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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 July
and September 2016 in response to the fuel reportedly released from Tank 5 in January 2014.

Soil vapor 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. Laboratory analytical results continue to indicate the drinking water at Red Hill is
in compliance with all Federal and State regulations and safe for human consumption.

The Navy continues to perform work to ensure the drinking water around the Facility 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 11-281-80.1, Release Response Reporting, this
Quarterly Release Response Report presents the following information:

1) All release response actions taken pursuant to subchapter 7 after the last reported date;
2) A plan for future release response actions to be taken; and

3) Information required pursuant to section 11-281-78.1.

This report presents a summary of the release response activities performed from July 1 through
September 30, 2016 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

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

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 F1- Military and Federal), located in
Halawa Heights, 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 site is at an elevation of
approximately 200 to 500 feet above mean sea level (msl) (Environmental Science International,
Inc., 2014).

The Facility is bordered on the west by the United States (U.S.) Coast Guard reservation, on the
south by residential neighborhoods, and on the east by Moanalua Valley. 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 eighteen (18) active and two (2) 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-5 (JP-5), Jet A Aviation
Fuel (F-24), or Marine Diesel Fuel (F-76). Tank 5 was used to store Jet Fuel Propellant-8 (JP-8).

Four (4) groundwater monitoring wells (wells RHMWO01, RHMW02, RHMW03, 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) Well 2254-01. Navy Well 2254-01 is located
down-gradient of the USTs and provides potable water to the JBPHH Water System, which
serves approximately 65,200 military customers. Naval Facilities Engineering Command
(NAVFAC) Public Works Department operates the infiltration gallery and Navy Well 2254-01.

Five (5) groundwater monitoring wells (RHMW04, RHMWO06, RHMWO07, HDMW2253-03, and
OWDFMWO01) are located outside of the Facility tunnel system. Monitoring well RHMWO04 is
located by the Navy firing range. Well HDMW2253-03 is located at the Halawa Correctional
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Facility (outside the Facility) and well OWDFMWO0L1 is located at the former Oily Waste
Disposal Facility, near Adit 3.

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 July 1 through September 30, 2016.

3.1 Oil/Water Interface Measurements

The water level at each well was gauged and measured for the presence of light non-aqueous
phase liquids (LNAPLS) using an interface meter. The interface meter was lowered into the
wells and sampling point 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 monitoring wells RHMWO01, RHMWO02,
RHMWO03, and RHMWO05 in July, August, and September 2016. No LNAPL was detected. A
summary of interface measurements from January 2014 through September 2016 are 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 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 F-24, 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.

Soil vapor monitoring was performed at all active and accessible tanks in July, August, and
September 2016. Soil vapor VOC concentrations at Tank 5 were below the action level of
280,000 ppbv during the July, August, and September monitoring events. In July, August, and
September, soil vapor VOC concentrations at all other active and accessible tanks were below
the action levels, with no consistent trending.

Soil vapor sampling results from March 2008 through September 2016 are presented in
Appendix B.
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3.3  Groundwater Sampling and Analysis

Groundwater samples were collected from sampling point RHMW2254-01 and monitoring wells
located inside and outside the Red Hill lower access tunnel in July 2016. All groundwater
samples were analyzed for petroleum constituents.

Analytical results for wells RHMWO01, RHMW02, and RHMWO03 were compared to site specific
risk based levels (SSRBLs) for total petroleum hydrocarbons as diesel fuel (TPH-d) and benzene
(TEC, 2008). Groundwater analytical results were also compared to DOH Environmental Action
Levels (EALSs) for sites where groundwater is a current or potential drinking water source (DOH,
2011).

3.3.1 Inside Tunnel Wells

Groundwater samples were collected from four (4) groundwater monitoring wells (wells
RHMWO01, RHMWO02, RHMWO03, and RHMWO05) located within the lower access tunnel, and
one (1) sampling point (RHMW2254-01) located at Red Hill Shaft. A summary of sampling
activities and laboratory analytical results are provided in a groundwater monitoring report,
presented as Appendix C.

3.3.2 Outside Tunnel Wells

Groundwater samples were collected from five (5) groundwater monitoring wells (RHMWO04,
RHMWO06, RHMWO07, HDMW2253-03, and OWDFMWO01) located outside of the Facility
tunnel system. A summary of sampling activities and laboratory analytical results are provided
in a groundwater monitoring report, presented as Appendix D.

3.4 Drinking Water Sampling

Drinking water samples were collected from the Red Hill Shaft post-treatment regulatory
compliance sampling point (360-011, Tap Outside Chlorine Building) on September 20, 2016.
Samples were analyzed for Lead, JP-8/F-24, and contaminants listed in the Transition Plan. A
drinking water sample was also collected from the Red Hill Shaft pre-treatment regulatory
compliance sampling point (360-001, Red Hill Shaft Pumphead) on December 16, 2015 and
analyzed for TPH-o0 and contaminants listed in the Transition Plan. The analysis for TPH-o was
a one-time event not required by the Transition Plan. Collection of samples from sampling point
360-001 is also not required by the Transition Plan.

U.S. Environmental Protection Agency (EPA) Methods 524.2 (VOCs), 525.2 (SVOCs), 8015B
(JP-8/F-24 and TPH-0), and 200.8 (Lead) were used and all analyses were conducted by labs
certified by the DOH State Laboratories Division.

Lead was detected at a concentration below the action level in the sample that was collected
during the June 21, 2016 event and acceptable for distribution. Sample test results for the
December 16, 2015 and September 2016 events were below detectable levels and acceptable for
distribution. A summary of the drinking water sampling is provided in Table 1.
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360-011, Tap Outside Chlorine Building (After Treatment)
1/14/2014 ND - ND [ ND [ ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND ND ND | ND | ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND
1/16/2014 ND - ND | ND [ ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND ND ND | ND | ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND
1/21/2014 ND - ND [ ND [ ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND ND ND | ND | ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND
1/28/2014 ND - ND | ND [ ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND ND ND | ND | ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND
2/11/2014 ND 5.2 ND [ ND [ ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND ND ND | ND | ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND
2/28/2014 - ND - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
3/11/2014 ND ND ND [ ND [ ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND ND ND | ND | ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND [ ND
4/8/2014 ND ND ND | ND [ ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND ND ND | ND | ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND
5/13/2014 - ND - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
6/10/2014 - ND - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
7/8/2014 ND ND ND [ ND [ ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND ND ND | ND | ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND
10/7/2014 ND ND ND | ND [ ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND ND ND | ND | ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND
1/21/2015 ND ND ND [ ND [ ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND ND ND | ND | ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND
4/7/2015 ND ND ND | ND [ ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND ND ND | ND | ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND
6/16/2015 ND ND ND [ ND [ ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND ND ND | ND | ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND
9/15/2015 ND ND ND | ND [ ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND ND ND | ND | ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND
12/15/2015 ND - ND [ ND [ ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND ND ND | ND | ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND [ ND
12/21/2015 - ND - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
3/22/2016 ND ND ND [ ND [ ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND ND ND | ND | ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND
6/21/2016 ND 1.8 ND | ND [ ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND ND ND | ND | ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND
9/20/2016 ND ND ND [ ND [ ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND ND ND | ND | ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND
12/20/2016
360-001, Pumphead
1/16/2014 ND - ND [ ND [ ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND ND ND | ND | ND [ ND [ ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND
2/11/2014 - 3.7 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2/28/2014 - ND - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
3/11/2014 - ND - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
4/8/2014 - ND - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Method 8015B 200.8 524.2 525.2
NOTES: HISTORICAL DRINKING WATER RESULTS AT RED HILL SHAFT:
1. MCLs are drinking water maximum contaminant levels per 40 CFR 141 and HAR 11-20. - Lead, VOCs and SVOCs regulated by HAR 11-20 and are monitored every 3 years. All petroleum-related contaminants were ND since 2000
2. Action levels from "Evaluation of Environmental Hazards at Sites with Contaminated Soil and (monitoring data not available prior to 2000).
Groundwater, Hawaii Edition", Fall 2011 (revised January 2012), Hawaii Department of Health Hazard - UEM conducted additional monitoring for benzene, toluene, and xylene quarterly and benzo(a)pyrene twice a year from mid 1990's - 2013.
Evaluation and Emergency Response Results not available prior to 2002. All results from 2002 were ND .
3. MRL is the Minimum Reporting Level - UEM also conducted additional quarterly monitoring for lead from mid 2012 - 2013. Lead was detected on:
4. One time sample to analyze for TPH-0. Detection levels less than or equal to MRLs 8/17/12 6 ppb
5. ND - not detected at the minimum reporting level (MRL) 11/27/12 1 ppb
8/22/13 1.9 ppb
11/19/13 1.8 ppb

Updated 7/25/16
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4.0 Continued Groundwater and Soil Vapor Monitoring

Based on discussions with DOH and EPA, continued monitoring of the groundwater and soil
vapor will be conducted as follows:

e Oil/water interface measurements — monthly

e Soil vapor sampling — monthly

e Groundwater sampling and analysis — quarterly

Monitoring results will be submitted to DOH for each sampling event.

5.0 Continued Drinking Water Sampling

In accordance with the approved Transition Plan, drinking water sampling will continue on a
quarterly schedule at the entry point to the distribution system (360-011 Tap Outside Chlorine
Building). Samples will be analyzed using the following analytical methods:

e VOCs-EPA524.2

e SVOCs-EPA525.2

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

e Lead-EPA 200.8

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
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 May
2016. Comments were received from the Regulatory Agencies in September 2016. The Navy
and DLA are working with the Regulatory Agencies on the requested revisions.

7.0 Public Notifications

The Navy provided notifications to the public through the following documents:
e Press Release “Navy’s Red Hill Work Plan response statement” of October 3, 2016
e Press Release “Navy keeps stakeholders informed about Red Hill” of September 28, 2016
e Red Hill Update Stakeholder Letter of September 23, 2016
e Press Release “Navy breaks ground on 11" Red Hill groundwater monitoring site” of
July 27, 2016

Copies of these documents are included as Appendix E.
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8.0 Conclusions and Recommendations

Results of oil/water interface measurements, 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 Shaft.

Additional release response actions have been negotiated with the EPA and DOH to protect the
drinking water sources located down-gradient of the Facility.

The next quarterly release response report will be submitted in January 2017 and will cover the
release response actions completed between October and December 2016.
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Appendix A
Oil/Water Interface Measurements
January 2014 through September 2016



Red Hill Oil/Water Interface Measurements January 2014 through September 2016

RHMWO1 RHMWO02 RHMWO03 RHMWO05
Elevation = 102.27 ft! Elevation = 104.76 ft! Elevation = 121.06 ft! Elevation = 101.55 ft!
Date DTW (TOC) SWL LNAPL | DTW (TOC) SWL LNAPL | DTW (TOC) SWL LNAPL | DTW (TOC) SWL LNAPL
15-Jan-14 83.94 18.33 0 86.62 18.14 0 NT NT NT NT NT NT
16-Jan-14 NT NT NT NT NT NT NT NT NT 83.09 18.46 0
22-Jan-14 83.53 18.74 0 86.20 18.56 0 NT NT NT 82.87 18.68 0
23-Jan-14 83.58 18.69 0 86.24 18.52 0 NT NT NT 82.94 18.61 0
24-Jan-14 83.57 18.70 0 86.23 18.53 0 NT NT NT 82.93 18.62 0
27-Jan-14 83.55 18.72 0 86.23 18.53 0 NT NT NT 82.93 18.62 0
28-Jan-14 83.56 18.71 0 86.25 18.51 0 102.52 18.54 0 82.94 18.61 0
29-Jan-14 83.56 18.71 0 86.22 18.54 0 NT NT NT 82.94 18.61 0
30-Jan-14 83.53 18.74 0 86.21 18.55 0 NT NT NT 82.93 18.62 0
31-Jan-14 83.53 18.74 0 86.19 18.57 0 NT NT NT 82.88 18.67 0
3-Feb-14 83.54 18.73 0 86.20 18.56 0 NT NT NT 82.91 18.64 0
4-Feb-14 83.54 18.73 0 86.20 18.56 0 NT NT NT 82.89 18.66 0
10-Feb-14 84.49 17.78 0 86.16 18.60 0 102.47 18.59 0 82.83 18.72 0
24-Feb-14 83.54 18.73 0 86.24 18.52 0 102.47 18.59 0 82.97 18.58 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 18.51 0 86.42 18.34 0 102.65 18.41 0 83.18 18.37 0
7-Apr-14* 83.42 18.85 0 86.43 18.33 0 NT NT NT 83.21 18.34 0
21-Apr-14 83.93 18.34 0 86.58 18.18 0 102.80 18.26 0 83.27 18.28 0
8-May-14* 84.03 18.24 0 86.68 18.08 0 NT NT NT 83.46 18.09 0
22-May-14* 83.81 18.46 0 86.47 18.29 0 NT NT NT 83.15 18.40 0
27-May-14 83.91 18.36 0 86.60 18.16 0 102.85 18.21 0 83.31 18.24 0
10-Jun-14* 83.93 18.34 0 86.55 18.21 0 NT NT NT 83.34 18.21 0
23-Jun-14 84.06 18.21 0 86.72 18.04 0 103.99 17.07 0 83.54 18.01 0
21-Jul-14 84.13 18.14 0 86.80 17.96 0 102.98 18.08 0 83.49 18.06 0
27-Aug-14 84.01 18.26 0 86.65 18.11 0 102.87 18.19 0 83.04 18.51 0
25-Sep-14 84.64 17.63 0 87.27 17.49 0 103.51 17.55 0 84.10 17.45 0
28-Oct-14 83.79 18.48 0 86.51 18.25 0 102.78 18.28 0 83.21 18.34 0
20-Nov-14 83.87 18.40 0 86.56 18.20 0 102.78 18.28 0 83.35 18.20 0
23-Dec-14 83.67 18.60 0 86.37 18.39 0 102.64 18.42 0 83.05 18.50 0
28-Jan-15 83.63 18.64 0 86.35 18.41 0 102.63 18.43 0 83.03 18.52 0
27-Feb-15 83.68 18.59 0 86.28 18.48 0 102.52 18.54 0 83.06 18.49 0
26-Mar-15 83.83 18.44 0 86.04 18.72 0 102.79 18.27 0 83.24 18.31 0
21-Apr-15 84.33 17.94 0 86.97 17.79 0 103.18 17.88 0 83.72 17.83 0
28-May-15 84.29 17.98 0 86.97 17.79 0 103.24 17.82 0 83.95 17.60 0
25-Jun-15 84.58 17.69 0 87.28 17.48 0 103.57 17.49 0 83.75 17.80 0
21-Jul-15 84.58 17.69 0 87.24 17.52 0 103.44 17.62 0 83.76 17.79 0
27-Aug-15 84.44 17.83 0 87.13 17.63 0 103.41 17.65 0 83.69 17.86 0
23-Sep-15 84.26 18.01 0 86.91 17.85 0 103.21 17.85 0 83.63 17.92 0
20-Oct-15 84.00 18.27 0 86.38 18.38 0 103.38 17.68 0 Obstructed NT NT
18-Nov-15 84.25 18.02 0 86.93 17.83 0 103.24 17.82 0 84.62° 16.93 0
17-Dec-15 83.76 18.51 0 86.36 18.40 0 102.56 18.50 0 83.18 18.37 0
20-Jan-16 83.31 18.96 0 85.97 18.79 0 102.21 18.85 0 Obstructed NT NT
17-Feb-16 83.17 19.10 0 85.81 18.95 0 102.10 18.96 0 Obstructed NT NT
15-Mar-16 82.89 19.38 0 85.60 19.16 0 101.82 19.24 0 82.26 19.29 0
20-Apr-16 82.97 19.30 0 85.63 19.13 0 101.91 19.15 0 82.31 19.24 0
23-May-16 83.14 19.13 0 85.81 18.95 0 102.03 19.03 0 82.50 19.05 0
21-Jun-16 83.16 19.11 0 85.77 18.99 0 10.03 111.03 0 82.54 19.01 0
20-Jul-16 83.32 18.95 0 85.99 18.77 0 102.31 18.75 0 82.63 18.92 0
23-Aug-16 83.27 19.00 0 85.96 18.80 0 102.20 18.86 0 82.63 18.92 0
21-Sep-16 83.13 19.14 0 85.74 19.02 0 102.06 19.00 0 82.44 19.11 0
Notes:

1 - Elevations were updated based on the Groundwater Flow Direction/Gradient and Tier 3 Risk Assessment Re-evaluation Letter Report, Red Hill
Bulk Fuel Storage Facility, Pearl Harbor, Hawaii, Contract No. N47408-04-D-8514, Task Order 54, dated April 15, 2010.
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 (RHMWA05).
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




Appendix B
Soil Vapor Sampling Results through September 2016



Figure 1
il Vapor Measurements
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Table 1
Soil Vapor Results for SV02 (ppbv)
Historical Soil Vapor Monitoring Results - January 2014 Through Present Event
Red Hill Bulk Fuel Storage Facility

Date SV02S |Sv02M |Sv02D
1/30/2014 11 11 8
2/24/2014 135 51 82
3/5/2014 1 0
3/10/2014 1 11 1
3/25/2014 146 19 47
4/7/2014 575 342 308
4/22/2014 739 610 662
5/8/2014 481 308 333
5/21/2014 344 280 278
5/27/2014 481 697 413
6/11/2014 527 475 468
6/23/2014 170 183 169
7/21/2014 527 392 426
8/27/2014 180 105 199
9/25/2014 1028 827 830
10/29/2014 409 227 164
11/20/2014 194 167 309
12/23/2014 810 811 715
1/28/2015 3808 2150 | 2530
2/27/2015 129 160 133
3/26/2015 360 115 176
4/20/2015 157 123 164
5/28/2015 1285 1146 | 1011
6/25/2015 159 172 248
7/20/2015 238 187 243
8/27/2015 196 199 270
9/23/2015 341 305 311
10/20/2015 276 314 323
11/18/2015 NC, NC, NC,
12/17/2015 320 904 226
1/20/2016 739 616 731
2/17/2016 671 664 662
3/15/2016 550 565 512
4/20/2016 454 445 393
5/23/2016 802 856 782
6/21/2016 466 464 473
712212016 516 489 519
8/23/2016 396 390 390
9/21/2016 516 467 500

ppbv: parts per billion by volume
NC;: Not collected due to maintenance work



Figure 2
il Vapor Measurements
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Table 2
Soil Vapor Results for SV03 (ppbv)
Historical Soil Vapor Monitoring Results - January 2014 Through Present Event
Red Hill Bulk Fuel Storage Facility

Date SV03S |SVO3M |SV03D
1/30/2014 41 46 9444
2/24/2014 70 162 5290
3/5/2014 20 17 26800
3/10/2014 8 27 5922
3/25/2014 87 385 274000
4/7/2014 676 1054 12300
4/22/2014 1056 1266 2442
5/8/2014 877 1096 1525
5/21/2014 1085 1378 1864
5/27/2014 915 1278 1536
6/11/2014 1148 1138 1424
6/23/2014 1970 2931 3530
7/21/2014 1021 1133 1215
8/27/2014 749 885 1050
9/25/2014 1298 1214 1187
10/29/2014 199 222 254
11/20/2014 731 919 856
12/23/2014 1403 1860 2004
1/28/2015 8037 10300 8075
2/27/2015 422 2231 435
3/26/2015 210 236 554
4/20/2015 363 422 436
5/28/2015 5289 6657 6075
6/25/2015 287 435 386
7/20/2015 849 880 880
8/27/2015 381 496 576
9/23/2015 2316 1334 1223
10/20/2015 488 552 619
11/18/2015 469 451 435
12/17/2015 418 434 506
1/20/2016 844 908 963
2/17/2016 761 801 888
3/15/2016 747 832 841
4/20/2016 732 784 855
5/23/2016 1194 1217 1382
6/21/2016 703 692 763
7/22/2016 740 736 710
8/23/2016 518 516 518
9/21/2016 348 646 602

ppbv: parts per billion by volume



Figure 3
il Vapor Measurements
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Table 3
Soil Vapor Results for SV04 (ppbv)
Historical Soil Vapor Monitoring Results - January 2014 Through Present Event
Red Hill Bulk Fuel Storage Facility

Date SV04S SV04M SV04D
1/30/2014 132 165 135
2/24/2014 163 149 138
3/5/2014 536 493 520
3/10/2014 116 51 72
3/25/2014 9682 11800 9134
4/7/2014 1382 1217 1035
4/22/2014 769 948 870
5/8/2014 658 721 748
5/21/2014 666 861 944
5/27/2014 540 670 817
6/11/2014 657 762 754
6/23/2014 98 1075 1233
7/21/2014 557 625 735
8/27/2014 245 296 210
9/25/2014 614 612 512
10/29/2014 194 136 139
11/20/2014 409 315 373
12/23/2014 1265 1311 1483
1/28/2015 14800 13400 14800
2/27/2015 370 343 217
3/26/2015 682 488 814
4/20/2015 339 336 268
5/28/2015 8401 8427 10500
6/25/2015 233 276 295
7/20/2015 179 241 385
8/27/2015 209 357 406
9/23/2015 460 376 304
10/20/2015 489 541 627
11/18/2015 425 395 405
12/17/2015 323 310 320
1/20/2016 543 557 602
2/17/2016 617 594 585
3/15/2016 520 515 501
4/20/2016 419 407 428
5/23/2016 1054 1023 1093
6/21/2016 622 567 552
7/22/2016 575 526 538
8/23/2016 360 387 381
9/21/2016 660 506 630

ppbv: parts per billion by volume



Figure 4
Soil Vapor Measurements
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Table 4
Soil Vapor Results for SV05 (ppbv)
Historical Soil Vapor Monitoring Results - January 2014 Through Present Event
Red Hill Bulk Fuel Storage Facility

Date SV05S SVO5M SV05D
1/15/2014 96 225000 204000
1/30/2014 818 150000 176000
2/24/2014 597 68200 100000
3/5/2014 492 96600 217000
3/10/2014 308 111000 204000
3/21/2014 593 99600 182000
3/25/2014 3144 271000 209000
4/3/2014 43700 384000 426000
4/7/2014 76100 413000 401000
4/16/2014 106000 437000 398000
4/22/2014 105000 383000 381000
5/1/2014 159000 450000 426000
5/8/2014 130000 377000 327000
5/15/2014 165000 401000 337000
5/21/2014 131000 415000 380000
5/27/2014 125000 369000 349000
6/3/2014 134000 341000 359000
6/11/2014 105000 288000 279000
6/19/2014 173000 284000 309000
6/23/2014 34500 45600 78700

7/9/2014 39700 277000 267000
7/21/2014 111000 234000 237000
8/27/2014 148000 205000 222000
9/25/2014 94500 208000 195000
10/29/2014 57400 180000 177000
11/20/2014 82200 198000 229000
12/23/2014 70100 102000 97000

1/28/2015 97900 172000 208000
2/27/2015 66300 136000 189000
3/26/2015 75200 88900 73800

4/20/2015 245000 158000 150000
5/28/2015 287000 143000 171000
6/25/2015 83800 93000 153000
7/21/2015 73400 79800 175000
8/27/2015 84000 81000 135000
9/23/2015 148667 103123 126433
10/20/2015 170300 113700 176267
11/18/2015 153333 92350 153867
12/17/2015 267467 155000 317400
1/20/2016 303367 66763 165267
2/17/2016 295600 146400 211900
3/15/2016 319000 161667 226233
4/20/2016 133033 8558 55437

5/23/2016 115567 7928 29933

6/21/2016 151600 7927 28517

7/22/2016 96967 16083 76673

8/23/2016 74483 5934 32787

9/21/2016 53800 9014 19333

ppbv: parts per billion by volume



Figure 5
il Vapor Measurements
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Table 5
Soil Vapor Results for SV06 (ppbv)
Historical Soil Vapor Monitoring Results - January 2014 Through Present Event
Red Hill Bulk Fuel Storage Facility

Date SV06S SVO6M
1/30/2014 6424 4097
2/24/2014 3046 1457
3/5/2014 6165 2033
3/10/2014 7204 1644
3/21/2014 195 605
3/25/2014 2169 551
4/3/2014 32000 18600
4/7/2014 23100 18800
4/16/2014 31000 14900
4/22/2014 31100 27300
5/1/2014 35500 21400
5/8/2014 23900 15900
5/15/2014 1948 365
5/21/2014 43600 24500
5/27/2014 31900 17000
6/3/2014 38900 23300
6/11/2014 23800 12600
6/19/2014 18100 10400
6/23/2014 2747 314
7/9/2014 29600 25400
7/21/2014 21900 21600
8/27/2014 31200 14000
9/25/2014 28000 18700
10/29/2014 12600 11000
11/20/2014 17100 4886
12/23/2014 10900 9042
1/28/2015 2051 482
2/27/2015 17700 6909
3/26/2015 11500 7734
4/20/2015 13300 8747
5/28/2015 763 33
6/25/2015 4536 3873
7/21/2015 11000 6679
8/27/2015 718 731
9/23/2015 486 130
10/20/2015 1881 586
11/18/2015 NC, NC,
12/17/2015 1620 739
1/20/2016 1548 846
2/17/2016 1763 966
3/15/2016 1797 1025
4/20/2016 1347 574
5/23/2016 2122 1277
6/21/2016 1668 690
712212016 1176 437
8/23/2016 1312 526
9/21/2016 621 335

ppbv: parts per billion by volume
NC;: Not collected due to maintenance work



Figure 6
Soil Vapor Measurements
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Table 6
Soil Vapor Results for SVO7 (ppbv)
Historical Soil Vapor Monitoring Results - January 2014 Through Present Event
Red Hill Bulk Fuel Storage Facility

Date SV07S SVO7M SV07D
1/30/2014 6350 6539 5180
2/24/2014 1187 849 690
3/5/2014 4406 3890 4119
3/10/2014 4287 3687 3654
3/21/2014 102 512 170
3/25/2014 17300 15000 13900
4/3/2014 33700 32900 31700
4/7/2014 26100 29400 27700
4/16/2014 32900 34400 29200
4/22/2014 31700 33500 31900
5/1/2014 39700 34000 33800
5/8/2014 38000 41800 25600
5/15/2014 1209 1063 1188
5/21/2014 52800 53400 34500
5/27/2014 32900 43000 23900
6/3/2014 24100 36700 29800
6/11/2014 20900 24200 17100
6/19/2014 20300 20500 13900
6/23/2014 495 193 198
7/9/2014 37500 34400 21900
7/21/2014 34900 NC: 24900
8/27/2014 31400 18200 17000
9/25/2014 23000 22000 17600
10/27/2014 310 209 540
11/20/2014 10500 8478 12800
12/23/2014 13500 NC: 13100
1/28/2015 208 108 15000
2/27/2015 13200 4855 5347
3/26/2015 4567 5280 3260
4/20/2015 7434 7660 51300
5/28/2015 8 0 3740
6/25/2015 7341 4485 7246
7/21/2015 10200 7399 5863
8/27/2015 1025 957 726
9/23/2015 0 0 113
10/20/2015 474 NC: 569
11/18/2015 328 NC: 96503
12/17/2015 596 NC: 3086
1/20/2016 719 NC: 714
2/17/2016 699 NC: 832
3/15/2016 849 NC: 956
4/20/2016 465 NC: 626
5/23/2016 1349 NC: 1403
6/21/2016 665 NC: 796
7/22/2016 377 NC: 427
8/23/2016 889 NC: 826
9/21/2016 360 428 389

ppbv: parts per billion by volume
NC,: Not collected due to an obstruction in the vapor line.



Figure 7
Soil Vapor Measurements
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Table 7
Soil Vapor Results for SV08 (ppbv)
Historical Soil Vapor Monitoring Results - January 2014 Through Present Event
Red Hill Bulk Fuel Storage Facility

Date Sv08S | SV08M | SV08D
1/30/2014 2170 2698 2952
2/24/2014 601 423 428
3/5/2014 1814 2492 3097
3/10/2014 1819 2348 2274
3/21/2014 102 469 354
3/25/2014 6152 7880 7474
4/3/2014 12800 17100 18100
4/7/2014 13500 14300 17300
4/16/2014 12900 15600 15800
4/22/2014 16600 19300 21000
5/1/2014 15600 19200 20100
5/8/2014 11800 14100 13300
5/15/2014 419 1315 1073
5/21/2014 16500 20900 21200
5/27/2014 11200 15100 13500
6/3/2014 12600 19300 22300
6/11/2014 7109 10600 10800
6/19/2014 8307 10700 9120
6/23/2014 133 22 54
7/9/2014 11300 14900 15300
7/21/2014 13200 16500 16800
8/27/2014 10500 12700 12500
9/25/2014 10500 11300 11600
10/27/2014 248 1196 129
11/20/2014 4113 5894 4398
12/23/2014 7996 7265 6710
1/28/2015 74 237 50
2/27/2015 3916 3201 4689
3/26/2015 3867 6634 4870
4/20/2015 5268 5860 3343
5/28/2015 0 0 0
6/25/2015 2124 3323 3232
7/21/2015 3163 3223 3430
8/27/2015 401 549 475
9/23/2015 0 0 0
10/20/2015 339 412 373
11/18/2015 87 93 69
12/17/2015 486 538 494
1/20/2016 642 644 635
2/17/2016 611 633 608
3/15/2016 581 596 599
4/20/2016 763 805 810
5/23/2016 1557 1597 1691
6/21/2016 590 590 632
7/22/2016 287 293 309
8/23/2016 533 553 629
9/21/2016 293 278 276

ppbv: parts per billion by volume



Figure 8
il Vapor Measurements
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Table 8
Soil Vapor Results for SV09 (ppbv)
Historical Soil Vapor Monitoring Results - January 2014 Through Present Event
Red Hill Bulk Fuel Storage Facility

Date SV09S SVOSM SV09D
1/30/2014 1488 1963 2408
2/24/2014 307 330 319
3/5/2014 915 1474 1614
3/10/2014 77 1569 1656
3/25/2014 2629 4246 5465
4/7/2014 5750 9329 10400
4/22/2014 7038 12600 12200
5/8/2014 6407 10100 10400
5/21/2014 10300 14100 14500
5/27/2014 4725 8296 10200
6/11/2014 5415 8278 10100
6/23/2014 10 7 22
7/21/2014 6459 9981 12000
8/27/2014 7069 9198 10200
9/25/2014 6795 8583 8125
10/27/2014 95 127 185
11/20/2014 3016 3303 4102
12/23/2014 4832 4555 5213
1/28/2015 41 43 87
2/27/2015 2106 2286 2689
3/26/2015 3101 2997 4885
4/20/2015 1456 2342 2410
5/28/2015 0 0 2
6/25/2015 2527 2039 3074
7/21/2015 1734 2331 2383
8/27/2015 360 859 224
9/23/2015 5 11 44
10/20/2015 388 357 476
11/18/2015 103 89 97
12/17/2015 399 420 390
1/20/2016 647 703 693
2/17/2016 590 591 567
3/15/2016 635 633 662
4/20/2016 893 923 951
5/23/2016 1437 1466 1797
6/21/2016 604 680 701
7/22/2016 292 298 347
8/23/2016 477 490 526
9/21/2016 312 262 379

ppbv: parts per billion by volume
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Table 9
Soil Vapor Results for SV10 (ppbv)
Historical Soil Vapor Monitoring Results - January 2014 Through Present Event
Red Hill Bulk Fuel Storage Facility

Date SV10S | SvioM
1/30/2014 483 358
2/24/2014 165 147
3/5/2014 365 45
3/10/2014 280 73
3/25/2014 1148 493
4/7/2014 3364 2393
4/22/2014 3381 3335
5/8/2014 2876 3278
5/21/2014 3836 3776
5/27/2014 2850 2424
6/11/2014 2037 4089
6/23/2014 10 7
7/21/2014 3334 3640
8/27/2014 3650 3073
9/25/2014 4093 3720
10/27/2014 62 117
11/20/2014 2124 1069
12/23/2014 2225 1543
1/28/2015 46 74
2/27/2015 1187 598
3/26/2015 104 97
4/20/2015 741 1175
5/28/2015 0 0
6/25/2015 959 839
7/21/2015 823 822
8/27/2015 292 363
9/23/2015 71 3
10/20/2015 380 318
11/18/2015 103 7
12/17/2015 403 403
1/20/2016 608 667
2/17/2016 574 541
3/15/2016 608 570
4/20/2016 535 450
5/23/2016 1342 1273
6/21/2016 595 549
7/22/2016 298 253
8/23/2016 479 459
9/21/2016 295 239

ppbv: parts per billion by volume



Figure 10
Soil Vapor Measurements
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Table 10
Soil Vapor Results for SV11 (ppbv)
Historical Soil Vapor Monitoring Results - January 2014 Through Present Event
Red Hill Bulk Fuel Storage Facility

Date SV11iM SV11D
1/30/2014 374 NC:
2/24/2014 307 NC:
3/28/2014 53 NC:
4/21/2014 167 NC:
5/28/2014 959 NC:
6/24/2014 17 NC:
7/22/2014 240 NC:
8/27/2014 3218 NC:
9/25/2014 3185 NC:
10/27/2014 154 NC:
11/20/2014 1182 NC:
12/23/2014 1261 NC:
1/28/2015 99 NC:
2/27/2015 1056 NC:
3/26/2015 2294 NC:
4/20/2015 835 NC:
5/28/2015 4184 NC:
6/25/2015 9065 NC:
7/21/2015 10200 NC:
8/27/2015 5595 NC:
9/23/2015 2584 NC:
10/20/2015 3045 NC:
11/18/2015 2714 NC:
12/17/2015 1071 NC:
1/20/2016 1534 NC:
2/17/2016 2316 NC:
3/15/2016 947 NC:
4/20/2016 1133 NC:
5/23/2016 1271 NC:
6/21/2016 968 NC:
7/22/2016 522 NC:
8/23/2016 498 NC:
9/21/2016 273 NC:

ppbv: parts per billion by volume
NC,: Not collected due to an obstruction in the vapor line



Figure 11
Soil Vapor Measurements
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Table 11
Soil Vapor Results for SV12 (ppbv)
Historical Soil Vapor Monitoring Results - January 2014 Through Present Event
Red Hill Bulk Fuel Storage Facility

Date SV12S| SVvi2m | Svi2D
1/30/2014 270 200 264
2/24/2014 135 148 215
3/28/2014 45 42 66
4/21/2014 237 166 290
5/28/2014 743 774 810
6/24/2014 374 244 326
7/22/2014 232 217 290
8/27/2014 2769 2607 2469
9/25/2014 1979 2338 1877
10/27/2014 77 144 81
11/20/2014 1147 721 512
12/23/2014 1075 632 834
1/28/2015 15 46 63
2/27/2015 609 396 331
3/26/2015 1203 964 992
4/20/2015 681 595 728
5/28/2015 0 0 0
6/25/2015 897 673 792
7/21/2015 940 875 490
8/27/2015 1047 1016 601
9/23/2015 64 8 1
10/20/2015 584 371 334
11/18/2015 207 101 99
12/17/2015 541 510 514
1/20/2016 618 630 573
2/17/2016 616 530 543
3/15/2016 465 421 381
4/20/2016 391 410 456
5/23/2016 1008 847 971
6/21/2016 623 539 675
7/22/2016 342 286 346
8/23/2016 312 278 275
9/21/2016 321 231 235

ppbv: parts per billion by volume



Figure 12
Soil Vapor Measurements
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Table 12
Soil Vapor Results for SV13 (ppbv)
Historical Soil Vapor Monitoring Results - January 2014 Through Present Event
Red Hill Bulk Fuel Storage Facility

Date SV13S | SV13M | SV13D
1/30/2014 440 929 1109
2/24/2014 116 98 99
3/28/2014 90 151 332
4/21/2014 198 575 560
5/28/2014 89 1031 1615
6/24/2014 161 616 727
7/22/2014 495 815 1191
8/27/2014 2657 4638 2877
9/25/2014 1414 2193 2562
10/27/2014 149 145 205
11/20/2014 1093 1208 738
12/23/2014 1148 1610 1621
1/28/2015 85 66 75
2/27/2015 822 973 1309
3/26/2015 1889 2160 2562
4/20/2015 774 939 1145
5/28/2015 0 0 0
6/25/2015 640 1178 1594
7/21/2015 682 1079 1431
8/27/2015 654 659 412
9/23/2015 37 10 59
10/20/2015 270 242 286
11/18/2015 115 98 125
12/17/2015 393 382 350
1/20/2016 502 530 707
2/17/2016 567 542 615
3/15/2016 373 379 407
4/20/2016 344 378 451
5/23/2016 1044 1075 1233
6/21/2016 285 364 436
7/22/2016 222 224 292
8/23/2016 392 272 306
9/21/2016 270 259 295

ppbv: parts per billion by volume



Figure 13
Soil Vapor Measurements
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Table 13
Soil Vapor Results for SV14 (ppbv)
Historical Soil Vapor Monitoring Results - January 2014 Through Present Event
Red Hill Bulk Fuel Storage Facility

Date SV14S SV14M | SV14D
3/28/2014 82 261 170
4/21/2014 282 253 349
5/28/2014 471 640 697
6/24/2014 175 523 824
7/22/2014 323 474 634
8/27/2014 1376 1248 1327
9/25/2014 1295 1023 1067
10/27/2014 0 123 127
11/20/2014 564 678 422
12/23/2014 582 548 654
1/28/2015 44 24 85
2/27/2015 430 371 648
3/26/2015 996 937 1088
4/20/2015 191 111 434
5/28/2015 0 0 0
6/25/2015 560 550 986
7/21/2015 469 454 500
8/27/2015 711 892 344
9/23/2015 148 66 62
10/20/2015 295 320 303
11/18/2015 118 123 161
12/17/2015 406 418 415
1/20/2016 546 543 589
2/17/2016 539 520 543
3/15/2016 523 532 501
4/20/2016 368 371 366
5/23/2016 877 77 778
6/21/2016 427 441 415
7/22/2016 264 287 296
8/23/2016 314 319 289
9/21/2016 157 166 196

ppbv: parts per billion by volume



Figure 14
Soil Vapor Measurements
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Table 14
Soil Vapor Results for SV15 (ppbv)
Historical Soil Vapor Monitoring Results - January 2014 Through Present Event
Red Hill Bulk Fuel Storage Facility

Date SV15S |SV15M|SV15D
1/30/2014 376 NCz2 | 1025
2/24/2014 32 NC2 65
3/28/2014 285 NC2 372
4/21/2014 302 NC2 623
5/28/2014 558 NCz2 | 1071
6/24/2014 240 NC2 260
7122/2014 663 NCz2 | 1321
8/27/2014 1916 NCz2 | 1026
9/25/2014 1857 NCz2 | 3159
10/27/2014 0 NC2 0
11/20/2014 754 NC2 539
12/23/2014 673 NC:2 886
1/28/2015 62 NC2 71
2/27/2015 687 NC2 956
3/26/2015 1270 NC2 | 1585
4/20/2015 600 NC2 651
5/28/2015 0 NC2 0
6/25/2015 851 NC2 | 1239
7/21/2015 515 NC2 927
8/27/2015 586 NC2 | 1126
9/23/2015 193 NC2 185
10/20/2015 277 NC2 230
11/18/2015 253 NC2 194
12/17/2015 338 NC2 311
1/20/2016 560 NC2 633
2/17/2016 527 NC2 530
3/15/2016 551 NC2 502
4/20/2016 341 NC2 451
5/23/2016 1220 NC2 | 1668
6/21/2016 479 NC2 463
7/22/2016 236 NC2 253
8/23/2016 284 NC2 306
9/21/2016 234 NC2 117

ppbv: parts per billion by volume
NC,: Not collected due to an obstruction in the vapor line



Figure 15
Soil Vapor Measurements
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Table 15
Soil Vapor Results for SV16 (ppbv)
Historical Soil Vapor Monitoring Results - January 2014 Through Present Event
Red Hill Bulk Fuel Storage Facility

Date SV16S | SV16M | SV16D
1/30/2014 139 102 95
2/24/2014 44 24 65
3/28/2014 388 281 220
4/21/2014 298 302 253
5/28/2014 348 334 327
6/24/2014 107 169 158
7/22/2014 552 455 488
8/27/2014 602 590 1026
9/25/2014 1226 1143 719
10/27/2014 0 0 0
11/20/2014 458 216 274
12/23/2014 470 442 363
1/28/2015 63 19 54
2/27/2015 333 162 310
3/26/2015 113 116 884
4/20/2015 297 303 393
5/28/2015 0 0 0
6/25/2015 531 346 432
7/28/2015 44 93 50
8/27/2015 689 7 349
9/23/2015 477 367 220
10/20/2015 240 289 249
11/18/2015 735 573 376
12/17/2015 416 406 432
1/20/2016 526 580 552
2/17/2016 705 603 578
3/15/2016 591 589 607
4/20/2016 332 371 344
5/23/2016 920 2147 1031
6/21/2016 555 576 490
7/22/2016 246 353 279
8/23/2016 280 298 287
9/21/2016 240 273 244

ppbv: parts per billion by volume



Figure 16
Soil Vapor Measurements
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Table 16
Soil Vapor Results for SV17 (ppbv)
Historical Soil Vapor Monitoring Results - January 2014 Through Present Event
Red Hill Bulk Fuel Storage Facility

Date SV17S | SV17M | SV17D
1/30/2014 1598 2378 2980
2/24/2014 4069 3944 3884
3/28/2014 5033 5987 6391
4/21/2014 5221 4941 4541
5/28/2014 2452 3239 3827
6/24/2014 3138 2865 2892
7/22/2014 1578 2156 2804
8/27/2014 1419 2492 2954
9/25/2014 1468 2056 1043
10/28/2014 190 205 257
11/20/2014 618 849 998
12/23/2014 805 1126 1319
1/28/2015 170 202 282
2/27/2015 366 530 877
3/26/2015 3095 2472 3938
4/20/2015 510 734 952
5/28/2015 36 268 11
6/25/2015 462 755 955
7/28/2015 117 243 275
8/27/2015 647 779 1045
9/23/2015 237 334 358
10/20/2015 372 439 424
11/18/2015 1082 1010 1078
12/17/2015 561 612 593
1/20/2016 699 810 759
2/17/2016 765 647 714
3/15/2016 701 736 818
4/20/2016 658 726 704
5/23/2016 1033 928 990
6/21/2016 660 720 766
7/22/2016 520 469 436
8/23/2016 346 404 417
9/21/2016 327 368 375

ppbv: parts per billion by volume



Figure 17
Soil Vapor Measurements
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Table 17
Soil Vapor Results for SV18 (ppbv)
Historical Soil Vapor Monitoring Results - January 2014 Through Present Event
Red Hill Bulk Fuel Storage Facility

Date SV18S | Svi8D
1/30/2014 1949 2116
2/24/2014 2674 3241
3/28/2014 1392 2545
4/21/2014 1973 2082
5/28/2014 2856 2607
6/24/2014 1727 2050
7/22/2014 1474 2823
8/27/2014 137 1478
9/25/2014 3361 3679
10/28/2014 2001 2008
11/20/2014 3033 3404
12/23/2014 3026 3421
1/28/2015 1179 1762
2/27/2015 1154 1398
3/26/2015 NC1 NC1
4/20/2015 20100 38400
5/28/2015 47 1191
6/25/2015 17200 14200
7/28/2015 17600 19100
8/27/2015 18000 15000
9/23/2015 9188 11625
10/20/2015 13670 16280
11/18/2015 27097 27153
12/17/2015 32387 27093
1/20/2016 31047 27463
2/17/2016 28737 27267
3/15/2016 1533 1699
4/20/2016 2154 1550
5/23/2016 7787 6740
6/21/2016 6715 6537
7/22/2016 7143 8082
8/23/2016 6230 5871
9/21/2016 4441 4140

ppbv: parts per billion by volume
NC;: Not collected due to maintenance work



Figure 18
Soil Vapor Measurements
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Table 18
Soil Vapor Results for SV20 (ppbv)
Historical Soil Vapor Monitoring Results - January 2014 Through Present Event
Red Hill Bulk Fuel Storage Facility

Date SV20S | SV20M | SV20D
1/30/2014 560 584 697
2/24/2014 571 505 293
3/28/2014 214 242 118
4/21/2014 526 561 545
5/28/2014 1139 1451 1438
6/24/2014 1160 1271 1143
7/22/2014 1587 1877 2213
8/27/2014 630 1526 1618
9/25/2014 1531 1561 1472
10/28/2014 283 208 211
11/20/2014 620 566 983
12/23/2014 1227 1273 1516
1/28/2015 101 72 80
2/27/2015 495 575 898
3/26/2015 2211 1593 2041
4/20/2015 3939 4586 3207
5/28/2015 3 29 11
6/25/2015 2169 2456 2209
7/28/2015 1840 1994 1724
8/27/2015 2117 2222 2673
9/23/2015 259 379 455
10/20/2015 697 608 595
11/18/2015 523 556 549
12/17/2015 1010 820 813
1/20/2016 355 427 385
2/17/2016 692 724 567
3/15/2016 737 840 733
4/20/2016 327 344 343
5/23/2016 724 813 730
6/21/2016 572 584 542
7/22/2016 306 244 322
8/23/2016 220 251 252
9/21/2016 122 178 175

ppbv: parts per billion by volume



Appendix C
Final Third Quarter 2016 — Quarterly Groundwater Monitoring Report
Inside Tunnel Wells



Appendix D
Final Third Quarter 2016 — Quarterly Groundwater Monitoring Report
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Ongoing commitment at Red Hill

Navy breaks ground on 11" Red Hill groundwater monitoring site
By Navy Region Hawaii Public Affairs

(JOINT BASE PEARL HARBOR-HICKAM) — The Navy resumed work July 27 on a new groundwater
monitoring well—its 11™ monitoring site—near the Red Hill Bulk Fuel Facility, demonstrating an

ongoing commitment to protect drinking water on Oahu.

The monitoring well is one of four new wells to be installed in coming months. It will help scientists and
Navy engineers sample and check water quality and evaluate how groundwater moves in the vicinity of
Red Hill.

The installation of the newest monitoring well is in accordance with the Administrative Order on
Consent agreement with the Environmental Protection Agency (EPA) and State of Hawaii Department
of Health (DOH).

In EPA’s latest Red Hill website update* the agency states the Navy has been testing groundwater at the
Red Hill facility since 2005 and adds, “These new wells will supply additional data to identify the

presence of contamination, better characterize groundwater flow, and guide future investigations.”

Understanding Red Hill geology and groundwater flow is a high priority. The Navy broke ground for the
well earlier this month, but digging was temporarily put on hold due to Tropical Storm Darby.



"Last week we began installing an additional groundwater monitoring site to better understand exactly
how groundwater moves in the area,"” said Rear Adm. John Fuller, Commander, Navy Region Hawaii
and Naval Surface Group Middle Pacific. “Public records confirm that all drinking water remains safe,

and this well is more tangible evidence that we are committed to keeping the drinking water safe.”

EPA reports: “Public water systems that supply drinking water to Oahu residents are required to
routinely test drinking water for contaminants. All drinking water supplies in the vicinity of Red Hill

continue to meet all federal drinking water standards.”

The installation of the new well coincides with visits by groups of senior civilian leaders and delegates
this month. Navy subject matter experts provide tours of the facility and status update briefings to

community and national leaders.

"In the past two-and-a-half years, we hosted several hundred legislators, community leaders and other
stakeholders for visits to the Red Hill facility. At the same time, we continue to work closely with

regulators to protect the aquifer,” said Fuller.

Since 2006, the Navy has invested nearly $200 million to continue modernizing Red Hill.

At a cost of half-a-million dollars, construction of this latest monitoring well is expected to take about
one month and be completed by the end of August. The Navy will continue to routinely take water
samples and send them to an independent accredited commercial laboratory for analysis, using industry-
standard EPA test methods. And the Navy will continue to submit test results to DOH and EPA for
evaluation, assessment and public dissemination.

Data from groundwater samples are designed to identify whether additional action is warranted.

Red Hill is a key part of the Rim of the Pacific exercise 2016. It is a national strategic asset that provides

fuel essential to our nation’s defenders.

Information and photos are available at www.cnic.navy.mil/redhill or https://www.epa.gov/red-hill.




* https://www.epa.gov/sites/production/files/2016-03/documents/red-hill-update-2016-03-08.pdf

New photos of the well digging are available at:
https://www.dropbox.com/sh/zxzfrxmsgbrud40/AACaNL zutzUu3mpZM9bPM_CJa?dI=0

New video b-roll on DVIDS: https://www.dvidshub.net/video/476676/red-hill-water-monitoring-well-
drilling

Please note: Information for the photos in our drop box:

Drill Rig Arrives at First Monitoring Well Location at Red Hill PEARL HARBOR, Hawaii (July 18, 2016) Drilling
equipment arrived July 18 at the first of four new groundwater monitoring well locations for the Red Hill Bulk
Fuel Storage Facility, Pearl Harbor, Hawaii. Over the next few months, the Navy will be installing a total of four
additional wells, at a cost of approximately $2 million, to assist scientists and Navy engineers check water quality
and evaluate how ground water moves in the area. This action is in accordance with the Administrative Order on
Consent agreement with the Environmental Protection Agency and the State of Hawaii Department of Health.
Installation of the first well is expected to take approximately one month to complete. (U.S. Navy photo by
Denise Emsley, NAVFAC Hawaii Public Affairs/Released)
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Aloha Stakeholder,

This is my fourth Red Hill Bulk Fuel Storage Facility update
letter. Since my last update, your Navy hosted and conducted
the largest, most collaborative and - by all accounts - the most
successful Rim of the Pacific (RIMPAC) exercise to date. RIMPAC
brought nearly 25,000 participants from more than two dozen
countries to Hawaii. We achieved the Pacific Fleet Commander’s
goals and provided training that fostered and improved our
ability to conduct a wide range of critical maritime missions.
I'm pleased to report that the Red Hill Facility fueled RIMPAC
2016’'s success on and above the sea. A direct strategic and
positive impact from RIMPAC was that our improved ability to
operate together with our friends and allies bolstered stability

and helped safeguard continued prosperity in the Indo-Asia-
Pacific region.

In addition to RIMPAC, we maintained our local focus and
continued our routine facility inspections and maintenance to
ensure our equipment works properly, and we continued training
our teams to ensure they remain proficient at safely operating
the facility. Concurrently, we continued our planning and
investing to keep the facility modern, which also enhances
safety and operational proficiency. As in the past, testing and
independent lab results clearly indicate that all drinking water
near Red Hill - including neighboring drinking water used by the
Honolulu Board of Water Supply - remains safe and meets all
Federal and State safe drinking water standards.

To give you a little more detail about our continuous
preventive maintenance program, our scheduled efforts most
recently focused on the main fuel transfer pipeline, and it is
in excellent working condition. As for our investments, we are
on track to complete extensive, methodical upgrades to the
facility’s fire suppression, ventilation, and oil-tight door
system by December 2017. With regard to Tank 5, which was the
source for our 2014 release, our inspections and repairs
continue. I assure you that we are applying - and will continue
to actively apply - what we learned to improve our processes and

that we will only return Tank 5 to service after certifying it
is safe.

The Navy and the Defense Logistics Agency (DLA), in close
coordination with the U.S. Environmental Protection Agency (EPA)
and the State of Hawaii Department of Health (DOH) (the



Regulatory Agencies), continue to make substantive and
meaningful progress as agreed to in the Administrative Order on
Consent (AOC) and the Statement of Work (SOW). To date, we are
on schedule to meet all key planned milestones and, where
feasible and allowable, we will push ahead of schedule. This
last statement is important, because Navy committed to work per
the AOC/SOW requirements.

This past spring, we completed scoping meetings for sections
6 and 7: AOC/SOW release investigation/remediation measures and
the groundwater flow monitoring and characterization. Navy is
conducting ongoing discussions with the EPA/DOH as the
Regulating Agencies finalize their comments and requirements on
those sections. As previously reported, in order to gain
additional data, the Navy planned to add four new groundwater
monitoring wells to its monitoring network. Since my last
update, we installed two of those four wells, putting a total of
12 groundwater monitoring wells in service. And, in
coordination with EPA and DOH, we selected locations for the
final two wells. We intend to install and begin operating the
last two wells in early 2017. In June, after working closely
with Regulatory Agencies and stakeholders, we concluded the
final scoping meetings for section 2: tank inspection, repair
and maintenance procedures, as well as section 3:
identification/evaluation of tank upgrade alternatives.

Most recently, we participated in EPA-hosted scoping
meetings for section 8: the quantitative risk and vulnerability
assessment, in San Francisco from August 30 through September 1,
2016. Navy, DLA, DOH leaders and subject matter experts
outlined, in great detail, the assumptions and methodologies we
will use to develop this assessment and how to implement and
validate those assessments.

Looking forward, we will participate in DOH-hosted scoping
meetings on Oahu from October 3 through 5, 2016 to discuss
section 4: release detection/tank tightness testing, section 5:
corrosion/material assessments, and sections 6 and 7:
groundwater/drinking water risk assessments. On October 6, we
will participate in the first Hawaii State fuel tank advisory
committee meeting. Hawaii State Legislature Act 244 created a
permanent committee to study, monitor and address issues related
to leaks from field-constructed underground fuel storage tanks
in the state. Finally, at 6 p.m. on October 6, we will join
EPA, DOH and DLA to jointly host a Red Hill Public Meeting at
Moanalua Intermediate School. We look forward to giving updates
and sharing our progress with the public at this event.



Red Hill remains a strategic national asset that cannot be
replicated. I want to assure you that your Navy fully
understands that our national security interests and continued
prosperity in the Pacific depend, in part, on our ability to
operate the facility, and that those operations must be both
safe within the facility and for the environment. Red Hill
directly contributes to our Navy’s ability to execute sea
control and protect the shipping lanes that allow the free flow
of commerce in the Pacific, including more than 90 percent of
the goods we consume in Hawaii.

For the Navy’s part, I pledge to continue to work in a
transparent and collaborative manner with Regulatory Agencies
and local stakeholders to develop enduring, science-based, and
practicable solutions that continue to safeguard both this wvital
facility and our precious drinking water.

Best Regards and Very
Respectful

J. V. FULLER
Rear Admiral, U.S. Navy
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‘Drinking water remains safe’

Navy keeps stakeholders informed about Red Hill

By Navy Region Hawaii Public Affairs

(JOINT BASE PEARL HARBOR-HICKAM) — Commander, Navy Region Hawaii issued a fourth Red
Hill Fuel Facility “stakeholder letter” to local community leaders, neighborhood board members and
elected officials, and posted the letter Sept. 28 to the Red Hill website: www.cnic.navy.mil/redhill.

The letter, signed by Rear Adm. John Fuller, Commander, Navy Region Hawaii and Naval Surface
Group Middle Pacific, updates the community about the Navy’s ongoing modernization upgrades at the
facility and continued efforts to protect drinking water in the area.

“As in the past, testing and independent lab results clearly indicate that all drinking water near Red Hill
— including neighboring drinking water used by the Honolulu Board of Water Supply — remains safe and
meets all Federal and State safe drinking water standards,” Fuller said.

Since the previous stakeholder letter in June, Navy engineers and contractors installed two more
groundwater monitoring wells. That brings the number of monitoring sites to 12, with two more wells
planned for installation in early 2017. The wells are expected to provide subject matter experts with
additional data.

From 2006 till now, more than $200 million has been invested in the Red Hill facility, which is
considered a strategic national asset.

Fuller outlined steps the Navy and Defense Logistics Agency (DLA) are taking in close coordination
with the U.S. Environmental Protection Agency (EPA) and State of Hawaii Department of Health
(DOH).

“We continued our routine facility inspections and maintenance to ensure our equipment works
properly, and we continued training our teams to ensure they remain proficient at safely operating the



facility,” Fuller noted. “Concurrently, we continued our planning and investing to keep the facility
modern, which also enhances safety and operational proficiency.”

Recently, the Navy participated in a series of meetings with EPA and DOH to track various inspections,
maintenance procedures and assessments at the Red Hill facility.

Navy leaders and subject matter experts will participate in DOH-hosted scoping meetings on Oahu Oct.
3-5 and in the first Hawaii State fuel tank advisory committee meeting Oct. 6.

Then, in the evening of Oct. 6, senior leaders at Navy Region Hawaii will join with representatives of
EPA, DOH and DLA to jointly host a Red Hill public meeting at Moanalua Middle School.

“We look forward to giving updates and sharing our progress with the public at this event,” Fuller said.

“Red Hill remains a strategic national asset that cannot be replicated. | want to assure you that your
Navy fully understands that our national security interests and continued prosperity in the Pacific
depend, in part, on our ability to operate the facility, and that those operations must be both safe within
the facility and for the environment.

The first three stakeholder letters from Rear Adm. Fuller, along with other information and photos, are

available at www.cnic.navy.mil/redhill . Other information about Red Hill is available at:

www.epa.gov/region9/waste/ust/redhill/index.html. -30-
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