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Executive Summary

Navy Region Hawaii (NRH) prepared this Quarterly Release Response Report in accordance with
the State of Hawaii Department of Health (DOH) Underground Storage Tank (UST) Technical
Guidance Manual (DOH, 2000) and in response to the DOH release response letters dated February
12, 2014 and February 26, 2014 for the Red Hill Bulk Fuel Storage Facility (Facility). The
objective of this report is to describe the actions taken by the Navy between October and December
2020 in response to the fuel reportedly released from Tank 5 in January 2014.

Soil vapor, drinking water and groundwater samples continue to be collected from locations inside
the Red Hill tunnel system. Groundwater samples are also collected from locations outside the
Red Hill tunnel system. Results of groundwater and drinking water sampling and analysis indicate
the release of JP-8 from Tank 5 has not impacted the Red Hill Shaft.

The Navy continues to perform work to ensure drinking water remains safe. Future release
response actions include determining the feasibility of alternatives for investigating and
remediating releases from the Facility and continuing efforts to monitor and characterize the flow
of groundwater around the Facility.
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1.0 Introduction

As required by Hawaii Administrative Rules 11-280.1-65.2, Release Response Reporting, this
Quarterly Release Response Report presents the following information:

1) All release response actions taken pursuant to subchapter 6 after the last reported date;
2) A plan for future release response actions to be taken; and

3) Information required pursuant to section 11-280.1-65.1.

This report presents a summary of the release response activities performed October 1 through
December 18, 2020 at the Red Hill Bulk Fuel Storage Facility (hereinafter referred to as “the
Facility”) located at Joint Base Pearl Harbor-Hickam (JBPHH), Oahu, Hawaii.

1.1  Statement of Purpose
Release response actions were performed to address a fuel release observed in Tank 5.

1.2 Previous Reports

The following documents were previously submitted to DOH:

e Release confirmation information for Tank 5 as Navy Region Hawaii (NRH) letter 5090
Ser N45/044 dated January 23, 2014

e Initial Release Response Report, enclosed with NRH letter 5090 Ser N45/320 dated April
24,2014

e Quarterly Release Response Report enclosed with NRH letter 5090 Ser N45/563 dated July
22,2014

e Quarterly Release Response Report enclosed with NRH letter 5090 Ser N45/929 dated
November 10, 2014

e Quarterly Release Response Report enclosed with NRH letter 5090 Ser N45/121 dated
January 21, 2015

e Quarterly Release Response Report enclosed with NRH letter 5090 Ser N45/322 dated
April 20, 2015

e Quarterly Release Response Report enclosed with NRH letter 5090 Ser N45/573 dated July
17,2015

e Quarterly Release Response Report enclosed with NRH letter 5090 Ser N45/812 dated
October 16, 2015

e Quarterly Release Response Report enclosed with NRH letter 5090 Ser N45/0411 dated
January 13,2016

e Quarterly Release Response Report enclosed with NRH letter 5090 Ser N45/0508 dated
April 13,2016
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Quarterly Release Response Report enclosed with NRH letter 5090 Ser N45/0583 dated
July 28,2016

Quarterly Release Response Report enclosed with NRH letter 5090 Ser N45/0658 dated
October 24, 2016

Quarterly Release Response Report enclosed with NRH letter 5090 Ser N45/0422 dated
January 27,2017

Quarterly Release Response Report enclosed with NRH letter 5090 Ser N45/0489 dated
April 24,2017

Quarterly Release Response Report enclosed with NRH letter 5090 Ser N45/0552 dated
July 24,2017

Quarterly Release Response Report enclosed with NRH letter 5090 Ser N45/0627 dated
October 23, 2017

Quarterly Release Response Report enclosed with NRH letter 5090 Ser N45/0410 dated
January 19, 2018

Quarterly Release Response Report enclosed with NRH letter 5090 Ser N45/0492 dated
April 19,2018

Quarterly Release Response Report enclosed with NRH letter 5090 Ser N45/0553 dated
July 18,2018

Quarterly Release Response Report enclosed with NRH letter 5090 Ser N45/0630 dated
October 16, 2018

Quarterly Release Response Report enclosed with NRH letter 5090 Ser N45/0403 dated
January 11, 2019

Quarterly Release Response Report enclosed with NRH letter 5090 Ser N45/0403 dated
April 15,2019

Quarterly Release Response Report enclosed with NRH letter 5090 Ser N45/0590 dated
July 12,2019

Quarterly Release Response Report enclosed with NRH letter dated October 9, 2019
Quarterly Release Response Report enclosed with NRH letter dated January 9, 2020
Quarterly Release Response Report enclosed with NRH letter dated April 8, 2020
Quarterly Release Response Report enclosed with NRH letter dated July 7, 2020
Quarterly Release Response Report enclosed with NRH letter dated September 30, 2020
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2.0 Background

The following sections provide a description of the site and information on the Facility.

2.1 Site Description

The Facility is located on federal government land (zoned a mix of F1- Military and Federal and
P-1 Restricted Preservation districts) in south-central Oahu, approximately 2.5 miles northeast of
Pearl Harbor. It is located on a low ridge on the western edge of the Koolau Mountain Range that
divides Halawa Valley from Moanalua Valley. The Facility occupies 144 acres of land and the
majority of the ground surface of the site lies at an elevation of approximately 200 to 500 feet
above mean sea level (msl) (AECOM Technical Services, Inc., 2018).

The Facility is bordered on the southwest by residential neighborhoods and the United States (U.S.)
Coast Guard reservation, on the southeast by residential neighborhoods in Moanalua Valley, and
on the northeast by preservation land. The Facility is bordered on the north by Halawa
Correctional Facility and Halawa Industrial Park, which includes private businesses and a former
bus facility. A quarry is located less than a quarter mile away to the northwest.

2.2 Facility Information

The Facility contains fourteen (14) active and six (6) inactive bulk fuel field-constructed
underground storage tanks (USTs), which are operated by Naval Supply Systems Command
(NAVSUP) Fleet Logistics Center (FLC) Pearl Harbor (formerly Fleet and Industrial Supply
Center). The Facility was constructed by the U.S. Government in the early 1940s. Twenty (20)
USTs and a series of tunnels were constructed to supply fuel to the Navy. Each UST has a capacity
of approximately 12.5 million gallons. The Facility is located approximately 100 feet above the
basal aquifer. The USTs currently contain Jet Fuel Propellant No. 5 (JP-5), North Atlantic Treaty
Organization (NATO)-grade F-24 jet fuel, or Marine Diesel Fuel (F-76). Tank 5 was used to store
Jet Fuel Propellant No. 8 (JP-8) and now stores F-24.

Four (4) groundwater monitoring wells (wells RHMWO01, RHMW02, RHM W03, and RHMWO05)
are located within the lower access tunnel, and one (1) sampling point (RHMW2254-01) is located
at Red Hill Shaft. Sampling point RHMW2254-01 is located inside the infiltration gallery of the
Department of the Navy (Navy) Supply Well 2254-01.

Fifteen (15) groundwater monitoring wells (RHMW04, RHMW06, RHMW07, RHMWO08,
RHMW09, RHMW10, RHMWI11, RHMWI12, RHMW13, RHMWI14, RHMWI15, RHMWI6A,
RHMW19, OWDFMWO01, and HDMW2253-03) are located outside of the Facility tunnel system.
Well OWDFMWOI is located at the former Oily Waste Disposal Facility, near Adit 3, and wells
RHMWI11, RHMW12, RHMW14, and HDMW2253-03 are located at the Halawa Correctional
Facility (outside the Red Hill Facility).
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3.0 Groundwater and Soil Vapor Monitoring

The following sections describe activities that were performed to monitor the groundwater and soil
vapor beneath Tank 5 from October 1 through December 18, 2020.

3.1 Oil/Water Interface Measurements

The water level was gauged and measured for the presence of light non-aqueous phase liquids
(LNAPLSs) using an interface meter. The interface meter was lowered into the groundwater
monitoring wells located within the lower access tunnel to determine the depth of water to the
nearest 0.01 foot, and the existence of any immiscible layers (LNAPL).

Oil/water interface measurements were taken at groundwater monitoring wells RHMWOI,
RHMWO02, RHMWO03, and RHMWO05 in October 2020. No LNAPL was observed. Following
the oil/water interface measurements, transducers were installed in the monitoring wells for a water
level survey. No oil/water interface measurements were taken in November and December due to
the presence of the transducers.

A summary of interface measurements through October 2020 is presented in Appendix A.

3.2 Soil Vapor Monitoring

Soil vapor samples were collected and analyzed in the field for volatile organic compound (VOC)
concentrations using a photo-ionization detector (PID). Soil vapor monitoring points (SVMPs)
were 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 of 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 jet fuels (JP-5 or F-24), or 14,000 ppbv in soil vapor monitoring probes
beneath tanks containing marine diesel fuel (F-76) (TEC, 2010). These values are 50 percent of
the calculated vapor concentration from fuel-saturated water.

Soil vapor monitoring was performed at all active and accessible tanks in October, November, and
December 2020. Soil vapor VOC concentrations at Tank 5 were below the action level of
280,000 ppbv during all three monitoring events. During the same monitoring events, soil vapor
VOC concentrations at all other active and accessible tanks were below the action levels, with no
consistent positive trend.

Soil vapor sampling results from January 2014 through October 2020 are presented in Appendix B.
The results for November and December 2020 are being reviewed and will be submitted under
separate cover.

r
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3.3 Groundwater Sampling and Analysis

Groundwater samples were collected from 18 monitoring locations within the Red Hill
groundwater monitoring network in October 2020. Groundwater samples were collected from
sampling point RHMW2254-01 located at Red Hill Shaft, 12 single-screen monitoring wells
within the Facility boundary (wells RHMWO01 through RHMW10, RHMW19, and OWDFMWO01),
the Halawa Deep Monitor Well (HDMW2253-03) at the Halawa Correctional Facility, 2 multilevel
monitoring wells (RHMW11 and RHMW14) located at the Halawa Correctional Facility, and 2
multilevel monitoring wells (RHMW 13 and RHMW 15) located within the Facility boundary.

A groundwater monitoring report, which summarizes sampling activities and laboratory analytical
results, will be submitted under separate cover.

3.4  Drinking Water Sampling

Drinking water sampling was performed monthly as required by DOH letter of June 16, 2020,
which supersedes the 2014 Transition Plan requirements.

Drinking water samples were collected from the Red Hill Shaft post-treatment regulatory
compliance sampling point (360-011, Tap Outside Chlorine Building), and before chlorine was
added to the water supply at the Red Hill Shaft Pump-head, RHMW2254-01 (360-001, pre-
chlorination sample) on October 13, 2020, November 12, 2020, and December 16, 2020.

According to DOH’s request, samples were analyzed using the following analytical methods:
o VOCs — EPA 524.2
) SVOCs — EPA 525.2 *
. Gas Chromatography for JP-8/F-24 — EPA 8015
o Lead — EPA 200.8
. Dissolved Organic Carbon — SM Method 5310C

Drinking water sampling results will be submitted under separate cover. *October samples were
not analyzed for SVOC.

4.0 Continued Groundwater and Soil Vapor Monitoring

Continued monitoring of the groundwater and soil vapor will be conducted as follows:
e Oil/water interface measurements — quarterly
e Soil vapor sampling — monthly
e Groundwater sampling and analysis — quarterly

Monitoring results will be submitted to DOH for each sampling event.
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5.0 Continued Drinking Water Sampling

Drinking water sampling will continue to be performed on the following schedule requested by
DOH letter of June 16, 2020, which supersedes the 2014 Transition Plan requirements:

e  Weekly for one (1) month — completed August 5, 2020

e Monthly for 6 to 12 additional months — commenced August 12, 2020

e Quarterly thereafter, unless otherwise directed by DOH

According to DOH’s request, samples will continue to be taken at the post-chlorination sample
point, entry point to the distribution system (360-011 Tap Outside Chlorine Building) and pre-
chlorination sample point (360-001 Red Hill Shaft Pump-head), and analyzed using the following
analytical methods:

J VOCs - EPA 524.2

. SVOCs — EPA 525.2

. Gas Chromatography for JP-8/F-24 — EPA 8015

J Lead — EPA 200.8

o Dissolved Organic Carbon — SM Method 5310C

6.0 Planned Future Release Response Actions

The Navy and DLA negotiated with the EPA and DOH (the “Regulatory Agencies”) release
response actions that will be pursued. Future release response actions include determining the
feasibility of alternatives for investigating and remediating releases from the Facility and
continuing efforts to monitor and characterize the flow of groundwater around the Facility. A
revised Work Plan/Scope of Work that describes the future release response actions was submitted
pursuant to the Red Hill Administrative Order on Consent to the Regulatory Agencies in
November 2016. Conditional approval was received from the Regulatory Agencies in December
2016.

The following documents were submitted for regulatory review:

e Monitoring Well Installation Work Plan Addendum No. 2 in August 2017

e Groundwater Flow Model Progress Report 02 in August 2017

e Groundwater Flow Model Progress Report 03 in December 2017

e Sentinel Well Network Development Plan in December 2017

e Risk Based Decision Criteria Development Plan in December 2017

e Tank Upgrade Alternatives in December 2017

e Technical Memorandum, Testing and Verification of Packer Integrity at RHMW11 in
February 2018

e Seismic Profiling to Map Hydrostratigraphy in the Red Hill Area in March 2018

¢ Groundwater Flow Model Progress Report 04 in April 2018

e Conceptual Site Model Report and Groundwater Protection and Evaluation
Considerations Report in July 2018

e Groundwater Flow Model Progress Report 05 in August 2018

| i i

,___..
|
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e Groundwater Flow Model Progress Report 06 in December 2018

e Groundwater Flow Model Progress Report 07 in April 2019

e Conceptual Site Model Report Revision 01 in June 2019

¢ Groundwater Flow Model Progress Report 08 in August 2019

e Tank Upgrade Alternatives and Release Detection Decision Document in September
2019

¢ Groundwater Flow Model Progress Report 09 in December 2019

e Groundwater Flow Model Progress Report 10 in March 2020

e Groundwater Flow Model Report in March 2020

e Investigation and Remediation of Releases Report in March 2020

e Errata for Conceptual Site Model Report, Revision 01, of June 2019 in April 2020

e Technical Memorandum, Evaluation of Chromatograms for Understanding TPH
Detections in Monitoring Wells in September 2020

Approval by the Regulatory Agencies of the documents will guide future release response actions.

7.0 Public Notifications

The Navy provided the Red Hill Update to the public at the Fuel Tank Advisory Committee (FTAC)
held via ZOOM on October 30, 2020. The script was submitted electronically to DOH and EPA

and is online at https://health.hawaii.gov/shwb/files/2020/11/Navy-Presentation-on-All-FCTs-

and-Red-Hill_10_30_2020.pdf and https://www.youtube.com/watch?v=iXnuRpvcVxY.

A copy of this information is included in Appendix C.

8.0 Conclusions and Recommendations

Results of groundwater sampling and analysis and drinking water sampling and analysis indicate
the release of JP-8 from Tank 5 has not impacted the Red Hill Shatft.

Additional release response actions have been negotiated with the EPA and DOH to protect the
drinking water sources near the Facility.

The next quarterly release response report will be submitted in April 2021 and will cover the
release response actions completed between January and March 2021.
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Red Hill Oil/Water Interface Measurements January 2014 to Present
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RHMWO1 RHMW02 RHMWO03 RHMWO5
Elevation = 101.9955 ft* Elevation = 104.5970 ft* Elevation = 120.8980 ft* Elevation = 101.3102 ft*

Date DTW (TOC) SWL LNAPL | DTW(TOC)| swL LNAPL DTW (TOC) SWL LNAPL DTW (TOC) SWL LNAPL
15-Jan-14 83.94 18.06 0 86.62 17.98 0 NT NT NT NT NT NT
16-Jan-14 NT NT NT NT NT NT NT NT NT 83.09 18.22 0
22-Jan-14 83.53 18.47 0 86.20 18.40 0 NT NT NT 82.87 18.44 0
23-Jan-14 83.58 18.42 0 86.24 18.36 0 NT NT NT 82.94 18.37 0
24-Jan-14 83.57 18.43 0 86.23 1837 0 NT NT NT 82.93 18.38 0
27-Jan-14 83.55 18.45 0 86.23 18.37 0 NT NT NT 82.93 18.38 0
28-Jan-14 83.56 18.44 0 86.25 18.35 0 102.52 18.38 0 82.94 18.37 0
29-Jan-14 83.56 18.44 0 86.22 18.38 0 NT NT NT 82.94 18.37 0
30-Jan-14 83.53 18.47 0 86.21 18.39 0 NT NT NT 82.93 18.38 0
31-Jan-14 83.53 18.47 0 86.19 18.41 0 NT NT 'NT 82.88 18.43 0
3-Feb-14 83.54 18.46 0 86.20 18.40 0 NT NT NT 82.91 18.40 0
4-Feb-14 83.54 18.46 0 86.20 18.40 0 NT NT NT 82.89 18.42 0
10-Feb-14 84.49 17.51 0 86.16 18.44 0 102.47 18.43 0 82.83 18.48 0
24-Feb-14 83.54 18.46 0 86.24 18.36 0 102.47 18.43 0 82.97 18.34 0
4-Mar-14* NT NT NT NT NT NT NT NT NT NT NT NT

13-Mar-14* NT NT NT NT NT NT NT NT NT NT NT NT
28-Mar-14 83.76 18.24 0 86.42 18.18 0 102.65 18.25 0 83.18 18.13 0

7-Apr-14* 83.42 18.58 0 86.43 18.17 0 NT NT NT 83.21 18.10 0

21-Apr-14 83.93 18.07 Q 86.58 18.02 0 102 !0 18 10 0 23 27 18 NA o

29-Oct-19 83.15 18.85 0 85.84 18.76 0 102.19 18.71 0 82.09 19.22 0

31-Jan-20 Obstructed NA 0 35.88 18.72 0 102.17 18.73 0 82.52 18.79 0

23-Apr-20 82.93 19.07 0 85.68 18.92 0 101.82 19.08 0 82.27 19.04 0

24-Jul-20 83.28 18.72 0 85.94 18.66 0 102.13 18.77 0 82.63 18.68 0

15-Oct-20 83.69 18.31 0 86.39 18.21 0 102.56 18.34 0 83.12 18.19 0

Notes:

1 - Elevations were updated based on the Well Elevation Survey Report, Red Hill Bulk Fuel Storage Facility (DON 2018).

2 - Dedicated groundwater pump was obstructing the path of the interface meter probe. Depth measured was based on the elevation of water

when pump was removed from the monitoring well (RHMWO05).

Measurements recorded by Environmental Science International from January 2014 to August 2015, unless otherwise noted.
Measurements recorded by Element Environmental, LLC from September 2015.

* - Measurements recorded by NAVFAC HI.
All units in feet (ft).
DTW (TOC) - depth to water from top of well casing
LNAPL - light non-aqueous phase liquid

NT - measurement not taken

SWL - static water level
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Soil Vapor Sampling Results through October 2020



Figure 1
Red Hill - Tank 02 (F-24)
Soil Vapor Measurements (Jan 2014 Through Oct 2020)
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Notes (where applicable):
ppbv: Parts Per Billion by Volume

JP-5: Jet Fuel, Propellant Number 5

F-76: Marine Diesel, Fuel Number 76

F-24: Jet Fuel, Fuel Number 24
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Figure 2
Red Hill - Tank 03 (F-24)
Soil Vapor Measurements (Jan 2014 Through Oct 2020)

Action Level (280,000 ppbv)
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Figure 3
Red Hill - Tank 04 (F-24)
| Vapor Measurements (Jan 2014 Through Oct 2020)
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JP-5: Jet Fuel, Propellant Number 5
F-76: Marine Diesel, Fuel Number 76

ppbv: Parts Per Billion by Volume
F-24: Jet Fuel, Fuel Number 24

Notes (where applicable):



Figure 4
Red Hill - Tank 05 (F-24)
Soil Vapor Measurements (Jan 2014 Through Oct 2020)
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Figure 5
Red Hill - Tank 06 (F-24)
Soil Vapor Measurements (Jan 2014 Through Oct 2020)
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Figure 6
Red Hill - Tank 07 (JP-5)
Soil Vapor Measurements (Jan 2014 Through Oct 2020)
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JP-5: Jet Fuel, Propellant Number 5
F-76: Marine Diesel, Fuel Number 76

ppbv: Parts Per Billion by Volume
F-24: Jet Fuel, Fuel Number 24

Notes (where applicable):



Figure 7
Red Hill - Tank 08 (JP-5)
| Vapor Measurements (Jan 2014 Through Oct 2020)

So

Action Level (280,000 ppbv)

s

—e— SV08 M —a&— SV08 D

—m— SV08 S

500,000 —

Past 12 Months

50,000 —
45,000
40,000
35,000
30,000
25,000
20,000
15,000
10,000

(rqdd) syuaw

=)

@

01020,
-60- mau
2-80-0202§

2100202 §

500202

Date

00

| §
-£0-0202% i !

20-020¢]

-10-020C§

218102

]

-y

0z §

5,000
0

450,000 ——

400,000 ——

350'000 L ———

3 i
|
ansesjy Jodep [0S M
T T T }
{ | i
i |
i f H
{ 1
1 ] ]
i ]
i I
i { H
{ i !
1 { { i
m m
! [ w |
! { { i |
{ | i { {
i | ] | i
] | | 4 i
{ I i
i | i i |
| | i { |
i 1 } i
{ { i
1 | H
|

300,000 —
250'000 [ ——
200,000 —

(Aqdd) syuswainsesyy Jodep 108

150,000 ——

Date

Notes (where applicable):
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F-76: Marine Diesel, Fuel Number 76

ppbv: Parts Per Billion by Volume
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Figure 8
Red Hill - Tank 09 (JP-5)
il Vapor Measurements (Jan 2014 Through Oct 2020)
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Notes (where applicable):

JP-5: Jet Fuel, Propellant Number 5
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Figure 9
Red Hill - Tank 10 (JP-5)
| Vapor Measurements (Jan 2014 Through Oct 2020)
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Figure 10
Red Hill - Tank 11 (JP-5)
Soil Vapor Measurements (Jan 2014 Through Oct 2020)
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Figure 11
Red Hill - Tank 12 (JP-5)
Soil Vapor Measurements (Jan 2014 Through Oct 2020)

—&— SV12D

—eo— SV12 M

—m— SV12 S

500,000 —
450,000 i

i
M
i
W

e s

400,000 —-

350,000 =i
300,000 ———

250,000 =

0101161610 R
150,000 =
100,000 —-

50,000 ==

(nqdd) syuawainsesyy Jodep [108

$1-01-0202
§2-60-020¢2
12-80-0202
$2-L0-020¢
61-90-0202
22°50-0202;
£2-90-020¢
£2°€00202
61-20020¢
1£°10-0202

6L-L1-6}
LE-01-610C
02-60-6102
128076100
62°06102
81-90610¢
£2°50°6102
9C90°610¢;
61-€0°6102
61-20610C
¥210610C
8L-C1-810¢
0Z-11-8L02
0€-0L-810¢;

81-60-8102
PE-86-8162
G2-L08102]
02-90-840¢;
22508102
G2v0-8L02
02-€0-8102
12208102
¥2-10-8102
61-21-L102
62711210
920L-210C
12-60-2102
£0-80°L10C
V22072408
229072102}
9Z-60°L40C
02-%0"L102;
¥2-€0-L102
2eeoLioe
1E-10-2102
02-¢1-9102
2149102
61-0L-910¢
12-60-9102
€2-80-9102
22109102}
12-90-9102
£2°60-910¢]
02-70-940C
G1-€0°910¢
11-20-9L02
0Z-1091L02

02-0L-GL0¢;
€2°60°GH0C!
12806102
12-106102
§Z-90°G102]
82°50-GH02
02405102
9C€0°540C]
127205102
82106102
€2-2LpL0T]
0Z-4-#10¢]
L2:01-v40C;
erachdivg

12-80710¢

2T L0°vH0C!
¥2-90°v10¢;
8Z-G0°V40Z!
[Tt
8C-€0¥10C
¥2-z0vioe
0E-L0°¥L02

Page 11 of 18

Date

JP-5: Jet Fuel, Propellant Number 5
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Figure 12
Red Hill - Tank 13 (JP-5)
Soil Vapor Measurements (Jan 2014 Through Oct 2020)
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JP-5: Jet Fuel, Propellant Number 5

ppbv: Parts Per Billion by Volume
F-24: Jet Fuel, Fuel Number 24

F-76: Marine Diesel, Fuel Number 76
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Figure 13
Red Hill - Tank 14 (JP-5)

Soil Vapor Measurements (Mar 2014 Through Oct 2020)
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Figure 14
Red Hill - Tank 15 (F-76)

Soil Vapor Measurements (Jan 2014 Through Oct 2020)

—&— SV15D

—e— SVI15M

—— SV15 8

Action Level (14,000 ppbv)

15,000 —

i i
§2-60-020
12800202
7]
- v
)
c
) W
s Fool | g
| §
] -
- ,
- m
()] ! o
i\
P {
I
(@] o (@) o o o o
(@} o o Qo o (@]
=} (=} S (=} (=} o
© Yo} < [s0} N -
(Aqdd) syuawainseayy lodep [0S
| | {
i i W
| i
!
w
|
|
!
! i
1 i
w 4
| i
W
| | |
(@} o (@}
(@} Q Q
S o o
N [0} ©
N

(nqdd) syuswainseayy lodep |10

52607402 =

51-01-020Z

§¢-60-0202
12-80-020¢
$2-10-020C

61-90-0202
22°50-020¢
£290-020¢;
£2°€0-0202
61-20-020¢
LE-10-020
61216102
6L-LL-6L0
1E-01-6102
02-60-640¢
12806102
62°06102
81-906102
€2°50°6102
92-40°610¢
il
SLE0BLOZEN
6120640
y210°6102
81-z1-8L0z i
021 1-8L0CE N,
0£-0L-810

8160840
OF 28R
§2°L0°810C
02-90°810Z
22508102
S2v0-8L02
02-€0-8102
12-20-8402
ye-10-8L0C

d
BL-¢L-L10¢
6211-L102 ‘
&l
9¢-04-£10¢ '
+260-210¢
€2-80°L102 4

12-L0-210C #
i3

W
02-¥0-L102
p2-e0-LL02

22°20-L102
1E-L0-L108

12-60-9102;
2909102
22-10-9102
1290910

£2-509102 <

P

51-60-940
11209102
0z-10-9102
11216107
8I-LL510
0015402
26061
12805402 2
12106102,
5290510 -
82505108
024051024
AR
122050
S
82-10-SL02l
Ui

0z H Pl RN
12-01-p o

L7 Ny
L0702
(2

SOIoE
82:50-7102
12 P0PL0
8260402
L
¥220710
08405102 \\_

o

Date

Notes (where applicable):
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Figure 15
Red Hill - Tank 16 (F-76)
| Vapor Measurements (Jan 2014 Through Oct 2020)
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Figure 16
Red Hill - Tank 17 (JP-5)
Soil Vapor Measurements (Jan 2014 Through Oct 2020)
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JP-5: Jet Fuel, Propellant Number 5
F-76: Marine Diesel, Fuel Number 76

0

F-24: Jet Fuel, Fuel Number 24

Notes (where applicable):
ppbv: Parts Per Billion by Volume



Figure 17
Red Hill - Tank 18 (JP-5)
| Vapor Measurements (Jan 2014 Through Oct 2020)
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JP-5: Jet Fuel, Propellant Number 5

ppbv: Parts Per Billion by Volume
F-24: Jet Fuel, Fuel Number 24

F-76: Marine Diesel, Fuel Number 76
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Figure 18
Red Hill - Tank 20 (JP-5)
Soil Vapor Measurements (Jan 2014 Through Oct 2020)
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JP-5: Jet Fuel, Propellant Number 5

ppbv: Parts Per Billion by Volume
F-24: Jet Fuel, Fuel Number 24

F-76: Marine Diesel, Fuel Number 76
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Review of Sites

Permanently out of use:
e Hickam POL Annex (Kipapa)
e Hickam POL Annex (Waikakalaua)

Temporarily out of use (pending decommissioning):

e Kuahua Peninsula (a.k.a. Diesel Purification Plant)

Currently in use:
e Pacific Missile Range Facility
e Red Hill Underground Storage

M



Hickam Fuel Annexes

Kipapa:

* Monitored natural attenuation
enhanced with bioventing (currently
shutdown)

* Annual groundwater monitoring
annually

Waikakalaua:
* A Record of Decision approved and

— g signed by DOH on 19 Oct 2009 with a

no further action decision

w



Kuahua Peninsula

MAP: Map Hawaii Department of Health
Safe Drinking Water Branch (2016)

20
Miles

(a.k.a Diesel Purification Plant)

Kuahua:

Contract in progress to empty, clean,
cap, and secure eight USTs and
associated piping

Area development plan includes
removing the USTs and tank system,
no timeline yet for the demolition

4



Pacitic Missile Range Facility

PMRE:

* All tanks at PMRF currently in use
continue to successfully pass monthly
release detection evaluation

* Currently removing 4 tanks from
service due to reduced requirement
for operational storage at this time

MAP: Map Hawaii Department of Health Legend
Safe Drinking Water Branch (2016) e Highways
Drinking Water Aquifer? [§
0 5 10 20 B No
Miles YES




Red Hill Bulk Fuel Storage Facility

Navy
Update on the
Administrative Order on Consent
(AOC)

= Completed items since the last FTAC
= On-going Actions
= Targeted items for completion before the next FTAC

~
O



| Bulk Fuel Storage Facility
ndate on AOC Actions

Actions completed since last meeting:

* Investigation & Remediation of Releases and Groundwater Flow Model
Reports submitted to DOH/EPA (March 2020)

* DOH/EPA approved Destructive Testing Results Report (July 2020)

* Installation of three additional Red Hill Monitoring Wells

* Tank 5 returned to service (May 2020)

* Tank 18 removed from service for CIR program

* Conducting feasibility study for secondary containment at Red Hill
* Partnership established with the University of Hawaii



Improved Fill Plan

Fill Levels

Total of 10.8 million
gallons of F-24 jet fuel

170’

............. 1507 waxssn s w i - - - -

............. 1307 L ..

............. 100 EECITE R . . . .

............. 907 S ..

4.3M gallons

3.1M gallons

llllllllllllll 49‘ EEEENNREEEERRREE

1.9M gallons

70 ...

Increments/Tests

10th increment
4th tank tightness test

9th increment

8th increment

7th increment
3 tank tightness test

6th increment

5th increment
2"4 tank tightness test

4th increment

3rd increment
15 tank tightness test

« 2nd increment

1st increment

Tank 5 completed a rigorous Clean, Inspect, Repair (CIR) process.

Since the tank was last filled, the Navy has improved quality
control, the response plan, fill procedures, and has added layers
of protection.

The tank was gradually filled in 10 increments, grouped into four
phases. Tank tightness tests were conducted in each of those
four phases, as indicated in green.

The tests independently confirmed the integrity of the tank
using approved EPA methodology.

As the tank was slowly filled, the amount of fuel was
automatically measured to an accuracy of 1/16th inch (thickness
of a nickel) to better track fuel levels.

To verify the automatic measurements, manual measurements
were taken at least every eight hours using equipment certified
by the National Institute of Standards and Technology.

HI Dept. of Health inspected the filling of Tank 5. No issues
identified.

oo



Tank 5 Tank Tightness Test Results

Test | Certified
c ohil )
Fuel Designation Height. | Gapacity Pro.d et MDLR Test Date Result

System (Feet) | (Gallons) | Height Gob)

(Feet) ep
Red Hill 70.20 0.5 4 March - 9 March 2020 Pass
Fuel _ o 110.08 0.5 19 March - 24 March 2020 Pass
BFCUST 5 250 12,700,000 e = v :

Storage 150.15 0.5 1 April - 6 April 2020 Pass
Compigs 201.88 0.5 15 April - 20 April 2020 | Pass
Table Notes:

1. Tank height 1s rounded to the nearest foot.
2. Tank volume 1s rounded to the nearest hundred thousand gallons.




Secondary Containment
Feasibility Study

STAGE 1: Initial Specification and Feasibility Assessment
— Deliverables: Concept validation and development, membrane feasibility report, small scale model
— Award: Validation and development funded and awarded

Signed OTA 0'9' Design & Construct Iy
o Initial Specification and 19'1} Concept Design 061' Prototype Red Hill 19'1'
‘,61 Feasibility Assessment P.\\C" Development L Secondary Containment
I\,
Stage 1 Stage 2 Stage 3




Eleven Initiatives funded by ONR ($1.9M)
Applied Research Laboratory Effort

Flexible Environmental Sensing System
Cybersecurity for Red Hill Data-Collection
Advanced Data Analysis for Operational Awareness
Graphical User Interface Dashboard

Red Hill Movie and Mobile Application

S N

College of Engineering Effort

Ultrasonic, Infrared and Electromagnetic Tank Inspection
Inspect and Repair Protocols for Red Hill Bulk Fuel Storage Tanks (RHBFST)
Mapping of RHBFST Corrosion by Advanced Microscopic Methods

Concrete Degradation, Inspection and Retrofit

mo= B

Permanent-Magnet, Wall-Crawling Mobile Robot for Remote Inspection of Backside Corrosion of
RHBFST While Fuel-submerged

6. Microbial Degradation of Fuel Hydrocarbons in Subsurface for Early Detection of RHBFST
Releases

Scheduled for completion by AUG 2021

w

11



Flexible
Environmental
Sensing System

Cybersecurity CUI Enclave

vvvvvvvv

Monitorirg
well

R A E RS
G i

Underground tanks e

Microbial Degradation
of Fuel Hydrocarbons
in Subsurface Soil

Wall-Crawling Robot for Remote Corrosion
Inspection While Submerged




Red Hill Bulk Fuel Storage Facility
Update on AOC Actions

Ongoing work:

* Semi-annual Tank Tightness Testing

* Continuous Release Detection Equipment

* Real Time Soil Vapor Monitoring Pilot Project

* Development of Need & Scope of Modified Corrosion & Metal Fatigue
Practices

* Installation of Red Hill Monitoring Well Nos. 01R, 16A and 17

* Ongoing Groundwater Modeling Working Group Collaboration with BWS,
UH, USGS, DOH, and EPA

* Quarterly Groundwater Monitoring
* Monthly Soil Vapor Monitoring

* Monthly Water Interface Testing

* Annual Water Quality Reporting

* Annual Split Sampling
w



Drinking Water Remains Safe &

Clean - Year after Year

‘[W]e conducted tests for over 70 contaminants that have potential for being found in your drinking
water.......In all cases, the levels measured met both EPA and State Requirements for safe drinking water.”
-Joint Base Pearl Harbor-Hickam Water June 2020 Water Quality Report
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“The water serving Halawa Shaft and Moanalua Wells has been tested
and meets all Federal and State standards.”
* Board of Water Supply 2020 Water Quality Report
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| Bulk Fuel Storage Facility
ndate on AOC Actions

Actions scheduled for completion prior to next meeting:

* Continue to execute Long-term Quarterly Groundwater Monitoring and
Monthly Soil Vapor Monitoring

* Continue to conduct semi-annual Tank Tightness Testing
* Continue installation of additional Red Hill Monitoring Wells
* Receive, review and reply to EPA/DOH on:

* Tank Upgrade Alternatives Decision Document

* Release Detection Decision Document

* Groundwater Flow Modeling Report

* Investigation and Remediation of Releases Report
* Pursue Continuous Release Detection and Continuous Soil Vapor Monitoring
e Submit and obtain approval from EPA/DOH of:

* SOW for Modified Corrosion and Metal Fatigue Practices

* SOW for Phase 2 Risk and Vulnerability Assessment

w
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DETECTION ‘

Conducting daily visual inspection of pipeline twice the state requirement

Conducting manual fuel inventory trend analysis

Installing permanent enhanced release detection system in each
tank

6. Improved fuel inventory monitoring using automated fuel
handling equipment

el B A

- 2015; add 13 mo

Conducting continuous (versus monthly) soil vapor monitoring 5. Increased tank tightness testing from annual to semi-annual,

Increased groundwater monltorlng wells from seven to 16 since

s B e B et A e N L e — 1 M | 3 3



Red Hill Bulk Fuel Storage Facility
Clean, Inspect and Repair Status

The Regulatory Agencies approved the Tank Inspection
Repair and Maintenance (TIRM) Process for Red Hill

* Detailed marking of a tank allows for a more
precise/thorough inspection. This results in higher
quality control and quality assurance.

* This state-of-the-art technology identifies the
difference between:

* Aesthetics — dents, etc. (non-actionable)
* Defects — welds, pits, etc. (actionable)

*Corrosion — depending on plate thickness
(actionable/non-actionable)

*Redundancy — redundant measures in place

e The filling sequence has been refined to better detect
problems (i.e. 4 TTT rather than just one at the end)

LAYER OF PROTECTION - PREVENTION

“



Release Detection

Leak Detection Systems (LDS) are certified by the National Working Group for Leak Detection

Currently tank tightness testing is achieved at Red Hill via a service contract.

Since 2009 when tank tightness testing began, every tank in service has been tested and successfully passed tank
tightness testing.

In 2018, tank tightness testing increased frequency to semi-annual.

Red Hill tank tightness testing is independent of the automated fuel handling equipment currently monitoring levels
in each tank in service

The Navy plans to permanently install LDS equipment which will allow tank tightness testing to occur on demand,
should there be any indirect indications of a potential release

LAYER OF PROTECTION - DETECTION

“
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RED HiLL GROUNDWATER MONITORING NETWORK:

The Navy continues to install new monitoring wells to
expand its Red Hill groundwater monitoring network.

The network currently consists of Red Hill Shaft and 16
monitoring wells throughout Red Hill and in South Halawa
Valley.

The Navy regularly tests groundwater in all network
monitoring wells and in Red Hill Shaft.

Drinking water at Red Hill Shaft has always tested safe for
drinking.
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AOC Public Meeting
to inform Public /
Public feedback

Navy/DLA Proposes Decision
Submitted Sept 2019

¥

/ Other AOC Sections:
2. TIRM

4. Release Detection

5. Corrosion

6. Investigation of Releases
7. Groundwater Protection

\8. Risk Assessment J

Decision Process

Regulator lead
Public Meeting for
formal comments

| —

Brief
Congress
and
Execute

* EPA/DOH
Reviews Decision

 IFEPA/DOH Disapproves
. Decision

*Repeat Process At least Every Five (5) Years
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Permit Status

“The DOH considers Navy Region Hawaii’s (Navy’s) submission of its
application for a permit as timely. Based on this, the DOH intends to
allow the Navy to continue to operate the subject UST system until its
decision on the permit application is rendered.”

“Perform semi-annual tank tightness testing ...in accordance with the
description provided under the heading “Tanks — Release Detection” ... of the
permit application received by DOH on May 23, 2019 for any and all tanks
storing product.”
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summary

» Investments to protect drinking water
» $203M since AOC was signed
» S470M through FY25

: Capacity + Capability » Navy moving forward with Secondary Containment

Resilient S UEES ) > Navy’s partnership with University of Hawaii

» Water continues to be safe to drink
» Routine water sampling/testing

» Tanks continue to pass semi-annual tank tightness
tests

» AOC is working

» Navy/DLA is accountable to EPA and the State
of Hawaii

» Navy/DLA meeting all AOC deadlines

» TUA and Release Detection Decision Document
submitted September 2019

» Red Hill fuel is critical to National Security and the
people of Hawaii

“
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And Finally.....

Environmental

Protection

Protection 1 Our
of Human ~ Nation’s

Health ~ Security

The Navy is taking significant actions to protect our environment,
our nation’s security, and human health

The final Tank Upgrade Alternative Decision accomplishes
all three of these important goals

“
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Mahalo

Questions?





