetil ttacer chemical « hydrocarbon 
greater lhan th@ bac ground l@v@l ls. d@tect@d 
Qulside- of lhe tank No Jmit~ 

(MTS aglll8tosltr1 l\!e Prooo) 1J1 ft:2 + 616 1 ) x 

varec, IflC. 

Vista R@S@<lrclil, Inc. 
and1 .Ma.val Facilities 
8nglooer!lllg, Service 
Center 
V"IStd Researdll, Inc. 
arid! Na,11 I Faclli I.es 
Bnglm!erff'l!l Sl!rvloo 
Cen 

Fuels r>la.rlilg@lf wffih Balton Ser1@5 3500 ATG [(prodl!lct suifacl! area n fp: + 6,081 fl:"') :ic 2.0 
('18 hour test) (72 hour test) gpl'l]l[(product surface rN i'I ft.1 + 6,08:2 ft1) 

x 1.0 gph]/1S,21l5 fP 

Fuelst•1la.Mger r "th MTS r'1-5enes A1iG 
(MTS Magll@tosbidlve Prob@} 

LRDP-24 (Vl.0.2, \IUJ.3) 

LRDP-4!8 (Vl.0.2, \11.0.3) 

12 

[(produc st1rfa e area in 2 
-;. 11,786 ft ) x 

3.00 gph]/[(pnxluct surface are.a In ft2 + 
1 7 6 ft:l II L50 hl/ 11 786 fl:2 

[(prodoct surface -rea in lt2 + 11,786 It ) 11 

4.50 gph]l[(prodoct :5Urfoc@ ,H@cl 111 ft:2 + 
Hl96 ~ x 1.25 ' 11 786 fl:2 

[(procll!l(t surface area rn fP + 6,082 fp) x 2.0 
or 3.0 gph]ll(1product surfate a;ea in ll2 + 
6,082! lt2 ) x (1.0 or 3.0 gph - 0.223 
o h 15 205 fP 
[(product surface dre.'I in tti + 6,oo2 fl1} x 2.0 
or 3.® ph)/{Oprod surface ar In ft1 + 
5,082 ft2) :x {2.0 Of 3.0 gph - 0 J l88 

h 15,205 ~1 

MPMf8llOO oo uus st is noL 10 1>e WlilStrued as. 8ill endorse.rnent by any mgut IOfY noocy nor is II a:riy QLllifliiUee ar the 
pe,r{Olfflance d Ula melhod OJ eq ipm8fl E4'Jipment shoold be inst 8fld oper- in .COfdonce with I P!='llcabr& nd 
·r8!l lions. Please refer ta complete "DISOl!..AIM ~ on page r lhis ti , 
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Issue Date: July 13, 2007 
Revision Date: May 28, 2008 

Certification 

Leak 
Threshold 

Applicability 

Tank 
Capacity 

Waiting 
Time 

Test Period 

Mass Technology Corp. 

Precision Mass easurement Systems SIM-1000 and CBU-1000 

ABOVEGROUND STORAGE TANK LEAK DETECTION METHOD 

Leak rate of 1.717 gph with PD= 95% and PFA = 5%. 
The US EPA has not set a minimum detectable leak rate for aboveground storage 
tank systems at the time of this eval;uation. 

0.859 gph. 
A tank system should not be declared tight if the test result indicates a loss or gain that equals 
or exceeds this threshold. 

Gasoline, diesel, jet fuel, fuel oil up to #6. 
Other liquids may be tested after consultation with the manufacturer. 

AST's with surface areas from 7,854 to 30,172 sq. ft. and diameter's from 100 to 196 feet. 
Tank must be 20% full. 

Minimum of 20 minutes. 

Minimum of 20 hours. 
There must be no delivery, transfer, or dispensing during test. 

Temperature One Resistance Temperature Detector (RDT) attached to the bubbler unit. 

System 
Features 

Calibration 

Comments 

This system uses nitrogen under pressure conveyed to the bottom of the tank via a hose to 
generate (bubbler unit) and release small bubbles at the tank bottom. 
The pressure required to produce the bubbles is equal to the hydrostatic head pressure 
produced by the fluid in the tank plus one atrmosphere. This pressure is measured by a 
pressure transducer. 
The measured differential pressure is a direct measurement of the mass of the fluid in the 
tank. 

The differ•ential pressure transducer is benchmark calibr:ated by the manufacturer. 
Annual calibration is performed by the CBU/SIM unit and returned to the manufacturer if 
results fal l outside the benchmark calibration values. 
RTDs are calibrated annual ly. 
Barometer is replaced every five years. 

Data set is filtered to extract only night time data to eliminate the effects of radiant solar 
heating. 
The CBU/SIM control unit is not rated for installation in areas where an explosive ignition risk 
may exist. 
Method may be applied to steel, concrete, aluminum, or fiberglass tanks with either fixed or 
floating roofs. 
Bubbler test pressure must not exceed 18 psig. 

Mass Technology Corp. 
P. 0. Box 1578 

Evaluator: Ken Wilcox Associates 
Tel: (816) 443-2494 

Kilgore, TX 75663 
Tel: (903) 986-3564 
E-mat info@mtctesting.com 
URL: www.mtctesting.com 

Date of Evaluation: 07/31/06 
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Appearance on this list is not to be construed as an endorsement by any regulatory agency nor is it any guarantee of the 
performance of the method or equipment. Equipment should be installed and operated in accordance with all applicable laws and 
regulations. Please refer to complete "DISCLAIMER" on page ii of this list. 
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Issue Date: August , 19 9 
Revision Date: D ember 29, 2011 

Mass Technology Corp. 

Precision Mass Measurement S stems SIM-1000 and CBU-1000 (24 hour test) 

BULK UNDERGROUND STORAGE TANK LEAK DETECTION 50, 00 gallons or greater 

Certification Leak rate is proportional to product surface area (PSA). 
For tanks with PSA of 1,257 ft2 or less, leak rate is 0.1 gph with PD= 97.9% and PFA = 2.1%. 
Calculated minimum detectable leak rate is 0.078 gph with PD = 95% and PFA = 5%. 
For tanks with lar~er PSA, leak rate equals [(PSA in ft2 + 1,2S? ft:2) x 0.1 gph). 
Example: 
For a tank with 1PSA = 2,000 ft2 ; leak rate= [(2,000 ft2- + 1,257 ft2 ) x 0.1 gph] = 0.16 gph. 

Leak Threshold Leak threshold is proportional to product surface area (PSA). 
For tanks with PSA of 1,257 ft 2 or less, leak threshold Is 0.05 gph. 
For tanks with larger PSA, leak threshold equals [(PSA In ft2 + 1,257 ft 2) x 0.05 gphJ. 
Example: 
For a tank with PSA = 2,000 ft2 ; leak threshold = [(2,000 ft2 + 11257 ft 2 ) x 0.05 gph] = 0.08 gph. 
A tank systern should not be declared tight if the test result Indicates a loss or gain that equals or 
exceeds the calculated leak threshold. 

Applicability Gasoline, ethanol blends up through E100, diesel, aviation fuel, fuel oil #4, 
Other liquids may be tested after consultation with the manufacturer. 

Tank ca,padty Use limited to single field-constructed vertical tanks. 
Performance not sensitive to product level. 

Waiting nme Minimum of 1 hour, 6 minutes after delivery or dispensing. 
Valve leaks and pump drain-back may mask a leak. 
Allow sufficient waiting time to minimize these effects. 
Waiting times during evaluation ranged from 62 minutes to 31 hours. 

Test Period Minimum of 24 hours. 
There must be no dispensing or delivery during test. 

Temperature Measurement not required by this system. 

Water Sensor None. 

Calibration 

Comments 

Water leaks are measured as increase in mass inside tank. 

Differential pressure sensor must be checked regularly in accordance with manufacturer's 
instructions. 

Tests only portion of tank containing product. 
As product level Is lowered, leak rate in a leaking tank decreases (due to lower head pressure). 
Consistent testing at low levels could a'llow a leak to remain undetected. 
Evaluated in a nominal 120,000 gallon, vert.ical underground tank with product surface area (PSA} of 
1,257 ft2• 

Averaging of multiple tests may be used to improve the performance of the system. 

Mass Technology Corp. 
P. 0. Box 1578 

Evaluator: Ken Wlkox Associates 
Tel: (816) 443-2494 

Kilgore, 1X 75663 
Tel: {903) 986-3564 
E-mail: 1nfo@mtctestlng.com 
URL: www.mtctestlng.com 

Dates of Evaluation: 03/25/98, 02/04/11 
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Appearance on this list is not lo be construed as an endorsement by any regula!oiy agency nor is it any guarantee of the 
performance of the method or equipment Equipment should be installed and operated in accordance with all applicable laws and 
regulations. Please refer to complete 'DISCLAIMER" on page ii of this list 
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RH TANK 5 FILLING 
AFTER OUT OF SERVICE FOR REP AIRS 

This SOP is to establish procedures for safe filling of RH Tank 5 that has been emptied for 
inspection and repairs. 

Personnel on site at subject tank are as follows: 
Contractor representative 
NA VF AC EXWC/HI observer or NA VSUP FLCPH Fuel Department personnel 

Issue tanks: RH tank 0102, 0104, UTF 53. 

Start Date/Time: Monday, 08 December 2013 at 0800 

PROCEDURE: 

1. Fuel Department Control Room will coordinate valve opening on empty tank with 
the contractor/NA VF AC EXWC or HI/Fuel Department observer. 

2. Contractor/SP AW AR Rep/Fuel Department Control will validate valves have 
opened and fuel is moving into subject tank. 

3. Equalize the level of tank 0105 with fuel from tank 0102. 
4. Fuel Department Control will shut down operation in event personnel on site 

indicate valves and/or lines are leaking. 
5. Fuel Department Control will ensure initial flow is no more than 1000 bbls. per hour. 
6. Contractor and Fuel Department personnel on site will monitor the skin valves and 

the manhole cover for leaks until fuel level reaches the inlet height and monitor up 
to 20 feet. 

NOTE: Fill rate will be increased to 3000 BBLS/hour when tank level is at 20 ft. 
Maintain this flow rate until the tank level reaches 50 feet. After reaching this height the 
fill rate will be increased to the normal fill rate (5,000-7,000 bbls/hr). 

7. Fuel Department personnel on site will report to control on the hour for the first 8 
hours or until the end of the day shift (1600 hours). Fill operations will secure NL T 
1600 on the first day. At around 1800, Fuel Department personnel will obtain 1 
quart of bottom sample (visual sample). A manual measurement (top-gauge) of the 
tank's fuel height will be taken to compare against AFHE prior to tank filling restart. 

8. Tank filling will restart in morning at 0800 hours. Fuel Department will monitor 
and report on conditions every 2 hours. 

9. When the fuel levels have equalized, close tank 0102. Fuel Department control 
operator will re-align valves to receive fuel from tank 0104. 

10. Fill rate will be increased to 3000 BBLS/hour when tank level is at 20 ft. Maintain 
the flow rate until the tank level reaches 50 feet. After reaching this height the fill 
rate will be increased to the normal fill rate (5,000-7,000 bbl./hr). 
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11. When the fuel levels have equalized, close tank 0104. Fuel Department control 
operator will re-align valves to receive fuel from UTF tank 53. From here on until 
completion, fuel will come from UTF tank 53. 

12. When tank level is within 5 ft of first hatch cover (Upper Tunnel) Fuel Department 
personnel will be on site until fuel is over the hatch cover. At this point if cover is 
leaking control will drop level below cover. If weeping and controllable then stop 
filling. Notify Fuel Department engineering staff The fuel will not pass the hatch 
cover over the swing or grave shifts. If within 5 feet during the end of the day shift, 
stop the evolution and restart at 0800 the following work day. 

13. Upon completion, bottom samples and all level samples will be drawn for 
laboratory testing. 

14. A log sheet will be kept to document all times, personnel on site and conditions as 
they occur. 
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DFSP PEARL HARBOR UNSCHEDULED FUEL 
MOVEMENT (UFM) STANDARD OPERATING 

PROCEDURES (SOP) 

1. Enclosures: 

(1) UFM Report 
(2) Weekly UFM Summary Report 

2. Procedure: 

a. In the event a Warning or Critical Unscheduled Fuel Movement (UFM) alarm is 
received, the following procedures will be executed: 

1. When a warning or critical UFM alarm is received, immediately silence the alarm 
and print the event. 

2. If the warning or critical UFM alarm is received for one of the Red Hill tanks, 
order the Red Hill Gauger to investigate the lower tank gallery and tank suction 
valves for evidence of leakage or a valve that is not fully shut. If the warning or 
critical UFM alarm is received for one of the Upper Tank Farm (UTF) tanks, to 
include tank 301, B-1, B-2, Surge 1-4, order the Kuahua Rover to investigate the 
tank berm area and skin valves. 

3. Order the Gauger/Rover to manually close the Tank suction/fill valves and put 
the valve/s into high torque. 

4. The Control Room Operator (CRO) shall place the affected tank into an 
evolution, then immediately remove it from evolution. Make the appropriate 
annotations if the warning or critical UFM alarm clears. If the warning or critical 
UFM alarm does not clear, continue to execute procedures (e) through (m). 

5. Order the Gauger/Rover to manually gauge the affected tank. 
6. The CRO will compare the manual reading to the current AFHE reading and 

annotate any discrepancies. 
7. The CRO will compare the most recent manual gauge to the last recorded 

manual measurement to determine if the fuel level has changed since the last 
applicable issue, receipt or sample. 

8. If the most recent manual measurement matches the last manual measurement 
(within 3/16"), but the AFHE reading is not within 3/16th inch, then the problem 
probably resides with the AFHE. 

9. If the problem resides with the AFHE, then email the Bulk Fuel Operations 
Supervisor, the Fuel Operations supervisor, the Deputy Director, and the 
Director with your causative research and clearly state that this is an AFHE 
problem rather than a fuel leak. 
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10. ]f the problem resides with the AFHE, then the Control Room OperafJors will be 
responsible for havin the affected tank -manua11 gauged daily, durin the Mid­
wa:t.ch for R, d Hill tanks or arly on th swing watch for all outsid tanks; unless 
directed otherwise by Manageme1 t. 

11. U th. rnos recent manua] measurement does mm match the last manual 
measuremen (d er•. ase in :xcess of 3/ .6"), then th. Contrn] Room Op 1cator on 
v,ra . h will rall t]rn Bll11k Fuel Op@rations Supervisor, Fuel Op ratfons Supenrisor, 
the Deputy Dir c or~ and Director hnmedia: ly In addition., the control room 
operator wi I dkec the Red Hill rov,er to conduct manuaJ measurements every 
tw'o hours until dire.cted ,orherv.'!ise by Mana,gement. For outside tanks, ffif it is· not 
safe for on pe•rson to do th to,p gauge du to indemen weather., poor lighting, 
or other r ason tell manag me1 t and call in an additional mploye - to assist tl'Ji 
ro . er ( usin. s ndard ov,ertime pro oedures • . 

3. Reports: 

a. When a warn in ot critical UFM. alarm is receiv,ed the opera or-wiU fill o, 1t an.di 
submit for revi w a UFM report (Encl (1)). The UFM r,eportwill provid detans s to 
what occurred,, wha action was taken, the caus , a c,on pa ·ison of th I st rrumu 1 

u e and the au, .,e re uired by i m 1.e a bov , and a r,eview nd s i natur block. 
Tins r port wi 1 be sent to the Bulk f'uel Oper . tions supervisor, th fuel operatio1.1s 
supemso,r, he Deputy Dime or and the Director. 

b. W kly; on th Thursday mid-watch, th CRO wiU p•rint out a UFM AFHE r, port, fi:11 
ou tl e W ekly U Mr port i(El1 I (2)1), nd provid copi s of al U , M -ports ha 
occurred durin .• tha: week. Tlta wi.11 b fon,,i.rarded to the Fuel Operation Sn ervisor 
for review. 

. The fuel Operation up rvisorwi I forward h r port to tlle the· Deputy Dir rtor 
and the Director for review and concurif',el'lrn. 

4. Emergency Phone Contacts: 

Name Position Office Cell 
SamuelP rfo •- tO Bulk Ops Sup 8.08-47 3-7:805 808-479-1063 

Thomas WUliams Ops: Supervisor 808-473-7824 808-561-4677 

John Floyd D putty Dir ctor 808-473-7801 S:08-780-3703 

LCDR Lovgren Dir or SOB-473-7833 8,0 8-690-0 :l 15 
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5. Additional Comments: 

a. When in doubt, immediately call the Bulk Fuel Operations Supervisor, the Fuel 
Operations supervisor, the Deputy Director, the Director or COO ( until someone is 
reached) stating all findings and clearly stating there is a possible leak. 

Approved by: 
Director 
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UNITED STATES ENVIRONMENTAL 
PROTECTION AGENCY 

REGION IX 
75 Hawthorne Street 

San Franclaco, CA 114105 

Mr. James A. K. Miyamoto, P.E. 
Deputy Operations Officer 

JUN 3 0 ~16 

Naval Facilities Engineering Command, Hawaii 
400 Marshall Road 
Joint Base Pearl Harbor Hickam, HI 96860 

STATE OF HAWAII 
DEPARTMENT OF HEALTH 

P,O.SOX3378 
HQjQ.ULU, HI llll!Ol-3378 

Re: Modificatiou. of Submission Required fw- Jted Hill AOC SOW Deliverabfo- 4,3 
Current Fuel Release Monitoring Systems Report 

Dear Mr. Miyamoto: 

The U.S. Environmental Protection Agency ("EPA't) and Hawaii Department of Health 
("DOH"), collectively the "Regulatory Agencies''. have reviewed the Current Fuel Release 
Monito,-f.,ig SysUm.J Report ("Report") :submitted by U.S. Navy ("Navy") and Defense Logistics 
Agency ("DLA.") on April 4, 2016. Although the Report mostly satisfies the requirements of 
Section 4.3 in the Red Hill Administrative Orda- on Consent ( .. AOC"), Attachment A-Statement 
of Work ( .. sow••), the Regulatory Agencies require clarification of several items detailed in the 
Report. 

The Report describes the current fuel release monitoring systems at the facility, however the 
Regulatory Agencies request the Report be revised to reflect the following comments and 
recommendations. The Regulatory Agencies request a modified Report be submitted by 
August 2t 2016. 

ection 2-3: Tank Tinhtrioaog R r 
This section should be revised to state annunl tightness testing is one of several methods to 
ensure that tank is not leaking and is fit for service. Other methods such as inventory 
reconciliation and periodic tank impection should be mentioned:here and references imerted to 
those sections, as appropriate. 

~ 
Revise this section to state where Soil Vapor Monitoring Records are loca!ed. 
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tioo 3-4.2; Provid . Summary of Site-Specifl Pr dures 
The Report should be revised co provide an example of a curr nt (post 2014 tank-specific 
operationa procedur for Red Hill. This section de cribes bow a return-to-service (RTS) 
operations order supplements the tank filling SOP for initial tank filling, and cites Appendix K as 
the location of that RTS operations order. The document in Appendix K i a generic procedure 
for fitling above-groWld, atmospheric, welded steel storage tank . Appendix K does not contain 
pecific flow rates, describe when to conduct a four-how tread analysis, or specify a 48 hour 
ettling period at hold imervals. The site specific procedure should explicitly identify which 

specific equipment or valve is to be operated when a given tank is to be filled or emptie,d or other 
operation performed on lhe tank. 

ection 5-3: Dynamic Release Detection Systems: 
Based on our undel'standing, the report should plainly state thaL the Red Hill tanks do not have an 
engineered dynamic release detection system. This paragraph should also summarize the llrlique 
geomeLric and operacional aspects of the Red Hill facility that preclude installing a commercially 
available sy tern. And this section should be revi ,ed to describe the Automated Fuel Handling 
Equipmem (AFHE) system and its capabilities to detect inventory discrepancies during dynamic 
operations. 

ect1oa 6-2: utomaled Fuel Handling Equipment ( . BE): 
The Report hould b revised to clarify when Appendi E is followed and what procedure is used 
specifically following 1) a .. warning" alarm and 2) a 'critical" alarm. Section 6-2 lists both 
warning and crilical alarm thaf are actuated if an un cheduJed fuel movement eyond a 
sp cified measurement occurs. Append.ix. E- DF P Pearl Harbor Unscheduled uel Movement 
(UF ) Standard Operating Procedure Lists a procedure to be executed in the evenl a UFM alarm 
is received. It is unclear if Appendix Eis followed when n critical alrum or a warning alarm is 
actuated. 

ddjtional\y, the Report hould include the UFM report, or reports, or the relea e from Tll!lk 5 
that occurred in January 2014. 

Thank you for ·ubmitting this deliverable. We look forward to continuing the progress of 
implementing lhe work outlined in the Red H ill AO . Please let us know if yoi1 have comments 
or que tions. 

C: 

Sine 

t~,b!ft:.r--
Bob Pallarino 
EPA Project Coordinator 
EPA Region 9 Land Division 

Captain Richard D . Hayes III, Navy 
Steven Turnbull, avy 

SteVenC _ g ~ 
DOH Project Coordinator 
DOH Solid and Hazardous Waste Branch 
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