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PROFESSIONAL ENGINEER CERTIFICATION

2021 Annual Leak Detection Testing Report of
16 Bulk Field-Constructed Underground Storage Tanks at
Red Hill Fuel Storage Complex

Joint Base Pearl Harbor-Hickam,

Hawaii

This report has been reviewed by a professional engineer and has been prepared in accordance with good
engineering practices. Laboratory results, field notes, and supporting data have been reviewed and
referenced correctly.

| hereby certify that | have examined this report and attest that it has been prepared in accordance with good
engineering practices.

Engineer: Christopher D. Caputi, P.E.
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EXECUTIVE SUMMARY

The scope of this project is to perform the 2021 annual leak detection testing of bulk field-constructed
underground storage tanks (BFCUSTS) at the Red Hill Fuel Storage Complex at Joint Base (JB) Pearl
Harbor-Hickam, Hawaii. The annual leak detection testing is performed in accordance with the Hawaii
Administrative Rules, Title 11, Chapter 280.1 (HAR 11-280.1).

Prior to mobilization, the following seven BFCUSTS identified as BFCUSTs 1, 5, 13, 14, 17, 18 and 19
were not included in this testing effort. BFCUSTs 1 and 19 are permanently out-of-service; BFCUST 5 was
tested in 2021 under a separate project and a separate report was provided; BFCUSTs 13, 14, 17, and 18
are temporarily out-of-service for inspection and will be tested upon return to service under a separate

project.

During mobilization, one BFCUST identified as BFCUST 16 was not tested due to having low product
level in the tank; base personnel reported that product delivery was not available prior to demobilization.

The final 2021 annual leak detection testing effort included 16 BFCUSTSs identified as BFCUSTSs 2, 3, 4,
6,7,8,9, 10, 11, 12, 15, and 20, located at the Red Hill Fuel Storage Complex and BFCUSTs S1224,
S1225, S1226, and S1227, located at the Underground Pump House Facility at JB Pearl Harbor-Hickam.

The annual leak detection testing of 16 BFCUSTs (BFCUSTs 2, 3,4, 6, 7, 8, 9, 10, 11, 12, 15, 20, S1224,
S1225, S1226, and S1227) was performed, by Mass Technology Corporation, between 6 October and 10
November 2021, with no detectable leak above the test method’s minimum detectable leak rate, resulting
in passing tests. Seven of the 16 BFCUSTSs, identified as BFCUSTSs 2, 3, 4, 8, 10, 11, and 12 were tested at
product levels significantly below the tank maximum fill height, per base personnel request due to

operational issues at the time of testing.

In accordance with HAR 280.1, BFCUST 16 must be tested annually and the BFCUSTSs that were
temporarily out-of-service must be tested upon their return to service. DLA Energy and NAVFAC Atlantic

should be notified once the tanks are available for leak detection testing.

In accordance with HAR 11-280.1, annual leak detection testing of the BFCUSTSs at the Red Hill Fuel
Storage Complex at JB Pearl Harbor-Hickam must be initiated on or before the anniversary date of 6
October 2022.
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The environmental regulatory compliance of this site is the responsibility of the base and the service.
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1.0 INTRODUCTION

1.1 Purpose of Project

In support of the Defense Logistics Agency (DLA) Energy, Naval Facilities Engineering Systems
Command (NAVFAC) Atlantic contracted Michael Baker International (Michael Baker) through NAVFAC
Atlantic Contract N62470-16-D-9007, Delivery Order N6247021F4014, to perform annual leak detection
testing of bulk field-constructed underground storage tanks (BFCUSTSs) at the Red Hill Fuel Storage
Complex at Joint Base (JB) Pearl Harbor-Hickam, Hawaii. The annual leak detection testing is performed
in accordance with the Hawaii Administrative Rules, Title 11, Chapter 280.1 (HAR 11-280.1). A copy of
the cited regulations is provided in Appendix A.

1.2 Site Background and History

JB Pearl Harbor-Hickam is located on the island of Oahu, approximately eight miles northwest of Honolulu,
Hawaii. The Red Hill Fuel Storage Complex is located approximately three miles northeast of the base. The
fueling operations at JB Pearl Harbor-Hickam are under the Navy’s Fleet Logistics Center (FLC) Pearl

Harbor.

Fuels stored at the Red Hill Fuel Storage Complex include commercial aviation jet fuel with military
additives (F-24), Jet Propellant 5 (JP-5), and diesel fuel marine (F-76). Fuels are issued and received at the
Red Hill Fuel Storage Complex from JB Pearl Harbor-Hickam via a transfer pipeline. The Red Hill Fuel
Storage Complex consists of 24 BFCUSTs (BFCUSTSs 1 through 20 and BFCUSTs S1224 through S1227)
that are constructed of single-walled steel. Two of the 24 BFCUSTs (BFCUSTSs 1 and 19) were permanently
out-of-service prior to 2009. The top and bottom portions of BFCUSTSs 1 through 20 are accessible via a
tunnel system. BFCUSTs S1224 through S1227 are utilized as surge tanks during receipt and issue
operations. BFCUSTs S1224 through S1227 are located underground on the south side of the underground
pump house facility and are accessible through a tunnel on the north side of the tanks. The BFCUSTs
receipt, issue, and water drain piping are connected to JB Pearl Harbor-Hickam Navy Facility via carbon
steel piping of various diameters located in the tunnel system associated with the bottom portion of the

BFCUSTSs. All piping isolation valves are double block and bleed valves.
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The state of Hawaii implemented underground storage tank (UST) regulations that meet the federal 1988
UST regulations contained in Title 40 Code of Federal Regulations Part 280 (40 CFR 280) and then had
received state UST program approval from the United States Environmental Protection Agency (USEPA).
Hawaii has since revised state UST regulations to incorporate and meet the 2015 federal revisions to 40
CFR 280 and has not yet received state UST program approval from USEPA. The HAR 11-280.1 contains
the compliance requirements for owners and operators of USTs. Subchapter 4, Release Detection, presents
the requirements for release detection (or leak detection) for USTs. The HAR Section 11-280.1-43(10) lists
the accepted methods of release detection for field-constructed tanks and allows for annual tank tightness

testing that can detect a 0.5 gallons per hour (gph) leak rate.
1.3 Historical Testing Results

The annual leak detection testing of 17 BFCUSTs (BFCUSTs 2, 3, 4,5, 6,7, 8, 9, 10, 11, 12, 15, 16, 20,
S1225, S1226, and S1227) under the DLA Energy Leak Detection Centrally Managed Program (CMP) was
most recently performed byProprietary Information between 6 October and 16 November
2020, with no detectable leak above the test method’s minimum detectable leak rate (MDLR), resulting in
passed tests. BFCUSTSs 8 and 20 were tested at much less than tank maximum fill height, per base request,
due to operational issues at the time of testing. BFCUSTSs 13, 14, 17, 18, and S1224 were not tested due to

being temporarily out-of-service.

The semiannual leak detection testing of 14 BFCUSTs (BFCUSTs 2, 3,4, 5,6, 7, 8, 9, 10, 11, 12, 15, 16,

and 20) under the DLA Energy Leak Detection CMP was most recently performed, by \py “between 6
April and 18 May 2021, with no detectable leak above the test method’s MDLR, resulting in passed tests.
BFCUSTSs 7 and 8 were tested at levels significantly less than tank maximum fill height, per base request,
due to operational issues at the time of testing. BFCUSTSs 13, 14, 17, and 18 were not tested due to being

temporarily out-of-service.

The leak detection testing of BFCUST 5 was most recently performed under the DLA Energy Leak

Proprietary Infor

Detection CMP, by between 5 and 30 October 2021, with no detectable leak above the test method’s
MDLR of 0.1 gph, resulting in a passing test.
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14 Project Scope

The scope of this project is to perform the 2021 annual leak detection testing of BFCUSTSs at the Red Hill
Fuel Storage Complex at JB Pearl Harbor-Hickam, Hawaii. The annual leak detection testing is performed
in accordance with the HAR 11-280.1.

Prior to mobilization, the following seven BFCUSTSs identified as BFCUSTs 1, 5, 13, 14, 17, 18 and 19
were not included in this testing effort. BFCUSTs 1 and 19 are permanently out-of-service; BFCUST 5 was
tested in 2021 under a separate project and a separate report was provided; BFCUSTs 13, 14, 17, and 18
are temporarily out-of-service for inspection and will be tested upon return to service under a separate

project.

During mobilization, one BFCUST identified as BFCUST 16 was not tested due to having very low product
level in the tank; base personnel reported that product delivery was not available prior to demobilization.

The final 2021 annual leak detection testing effort included 16 BFCUSTSs identified as BFCUSTSs 2, 3, 4,
6,7,8,9, 10, 11, 12, 15, and 20, located at the Red Hill Fuel Storage Complex and BFCUSTs S1224,
S1225, S1226, and S1227, located at the Underground Pump House Facility at JB Pearl Harbor-Hickam.

Table 1-1 provides a project summary. Figures 1-1 through 1-3 provide overviews of JB Pearl Harbor-

Hickam, the Red Hill Fuel Storage Complex, and the Underground Pump House Facility, respectively
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Table 1-1: Project Summary
A iated Tank Pipin
: q T LS ank Uil Diameter (Isrizﬁjs)ed : 'T‘otgl
Fuel System Designation Diameter Height Volume Product Length (Feet) L Volume
(Feet) (Feet) (Gallons) 7 | s ‘ 5 ‘ i | 7 (Feet) (Gallons)
BFCUST 1 B o Permanently Out-of-Service
BFCUST 2 o 2000000 | F24 |Critical Infrastructure__:
BFCUST 3 12,000,000 F-24 13
BFCUST 4 = 12,000,000 | F-24 13
BFCUST 5 e 12,700,000 F-24 38
BFCUST 6 e 12,700,000 F-24 44
BFCUST 7 e 12,700,000 JP-5 12
BFCUST 8 12,700,000 JP-5 20
BFCUST 9 = 12,700,000 P-5 12
Red Hill Fuel BFCUST 10 = 12,700,000 P-5 31
Storage FE T
Complex BFCUST 11 e 12,700,000 JP-5 15
BFCUST 12 12,700,000 JP-5 44
BFCUST 13 = 12,700,000 F-76 13
BFCUST 14! = 12,700000 | JP5 21
BFCUST 15 e 12,700,000 F-76 15
BFCUST 16 12,700,000 F-76 60
BFCUST 17 N 12,700,000 P-5 15
BFCUST 18" 1 12,700,000 | JP5 28
BFCUST 19 Permanently Out-of-Service
BFCUST 20 =T 12,700,000 »s |Critical Infrastructure 8
BFCUST S1224 F 420,000 F-24 25
Underground BFCUST S1225 F 420,000 P-5 25
Pump House o
Facility BFCUST S1226 ] 420,000 F-76 59
BFCUST S1227 T 420,000 F-76 59
Table Notes: -
1. Tank not tested due to being temporarily out-of-service during the 2021 annual event.
JB Pearl Harbor-Hickam, Hawaii 2021 Annual Leak Detection Testing Report of 16 Bulk Field-Constructed
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Figure 1-1: JB Pearl Harbor-Hickam Overview

o | $

: -rqa‘gq,. ﬂ Legend
: ==emmss Current Base Boundary (Approximate)

Original NS Pearl Harbor
T Hickham AFB Boundary (Approximate)

DATE: NOVEMBER 2021 FIGURE 1-1

SCALE: NTS JB PEARL HARBOR - HICKAM OVERVIEW
DGN / DWN / CHK BY: Michael Baker International 2021 ANNUAL LEAK DETECTION TESTING REPORT OF
WRH/ JES /MDC internationaL Virginia Beach, Virginia 16 BULK FIELD-CONSTRUCTED UNDERGROUND STORAGE
JOB: 182337 TANKS AT RED HILL FUEL STORAGE COMPLEX
TASK: 3.0 JB PEARL HARBOR-HICKAM, HAWAII
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Figure 1-2: Red Hill Fuel Storage Complex Overview

Critical Infrastructure

DATE: NOVEMBER 2021 FIGURE 1-2
SCALE: NTS Michael Baker | sl RED HILL FUEL STORAGE COMPLEX OVERVIEW
DGN / DWN / CHK BY: Michael Baker ichael Bakerintemationa 2021 ANNUAL LEAK DETECTION TESTING REPORT OF
WRH / JES / MDC Virginia Beach, Virginia 16 BULK FIELD-CONSTRUCTED UNDERGROUND STORAGE
JOB: 182337 INTERNATIONAL TANKS AT RED HILL FUEL STORAGE COMPLEX

JB PEARL HARBOR-HICKAM, HAWAII

TASK: 3.0
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Figure 1-3: Pump House Facility Overview

Critical Infrastructure

DATE: NOVEMBER 2021 FIGURE 1-3

SCALE: NTS - ) PUMP HOUSE FACILITY OVERVIEW
DGN / DWN / CHK BY: (LECIETEYY  Michael Baker International 2021 ANNUAL LEAK DETECTION TESTING REPORT OF
WRH/ JES / MDC inTeERnaTionaL Virginia Beach, Virginia 16 BULK FIELD-CONSTRUCTED UNDERGROUND STORAGE
JOB: 182337 TANKS AT RED HILL FUEL STORAGE COMPLEX
TASK: 3.0 JB PEARL HARBOR-HICKAM, HAWAII
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15 Project Team
Michael Baker subcontracted to perform the annual leak detection testing. Field-testing oversight,

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

preparation and submission were provided by Michael Baker personnel.

1.6 Qualifications and Technical Approach

Proprietary Information
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Proprietary Information

JB Pearl Harbor-Hickam, Hawaii 2021 Annual Leak Detection Testing Report of 16
Bulk Field-Constructed Underground Storage Tanks at
N00266 Red Hill Fuel Storage Complex

Exhibit N-2F



Project 182337/3.0
Page 10
Michael Baker International 3 December 2021

2.0 TESTING RESULTS

Proprietary Infori

The test reports are provided in Appendix B.

The annual leak detection testing of 16 BFCUSTs (BFCUSTs 2, 3,4, 6, 7, 8, 9, 10, 11, 12, 15, 20, S1224,
S1225, S1226, and S1227) was performed, bypmpne‘awmmbetween 6 October and 10 November 2021, with no
detectable leak above the test method’s minimum detectable leak rate, resulting in passing tests. Seven of
the 16 BFCUSTS, identified as BFCUSTs 2, 3, 4, 8, 10, 11, and 12 were tested at product levels significantly
below the tank maximum fill height, per base personnel request due to operational issues at the time of

testing.

The results summary is listed in Table 2-1.
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Table 2-1: Results Summary

Height Volume CEIEL Pr-lc-J?jSLEct
Fuel System Designation (Feet) (Gallons) Product Test Method I\leLR Test Date Result Level
gph) (Feet)
BFCUST 1 Not Tested — Permanently Out-of-Service oty ot
BFCUST2 | 12,000,000 | F-24 | ' opretw informaton™s ¢ 20 October - 25 October 2021 | Pass )
BFCUST 3 12,000,000 F-24 0.5 30 October - 4 November 2021 Pass |
BFCUST 4 12,000,000 F-24 0.5 25 October - 30 October 2021 Pass :
BFCUST 5 12,700,000 F-24 Not Tested - Tested in 2021 Under Separate Project |
BFCUST 6 12,700,000 F-24 0.5 17 October - 22 October 2021 Pass )
BFCUST 7 12,700,000 JP-5 0.5 6 October - 11 October 2021 Pass )
BFCUST 8 12,700,000 JP-5 0.5 8 October - 13 October 2021 Pass |
BFCUST 9 12,700,000 JP-5 0.5 22 October - 27 October 2021 Pass
Red Hill Fuel | grcuysT 10 12,700,000 | JP-5 05 27 October - 2 November 2021 | Pass |
ngcr:qrg?:)( BFCUST 11 12,700,000 JP-5 0.5 5 November - 10 November 2021 Pass |
BFCUST 12 12,700,000 JP-5 0.5 3 November - 8 November 2021 Pass
BFCUST 13 12,700,000 JP-5 Not Tested — Temporarily Out-of-Service |
BFCUST 14 12,700,000 JP-5 Not Tested — Temporarily Out-of-Service |
BFCUST 15 12,700,000 F-76 0.5 12 October - 17 October 2021 Pass |
BFCUST 16! 12,700,000 F-76 Not Tested :
BFCUST 17 12,700,000 JP-5 Not Tested — Temporarily Out-of-Service |
BFCUST 18 12,700,000 JP-5 Not Tested — Temporarily Out-of-Service |
BFCUST 19 Permanently Out-of-Service i
BFCUST 20 12,700,000 JP-5 0.5 14 October - 19 October 2021 Pass |
BFCUST S1224 420,000 F-24 0.5 4 November — 6 November 2021 Pass |
gs%eggégﬂ’;g BFCUST $1225 420000 | JP5 05 30 October - 1 November 2021 | Pass |
Facility BFCUST S1226 420,000 F-76 0.5 23 October - 25 October 2021 Pass |
BFCUST S1227 420,000 F-76 0.5 26 October - 28 October 2021 Pass
Table Notes: |

1. Tank not tested in 2021 due to very low product level.

JB Pearl Harbor-Hickam, Hawaii
N00268
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3.0 CONCLUSIONS AND RECOMMENDATIONS

3.1 Conclusions

Sixteen BFCUSTs (BFCUSTSs 2, 3, 4, 6, 7, 8, 9, 10, 11, 12, 15, 20, S1224, S1225, S1226, and S1227)

passed the 2021 annual leak detection testing.

3.2 Recommendations

In accordance with HAR 280.1, BFCUST 16 must be tested annually and the BFCUSTSs that were
temporarily out-of-service must be tested upon their return to service. DLA Energy and NAVFAC Atlantic

should be notified once the tanks are available for leak detection testing.

In accordance with HAR 11-280.1, annual leak detection testing of the BFCUSTSs at the Red Hill Fuel
Storage Complex at JB Pearl Harbor-Hickam must be initiated on or before the anniversary date of 6
October 2022.

The environmental regulatory compliance of this site is the responsibility of the base and the service.
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