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EXECUTIVE SUMMARY

This groundwater monitoring report presents the results of a monthly groundwater sampling event
conducted during December 12—13, 2018, and the First Quarter 2019 groundwater monitoring event
conducted during January 22-30 and February 7, 2019, at the Red Hill Bulk Fuel Storage Facility (“the
Facility”), Joint Base Pearl Harbor-Hickam, Hawai‘i. The Facility is located in the south-central
portion of the island of O‘ahu. The Facility contains 18 active and 2 inactive underground fuel storage
tanks. The State of Hawai‘i Department of Health (DOH) Facility Identification (ID) number (No.) is
9-102271. The DOH Release ID Nos. are 990051, 010011, 020028, and 140010.

The groundwater sampling was conducted as part of the Red Hill groundwater long-term monitoring
(LTM) program pursuant to the Groundwater Protection Plan (DON 2014), and performed under the
Comprehensive Long-Term Environmental Action Navy V contract task order 18F0126. Data
collected for this groundwater monitoring event also support Sections 6 and 7 of the Administrative
Order on Consent [AOC] in the Matter of Red Hill Bulk Fuel Storage Facility, EPA Docket No:
RCRA 7003-R9-2015-01 and DOH Docket No: 15-UST-EA-01, Attachment A, Statement of Work
(EPA Region 9 and DOH 2015). The purpose of the sampling is to assess the condition of groundwater
beneath the Facility, and to ensure that the United States (U.S.) Department of the Navy (DON;
“Navy”) remains in compliance with DOH Underground Storage Tank release response requirements
as described in Hawai‘i Administrative Rules Chapter 11-280.1 Subchapter 6, Release Response
Action. The sampling was conducted in accordance with the Naval Facilities Engineering Command,
Pacific Environmental Restoration Program Project Procedures Manual (DON 2015b), the DOH
Technical Guidance Manual for the Implementation of the Hawaii State Contingency Plan (DOH
2017b), and the AOC Statement of Work Sections 6 and 7 Work Plan/Scope of Work (DON 2017a).
A Sampling and Analysis Plan and addenda (DON 2017b, 2017¢, 2017d, 2018f) were also prepared
for AOC Statement of Work Sections 6 and 7 that contain updated information for the groundwater
sampling.

Additional groundwater samples were collected from RHMW2254-01 in December 2018 to verify the
volatile organic carbon (VOC) concentrations reported there in analytical results for the Fourth Quarter
(October) 2018 groundwater monitoring event. Low-level concentrations of VOCs detected during the
Fourth Quarter (October) 2018 event were not confirmed during a November 2018 confirmation
sampling event at RHMW2254-01 (i.e., samples were non-detect). To further evaluate the effects of
the Red Hill Shaft water supply pumping on the groundwater COPC concentrations, the confirmation
samples were collected on two consecutive days, with Red Hill Shaft water supply pumps running on
Day 1 and pumps off on Day 2.

During First Quarter 2019, AECOM Technical Services, Inc. personnel collected groundwater samples
from 14 monitoring locations within the Red Hill groundwater monitoring network. These include: the
sampling point at Red Hill Shaft (RHMW2254-01); 11 monitoring wells located within the Facility
boundary (RHMWO1 through RHMW 10 and OWDFMWO01); and 2 monitoring wells located outside
of the Facility at the Halawa Correctional Facility (Halawa Deep Monitor Well [HDMW2253-03] and
multilevel well RHMW 11 [from Zone 5, located within the groundwater table in the basalt layer]).
RHMW11 Zones 1-4 (also located within the groundwater table in the basalt layer) were not sampled
based on the lack of chemical of potential concern (COPC) detections in groundwater samples
collected during the First Quarter 2018 through Third Quarter 2018 monitoring events. Additionally,
sampling was not conducted in the top three monitoring zones of RHMW 11 (Zones 6—8) due to low
hydraulic conductivity of the saprolite formation. Zones 68 are located at depths below the elevation
of the regional basal aquifer but are completed within saprolite, and have hydraulic head measurements
well above the elevation of the regional basal aquifer, suggesting isolation from it. Groundwater levels
in RHMWI11 Zones 6-8 appear to either have equilibrated or are asymptotically approaching
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equilibration with the formation they are completed in; sampling these zones would cause additional
stress in the formation, requiring another extensive period for water level recovery and equilibration
at these zones.

Primary and field duplicate samples were collected from sampling point RHMW2254-01 during the
December 2018 monthly sampling event. During the First Quarter 2019 monitoring event, one primary
and one duplicate sample each were collected from sampling point RHMW2254-01 and monitoring
well RHMWO02.

Analytical results from the sampling events were compared to the current LTM screening criteria. The
LTM screening criteria were agreed upon by the Parties to the AOC and were presented in the
February 4, 2016, AOC Statement of Work Sections 6 and 7 scoping completion letter (EPA Region
9 and DOH 2016). The LTM screening criteria were updated (when applicable) with the most current
(Fall 2017) DOH Tier 1 Groundwater Environmental Action Levels for sites where groundwater is a
potential or current drinking water resource and the nearest surface water body is greater than
150 meters from the release site (DOH 2017a).

The analytical results for groundwater samples collected from RHMWO01, RHMWO02, and RHMWO03
were also compared to the Site-Specific Risk-Based Levels (SSRBLs) for total petroleum
hydrocarbons — diesel range organics (TPH-d) (4,500 micrograms per liter [ug/L]) and benzene
(750 pg/L). The use of these screening SSRBLs was described in the Red Hill Groundwater Protection
Plan (DON 2014) and later presented in the February 4, 2016, AOC Statement of Work Sections 6
and 7 scoping completion letter (EPA Region 9 and DOH 2016).

Analytical results for the December 2018 monthly sampling event and the First Quarter
(January—February) 2019 groundwater monitoring event are summarized as follows:

e RHMW2254-01 (pumps on and off, primary and duplicate), RHMW01, RHMW0S5, RHMW06,
RHMWO07, RHMWO0S8, RHMW09, RHMW10, RAHMW11-05, and HDMW2253-03: No COPCs
were detected.

e  RHMWO2 (primary and duplicate): TPH-d (2,400 and 2,700 pg/L), 1-methylnaphthalene
(11 and 9.6 pg/L), and naphthalene (32 and 26 pg/L) were detected at concentrations
exceeding the respective screening criteria (400, 10, and 17 pg/L). TPH-d was also detected
in the TPH-d with silica gel cleanup (SGC) analysis at concentrations of 420 and 430 pg/L.
The concentrations of TPH-d did not exceed the SSRBL of 4,500 pug/L. TPH-gasoline range
organics (TPH-g) (48 and 22 pg/L) and 2-methylnaphthalene (8.8 and 7.2 pg/L) were detected
at concentrations below the respective screening criteria (300 and 10 ug/L).

e  RHMWO03: TPH-d (380 nug/L) and TPH-residual range organics (TPH-0) (310 ng/L) were
detected at concentrations below the respective screening criteria (400 and 500 pg/L).

*  RHMWO04: Total xylenes (0.18 J pg/L) were detected at concentrations below the screening
criterion (20 ug/L).

Analytical results of natural attenuation parameters (NAPs) suggest that anaerobic biodegradation is
occurring at RHMWO02 based on depleted dissolved oxygen (DO), very high dissolved methane
concentrations, and depleted nitrate and sulfate concentrations. Concentrations of SGC TPH-d and
polynuclear aromatic hydrocarbons (PAHs) also suggest that attenuation is occurring at RHMWO02.
The depleted DO, dissolved methane, depleted nitrate, and reduced sulfate concentrations at RHMWO01
and the depleted DO at RHMWO3 indicate that biodegradation is likely occurring at those locations.
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The increase in concentrations starting from the Fourth Quarter 2017 is attributable to changes to the
Navy-contracted laboratory’s extraction and analysis protocols in an effort to optimize the laboratory’s
U.S. Environmental Protection Agency (EPA) Method 8015 and EPA Method 8270 selected ion
monitoring (SIM) standard operating procedures. The optimization was prompted by results of split
sampling conducted by the EPA Region 9 laboratory during quarterly monitoring events in 2017,
wherein the EPA Region 9 laboratory’s protocols were more effective at recovering higher TPH-d and
PAH concentrations, especially for samples with higher concentrations of polar hydrocarbons and
metabolites. The Third Quarter 2018 split sampling results indicated that the optimization of the
Navy-contracted laboratory’s standard operating procedures (based on the EPA Methods 8015 and
8270 SIM) yields higher concentrations of TPH-d, TPH-o, and PAHs than in previous events.
Evaluation of the Third Quarter 2018 split sampling results for TPH-d, TPH-o0, and PAHs at RHMWO01
to RHMWO03 showed similar recoveries between the Navy-contracted laboratory and the EPA
Region 9 laboratory.
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%

%D
%R
%RSD
ng/L
AOC
APPL
BTEX
CAS
CCV
CoC
COPC
CSM
DL
DLNR
DO
DOC
DoD
DOH
DON
EAL
EPA
F-24
F-76
Facility
ft

GW
HAR
ID
IDW

JBPHH
JP
JP-5
LCS
LCSD
LOD
LOQ
LTM
mg/L
mL
MPC
MS
MSD
msl

ACRONYMS AND ABBREVIATIONS

percent

percent difference

percent recovery

percent relative standard deviation
microgram per liter

Administrative Order on Consent
Agriculture and Priority Pollutants Laboratories, Inc.
benzene, toluene, ethylbenzene, and xylenes
Chemical Abstracts Service

continuing calibration verification
chain-of-custody

chemical of potential concern
conceptual site model

detection limit

Department of Land and Natural Resources, State of Hawai‘i
dissolved oxygen

dissolved organic carbon

Department of Defense, United States
Department of Health, State of Hawai‘i
Department of the Navy, United States
Environmental Action Level
Environmental Protection Agency, United States
NATO-grade F-24 jet fuel

Marine Diesel Fuel

Red Hill Bulk Fuel Storage Facility
foot/feet

groundwater

Hawai‘i Administrative Rules
identification

investigation-derived waste

estimated value

Joint Base Pearl Harbor-Hickam

Jet Fuel Propellant

Jet Fuel Propellant No. 5

laboratory control sample

laboratory control sample duplicate
limit of detection

limit of quantitation

long-term monitoring

milligram per liter

milliliter

measurement performance criterion
matrix spike

matrix spike duplicate

mean sea level
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mV millivolt

N normal or primary sample

NAP natural attenuation parameter

NATO North Atlantic Treaty Organization

NAVFAC Naval Facilities Engineering Command

NAVSUP FLC Naval Supply Systems Command Fleet Logistics Center

Navy Department of the Navy, United States

No. number

ORP oxidation reduction potential

PAH polynuclear aromatic hydrocarbon

PARCCS precision, accuracy, representativeness, completeness, comparability, and
sensitivity

pH hydrogen activity

PID photoionization detector

ppm parts per million

PT performance testing

QA quality assurance

QC quality control

QSM Quality Systems Manual

RPD relative percent difference

SAP sampling and analysis plan

SIM selected ion monitoring

SGC silica gel cleanup/cleaned

SOW scope of work

SSRBL Site-Specific Risk-Based Level

SVOC semivolatile organic compound

TGM Technical Guidance Manual

TIC tentatively identified compound

TOC total organic carbon

TPH total petroleum hydrocarbons

TPH-d total petroleum hydrocarbons — diesel range organics

TPH-g total petroleum hydrocarbons — gasoline range organics

TPH-o total petroleum hydrocarbons — residual range organics (i.e., TPH-oil)

U non-detect value

U.S. United States

UST underground storage tank

vVOoC volatile organic compound

WP work plan



OO AW —

O

11
12
13

14
15
16
17
18
19
20
21
22
23
24
25

26
27
28
29
30

31

32
33
34
35
36
37
38
39
40

41
42
43
44
45
46

Final First Quarter 2019 — Quarterly GW Monitoring Report
May 2019 Red Hill Bulk Fuel Storage Facility, JBPHH, O‘ahu, Hawai'i Page 1 of 45

1. Introduction

This groundwater monitoring report presents the results of the December 2018 monthly groundwater
sampling event conducted during December 12—13, 2018, and the First Quarter 2019 groundwater
monitoring event conducted during January 21-30 and February 7, 2019, at the Red Hill Bulk Fuel
Storage Facility (“the Facility”), Joint Base Pearl Harbor-Hickam (JBPHH), O‘ahu, Hawai‘i
(Figure 1). In accordance with the Groundwater Protection Plan (DON 2014), the purpose of the
sampling is to (1) assess the condition of groundwater beneath the Facility with respect to chemical
constituents associated with Jet Fuel Propellant (JP) and Marine Diesel Fuel (F-76), and (2) ensure
that the United States (U.S.) Department of the Navy (DON; “Navy”) remains in compliance with
State of Hawai‘i Department of Health (DOH) Underground Storage Tank (UST) release response
requirements as described in Hawai‘i Administrative Rules (HAR) Chapter 11-280.1 Subchapter 6,
Release Response Action (2018). The DOH Facility Identification (ID) number (No.) for the Facility
is 9-102271. The DOH Release ID Nos. are 990051, 010011, 020028, and 140010.

The groundwater sampling was conducted as part of the long-term groundwater and soil vapor
monitoring program at the Facility for Naval Supply Systems Command Fleet Logistics Center
(NAVSUP FLC) Pearl Harbor, pursuant to the Groundwater Protection Plan (DON 2014) and under
Naval Facilities Engineering Command (NAVFAC) Pacific Contract No. N62742-17-D-1800. Soil
vapor monitoring is being conducted under another contract and reported separately. The groundwater
sampling was conducted in accordance with the NAVFAC Pacific Environmental Restoration Program
Project Procedures Manual (DON 2015b), the DOH Technical Guidance Manual for the
Implementation of the Hawaii State Contingency Plan (TGM) (DOH 2017b), and the Administrative
Order on Consent (AOC) Statement of Work Sections 6 and 7 Work Plan/Scope of Work (WP/SOW)
(DON 2017a). A Sampling and Analysis Plan (SAP) and addenda (DON 2017b, 2017¢, 2017d, 2018f)
were also prepared for AOC Statement of Work Sections 6 and 7 (EPA Region 9 and DOH 2015) that
contain updated information for the groundwater sampling.

This report presents the results for sampling activities conducted at groundwater monitoring locations
both inside and outside of the Facility tunnels. Cumulative historical monitoring results for the Red
Hill groundwater monitoring network are presented in tables and charts in Appendix A. Field activity
and analytical documentation for the December 2018 monthly sampling event and First Quarter 2019
monitoring event are presented in Appendix B and Appendix C, respectively.

1.1 SITE DESCRIPTION

The Facility is located on Federal government land (on land zoned by the City and County of Honolulu
as a mix of F-1 Federal and Military and P-1 Restricted Preservation districts) in south-central O‘ahu,
approximately 2.5 miles northeast of Pearl Harbor (Figure 1). It is located on a low ridge on the western
edge of the Ko‘olau Mountain Range that divides Halawa Valley and Moanalua Valley. Proximate to
the Facility lie Halawa Industrial Park and Halawa Correctional Facility to the north, preservation land
to the northeast, residential neighborhoods in Moanalua Valley to the southeast, and additional residential
neighborhoods and the U.S. Coast Guard reservation to the southwest. A quarry is located less than
one-quarter mile to the northwest. The Facility occupies 144 acres of land, and the majority of the ground
surface of the site lies at an elevation of approximately 200—500 feet (ft) above mean sea level (msl).

The Facility contains 18 active and 2 inactive underground fuel storage tanks that are operated by
NAVSUP FLC Pearl Harbor. Each tank has a capacity of approximately 12.5 million gallons. The
bottoms of the Facility’s tanks are located approximately 100 ft above the basal aquifer. The fuel
storage tanks currently contain Jet Fuel Propellant No. 5 (JP-5), North Atlantic Treaty Organization
(NATO)-grade F-24 jet fuel, and F-76 Marine Diesel Fuel. The current status of each tank is
summarized in Table 1-1.
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Table 1-1: Current Status of the Facility’s Fuel Storage Tanks as of March 2019

Tank ID Fuel Type Status @ Capacity (million gallons) °
F-1 Empty Inactive 12.5
F-2 F-24 Active 12.5
F-3 F-24 Active 12.5
F-4 F-24 Active 12.5
F-5 Empty Active 12.5
F-6 F-24 Active 12.5
F-7 JP-5 Active 12.5
F-8 JP-5 Active 12.5
F-9 JP-5 Active 12.5
F-10 JP-5 Active 12.5
F-11 JP-5 Active 12.5
F-12 JP-5 Active 12.5
F-13 Empty Active 12.5
F-14 Empty Active 12.5
F-15 F-76 Active 12.5
F-16 F-76 Active 12.5
F-17 Empty Active 12.5
F-18 JP-5 Active 12.5
F-19 Empty Inactive 12.5
F-20 JP-5 Active 12.5

F-24 NATO-grade F-24 jet fuel

F-76 Marine Diesel Fuel

JP-5 Jet Fuel Propellant No. 5

@ Active status indicates a tank is currently available for use, but does not necessarily indicate the tank is currently filled.
Inactive status indicates a tank is currently not available for use.

b Tank capacity in this table is estimated and is not considered a tank-rated capacity or maximum allowable fill volume.

One sampling point at Red Hill Shaft (RHMW2254-01) and 11 groundwater monitoring wells
(RHMWO01 to RHMW10 and OWFMWO01) are located within the Facility boundary. Two monitoring
wells (HDMW2253-03 and RHMW11) are located outside the Facility boundary.

All monitoring locations except RHMW2254-01, HDMW2253-03, and RHMW 11 are conventional
monitoring wells, which are single screen wells typically installed across or near the water table.
Sampling point RHMW2254-01 is located inside the water development tunnel of Navy Supply
Well 2254-01. HDMW2253-03 is a deep monitor well cased to approximately 50 feet below the water
table located north of the tank farm at the Halawa Correctional Facility. RHMW11 is a multilevel
monitoring well also located at the Halawa Correctional Facility. RHMW11 has eight monitoring
zones: one monitoring zone near the groundwater table, two zones below the groundwater table with
measurement ports within the saprolite layer (the layer of heavily weathered and altered clay-rich
basalts), and five zones below the groundwater table with measurement ports within the basalt layer.

1.2 PHYSICAL SETTING

The Facility is situated on the southwest flank of the Ko‘olau shield volcano and is underlain by
primarily Ko‘olau volcanic series basalts. Climatological conditions in the area of the Facility consist
of warm to moderate temperatures and low to moderate rainfall. The average annual precipitation is
approximately 40 inches, which occurs mainly between November and April (Giambelluca, Nullet,
and Schroeder 1986). Average temperatures range from the low 60s to high 80s (degrees Fahrenheit)
(Juvik and Juvik 1998).
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The Facility is located at the boundary between the Waimalu Aquifer System of the Pearl Harbor Aquifer
Sector and the Moanalua Aquifer System of the Honolulu Aquifer Sector. The aquifer is classified as a
basal, unconfined, flank-type and is currently used as a drinking water source. The aquifer is considered
fresh, with less than 250 milligrams per liter (mg/L) of chloride, and is considered an irreplaceable
resource with a high vulnerability to contamination (Mink and Lau 1990).

The nearest drinking water supply well is Navy Supply Well 2254-01 (also known as Red Hill Shaft),
located within the Facility lower tunnel. Navy Supply Well 2254-01 is located approximately 2,600 ft
topographically downgradient of the fuel storage tanks (Figure 1) and provides potable water to the JBPHH
Water System, which serves approximately 65,200 military customers. NAVFAC Hawaii Utilities Energy
Management Division operates the water development tunnel and Navy Supply Well 2254-01.

The nearest surface water body is South Halawa Stream, which is an ephemeral stream present along
the north side of the Facility. Wells RHMWO01 through RHMW03, RHMWO05, RHMW09, and
RHMW 10 are located greater than 150 meters from any portion of South Halawa Stream. Sampling
point RHMW2254-01 and wells RHMWO04, RHMWO06 through RHMWO0S8, RHMWII1,
HDMW2253-03, and OWDFMWOI are located within 150 meters of a portion of Halawa Stream. The
approximate distance from each well and sampling point to Halawa Stream is presented in Table 1-2.

Table 1-2: Distance of Wells/Sampling Point to South Halawa Stream

Well/Sampling Point Approximate Closest Distance to South Halawa Stream (meters)
RHMW2254-01 85
RHMWO01 232
RHMWO02 299
RHMWO03 271
RHMWO04 81
RHMWO05 225
RHMWO06 104
RHMWO07 81
RHMWO08 64
RHMWO09 376
RHMW10 452
RHMW11 32
HDMW2253-03 20
OWDFMWO01 143

2 RHMW11 is located approximately 3 meters from the concrete-lined portion of South Halawa Stream.

Despite some wells being located within 150 meters of surface water (South Halawa Stream), there are
no indications of any complete pathways to ecological receptors in the nearby water bodies. Both South
Halawa Stream and Moanalua Stream (located in Moanalua Valley east of the Facility) are intermittent
streams (USGS 2017) located approximately 100 ft or more above the water table of the basal aquifer.
Additionally, the bottoms of the fuel tanks are located at least 50 ft below the bottom of the streams
(a cross-section diagram depicting these elevations is presented in the Red Hill Monitoring Well
Installation WP; DON 2016), and the segment of South Halawa Stream between Red Hill and Halawa
Correctional Facility is concrete-lined. Thus, analytical results for the long-term monitoring (LTM)
program are compared to the screening criteria based on the DOH Environmental Action Levels (EALSs)
Table D-1b (i.e., groundwater EALs for sites where groundwater is a current or potential drinking water
resource and the nearest surface water body is greater than 150 meters from release site) (DOH 2017a).
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1.3 BACKGROUND

The U.S. Government constructed the Facility in the early 1940s. Twenty steel-lined concrete
underground fuel storage tanks and a series of tunnels were constructed. In the past, the tanks have
stored Navy special fuel oil, Navy distillate, aviation gasoline, and motor gasoline (DON 2010). The
tanks currently contain JP-5, F-24, and F-76. The fueling system is a self-contained underground unit
that was installed into native rock composed primarily of basalt with some interbedded tuffs and
breccias (DON 2010). Each tank measures approximately 250 ft in height and 100 ft in diameter. The
upper domes of the tanks lie at depths varying between 100 ft and 200 ft below ground surface (bgs).

1.31 Previous Groundwater Monitoring Results

Groundwater samples for the Red Hill groundwater LTM program were sent to offsite laboratories for
analysis as listed in Table 1-3. The Red Hill groundwater LTM program results spanning from 2005
to January 2019 are summarized in Table 1-4.

Table 1-3: Red Hill Groundwater LTM Program Analytical Laboratories

Groundwater Monitoring Event Analytical Laboratory

1st Qtr 2019 (current) APPL (all COPCs and NAPs except TOC during the December 2018 event)
ARI (TOC during the December 2018 event only)

3rd Qtr 2018 — 4th Qtr 2018 APPL (all COPCs and NAPs except TOC and DOC)
ALS Environmental - Houston (TOC and DOC only)

4th Qtr 2016 — 2nd Qtr 2018 APPL (all COPCs and all NAPs except TOC)

Eurofins Lancaster Laboratories (TOC only)

1st Qtr 2017 — 3rd Qtr 2017, 1st Qtr 2018, | EPA Region 9 Laboratory
3rd Qtr 2018 (split samples only)

2nd Qtr 2015 — 3rd Qtr 2016 ALS Environmental - Kelso

4th Qtr 2012 — 1st Qtr 2015 Calscience Environmental Laboratories, Inc. (currently Eurofins Calscience)
4th Qtr 2010 — 3rd Qtr 2012 APPL

1st Qtr 2008 — 3rd Qtr 2010 SGS Environmental Services, Inc. - Alaska Division

3rd Qtr 2006 @ — 3rd Qtr 2007 © Accutest Laboratories - Florida (currently SGS Accutest Laboratories

Southeast)

1st Qtr 2005 — 4th Qtr 2005 Columbia Analytical Services, Inc. (currently ALS Environmental - Kelso)
APPL Agriculture and Priority Pollutants Laboratories, Inc.
ARI Analytical Resources, Inc.

COPC  chemical of potential concern

DOC dissolved organic carbon

EPA Environmental Protection Agency, United States

NAP natural attenuation parameter
Qtr quarter
TOC total organic carbon

@ Groundwater LTM samples were not collected during the First and Second Quarters 2006 due to Phase | and Phase Il site
investigation activities (DON 2007) occurring at that time.
b Groundwater LTM samples were not collected during the Fourth Quarter 2007.



Table 1-4: Summary Statistics of Groundwater COPCs, First Quarter 2019 - Quarterly Groundwater Monitoring Report

Red Hill Bulk Fuel Storage Facility, JBPHH, O‘ahu, Hawai‘i

RHMW2254-01 Inside-Tunnel Wells Outside-Tunnel Wells
Did Maximum Did Maximum Did Maximum
Detects Detected Date Sampled Detects Detected Date Sampled Detects Detected Date Sampled
DOH EAL| No.of No.of Non Percent Exceed Concentration of Max No. of No. of Non- Percent Exceed Location of Max Concentration of Max No. of No. of Non: Percent Exceed Location of Max Concentration of Max

Analyte (Mg/L) Detects detects Detected  EALs? (pg/L) Concentration | Detects detects Detected  EALs? Concentration (pg/L) Concentration | Detects detects  Detected  EALs? Concentration (pg/L) Concentration
TPH-d 400 11 90 11% No 67 28-Jun-05 237 66 78% Yes RHMW02 6500 20-Jan-16 64 194 25% Yes OWDFMWO01 3100 22-Jul-15
TPH-g 300 1 93 1.1% No 14 4-Feb-09 81 191 30% Yes RHMW02 660 28-Jan-13 1 256 0.4% No HDMW2253-03 16 19-Oct-15
TPH-o 500 3 52 5.5% No 59 8-Sep-05 44 73 38% Yes RHMWO01 890 17-Feb-05 23 166 12% No OWDFMWO01 390 22-Jul-15
Benzene 5 0 102 0% — — — 20 279 6.7% No RHMWO02 0.26 4-Feb-09 24 235 9% No OWDFMWO01 1.3 19-Jul-12
Ethylbenzene 30 2 100 2% No 1 8-Sep-05 52 247 17% No RHMW02 1.3 10-Jul-06 0 259 0% — — — —
Toluene 40 3 99 2.9% No 0.71 22-Oct-12 11 288 3.7% No RHMWO01 2.5 15-Jan-14 4 255 1.5% No HDMW2253-03 3.8 22-Oct-14
Xylenes, Total (p/m-, o-xylene) 20 2 100 2% No 0.81 22-Oct-18 68 231 23% No RHMW02 14 6-Jul-17 2 257 0.8% No OWDFMWO01 0.39 21-Apr-11
1-Methylnaphthalene 10 1 86 1.1% No 0.0276 22-Oct-08 138 157 47% Yes RHMWO02 142 10-Jul-06 11 247 4.3% No OWDFMWO01 0.03 19-Jan-16
2-Methylnaphthalene 10 4 95 4.0% No 0.038 6-Dec-05 145 158 48% Yes RHMW02 88.5 20-Sep-05 16 242 6.2% No OWDFMWO01 0.02 19-Jan-16
Naphthalene 17 13 105 11% No 0.099 23-Jul-13 203 174 54% Yes RHMW02 343 10-Jul-06 31 245 11% No RHMWO04 0.18 19-Jul-16
Notes:

Bold and shaded text indicates analyte detected above DOH EAL.

Inside Wells: RHMWO01, RHMW02, RHMWO03, RHMWO05.

Outside Wells: RHMW04, RHMWO06, RHMWO07, RHMW08, RHMW09, RHMW10, RHMW11, HDMW2253-03, OWDFMWO01.
As of the Third Quarter 2018 Groundwater Monitoring Report, the "No. of Detects" and "No. of Non-detects" includes all primary and replicate results for each sampling event;
versions of this table previous to the Third Quarter 2018 report included only the maximum detected concentration between primary and replicate samples.

— =no data

% = percent

ug/L = microgram per liter

DOH = Department of Health, State of Hawai'i

EAL = Environmental Action Level

No. = number

TPH-d = total petroleum hydrocarbons-diesel range organics
TPH-g = total petroleum hydrocarbons-gasoline range organics

TPH-o = total petroleum hydrocarbons-residual range organics (i.e., TPH-oil)
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Groundwater sampling locations are depicted on Figure 1. Cumulative results of historical
groundwater monitoring are tabulated in Appendix A.1, and concentration graphs of chemicals of
potential concern (COPCs) over time are presented in Appendix A.2. All historical data are compared
to the Fall 2017 DOH EALs (DOH 2017a). Total petroleum hydrocarbons — diesel range organics
(TPH-d) and benzene are also screened against the Site-Specific Risk-Based Levels (SSRBLs), as
discussed in the Red Hill Groundwater Protection Plan (DON 2014) and subsequently presented in
the February 4, 2016, AOC Statement of Work Sections 6 and 7 scoping completion letter (EPA
Region 9 and DOH 2016). Historical results indicate that the most and generally highest detected
concentrations of COPCs occur in monitoring well RHMWO02.

Sampling results analyzed by Navy-contracted laboratories from 2005 to Fourth Quarter 2018 are
summarized below:

* RHMW2254-01 is a sampling point located inside the water development tunnel of Navy
Supply Well 2254-01. Detections of TPH-gasoline range organics (TPH-g), TPH-d,
TPH-residual range organics (TPH-0), and polynuclear aromatic hydrocarbons (PAHs)
occurred occasionally during monitoring events between 2005 and October 2017, but no
COPCs have been detected above the screening criteria. Ethylbenzene, toluene, and total
xylenes were detected below screening criteria during the Fourth Quarter 2018 (October)
groundwater monitoring event but were non-detect during the subsequent sampling events.

e RHMWOI, an inside-tunnel monitoring well located southwest of the tank farm, was installed
in 2001 (DON 2002). TPH-d was consistently detected at RHMWO1, with the most recent
DOH screening criterion (400 micrograms per liter [pg/L]) exceedance occurring during the
First Quarter (January) 2016 monitoring event. TPH-d has never exceeded the SSRBL
(4,500 pg/L). PAHs were periodically detected before Fourth Quarter 2016 below the
screening criteria but have not been detected since. Sporadic detections of benzene and toluene
below their respective screening criteria have occurred in 2005, 2014, and 2017.

*  RHMWO(?2, an inside-tunnel monitoring well located next to Tank 6, was installed in 2005
(DON 2007). TPH-g was regularly detected and exceeded the screening criterion (300 pg/L)
during 2012 and 2013 monitoring events. TPH-d was always detected; concentrations
exceeded the screening criterion in all monitoring events and exceeded the SSRBL in 2008,
2014, 2015, and 2016. TPH-o was detected below the screening criterion (500 pg/L) in most
monitoring events from April 2015 to April 2017 but has not been detected since. PAHs
regularly exceeded their screening criteria during monitoring events from 2005 onwards.
Ethylbenzene and total xylenes were also detected in most events between 2005 and 2017 at
trace concentrations below the screening criteria. Benzene and toluene were also detected at
trace concentrations below the screening criteria between 2008 and 2016, but less frequently
than ethylbenzene and total xylenes.

e RHMWO03, an inside-tunnel monitoring well located next to Tank 14, was installed in 2005
(DON 2007). TPH-d and TPH-o0 were regularly detected at concentrations below the screening
criteria. TPH-g, toluene, and PAHs were occasionally detected at trace concentrations below
screening criteria between 2005 and 2016. No COPCs have been detected above the screening
criteria.

*  RHMW04, an outside-tunnel monitoring well located northeast of the tank farm, was installed
in 2005 as a background monitoring location (DON 2007). TPH-d, benzene, and PAHs were
sporadically detected below screening criteria, but none have been detected after July 2016.
No COPCs have been detected above the screening criteria.
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*  RHMWQ0S5, an inside-tunnel monitoring well located southwest of the tank farm and southeast
of sampling point RHMW2254-01, was installed in 2009. TPH-d exceeded the screening
criterion during monitoring events in 2009 and 2010, but subsequent TPH-d detections were
below screening criteria. TPH-o and PAHs were occasionally detected below screening
criteria, but no COPCs have been detected after January 2016. Evaluations of historical TPH
chromatograms indicate non-petroleum chemical signatures.

e RHMWO06 & RHMW(7, outside-tunnel monitoring wells located north of the tank farm, were
installed in 2014 in response to the January 2014 release (DON 2015a). TPH-d, TPH-o0, and
PAHs were occasionally detected below screening criteria. No COPCs have been detected
above screening criteria and no COPCs have been detected after March 2017.

*  RHMWO0S8 & RHMW09, outside-tunnel monitoring wells located west and south, respectively,
of Tank 1, were installed in 2016 as part of the AOC Statement of Work Sections 6 and 7
investigation (DON 2017a). TPH-d and TPH-o have been detected below the screening criteria
at RHMWO08. No COPCs have been detected at RHMWO09.

* RHMWI0, an outside-tunnel monitoring well located south of Tank 14, was installed in
April 2017 as part of the AOC Statement of Work Sections 6 and 7 investigation (DON
2017a). TPH-d and TPH-o were detected at concentrations below the screening criteria during
the May and October 2017 events. No COPCs have been detected above the screening criteria.

*  RHMWII, an outside-tunnel multilevel monitoring well located north of the tank farm at the
at the Halawa Correctional Facility, was installed in November 2017 as part of the AOC
Statement of Work Sections 6 and 7 investigation (DON 2017a). Five of the eight multilevel
monitoring zones (RHMW11-01, -02, -03, -04, and -05) were sampled during the First,
Second, and Third Quarter 2018 events. Sampling was conducted at one monitoring zone
(RHMW11-05) during the Fourth Quarter 2018 event due to no COPC detections in
groundwater samples collected during the First Quarter 2018 through Third Quarter 2018 for
RHMW11-01, -02, -03, and -04. Sampling was not performed in the monitoring zones located
in the saprolite formation (RHMW11-06, -07, and -08) due to low hydraulic conductivity.
Sampling RHMW11-06, -07, and -08 would cause additional stress in the formation, requiring
another extensive period for water level recovery and equilibration at these zones.

* HDMW2253-03 (Halawa Deep Monitor Well 2253-03), an outside-tunnel well located north
of the tank farm at the Halawa Correctional Facility, was installed in 2000 by the State of
Hawai‘i Department of Land and Natural Resources (DLNR). COPCs have been detected
below screening criteria with the exception of a TPH-d screening criterion exceedance during
the January 2013 quarterly monitoring event. No COPCs have been detected since July 2016.
HDMW2253-03 was not sampled during quarterly and monthly monitoring events from April
to July 2017 due to experimental testing conducted by the DLNR Commission on Water
Resource Management and the University of Hawai‘i.

e OWDFMWO0I, located at the former Oily Waste Disposal Facility west of Navy Supply
Well 2254-01, was installed in 1998 (DON 2000). TPH-d exceeded the screening criterion
during quarterly monitoring events in 2010, 2012, 2013, and 2015, but, along with TPH-o0 and
PAHs, was occasionally detected at concentrations below the respective screening criteria.
Evaluations of historical TPH chromatograms indicate non-petroleum chemical signatures.

The TPH and PAH concentrations for the Second Quarter 2018 through Fourth Quarter 2018
monitoring events were higher than the reported results from the Fourth Quarter 2016 through First
Quarter 2018 monitoring events. The increase in concentrations starting from the Fourth Quarter 2017
are attributable to changes to the Navy-contracted laboratory’s extraction and analysis protocols in an
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effort to optimize the laboratory’s EPA Method 8015 and EPA Method 8270 selected ion monitoring
(SIM) standard operating procedures. The changes were prompted by the January—March 2017 split
sampling and October 2017 TPH-d performance testing (PT) results conducted by the EPA Region 9
laboratory in Richmond, CA and the Navy-contracted laboratory (EPA Region 9 and DOH 2017b;
DON 2017¢). The split sampling and PT results showed that the EPA Region 9 laboratory had higher
TPH-d and PAH recoveries than the Navy-contracted laboratory for analytes present in groundwater
samples at high concentrations (EPA Region 9 and DOH 2017a, 2017b; DON 2018b). The differences
in recoveries were due to the EPA Region 9 laboratory protocols being more effective at recovering
higher TPH-d and PAH concentrations, especially for samples with higher concentrations of polar
hydrocarbons and metabolites. Changes to the Navy-contracted laboratory’s protocols include: using
calibration standards identical to those used by the EPA Region 9 laboratory; sample acidification to
pH less than 5 prior to extraction; switching extraction methodologies from EPA Method 3510C
(separatory funnel liquid-liquid extraction) to EPA Method 3520C (continuous liquid-liquid
extraction); using a rotary evaporator for extract condensation; and reduction of the field-collected
sample volume for optimal extraction within the liquid-liquid extractor vessel. The Third Quarter 2018
split sampling results indicated that TPH-d and PAH data generated by the Navy-contracted laboratory
were approximately 12-37% lower than results reported by the EPA Region 9 laboratory (DON
2018a). The Navy-contracted laboratory’s recoveries have significantly improved since the First
Quarter 2017 split sampling event, during which recoveries were approximately 65% lower than the
EPA Region 9 laboratory’s results. Evaluation of the split sampling data is presented in detail in the
Third Quarter 2018 monitoring report (DON 2018a).

1.3.2 Previous Reports

The Red Hill groundwater LTM reports listed in Table 1-5 were prepared and submitted to DOH.
Starting from the Fourth Quarter 2016 groundwater monitoring event, information for both the
inside-tunnel and outside-tunnel monitoring locations has been combined into one report.

Table 1-5: Previous Groundwater Monitoring Reports

Year ‘ Title | Sampling Period ‘ Submittal Date

Combined Reports for Inside- and Outside-Tunnel Wells

2018 | 4th Qtr 2018 GW Monitoring Rpt Oct to Nov Mar 2019
3rd Qtr 2018 GW Monitoring Rpt July to Aug Nov
2nd Qtr 2018 GW Monitoring Rpt Apr Oct
1st Qtr 2018 GW Monitoring Rpt Mar Jul

2017 | 4th Qtr 2017 GW Monitoring Rpt Oct Jan 2018
3rd Qtr 2017 GW Monitoring Rpt May to July Oct
2nd Qtr 2017 GW Monitoring Rpt Feb to Apr Jul
1st Qtr 2017 GW Monitoring Rpt Nov 2016 to Jan 2017 Apr

2016 | 4th Qtr 2016 GW Monitoring Rpt Oct Dec
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Separate Reports for Inside- and Outside-Tunnel Wells

Inside-Tunnel Wells

Outside-Tunnel Wells

Sampling Submittal Sampling Submittal
Year |Title Period Date Period Date
2016 | 3rd Qtr 2016 GW Monitoring Rpt Jul Oct Jul Oct
2nd Qtr 2016 GW Monitoring Rpt Apr Jul Apr Jul
1st Qtr 2016 GW Monitoring Rpt Jan Mar Jan Mar
2015 | 4th Qtr 2015 GW Monitoring Rpt Oct Jan 2016 Oct Feb 2016
3rd Qtr 2015 GW Monitoring Rpt Jul Nov Jul Nov
2nd Qtr 2015 GW Monitoring Rpt Apr Aug Apr Aug
1st Qtr 2015 GW Monitoring Rpt Jan Mar Jan Mar
Draft Monitoring Well Installation Rpt for RHMWO06 and — — — Mar
RHMWO07
2014 | 4th Qtr 2014 GW Monitoring Rpt Oct Jan 2015 Oct Jan 2015
3rd Qtr 2014 GW Monitoring Rpt Jul Sep Jul Sep
GW Sampling Rpt for Tank 5 Release Response on Jun 23, 24 Jul — —
June 23 and 24
GW Sampling Rpt for Tank 5 Release Response on May 27, 28 Jun — —
May 27 and 28
2nd Qtr 2014 GW Monitoring Rpt Apr Jun Apr Jun
GW Sampling Rpt for Tank 5 Release Response on Apr Apr — —
Apr7
GW Sampling Rpt for Tank 5 Release Response on Mar 25, 26 Apr — —
March 25 and 26
GW Sampling Rpt for Tank 5 Release Response on Mar 10 Mar — —
March 10
GW Sampling Rpt for Tank 5 Release Response on Mar 5, 6 Mar — —
March 5 and 6
GW Sampling Rpt for Additional Sampling Jan Jan Jan Feb
(Inside-Tunnel)/GW Monitoring Rpt for Additional
Sampling of HDMW2253-03 (Outside-Tunnel)
1st Qtr 2014 GW Monitoring Rpt Jan Apr Jan Apr
2013 | 4th Qtr 2013 GW Monitoring Rpt Oct Jan 2014 Oct Jan 2014
3rd Qtr 2013 GW Monitoring Rpt Jul Sep Jul Sep
2nd Qtr 2013 GW Monitoring Rpt Apr Jul Apr Jul
1st Qtr 2013 GW Monitoring Rpt Jan Apr Jan Apr
2012 | 4th Qtr 2012 GW Monitoring Rpt Oct Jan 2013 Nov Jan 2013
3rd Qtr 2012 GW Monitoring Rpt Jul Sep Jul Sep
2nd Qtr 2012 GW Monitoring Rpt Apr Jul Apr Jul
1st Qtr 2012 GW Monitoring Rpt Jan, Feb Oct Jan Mar
2011 | 4th Qtr 2011 GW Monitoring Rpt Oct Dec Oct Dec
3rd Qtr 2011 GW Monitoring Rpt Jul Sep Jul Sep
2nd Qtr 2011 GW Monitoring Rpt Apr Jun Apr Jun
1st Qtr 2011 GW Monitoring Rpt Jan Mar Jan Mar
2010 | 4th Qtr 2010 GW Monitoring Rpt Oct Dec Oct Dec
3rd Qtr 2010 GW Monitoring Rpt Jul Aug Jul Aug
2nd Qtr 2010 GW Monitoring Rpt Apr May Apr May
1st Qtr 2010 GW Monitoring Rpt Jan, Feb, Apr Jan Apr
Mar
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Separate Reports for Inside- and Outside-Tunnel Wells Inside-Tunnel Wells Outside-Tunnel Wells
Sampling Submittal Sampling Submittal
Year |Title Period Date Period Date
2009 | 4th Qtr 2009 GW Monitoring Rpt Oct Dec Oct Dec
3rd Qtr 2009 GW Monitoring Rpt Jul Sep Aug Sep
2nd Qtr 2009 GW Monitoring Rpt May Jul — —
1st Qtr 2009 GW Monitoring Rpt Feb May — —
2008 | 4th Qtr 2008 GW Monitoring Rpt Oct, Dec Feb 2009 — —
3rd Qtr 2008 GW Monitoring Rpt Jul Oct — —
2nd Qtr 2008 GW Monitoring Rpt Apr May — —
1st Qtr 2008 GW Monitoring Rpt Jan Mar — —
2007 | 3rd Qtr 2007 GW Monitoring Results Sep Oct — —
2nd Qtr 2007 GW Monitoring Results Jun Aug — —
1st Qtr 2007 GW Monitoring Results Mar May — —
2006 | 4th Qtr 2006 GW Monitoring Results Dec Jan 2007 — —
3rd Qtr 2006 GW Monitoring Results Jul Sep — —
2005 | 4th Qtr 2005 GW Sampling Rpt 4th Qtr Feb 2006 — —
3rd Qtr 2005 GW Sampling Rpt 3rd Qtr Nov — —
2nd Qtr 2005 GW Sampling Rpt 2nd Qtr Aug — —
1st Qtr 2005 GW Sampling Rpt 1st Qtr Apr — —
— no data
GW groundwater
Rpt report

2. Groundwater Monitoring Activities

During the December 2018 monthly sampling event, groundwater samples were collected from the
sampling point at Red Hill Shaft (RHMW2254-01) on two consecutive days with different supply well
pumping conditions, following the same protocol used during the November 2018 confirmation
sampling event. During the “pumps-on” conditions, the supply well pumps were turned on at least
3 hours prior to the groundwater sampling and were kept running for the duration of the sample
collection. The following day, during the “pumps-oft” conditions, the supply well pumps were kept
turned off at least 3 hours prior to the groundwater sampling and remained off until the sample collection
was complete.

During the First Quarter 2019 monitoring event, groundwater samples were collected from
14 monitoring locations within the Red Hill groundwater monitoring network, including
RHMW2254-01 (during pumps on and pumps off conditions), 11 monitoring wells within the Facility
(RHMWO1 through RHMW10, and OWDFMWO01), and 2 monitoring wells located outside of the
Facility at Halawa Correctional Facility (Halawa Deep Monitor Well [HDMW2253—03], and
multilevel well RHMW 11 (from Zone 5, located within the groundwater table in the basalt layer]).
RHMW11 Zones 14 (also located within the groundwater table in the basalt layer) were not sampled
during the First Quarter 2019 monitoring event based on the lack of COPC detections in groundwater
samples collected during the First Quarter 2018 through Third Quarter 2018 monitoring events.
Sampling was not conducted in the top three monitoring zones of RHMW11 (Zones 6-8) due to low
hydraulic conductivity of the saprolite formation. Zones 6—8 are located at depths below the elevation
of the regional basal aquifer but are completed within saprolite, and have hydraulic head measurements
well above the elevation of the regional basal aquifer, suggesting isolation from it. Groundwater levels
in RHMWI11 Zones 6-8 appear to either have equilibrated or are asymptotically approaching
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equilibration with the formation they are completed in; sampling these zones would cause additional
stress in the formation, requiring another extensive period for water level recovery and equilibration
at these zones.

All samples were collected in accordance with the AOC Statement of Work Sections 6 and 7 WP/SOW
(DON 2017a), SAP (DON 2017b, 2017c), SAP Addendum 01 (DON 2017d), and SAP Addendum 03
(DON 2018f). The WP/SOW and SAP are consistent with DOH UST release response requirements
(HAR 11-280.1), NAVFAC Pacific Environmental Restoration Program Project Procedure I-C-3,
Monitoring Well Sampling (DON 2015b), and the Red Hill Groundwater Protection Plan (DON
2014). Prior to purging and sampling, ambient and headspace organic vapor readings (volatile organic
compounds [VOCs], oxygen, hydrogen sulfide, carbon monoxide, and lower explosive levels of
vapors) were measured using a MultiRAE PGM-6228 multi-gas monitor at all inside-tunnel sampling
locations, and VOCs were measured using a MiniRAE 3000 photoionization detector (PID) at all
outside-tunnel sampling locations. The depth to groundwater was measured using Heron oil/water
interface probes and calibrated Solinst water level measuring tapes (see Appendix B.3 for tape
correction factors). No sheen was observed in any of the wells. Headspace PID detections occurred at
RHMW2254-01, RHMWO01, RHMWO02, RHMWO03, and RHMWO0S5. Field measurements and
observations are presented in the groundwater purge logs in Appendix B.1 and field logbooks in
Appendix B.2.

2.1 GROUNDWATER SAMPLING

Prior to collecting groundwater samples, the monitoring wells (excluding the multilevel monitoring
well RHMW11) were purged of standing water in the well casings. These monitoring locations each
contain a dedicated bladder pump, which was used to purge the well and collect samples. The
groundwater wells were purged using low-flow sampling methodology at flow rates of approximately
0.10-0.30 liter per minute to minimize VOC loss and drawdown.

To operate the pump, a portable air compressor with an in-line filter was connected to a QED MP10
MicroPurge Basics Controller box, which was then connected to the pump. The compressor was turned
on to power the pump, and the controller was used to adjust the pumping rate to less than 1 liter of water
per minute. Compressed nitrogen gas was used to purge and sample these non-multilevel monitoring
wells.

Water quality parameters were monitored on a periodic basis during well purging using an In-Situ
smarTROLL multi-parameter handheld water quality meter. Parameters measured included total
dissolved solids (TDS), hydrogen activity (pH), temperature, specific conductivity, dissolved oxygen
(DO), turbidity, oxidation-reduction potential (ORP), and salinity. The water quality parameters were
used to evaluate whether the natural characteristics of the aquifer formation water were present within
the monitoring wells before the samples were collected. A minimum of six readings were collected at
each well during the purging process. When feasible, water level measurements were collected and
recorded during purging to detect indications of drawdown; if drawdown was detected approaching
0.2 ft, the rate of low-flow purging was reduced. Purging was considered complete when at least three
consecutive water quality measurements stabilized within the specified range for each parameter noted
in groundwater sampling logs (Appendix B.1) and in accordance with NAVFAC Pacific
Environmental Restoration Program Project Procedure I-C-3, Monitoring Well Sampling (DON
2015b). The readings were recorded on the groundwater sampling logs (Appendix B.1). Field notes
were recorded to document the monitoring event (Appendix B.2).

Once water quality parameters stabilized, groundwater samples were immediately collected from the
wells using the bladder pumps. Groundwater samples from these non-multilevel monitoring wells were
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collected no more than 3 hours after purging was completed. Groundwater samples were collected in
sampling containers that were pre-preserved (as necessary) and provided by the analytical laboratory.
Samples collected for ferrous iron analysis were filtered in the field using new, individual 0.45-micron
filters attached at the end of the pump/probe discharge tubing.

Due to the multilevel monitoring well design of RHMW 11, purging was not required prior to collecting
groundwater from the sampled monitoring zone, since the measurement ports allow groundwater to flow
directly from the surrounding formation and there is no filter pack. Groundwater was sampled from
Zone 5, located within the basalt layer at 285.3 ft bgs, and collected using sampling probes. A string of
four sealed 250-milliliter (mL) sample containers were connected to the sampling probe, which was
lowered to the monitoring zone, and the containers filled with groundwater from the formation. Once
sampling containers were filled, the probe and container string were brought to the surface, and the
groundwater was transferred to the appropriate laboratory-supplied containers. During the collection of
groundwater quality parameters, the sample containers were flushed with nitrogen to remove air within
the container prior to the collection of groundwater. The nitrogen flush was performed to minimize DO
enrichment due to high water pressure in the formation forcing the air in the sample containers to mix
into the groundwater collected. Groundwater quality parameters were collected at least twice during the
sampling of Zone 5 and recorded in the groundwater sampling logs (Appendix B.1). Observations of
groundwater DO enrichment were presented in the First Quarter 2018 Groundwater Monitoring Report
(DON 2018g).

The analytical program for the December 2018 monthly sampling event and the First Quarter 2019
groundwater monitoring event is shown in Table 2-1.

2.2 FIELD QUALITY ASSURANCE/QUALITY CONTROL

A quality assurance/quality control (QA/QC) program was implemented in the field in accordance
with the NAVFAC Pacific Project Procedures Manual (DON 2015b), DOH TGM (DOH 2017b), the
project WP (DON 2015c), AOC Statement of Work Sections 6 and 7 WP/SOW (DON 2017a), SAP
(DON 2017b, 2017¢), SAP Addendum 01 (DON 2017d), and SAP Addendum 03 (DON 2018f) to
support generating data of known and defensible quality. The QA/QC program was designed to
minimize error, provide early identification and correction of potential problems, and evaluate the
performance of the sampling program.

Field instruments were calibrated each morning prior to starting field activities. The PID was calibrated
with 100 parts per million (ppm) isobutylene calibration gas. The multi-gas monitor was calibrated
with 100 ppm isobutylene calibration gas and a multi-gas monitor calibration gas composed of 50 ppm
carbon monoxide, 25 ppm dihydrogen sulfide, 19 percent (%) oxygen, and 50% of the lower explosive
limit of methane. The water quality meter was calibrated with an auto-calibration solution prior to
recording measurements.

To assess the effectiveness of the equipment decontamination process, one equipment blank sample
was collected prior to sampling at multilevel monitoring well RHMW 11. The equipment blank sample
was collected on site by pouring distilled water into the decontaminated multilevel well sample
container string, then into sample containers. A field blank sample was also collected to assess the
quality of the locally sourced Menehune Water Company distilled water used to collect the equipment
blank. The field blank was collected by pouring distilled water directly into sample containers. The
field blank and equipment blank samples were analyzed for the same COPCs as the groundwater
samples.
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Table 2-1: Groundwater Sampling Program for the December 2018 Monthly Sampling Event and First Quarter 2019 Quarterly Monitoring Event

S 8
3 8 &35
o S8/ g3 88 58 8 g|s § E
Screening | = = | 2| 2/ 2|2/ 2|2/ |/ /2 | s |
Criterion S| S|/ | 5|5 5| 5|5/ 5| 5|5 & = 2
Parameter Analytical Method | Analyte(s) 2 (ug/L) ® = I EIE 2 2| E 2| 2| E | |E 2 %
TPH EPA 8260 TPH-g 300 v v v v v v v v v v v v v v
EPA 8015 TPH-d 400 v 4 v v v v v v v v v v v v
TPH-o0 500 v v v | v |V v | v v v v v]v]v]v
TPH with SGC*° EPA 3630/8015 TPH-d 400 Vil — v v — — — — — — — — — | —
TPH-o 500 Vil — v 4 — — — — — — . — — | =
VOCs EPA 8260 Benzene 5 v v 4 v 4 4 v 4 v v v v v v
Ethyl Benzene 30 v v v v v v v v v v v v v v
Toluene 40 v v v v v v v v v v v v v v
Total Xylenes 20 v v v v v v v v v v v v v v
PAHs EPA 8270 SIM 1-Methylnaphthalene 10 v v v v v 4 v 4 v v v v v oV
2-Methylnaphthalene 10 v v v v v v v v v v v v v v
Naphthalene 17 v v v v v v v v v v v v v v
Fuel Additives EPA 8270 Phenol 300 v 4 4 v v v v v v v v v v v
Lab Procedure 2-(2-Methoxyethoxy)Ethanol 800° 4 v 4 v 4 4 4 4 v v v 4 v oV
Lead Scavengers ¢ EPA 8011 1,2-Dibromoethane 0.04 | = = = = =] = =] = = | =
EPA 8260 1,2-Dichloroethane 5 — — — — — — — — — | — | — N R
NAPs Field parameter DO, ORP — 4 v v v v v v v v v v v v v
SM 3500-Fe Ferrous Iron — v v v v v v v v v v v v v v
RSK 175M Methane — v v v v v v v v v v v v v v
EPA 300.0 Nitrate, Sulfate, Chloride — v v v v v v v v v v v v v v
EPA 353.2 Nitrate-Nitrite as Nitrogen — 4 4 4 v v v v v v v v v v v
EPA 2320 Carbonate, Bicarbonate, and Total Alkalinity — v v v v v v v v v v v v v v
EPA 9060A Total Organic Carbon — v v v v v v v v v v v v v v
— not available/not analyzed v analyzed SGC silica gel cleanup SIM  selected ion monitoring

@ COPCs and associated screening criteria were provided in the February 4, 2016, AOC Statement of Work Sections 6 and 7 scoping completion letter from the Regulatory Agencies (EPA Region 9 and

DOH 2016), and updated with the most current DOH Tier 1 EALs in Table D-1b (DOH 2017a) where appropriate.
b Screening criterion is from EPA Tap Water Regional Screening Levels, target hazard quotient = 1.0, May 2018 (EPA 2018).
¢ TPH-d and TPH-o with silica gel cleanup were analyzed only on samples with positive detections of TPH-d and TPH-o without silica gel cleanup.

4 Lead scavengers are collected only from newly installed monitoring wells for at least 1 year of sampling, and may be discontinued if sample results are below the Groundwater Action Levels established
in the February 4, 2016, scoping completion letter (EPA Region 9 and DOH 2016). Lead scavenger analysis requirement has been completed for all existing monitoring locations as of the Fourth Quarter

2018 monitoring event.

¢ During the December 2018 monthly sampling event, groundwater samples were collected only from monitoring location RHMW2254-01. Groundwater samples with the “pumps on” and the “pumps off”

were collected in two consecutive days to evaluate effects of the Red Hill Shaft supply well pumping on the groundwater conditions and COPC concentrations.

f TPH-d and TPH-o with silica gel cleanup were analyzed only on RHMW2254-01 samples collected during December 2018 monthly sampling event.
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As of the Fourth Quarter 2018, dedicated bladder pumps have been furnished for monitoring locations
RHMWO01, HDMW2253-03, and OWDFMWO01, which previously required rental bladder pumps for
sampling. As all non-multilevel monitoring wells have dedicated bladder pumps installed, no field and
equipment blanks were collected associated with these locations during the December 2018 monthly
sampling event and First Quarter 2019 groundwater monitoring event.

To assess the precision of the data collection activity, including sampling and analysis, field duplicates
were collected at the same approximate time as their respective primary samples. One field duplicate
was collected for each of the two days RHMW2254-01 was sampled during the December 2018
monthly sampling event and First Quarter 2019 groundwater monitoring event. One duplicate each
was also collected from RHMWO02 during the First Quarter 2019 groundwater monitoring event.

During the December 2018 and First Quarter 2019 events, one trip blank was used at each sampling
location to accurately represent the condition of the samples in each shipment. The hermetically sealed
trip blank samples were supplied pre-filled by the analytical laboratory and remained with the
associated groundwater sample in the cooler during the field event and transport to and from the site.

23 SAMPLING HANDLING AND ANALYSIS

The samples were labeled and logged in accordance with NAVFAC Pacific Environmental Restoration
Program Project Procedure III-E, Record Keeping, Sample Labeling, and Chain-of-Custody
Procedures (DON 2015b). Immediately after collection, all samples were labeled, logged in the field
logbooks, custody sealed, sealed with tape, and placed in a resealable plastic bag. To meet the
recommended hold time for nitrate analysis, efforts were made to ship samples to the laboratory on
the day of collection. Samples not shipped on the day of collection were stored in secure cold storage
overnight and shipped the following day.

Prior to shipping, the samples were logged in a chain-of-custody (CoC) form and loaded into a cooler
with double-bagged wet ice. Packed coolers were sent by field personnel via express-courier overnight
shipping in custody-sealed coolers to APPL in Clovis, CA. Sample transport and custody details are
provided in the CoC records in the laboratory reports in Appendix C.1.

24 DECONTAMINATION

Decontamination activities were performed in accordance with NAVFAC Pacific Environmental
Restoration Program Project Procedure I-F, Equipment Decontamination (DON 2015b). A staging and
decontamination area was established near each well location. Non-disposable sampling equipment
(e.g., water level meter, oil/water interface probe, and multilevel monitoring well sample container
string) was decontaminated at the beginning of each day and after purging and sampling each well. As
of the Fourth Quarter 2018 groundwater monitoring event, dedicated pumps have been installed at all
non-multilevel monitoring wells, thus no rental pumps were used. The decontamination process
included washing and scrubbing the equipment with stiff-bristled nylon brushes and a non-phosphate
detergent (e.g., Alconox) solution, followed by rinsing once with isopropyl alcohol and twice with
distilled water. Liquid wastes generated during decontamination activities were captured and
containerized in properly labeled, U.S. Department of Transportation-approved 55-gallon drums or
other suitable temporary containers and managed as investigation-derived waste (IDW).

2.5 INVESTIGATION-DERIVED WASTE MANAGEMENT

IDW generated during the monitoring events consisted of purged groundwater from the monitoring
wells and decontamination water. The IDW was handled, stored, and labeled in accordance with
NAVFAC Pacific Environmental Restoration Program Project Procedure I-A-6, Investigation-Derived
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Waste Management (DON 2015b). Approximately 140 gallons of fluid from all wells were
containerized in three clearly labeled, 55-gallon-capacity drums, covered with a tarp, and stored on
site in an area designated by the Navy, pending disposal. Disposable personal protective equipment
and sampling equipment and supplies were collected in plastic trash bags and disposed of as municipal
waste.

3. Data Evaluation and Quality Assessment

Field observations and measurements and laboratory groundwater analytical results collected during
the December 2018 monthly sampling event and First Quarter 2019 groundwater monitoring event
were evaluated along with available correction factors and historical groundwater concentrations.
A data quality assessment consisting of a review of the overall groundwater sample collection and
analysis process was performed to determine whether the analytical data generated met the quality
objectives for the project. The data quality assessment was performed in accordance with the AOC
Statement of Work Sections 6 and 7 WP/SOW (DON 2017a) and the SAP and addenda (DON 2017b,
2017¢, 2017d, 2018f). The field QC program consisted of standardized sample collection and
management procedures, and the collection of field duplicate samples, matrix spike (MS) samples, and
trip blank samples. The laboratory QA program consisted of the use of standard analytical methods
and the preparation and analyses of MS/MS duplicate (MSD) samples, surrogate spikes, blanks, and
laboratory control samples (LCSs)/LCS duplicates (LCSDs).

341 GROUNDWATER LEVEL MEASUREMENTS

Depths to groundwater were gauged from the notched and surveyed top of casing using calibrated
water level measuring tapes at non-multilevel monitoring well locations prior to sampling (Table 3-1).
Additionally, a Heron or Solinst oil/water interface probe was used to detect non-aqueous-phase liquid,
and measure if present.

The oil/water interface probe and water level measuring tapes were decontaminated between well
measurements by washing with a non-phosphate detergent solution and rinsing with isopropyl alcohol
and distilled water to prevent cross-contamination. Measuring points for all wells are detailed in two
well elevation survey reports (DON 2018c, 2018¢) and presented in Table 3-1. Groundwater elevations
beneath and near the site ranged from 17.64 to 23.46 ft msl during the First Quarter 2019 groundwater
monitoring event. Due to the location and construction of the multilevel well monitoring zones, the
groundwater level was not measured at RHMW11. PID readings at the wellheads ranged from 0.0 to
2.8 ppm. No sheen or measurable non-aqueous-phase liquid was observed during the December
monthly sampling event and First Quarter 2019 groundwater monitoring event. Graphs of cumulative
historical depth to water readings are presented in Appendix A.4.
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1 Table 3-1: Groundwater Elevations

Measuring Tape Well Horizontal
PID Reading at Correction Factor Displacement Corrected Depth to Measuring Point Groundwater
Wellhead Depth to Water [Tape ID] Correction Factor Water Elevation Elevation

Monitoring Well No. Sampling Date (ppm) (ft btoc) 2 (ft)® (fty° (ft btoc) (ft msl)d (ft msl)
RHMW2254-01 12/12/2018 " 0.9 82.83 -0.02 [N-1] — 82.81 100.4501 17.64
RHMW2254-01 12/13/2018'1 2.8 81.18 -0.02 [N-1] — 81.16 100.4501 19.29
RHMW2254-01 1/23/2019 " 0.0 82.66 -0.02 [N-1] — 82.64 100.4501 17.81
RHMW2254-01 1/24/2019 1 0.1 81.03 -0.02 [N-1] — 81.01 100.4501 19.44
RHMWO01 1/22/2019 04 82.41 -0.02 [N-1] — 82.39 101.9955 19.61
RHMW02 1/21/2019 04¢° 85.08 -0.02 [N-1] -0.06 85.00 104.5970 19.60
RHMWO03 1/22/2019 0.5 101.26 -0.03 [N-1] -0.04 101.19 120.8980 19.71
RHMWO04 1/21/2019 0.0 292.53 -0.03 [N-2] -0.02 292.48 312.1062 19.63
RHMWO05 1/21/2019 1.2 81.83 -0.02 [N-1] -0.01 81.80 101.3102 19.51
RHMWOG f 1/21/2019 0.0 239.60 -0.02 [N-2] -0.01 239.57 259.1275 19.56
RHMWO7 f 1/23/2019 0.0 197.02 -0.02 [N-2] -0.01 196.99 220.4517 23.46
RHMWOS8 f 1/21/2019 0.0 291.04 -0.03 [N-2] -0.03 290.98 310.4817 19.50
RHMWO9 f 1/22/2019 0.0 376.27 -0.04 [N-2] -0.24 375.99 395.4299 19.44
RHMW10 f 1/24/2019 0.0 476.28 -0.04 [N-2] -0.09 476.15 495.6388 19.49
RHMW11-05 ¢ 1/28/2019 0.0} — — -0.09 — — —
HDMW2253-03 2/7/2019 0.0 205.84 -0.02 [N-2] -0.01 205.81 226.6812 20.87
OWDFMWO01 1/23/2019 0.0 118.91 -0.03 [N-1] -0.03 118.85 138.1361 19.29

2 — not applicable

3 btoc below top of casing

4 @ Depth to water readings were taken using the calibrated water level measuring tapes.

5 b Water level measuring tape calibration information and correction factors are presented in Appendix B.3.

6 ¢ Well horizontal displacement correction factor based on gyroscopic survey of the monitoring well’s vertical plumbness. Correction factors are presented in the Technical Memorandum, Gyroscopic
7 Survey Results and Calculated Correction Factors for Groundwater Monitoring Network Wells at the Red Hill Bulk Fuel Storage Facility (DON 2018d).
8 4 Well Elevation Survey Report, Red Hill Bulk Fuel Storage Facility (DON 2018c).

9 ¢ Slight sulfur odor was noted during sampling.

0  Depth to water is measured from the top of the gray plate at monitoring wells RHMWO06, RHMW07, RHMW08, RHMW09, and RHMW10.

1 9 Depth to water measurements are not applicable to the RHMW11 monitoring zones.

2 " Measurements collected during Red Hill Shaft supply well “pumps-on” groundwater conditions.

3 i Measurements collected during Red Hill Shaft supply well “pumps-off’ groundwater conditions.

4 i Slight organic odor was noted after approximately 8 liters of water had been collected.
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3.2 ANALYTICAL RESULTS

The samples were analyzed for:

* TPH-d and TPH-o by EPA SW846 Test Method 8015B

e TPH-g and benzene, toluene, ethylbenzene, and xylenes (BTEX) by EPA Method 8260B
* l-methylnaphthalene, 2-methylnaphthalene, and naphthalene by EPA Method 8270D SIM
*  Phenol with tentatively identified compounds (TICs) by EPA Method 8270D

¢ 2-(2-methoxyethoxy)-ethanol by a proprietary laboratory procedure

» Nitrate, chloride, and sulfate by EPA Method 300.0

» Nitrate-nitrite as nitrogen, methane, ferrous iron, and alkalinity by EPA 353.2, RSK175,
Standard Method (SM) 3500-Fe-B, and SM2320B, respectively

» Total organic carbon (TOC) by EPA Method 9060A

The chemicals analyzed and the respective analytical methods for each groundwater sample are
identified in Table 3-2. Copies of the laboratory reports are presented in Appendix C.1. Copies of the
third-party data validation reports are presented in Appendix C.2.

Analytical results were compared to the current LTM screening criteria as established by the
February 4, 2016 AOC Statement of Work Sections 6 and 7 scoping completion letter (EPA Region 9
and DOH 2016) and updated with the Fall 2017 DOH Tier 1 EALs in Table D-1b. The DOH
Groundwater Action Levels used are those where groundwater is a current or potential drinking water
resource and a surface water body is not located within 150 meters of release site (DOH 2017a)
(Section 1.2). The field and QC sample results of the December 2018 monthly sampling event and
First Quarter 2019 groundwater monitoring event are summarized in Table 3-2.

In general, COPCs were not detected at RHMW2254-01, RHMWO01, RHMWO0S5 through RHMW10,
RHMW11-05, HDMW2253-03, and OWDFMWO01. One or more of the following COPCs were
detected in RHMWO02, RHMWO03, and RHMWO04: TPH-g, TPH-d, TPH-o, total xylenes,
I-methylnaphthalene,  2-methylnaphthalene, and naphthalene. In RHMWO02, TPH-d,
I-methylnaphthalene, 2-methylnapthalene, and naphthalene were detected above the respective
screening criteria, and TPH-g was detected below the screening criterion. In RHMWO03, TPH-d and
TPH-o were detected below the respective screening criteria. In RHM W04, total xylenes were detected
below the screening criterion.

Figure 2 presents COPC detections, and Figure 3A and Figure 3B present the natural attenuation
parameter (NAP) results at all monitoring locations. A description of laboratory data qualifiers,
definitions of the terms detection limit (DL), limit of detection (LOD), and limit of quantitation (LOQ),
and basic concepts of those terms are presented in the Department of Defense (DoD) Environmental
Data Quality Workgroup Fact Sheet included as Appendix C.3.



Table 3-2: Groundwater and QC Sample Results, First Quarter 2019 - Quarterly Groundwater Monitoring Report

Red Hill Bulk Fuel Storage Facility, JBPHH, O'ahu, Hawai'i

Location|RHMW2254-01 RHMW2254-01 RHMW2254-01 RHMW2254-01 RHMW2254-01 RHMW2254-01 RHMW2254-01 RHMW2254-01 RHMWO1 =~ RHMWO02 RHMWO02 RHMWO03 RHMWO04 RHMWO05 RHMW06 RHMW07 RHMW08 RHMW09 RHMW10 = RHMW11-05 HDMW2253-03
COC ID} ERH719 ERH720 ERH722 ERH723 ERH730 ERH731 ERH733 ERH734 ERH736 ERH738 ERH739 ERH741 ERH743 ERH745 ERH747 ERH749 ERH751 ERH753 ERH755 ERH764 ERH759
Collection Date| 12/12/2018 12/12/2018 12/13/2018 12/13/2018 1/23/2019 @ 1/23/2019  1/24/2019  1/24/2019  1/22/2019  1/21/2019  1/21/2019  1/22/2019  1/21/2019  1/21/2019  1/21/2019  1/23/2019  1/21/2019  1/22/2019  1/24/2019  1/28/2019 2/7/12019
Sample Type| N (pumps on) FD (pumps on) N (pumps off) FD (pumps off) N (pumps on) FD (pumpson) N (pumps off) FD (pumps off) N N FD N N N N N N N N N N
FD Parent Sample — ERH719 — ERH722 — ERH730 — ERH733 — — ERH738 — — — — — — — — — —
Analyte CAS No. Method  Criteria  SSRBL® Unit Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result
Chemicals of Potential Concern
Benzene 71-43-2 8260B 5 750 pHg/L | <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30UJ <0.30UJ <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30 UJ <0.30U <0.30U <0.30U
Ethylbenzene 100-41-4 8260B 30 - Hg/L | <0.50U <0.50U <0.50U <0.50U <0.50U <0.50U <0.50U <0.50U <0.50U <050UJ <0.50UJ <0.50U <0.50U <0.50U <0.50U <0.50U <0.50U <0.50 UJ <0.50U <0.50U <0.50U
Toluene 108-88-3 8260B 40 - Hg/L | <0.30U <0.30U <0.30U <0.30U <0.30UJ <0.30UJ <0.30U <0.30U <030UJ <030UJ <030UJ <0.30UJ <0.30U <0.30U <0.30U <0.30 UJ <0.30U <0.30 UJ <0.30U <0.30U <0.30U
Xylenes 1330-20-7 8260B 20 - pg/L | <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30UJ <0.30UJ <0.30U 0.18J <0.30U <0.30U <0.30U <0.30U <0.30 UJ <0.30U <0.30U <0.30U
TPH-g (C6-C10) PHCC6C10 8260B 300 - Hg/L | <18.0U <18.0U <18.0U <18.0U <18.0U <18.0U <18.0U <18.0U <18.0U 48 22 <18.0U <18.0U <18.0U <18.0U <18.0U <18.0U <18.0U <18.0U <18.0U <18.0UJ
TPH-d (C10-C24) PHCC10C24 8015B_E 400 4500 Ho/L | <25.00UJ <2500U <2500U <2500U <2500U <2500U <2500U <2500U <25.00U 2400 2700 380 <2500U <2500U <2500U <2500U <2500U <2500U <2500U <2500U <25.00U
TPH-d (C10-C24) with Silica Gel Cleanup PHCC10C24SGC 8015B_E 400 — Hg/L | <25.00 UJ — — <25.00U — — — — — 420 430 <25.00U — = - — — = - — —
TPH-0 (C24-C40) PHCC24C40 8015B_E 500 - Hg/L | <40.00UJ <40.00U <40.00U <40.00U <40.00U <40.00U <40.00U <40.00U <40.00U <40.00U <40.00U 310 <40.00U <40.00U <40.00U <40.00U <40.00U <40.00U <40.00U <40.00U <40.00U
TPH-0 (C24-C40) with Silica Gel Cleanup PHCC24C40SGC 8015B_E 500 — Hg/L | <40.00 UJ — — <40.00U — — — — — <40.00U <40.00U <40.00U — — — — — — — — —
1-Methylnaphthalene 90-12-0 8270DSIM 10 - pg/L | <0.10U <0.10U <0.10U <0.10U <0.10U <0.10U <0.10U <0.10U <0.10U 11 9.6 <0.10U <0.10U <0.10U <0.10U <0.10U <0.10U <0.10U <0.10U <0.10U <0.10U
2-Methylnaphthalene 91-57-6 8270DSIM 10 - pg/L | <0.10U <0.10U <0.10U <0.10U <0.10U <0.10U <0.10U <0.10U <0.10U 8.8 7.2 <0.10U <0.10U <0.10U <0.10U <0.10U <0.10U <0.10U <0.10U <0.10U <0.10U
Naphthalene 91-20-3 8270DSIM 17 - pg/L | <0.10U <0.10U <0.10U <0.10U <0.10U <0.10U <0.10U <0.10U <0.10U 32 26 <0.10U <0.10U <0.10U <0.10U <0.10U <0.10U <0.10U <0.10U <0.10U <0.10U
Fuel Additives
Phenol 108-95-2 8270D 300 — pg/L | <4.00U <4.00U <4.00U <4.00U <4.00U <4.00U <4.00U <4.00U <4.00U <4.00U <4.00U <4.00U <4.00U <4.00U <4.00U <4.00U <4.00U <4.00U <4.00U <4.00U <4.00U
2-(2-Methoxyethoxy)-ethanol 111-77-3 8270D 80 — pg/L | <80.0U <80.0U <80.0U <80.0U <80.0UJ <80.0UJ <80.0UJ <800UJ <800UJ <800O0UJ <800UJ <80.0UJ <80.0UJ <80.0U <80.0U <80.0UJ <80.0UJ <80.0UJ <80.0UJ <80.0U <80.0U
Natural Attenuation Parameters
Methane 74-82-8 RSK175 — - pg/L | <1.00UJ — <1.00UJ — <1.00U — <1.00U — 200 5000 — <1.00U <1.00U <1.00U <1.00U <1.00U <1.00U <1.00U <1.00U <1.00U <1.00U
Nitrogen, Nitrate (As N) 14797-55-8 300.0 — - mg/L 237 — 2.2 — 2.3 — 2.2 — <0.18UJ <0.18UJ — 6.2J 237 3.3 25 3.6J 4.7 2.0 1.7 <0.18 UJ 0.85
Chloride (As Cl) 16887-00-6 300.0 - — mg/L 107 — 105 — 108 — 108 — 40.3 42.0 — 48.2 68.7 145 457 392 143 45.4 41.2 52.3 82.4
Sulfate (As SO4) 14808-79-8 300.0 - - mg/L 17.0 —_ 14.4 — 15.7 — 16.7 — 4.5 <0.38U — 46.1 10.6 41.4 92.1 60.9 45.7 9.5 6.0 10.5 29.4
Nitrogen, Nitrate-Nitrite NO3NO2N 353.2 - — mg/L 0.61 — 0.61 — 0.51 = 0.52 — <0.100U <0.100U — 1.7 0.48 0.77 0.53 0.89 1.1 0.38 0.38 <0.100U 0.19
Alkalinity, Total (As CaCO3) ALK 2320B — - mg/L 71.4 — 62.7 — 59.0 — 58.7 — 81.0 190 — 266 75.0 91.8 108 104 91.2 62.9 65.5 114 54.7
Bicarbonate 71-52-3 2320B — - mg/L 71.4 — 62.7 — 59.0 — 58.7 — 81.0 190 — 266 75.0 91.8 108 104 91.2 62.9 65.5 114 54.7
Carbonate (As CO3) 3812-32-6 2320B - - mg/L] <170U — <1l70U — <170U — <l70U — <170U <170U — <1l70U <170U <170U <l70U <1l70U <170U <170U <l70U <170U <170U
Iron, lon (Fe2+) 15438-31-0 3500-FE-B — - mg/L 0.30J — 0.351J — <0.32U — <0.32U — <0.32U 2.2 — <0.32U <0.32U <0.32U <0.32U 0.40J <0.32U <0.32U <0.32U 0.20J 0.85J
Total Organic Carbon TOC 9060A — - mg/L| <050U — <0.50U — <0.68 U — <0.48U — <1.2U 3.9 — 1.8 <0.67U <0.71U <0.76 U <0.96 U <0.92U <0.55U <0.63U <10U <0.26 U
Dissolved Oxygen — Field — - mg/L 8.58 = 8.68 — 8.61 — 8.69 — 0.71 0.29 — 0.96 8.82 8.43 7.13 5.18 5.26 8.48 8.30 0.76 1.26
Oxidation-Reduction Potential - Field - - mvV 77.9 — 87.5 — 98.3 — 104.5 — -8.7 -31.3 — 69.6 105.6 69.4 79.8 185 116.9 99.2 155.4 76.1 41.7
Tentatively Identified Compounds
1-Methyl-3-propylcyclohexane 4291-80-9 8270D — - Ha/L — — 7.5 — — — — — — — — — — — — — — — — — —
3,3-Dimethyl Benzidine Dihydrochloride 612-82-8 8270D — - Ha/L — — — — — 6.1 — — — — — — — — — — — — — — —
4H-Pyran-4-one, Tetrahydro- 29943-42-8 8270D — — Ha/L — — — — — — — — — — — — — — — — 32 — — — —
Bis(2-Methoxyethyl) Phthalate 117-82-8 8270D — - Ha/L — — — — — — — — — — — — — — — — — — — — —
Butyl Isobutyl Phthalate 17851-53-5 8270D — - ua/L — — — — — — — — — — — — — — — — — — — 5.7 —
Decamethyl-cyclopentasiloxane 541-02-6 8270D — - Ha/L — — — — — — 15 — — — — — — — — 16 — — — — —
Diacetone Alcohol 123-42-2 8270D - - Hg/L — — — — — — — — — 43 — — 12 — — — — — — — —
Ethyl Isothiocyanate 542-85-8 8270D — - Ha/L — — — — — — — — — — — — — — — — — — — — 7.8
Hexamethylcyclotrisiloxane 541-05-9 8270D — - Ha/L — — — — — — — — — — — — — — — 140 — — — — —
Hexanedioic Acid Dioctyl Ester 123-79-5 8270D - - Ha/L —_ —_ — 11 13 — — 19 — — — — — — — 11 — — — 20 —
Mesityl Oxide 141-79-7 8270D - - Ha/L —_ —_ — —_ —_ — 110 20 66 — — 56 84 19 48 88 — 68 — — —
N-Ethyl-4-methyl-benzenesulfonamide 80-39-7 8270D — - Ha/L — — — — — — — — — — — — — — — — — — — — —
Octamethylcyclotetrasiloxane 556-67-2 8270D — - Ha/L — — — — — — 43 — 16 — — — 12 — — — 22 12 — — —
Pentanedioic Acid, Dimethyl Ester 1119-40-0 8270D - - Ha/L — — 15 — — — — — — — — — — 11 9.6 — — — <24U — —
Tetrachloroethylene (PCE) 127-18-4 8270D — - Ha/L — — 77 78 — — — — — — — — — — — — — — — — —
Toluene 108-88-3 8270D — — pg/L = = 87 14 = = — — = = — — = = — — = = — — —
Notes:

Bold text indicates detected value.
Bold and shaded text indicates analyte
exceeds the screening criterion.

— = not analyzed or not applicable

Hg/L = microgram per liter

EB = equipment blank (rinsate)

FB = field blank (source water)

FD = field duplicate

J = estimated value

N = normal (primary) sample

mg/L = milligrams per liter

mV = millivolts

QC = quality control

SSRBL = Site-Specific Risk-Based Level
TB = trip blank

U = nondetect value

# SSRBL applies to RHMWO01, RHMWO02, and RHMWO03.



Table 3-2: Groundwater and QC Sample Results, First Quarter 2019 - Quarterly Groundwater Monitoring Report
Red Hill Bulk Fuel Storage Facility, JBPHH, O'ahu, Hawai'i (cont'd)

Multilevel Multilevel Multilevel
Location] OWDFMW01 ~ Well QC Well QC  RHMW2254-01 RHMW2254-01 RHMW2254-01 RHMW2254-01 RHMWO01 ~ RHMWO02 RHMWO03 = RHMWO04 RHMWO05 RHMWO06 RHMWO07 RHMWO08 RHMW09 RHMWI10 RHMWI11-05 HDMW2253-03 OWDFMW01  Well QC
COC ID} ERH757 ERH762 ERH761 ERH718 ERH721 ERH729 ERH732 ERH735 ERH737 ERH740 ERH742 ERH744 ERH746 ERH748 ERH750 ERH752 ERH754 ERH763 ERH758 ERH756 ERH760
Collection Date] 1/23/2019  1/28/2019 = 1/28/2019 12/12/2018 12/13/2018 1/23/2019  1/24/2019  1/22/2019  1/21/2019  1/22/2019 @ 1/21/2019  1/21/2019  1/21/2019  1/23/2019  1/21/2019  1/22/2019  1/24/2019  1/28/2019 2/7/2019 1/23/2019  1/28/2019
Sample Type N FB EB TB (pumps on) TB (pumps off) TB (pumps on) TB (pumps off) B B B B B B B B B B B B B B
FD Parent Sample — — — — — — — — — — — — — — — — _ — — _ _
Analyte CAS No. Method  Criteria  SSRBL® Unit Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result
Chemicals of Potential Concern
Benzene 71-43-2 8260B 5 750 ug/L | <0.30UJ <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U
Ethylbenzene 100-41-4 8260B 30 — ug/L | <0.50UJ <0.50U <0.50U <0.50U <0.50U <0.50U <0.50U <0.50U <0.50U <0.50U <0.50U <0.50U <0.50U <0.50U <0.50U <0.50U <0.50U <0.50U <0.50U <0.50U <0.50U
Toluene 108-88-3 8260B 40 — ug/L | <0.30UJ <0.30U <0.30U <0.30U <0.30U <0.30UJ <0.30U <0.30 UJ <0.30U <0.30UJ <0.30U <0.30U <0.30U <0.30UJ <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U
Xylenes 1330-20-7 8260B 20 — ug/L | <0.30UJ <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U <0.30U
TPH-g (C6-C10) PHCC6C10 8260B 300 - g/l | <18.0U <18.0U <18.0U <18.0U <18.0U <18.0U <18.0U <18.0U <18.0U <18.0U <18.0U <18.0U <18.0U <18.0U <18.0U <18.0U <18.0U <18.0U <18.0UJ <18.0U <18.0U
TPH-d (C10-C24) PHCC10C24 8015B_E 400 4500  pg/L | <25.00U <25.00U <25.00U — — — — — — — — — — — — — — — — — —
TPH-d (C10-C24) with Silica Gel Cleanup PHCC10C24SGC 8015B_E 400 — Ho/L — — — — — —_ — — —_ — — — — — — — — — — — —
TPH-0 (C24-C40) PHCC24C40 8015B_E 500 - pg/lL | <40.00U <40.00U <40.00U — — — — — — — — — — — — — — — — — —
TPH-0 (C24-C40) with Silica Gel Cleanup PHCC24C40SGC 8015B_E 500 — Ho/L — — — — — —_ — — —_ — — — — — — — — — — — —
1-Methylnaphthalene 90-12-0 8270DSIM 10 — pg/L | <0.10U <0.10U <0.10U — — —_ — — —_ — — — — — — — — — — — —
2-Methylnaphthalene 91-57-6 8270DSIM 10 — pg/L | <0.10U <0.10U <0.10U — — —_ — — —_ — — — — — — — — — — — —
Naphthalene 91-20-3 8270DSIM 17 — g/l | <0.10U <0.10U <0.10U — — — — — — — — — — — — — — — — — —
Fuel Additives
Phenol 108-95-2 8270D 300 - Hg/L | <4.00U <4.00U <4.00U — — — — — — — — — — — — — — — — — —
2-(2-Methoxyethoxy)-ethanol 111-77-3 8270D 80 — ug/L | <80.0UJ <80.0U <80.0U — —_ — — — — — — — — — — — — — — _ _
Natural Attenuation Parameters
Methane 74-82-8 RSK175 — — Ha/L <1l.00U — — <1.00UJ <1.00UJ <1l.00U <l.00U <1l.00U <1l.00U <1.00U <l.00U <1l.00U <1.00U <1.00U <1.00U <1.00U <1l.00U <1l.00U <l.00U <1l.00U —
Nitrogen, Nitrate (As N) 14797-55-8 300.0 — — mg/L 6.6 —_ — — —_ — — — — — — — — — — — — — — _ _
Chloride (As Cl) 16887-00-6 300.0 — — mg/L 1110 — — — — —_ — — — — — — — — — — — — — _ _
Sulfate (As SO4) 14808-79-8 300.0 — — mg/L 311 — — — — —_ — — — — — — — — — — — — — _ _
Nitrogen, Nitrate-Nitrite NO3NO2N 353.2 - — mg/L 1.8 — — — —_ —_ — — — — — — — — — — — — — _ _
Alkalinity, Total (As CaCO3) ALK 2320B — — mg/L 139 —_ — — — — — — — — — — — — — — — _ _ _ _
Bicarbonate 71-52-3 2320B - — mg/L 139 — — — —_ —_ — — — — — — — — — — — — — — _
Carbonate (As CO3) 3812-32-6 2320B — — mg/L] <1.70U —_ — — — — — — — — — — — — — — — _ _ _ _
Iron, lon (Fe2+) 15438-31-0 3500-FE-B — - mg/L] <0.32U — — — — — — — — — — — — — — — — — — — —
Total Organic Carbon TOC 9060A - — mg/L <1.1U — — — —_ —_ — — — — — — — — — — — — — — _
Dissolved Oxygen — Field — — mg/L 2.50 —_ — — — — — — — — — — — — — — — _ _ _ _
Oxidation-Reduction Potential — Field — - mv 123.3 — — — —_ — — — — — — — — — — — — — — — _
Tentatively Identified Compounds
1-Methyl-3-propylcyclohexane 4291-80-9 8270D — — Hg/L — —_ — — — — — — — — — — — — — — — — — _ _
3,3'-Dimethyl Benzidine Dihydrochloride 612-82-8 8270D - — Ho/L — — — — —_ —_ — — — — — — — — — — — — — — —
4H-Pyran-4-one, Tetrahydro- 29943-42-8 8270D - — Ho/L — — — — — —_ — — — — — — — — — — — — — — —
Bis(2-Methoxyethyl) Phthalate 117-82-8 8270D — — Ho/L — 5.1 — — — — — — — — — — — — — — — — — _ _
Butyl Isobutyl Phthalate 17851-53-5 8270D - — Ho/L — — — — —_ —_ — — — — — — — — — — — — — — —
Decamethyl-cyclopentasiloxane 541-02-6 8270D — — Ho/L — —_ - — — — — — — — — — — — — — _ — _ _ _
Diacetone Alcohol 123-42-2 8270D - — Ho/L — — — — —_ —_ — — — — — — — — — — — — — — —
Ethyl Isothiocyanate 542-85-8 8270D — — ug/L — — — — — — — — — — — — — — — — — — — — —
Hexamethylcyclotrisiloxane 541-05-9 8270D - — Ho/L — — — — —_ —_ — — — — — — — — — — — — — — —
Hexanedioic Acid Dioctyl Ester 123-79-5 8270D - — Ho/L 50 — 6.9 — —_ —_ — — — — — — — — — — — — — — —
Mesityl Oxide 141-79-7 8270D - — Ho/L — — 61 — —_ —_ — — — — — — — — — — — — — — —
N-Ethyl-4-methyl-benzenesulfonamide 80-39-7 8270D - — Ho/L 23 — — — — —_ — — — — — — — — — — — — — — —
Octamethylcyclotetrasiloxane 556-67-2 8270D - — Ho/L — — — — —_ —_ — — — — — — — — — — — — — — —
Pentanedioic Acid, Dimethyl Ester 1119-40-0 8270D - — Ho/L — — — — —_ —_ — — — — — — — — — — — — — — —
Tetrachloroethylene (PCE) 127-18-4 8270D - — Ho/L — — — — —_ —_ — — — — — — — — — — — — — — —
Toluene 108-88-3 8270D — — pg/L — — — — — — — — — — — — — — — — — — — — _
Notes:

Bold text indicates detected value.
Bold and shaded text indicates analyte
exceeds the screening criterion.
— = not analyzed or not applicable

Hg/L = microgram per liter

EB = equipment blank (rinsate)
FB = field blank (source water)
FD = field duplicate

J = estimated value

N = normal (primary) sample
mg/L = milligrams per liter

mV = millivolts

QC = quality control

SSRBL = Site-Specific Risk-Based Level
TB = trip blank

U = nondetect value

# SSRBL applies to RHMWO01, RHMWO02, and RHMWO03.
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~ Location 07 Sampling Port Depth|  285.3 ft bgs Location] HDMW2253-03 Location RHMW06 Location Map
Collection Date| 1/23/2019 Location] RHMW11-05 Collection Date 2/7/2019 Collection Date| 1/21/12019
Analyte Unit Result ¥ Collection Date 1/28/2019 Analyte Unit Result Analyte Unit Result

Methane pg/L <1.00U Analyte Unit Result Methane pg/L <1.00 U Methane pg/L <1.00 U
| Nitrate mg/L 3.6J . W Methane ug/L <1.00U Nitrate mg/L 0.85 Nitrate mg/L 2.5
| | Sulfate mg/L 392 ’ J Nitrate mg/L <0.18 UJ Sulfate mg/L 82.4 Sulfate mg/L 457
| Chloride mg/L 60.9 s ; Sulfate mg/L 52.3 Chloride mg/L 29.4 Chloride mg/L 92.1
Nitrogen, Nitrate-Nitrite mg/L 0.89 i . ; Chloride mg/L 10.5 Nitrogen, Nitrate-Nitrite mg/L 0.19 Nitrogen, Nitrate-Nitrite mg/L 0.53
/| Alkalinity, Total mg/L 104 o P Nitrogen, Nitrate-Nitrite <0.100U | Alkalinity, Total mg/L 54.7 Alkalinity, Total 108
Alkalinity, Bicarbonate mg/L 104 3 "% ) | Alkalinity, Total mg/L 114 Alkalinity, Bicarbonate mg/L 54.7 Alkalinity, Bicarbonate mg/L 108

Alkalinity, Carbonate mg/L <1.70U b = * 8l Alkalinity, Bicarbonate 114 Alkalinity, Carbonate mg/L <1.70U Alkalinity, Carbonate mg/L <1.70U

Ferrous Iron mg/L 0.40J : 4 q Alkalinity, Carbonate <170U [ Ferrous Iron mg/L 0.85J Ferrous Iron <032U

| Total Organic Carbon mg/L <0.96 U s ) " Ferrous Iron 0.20J Total Organic Carbon mg/L <0.26 U Total Organic Carbon mg/L <076 U
1|DO mg/L 5.18 p Fn g Total Organic Carbon <1.0U DO 1.26 DO mg/L 713
L ORP 185 4 _ ¢ DO 0.76 £ ORP 41.7 ORP mvV 79.8

.:1 ltu; ! .‘H. ORP 76.1
= AiEwEEri ST |
o EhowbE ) & ' ; ‘

Project
Location

Legend

\ Monitoring Well with Screening
R Range L e Lt Criteria Exceedance(s)
- ) :l

Existing Monitoring Well Location

RHMW04)

Existing Water Supply Well

(1) Red Hill Tank
Stream

Red Hill Installation Boundary

17:%
RHMW03 55

@
&
g
@
£ RHMWO07 1 T _
z 11 i 16 .
o 9 4 Location| RHMWO04
g Collection Date 12112019 Notes
g y - 3 — e Analyte Unit Result
2 s VAV, Supply 2 Mothans oL | <7000 1. Map projection: NAD 1983 UTM Zone 4N
o mWell 2254:01 4 Nitrate mg/L 23J 2. Base Map: DigitalGlobe, Inc. (DG) and NRCS.
0: | Sulfate mg/L 68.7 Publication_Date: 2015
g, Chioride ma/L 10.6
§ Nitrogen, Nitrate-Nitrite mg/L 0.48 ABBREVIATIONS:
< mg/L 75 bgs below ground surface

mg/L 75 DO dissolved oxygen

mg/L ft feet

mg/L J estimated value

ma/L mg/L milligrams per liter

mgiL mV  millivolts

. ™ NA  not analyzed or not applicable
: 3 . < ST ORP oxidation-reduction potential
‘ i (Golf/ i o U non-detect value (reported as less than
) - B e ) - the limit of detection)

"’ ’Apartments pg/L  microgram per liter

NG N 2 ' 7 Bold text indicates detected value.
Pumping Conditions Pumps off Pumps on Pumps off

Location OWDFMW ! . : Location] RHMW2254-01 | RHMW2254-01 | RHMW2254-01 RHMW2254-01
Collection Date| 1/23/2019 . - Collection Date] ~ 12/12/2018 12/13/2018 1/23/2019 1/24/2019
Analyte Unit Result - Analyte Unit Result Result Result Result A
Methane ug/L <1.00U ik pg/L <1.00 UJ <1.00 UJ <1.00U <1.00U ; Py N
Nitrate mg/L 6.6 : | Ni mg/L 2.3J 2.2 2.3 2.2 T
Sulfate mg/L 1110 mg/L 107 105 108 108 B \ ¢ A
Chloride mg/L 311 i mg/L 17 14.4 15.7 16.7 3
Nitrogen, Nitrate-Nitrite mg/L 1.8 = Nitrogen, Nitrate-Nitrite 0.61 0.61 0.51 0.52
Alkalinity, Total mg/L 139 Alkalinity, Total mg/L 71.4 62.7 59 58.7 o \ Feet
| Alkalinity, Bicarbonate mg/L 139 Alkalinity, Bicarbonate mg/L 71.4 62.7 59 58.7 ) - f £ . 0 400 800 1,600

Alkalinity, Carbonate mg/L <1.70U Alkalinity, Carbonate mg/L <1.70U <1.70U <1.70U 4 / . : § g
Ferrous Iron mg/L <0.32U Ferrous Iron mg/L 0.30J 0.35J <0.32U 5 . ¢ e .
Total Organic Carbon mg/L <1.1U Total Organic Carbon <0.50 U <0.50 U <0.48U il s Figure 3A

mo/L ' : mo/L 8.58 8.68 8.69 y : N Natural Attenuation Parameter Results

i 7'9 87 1S ¥ v g i 1st Qtr 2019 Groundwater LTM Report
' \ - : Red Hill Bulk Fuel Storage Facility
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Analytical results for the December 2018 monthly sampling event and First Quarter 2019 (January—
February) groundwater monitoring event are summarized as follows:

*  RHMW2254-01 (pumps on and pumps off, primary and duplicate)) RHMWO0I, RHMWO05,
RHMW06, RHMWO07, RHMWO08, RHMW09, RHMW 10, RAHMW11-05, and HDMW2253-03:
No COPCs were detected.

* RHMWO2 (primary and duplicate): TPH-d (2,400 and 2,700 pg/L), 1-methylnaphthalene
(11 and 9.6 pg/L), 2-methylnaphthalene (8.8 and 7.2 pg/L), and naphthalene (32 and 26 pg/L)
were detected at concentrations exceeding the respective screening criteria (400, 10, 10, and
17 pg/L). The concentrations of TPH-d did not exceed the SSRBL of 4,500 pug/L. TPH-d was
also detected in the TPH-d with SGC analysis at concentrations of 420 and 430 pg/L.
Additional discussion of SGC TPH is presented in Section 4.1.8. TPH-g (48 and 22 pg/L) was
detected at concentrations below the screening criterion (300 pg/L).

* RHMWO03: TPH-d (380 ug/L) and TPH-o0 (310 pg/L) were detected at concentrations below
the respective screening criteria (400 and 500 pug/L). SGC TPH-d and SGC TPH-o were
non-detect.

*  RHMWO04: Total xylenes (0.18 J ug/L) were detected at concentrations below the screening
criterion (20 pg/L).

A slight organic odor was observed during sampling of RHMWO02; however, PID readings at the
wellhead were 0.0 ppm for the duration of the sampling. The odor was not observed as petroleum-like.
No visible sheen or color was observed from the groundwater collected from RHMWO0?2 for the duration
of the sampling. Analysis of the groundwater samples yielded COPC detections exceeding the screening
criteria for TPH-d, 1-methylnaphthalene, 2-methylnaphthalene, and naphthalene, and detections below
the screening criterion for TPH-g, indicating that the odor may have been a hydrocarbon.

A slight organic odor was observed during sampling of RHMW11-05 after approximately 8§ liters of
groundwater had been collected from the formation. The odor was not observed as petroleum-like. The
PID readings at the wellhead were 0.0 ppm for the duration of the sampling. No visible sheen or color
was observed from the groundwater collected from RHMW11-05.

3.3 GROUNDWATER CONTAMINANT CONCENTRATIONS

A table of cumulative historical groundwater results is included as Appendix A.1. The historical
groundwater COPC concentrations for TPH-g, TPH-d, TPH-o, BTEX, 1-methylnaphthalene,
2-methylnaphthalene, and naphthalene are illustrated in Appendix A.2. NAP measurements starting
from the Fourth Quarter 2016 event are illustrated in Appendix A.3.1. The only detections of lead
scavengers and other fuel additives in groundwater samples were below-screening-criteria
concentrations of 1,2-dichloroethane from April 2015 to January 2016 at OWDFMWO01 and phenol
(one detection) during a December 2016 sampling event at RHMW09. No graphs were created for
analytes that are no longer included as COPCs for the Red Hill groundwater LTM program.

34 DATA VALIDATION AND ASSESSMENT

The analytical laboratory data for the December 2018 monthly sampling event and First Quarter 2019
groundwater monitoring event were submitted to a third-party data validator (Laboratory Data
Consultants, Inc.) for data validation and assessment. Analytical data from monitoring events from
2005 to Third Quarter 2016 underwent a limited data verification for all events where a third-party
data validation was not performed (DON 2018a). Analytical data from Fourth Quarter 2016 onward
were validated by a third-party data validator.
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The objective of data validation is to provide data of known quality for project decisions. Data quality
is judged in terms of precision, accuracy, representativeness, completeness, comparability, and
sensitivity (PARCCS). Data validation is performed in accordance with the data validation procedures
in the NAVFAC Pacific Environmental Restoration Program Project Procedures Manual (DON
2015b), and consistent with the protocol in the DoD Quality Systems Manual (OSM) for Environmental
Laboratories Version 5.1 (DoD and DOE 2017) as presented in the SAP and addenda (DON 2017b,
2017c, 2017d, 2018f). A number of factors may affect the quality of data, including sample collection
methods, sample analysis methods, and adherence to established procedures for sample collection,
preservation, management, shipment, and analysis. Data validation reports are presented in
Appendix C.2.

Precision

Precision is defined as the reproducibility of replicate measurements. Precision is evaluated by the
relative percent difference (RPD) of field duplicates, LCS/LCSD, and MS/MSD results. Field
duplicate and MS/MSD samples were collected at a rate of approximately 10% of primary samples.
Field duplicates were sent to the laboratory along with the primary samples. Primary and field
duplicate RPDs are presented in Table 3-3. When COPCs were not detected in the primary and field
duplicate samples, no RPDs could be calculated.

Table 3-3: Field Duplicate COPC RPDs

Sampling Location | Analyte Screening Criterion (ug/L) | Sample ID | Concentration (ug/L) | RPD?
RHMWO02 TPH-g 300 ERH738 48 74%
ERH739 22
TPH-d 400 ERH738 2,400 12%
ERH739 2,700
TPH-d w/ SGC 400 ERH738 420 2%
ERH739 430
1-Methylnaphthalene 10 ERH738 11 14%
ERH739 9.6
2-Methylnaphthalene 10 ERH738 8.8 20%
ERH739 7.2
Naphthalene 17 ERH738 32 21%
ERH739 26

@ Field duplicate RPD measurement performance criterion for groundwater is 50% in accordance with criteria presented in
Table 5-1 of the SAP (DON 2017b, 2018c) and Table 3-2 of the SAP addenda (DON 2017d, 2018g).

All primary and field duplicate samples RPDs were within the 50% measurement performance criteria
(MPC) (Table 3-3) except for the TPH-g RPD of 74%. The data were not qualified based on the field
duplicate imprecision. No other COPCs besides those listed in Table 3-3 were detected in the primary
and field duplicate samples collected during the December 2018 monthly sampling event and First
Quarter 2019 groundwater monitoring event.

LCS/LCSD RPDs exceeded the 20% criterion (see criteria in SAP Appendix D [DON 2017b, 2018c]
and SAP addenda Appendix C [DON 2017d, 2018g]) for 2-(2-methoxyethoxy)-ethanol for
14 groundwater samples and TPH-g for one groundwater sample, with results qualified as non-detect
estimated (UJ).
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Methane results for the RHMW2254-01 (pumps on and off, December 2018 monthly sampling event)
groundwater samples were flagged as non-detect estimated (UJ) due to the initial calibration relative
standard deviation (%RSD) slightly above acceptance criteria.

No other precision concerns were identified during validation of sample results. Data usability of the
samples is discussed in Section 3.5.

Accuracy

Accuracy is defined as the degree of conformity of a measurement to a standard or true value. Accuracy
is evaluated through measurement of the percent recovery (%R) of an analyte in a reference standard
or spiked sample. Accuracy limits for surrogates, LCS, MS, and MSD samples are either prescribed
by the DoD or established by the individual laboratory. The acceptance criteria for accuracy are
dependent on the analytical method and based on historical laboratory or DoD data.

Five toluene results for groundwater samples from RHMW2254-01 (pumps on, primary and duplicate
samples, First Quarter 2019 groundwater monitoring event), RHMWO01, RHMWO03, and RHMWO07
were flagged as non-detect estimated (UJ) due to slight low LCS %Rs, indicating possible low bias.

One toluene result for a groundwater sample from RHMW2254-01 (pumps on, First Quarter 2019
groundwater monitoring event) was also flagged as non-detect estimated (UJ) due to low MS and MSD
%Rs, indicating possible low bias.

The TPH-g result for the HDMW2253-03 groundwater sample was flagged non-detect estimated (UJ)
due the LCS %R exceeding acceptance criteria, indicating possible high bias.

The TPH-g result for the HDMW2253-03 groundwater sample was also flagged non-detect estimated
(UJ) due to the continuing calibration %D exceeding acceptance criteria, indicating possible high bias.

BTEX results for groundwater samples from RHMWO02 (primary and duplicate), RHMWO09, and
OWDFMWO01 were flagged as non-detect estimated (UJ) due to one surrogate %R below acceptance
criteria, indicating possible low bias.

TPH-d, SGC TPH-d, TPH-o, and SGC TPH-o results for a groundwater sample from RHMW2254-01
(pumps on, primary sample, December 2018 monthly sampling event) were flagged as non-detect
estimated (UJ) due to one surrogate %R below acceptance criteria, indicating possible low bias.

No other accuracy concerns identified during validation affected sample results. Data usability is
discussed in Section 3.5.

Representativeness

Representativeness is the degree to which data accurately and precisely represent a characteristic of a
population, parameter variations at a sampling point, or an environmental condition.
Representativeness was achieved by conducting sampling in accordance with the sample collection
procedures described in the AOC Statement of Work Sections 6 and 7 WP/SOW (DON 2017a) and
the SAP (DON 2017b, 2017¢c, 2017d), including standardized sample collection methods identified in
NAVFAC Pacific Environmental Restoration Program Project Procedure 1-C-3, Monitoring Well
Sampling (DON 2015Db).

Representativeness is also evaluated through compliance with the method-recommended sample
holding time and sample preservation methods, and through the analysis of blank samples, including



o =

AN\

—_
—_— O \O 0

13
14
15
16
17
18
19
20
21
22

23
24

25

26
27

28
29

30

31
32
33
34

35
36
37
38
39
40
41
42

Final First Quarter 2019 — Quarterly GW Monitoring Report
May 2019 Red Hill Bulk Fuel Storage Facility, JBPHH, O‘ahu, Hawai'i Page 32 of 45

method blank, equipment blank, field blank, and trip blank samples. All sample holding times and
sample preservation were evaluated in accordance with EPA SW-846 method recommendations and
DoD QSM Version 5.1 (DoD and DOE 2017).

All samples were associated with a trip blank and laboratory blanks. Field and equipment blanks were
collected and analyzed to demonstrate field equipment decontamination efficiency. No analytes were
detected in the trip blanks, field blanks, and equipment blanks.

One (1) TIC (dimethyl ester pentanedioic acid), sulfate, and TOC were detected in the laboratory
method blanks. The dimethyl ester pentanedioic acid result in RHMW10, the sulfate result in
RHMWO02, and the TOC results for RHMW2254-01 (pumps on and off, First Quarter 2019 event),
RHMWO01, RHMWO04 through RHMW11-05, HDMW2253-03, and OWDFMWO01 groundwater
samples were qualified as non-detect (U) due to laboratory method blank contamination.

Eight (8) nitrate samples (RHMW2254-01 [pumps on, December 2018 monthly sampling event],
RHMWOI through RHWMO04, RHMW07, RHMWO08, and RHMW11-05) were analyzed beyond the
method-recommended 48-hour holding time. These samples were analyzed between 49 and 77 hours
from sample collection. All eight (8) results were qualified as estimated (J) or non-detect estimated
(UJ) due to exceedance of the recommended holding time, possibly causing a low bias attributable to
possible analyte loss. None of the sample results were rejected as none of the non-detect results
exceeded the method-recommended 48-hour holding time by a factor of 2. All samples were also
analyzed for nitrate-nitrite as nitrogen, which can be used to confirm the nitrate results. Nitrate was
recovered between 81% and 119% of the calculated equivalent nitrate concentration based on
nitrate-nitrite as nitrogen results (Table 3-4). The nitrate results for RHMW2254-01 and RHMWO03
recovered below 90% of the calculated equivalent nitrate concentration, indicating possible low bias.

The representativeness of the data is considered acceptable after qualification for recommended
holding time. Data usability is discussed in Section 3.5.

Completeness

Completeness is defined as the overall percentage of valid analytical results (including estimated
results) compared to the total number of analytical results reported by the analytical laboratory.

Of the 617 results reported, none were rejected. The completeness of the data (100%) met the 90%
completeness goal.

Comparability

Comparability expresses the confidence with which one data set can be compared to another data set.
Comparability can be related to accuracy and precision because these quantities are measures of data
reliability. Data with acceptable precision and accuracy are considered comparable if collection
techniques, analytical procedures, methods, and reporting are equivalent.

Samples collected from 2005 through the current monitoring event have been analyzed by multiple
laboratories (Table 1-3). Data comparability is complicated by differences in analytical methods and
extraction and analysis protocols used. For example, TPH-g and naphthalene have been reported using
different EPA methods (either or both EPA 8260 and EPA 8270 SIM), and TPH-d and TPH-o have
been reported using the same method (EPA 8015) but with differing carbon ranges over time (e.g.,
C10-C28, C10-C24 for reporting TPH-d) and different extraction methods (i.e., separatory funnel
liquid-liquid extraction [EPA 3510] versus continuous liquid-liquid extraction [EPA 3520]) yielding
different TPH concentrations.
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Table 3-4: Nitrate Result Confirmation

Calculated
Equivalent Nitrate
Concentration
Based on
Nitrate-Nitrite as Nitrate-Nitrite as
Nitrate Result Nitrogen Result Nitrogen Result
Location Sample ID (mg/L) (mg/L) (mg/L) @ %R
RHMW2254-01° ERH719 23J 0.61 2.7023 85%
RHMW2254-01 ERH722 2.2 0.61 2.7023 81%
RHMW2254-01 ERH730 23 0.51 2.2593 102%
RHMW2254-01 ERH733 2.2 0.52 2.3036 96%
RHMWO01 © ERH736 <0.18 UJ <0.100 U —° —¢
RHMWO02° ERH738 <0.18 UJ <0.100 U —° —°
RHMWO03® ERH741 6.2J 1.7 7.531 82%
RHMWO04° ERH743 23J 0.48 2.1264 108%
RHMWO05 ERH745 3.3 0.77 3.4111 97%
RHMWO06 ERH747 25 0.53 2.3479 106%
RHMWO07® ERH749 3.6J 0.89 3.9427 91%
RHMWO08® ERH751 4.7J 1.1 4.873 96%
RHMWQ9 ERH753 2.0 0.38 1.6834 119%
RHMW10 ERH755 1.7 0.38 1.6834 101%
RHMW11-05° ERH764 <0.18 UJ <0.100 U —° —°
HDMW2253-03 ERH759 0.85 0.19 0.8417 101%
OWDFMWO01 ERH757 6.6 1.8 7.974 83%

— not calculable

J  estimated value

U non-detect value

2 Nitrate-nitrite as nitrogen result converted to nitrate by multiplying nitrate-nitrite as nitrogen result by a factor of 4.43 (CalEPA
2011).

® Groundwater samples from these locations were extracted outside of the holding time for nitrate analysis.

¢ No equivalent nitrate concentration or %R was calculated due to the nitrate or nitrate-nitrate results reported as non-
detect(s).

Current analytical methods used are aimed to have laboratory limits lower than the current screening
criteria. Starting from the Fourth Quarter 2016 event, analytical method DLs, LODs, and LOQs have
been lower for most analytes than they had been during previous events. The method used to analyze
TPH-g was changed from EPA Method 8015 to EPA Method 8260 beginning with the Third Quarter
2018 sampling event to improve sensitivity. The improved reporting limits should be considered when
results are compared to data from previous events. An evaluation of data reported between laboratories
is presented in the Conceptual Site Model (CSM) report (DON 2018h) as part of the AOC Statement
of Work Sections 6 and 7 investigation.

The laboratory used standard analytical methods for all analyses. In all cases, the DLs and LODs
attained were below the specified LOQs. Target analytes detected below the LOQs flagged (J) by the
laboratory should be considered estimated.

Sensitivity

The LOQs are established by the laboratory based on the LODs or instrument DLs, historical data, and
limits established for the various methods. The LOQs and LODs for samples may require adjustment
by the laboratory due to matrix interference, or if high levels of target analytes necessitate dilution
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before analysis. Matrix interference and sample dilutions decrease sensitivity and increase the
LOQs/LODs. No results in this data set had increased LOQs or LODs that impacted sensitivity and
data usability.

3.5 DATA ASSESSMENT AND USABILITY CONCLUSIONS

The PARCCS criteria were evaluated, and with some exceptions the criteria were met. Results associated
with QC data that failed acceptance criteria are discussed in detail in Section 3.4. Data quality issues
that need to be taken into account for project decisions are summarized below.

The LCS/LCSD RPD exceedances associated with 2-(2-methoxyethoxy)-ethanol (RHMW2254-01
[pumps on and off, primary and duplicate, First Quarter 2019 event], RHMWO01 through RHMW04,
RHMWO7 through RHMW10, HDMW2253-03, and OWDFMWO01) and TPH-g (HDMW2253-03)
indicate indeterminate bias. The methane initial calibration %RSD exceedance associated with the
RHMW?2254-01 (pumps on and off, December 2018 monthly sampling event) groundwater samples
also indicates indeterminate bias. However, the above-mentioned results are non-detect, similar to all
associated previous results for 2-(2-methoxyethoxy)-ethanol and methane, thus the results are likely
not affected by possible bias.

The low LCS/LCSD %Rs associated with toluene results from RHMW2254-01 (pumps on, First
Quarter 2019 event), RHMWO01, RHMWO03, and RHMWO07 groundwater samples, and the low MS
and MSD %Rs for the RHMW2254-01 result (pumps on, First Quarter 2019 event) both indicate
possible low bias. Comparison of the toluene results to previous events show that the concentrations
are consistent among events, and that the bias is likely not affecting the sample results.

The high LCS %R and high CCV %D associated TPH-g result for HDMW2253-03 indicate possible
high bias. However, as the TPH-g result was non-detect, the result is not affected by the high bias.

The low surrogate %Rs for BTEX (RHMWO02 [primary and duplicate], RHMW09, and OWDFMWO01)
and for TPH-d, SGC TPH-d, TPH-o0, and SGC TPH-o (RHMW2254-01 [pumps on, primary sample,
December 2018 event]) groundwater samples indicate possible low bias. Comparison of the BTEX
and TPH results to recent previous events show that the concentrations are consistent among events,
and that the bias is likely not affecting the sample results.

The presence of one TIC (dimethyl ester pentanedioic acid), sulfate, and TOC in the laboratory method
blanks resulted in the following groundwater sample results being qualified as non-detect (U): the
dimethyl ester pentanedioic acid result in RHMW10, the sulfate result in RHMWO02, and the TOC
results for RHMW2254-01 (pumps on and pumps off, First Quarter 2019 event), RHMWOI,
RHMWO04 through RHMW11-05, HDMW2253-03, and OWDFMWO01. The contamination does not
present a significant impact, as the TIC detection did not correspond with petroleum hydrocarbons,
and previous sulfate and TOC results for these well locations were similar to previous events.

The holding time exceedances for nitrate results in RHMW2254-01 (pumps on, December 2018
event), RHMWO1 through RHWMO04, RHMWO07, RHMWO0S8, and RHMW11-05 may indicate possible
low bias. None of the samples were analyzed outside of the holding time by a factor of 2. Comparison
of the nitrate and nitrate-nitrate as N results (Table 3-4) for these samples indicate that results were
not biased low based on the calculated equivalent nitrate results within 10% of the reported nitrate
results except for the nitrate results for RHMW2254-01 and RHMWO3, which recovered below 90%
of the calculate equivalent nitrate concentration, indicating possible low bias. Nonetheless, comparison
of the RHW2254-01 and RHMWO3 results to previous events (Appendix A.3.1) shows that the
affected results are within historical values for these locations.
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The third-party data assessment (Appendix C.2) concludes that all data generated during the monitoring
events reported herein are usable for the intended purpose, with the limitations described above.

4. Natural Attenuation Evaluation

The natural attenuation evaluation uses the following lines of evidence:

*  The use of historical groundwater primary indicators (COPC data) to demonstrate contaminant
concentration over time.

* The use of secondary indicators (hydrogeologic and geochemical data) can demonstrate that
natural attenuation processes are active at the site, and the rate at which such processes will
reduce contaminant concentration to screening levels.

* The analysis of TPH-d and TPH-o with and without SGC can be used to evaluate the fraction
of polar-weathered hydrocarbons and total recoverable hydrocarbons.

Two objectives for analyzing NAPs are to assess whether natural attenuation is occurring on site, and
whether there is the potential for natural attenuation to reduce the concentrations of petroleum-related
constituents in groundwater. Secondary lines of evidence for natural attenuation are based on
additional information collected during the groundwater monitoring events and include DO, ORP, pH,
specific conductance, dissolved ferrous iron, methane, nitrate, and sulfate.

Fuel hydrocarbons can be biodegraded by microorganisms in the subsurface under aerobic or
anaerobic conditions. Biodegradation is the result of microbial-mediated redox reactions in which
coupling of oxidation of an electron donor and reduction of an electron acceptor occurs.

Biodegradation of fuel hydrocarbons causes changes to the groundwater geochemistry. During aerobic
biodegradation of hydrocarbons, DO concentrations are depleted as aerobic respiration occurs because
DO is the most thermodynamically favored electron acceptor used in biodegradation. ORP is a
measure of electron activity and an indicator of the relative tendency of a solute species to gain or lose
electrons. Higher ORP measurements suggest aerobic respiration is occurring.

In anaerobic respiration, potential electron acceptors include nitrate, ferric iron, sulfate, and carbon
dioxide. Use of the electron acceptors proceeds along a natural succession in the order listed above
because of decreasing energetic efficiency (Leeson et al. 2004). Nitrate is the most thermodynamically
favored electron acceptor of the anaerobic pathways, biodegrading to nitrite (followed by nitrogen gas)
and carbon dioxide. Ferric iron in soil can be consumed by anaerobic biodegradation when both DO
and nitrate have been depleted in anaerobic groundwater, yielding dissolved ferrous iron in
groundwater. Sulfate can be consumed by anaerobic degradation after DO, nitrate, and ferric iron are
depleted, yielding precipitated iron sulfides. Lower concentrations of sulfate in groundwater compared
to background levels indicate that sulfate reduction is an ongoing biological process for petroleum
hydrocarbon degradation within plume areas. When all the soluble electron acceptors (i.e., DO, nitrate,
ferric iron, and sulfate) are depleted, groundwater conditions become conducive to fermentation and
methane is generated by methanogenesis.

Alkalinity is a general indicator of the buffering capacity of an aquifer system against pH changes due
to attenuation processes in the groundwater. Alkalinity is used in conjunction with pH measurements
to determine if the groundwater is sufficient to neutralize metabolic acids produced by biodegradation.
Production of carbon dioxide during biodegradation causes carbonate minerals to dissolve, increasing
alkalinity concentrations in the groundwater.
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Both aerobic and anaerobic biodegradation may be occurring at the site. COPCs such as naphthalene
are known to degrade both aerobically and anaerobically, and geochemical parameters indicative of
biodegradation may vary with location and with time (Wiedemeier et al. 1999).

The field water quality data parameters for the December 2018 monthly sampling event and First
Quarter 2019 groundwater monitoring event are included in the field sampling logs (Appendix B.1).
Table 3-2 and Figure 3A and Figure 3B summarize DO, ORP, and other NAPs. Graphs of the DO,
ORP, and NAP results are presented in Appendix A.3.

Unweathered petroleum contains hydrocarbons (non-polar) that, when weathered in the environment,
create polar compounds as byproducts of biological sources and processes. SGC is commonly used to
separate polar from nonpolar compounds. Polar compounds will preferentially adsorb to silica, while
non-polar compounds will not. DOH TGM Section 9.3.1.2, Total Petroleum Hydrocarbons, discusses
the use of SGC to separate out the polar TPH fraction and compare the remaining non-polar TPH
fraction to the screening criteria: “Comparison of data for groundwater samples tested with and
without silica gel cleanup could be useful for assessing the state of natural biodegradation within a
plume of petroleum-contaminated groundwater and optimizing remedial and monitoring actions”
(DOH 2017b). Analysis of SGC TPH-d or SGC TPH-o was performed on samples with detected
concentrations of TPH-d or TPH-o without SGC.

Table 4-1 presents a comparison of TPH-d and TPH-o concentrations without and with SGC for
RHMWO0I1, RHMWO02, and RHMWO03 from the Fourth Quarter 2016 monitoring event onward.

41 EVALUATION USING NATURAL ATTENUATION PARAMETERS

NAPs were collected during the groundwater monitoring field activities and include DO and oxidation
reduction potential (ORP), nitrate, ferrous iron, methane, sulfate, and chloride. These parameters
indicate the conditions under which natural attenuation is likely occurring.

411 Dissolved Oxygen and Oxidation Reduction Potential

DO and ORP concentrations for the December 2018 monthly sampling event and First Quarter 2019
groundwater monitoring event were generally consistent with previous measurements. The
background (RHMWO04) DO measurement for the First Quarter 2019 monitoring event was 8.82 mg/L.
Similar to previous events, the monitoring locations with COPC detections (RHMWO01, RHMWO02,
and RHMWO03) still had depressed DO measurements (0.29-0.96 mg/L) and low or negative ORP
values (-31.3—69.6 millivolts [mV]).

In RHMWO01 and RHMWO02, the depleted DO in conjunction with the presence of dissolved-phase
COPCs and other NAP results such as the dissolved methane concentrations (200 and 5,000 pg/L,
respectively) indicate that both aerobic and anaerobic respirations are likely occurring. The presence
of dissolved-phase COPCs and the DO depletion at RHMWO3 are indicative of aerobic
biodegradation, but the absence of methane indicates that methanogenesis is likely not occurring.

RHMW11-05 also had depressed DO measurements similar to values historically seen at
HDMW2253-03, the monitoring well on the same side of South Halawa Stream. Based on the NAP
measurements at RHMW11-01 through RHMW11-05 from the First Quarter 2018 through Fourth
Quarter 2018 monitoring events, the very low DO and negative ORP values are baseline for these
multilevel well monitoring zones and are not related to attenuation of the COPCs.
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1 Table 4-1: Comparison of TPH Concentrations without and with Silica Gel Cleanup

TPH-d TPH-d w/ SGC TPH-o TPH-o w/ SGC
Monitoring Well Monitoring Event? (ug/L) (ug/L) (ug/L) (ug/L)
RHMWO01 4th Qtr 2018 170 J 67 J <40UJ <40UJ
3rd Qtr 2018 350 <25U <40U <40U
1st Qtr 2018 150 <25U <40U <40U
4th Qtr 2017° 86 <25U <40U <40U
3rd Qtr 2017 110 <25U 67 <40U
Jun 2017 98 36 <40U <40U
May 2017 110 <51U° <40U <40U
4th Qtr (Oct) 2016 120 <25U <40U <40U
RHMW02 1st Qtr 2019° 2,700 430 <40U <40U
4th Qtr 2018° 2,100 J 430 J <40UJ <40UJ
3rd Qtr 2018° 2,100 580 <40U <40U
2nd Qtr 2018° 2,800 510 <40U <40U
1st Qtr 2018° 1,900 640 <40U <40U
4th Qtr 2017° 1,600 230 <40U <40U
3rd Qtr 2017 1,000 250 <40U <40U
Jun 2017 1,000 570 <40U <40U
May 2017 1,000 <480 U° <40U <40U
4th Qtr (Oct) 2016 1,300 J 300 <40U <40U
RHMWO03 1st Qtr 2018 380 <25U 310 <40U
4th Qtr 2018 220J <25UJ 190 J <40UJ
3rd Qtr 2018 300 <25U 140 <40U
2nd Qtr 2018 160 <25U 110 <40U
1st Qtr 2018 190 <25U 180 <40U
4th Qtr 2017° 210 <25U 200 <40U
3rd Qtr 2017 49 <25U 46 <40U
Jun 2017 46 50 36J 34
May 2017 50 <25U 46 <40U
4th Qtr (Oct) 2016 65 <25U 59 <40U
2 Bold text indicates concentrations exceeding the TPH-d screening criterion of 400 ug/L.
3 @ Table presents only monitoring events during which TPH with SGC is analyzed.
4 b Concentrations presented are the maximum detected concentrations of the primary and field duplicate samples.
5 ¢ Result was flagged as non-detect during data validation due to laboratory method blank contamination.
6 4.1.2 Nitrate
7  Of the known anaerobic pathways for hydrocarbons biodegradation, nitrate is the most
8  thermodynamically favored electron acceptor; decreased nitrate concentrations indicate that anaerobic

9  respiration may be occurring. For the First Quarter 2019 monitoring event, RHMWO01, RHMWO02,
10 HDMW2253-03, and RHMW11-05 had non-detect or very low nitrate concentrations. These results are
11 in line with previously measured nitrate concentrations at these locations. The low nitrate results in
12 RHMWO01 and RHMWO02 in conjunction with the DO and ORP measurements suggest that anaerobic
13 respiration is likely occurring at these two wells. Based on the NAP measurements at RHMW11-05
14  from the First Quarter 2018 through First Quarter 2019 monitoring events, the very low or non-detect
15  nitrate concentrations are baseline for this location and not related to attenuation of the COPCs.
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The remaining wells had nitrate at concentrations that were similar to or greater than the historical
background nitrate levels. Evaluation of the nitrate results at these wells, in conjunction with the DO
and ORP results, suggests that attenuation is likely not occurring (for wells that show no TPH
detections) or that aerobic conditions are likely occurring, such as at RHMWO03 where DO was lower
than background but nitrate was higher than background.

41.3 Ferrous Iron

Bacteria will typically break down ferric iron in soil once oxygen is depleted, which causes ferrous
iron to be detected in groundwater. Elevated levels of ferrous iron indicate that the groundwater
environment can sustain iron reduction for anaerobic respiration. Ferrous iron was detected in
RHMW?2254-01 groundwater samples (0.30 J and 0.35 J pg/L) during the December 2018 monthly
event in pumps on and pumps off conditions and in four monitoring locations during the First
Quarter 2019 monitoring event: RHMWO02 (2.2 mg/L), RHMWO07 (0.40 J mg/L), RHMW11-05
(0.20 J mg/L), and HDMW2253-03 (0.85 J mg/L). When compared to the other monitoring locations
and evaluated with other NAPs discussed above, the ferrous iron results for RHMWO02 also suggest
that anaerobic biodegradation is likely occurring at these wells. Though ferrous iron was detected in
the other four monitoring locations, the other NAP results do not indicate anaerobic biodegradation at
those locations.

414 Methane

An additional line of evidence for biological degradation of petroleum hydrocarbons includes the
presence of methane, a reaction byproduct of fermentative biological reactions. Methane was again
detected in the samples from RHMWO01 and RHMWO02 at concentrations of 200 ug/L and 5,000 pg/L,
respectively. These methane concentrations suggest that methanogenic biodegradation is occurring in
these wells. Methane was not detected in any of the other monitoring locations.

41.5 Sulfate

Sulfate is usually consumed by bacteria only when DO, nitrate, and ferric iron have been depleted.
Concentrations of sulfate lower than background concentrations, when evaluated in conjunction with
depressed DO and nitrate concentrations, suggest that anaerobic activity is occurring. The
concentrations of sulfate in groundwater at RHMWO01 and RHMWO02 were 4.5 mg/L and non-detect
(< 0.38 U mg/L), respectively, which are much lower than the background sulfate concentrations in
RHMWO04 (10.6 mg/L). The sulfate results in RHMWO01 and RHMWO02 suggest that anaerobic activity
is likely actively occurring there.

The RHMWO09, RHMW10, and RHMW11-05 sulfate concentrations were less than the background
(RHMWO04) sulfate concentration. Based on the consistently low historical sulfate concentrations, lack
of TPH detections, and lack of other NAP results indicative of biodegradation, the
lower-than-background sulfate concentrations at these monitoring locations were likely within the
normal range for the locations.

4.1.6 Chloride

Chloride is a general water quality parameter. Elevated levels of chloride in the aquifer may indicate
that anaerobic dechlorination of organochlorines is occurring. However, background concentrations
of chloride in the aquifer can obscure the input of chloride into an aquifer from anaerobic
dechlorination. Additionally, elevated chloride levels can also inhibit certain microbial activity. As
such, chloride is generally considered as an indicator parameter only.
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Chloride concentrations at RHMWO01, RHMWO02, RHMWO03, RHMW09, RHMWI10, and
RHMW 11-05 were below the background (RHMW04) concentration of 68.7 mg/L. All other locations
had chloride concentrations higher than background, more than twice the background concentration in
several locations (i.e., RHMWO05, RHMW06, RHMWO07, RHMWO08, and OWDFMWO01). If anaerobic
dechlorination is occurring at the site, the most likely locations where this would be evident would be
where other NAP data indicate anaerobic biodegradation (i.e., RHMWO01 and RHMWO02). However,
the chloride concentrations at RHMWO01 and RHMWO02 were less than background. Evaluation of
NAP data from the Fourth Quarter 2016 monitoring event onward and the groundwater geochemistry
parameters indicate that the chloride concentrations at the site are indicative of the aquifer
geochemistry rather than of contributions of anaerobic dechlorination.

4.1.7 Alkalinity

The alkalinity concentrations in RHMWO01 (81.0 mg/L), RHMWO02 (190 mg/L), RHMWO03
(266 mg/L), RHMWO05 (91.8 mg/L), RHMWO06 (108 mg/L), RHMWO07 (104 mg/L), RHMWO0S8
(91.2 mg/L), RHMW11-05 (114 mg/L), and OWDFMWOI1 (139 mg/L) were greater than the
background concentration of 75.0 mg/L. The elevated alkalinity in RHMWO01, RHMWO02, and
RHMWO03 may be attributable to natural attenuation processes occurring at these locations; the
elevated alkalinity at the other monitoring locations may be attributable to aquifer geochemistry, based
on the lack of COPC detections and other NAP results indicative of biodegradation.

41.8 TPH with Silica Gel Cleanup

SGC TPH-d and TPH-o results for RHMWO01, RHMWO02 and RHMWO03 showed reduced or
non-detect concentrations compared to non-SGC TPH-d and TPH-o results (Table 3-2). The SGC
TPH-d and TPH-o results suggest that petroleum weathering is occurring at RHMWO01, RHMWO02 and
RHMWO3, especially when evaluated in conjunction with the other NAPs.

SGC TPH-d and TPH-o were non-detects for RHMWO03. For RHMWO02, the SGC TPH-d
concentrations for the primary and field duplicate samples were 420 and 430 pg/L (with non-SGC
TPH-d concentrations of 2,400 J and 2,700 J ug/L), respectively. The SGC TPH-d results indicate that
attenuation is occurring. The recoveries of SGC TPH-d to non-SGC TPH-d for RHMWO02 have ranged
from 14% to 57%, indicating that 43—86% of the reported non-SGC TPH mass is likely biodegradation
by-products.

Non-SGC chromatograms for the RHMWO02 sample show signal evidence of soluble components of
degraded jet fuel, with a large portion of the mass showing a signature indicative of polar metabolites
from petroleum degradation. The corresponding SGC chromatogram for RHMWO02 is characteristic
of dissolved aromatic hydrocarbons expected from jet fuel. Further evaluation of the SGC TPH results
and natural attenuation, along with the potential role of other site-specific factors (e.g., complex
geology, surface water recharge, infiltration rates), was included in the AOC Statement of Work
Sections 6 and 7 CSM report (DON 2018h).

41.9 Total and Dissolved Organic Carbon

TOC concentrations in groundwater samples include all volatile, non-volatile, soluble, and insoluble
forms of carbon present in the sample, while dissolved organic carbon (DOC) concentrations include
only the volatile, non-volatile, and soluble forms of carbon. TOC and DOC concentrations are useful
especially for samples with known high concentrations of polar hydrocarbons and metabolites, which
are not efficiently extracted and analyzed using the TPH-d and TPH-o analysis. However, as the TOC
and DOC method (EPA 9060) does not discriminate between petroleum and non-petroleum
hydrocarbons, TOC and DOC must be evaluated in conjunction with TPH and other NAP results to
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determine if the TOC and DOC concentrations found in groundwater samples may be contributed by
petroleum constituents in groundwater. During the December 2018 monthly sampling event and First
Quarter 2019 groundwater monitoring event, only TOC was analyzed.

TOC was not detected in the groundwater samples except for samples from RHMWO02 and RHMWO03,
which were in line with historical TPH, SGC TPH, and NAP data, indicating that petroleum constituents
and petroleum biodegradation by-products are present at these wells, contributing to TOC
concentrations. Additionally, the TOC concentrations were higher than corresponding TPH
concentrations (i.e., for RHMWO02, TOC was 3.9 mg/L and TPH-d was 2.7 mg/L [2,700 ug/L]),
confirming that the TPH method does not capture all polar hydrocarbons and metabolites present in the
groundwater and supporting evidence of natural attenuation occurring at these locations. Additionally,
the TOC concentrations at other locations may also indicate the presence of polar hydrocarbons and
metabolites that are not captured in the TPH extraction; however, NAP concentrations at these locations
do not indicate that biodegradation is currently occurring at these locations.

4.2 NAP CONCENTRATIONS

Graphs of cumulative groundwater NAP results are presented in Appendix A.3.1, and graphs of NAP
results for the First Quarter 2019 are presented in Appendix A.3.2. Evaluation of the NAP data from
the Fourth Quarter 2016 monitoring event onward indicates there is no evidence that seasonal
variations (i.e., wet and dry season effects) influence NAP concentrations (and thus biodegradation)
in the groundwater at the Red Hill monitoring well network.

The NAP concentrations at RHMWO01, RHMWO02, and RHMWO03 indicate that aerobic or anaerobic
biodegradation may be occurring at these locations. This is confirmed by the SGC TPH results, which
present a relative ratio of non-biodegraded (non-polar) hydrocarbons to biodegradation by-product
hydrocarbons (polar hydrocarbons and metabolites). However, evaluation of NAPs along with
TPH trends (based on numerical TPH results alone) must be performed with caution. The variability of
TPH-d procedures and results from one laboratory to another precludes reliable trend analyses, such
that higher or lower results over time may be due not to changing conditions in the groundwater at the
Facility but rather to changes in the laboratory’s TPH extraction and analysis protocols. Nonetheless,
the RHMWO3 NAP results (i.e., depleted DO and relatively high concentrations of other electron
acceptors) indicate that continuous aerobic biodegradation is occurring at this location, possibly due to
an influx of oxygenated water at this location providing sufficient DO that anaerobic biodegradation is
not evident. Similarly, continuous aerobic and anaerobic biodegradation is occurring at RHMWO1 and
RHMWO02 based on the depleted electron acceptors and presence of dissolved methane. Notably,
methane concentrations at RHMWO01 and RHMWO02 have generally decreased over time, which may
be an indicator of reduced available biodegradable fuel at the subsurface from various natural source-
zone depletion processes and natural attenuation.

Additional evaluation of the 2014 fuel release, natural source-zone depletion, and natural attenuation
at the Facility is discussed in the AOC Statement of Work Sections 6 and 7 CSM report (DON 2018h).

5. Summary, Conclusions, and Recommendations
5.1 SUMMARY

During the December 2018 monthly sampling event, groundwater samples were collected from the
sampling point at Red Hill Shaft (RHMW2254-01) on two consecutive days with different supply well
pumping conditions, following the same protocol used during the November 2018 confirmation
sampling event (DON 2019). During the “pumps-on” conditions, the supply well pumps were turned on
at least 3 hours prior to the groundwater sampling and kept running for the duration of the sample
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collection. The following day, during the “pumps-oft” conditions, the supply well pumps were kept
turned off from at least 3 hours prior to the groundwater sampling event until the sample collection was
complete.

During the First Quarter 2019 monitoring event, groundwater samples were collected from the
sampling point at Red Hill Shaft (RHMW2254-01, during pumps on and pumps off conditions),
11 monitoring wells within the Facility boundary (RHMWO1 through RHMW10 and OWDFMWO01),
one monitoring zone in a multilevel monitoring well (RHMW11 Zone 5) located outside of the
Facility, and 1 monitoring well (Halawa Deep Monitor Well [HDMW2253-03]) located outside of the
Facility. This groundwater sampling event was conducted as part of the Red Hill groundwater LTM
program. Analytical results for the sampling locations are summarized as follows:

*  RHMW?2254-01 (pumps on and pumps off, primary and duplicate)) RHMW0I, RHMWO05,
RHMW06, RHMW07, RHMWO08, RHMW09, RHMW 10, RAHMW11-05, and HDMW2253-03:
No COPCs were detected.

*  RHMWO2 (primary and duplicate): TPH-d (2,400 and 2,700 ug/L), 1-methylnaphthalene
(11 and 9.6 ng/L), 2-methylnaphthalene (8.8 and 7.2 pg/L), and naphthalene (32 and 26 pg/L)
were detected at concentrations exceeding the respective screening criteria (400, 10, 10, and
17 pg/L). The concentrations of TPH-d did not exceed the SSRBL of 4,500 pg/L. TPH-d was
also detected in the SGC TPH-d analysis at concentrations of 420 and 430 pg/L. Additional
discussion of SGC TPH is presented in Section 4.1.8. TPH-g (48 and 22 pg/L) was detected
at concentrations below the screening criterion (300 pg/L).

* RHMWO03: TPH-d (380 ug/L) and TPH-o0 (310 pg/L) were detected at concentrations below
the respective screening criteria (400 and 500 pug/L). SGC TPH-d and SGC TPH-o were
non-detect.

*  RHMWO04: Total xylenes (0.18 J ug/L) were detected at concentrations below the screening
criterion (20 pg/L).

A table of cumulative historical groundwater results is presented in Appendix A.1, and historical
groundwater COPC concentration graphs are presented in Appendix A.2.

The NAP and SGC TPH data present evidence of aerobic and anaerobic biodegradation occurring at
RHMWO02 based on depleted DO, elevated dissolved methane concentrations, depleted nitrate and
sulfate concentrations, high alkalinity concentrations compared to other monitoring wells in the
network, and SGC TPH-d concentrations indicating that the majority of the reported non-SGC TPH
mass is likely biodegradation by-products. The concentrations of NAPs and SGC TPH at RHMWO01
and RHMWO03 suggest that biodegradation is also occurring there. Other monitoring wells showed no
TPH detections or detections related to non-petroleum hydrocarbons, which, when evaluated in
consideration with the NAP results, indicates that biodegradation is unlikely to be occurring at those
locations.

5.2 CONCLUSIONS AND RECOMMENDATIONS

No COPCs were detected at RHMW224-01 during the December 2018 monthly sampling event and
the First Quarter 2019 groundwater monitoring events. During the First Quarter 2019 monitoring
event, no SSRBL exceedances occurred at RHMWO01, RHMWO02 and RHMWO03, and screening
criteria exceedances (TPH-d, 1-methylnaphthalene, 2-methylnaphthalene, and naphthalene) occurred
only at RHMWO02.
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Based on the groundwater monitoring results, pursuant to the Groundwater Protection Plan (DON
2014), and in accordance with AOC Statement of Work Sections 6 and 7 (EPA Region 9 and DOH
2015), groundwater monitoring at locations within the Red Hill groundwater monitoring network will
continue. Additionally, groundwater monitoring at sampling point RHMW2254-01 is recommended
to resume on a quarterly schedule, with samples collected during both pumping and non-pumping
conditions at the Red Hill Shaft supply well.

It is recommended that the Red Hill groundwater LTM program continue testing for NAPs at each
monitoring event, and continue SGC TPH-d and TPH-o analysis for all locations with non-SGC TPH-d
or TPH-o detections.
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Cumulative Historical Monitoring Results
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Table A.1-1: Cumulative Groundwater COPC Results
First Quarter 2019 - Quarterly Groundwater Monitoring Report, Red Hill Bulk Fuel Storage Facility, JBPHH, O'ahu, Hawai'i

Analyte Class TPH TPH TPH TPH Volatiles Volatiles Volatiles Volatiles emivolatiles (PAHS) emivolatiles (PAHS) latiles (PAHs) latiles (PAHs) Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Semivolatiles Semivolatiles
Analyte Type COPC COPC COPC COPC COPC COPC COPC COPC COPC COPC COPC COPC Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Fuel Additive Fuel Additive
Analytical Method 8015 8260 8015 8015 8260 8260 8260 8260 8270 SIM 8270 SIM 8270 SIM 8260 8011 8260 504.1 8260SIM 8260SIM 8260 8270 8270/8270 Mod.
T @ @ i i H i H i =
i i 2 g @ 55 = £ 2 2 s s s s s s £ _
® ® ® 2 g 2 5 g= £ £ £ £ a a a a 3 3 E =3
T T = = = = = 3 s 2 2 = = Q Q Q Q Q Q 5 ]
Analyte & S S S ] i S z e = J 2 2 3 3 3 3 3 3 [S &8
CAS No Gas Gas Diesel oil 71-43-2 100-41-4 108-88-3 1330-20-7 90-12-0 91-57-6 91-20-3 91-20-3 106-93-4 106-93-4 106-93-4 106-93-4 107-06-2 107-06-2 108-95-2 111-77-3
Unit uglL Mo/l Mo/l Mo/l uglL uglL uglL uglL uglL uglL Mo/l Mo/l Mo/l uglL Mo/l Mo/l Mo/l uglL uglL HglL
DOH EAL 300 300 400 500 5 30 40 20 10 10 17 17 0.04 0.04 0.04 0.04 5 5 300 800
SSRBL — — 4500 — 750 — — — — — — — — — — — — — — —
Well Name Sample ID Date Sampled ' Result Q rc note Result Q rc note ResultQ rc |note Result Q rc note Result Q rc [note Result Q rc |note Result Q rc note Result Q rc |note Result Q 'rc note Result Q rc note Result Q rc note Result Q rc note Result Q rc |note Result Q rc |note Result Q rc note Result Q rc note Result Q rc note Result Q rc note = ResultQ [rc note ResultQ rc note
RHMW2254-01 RH-B-001 2/16/2005™ <50 U — <50 U <100 U <0.50 U <0.50 U <1oU t <0.50 U — <0.020 U <0.020 U — — — <0.0083 U b — — <0.50 U — —
RHMW2254-01 RH-B-002 2/16/2005" <50 U — <53U <110V <050 U <050 U <12U) t <050 U — <0022 U <0022 U — — — <0.0081 U b — — <050 U — —
RHMW2254-01 RH-B-003 2/16/2005*" <50 U — <50 U <100 U <0.50 U <0.50 U <081UJ 't <0.50 U — <0.021 U <0.021 U — — — <0.0082 U b — — <0.50 U — —
RHMW2254-01 RH-B-004 6/28/2005" <13U — 4319 — <050 U ’ <050 U . <050 U ’ <050 U b — <0.020 U ’ <0.020 U ’ - - — <00095U  ° — — <050 U b — —
RHMW2254-01 RH-B-005 6/28/2005+*° <13U — 67 z — <050 U o <050 U o <050 U o <050 U o — <0.020 U o <0.020 U o — — — <00097U P — — <050 U o — —
RHMW2254-01 RH-B-006 6/28/2005*" <13U — 58 z — <050 U ’ <050 U . <050 U ’ <050 U b — <0.021 U ’ <0.021 U ’ - - — <00095U  ° — — <050 U b — —
RHMW2254-01 RH-B-007 9/8/2005% <13U — 45 59 J <014 U <013 U <011U <022U — <0.020 U o 0.085 — — — <0.0095 U o — — <012V — —
RHMW2254-01 RH-B-008 9/8/2005" <13U — <19U <28U <014 U <013 U <011U <022V — <0.020 U b <0.020 U b — — — <0.0095 U b — — <012V — —
RHMW2254-01 RH-B-009 9/8/2005 <13V — <50 U d <100 U d <014 U <013 U <011U <022 U — <0.020 U o 0.045 — — — <00095U P — — <012 U — —
RHMW2254-01 RHMW2254W01 9/20/2005” - — — — <050 U <050 U <050 U <050 U — — — <1L0U — — — — <050 U — —
RHMW2254-01 RH-B-010 12/6/2005 <13U — 38J — <014 U <013 U <011U <022U — 0.038 0.036 — — — <0.0096 U o — — <012V — —
RHMW2254-01 RH-B-011 12/6/2005+* <13U — 24 — <014 U <013 U <011U <022V — 0.022 <0024U) b — — — <0.0094 U b — — <012V — —
RHMW2254-01 RH-B-012 121720057 <13U — <20V — <014 U <013 U <011U <022U — 0.0071J 0.011 J — — <0.0095 U o — — <012U — —
RHMW2254-01 RHMW2254-01-GW02 7/10/2006* <50 U — <110V — <050 U <050 U <050 U <050 U <026 U <026 U <026 U <1L0U — — — — <050 U — —
RHMW2254-01 RHMW2254-01-GW06 12/5/2006° <50 U — <100 U — <050 U <050 U <050 U <050 U <0.25 U <0.25U <0.25 U <10U — — — — <050 U — —
RHMW2254-01 RHMW2254-01-WG07 3/27/2007* <50 U — <98 U — <050 U <050 U <050 U <050 U <024 U <024 U <024 U <1L0U — — — — <050 U — —
RHMW2254-01 RHMW2254-01-WG08 6/12/2007* <50 U — <98 U — <050 U <050 U <050 U <050 U <0.25 U <0.25U <0.25 U <10U — — — — <050 U — —
RHMW2254-01 RHMW2254-01-WG0 9/10/2007* <50 U — <97U — <020 U <020 U <027V <036 U <025 U <025 U <025 U <044 U — — — — <020 U — —
RHMW2254-01 RHMW2254-0L WG10 1/15/2008° | <100 U — <102 UJ b — <0120 U <0310 U <0310 U <0620 U <0.0150 U <0.0150 U <0.0310 U <0620 U — <0310 U — — — <0150 U — —
(RHMW2254-WG10)
RHMW2254-01  RHMW2254-01-WG10.1 2/6/2008° — — <100 U — — — — — — — — — — — — — — — — —
RHMW2254-01  RHMW2254-01-WG10.1 2/6/2008° — — <103 U — — — — — — — — — — — — — — — — —
RHMW2254-01 Fi:xyﬁi‘;ft\gﬁ)l 4/15/2008* | <100 U — <86.0 U — <0120 U <0310 U <0310 U <0620 U <0.0435 UJ b <0.0561UJ b <0.0332U <0620 U — <0310 U — — — <0150 U — —
RHMW2254-01 RHMW2254-01-WG12 7129/2008% <100 U — <833 U — <0.120 U <0310 U <0310 U <0.620 U <0.0156 U <0.0156 U <0.0323 U <0.620 U — <0310 U — — — <0.150 U — —
RHMW2254-01 RHMW2254-01-WG13  10/22/2008" <100 U — <842U — <0120 U <0310 U <0310 U <0620 U 0.0276 J <0.0150 U 0.0466 J <0620 U — <0310 U — — — <0150 U — —
RHMW2254-01 RHMW2254-WG138 12/16/2008° — — — — <0120 U <0310U <0310U <093 U — — — <0620 U — <0310 U — — — <0.150 U — —
RHMW2254-01 RHMWA01-WG13B 12/16/2008* - — — — <0120 U <0310 U <0310 U <093 U — — — <0620 U — <0310 U — — — <0150 U — —
RHMW2254-01 RHMW2254-01-WG14 2/412009° 140 J — <920U — <0.120 U <0310 U <0310 U <0.620 U <0.0161 U <0.0161 U <0.0333 U <0.620 U — <0.310 U — — — <0.150 U — —
RHMW2254-01 RHMW2254-01-WG15 5/13/2009°  <19.1UJ bt — <169 U — <0120 U <0310 U <0310 U <0620 U <0.0156 U 0.0180 J <0.0323 U <0620 U — <0310 U — — — <0150 U — —
RHMW2254-01 RHMW2254-01-WG16 715/2009° | <30.0 U — <163 U — <0.120 U <0310 U <0310 U <0.620 U <0.0165 U <0.0165 U <0.0341 U <0.620 U — <0.310 U — — — <0.150 U — —
RHMW2254-01 RHMW2254-WG17 10/14/2009* <30U — <158 U — <012V <031U <031U <1U <0017 U <0017 U <0.0352 U <062 U — <031U — — — <015U — —
RHMW2254-01 RHMW2254-01-WG18 2010-01-27 <60.0 U — <320U — <0.240 U <0.620 U <0.620 U <124 U <0.0316 U <0.0316 U 0.0375 J <124 U — <0.620 U — — — <0.300 U — —
RHMW225401 | HMWZZSEOLWGLY 10005 ooy - <320U - <0240 <0620U <0620U <1240 <0.0330 U <0.0330 U <0.0682 U <1240 - <0620 U - - - <0300V - -
(RHMW225-WG19)
RHMW2254-01-WG20
RHMW2254-01 (RHMW2254-WG20) 2010-07-13 <60.0 U — <320U — <0.240 U <0.620 U <0.620 U <124 U <0.0320 U <0.0320 U <0.0664 U <124 U — <0.620 U — — — <0.300 U — —
RHMW2254-01 ES004 2010-10-19 — <1212V <80.0 U — <032V <046 U <034 U <038 U <012V <012V <010 U — — <040 U — — — <028 U — —
RHMW2254-01 ES014 1/20/2011° — <1212 U <80.8 U — <032 U <046 U <034 U <0.38 U <012 U <012 U <0.10 U — — <040 U — — — <028 U — —
RHMW2254-01 ES019 4/19/2011° — <1212 U <80.8 U — <032V <046 U <034 U <038 U <012V <012V <010 U — — <040 U — — — <028 U — —
RHMW2254-01 ES040 2011-07-20 — <1212 U <808 U <2120U <032U <046 U <034 U <038 U <012U <012U <010 U — — <040 U — — — <028 U — —
RHMW2254-01 ES050 2011-10-25 — <1212 U <80.8 U — <032V <046 U <034 U <038 U <012V <012V <010 U — — <040 U — — — <028 U — —
RHMW2254-01 ES062 2012-02-01 — <1212 U <808 U — <032U <046 U <034 U <038 U <012U <012U <010 U — — <040 U — — — <028 U — —
RHMW2254-01 ES074 2012-04-17 — <1212V <80.8 U — <032V <046 U <034 U <038 U <012V <012V <010 U — — <040 U — — — <028 U — —
RHMW2254-01 ES077 2012-07-17 — <1212V <808 U — <032 U <046 U <034 U <0.38 U <012 U <012 U <0.10 U — — <040 U — — — <028 U — —
RHMW2254-01 ES006 2012-10-22 — <18UJ b <20U — <050 U <050 U 0713 <10U <0.050 U <0.050 U 0.037 J — — <050 U — — — <050 U — —
RHMW2254-01 ES014 2013-01-29 — <30U 2213 Y — <0.50 U <0.50 U <0.50 U <10U <0.050 U <0.050 U 0.052 J — — <0.50 U — — — <0.50 U — —
RHMW2254-01 ES023 2013-04-23 — <30U <20U — <050 U <050 U <050 U <10U <0051 U <0051 U <0051 U — — <050 U — — — <050 U — —
RHMW2254-01 ES032 2013-07-23 — <30U <20U — <0.50 U <0.50 U <0.50 U <10U <0.050 U <0.050 U 0.099 J — — <0.50 U — — — <0.50 U — —
RHMW2254-01 ES041 2013-10-22 — <21U) bt <20U — <050 U <050 U <050 U <10U <0.050 U <0.050 U 0.036 J — — <050 U — — — <050 U — —
RHMW2254-01 ES050 1/16/2014° — — <20U — <0.50 U <0.50 U <0.50 U <10U <0.049 U <0.049 U 0.046 J — — — — — <0.50 U — —
RHMW2254-01 ES060 1/29/2014° — <16UJ b <20U — <050 U <050 U <050 U <1L0U <0.050 U <0.050 U 0.049 J — — — — — <050 U — —
RHMW2254-01 ES067 3/6/2014° — — <20U — <050 U <050 U <050 U <10U <0.050 U <0.050 U 0.081 J — — — — — — — — —
RHMW2254-01 ES075 3/26/2014° - — <10U — <050 U <050 U <050 U <1L0U <0.050 U <0.050 U <0.050 U — — — — — — — — —
RHMW2254-01 ES085 412212014° — <30V <10U — <050 U <050 U <050 U <10U <0.049 U <0.049 U <0.049 U — — <050 U — — — <050 U — —
RHMW2254-01 ES094 5/28/2014° - — <12U — <050 U <050 U <050 U <1L0U <0.050 U <0.050 U <0.050 U — — — — — — — — —
RHMW2254-01 ES102 6/24/2014° - — <12U — <050 U <050 U <050 U <10U <0.049 U <0.049 U <0.049 U — — — — — — — — —
RHMW2254-01 ES107 2014-07-22 — <30U <12U — <050 U <050 U <050 U <10U <0.048 U <0.048 U <0.048 U — — <050 U — — — <050 U — —
RHMW2254-01 ES117 2014-10-28 — <30U 221 Y — <0.50 U <0.50 U <0.50 U <10U <0.097 U <0.049 U <0.049 U — — <0.50 U — — — <0.50 U — —
RHMW2254-01 ES125 2015-01-27 — <30U <12U — <050 U <050 U <050 U <10U <010 U <0.050 U <0.050 U — — <050 U — — — <050 U — —
RHMW2254-01 ES134 2015-04-21 <25U — <14U) b <37U) b <0.10 U <0.10 U <0.10 U <0.20 U <0.0050 U <0.0050 U <0.0050 U — <0.0040 U <0.20 U — <0.010 U <0.015 U — — —
RHMW2254-01 ES149 2015-07-21 <25 U — 179 421 <010 U <010 U <010 U <020 U <0.0050 U <0.0050 U <0.0050 U — <0.0040 U <020 U — — <0015 U — — —
RHMW2254-01 ERH009 2015-10-20 <25U — <16UJ b <53UJ b <010 UJ h <010 UJ |h <099 U it <020 UJ |h <0.0050 U <0.0050 U <0.0050 U — <0.0040 U <020 UJ |h — — <0.015 U — — —
RHMW2254-01 ERHO021 2016-01-20 <25 U — <21U) b <54U) b <010 U <010 U <016 UJ t <020 U <0.0050 U <0.0050 U <0.0050 U — <0.0040 U <020 U — — <0015 U — — —
RHMW2254-01 ERH037 2016-04-20 <25U — <21U bf <61U bf <0.10 U <010U f <0.10 U <0.20 U <0.0050 U <0.0050 U <0.0050 U — — — — — — — — —
RHMW2254-01 ERHO51 2016-07-20 <25 U — <21y <27U bf <010 U <010 U <010 U <020 U <0.0050 U <0.0050 U <00051U bf — — — — — — — — —
RHMW2254-01 ERH088 2016-10-18 — <18U) ¢q <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 UJ h
RHMW2254-01 ERH092 10/18/2016* — <18U <25U <40U <030 U <050 U <030 U <030 U <010 U <010 U <010 U — — — — — — — <400 U <80.0UJ h
RHMW2254-01 ERH115 2016-11-14 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW2254-01 ERH116 11/14/2016* — <18U <25U <40U <030 U <050 U <030 U <030 U <010 U <010 U <010 U — — — — — — — <400 U <80.0 U
RHMW2254-01 ERH135 2016-12-12 — <18 U 141 Y 16J <030 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW2254-01 ERH137 12/12/2016* — <18U <25U <40U <030 U <050 U <030 U <030 U <010 U <010 U <010 U — — — — — — — <400 U <80.0 U
RHMW2254-01 ERH161 2017-01-09 — <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW2254-01 ERH162 1/9/2017* — <18U <25U <40U <030 U <050 U <030 U <030 U <010 U <010 U <010 U — — — — — — — <400 U <80.0 U
RHMW2254-01 ERH205 2017-02-06 — <18U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW2254-01 ERH206 21612017+ — <18U <25U <40U <030 U <050 U <030 U <030 U <010 U <010 U <010 U — — — — — — — <400 U <80.0 U
RHMW2254-01 ERH257 2017-03-06 — <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW2254-01 ERH258 3/6/2017* — <18U <25U <40U <030 U <050 U <030 U <030 U <010 U <010 U <010 U — — — — — — — <400 U <80.0 U
RHMW2254-01 ERH292 2017-04-03 — <18U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW2254-01 ERH293 4132017 — <18U <25U <40U <030 U <050 U <030 U <030 U <010 U <010 U <010 U — — — — — — — <400 U <80.0 U
RHMW2254-01 ERH329 2017-05-02 — <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW2254-01 ERH330 5/212017* — <18U <25U <40U <030 U <050 U <030 U <030 U <010 U <010 U <010 U — — — — — — — <400 U <80.0 U
RHMW2254-01 ERH349 2017-06-06 — <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW2254-01 ERH350 6/6/2017* — <18U <25U <40U <030 U <050 U <030 U <030 U <010 U <010 U <010 U — — — — — — — <400 U <80.0 U
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Table A.1-1: Cumulative Groundwater COPC Results (cont'd)
First Quarter 2019 - Quarterly Groundwater Monitoring Report, Red Hill Bulk Fuel Storage Facility, JBPHH, O'ahu, Hawai'i

Analyte Class TPH TPH TPH TPH Volatiles Volatiles Volatiles Volatiles emivolatiles (PAHS) emivolatiles (PAHS) latiles (PAHs) latiles (PAHs) Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Semivolatiles Semivolatiles
Analyte Type COPC COPC COPC COPC COPC COPC COPC COPC COPC COPC COPC COPC Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Fuel Additive Fuel Additive
Analytical Method 8015 8260 8015 8015 8260 8260 8260 8260 8270 SIM 8270 SIM 8270 SIM 8260 8011 8260 504.1 8260SIM 8260SIM 8260 8270 8270/8270 Mod.
T @ @ i i H i H i =
2 ° £ £ ® ® g g g g g g 2
i £ ® 3 £ £ £ £ £ 5 5 E g 5 5 £
> o < ° H 2 2 gs £ 2 £ £ 8 5 5 5 5 5 5 g3
4 4 I' I' 5 = E g3 g g 5 5 2 2 2 2 2 2 5 &S
Analyte & S S S ] i S z e = J 2 2 3 3 3 3 3 3 [S &8
CAS No. Gas Gas Diesel Oil 71-43-2 100-41-4 108-88-3 1330-20-7 90-12-0 91-57-6 91-20-3 91-20-3 106-93-4 106-93-4 106-93-4 106-93-4 107-06-2 107-06-2 108-95-2 111-77-3
Unit HglL Mo/l Mo/l Mo/l uglL uglL uglL uglL uglL uglL Mo/l Mo/l Mo/l uglL Mo/l Mo/l Mo/l uglL uglL HglL
DOH EAL 300 300 400 500 5 30 40 20 10 10 17 17 0.04 0.04 0.04 0.04 5 5 300 800
SSRBL — 4500 — 750 — — — — — — — — — — — — — — —
Well Name Sample ID Date Sampled ' Result Q rc note Result Q rc note ResultQ rc |note Result Q rc note Result Q rc [note Result Q rc |note Result Q rc note Result Q rc |note Result Q 'rc note Result Q rc note Result Q rc note Result Q rc note Result Q rc |note Result Q rc |note Result Q rc note Result Q rc note Result Q rc note Result Q rc note = ResultQ [rc note ResultQ rc note
RHMW2254-01 ERH378 2017-07-05 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW2254-01 ERH379 7/5/2017* - <18 U <25U <40 U <030 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW2254-01 ERH409 2017-10-24 — <18 U 65) eq Z <40UJ q <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW2254-01 ERH410 10/24/2017* - <18 U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW2254-01 ERH542 2018-03-14 — <18 U <25U) h <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW2254-01 ERH543 3/14/2018* - <18 U <25U <40 U <030 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW2254-01 ERH588 2018-04-23 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW2254-01 ERH589 4/23/2018* - <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW2254-01 ERH634 2018-07-23 — <18 U <25U <4003 | <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <400 UJ h <80.0 U
RHMW2254-01 ERH635 7123/2018* — <18U <25U) s <40 U Is <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW2254-01 ERH678 2018-10-22 — <18 U <25U) h <40UJ h <0.30 U 1 024 081J <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <800 UJ |
RHMW2254-01 ERH679 10/22/2018* - <18 U <25UJ h <40UJ h <030 U 0.99J 021 07317 <0.10 U <0.10 U <0.10 U - - - - - - - <4.00 U <80.0UJ |
RHMW2254-01 ERH712 2018-11-13 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <030UJ q <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW2254-01 ERH713 11/13/2018* - <18 U <25U <40 U <030 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW2254-01 ERH715 2018-11-14 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW2254-01 ERH716 11/14/2018* — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW2254-01 ERH719 2018-12-12 — <18 U <25U) s <40U) s <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW2254-01 ERH720 12/12/2018* - <18 U <25U <40 U <030 U <0.50 U <030 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW2254-01 ERH722 2018-12-13 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW2254-01 ERH723 12/13/2018* - <18 U <25U <40 U <030 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW2254-01 ERH730 2019-01-23 — <18 U <25U <40 U <0.30 U <0.50 U <030 U ql <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <800 UJ |
RHMW2254-01 ERH731 1/23/2019* - <18 U <25U <40 U <030 U <0.50 U <030UJ || <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <800 UJ |
RHMW2254-01 ERH733 2019-01-24 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <800 UJ |
RHMW2254-01 ERH734 1/24/2019* — <18 U <25 U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 UJ |
RHMWO1 RH-W-001 2/17/2005 <50 U ’ — 1,400 Y 770 Y <0.50 U ’ <050 U i <050 U ’ <0.50 U ’ — 0.14 0.25 — — — <0.0083 U — — <050 U ’ — —
RHMWO1 RH-W-002 21712005 <50 U o — 1,500 890 <050 U o <050 U o <050 U ’ <050 U o — 0.057 0.21 — — — <0.0082 U — — <050 U ’ — —
RHMWO1 RH-W-003 6/28/2005" <13U — 1,300 z — <050 U ’ <050 U . <050 U ’ <050 U b — 0.054 0.073 - - - <0.0095 U - - <050 U ’ - -
RHMWO1 RH-W-004 6/28/2005** <13U — 1,100 z — <0.50 U b <0.50 U o <0.50 U o <0.50 U b — 0.051 0.055 — — — <0.0095 U — — <0.50 U b — —
RHMWO1 RH-W-005 9/8/2005" <13U — 950 Y 540 Y <0.14 U <013 U 015J <022 U — 0.038 0.83 — — — <0.00096 U — — <012 U — —
RHMWO1 RH-W-006 9/8/2005** <13U — 1,100 Y 720 Y <0.14 U <013 U 015J <022 U — 0.038 0.78 — — — <0.00096 U — — <012 U — —
RHMWO1 RHMWO01WO01 9/20/2005" - — — — <0.50 U <0.50 U <0.50 U <0.50 U — — — <10U — <0.50 U — — — <0.50 U — —
RHMWO1 RH-W-007 12/6/2005* <13 U — 670 z — <0.14 U <013 U <012 UJ t <033 U — 0.098 0.51 — — — <0.0096 U b — — <012 U — —
RHMWO1 RH-W-008 12/6/2005** <13U — 740 z — <0.14 U <013 U <11U <033 U — 0.11 0.48 — — — <0.0095 U b — — <012 U — —
RHMWO1 RHMW01-GW02 7/10/2006% <50 U — 509 — <0.50 U <0.50 U <0.50 U <0.50 U <025 U <025 U <025 U <10U — <0.50 U — — — <0.50 U — —
RHMWO1 RHMW01-GW06 12/5/2006" <50 U — 303 — <0.50 U <0.50 U <0.50 U <0.50 U <025 U <025 U <025 U <10U — <0.50 U — — — <0.50 U — —
RHMWO1 RHMWO01-WG07 3/27/2007* <50 U — 307 — <0.50 U <0.50 U <0.50 U <0.50 U <025 U <025 U <025 U <10U — <0.50 U — — — <0.50 U — —
RHMWO1 RHMW01-WG08 6/12/2007* <50 U — 274 — <0.50 U <0.50 U <0.50 U <0.50 U <025 U <025 U <025 U <10U — <0.50 U — — — <0.50 U — —
RHMWO1 RHMWO1-WGO08 6/12/2007° <50 U — 261 — <020 U <020 U <027 U <036 U <025U <025U <025U <044 U — <020 U — — — <020 U — —
RHMWO1 RHMW01-WG10 1/15/2008" <100 U — 574 Y — <0.120 U <0310 U <0310 U <0.620 U 0.0640 0.0478 J 0.210 5.98 — <0310 U — — — <0.150 U — —
RHMWO1 RHMWO01-WG11 4/15/2008% 136 J — 427 ) — <0120 U <0310 U <0310 U <0.620 U 0.101 0.0789 0.216 <0.620 U — <0310 U — — — <0.150 U — —
RHMWO1 RHMW01-WG12 7/29/2008* <100 U — 32713 — <0.120 U <0310 U <0310 U <0.620 U <0.0150 U <0.0150 U 0.114 <0.620 U — <0310 U — — — <0.150 U — —
RHMWO1 RHMWO1-WG13 10/22/2008° <100 U — 459 — <0120 U <0310 U <0310 U <0620 U <0.0150 U <0.0150 U 0103 <0620 U — <0310 U — — — <0150 U — —
RHMWO1 RHMW01-WG14 2/4/2009* 1447 — 387 — <0.120 U <0310 U <0310 U <0.620 U <0.0165 U <0.0165 U 0.173 <0.620 U — <0310 U — — — <0.150 U — —
RHMWO1 RHMWO01-WG15 5/13/2009° <166 UJ bt — 3733 — <0.120 U <0310 U <0310 U <0.620 U <0.0150 U <0.0150 U 0.182 <0.620 U — <0310 U — — — <0.150 U — —
RHMWO1 RHMW01-WG16 7/15/2009* <300 U — 2480 — <0.120 U <0310 U <0310 U <0.620 U 9.44 3.07 5.61 <0.620 U — <0310 U — — — <0.150 U — —
RHMWO1 RHMWO01-WG17 10/14/2009° <30U — 299 J — <0.12U <031 U <031 U <1U <0.0174 U <0.0174 U 0.193 <062 U — <031 U — — — <015U — —
RHMWOL RHMWO01-WG18 2010-01-27  <60.0 U — 312) — <0.240 U <0.620 U <0.620 U <124 U <0.0334 U 0.0559 0.330 <124 U — <0.620 U — — — <0.300 U — -
RHMWO1 RHMWO1-WG19 2010-04-13  <60.0 U — 3773 — <0240 U <0620 U <0620 U <124 U <0.0322 U <0.0322 U <0.0666 U <124 U — <0620 U — — — <0300 U — —
RHMWO1 RHMW01-WG20 2010-07-13 <60.0 U — 2281 — <0.240 U <0.620 U <0.620 U <124 U <0.0316 U <0.0316 U 0.184 <124 U — <0.620 U — — — <0.300 U — —
RHMWO1 ES009 11/3/2010° — <1212 U <80.8 U — <032 U <046 U <034 U <0.38 U <012 U <012 U 017 — — <040 U — — — <028 U — —
RHMWO1 ES015 1/20/2011° — <1212V <808 U — <032 U <0.46 U <0.34 U <0.38 U <012 U <012 U <0.10 U — — <040 U — — — <0.28 U — —
RHMWO1 ES033 4/28/2011° — <1212U 300 o — <032U <046 U <034 U <038 U <012U <012U <010 U — — <040 U — — — <028 U — —
RHMWOL ES041 2011-07-20 — <1212U 290 o <2120U <032U <046 U <034 U <038 U <0.12U <0.12U 0123 — — <0.40 U — — — <0.28 U — -
RHMWO1 ES057 2011-11-02 — <1212U 210 o — <032U <046 U <034 U <038 U <012U <012U <010 U — — <040 U — — — <028 U — —
RHMWO1 ES069 2012-02-14 — <1212V 210 Y — <032 U <0.46 U <0.34 U <0.38 U <012 U <0.12 U <0.10 U — — <040 U — — — <0.28 U — —
RHMWO1 ES075 2012-04-17 — <1212V <80.8 U — <032 U <046 U <034 U <0.38 U <012 U <012 U <0.10 U — — <040 U — — — <0.28 U — —
RHMWO1 ES088 2012-07-20 — <1212V <808 U — <032 U <0.46 U <0.34 U <0.38 U <012 U <0.12 U 013J — — <040 U — — — <0.28 U — —
RHMWO01 ES001 2012-10-22 — <20U0) b 85 Y — <0.50 U <0.50 U <0.50 U <10U <0.050 U <0.050 U <0.050 U — — <0.50 U — — — <0.50 U — —
RHMWO1 ES010 2013-02-04 — <13U) t 79 — <0.50 U <0.50 U <0.50 U <10U <0.050 U <0.050 U 0.10J — — U — — — <0.50 U — —
RHMWO1 ES019 2013-04-22 — <30U 340 Y - <0.50 U <0.50 U <0.50 U <10U <0.052 U <0.052 U <0.052 U — — < U — — — <0.50 U — —
RHMWO1 ES028 2013-07-22 — <30UJ h 99 Y — <050 UJ |h <050 UJ |h <050 UJ h <10UJ h <0.050 U <0.050 U 0.048 J — — <050 UJ h — — — <050 UJ |h — —
RHMWO1 ES037 2013-10-21 - <21 UJ bt 92 Y - <0.50 U <0.50 U <0.50 U <10U <0.052 U <0.052 U <0.052 U — — <0.50 U — — — <0.50 U — —
RHMWO1 ES048 1/15/2014° - — 250 Y — <0.50 U <0.50 U 25 <10U 0.040 J 0.039 J 0.062 J — — <0.50 U — — — <0.50 U — —
RHMWO1 ES056 1/28/2014° — <26 UJ b 130 Y — <0.50 U <0.50 U 13 <10U <0.050 U <0.050 U 0.045 J — — <0.50 U — — — <0.50 U — —
RHMWOL ES062 2/24/2014° - <30U 89 Y — <050 U <050 U <050 U <10U <0.050 U <0.050 U 0037 J — — <050 U — — — <050 U - -
RHMWO1 ES064 3/5/2014° — — 93 — <0.50 U <0.50 U <0.50 U <10U <0.050 U 0.038 J <0.050 U — — — — — — — — —
RHMWOL ES069 3/10/2014° — - 38 Y — <050 U <050 U <050 U <10U <0.052 U <0.052 U <0.052 U - - - - - - - - -
RHMWO1 ES072 3/25/2014° — — 82 Y — <0.50 U <0.50 U <0.50 U <10U <0.051 U <0.051 U <0.051 U — — — — — — — — —
RHMWOL ES077 47712014 — - 140 Y — <050 U <050 U <050 U <10U <0.050 U <0.050 U <0.050 U - - — - - - - - -
RHMWO01 ES080 4121/2014° — <30U 88 Y — <0.50 U <0.50 U <0.50 U <10U <0.050 U <0.050 U <0.050 U — — <0.50 U — — — <0.50 U — —
RHMWOL ES091 5/27/2014° — - 66 Y — <050 U <050 U <050 U <10U <0.051 U <0.051 U <0.051 U - - - - - - - - -
RHMWO1 ES098 6/23/2014° — — 7 — <0.50 U <0.50 U <0.50 U <10U <0.050 U <0.050 U <0.050 U — — — — — — — — —
RHMWO1 ES103 2014-07-21 — <30U 67 Y — <0.50 U <0.50 U <0.50 U <10U <0.051 U <0.051 U <0.051 U — — <0.50 U — — — <0.50 U — —
RHMWO1 ES113 2014-10-27 - <30U 120 Y - <0.50 U <0.50 U <0.50 U <10U <0.10 U <0.052 U <0.052 U — — <0.50 U — — — <050 UJ ¢ — —
RHMWO1 ES120X 2015-01-27 — <30U 33 Y — <0.50 U <0.50 U <0.50 U <10U <0.11U <0.054 U <0.054 U — — <0.50 U — — — <0.50 U — —
RHMWO1 ES130 2015-04-20 <25U - 170 Y <23UJ b <0.10 U <0.10 U <0.10 U <0.20 U 0.014 J 0.0093 J 0.056 - <0.0040 U <0.20 U — <0.010 U <0.015 U — — —
RHMWO01 ES143 2015-06-25 — — 130 Y 401 — — — — 0.0068 J 0.0058 J 0.040 X — — — — — — — — —
RHMWO1 ES145 2015-07-20 <25U - 150J s Y 21 s <0.10 U <0.10 U <0.10 U <0.20 U 0.014 J 0.013J 0.057 - <0.0040 U < U - - <0.015 U — — —
RHMWO1 ERHO11 2015-10-20 <25U — 330 Y <54U) b <010 UJ |h <010 UJ |h <042 UJ t <020 UJ |h 0.037 0.024 0.20 — <0.0040 U <020 UJ h — — <0.015 U — — —
RHMWO1 ERH024 2016-01-20 <25U - 430 Y <60 UJ b <0.10 U <0.10 U <017 UJ t <0.20 U 0.029 0.023 0.18 - <0.0040 U <0.004 U — — <0.015 U <0.020 U — —
RHMWO1 ERHO039 2016-04-20 <25U — 360 Y <120U bf Y <0.10 U <0.10 U <0.10 U <0.20 U <0.024 UJ fv <0014 UJ fv <023UJ f — — — — — — — — —
RHMWO1 ERHO053 2016-07-20 <25U - 250 Y <59 U bf <0.10 U <0.10 U <0.10 U <0.20 U 00323 v 0.0068J v 0.21 - - - - - - - - -
RHMWO1 ERH090 2016-10-17 — <18 U 120 (0] <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0UJ |h
RHMWO1 ERH117 2016-11-14 — <18 U 94 [0] <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
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Table A.1-1: Cumulative Groundwater COPC Results (cont'd)

First Quarter 2019 - Quarterly Groundwater Monitoring Report, Red Hill Bulk Fuel Storage Facility, JBPHH, O'ahu, Hawai'i

Analyte Class TPH TPH TPH TPH Volatiles Volatiles Volatiles Volatiles emivolatiles (PAHS) emivolatiles (PAHS) latiles (PAHs) latiles (PAHs) Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Semivolatiles Semivolatiles
Analyte Type COPC COPC COPC COPC COPC COPC COPC COPC COPC COPC COPC COPC Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Fuel Additive Fuel Additive
Analytical Method 8015 8260 8015 8015 8260 8260 8260 8260 8270 SIM 8270 SIM 8270 SIM 8260 8011 8260 504.1 8260SIM 8260SIM 8260 8270 8270/8270 Mod.
T @ @ i i H i H i =
2 ° £ £ ® ® g g g g g g 2
: : . g £ g g s s g 5 5 s s E £
> El ° ° 3 g 2 ge £ £ £ £ = 2 = = 5 5 s 335
T T I' £ 8 = E 53 g g = = ) 2 e ) Q Q 5 b
Analyte & S S S ] i S z e = J 2 2 3 3 3 3 3 3 [S &8
CAS No. Gas Gas Diesel Oil 71-43-2 100-41-4 108-88-3 1330-20-7 90-12-0 91-57-6 91-20-3 91-20-3 106-93-4 106-93-4 106-93-4 106-93-4 107-06-2 107-06-2 108-95-2 111-77-3
Unit uglL Mo/l Mo/l Mo/l uglL uglL uglL uglL uglL uglL Mo/l Mo/l Mo/l uglL Mo/l Mo/l Mo/l uglL uglL HglL
DOH EAL 300 300 400 500 5 30 40 20 10 10 17 17 0.04 0.04 0.04 0.04 5 5 300 800
SSRBL — 4500 — 750 — — — — — — — — — — — — — — —
Well Name Sample ID Date Sampled | Result Q rc note | ResultQ rc [note Result Q note Result Q rc note = ResultQ rc note  ResultQ rc note  ResultQ rc Result Q rc note Result Q rc_note Result Q  rc_ note Result Q rc note  Result Q rc note Result Q rc note  Result Q rc note Result Q rc note  Result Q rc note  ResultQ rc note  Result Q rc note ResultQ rc note ResultQ rc note
RHMWO1 ERH143 2016-12-13 — <18 U <96 U (0] <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO01 ERH172 2017-01-11 — <18 U 88 ] <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO1 ERH223 2017-02-08 — <18 U 150 0] <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO01 ERH275 2017-03-08 — <18U 83 ] <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO1 ERH310 2017-04-03 — <18 U 97 [0} <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO01 ERH332 2017-05-01 — <18U 110 Y <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO1 ERH352 2017-06-05 — <18 U 98 [0} <40 U 0.18J <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO01 ERH383 2017-07-05 — <18U 110 ] <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO1 ERH412 2017-10-25 — <18 U 86 Y 67 <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — <0.50 U — — — <0.30 U <4.00 U <80.0 U
RHMWO1 ERH413 10/25/2017* - - 83 Y 59 - - - - <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO1 ERH545 2018-03-12 — <18 U 150 0] <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO01 ERH591 2018-04-25 — <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO1 ERH637 2018-07-24 — <18UJ s 350 0] <40 U <030UJ s <050UJ s <030UJ s <030UJ s <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO1 ERH681 2018-10-25 — <18 U 1700 Y <40U) h <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <800 UJ |
RHMWO01 ERH736 2019-01-22 — <18 U <25U <40 U <0.30 U <0.50 U <030 UJ | <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <800 UJ |
RHMW02 RHMWO02W01 9/20/2005* <50 U — 2,660 — <25U <25U <25U <25U 104 88.5 120 283J ¢ — <25U — — — <25U — —
RHMW02 RHMW02Q01 9/20/2005** <50 U — 2,500 — <25U <25U <25U <25U 102 87.2 123 319 — <25U — — — <25U — —
RHMW02 RHMW02-GW02 7/10/2006* 1243 s — 2,800 — <0.50 U 13 <0.50 U <0.50 U 142 65.8 171 343 — <0.50 U — — — <0.50 U — —
RHMW02 RHMW05-GW02 7/10/2006+* 119 s — 2,790 — <25U <25U <25U <25U 133 67.1 180 335 — <25U — — — <25U — —
RHMW02 RHMW02-GW06 12/5/2006" 1100 s — 2,600 — <0.50 U 12 <0.50 U <0.50 U 124 45.1 160 257 — <0.50 U — — — <0.50 U — —
RHMW02 RHMWAOQ1-GW06 12/5/2006** 138) s — 2,690 — <0.50 U 11 <0.50 U <0.50 U 114 51.1 147 269 — <0.50 U — — — <0.50 U — —
RHMW02 RHMW02-WG07 3/27/2007° 1223 s — 2,750 — <0.50 U <0.50 U <0.50 U <0.50 U 72.1 30.3 105 196 — <0.50 U — — — <0.50 U — —
RHMW02 RHMWAOQ1-WG07 3127/2007% 148 s — 2,250 Y — <0.50 U <0.50 U <0.50 U <0.50 U 59.4 26.2 90.1 207 — <0.50 U — — — <0.50 U — —
RHMW02 RHMW02-WG08 6/12/2007* 5253 — 2,750 — <0.50 U <0.50 U <0.50 U <05U 67.3 26.5 87.2 209 — <0.50 U — — — <0.50 U — —
RHMW02 RHMWAOQ1-WG08 6/12/2007+* 56.5J — 2,900 — <0.50 U <0.50 U <0.50 U <0.50 U 88.3 33 128 207 — <0.50 U — — — <0.50 U — —
RHMW02 RHMW02-WG09 9/10/2007* 7% s — 2,810 — <0.20 U <0.20 U <027 U <0.36 U 109 215 144 206 — <0.20 U — — — <0.20 U — —
RHMW02 RHMWAOQ1-WG09 9/10/2007+* 782J s — 3,180 — <02U <0.20 U <027 U <0.38 U 102 19.7 136 264 — <0.20 U — — — <0.20 U — —
RHMW02 RHMW02-WG10 1/15/2008% 64.3J — 2,310 Y — 0170 J <0310 U <0310 U 1.06 67.0 238 93.6 195 — <0310 U — — — <0.150 U — —
RHMW02 RHMWA01-WG10 1/15/2008+* 66.2 J — 3,230 Y — 0.170 J 0.350 J <0310 U 110 732 276 102 194 — <0310 U — — — <0.150 U — —
RHMW02 RHMW02-WG11 4/15/2008% 58.9J — 3,120 Y — <0120 U <0310 U <0310 U 0.740 J 75.8 345 73.0 290 — <0310 U — — — <0.150 U — —
RHMW02 RHMWAO01-WG11 4/15/2008** 589 J — 3,020 Y — 0.150 J <0310 U <0310 U 0.750 J 719 408 105 293 — <0310 U — — — <0.150 U — —
RHMW02 RHMW02-WG12 7129/2008% 61.7J — 4,470 — <0120 U 0.580 J <0310 U <0.620 U 102 315 140 320 — <0310 U — — — <0.150 U — —
RHMW02 RHMWA01-WG12 712912008+ 6127 — 3,640 — 0.120 J 0.560 J <0310 U <0.620 U 96.0 422 132 309 — <0310 U — — — <0.150 U — —
RHMW02 RHMW02-WG13 10/22/2008" 5281 — 4,540 — 0.140 J 0.450 J <0310 U 0.450 J 72.1 137 97.4 239 — <0310 U — — — <0.150 U — —
RHMW02 RHMWAOQ1-WG13 10/22/2008+* 5297 — 6,300 — 0.150 J 0.420 J <0310 U 0.490 J 62.4 127 823 245 — <0310 U — — — <0.150 U — —
RHMW02 RHMW02-WG14 2/42009* 5237J — 2,840 — 0.260 J 0.490 J <0310 U 0.400 J 212) s 105 15.2 42.8 — <0310 U — — — <0.150 U — —
RHMW02 RHMWA01-WG14 2142009 5437 — 2,840 — 0.240 J 0520 J <0310 U 0470 J 228 1.1 16.6 430 — <0310 U — — — <0.150 U — —
RHMW02 RHMW02-WG15 5/13/2009° <391U bt — 1,620 — <0120 U <0310 U <0310 U 0310 J 179 0.136 117 <0.620 U — <0310 U — — — <0.150 U — —
RHMW02 RHMWAOQ1-WG15 5/13/2009** <367U bt — 2,000 — <0.120 U <0310 U <0310 U <0.620 U 246 0.107 1.08 <0.620 U — <0310 U — — — <0.150 U — —
RHMW02 RHMW02-WG16 7/15/2009* <30.0 U — 1,450 — <0.120 U <0310 U <0310 U <0.620 U 132 3.66 8.37 10.1 — <0.310 U — — — <0.150 U — —
RHMW02 RHMWAOQ1-WG16 7/15/2009** <300 U — 1,300 — <0.120 U <0310 U <0310 U <0.620 U 10.6 258 6.71 11.2 — <0310 U — — — <0.150 U — —
RHMW02 RHMW02-WG17 10/13/2009* 36.9J — 2,570 — <012 U <031U <031 U <1U 2.46 0.486 6.77 233 — <031 U — — — <015 U — —
RHMW02 RHMWAOQ1-WG17 10/13/2009** <30U — 2,570 — <012 U <031 U <031 U <1u 4.03 0.783 7.82 200 — — — — <0.15U — —
RHMW02 RHMW02-WG18 2010-01-26 42317 - 2,130 Y - <0240 U <0.620 U <0.620 U <124 U 9.03 3.85 173 315 — < — — - <0.300 U — —
RHMW02 RHMWAOQ1-WG18 1/26/2010* 381J — 3,410 Y — <0.240 U <0.620 U <0.620 U <124 U 8.26 265 15.7 9.30 — <0.620 U — — — <0.300 U — —
RHMW02 RHMW02-WG19 2010-04-13 39317 - 2,350 - <0240 U <0.620 U <0.620 U <124 U 6.61 1.69 143 20.6 - <0.620 U — — — <0.300 U — —
RHMW02 RHMWAOQ1-WG19 4/13/2010% 39.0J — 2,080 — <0240 U <0.620 U <0.620 U <124 U 5.90 1.90 12.7 214 — <0.620 U — — — <0.300 U — —
RHMW02 RHMW02-WG20 2010-07-13 4657J - 3,060 - <0240 U <0.620 U <0.620 U 0.690 J 743 1.06 59.9 107 - <0.620 U — — — <0.300 U — —
RHMW02 RHMWAOQ1-WG20 7113/2010* 454 — 3,110 — <0.240 U <0.620 U <0.620 U 0.660 J 7.05 0.937 61.1 102 — <0.620 U — — — <0.300 U — —
RHMW02 ES002 2010-10-18 - 150 (0] 1,700 (0] - <032 U 02517 <034 U 0.60 J 15 50 59 - - <040 U — — — <028 U — —
RHMW02 ES003 10/18/2010* — 160 (0] 1,700 (0] — <032 U 032J <0.34 U 051J 15 6.3 54 — — <040 U — — — <0.28 U — —
RHMW02 ES010 1/18/2011° — 17 (0] 1,100 o — <032 U 029J <034 U 048 J 19 36 57 — — <040 U — — — <028 U — —
RHMW02 ES011 1/18/2011%° — 20 0o 980 0o — <032 U 025 <034 U 058J 23 56 63 — — <040 U — — — <028 U — —
RHMWO02 ES020 419/2011° — 24 (0] 1,100 o — <032 U <046 U <034 U 0417 5.1 0.43 35 — — <040 U — — — <028 U — —
RHMW02 ES021 4/19/2011*° — 29 (0] 1,100 (0] — <032 U <0.46 U <0.34 U 041 52 053 42 — — <040 U — — — <0.28 U — —
RHMW02 ES037 2011-07-19 - <1212V 1,100 (0] <2120V <032 U <046 U <034 U <0.38 U 0.85 016J 22 - - <040 U — — — <0.28 U — —
RHMW02 ES038 7119/2011* — <1212V 1,800 J [0} <2120V <032 U <0.46 U <0.34 U <0.38 U 0.90 012J 27 — — <040 U — — — <0.28 U — —
RHMW02 ES046 2011-10-24 — <1212V 750 ] — <032 U <046 U <034 U <038 U 0.53 01517 0.80 - - <040 U — — — <0.28 U — —
RHMW02 ES047 10/24/2011* — <1212V 730 (0] — <032 U <0.46 U <0.34 U <0.38 U 0.62 0.20 1.0 — — <040 U — — — <0.28 U — —
RHMW02 ES061 2012-01-26 - <1212V 1,700 (0] - <032 U 030J <034 U <038 U 0.57 0171 17 - - <040 U — — — <028 U — —
RHMW02 ES071 2012-04-16 — <1212V 1,200 (0] — <032 U <0.46 U <0.34 U <0.38 U 0.30 <0.12 U 0.86 — — <040 U — — — <0.28 U — —
RHMW02 ES072 4/16/2012% — <1212V 1,100 ] — <032 U 0237 <034 U <038 U 12 0.61 29 - - <040 U — — — <028 U — —
RHMW02 ES082 2012-07-18 — <1212V 1,700 Y — <032 U <0.46 U <0.34 U 04317 47 0.88 17 — — <040 U — — — <0.28 U — —
RHMW02 ES002 2012-10-22 - 320 2,200 Y - <0.50 U 0181J 059J 051J 24 14 63 - - <0.50 U — — — <0.50 U — —
RHMW02 ES003 10/22/2012* — 360 1,800 Y — <050 U 0.18J 0.60J 04713 21 12 61 — — <0.50 U — — — <050 U — —
RHMW02 ES011 2013-01-28 - 660 1,700 Y - <0.50 U 0211 <0.50 U 0.65J 47 35 110 - - <0.50 U — — — <0.50 U — —
RHMW02 ES012 1/28/2013* — 650 1,500 Y — <0.50 U 024 <0.50 U 0.69J 41 31 100 — — <0.50 U — — — <0.50 U — —
RHMW02 ES020 2013-04-22 - <54 U t 2,600 Y - <0.50 U 0211 <0.50 U 0.58 J 16 13 53 - - <0.50 U — — — <0.50 U — —
RHMW02 ES021 4122/2013* — <56 UJ t 3,300 Y — <0.50 U 021 <0.50 U 058J 20 16 61 — — <0.50 U — — — <0.50 U — —
RHMW02 ES029 2013-07-22 — 55J h 2,500 Y — <050 UJ h 017J h <050 UJ h 0453 h 21 9.1 73 — — <050 UJ h — — — <050 UJ h — —
RHMW02 ES030 7122/2013* — 61J h 2,600 Y — <050 UJ |h 019J h <050 UJ h 050J h 18 6.6 67 — — <050 UJ h — — — <050 UJ |h — —
RHMW02 ES038 2013-10-21 - <48 UJ b 2,400 Y - <0.50 U 0141 <0.50 U 03717 9.0 9.0 30 - - <0.50 U — — — <0.50 U — —
RHMW02 ES039 10/21/2013* — <63UJ b 2,400 Y — <0.50 U <0.50 U <0.50 U 037 75 75 25 — — <0.50 U — — — <0.50 U — —
RHMW02 ES046 1/15/2014° — — 5,000 — <0.50 U 017 <0.50 U 048 J 6.0 49 18 — — <0.50 U — — — <0.50 U — —
RHMW02 ES047 1/15/2014*° — — 5,200 — <0.50 U 0173 <0.50 U 045 53 43 17 — — <0.50 U — — — <0.50 U — —
RHMW02 ES057 1/28/2014° — <50U b 2,300 Y — 014 0.20J <0.50 U 0.38J 8.8 54 18 — — <0.50 U — — — <0.50 U — —
RHMW02 ES058 1/28/2014*° — <52U b 2,100 Y — 015J 020J <0.50 U 034 9.0 59 18 — — <0.50 U — — — <0.50 U — —
RHMW02 ES063 2124/2014° — 40 J 2,200 Y — <0.50 U 015J <0.50 U 029J 52 25 15 — — <0.50 U — — — <0.50 U — —
RHMW02 ES065 3/5/2014° - — 2,100 — <0.50 U 015J <0.50 U 029 26 15 10 — — — — — — — — —
RHMW02 ES066 3/5/2014*° — — 2,200 — <0.50 U 015J <0.50 U 0321 39 29 13 — — — — — — — — —
RHMW02 ES070 3/10/2014° - — 930 — <0.50 U <0.50 U <0.50 U 0.30J 37 25 1 — — — — — — — — —
RHMW02 ES071 3/10/2014*° — — 890 — <0.50 U <0.50 U <0.50 U 031J 4.2 3.0 12 — — — — — — — — —
RHMW02 ES073 3/25/2014° - — 1,700 Y — <0.50 U 0153 <0.50 U 0.38J 9.0 49 33 — — — — — — — — —
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Table A.1-1: Cumulative Groundwater COPC Results (cont'd)

First Quarter 2019 - Quarterly Groundwater Monitoring Report, Red Hill Bulk Fuel Storage Facility, JBPHH, O'ahu, Hawai'i

Analyte Class TPH TPH TPH TPH Volatiles Volatiles Volatiles Volatiles emivolatiles (PAHS) emivolatiles (PAHS) latiles (PAHs) latiles (PAHs) Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Semivolatiles Semivolatiles
Analyte Type COPC COPC COPC COPC COPC COPC COPC COPC COPC COPC COPC COPC Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Fuel Additive Fuel Additive
Analytical Method 8015 8260 8015 8015 8260 8260 8260 8260 8270 SIM 8270 SIM 8270 SIM 8260 8011 8260 504.1 8260SIM 8260SIM 8260 8270 8270/8270 Mod.
T @ @ i i H i H i =
2 ° £ £ ® ® g g g g g g 2
i £ ® 3 £ £ £ £ £ 5 5 E g 5 5 £
> o < ° H 2 2 gs £ 2 £ £ 8 5 5 5 5 5 5 g3
4 4 I' I' 5 = E g3 g g 5 5 2 2 2 2 2 2 5 &S
Analyte & S S S ] i S z e = J 2 2 3 3 3 3 3 3 [S &8
CAS No. Gas Gas Diesel Oil 71-43-2 100-41-4 108-88-3 1330-20-7 90-12-0 91-57-6 91-20-3 91-20-3 106-93-4 106-93-4 106-93-4 106-93-4 107-06-2 107-06-2 108-95-2 111-77-3
Unit uglL Mo/l Mo/l Mo/l uglL uglL uglL uglL uglL uglL Mo/l Mo/l Mo/l uglL Mo/l Mo/l Mo/l uglL uglL HglL
DOH EAL 300 300 400 500 5 30 40 20 10 10 17 17 0.04 0.04 0.04 0.04 5 5 300 800
SSRBL — — 4500 — 750 — — — — — — — — — — — — — — —
Well Name Sample ID Date Sampled ' Result Q rc note Result Q rc note ResultQ rc |note Result Q rc note Result Q rc [note Result Q rc |note Result Q rc note Result Q rc |note Result Q 'rc note Result Q rc note Result Q rc note Result Q rc note Result Q rc |note Result Q rc |note Result Q rc note Result Q rc note Result Q rc note Result Q rc note = ResultQ [rc note ResultQ rc note
RHMW02 ES074 3/25/2014*° — — 1,700 Y — <0.50 U 016 J <0.50 U 041 8.1 40 33 — — — — — — — — —
RHMW02 ES078 4/712014° — — 3,500 Y — <0.50 U 0.18J <0.50 U 0.40J 6.2 4.4 25 — — — — — — — — —
RHMW02 ES079 41712014+ — — 3,300 Y — <0.50 U <0.50 U <0.50 U 033J 9.0 76 31 — — — — — — — — —
RHMW02 ES081 4/21/2014° — 53 1,900 — <0.50 U 017 <0.50 U 043 8.7 8.1 31 — — <0.50 U — — — <0.50 U — —
RHMW02 ES082 4/21/2014*° — 50 1,500 — <0.50 U 016 J <0.50 U 042 83 77 32 — — <0.50 U — — — <0.50 U — —
RHMW02 ES092 5/27/2014° — — 1,500 Y — <0.50 U <0.50 U <0.50 U 031J 93 27 34 — — — — — — — — —
RHMW02 ES093 5/27/2014*° — — 1,300 Y — <0.50 U <0.50 U <0.50 U 032J 78 15 28 — — — — — — — — —
RHMW02 ES099 6/23/2014° — — 1,800 — <0.50 U 0.16J <0.50 U 040J 11 34 38 — — — — — — — — —
RHMW02 ES100 6/23/2014*° — — 1,600 — <0.50 U 0.18J <0.50 U 0373 12 45 41 — — — — — — — — —
RHMW02 ES104 2014-07-21 - 48J 1,200 Y - <0.50 U <0.50 U <0.50 U 0.36J 25 20 71 - - <0.50 U — — — <0.50 U — —
RHMW02 ES105 7121/2014* — 49 1,300 Y — <0.50 U <0.50 U <0.50 U 033J 26 22 76 — — <0.50 U — — — <0.50 U — —
RHMW02 ES114 2014-10-27 - 57 2,000 Y - <0.50 U 01517 <0.50 U 03217 59 43 140 - - <0.50 U — — — <0.50 UJ — —
RHMW02 ES115 2014-10-27 — 53 2,000 Y — <0.50 U 014 <0.50 U 029J 54 36 130 — — <0.50 U — — — <0.50 UJ — —
RHMW02 ES126 2015-01-28 - 54 1,100 Y - <0.50 U 016J <0.50 U 0357 34 76 90 - - <0.50 U — — — <0.50 U — —
RHMW02 ES127 1/28/2015* — 59 1,700 Y — <0.50 U 0173 <0.50 U 035J 25 27 63 — — <0.50 U — — — <0.50 U — —
RHMW02 ES131 2015-04-20 46 J - 5,200 Y 360 Y 0.090 J 0181J <0.10 U 0.26J 31 15 39 — <0.0040 U <0.20 U — <0.010 U <0.015 U — — —
RHMW02 ES132 4/20/2015% 47 — 5,400 Y 360 Y 0.080 J 019 <0.10 U 0.30J 68 37 140 — <0.0040 U <0.20 U — <0.010 U <0.015 U — — —
RHMW02 ES144 2015-06-25 - - 3,800 Y 250 Y - - - - 71 48 150 — — — — — — — — —
RHMW02 ES146 2015-07-20 401 — 3900J) s Y 240) s Y <0.10 U 016 J 0.060 J 0.26J 65 43 150 — <0.0040 U <0.20 U — — <0.015 U — — —
RHMW02 ES147 7/20/2015* 413 - 3,200 Y 260 Y 010J 0171 <0.10 U 0271 66 43 160 — <0.0040 U <0.20 U — — <0.015 U — — —
RHMW02 ERHO012 2015-10-20 47 — 6,100 Y 310 Y 009J h 029J h <03UJ bht 032J h 60 27 120 — <0.0040 U <020 UJ h — — <0.015 U — — —
RHMW02 ERH013 10/20/2015* 473 - 6,200 Y 320 Y 00%0J h 026J h <049 UJ bht 030J h 57 24 88 — <0.0040 U <020 UJ h - - <0.015 U — — —
RHMW02 ERH025 2016-01-20 36J — 6,500 Y 340 Y 0.080 J 0.014 J <0.07UJ t 021 48 79 120 — <0.0040 U <0.20 U — — <0.015 U — — —
RHMW02 ERH040 2016-04-20 <3U f - 4,400 Y 390 Y <0.10 U <017U f <0.10 U <016 U f 59 38 100 - - - - - - - - -
RHMW02 ERHO041 4/20/2016* <3%U f — 3,700 Y 400 Y 0.070 J <017U f <0.10 U <018U f 61 39 110 — — — — — — — — —
RHMW02 ERHO054 2016-07-20 31J s - 3,600 Y 280 Y 0.070 J <013U f <0.10 U <021U f 36 13 67 — — — — — — — — —
RHMW02 ERH055 7120/2016* 30J s — 3,200 Y 270 Y 0.080 J <014U f <0.10 U <023U f 33 12 62 — — — — — — — — —
RHMW02 ERH091 2016-10-19 - 35 1,300 <40 U <030 U <0.50 U <0.30 U <030 U 25 9.2 49 - - - — — — — <4.00 U <80.0 UJ h
RHMW02 ERH124 2016-11-15 — 26 Y 1,300 (0] 100 <0.30 U <0.50 U <0.30 U <0.30 U 29 12 58 — — — — — — — <4.00 U <80.0 U
RHMW02 ERH144 2016-12-13 - <18 U 1,300 (0] <40 U <030 U <0.50 U <030 U 01917 17 11 40 - — — — — — — <4.00 U <80.0 U
RHMW02 ERH174 2017-01-10 — 63 Y 1,400 (0] 42 <0.30 U <0.50 U <0.30 U 0.26J 25 1 69 — — — — — — — <4.00 U <80.0 U
RHMW02 ERH216 2017-02-07 - 65 Y 1,000 (0] <40 U <030 U <0.50 U <030 U 02317 22 16 57 - — — — — — — <4.00 U <80.0 U
RHMW02 ERH265 2017-03-07 — 73 w 1,200 [0} <40 U <0.30 U <0.50 U <0.30 U <0.30 U 22 17 49 — — — — — — — <4.00 U <80.0 U
RHMW02 ERH300 2017-04-04 - 57 w 940 (0] 84 <030 U <0.50 U <0.30 U <0.30 U 20 17 52 - - - - - — — <4.00 U <80.0 U
RHMW02 ERH334 2017-05-01 — 94 Y 1000 Y <40 U <0.30 U <0.50 U <0.30 U <0.30 U 28 24 65 — — — — — — — <4.00 U <80.0 U
RHMW02 ERH354 2017-06-05 - 65 Y 1000 [0] <40 U <030 U <0.50 U <030 U <030 U 25 16 62 — — — — — — — <4.00 U <80.0 U
RHMW02 ERH391 2017-07-06 — 33 Y 1000 0] <40 U <0.30 U <0.50 U <0.30 U 140 14 15 56 — — — — — — — <4.00 U <80.0 U
RHMW02 ERH415 2017-10-23 - 43 Y 1300) g O <40 U <030 U <0.50 U <0.30 U 02517 14) q 7410 eq 38J q - - - — — <0.30 U <4.00 U <80.0 U
RHMW02 ERH416 10/23/2017* — 76 Y 1600 [0} <40 U <0.30 U <0.50 U <0.30 U 0.26J 15 8.6 37 — — — — — <0.30 U <4.00 U <80.0 U
RHMW02 ERH547 2018-03-13 - 47 Y 1900 (0] <40 U <030 U <0.50 U <030 U 0.28J 20 13 53 - — — — — — — <4.00 U <80.0 U
RHMW02 ERH548 3/13/2018* — 42 Y 1800 0] <40 U <0.30 U <0.50 U <0.30 U 037 25 18 65 — — — — — — — <4.00 U <80.0 U
RHMW02 ERH593 2018-04-24 - 51 2700 [0] <40 U <030 U <0.50 U <030 U <030 U 26 25 70 — — — — — — — <4.00 U <80.0 U
RHMW02 ERH594 4124/2018* — 44 2800 [0} <40 U <0.30 U <0.50 U <0.30 U <0.30 U 27 27 73 — — — — — — — <4.00 U <80.0 U
RHMW02 ERH639 2018-07-24 - 78 Y 2100 (0] <40 U <030 U <0.50 U <030 U <030 U 16 10 38 — — — — — — — <4.00 U <80.0 U
RHMW02 ERH640 712412018* — 78 Y 1500 [0} <40 U <0.30 U <0.50 U <0.30 U <0.30 U 19 14 48 — — — — — — — <4.00 U <80.0 U
RHMW02 ERH683 2018-10-23 - 81 Y 20000 h ©O <40UJ h <030 U <0.50 U <030 U <030 U 21 20 51 — — — — — — — <4.00 U <800 UJ |
RHMW02 ERH684 10/23/2018* - 92 Y 21000 h © <40UJ h <030 U <0.50 U <030 U <030 U 20 18 49 — — — — — — — <4.00 U <800 UJ |
RHMW02 ERH738 2019-01-21 - 48 w 2400 [0] <40 U <030UJ s <050UJ s <030UJ s <030 U s 1 88 32 — — — — — — — <4.00 U <800 UJ |
RHMW02 ERH739 1/21/2019* — 22 W 2700 [0] <40 U <030 UJ s <0.50 UJ s <030 UJ s <030 UJ s 9.6 7.2 26 — — — — — — — <4.00 U <800 UJ |
RHMW03 RHMWO03W01 9/20/2005" <0.50 U — 162 J Y — <0.50 U <0.50 U <0.50 U <0.50 U <024 U <024 U <024 U <10U — <0.50 U — — — <0.50 U — —
RHMWO03 RHMWO03-GW02 7/10/2006° <50 U — 142 Y — <050 U <050 U <050 U <050 U <0.25 U <0.25 U <0.25 U <10U — <050 U — — — <050 U — —
RHMWO03 RHMW03-GW06 12/5/2006" <50 U — <100 U — <0.50 U <0.50 U <0.50 U <0.50 U <025 U <025 U <025 U <10U — <0.50 U — — — <0.50 U — —
RHMWO03 RHMW03-WG07 3/27/2007* <50 U — 95.7J — <0.50 U <0.50 U <0.50 U <0.50 U <025 U <025 U <025 U <10U — <0.50 U — — — <0.50 U — —
RHMW03 RHMW03-WG08 6/12/2007* <50 U — 1237 — <0.50 U <0.50 U <0.50 U <0.50 U <025 U <025 U <025 U <10U — <0.50 U — — — <0.50 U — —
RHMWO03 RHMW03-WG09 9/10/2007* <50 U — <96 U — <0.20 U <0.20 U <027 U <0.36 U <025 U <025 U <025 U <0.44 U — <0.20 U — — — <0.20 U — —
RHMW03 RHMW03-WG10 1/15/2008* <10.0 U — 242 — <0.120 U <0310 U <0310 U <0.620 U <0.0156 U <0.0156 U <0.0323 U <0.620 U — <0310 U — — — <0.150 U — —
RHMWO03 RHMWO03-WG11 4115/2008° | <100 U — 190 J — <0.120 U <0310 U <0310 U <0.620 U <0.0268 UJ b <0.0279 UJ b <0.0341 U <0.620 U — <0.310 U — — — <0.150 U — —
RHMW03 RHMW03-WG12 7129/2008% <100 U — 199 J — <0120 U <0310 U <0310 U <0.620 U 0.0294 J <0.0156 U 0.0689 J <0.620 U — <0310 U — — — <0.150 U — —
RHMWO03 RHMW03-WG13 10/22/2008  <10.0 U — 244 — <0.120 U <0310 U <0310 U <0.620 U 0.0658 0.0937 0.219 <0.620 U — <0310 U — — — <0.150 U — —
RHMW03 RHMW03-WG14 2/42009* 16.1J — 2073 — <0.120 U <0310 U <0310 U <0.620 U <0.0161 U <0.0161 U <0.0333 U <0.620 U — <0310 U — — — <0.150 U — —
RHMWO03 RHMWO03-WG15 5/13/2009° = <148 UJ bt — <161 U — <0.120 U <0310 U <0310 U <0.620 U <0.0152 U <0.0152 U <0.0313 U <0.620 U — <0310 U — — — <0.150 U — —
RHMWO03 RHMWO03-WG16 7/15/2009* <300U — <150 U — <0.120 U <0310 U <0310 U <0.620 U <0.0158 U <0.0158 U <0.0326 U <0.620 U — <0.310 U — — — <0.150 U — —
RHMWO03 RHMWO03-WG17 10/14/2009° <30U — <163 U — <012 U <031 U <031 U <1u <0.0169 U <0.0169 U <0.0348 U <0.62 U — <031 U — — — <0.15U — —
RHMW03 RHMW03-WG18 2010-01-27 <60.0 U — <330 U — <0.240 U <0.620 U <0.620 U <124 U <0.0322 U <0.0322 U <0.0666 U <124 U — <0.620 U — — — <0.300 U — —
RHMWO03 RHMW03-WG19 2010-04-13 <60.0 U — <320 U — <0240 U <0.620 U <0.620 U <124 U <0.0322 U <0.0322 U <0.0666 U <124 U — <0.620 U — — — <0.300 U — —
RHMW03 RHMW03-WG20 2010-07-13 <60.0 U — <324 U — <0.240 U <0.620 U <0.620 U <124 U <0.0322 U <0.0322 U <0.0666 U <124 U — <0.620 U — — — <0.300 U — —
RHMWO03 ES001 10/18/2010° — <1212V 330 Y — <032 U <0.46 U <0.34 U <0.38 U <0.12 U <012 U <0.10 U — — <040 U — — — <0.28 U — —
RHMW03 ES012 2011-01-19 — <1212 U <80.8 U — <032 U <046 U <034 U <0.38 U <012 U <012 U <0.10 U — — <040 U — — — <028 U — —
RHMWO03 ES025 4120/2011° — <1212V <808 U — <032 U <0.46 U <0.34 U <0.38 U <0.12 U <0.12 U <0.10 U — — <040 U — — — <0.28 U — —
RHMW03 ES035 2011-07-19 — <1212 U <80.8 U <2120 U <032 U <046 U <034 U <0.38 U <012 U <012 U <0.10 U — — <040 U — — — <028 U — —
RHMWO03 ES049 2011-10-24 — <1212V <808 U — <032 U <0.46 U <0.34 U <0.38 U <012 U <0.12 U <0.10 U — — <040 U — — — <0.28 U — —
RHMW03 ES060 2012-01-26 — <1212 U <80.8 U — <032 U <046 U <034 U <0.38 U <012 U <012 U <0.10 U — — <040 U — — — <028 U — —
RHMWO03 ES073 2012-04-16 — <1212V <808 U — <032 U <0.46 U <0.34 U <0.38 U <012 U <0.12 U <0.10 U — — <040 U — — — <0.28 U — —
RHMW03 ES081 2012-07-18 - <1212V <808 U <2120V <032 U <046 U <034 U <0.38 U <012 U <012 U <0.10 U — — <040 U — — — <0.28 U — —
RHMWO03 ES004 2012-10-22 — <30U 45 Y — <0.50 U <0.50 U 054 <10U <0.050 U <0.050 U 0.029 J — — — — — <0.50 U — —
RHMW03 ES013 2013-01-28 - <30U 59 Y - <0.50 U <0.50 U <0.50 U <10U 010J 0.069 J 0.32 - - - - - <0.50 U - -
RHMWO03 ES022 2013-04-22 — <30U 69 Y — <0.50 U <0.50 U <0.50 U <10U <0.053 U <0.053 U <0.053 U — — — — — <0.50 U — —
RHMW03 ES031 2013-07-22 — <30UJ h 48 J Y — <050 UJ h <050 UJ h <050 UJ h <10UJ h <0.050 U <0.050 U 0.064 J — — — — — <050 UJ h — —
RHMWO03 ES040 2013-10-21 — <23U) b 54 Y — <0.50 U <0.50 U <0.50 U <10U <0.050 U <0.050 U <0.050 U — — — — — <0.50 U — —
RHMWO03 ES059 1/28/2014° — <20U) b 74 — <0.50 U <0.50 U <0.50 U <10U <0.050 U <0.050 U 015J — — — — — <0.50 U — —
RHMWO03 ES083 4121/2014° — <30U 39 Y — <0.50 U <0.50 U <0.50 U <10U <0.049 U <0.049 U 011J — — — — — <0.50 U — —
RHMW03 ES106 2014-07-22 — <30U 37 Y — <0.50 U <0.50 U <0.50 U <10U <0.047 U <0.047 U <0.047 U — — — — — <0.50 U — —
RHMWO03 ES116 2014-10-27 — <30U 80 Y — <0.50 U <0.50 U <0.50 U <1l0U <0.11U <0.054 U <0.054 U — — — — — <050 UJ ¢ — —
RHMW03 ES123 2015-01-28 — <30U 39 Y — <0.50 U <0.50 U <0.50 U <10U <0.097 U <0.048 U <0.048 U — — — — — <0.50 U — —
RHMWO03 ES133 2015-04-20 <25U — 100 Y 110 Y <0.10 U <0.10 U <0.10 U <0.20 U 0.015J 0.0083 J 0.035 — <0.0040 U — <0.010 U <0.015 U — — —
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Table A.1-1: Cumulative Groundwater COPC Results (cont'd)

First Quarter 2019 - Quarterly Groundwater Monitoring Report, Red Hill Bulk Fuel Storage Facility, JBPHH, O'ahu, Hawai'i

Analyte Class TPH TPH TPH TPH Volatiles Volatiles Volatiles Volatiles emivolatiles (PAHS) emivolatiles (PAHS) latiles (PAHs) latiles (PAHs) Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Semivolatiles Semivolatiles
Analyte Type CcopC COPC COPC COPC copC CcopC copC copC copC CcopC COPC COPC Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Fuel Additive Fuel Additive
Analytical Method 8015 8260 8015 8015 8260 8260 8260 8260 8270 SIM 8270 SIM 8270 SIM 8260 8011 8260 504.1 8260SIM 8260SIM 8260 8270 8270/8270 Mod.
T @ @ i i H i H i =
2 : £ £ 5 5 5 g % g g B B
F 3 g £ £ £ k] k] § £ 5 g 5 s 2
E H 2 5 o 5 a = = < ] S £ 5 s 5 e 3 5
> > = o S S 2 3= £ £ s = =2 2 = =2 e S S 23
4 4 I' I' 5 = E g3 g g 5 5 2 2 2 2 2 ] 5 b
Analyte E & & & & & = ze 3 & 2 2 3 a3 3 3 3 a3 [ 43
CAS No. Gas Gas Diesel Oil 71-43-2 100-41-4 108-88-3 1330-20-7 90-12-0 91-57-6 91-20-3 91-20-3 106-93-4 106-93-4 106-93-4 106-93-4 107-06-2 107-06-2 108-95-2 111-77-3
Unit HglL Mo/l Mo/l Mo/l uglL uglL uglL uglL uglL uglL Mo/l Mo/l Mo/l uglL Mo/l Mo/l Mo/l uglL uglL HglL
DOH EAL 300 300 400 500 5 30 40 20 10 10 17 17 0.04 0.04 0.04 0.04 5 5 300 800
SSRBL — 4500 — 750 — — — — — — — — — — — — — — —
Well Name Sample ID Date Sampled ' Result Q rc note Result Q rc note ResultQ rc |note Result Q rc note Result Q rc [note Result Q rc |note Result Q rc note Result Q rc |note Result Q 'rc note Result Q rc note Result Q rc note Result Q rc note Result Q rc |note Result Q rc |note Result Q rc note Result Q rc note Result Q rc note Result Q rc note = ResultQ [rc note ResultQ rc note
RHMWO03 ES148 2015-07-20 <25U — 130 Y 150 Y <0.10 U <0.10 U <0.10 U <0.20 U <0.0052 U <0.0052 U <0.0052 U — <0.0040 U <0.20 U — — <0.015 U — — —
RHMW03 ERH014 2015-10-20 <25U - 130 Y <160UJ b Y <010 UJ h <010 UJ h <04 UJ ht <020 UJ |h 0.0039 J <0.0034UJ b <0.0094 UJ b — <0.0040 U <020 UJ h — — <0.015 U — — —
RHMWO03 ERH026 2016-01-20 <25U — 150 Y <160UJ b Y <0.10 U <0.10 U <014 UJ t <0.20 U <0.0050 U <0.0050 U <0.0050 U — <0.0040 U <0.20 U — — <0.015 U — — —
RHMW03 ERH042 2016-04-20 <25U - <9%BU f Y <170 U bf Y <0.10 U <0.10 U <0.10 U <0.20 U <0.0084 U f <00075U f <0.0050 U — — — — — — — — —
RHMWO03 ERH056 2016-07-20 <25U — <70U f Y <110U bf <0.10 U <0.10 U <0.10 U <0.20 U 0.0073 J 0.0040 J <0025U f — — — — — — — — —
RHMW03 ERH093 2016-10-19 - <18U 65 Y 59 <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 UJ h
RHMWO03 ERH125 2016-11-15 — <18 U 51 Y 42 <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW03 ERH152 2016-12-14 — <18 U 56 Y 49 <030 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO03 ERH181 2017-01-12 — <18 U 51 Y 46 <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW03 ERH231 2017-02-08 - <18 U 67 Y 71 <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO03 ERH268 2017-03-07 — <18 U 55 Y 41 <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW03 ERH303 2017-04-04 — <18U 47 Y 47 <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO03 ERH336 2017-05-01 — <18 U 50 Y 46 <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW03 ERH356 2017-06-06 — <18U 46 Y 36J <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO03 ERH393 2017-07-06 — <18 U 49 Y 46 <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW03 ERH418 2017-10-23 - <18 U 160 Y 160 <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — <0.50 U — — — <0.30 U <4.00 U <80.0 U
RHMWO03 ERH419 10/23/2017* — — 210 (0] 200 — — — — <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW03 ERH550 2018-03-12 — <18U 190 ] 180 Y <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO03 ERH596 2018-04-25 — <18 U 160 Y 110 <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW03 ERH642 2018-07-25 — <18 U 300 Y 140 <030 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW03 ERH686 2018-10-23 - <18 U 220 h Y 190J h <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <800 UJ |
RHMWO03 ERH741 2019-01-22 — <18 U 380 Y 310 <0.30 U <0.50 U <030 UJ | <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <800 UJ |
RHMWO04 RHMW04W01 9/19/2005" <50.0 U — 338 Y — <0.50 U <0.50 U <0.50 U <0.50 U <0.28 U <0.28 U <0.28 U <10U — — — — <0.50 U — —
RHMWO04 RHMWO04-GW02 711002006 | <500 U — <100 U — <050 U <050 U <050 U <050 U <0.26 U <0.26 U <0.26 U <10U — — — — <050 U — —
RHMWO04 RHMW04-WG-01 8/412009% <300 U — <157 U — <0.120 U <0310 U <0310 U <0.620 U <0.0162 U <0.0162 U <0.0335 U <0.620 U — — — — <0.150 U — —
RHMWO04 RHMWAOQ1-WG-01 8/4/2009+ <30.0 U — <161 U — 0.250 J <0310 U <0310 U <0.620 U <0.0167 U <0.0167 U <0.0344 U <0.620 U — — — — <0.150 U — —
RHMWO04 RHMW04-WG-02 10/13/2009*  <30.0 U — <169 U — <012 U <031 U <031 U <0.62 U <0.0172 U <0.0172 U <0.0356 U <0.62 U — — — — <0.15U — —
RHMWO04 RHMWA01-WG-02 10/13/2009°™ <300 U — <174 U — <0.12U <031 U <031 U <062 U <0.0169 U <0.0169 U <0.0348 U <062 U — — — — <015U — —
RHMWO04 RHMW04-WG-03 1/26/2010° <60.0 U — <334 U — <0.240 U <0.620 U <0.620 U <124 U <0.0326 U <0.0326 U <0.0674 U <124 U — — — — <0.300 U — —
RHMWO4 RHMWAO1-WG-03 1/26/2010°  <60.0 U — <330 U — <0240 U <0620 U <0620 U <124 U <0.0338 U <0.0338 U <0.0696 U <124 U — — — — <0300 U — —
RHMWO04 RHMW04-WG-04 4126/2010° <60.0 U — <348 U — <0.240 U <0.620 U <0.620 U <124 U <0.0352 U <0.0352 U <0.0730 U <124 U — — — — <0.300 U — —
RHMWO04 RHMWAO1-WG-04 4/26/2010% <60.0 U — <352 U — <0.240 U <0.620 U <0.620 U <124 U <0.0352 U <0.0352 U <0.0730 U <124 U — — — — <0.300 U — —
RHMWO04 ES112 2014-07-23 — <30U 173 Y — <0.50 U <0.50 U <0.50 U <1l0U <0.052 U <0.052 U <0.052 U — — — — — <0.50 U — —
RHMW04 ES119 2014-10-29 — <30U <12U — <0.50 U <0.50 U <0.50 U <10U <0.099 U <0.050 U <0.050 U — — — — — <0.50 U — —
RHMWO04 ES129 2015-01-29 — <30U 10J Y — <0.50 U <0.50 U <0.50 U <10U <0.10 U <0.052 U <0.052 U — — — — — <0.50 U — —
RHMW04 ES139 2015-04-22 <25U) s — <21U <28U) b <0.10 U <0.10 U <0.10 U <0.20 U <0.0050 U <0.0050 U <0.0050 U — <0.0040 UJ h — <0.010 U <0.015 U — — —
RHMWO04 ES156 2015-08-20 <25U — <24U) b <40U) b <0.10 U <0.10 U <0.10 U <0.20 U <0.0050 U 0.0059 J 0.0075 J — <0.0040 U — — <0.015 U — — —
RHMW04 ERH006 2015-10-19 <25U — <22U) b <53UJ b 008J h <010 UJ |h <042 UJ ht <020 UJ |h 0.0043 J <0.0047 UJ b <0.0051UJ b — <0.0040 U — — <0.015 U — — —
RHMWO04 ERHO019 2016-01-19 <25U — <36 U b <52U) b <0.10 U <0.10 U <0.10 U <0.20 U <0.0050 U <0.0050 U <0.0050 U — <0.0040 U — — <0.015 U — — —
RHMW04 ERH020 2016-01-19 <25U — <29U) b <53UJ b <0.10 U <0.10 U <011UJ 't <0.20 U <0.0050 U <0.0050 U <0.0050 U — <0.0040 U — — <0.015 U — — —
RHMWO04 ERHO034 2016-04-19 <25U — <20U  bf <33U bf <0.10 U <0.10 U <0.10 U <0.20 U <0.0050 U <0.0050 U <0.0050 U — — — — — — — — —
RHMW04 ERH048 2016-07-19 <25U — <23U f <54U bf <0.10 U <0.10 U <0.10 U <0.20 U 0.0070 J 0.0068 J 0.18 - - - - - - - - -
RHMWO04 ERH096 2016-10-25 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW04 ERH128 2016-11-14 - <18 U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO04 ERH138 2016-12-13 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW04 ERH166 2017-01-09 — <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO04 ERH208 2017-02-06 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW04 ERH260 2017-03-06 — <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO04 ERH295 2017-04-03 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW04 ERH381 2017-07-05 — <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO04 ERH421 2017-10-24 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW04 ERH552 2018-03-14 — <18U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO04 ERH598 2018-04-25 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW04 ERH644 2018-07-26 — <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW04 ERH688 2018-10-24 — <18U <25U) h <40U) h <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <800 UJ |
RHMW04 ERH743 2019-01-21 — <18 U <25 U <40 U <0.30 U <0.50 U <0.30 U 0.18 J <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 UJ |
RHMWO05 RHMW05-WG15 5/13/2009" <132 UJ bt — 2000 z — <0.120 U <0310 U <0310 U <0.620 U <0.0158 U <0.0158 U <0.0326 U <0.620 U — <0310 U — — — <0.150 U — —
RHMWO05 RHMW05-WG16 7/15/2009* <300U — 491 z — <0.120 U <0310 U <0310 U <0.620 U <0.0165 U <0.0165 U <0.0341 U <0.620 U — <0310 U — — — <0.150 U — —
RHMWO05 RHMWO05-WG17 10/13/2009° <300 U — 673 z — <012 U <031 U <031 U <1u <0.017 U <0.017 U <0.0352 U <0.62 U — <031 U — — — <0.15U — —
RHMW05 RHMW05-WG18 2010-01-26 <60.0 U - 2,060 z - <0.240 U <0.620 U <0.620 U <124 U 0.0207 J 0.0246 J <0.0712 U <124 U — <0.620 U — — — <0.300 U — —
RHMWO05 RHMW05-WG19 2010-04-13 <60.0 U — <300 U — <0.240 U <0.620 U <0.620 U <124 U 0.0335 J <0.0326 U 0.0752 J <124 U — <0.620 U — — — <0.300 U — —
RHMWO05 RHMW05-WG20 2010-07-13 <60.0 U — <320U — <0.240 U <0.620 U <0.620 U <124 U <0.0316 U <0.0316 U 0.0643 J <124 U — <0.620 U — — — <0.300 U — —
RHMWO05 ES005 2010-10-20 — <1212V <808 U — <032 U <0.46 U <0.34 U <0.38 U <012 U <0.12 U <0.10 U — — <040 U — — — <0.28 U — —
RHMW05 ES013 2011-01-19 — <1212 U <80.8 U — <032 U <046 U <034 U <0.38 U <012 U <012 U <0.10 U — — <040 U — — — <028 U — —
RHMWO05 ES024 4120/2011° — <1212V <808 U — <032 U <0.46 U <0.34 U <0.38 U <0.12 U <012 U <0.10 U — — <040 U — — — <0.28 U — —
RHMWO05 ES039 2011-07-19 — <1212 U <80.8 U <2120 U <032 U <046 U <034 U <0.38 U <012 U <012 U <0.10 U — — <040 U — — — <0.28 U — —
RHMWO05 ES051 2011-10-25 — <1212V <808 U — <032 U <0.46 U <0.34 U <0.38 U <012 U <0.12 U <0.10 U — — <040 U — — — <0.28 U — —
RHMW05 ES063 2012-02-01 — <1212 U <80.8 U — <032 U <046 U <034 U <0.38 U <012 U <012 U <0.10 U — — <040 U — — — <028 U — —
RHMWO05 ES070 2012-04-16 — <1212V <808 U — <032 U <0.46 U <0.34 U <0.38 U <012 U <0.12 U <0.10 U — — <040 U — — — <0.28 U — —
RHMW05 ES079 2012-07-17 - <1212V <808 U <2120 U <032 U <046 U <034 U <0.38 U <012 U <012 U <0.10 U — — <040 U — — — <028 U — —
RHMWO05 ES080 7117/2012* — <1212V <808 U <2120V <032 U <0.46 U <0.34 U <0.38 U <0.12 U <0.12 U <0.10 U — — <040 U — — — <0.28 U — —
RHMW05 ES005 2012-10-22 - <15UJ b 17 Y — <0.50 U <0.50 U 031J <10U <0.050 U <0.050 U 0.038 J — — <0.50 U — — — <0.50 U — —
RHMWO05 ES015 2013-01-29 — <30U 62 Y — <0.50 U <0.50 U <0.50 U <10U <0.050 U <0.050 U 0.075 J — — <0.50 U — — — <0.50 U — —
RHMW05 ES024 2013-04-23 - <210 t 273 — <0.50 U <0.50 U <0.50 U <10U <0.048 U <0.048 U 0.033 J — — <0.50 U — — — <0.50 U — —
RHMWO05 ES033 2013-07-23 — <30U <20U — <0.50 U <0.50 U <0.50 U <1l0U <0.051 U <0.051 U 0.033J — — <0.50 U — — — <0.50 U — —
RHMW05 ES042 2013-10-22 — <170 b <20U — <0.50 U <0.50 U <0.50 U <10U <0.051 U <0.051 U 017J — — <0.50 U — — — <0.50 U — —
RHMWO05 ES049 1/16/2014° - — <20U — <0.50 U <0.50 U <0.50 U <10U <0.050 U <0.050 U <0.050 U — — <0.50 U — — — <0.50 U — —
RHMWO05 ES061 1/29/2014° — <23U) b 16J Y — <0.50 U <0.50 U <0.50 U <10U <0.050 U <0.050 U 0.064 J — — <0.50 U — — — <0.50 U — —
RHMWO05 ES068 3/6/2014° - — <21U — <0.50 U <0.50 U <0.50 U <10U <0.050 U <0.050 U 0.038 J — — — — — — — — —
RHMWO05 ES076 3/26/2014° — — 17 Y — <0.50 U <0.50 U <0.50 U <10U <0.050 U <0.050 U 0.092 J — — — — — — — — —
RHMWO05 ES084 4122/2014° - <30 U <10U — <050 U <050 U <050 U <10U <0.051 U <0.051 U 0.066 J — — <050 U — — — <050 U - -
RHMWO05 ES095 5/28/2014° — — <12U — <050 U <050 U <050 U <10U <0.049 U <0.049 U <0.049 U — — — — — — — — —
RHMWO05 ES101 6/24/2014° - — <12U — <0.50 U <0.50 U <0.50 U <10U <0.051 U <0.051 U <0.051 U — — — — — — — — —
RHMW05 ES108 2014-07-22 — <30U <12U — <0.50 U <0.50 U <0.50 U <10U <0.049 U <0.049 U <0.049 U — — <0.50 U — — — <0.50 U — —
RHMWO05 ES118 2014-10-28 — <30U 16J Y — <0.50 U <0.50 U <0.50 U <10U <0.096 U <0.048 U <0.048 U — — <0.50 U — — — <0.50 U — —
RHMW05 ES124 2015-01-27 - <30U <13U — <0.50 U <0.50 U <0.50 U <10U <0.096 U <0.048 U <0.048 U — — <0.50 U — — — <0.50 U — —
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Table A.1-1: Cumulative Groundwater COPC Results (cont'd)
First Quarter 2019 - Quarterly Groundwater Monitoring Report, Red Hill Bulk Fuel Storage Facility, JBPHH, O'ahu, Hawai'i

Analyte Class TPH TPH TPH TPH Volatiles Volatiles Volatiles Volatiles emivolatiles (PAHS) emivolatiles (PAHS) ivolatiles (PAHS) ivolatiles (PAHS) Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Semivolatiles Semivolatiles
Analyte Type CcopC COPC COPC COPC copC CcopC copC copC copC CcopC COPC COPC Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Fuel Additive Fuel Additive
Analytical Method 8015 8260 8015 8015 8260 8260 8260 8260 8270 SIM 8270 SIM 8270 SIM 8260 8011 8260 504.1 8260SIM 8260SIM 8260 8270 8270/8270 Mod.
@ 3 = = 5] 3 ] 3 5] 3 =
: : . g £ g g £ £ £ g £ g 5 E E
> > s ° g 2 2 gs 2 z £ £ 5 5 5 2 5 s = s
T T = = = = = 3 s 2 2 = = Q Q Q Q Q Q 5 ]
Analyte =] & & S & i 2 =R 3 g. 2 2 iy = iy S iy S [ 4B
CAS No. Gas Gas Diesel Oil 71-43-2 100-41-4 108-88-3 1330-20-7 90-12-0 91-57-6 91-20-3 91-20-3 106-93-4 106-93-4 106-93-4 106-93-4 107-06-2 107-06-2 108-95-2 111-77-3
Unit HglL Mo/l Mo/l Mo/l uglL uglL uglL uglL uglL uglL Mo/l Mo/l Mo/l uglL Mo/l Mo/l Mo/l uglL uglL HglL
DOH EAL 300 300 400 500 5 30 ) 20 10 10 17 17 0.04 0.04 0.04 0.04 5 5 300 800
SSRBL — — 4500 — 750 — — — — — — — — — — — — — — —
Well Name Sample ID Date Sampled  Result Q 'rc note Result Q rc note ResultQ rc [note Result Q rc note Result Q [rc note Result Q [rc note Result Q rc note Result Q [rc note Result Q rc note Result Q rc note Result Q rc note Result Q rc note Result Q [rc note Result Q [rc note Result Q rc note Result Q rc note Result Q rc note Result Q rc note ResultQ rc note | ResultQ rc note
RHMWO05 ES135 2015-04-21 <25U — <17U) b <34U) b <0.10 U <0.10 U <0.10 U <0.20 U <0.0050 U <0.0050 U <0.0050 U — <0.0040 U <0.20 U — <0.010 U <0.015 U — — —
RHMW05 ES142 2015-06-25 - - 15 413 — — — - 0.0046 J 0.0029 J <0.0050 U — — — — — — — — —
RHMWO05 ES150 2015-07-21 <25U — 18J s 4] s <0.10 U <0.10 U <0.10 U <0.20 U 0.0041J 0.0036 J 0.0058 J — <0.0040 U <0.20 U — — <0.015 U — — —
RHMW05 ERH010 2015-10-20 <25U — <20U0) b <54U) b <010 UJ h <010 UJ h <059 UJ it <020 UJ |h 0.0050 J <0.0066 UJ b <0.0074UJ b — <0.0040 U <020 UJ h — — <0.015 U — — —
RHMWO05 ERH022 2016-01-20 <25U — <27U) b <45U) b <0.10 U <0.10 U <018 UJ 't <0.20 U <0.0050 U 0.0031 J <0.0050 U — <0.0040 U <0.20 U — — <0.015 U — — —
RHMWO05 ERH023 1/20/2016* <25U — <26UJ b <44 U] b <0.10 U <0.10 U <012UJ t <0.20 U <0.0050 U 0.0039 J 0.0046 J — <0.0040 U <0.20 U — — <0.015 U — — —
RHMWO05 ERHO038 2016-04-20 <25U — <22U bf <65U bf <0.10 U <0.10 U <0.10 U <0.20 U <0.0050 U <0.0050 U <0.0050 U — — — — — — — — —
RHMW05 ERH052 2016-07-20 <25U — <21U <29U bf <0.10 U <0.10 U <0.10 U <0.20 U <0.0050 U <0.0050 U <0.0060U bf — — — — — — — — —
RHMWO05 ERH089 2016-10-19 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0UJ |h
RHMW05 ERH126 2016-11-15 - <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO05 ERH136 2016-12-12 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW05 ERH164 2017-01-10 - <18 U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO05 ERH212 2017-02-07 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO05 ERH278 2017-03-08 — <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO05 ERH313 2017-04-03 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO05 ERH338 2017-05-01 - <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO05 ERH358 2017-06-06 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO05 ERH387 2017-07-05 - <18 U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO05 ERH423 2017-10-24 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW05 ERH554 2018-03-13 — <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO05 ERH600 2018-04-23 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO05 ERH646 2018-07-23 — <18U <25U) s <40 U Is <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO05 ERH690 2018-10-22 — <18U <25U) h <40UJ h <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <800 UJ |
RHMWOS ERH745 2019-01-21 — <18 U <25 U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO06 RHMWO06-GW-01 10/21/2014° <20U — <86 U <86 U <0.200 U <0.50 U <0.30 U <0.30 U <0.011U 0.0064 J <0.053 U — <0.020 U <0.50 U — — — <0.100 U — —
RHMWO06 RHMWO06-GW-02 1/23/2015° <20U — <76 U <76 U <0.200 U <0.50 U <0.30 U <0.30 U <0.010 U <0.010 U <0.052 U — <0.020 U <0.50 U — — — <0.100 U — —
RHMWO06 ES140 2015-04-23 <25U — 201 <47U) b <0.10 U <0.10 U <0.10 U <0.20 U <0.0052 U <0.0052 U <0.0052 U — <0.0040 UJ h <0.20 U — <0.010 U <0.015 U — — —
RHMW06 ES155 2015-07-28 <25U — <20U <5 U <0.10 U <0.10 U <0.10 U <0.20 U <0.0050 U <0.0050 U <0.0050 U — <0.0040 U <0.20 U — — <0.015 U — — —
RHMWO06 ERHO004 2015-10-19 <25U — <17U) b <53U) b <010 UJ |h <010 UJ |h <11UJ bht <020 UJ |h <0.0050 U <0.0050 U <0.0050 UJ b — <0.0040 U <020 UJ h — — <0.015 U — — —
RHMW06 ERHO005 2015-10-19 <25U — <210 b <53UJ b <010 UJ h <010 UJ |h <05UJ bht <020 UJ |h <0.0050 U <0.0050 U <0.0050 U — <0.0040 U <020 UJ |h — — <0.015 U — — —
RHMWO06 ERH018 2016-01-19 <25U — <21U) b <54U) b <0.10 U <0.10 U <01UJ it <0.20 U <0.0050 U <0.0050 U <0.0050 U — <0.0040 U <0.20 U — — <0.015 U — — —
RHMW06 ERH033 2016-04-19 <25U — <28U bf <48U bf <0.10 U <0.10 U <0.10 U <0.20 U <0.0050 U <0.0050 U <0.0050 U — — — — — — — — —
RHMWO06 ERHO047 2016-07-19 <25U — <23U <27U  bf <0.10 U <0.10 U <0.10 U <0.20 U <0.0050 U <0.0050 U <0.0047U bf — — — — — — — — —
RHMW06 ERH097 2016-10-19 — <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 UJ h
RHMWO06 ERH120 2016-11-14 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW06 ERH139 2016-12-12 - <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO06 ERH168 2017-01-09 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO06 ERH210 2017-02-07 - <18 U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO06 ERH284 2017-03-07 — <18 U <25U 47 Y <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW06 ERH319 2017-04-03 — <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO06 ERH369 2017-07-04 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW06 ERH425 2017-10-24 - <18 U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO06 ERH556 2018-03-12 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW06 ERH602 2018-04-23 — <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO06 ERH648 2018-07-23 — <18 U <25U <4003 | <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO06 ERH692 2018-10-23 — <18 U <25U) h <40U) h <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <800 UJ |
RHMW06 ERH747 2019-01-21 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO7 RHMWO7-GW-01 10/20/2014° <20U — 57J <78 U <0.200 U <0.50 U <0.30 U <0.30 U <0.0096 U 0.0084 J <0.048 U — <0.020 U <0.50 U — — — <0.100 U — —
RHMWO7 RHMWO07-GW-01FD 10/20/2014° <20U — 66 J <77U <0.200 U <0.50 U <0.30 U <0.30 U <0.010 U 0.0060 J <0.050 U — <0.020 U <0.50 U — — — <0.100 U — —
RHMWO7 RHMWO7-GW-02 1/22/2015° <20U — <75U <75U <0.200 U <0.50 U <0.30 U <0.30 U <0011 U <0.011 U <0.055 U — <0.020 U <0.50 U — — — <0.100 U — —
RHMWO7 RHMWO07-GW-02FD 1/22/2015+° <20U — <81U <81U <0.200 U <0.50 U <0.30 U <0.30 U <0.010 U <0.010 U <0.050 U — <0.020 U <0.50 U — — — <0.100 U — —
RHMWO7 ES141 2015-04-23 <25U - 26 <47U) b <0.10 U <0.10 U <0.10 U <0.20 U <0.0052 U <0.0052 U <0.0052 U — <0.0040 UJ h <0.20 U — <0.010 U <0.015 U — — —
RHMWO7 ES154 2015-07-27 <25U — 2213 481 <0.10 U <0.10 U <0.10 U <0.20 U 0.0051 J 0.0095 J 0.0060 J — <0.0040 U <0.20 U — — <0.015 U — — —
RHMWO07 ERH003 2015-10-19 <25U — <26UJ b <5 U) b <010 UJ h <010 UJ |h <064 UJ bht <020 UJ |h 0.0067 J <001UJ b <001UJ b — <0.0040 U <020 UJ h — — <0.015 U — — —
RHMWO7 ERHO017 2016-01-19 <25U — <28U) b <44U) b <0.10 U <0.10 U <0.10 U <0.20 U 0.0046 J 0.0077 J 0.0038 J — <0.0040 U <0.20 U — — <0.015 U — — —
RHMWO07 ERH032 2016-04-19 <25U — <26U bf <52U bf <0.10 U <0.10 U <0.10 U <0.20 U <0.0050 U <0.0036 U f <0.0050 U — — — — — — — — —
RHMWO7 ERH045 2016-07-19 <25U — <2U <40U b <0.10 U <0.10 U <0.10 U <0.20 U <0.0050 U 0.0037 J <0.0074U bf — — — — — — — — —
RHMWO07 ERH046 2016-07-19 <25U — <17y f <160U b <0.10 U <0.10 U <0.10 U <0.20 U <0.0050 U 0.0033 J <0.0077U bf — — — — — — — — —
RHMWO7 ERH098 2016-10-19 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <800 UJ |h
RHMWO7 ERH121 2016-11-14 - <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO7 ERH140 2016-12-13 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO7 ERH179 2017-01-10 - <18 U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO7 ERH218 2017-02-08 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO7 ERH270 2017-03-07 - <18 U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO7 ERH305 2017-04-03 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO7 ERH371 2017-07-04 - <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO7 ERH427 2017-10-25 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO07 ERH558 2018-03-13 — <18U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO7 ERH604 2018-04-24 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO7 ERH650 2018-07-24 - <18 U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO07 ERH694 2018-10-23 — <18U <25U) h <40U) h <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <800 UJ |
RHMWO07 ERH749 2019-01-23 — <18 U <25 U <40 U <0.30 U <0.50 U <030 UJ | <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 UJ |
RHMW08 ERH102 2016-10-19 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0UJ h
RHMW08 ERH122 2016-11-15 - <18U 33 Y 3217 <030 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <002 UJ ¢ — — — — <0.30 U <4.00 U <80.0 U
RHMW08 ERH141 2016-12-12 — <18 U 273 Y 29 <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW08 ERH157 2016-12-21 — <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW08 ERH158 12/21/2016* — <18 U 63 (0] <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW08 ERH169 2017-01-11 - <18 U 281 Y 290 <030 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW08 ERH170 1/11/2017* — <18 U 233 Y 273 <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW08 ERH220 2017-02-06 - <18 U 26 Y 31J <030 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW08 ERH221 2/6/2017* — <18 U 25 Y 281 <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW08 ERH262 2017-03-06 — <18U 273 Y 231J <030 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW08 ERH263 3/6/2017* — <18 U 25 Y 25 <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW08 ERH297 2017-04-04 - <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW08 ERH298 41412017+ — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW08 ERH340 2017-05-02 — <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW08 ERH360 2017-06-05 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW08 ERH376 2017-07-04 — <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
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Table A.1-1: Cumulative Groundwater COPC Results (cont'd)
First Quarter 2019 - Quarterly Groundwater Monitoring Report, Red Hill Bulk Fuel Storage Facility, JBPHH, O'ahu, Hawai'i

Analyte Class TPH TPH TPH TPH Volatiles Volatiles Volatiles Volatiles emivolatiles (PAHS) emivolatiles (PAHS) latiles (PAHs) latiles (PAHs) Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Semivolatiles Semivolatiles
Analyte Type CoPC COPC COPC COPC CoPC CoPC CoPC CoPC CoPC CoPC COPC COPC Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Fuel Additive Fuel Additive
Analytical Method 8015 8260 8015 8015 8260 8260 8260 8260 8270 SIM 8270 SIM 8270 SIM 8260 8011 8260 504.1 8260SIM 8260SIM 8260 8270 8270/8270 Mod.
S
: : . g £ g g £ £ £ g g g 5 E E
> o < ° H 2 2 gs £ 2 £ £ 8 5 5 5 5 5 5 g3
P I B P o = E] 5= 2 2 = = aQ Q aQ a a a 5 E
Analyte =] & & S & i 2 =R 3 g. 2 2 iy S iy iy iy = [ 4B
CAS No. Gas Gas Diesel Oil 71-43-2 100-41-4 108-88-3 1330-20-7 90-12-0 91-57-6 91-20-3 91-20-3 106-93-4 106-93-4 106-93-4 106-93-4 107-06-2 107-06-2 108-95-2 111-77-3
Unit HglL Mo/l Mo/l Mo/l uglL uglL uglL uglL uglL uglL Mo/l Mo/l Mo/l uglL Mo/l Mo/l Mo/l uglL uglL HglL
DOH EAL 300 300 400 500 5 30 ) 20 10 10 17 17 0.04 0.04 0.04 0.04 5 5 300 800
SSRBL — — 4500 — 750 — — — — — — — — — — — — — — —
Well Name Sample ID Date Sampled  Result Q 'rc note Result Q rc note ResultQ rc [note Result Q rc note Result Q [rc note Result Q [rc note Result Q rc note Result Q [rc note Result Q rc note Result Q rc note Result Q rc note Result Q rc note Result Q [rc note Result Q [rc note Result Q rc note Result Q rc note Result Q rc note Result Q rc note ResultQ rc note | ResultQ rc note
RHMWO08 ERH429 2017-10-23 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW08 ERH560 2018-03-12 — <18 U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO08 ERH606 2018-04-23 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW08 ERH652 2018-07-24 — <18UJ s <25U <40U <030 U s <050 UJ s <030 U s <030 U s <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW08 ERH696 2018-10-24 — <18 U <25UJ h <40U) h <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <800 UJ |
RHMWO08 ERH751 2019-01-21 — <18 U <25 U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <800 UJ |
RHMWO09 ERH103 2016-10-25 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW09 ERH129 2016-11-15 - <18 U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <002 U ¢ — — — — <0.30 U <4.00 U <80.0 U
RHMWO09 ERH146 2016-12-12 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U 11 <80.0 U
RHMW09 ERH178 2017-01-11 — <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMWO09 ERH225 2017-02-08 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U <0.50 U — — — <0.30 U <4.00 U <80.0 U
RHMW09 ERH247 2/8/2017* — <18U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U <0.50 U — — — <0.30 U <4.00 U <80.0 U
RHMWO09 ERH272 2017-03-07 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW09 ERH307 2017-04-04 — <18U ¢q <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U <0.50 U — — — <0.30 U <4.00 U <80.0 U
RHMWO09 ERH314 41412017+ — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U <0.50 U — — — <0.30 U <4.00 U <80.0 U
RHMW09 ERH385 2017-07-05 — <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMWO09 ERH431 2017-10-24 — <18 U <25U) s <40U) s <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW09 ERH562 2018-03-13 — <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMWO09 ERH608 2018-04-25 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW09 ERH654 2018-07-25 — <18UJ s <25U <40U <030 U s <050 UJ s <030 U s <030 U s <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW09 ERH698 2018-10-23 - <18 U <25U) h <40UJ h <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <800 UJ |
RHMWO9 ERH753 2019-01-22 — <18 U 25U <40 U <030 UJ s <050 UJ_s <030 UJ s <030 UJ s <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 UJ |
RHMW10 ERH345 2017-05-04 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW10 ERH346 5/4/2017* — <18U 89 z 190 <030 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW10 ERH365 2017-06-05 — <18 U <25U) h <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW10 ERH366 6/5/2017* — <18U <25U) h <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW10 ERH373 2017-07-04 — <18 U <25U <40 U <030UJ q <050 U q <030UJ g <030UJ) q <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW10 ERH374 7/4/2017* — <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW10 ERH433 2017-10-25 — <18 U <25U 61 <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW10 ERH564 2018-03-13 — <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW10 ERH610 2018-04-24 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW10 ERH656 2018-07-24 — <18UJ s <25U <40U <030 U s <050 UJ s <030 U s <030 U s <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
RHMW10 ERH700 2018-10-31 — <18U 1200 s W 62J s <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <800 UJ |
RHMW10 ERH755 2019-01-24 — <18 U <25 U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <800 UJ |
RHMW11-01 ERH573 2018-03-21 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW11-01 ERH619 2018-05-02 - <18 U <340U b <450U b <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.019 U — — — — <0.30 U <4.00 U <80.0 U
RHMW11-01 ERH674 2018-07-30 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.019 U — — — — <0.30 U <4.00 U <80.0 U
RHMW11-02 ERH575 2018-03-22 — <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW11-02 ERH621 2018-04-30 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW11-02 ERH672 2018-08-01 — <18 U <25 U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.019 U — — — — <0.30 U <4.00 U <80.0 U
RHMW11-03 ERH579 2018-03-27 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW11-03 ERH623 2018-04-30 — <18U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW11-03 ERH670 2018-08-01 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.019 U — — — — <0.30 U <4.00 U <80.0 U
RHMW11-04 ERH577 2018-03-27 — <18U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW11-04 ERH625 2018-04-26 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.019 U — — — — <0.30 U <4.00 U <80.0 U
RHMW11-04 ERH668 2018-08-02 — <18 U 25U <40 U <0.30 U <050 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.019 U — — — — <0.30 U <4.00 U <80.0 U
RHMW11-05 ERH581 2018-03-28 — <18 U <25U <40 U <026U t <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW11-05 ERH582 3/28/2018* — <18U <25U <40 U <024U 1t <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.02 U — — — — <0.30 U <4.00 U <80.0 U
RHMW11-05 ERH627 2018-05-01 — <18 U <380U b <530U b <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.019 U — — — — <0.30 U <4.00 U <80.0 U
RHMW11-05 ERH628 5/1/2018* — <18U <300U b <400U b <030 U s <050 UJ s <030 U s <030 U s <0.10 U <0.10 U <0.10 U — <0.019 U — — — — <030 U s <4.00 U <80.0 U
RHMW11-05 ERH665 2018-07-31 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.019 U — — — — <0.30 U <4.00 U <80.0 U
RHMW11-05 ERH666 7/31/2018* — <18U <25U <40U <030 U s <050 UJ s <030 U s <030 U s <0.10 U <0.10 U <0.10 U — <0.019 U — — — — <030 U s <4.00 U <80.0 U
RHMW11-05 ERH709 2018-10-29 — <18 U <110U f Y <120U f <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — <0.019 U — — — — <0.30 U <4.00 U <800 UJ |
RHMW11-05 ERH710 10/29/2018* — <18 U — — <0.30 U <0.50 U <0.30 U <0.30 U — — — — <0.019 U — — — — <0.30 U — —
RHMW11-05 ERH764 2019-01-28 — <18 U <25 U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
HDMW2253-03 HDMW2253-03-WG-02 10/13/2009% <30 U — <185 U — <012 U <031 U <031U <0.62 U <0.0169 U <0.0169 U <0.035 U <0.62 U — <031 U — — — <015 U — —
HDMW?2253-03 HDMW2253-03-WG-03 1/26/2010° <60.0 U — 3220 — <0240 U <0.620 U <0.620 U <124 U <0.0500 U <0.0500 U <0.103 U <124 U — <0.620 U — — — <0.300 U — —
HDMW?2253-03 HDMW2253-03-WG-04 4/26/2010" <60.0 U — <352 U — <0.240 U <0.620 U <0.620 U <124 U <0.0348 U <0.0348 U <0.0720 U <124 U — <0.620 U — — — <0.300 U — —
HDMW?2253-03 HDMW2253-03-WG-05 7/8/2010° <60.0 U — <320 U — <0240 U <0.620 U <0.620 U <124 U <0.0348 U <0.0348 U 0.0596 J <124 U — <0.620 U — — — <0.300 U — —
HDMW2253-03 ES006 10/21/2010° — <1212U <808 U — <032U <0.46 U <034 U <038 U <0.12U <0.12U <0.10 U — — <0.40 U — — — <0.28 U — —
HDMW?2253-03 ES016 1/21/2011° — <1212V <808 U — <032 U <0.46 U <0.34 U <0.38 U <0.12 U <0.12 U <0.10 U — — <040 U — — — <0.28 U — —
HDMW2253-03 ES028 42172011 — <1212U <808 U — 042 <0.46 U <034 U <038 U <0.12U <0.12U <0.10 U — — <0.40 U — — — <0.28 U — —
HDMW?2253-03 ES043 7124/2011° — <1212V <808 U <2120 U <032 U <0.46 U <0.34 U <0.38 U <0.12 U <012 U <0.10 U — — <040 U — — — <0.28 U — —
HDMW?2253-03 ES053 2011-10-26 — <1212V <808 U - 092J <046 U <034 U <038 U <012 U <012 U <0.10 U — — <040 U — — — <028 U — —
HDMW?2253-03 ES057 2012-01-24 — <1212V <808 U <2120V <032 U <0.46 U <0.34 U <0.38 U <0.12 U <0.12 U <0.10 U — — <040 U — — — <0.28 U — —
HDMW?2253-03 ES076 2012-04-26 — <1212V 160 Y — 0207 <046 U <034 U <0.38 U <012 U <012 U <0.10 U — — <040 U — — — <0.28 U — —
HDMW?2253-03 ES083 2012-07-19 — <1212V <808 U — <032 U <0.46 U <0.34 U <0.38 U <012 U <0.12 U <0.10 U — — <040 U — — — <0.28 U — —
HDMW?2253-03 ES009 2012-11-07 — <15U) bh 2510 Y — <050 UJ |h <050 UJ h <050 UJ h <10UJ h <0.050 U <0.050 U <0.050 U — — <050 UJ h — — — <050 UJ h - -
HDMW?2253-03 ES018 2013-01-30 — <30U 600 — <0.50 U <0.50 U <0.50 U <10U <0.050 U <0.050 U 0.037 J — — <0.50 U — — — <0.50 U — —
HDMW?2253-03 ES027 2013-04-24 — <30U 45 — <0.50 U <0.50 U <0.50 U <10U <0.052 U <0.052 U 0.16J - — <0.50 U — — — <0.50 U - -
HDMW?2253-03 ES036 2013-07-24 — <30U <21U — <0.50 U <0.50 U <0.50 U <10U <0.047 U <0.047 U 0.030 J — — <0.50 U — — — <0.50 U — —
HDMW?2253-03 ES045 2013-10-23 — <15UJ b <20U — <0.50 U <0.50 U <0.50 U <10U <0.050 U <0.050 U 0.041J - — <0.50 U — — — <0.50 U - -
HDMW?2253-03 ES051 1/2212014° - — 18 Y — <0.50 U <0.50 U <0.50 U <10U <0.051 U <0.051 U <0.051 U — — — — — — — — —
HDMW?2253-03 ES052 1/22/2014+° — — 18 Y — <0.50 U <0.50 U <0.50 U <10U <0.051 U <0.051 U <0.051 U — — — — — — — — —
HDMW2253-03 ES055 1/2712014° - <27Ul b 351 Y — <050 U <050 U <050 U <10U <0051 U <0051 U 0064 J — — <050 U — — — <050 U - -
HDMW2253-03 ES088** 4123/2014° — <27U b 220 Y — <050 U <050 U <050 U <10U <0051 U <0051 U <0051 U - - <050 U - - - <050 U - -
HDMW?2253-03 ES111 2014-07-23 — <30U <12U — <0.50 U <0.50 U <0.50 U <10U <0.053 U <0.053 U <0.053 U — — <0.50 U — — — <0.50 U — —
HDMW?2253-03 ES120 2014-10-22 — <30U 141 Y — <0.50 U <0.50 U 38 <10U <0.10 U <0.051 U <0.051 U — — <0.50 U — — — <0.50 U — —
HDMW?2253-03 ES128 2015-01-29 — <30U 16J Y — <0.50 U <0.50 U <0.50 U <1l0U <0.11U <0.053 U <0.053 U — — <0.50 U — — — <0.50 U — —
HDMW?2253-03 ES136 2015-04-22 <25U - 137 <55U) b <0.10 U <0.10 U 0.070 J <0.20 U <0.0052 U <0.0052 U <0.0052 U — <0.0040 UJ h <0.20 U — <0.010 U <0.015 U — — —
HDMW?2253-03 ES151 2015-07-22 <25U — <18UJ b <77U) b <0.10 U <0.10 U <0.10 U <0.20 U <0.0050 U <0.0050 U <0.0050 U — <0.0040 U <0.20 U — — <0.015 U — — —
HDMW?2253-03 ERHO001 2015-10-19 16J - <21UJ b <56 UJ b <010UJ h <010UJ h <037 UJ ht <020 UJ |h <0.0050 U <0.0050 UJ b <0.0042U) b - <0.0040 U <020 UJ |h — — <0.015 U — — —
HDMW?2253-03 ERH015 2016-01-19 <25U — <43U) b <63UJ b <0.10 U <0.10 U <024 U t <0.20 U <0.0050 U <0.0050 U <0.0050 U — <0.0040 U <0.20 U — — <0.015 U — — —
HDMW?2253-03 ERH029 2016-04-19 <21U f — <25U bf <48U bf <0.10 U <0.10 U <0.10 U <0.20 U <0.0050 U <0.0050 U <0.0050 U — — — — — — — — —
HDMW?2253-03 ERH043 2016-07-19 <25U — <13U f <32U bf <0.10 U <0.10 U <0.10 U <0.20 U <0.0050 U 0.0027 J <0015U bf — — — — — — — — —
HDMW?2253-03 ERH095 2016-10-18 - <18 U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 UJ h
HDMW?2253-03 ERH127 2016-11-16 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
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Table A.1-1: Cumulative Groundwater COPC Results (cont'd)
First Quarter 2019 - Quarterly Groundwater Monitoring Report, Red Hill Bulk Fuel Storage Facility, JBPHH, O'ahu, Hawai'i

Analyte Class TPH TPH TPH TPH Volatiles Volatiles Volatiles Volatiles emivolatiles (PAHS) emivolatiles (PAHS) latiles (PAHs) latiles (PAHs) Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Semivolatiles Semivolatiles
Analyte Type COPC COPC COPC COPC COPC COPC COPC COPC COPC COPC COPC COPC Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Lead Scavenger Fuel Additive Fuel Additive
Analytical Method 8015 8260 8015 8015 8260 8260 8260 8260 8270 SIM 8270 SIM 8270 SIM 8260 8011 8260 504.1 8260SIM 8260SIM 8260 8270 8270/8270 Mod.
T @ @ i i H i H i =
2 ° £ £ ® ® g g g g g g 2
i £ ® 3 £ £ £ £ £ 5 5 E g 5 5 £
> o < ° H 2 2 gs £ 2 £ £ 8 5 5 5 5 5 5 g3
4 4 I' I' 5 = E g3 g g 5 5 2 2 2 2 2 2 5 &S
Analyte =] S S S & i 2 =R 3 J 2 2 3 3 3 3 3 3 [S &8
CAS No. Gas Gas Diesel Oil 71-43-2 100-41-4 108-88-3 1330-20-7 90-12-0 91-57-6 91-20-3 91-20-3 106-93-4 106-93-4 106-93-4 106-93-4 107-06-2 107-06-2 108-95-2 111-77-3
Unit HglL Mo/l Mo/l Mo/l uglL uglL uglL uglL uglL uglL Mo/l Mo/l Mo/l uglL Mo/l Mo/l Mo/l uglL uglL HglL
DOH EAL 300 300 400 500 5 30 40 20 10 10 17 17 0.04 0.04 0.04 0.04 5 5 300 800
SSRBL — 4500 — 750 — — — — — — — — — — — — — — —
Well Name Sample ID Date Sampled ' Result Q rc note Result Q rc note ResultQ rc |note Result Q rc note Result Q rc [note Result Q rc |note Result Q rc note Result Q rc |note Result Q 'rc note Result Q rc note Result Q rc note Result Q rc note Result Q rc |note Result Q rc |note Result Q rc note Result Q rc note Result Q rc note Result Q rc note = ResultQ [rc note ResultQ rc note
HDMW?2253-03 ERH145 2016-12-13 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
HDMW2253-03 ERH176 2017-01-10 — <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
HDMW?2253-03 ERH214 2017-02-07 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
HDMW2253-03 ERH280 2017-03-08 — <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
HDMW?2253-03 ERH437 2017-10-31 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
HDMW2253-03 ERH568 2018-03-12 — <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
HDMW?2253-03 ERH614 2018-04-23 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
HDMW2253-03 ERH660 2018-07-23 — <18UJ s <25U) s <40 U Is <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
HDMW2253-03 ERH704 2018-10-22 — <18U <25U) h <40U) h <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <800 UJ |
HDMW2253-03 ERH759 2019-02-07 — <18 UJ cl <25 U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
OWDFMWO01 OWDFMWO01-WG-01 8/412009% <300 U — <171 U — 0.470 <0310 U <0310 U <0.620 U <0.0164 U <0.0164 U <0.0339 U <0.620 U — <0310 U — — — <0.150 U — —
OWDFMWO1 OWDFMWO01-WG-02 10/13/2009™ <30U — <167 U — <012 U <031 U <031U <0.62 U <0.0168 U <0.0168 U <0.0346 U <062 U — <031 U — — — <015 U — —
OWDFMWO01 OWDFMWO01-WG-03 1/26/2010° <60.0 U — 1,490 — <0.240 U <0.620 U <0.620 U <124 U <0.0320 U <0.0320 U <0.0664 U <124 U — <0.620 U — — — <0.300 U — —
OWDFMW01 OWDFMW01-WG-04 4/26/2010° <60.0 U — 288 — <0.240 U <0.620 U <0.620 U <124 U <0.0352 U <0.0352 U <0.0730 U <124 U — <0.620 U — — — <0.300 U — —
OWDFMWO01 ES007 10/21/2010° — <1212V <808 U — <032 U <0.46 U <0.34 U <0.38 U <0.12 U <012 U <0.10 U — — <040 U — — — <0.28 U — —
OWDFMWO01 ES008 10/21/2010* — <1212 U <80.8 U — <032 U <046 U <034 U <0.38 U <012 U <012 U <0.10 U — — <040 U — — — <028 U — —
OWDFMWO01 ES017 1/21/2011° — <1212V <808 U — 054 <0.46 U <0.34 U <0.38 U <0.12 U <0.12 U <0.10 U — — <040 U — — — <0.28 U — —
OWDFMW01 ES018 1/21/2011%° — <1212 U <80.8 U — 0.69J <046 U <034 U <0.38 U <012 U <012 U <0.10 U — — <040 U — — — <028 U — —
OWDFMWO01 ES029 421/2011° — <1212V <808 U — <032 U <0.46 U 021 0.39J <012 U <012 U <0.10 U — — <040 U — — — <0.28 U — —
OWDFMWO01 ES031 412112011 — <1212 U <80.8 U — 029J <046 U <034 U <0.38 U <012 U <012 U <0.10 U — — <040 U — — — <028 U — —
OWDFMWO01 ES044 7124/2011° — <1212V <808 U <2120 U <032 U <0.46 U <0.34 U <0.38 U <012 U <012 U <0.10 U — — <040 U — — — <0.28 U — —
OWDFMW01 ES045 712112011+ — <1212 U <80.8 U <2120 U <032 U <046 U <034 U <0.38 U <012 U <012 U <0.10 U — — <040 U — — — <028 U — —
OWDFMWO01 ES055 10/26/2011° — <1212V <808 U — <032 U <0.46 U <0.34 U <0.38 U <012 U <012 U <0.10 U — — <040 U — — — <0.28 U — —
OWDFMW01 ES056 10/26/2011* — <1212 U <80.8 U — <032 U <046 U <034 U <0.38 U <012 U <012 U <0.10 U — — <040 U — — — <028 U — —
OWDFMWO01 ES058 2012-01-24 — <1212V <808 U <2120 U 070J <0.46 U <0.34 U <0.38 U <012 U <0.12 U <0.10 U — — <040 U — — — <0.28 U — —
OWDFMWO01 ES059 1/24/2012% - <1212V <808 U <2120 U 0.58 J <046 U <034 U <0.38 U <012 U <012 U <0.10 U — — <040 U — — — <0.28 U — —
OWDFMWO01 ES077 2012-04-26 — <1212V 220 w — 0713 <0.46 U <0.34 U <0.38 U <012 U <0.12 U <0.10 U — — <040 U — — — <0.28 U — —
OWDFMWO01 ES084 2012-07-19 — <1212 U <80.8 U — 13 <046 U <034 U <0.38 U <012 U <012 U <0.10 U — — <040 U — — — <028 U — —
OWDFMWO01 ES008 2012-11-07 — <17UJ bh Y — 038J h <050 UJ |h <050 UJ h <1U) h <0.050 U <0.050 U 0.025 J — — <050 UJ h — — — <050 UJ |h — —
OWDFMWO01 ES007 11/7/2012% - <30UJ h Y — 049J h <050 UJ |h <050 UJ h <1U) h <0.050 U <0.050 U 0.035 J — — <050 UJ h - - — <050 UJ |h — —
OWDFMWO01 ES016 2013-01-30 — <30U — 039J <0.50 U <0.50 U <1u <0.050 U <0.050 U 0.032 J — — <0.50 U — — — <0.50 U — —
OWDFMW01 ES017 1/30/2013* — <30U — 017J <0.50 U <0.50 U <1U <0.050 U <0.050 U 0.039 J — — <0.50 U — — — <0.50 U — —
OWDFMWO01 ES025 2013-04-24 — <30U Y — 082J <0.50 U <0.50 U <10U <0.051 U <0.051 U 0.063 J — — <0.50 U — — — <0.50 U — —
OWDFMWO01 ES026 4/24/2013* — <30U Y — 067 J <0.50 U <0.50 U <10U <0.050 U <0.050 U 0.068 J — — <0.50 U — — — <0.50 U — —
OWDFMWO01 ES034 2013-07-24 — <30U Y — 042 <0.50 U <0.50 U <10U <0.050 U <0.050 U 0.081J — — <0.50 U — — — <0.50 U — —
OWDFMW01 ES035 7124/2013* — <30U Y — 044 <0.50 U <0.50 U <10U <0.048 U <0.048 U 012 — — <0.50 U — — — <0.50 U — —
OWDFMWO01 ES043 2013-10-23 — <17U) b Y — <0.50 U <0.50 U <0.50 U <10U <0.049 U <0.049 U <0.049 U — — <0.50 U — — — <0.50 U — —
OWDFMWO01 ES044 10/23/2013* - <14 U b Y — 017J <0.50 U <0.50 U <10U <0.049 U <0.049 U <0.049 U — — <0.50 U — — — <0.50 U — —
OWDFMWO01 ES053 1/27/2014° — <26U) b Y — 015J <0.50 U <0.50 U <10U <0.050 U <0.050 U 0.093 J — — <0.50 U — — — <0.50 U — —
OWDFMW01 ES054 1/27/2014*° — <23U) b Y — <0.50 U <0.50 U <0.50 U <10U <0.050 U <0.050 U 0.085 J — — <0.50 U — — — <0.50 U — —
OWDFMWO01 ES086 4123/2014° — <30U Y — <0.50 U <0.50 U <0.50 U <10U <0.049 U <0.049 U 0.035 J — — <0.50 U — — — <0.50 U — —
OWDFMWO01 ES087++* 412312014 — <31U) b Y — <0.50 U <0.50 U <0.50 U <10U <0.050 U <0.050 U 0.035 J — — <0.50 U — — — <0.50 U — —
OWDFMWO01 ES109 2014-07-24 — <30U 173 Y — <0.50 U <0.50 U <0.50 U <10U <0.051 U <0.051 U 0.031J — — <0.50 U — — — <0.50 U — —
OWDFMWO01 ES110 7124/12014* — <30U 15 Y - <0.50 U <0.50 U <0.50 U <10U <0.050 U <0.050 U 0.027 J — — — — — <0.50 U — —
OWDFMWO01 ES121 2014-10-22 — <30U 197 Y — <0.50 U <0.50 U <0.50 U <1l0U <0.10 U <0.052 U 0.047 J — — — — — <0.50 U — —
OWDFMWO01 ES122 10/22/2014* - <30U 197 Y — <0.50 U <0.50 U <0.50 U <10U <0.10 U <0.052 U <0.052 U — — <0.50 U — — — <050 UJ ¢ — —
OWDFMWO01 ES121X 2015-01-26 — <30U 24 Y — <0.50 U <0.50 U <0.50 U <1l0U <0.10 U <0.052 U <0.052 U — — <0.50 U — — — <0.50 U — —
OWDFMWO01 ES122X 1/26/2015* - <30U 16J Y — <0.50 U <0.50 U <0.50 U <10U <0.10 U <0.051 U <0.051 U — — <0.50 U — — — <0.50 U — —
OWDFMWO01 ES137 2015-04-22 <25U — z <110V b Z 0.070 J <0.10 U <0.10 U <0.20 U 0.023 0.017 J 0.025 — <0.0040 UJ h <0.20 U — <0.010 U 0.010 J — — —
OWDFMWO01 ES138 4/22/2015* <25U - z 140 z <0.10 U <0.10 U <0.10 U <0.20 U 0.020 0.015J 0.023 - <0.0040 UJ h <020 U - <0.010 U 0.0081 J - - -
OWDFMWO01 ES152 2015-07-22 <25U — z 390 z <0.10 U <0.10 U <0.10 U <0.20 U 0.0088 J 0.0086 J 0.014 J — <0.0040 U — — 0.012J — — —
OWDFMWO01 ES153 7122/2015% <25U - z 330 z <0.10 U <0.10 U 0.060 J <0.20 U 0.0096 J 0.0097 J 0.016 J - <0.0040 U - - 0012 J - - -
OWDFMWO01 ERH002 2015-10-19 <25U — z 100 J <010 UJ |h <010 UJ |h <04UJ t <020 UJ |h 0.019 J <0013UJ b 0.025 — <0.0040 U h — <0.010 U 0.0009 J — — —
OWDFMW01 ERH016 2016-01-19 <25U — 320 z <69 UJ b <0.10 U <0.10 U <018 UJ t <0.20 U 0.030 0.020 0.024 - <0.0040 U - - 0.0096 J - - -
OWDFMWO01 ERH030 2016-04-19 <13U f — <38U bf <56 U bf <0.10 U <0.10 U <0.10 U <0.20 U <0.0050 U <0.0050 U <0.0050 U — — — — — — — — —
OWDFMW01 ERH031 4/19/2016* <9u f — <36U bf <67U bf <0.10 U <0.10 U <0.10 U <0.20 U <0.0050 U <0.0050 U <0.0050 U — — — — — — — — —
OWDFMWO01 ERHO044 2016-07-19 <25U — <16U f <40 U bf <0.10 U <0.10 U <0.10 U <0.20 U <0.0050 U 0.0027 J <0019U bf — — — — — — — — —
OWDFMWO01 ERH104 2016-10-20 - <18 U 54 Y 110 <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
OWDFMWO01 ERH105 10/20/2016* — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
OWDFMWO01 ERH118 2016-11-15 - <18 U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
OWDFMWO01 ERH119 11/15/2016* — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
OWDFMWO01 ERH147 2016-12-14 - <18 U <58 U z 39J <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
OWDFMWO01 ERH148 12/14/2016* — <18 U <57 U z 46 <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
OWDFMWO01 ERH184 2017-01-12 - <18 U <25U 45 Y <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
OWDFMWO01 ERH227 2017-02-09 — <18 U <23U z 44 <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
OWDFMW01 ERH286 2017-03-08 — <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
OWDFMWO01 ERH321 2017-04-04 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
OWDFMW01 ERH389 2017-07-05 — <18U <25U <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
OWDFMWO01 ERH435 2017-10-26 — <18 U 110 Y <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
OWDFMW01 ERH566 2018-03-14 — <18U 310J z <40U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
OWDFMWO01 ERH612 2018-04-26 — <18 U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
OWDFMW01 ERH658 2018-07-26 — <18U <25U <40 U <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <80.0 U
OWDFMWO01 ERH702 2018-10-24 — <18 U 250) h Y 160J h <0.30 U <0.50 U <0.30 U <0.30 U <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <800 UJ |
OWDFMWO01 ERH757 2019-01-23 — <18 U <25U <40 U <030UJ s <050 UJ s <030UJ s <030 UJ s <0.10 U <0.10 U <0.10 U — — — — — — — <4.00 U <800 UJ |
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First Quarter 2019 - Quarterly Groundwater Monitoring Report, Red Hill Bulk Fuel Storage Facility, JBPHH, O'ahu, Hawai'i

Table Notes:

A data verification effort was conducted after the Second Quarter 2018 groundwater monitoring event to verify reported values and make data qualification consistent with the current data validation procedures. As such, data presented in the Third Quarter 2018 groundwater
monitoring event and succeeding cumulative data tables may differ from data presented in cumulative data tables in previous reports.
DOH Tier 1 Environmental Action Levels, Table D-1b. Groundwater Action Levels (Groundwater IS a current or potential drinking water resource, surface water body IS NOT located within 150 meters of release site).

Ho/L
Grey highlight
Bold

*
k%
*kkk

*kkkk

Result Qualifiers
J
U

micrograms per liter

Exceeds EAL

Detected value

Duplicate sample

Samples ES087 and ES088 possibly switched prior to analysis.
TPH-g analyzed by either 8015 or 8260.

Analyzed by either 8260, 8260 SIM, 8011, and/or 504.1.

MDL values were used for non-detects.

MRL values were used for non-detects.

No analytical lab reports found, could not verify results.

No analytical lab reports available, used data table from groundwater monitoring report.

Results from stilling basin, pumps offline.
Results from stilling basin, pumps online.
Analyzed by Method 6010B.

Analyzed by Method 6020.

Analyzed by Method 200.8.

Q)

Estimated value.

The compound was analyzed for but not detected above the stated limit.

Reason Codes (rc)

b

O - O O

-~ 0 = Qa9 3

<

Data Notes (note)

ON< X = —

Presumed contamination from preparation (method blank).
Calibration %RSD, r, r%, or %D were noncompliant.

Matrix Spike/Matrix Spike Duplicate or Duplicate RPD was high.
Presumed contamination from field blank or equipment rinsate.
Holding times were exceeded.

Internal standard performance was unsatisfactory.

Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD was not within control limits.

Instrument performance check was noncompliant.
Matrix Spike/Matrix Spike Duplicate recovery was poor.
Calibration RRF was <0.05.

Surrogate recovery was outside QC limits.

Presumed contamination from trip blank.

Unusual problems found with the data. Description of the problem can be found in the associated laboratory or groundwater monitoring report.

RL/DL elevated due to chromatographic interference.

Chromatographic signature was mostly non-petroleum hydrocarbon peaks.

Possible high bias due to matrix interference.

Chromatographic pattern was inconsistent with the profile of the reference fuel standard.

Chromatographic signature does not resemble a petroleum product.
Chromatogram is main match to hydrocarbons in diesel fuel range.

lofl
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Appendix A.2 Groundwater Concentration Graphs
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All results in micrograms per liter (ug/L or parts per billion).
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Appendix A.2 Groundwater Concentration Graphs
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Appendix A.3.1 Cumulative Natural Attenuation Parameters Graphs
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Methane results in micrograms per liter (ug/L or parts per billion).
All other results in milligrams per liter (mg/L or parts per million).
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Appendix A.3.2 First Quarter 2019 Natural Attenuation Parameter Graphs
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RHMW11-01 to -04 were not sampled during this monitoring event.



Table A.4-1: Depth to Groundwater (ft btoc) in Red Hill Groundwater Monitoring Wells

Sample Date *® | RHMW2254-01 | RHMWO01 | RHMWO02 | RHMWO03 | RHMWO04 | RHMWO05 | RHMWO06 | RHMWO7 | RHMWO08 | RHMWO09 | RHMW10 |HDMW2253-03] OWDFMWO1
7-Feb-2019 ¢ —_ —_ — — — — — — — — — 205.81 —
24-Jan-2019 — 82.30 84.96 101.22 81.66 — — — — — — — —
24-Jan-2019 © 81.01 — — — — — — — — — 476.15 — _
23-Jan-2019 © 82.64 — — — — — — 196.99 — — — — 118.85
22-Jan-2019 © — 82.39 — 101.19 — — — — — 375.99 — —_ —
21-Jan-2019 © — — 85.00 — 292.48 81.80 239.57 — 290.98 — — — _
13-Dec-2018 °© 81.16 — — — — — — — — — — — —
12-Dec-2018 © 82.81 — — — — — — — — — — — —
14-Nov-2018 ° 81.14 — — — — — — — — — — — —
13-Nov-2018 © 82.53 — — — — — — — — — — — —
31-Oct-2018 © — — — — — — — — — — 476.54 — —
30-Oct-2018 — 82.64 85.34 101.58 — 81.99 — — — — — — —
25-Oct-2018 °© — 82.76 — — — — — — — — — — —
24-Oct-2018 ° — — — — 293.09 — — — 291.59 — — — 119.28
23-0ct-2018 © — — 85.53 101.71 — — 240.16 197.58 — 376.39 — — _
22-Oct-2018 © 81.73 — — — — 82.14 — — — — — 206.65 —
21-Aug-2018 — — 86.32 102.58 — — — — — — — — —
26-Jul-2018 © — — — — 293.80 — — — — — — — 119.74
25-Jul-2018 — 83.55 86.33 102.58 — 82.89 — — — — — — —
24-Jul-2018 © — — — 102.48 — — — — — 377.21 — — —
24-Jul-2018 © — 83.65 86.19 — — — — 197.97 292.35 — 476.89 — —
23-Jul-2018 © 82.26 — — — — 82.92 240.77 — — — — 207.36 —
Jun-2018 — 83.63 86.34 102.57 — 82.99 — — — — — — —
22-May-2018 — 83.61 86.29 102.56 — 82.97 — — — — — — —
26-Apr-2018 — — — — — — — — — — — — 119.80
25-Apr-2018 — 83.47 86.14 102.38 — 82.86 — — — — — — —
25-Apr-2018 — 83.43 — 102.33 293.63 — — — — 377.28 — — —
24-Apr-2018 — — 86.19 — — — — 197.50 — — 477.30 — —
23-Apr-2018 82.08 — — — — 82.73 240.65 — 292.04 — — 207.33 —
20-Mar-2018 — 83.56 86.24 102.55 — 82.89 — — — — — — —
14-Mar-2018 82.40 — — — 293.82 — — — — — — — 119.62
13-Mar-2018 — — 86.24 — — 82.92 — 198.30 — 377.40 477.40 — —
12-Mar-2018 — 83.44 — 102.40 — — 240.81 — 292.25 — — 207.43 —
21-Nov-2017 — 83.66 — 102.62 — — — — — — — — —
15-Nov-2017 — — 86.28 — — — — — — — — — —
14-Nov-2017 — — — — — — 240.96 — — — — — —
31-Oct-2017 — — — — — — — — — — — 207.59 —
26-Oct-2017 — — — — — — — — — — — — 119.81
25-Oct-2017 — 83.79 — — — — — 198.06 — — 477.79 — —
24-Oct-2017 81.36 — — — 294.07 83.21 — — — 377.73 — — —
23-Oct-2017 — — 86.38 102.76 — — 241.18 — 292.77 — — — —
21-Jul-2017 — 83.43 86.50 — — 82.81 — — — — — — —
06-Jul-2017 — — 85.88 102.09 — — — — — — — — —
05-Jul-2017 82.14 82.11 — — 293.38 82.49 — — — 377.23 — — 119.39
04-Jul-2017 — — — — — — 240.55 197.78 292.14 — 477.26 — —
22-Jun-2017 — 82.94 85.59 101.89 — 82.30 — — — — — — —
06-Jun-2017 82.66 — — 101.76 — 82.17 — — — — — — —
05-Jun-2017 — 82.80 85.42 — — — — — 291.68 — 477.20 — —
26-May-2017 — 82.45 85.13 101.39 — 81.80 — — — — — — —
04-May-2017 — — — — — — — — — — 476.45 — —
02-May-2017 80.12 — — — — — — — 291.42 — — — —
01-May-2017 — 82.50 85.09 101.34 — 81.82 — — — — — —
20-Apr-2017 — 82.59 85.25 101.50 — 81.94 — — — — — — —
04-Apr-2017 — — 85.27 101.55 — — — — 291.38 376.70 — — 118.87
03-Apr-2017 80.23 82.43 — — 292.78 81.81 239.86 197.07 — — — — —
24-Mar-2017 — 82.49 85.19 101.45 — 81.84 — — — — — — —
08-Mar-2017 — 82.28 — — — 81.61 — — — — — 206.13 188.61
07-Mar-2017 — — 84.99 101.30 — — 239.63 197.08 — 376.30 — — —
06-Mar-2017 80.06 — — — 292.62 — — — 291.19 — — — —
22-Feb-2017 — 82.37 85.01 101.31 — 81.72 — — — — — — —
09-Feb-2017 — — — — — — — — — — — — 119.03
08-Feb-2017 — 82.69 — 101.55 — — — 197.25 — 376.67 — — —
07-Feb-2017 — — 85.24 — — 81.91 239.90 — — — — 206.32 —
06-Feb-2017 80.29 — — — 292.85 — — — 291.51 — — — —
31-Jan-2017 — 82.45 85.13 101.46 — 82.04 — — — — — — —
12-Jan-2017 — — — 101.59 — — — — — — — — 118.93
11-Jan-2017 — 82.70 — — — — — — 291.26 376.10 — — —
10-Jan-2017 — — 85.29 — — 82.10 — 197.02 — — — 206.12 —
09-Jan-2017 80.39 — — — 292.48 — 239.76 — — — — — —
21-Dec-2016 — — — — — — — — 291.69 — — — —
20-Dec-2016 — 82.67 85.36 101.61 — 82.01 — — — — — — —
14-Dec-2016 — — — 101.81 — — — — — — — — 119.09
13-Dec-2016 — 82.88 85.51 — 292.61 — — 197.13 — — — 206.33 —
12-Dec-2016 80.49 — — — — 82.12 240.04 — 291.42 376.28 — — —
18-Nov-2016 80.45 82.85 85.55 101.78 293.11 82.19 240.17 197.45 291.63 376.74 — — 119.07
17-Nov-2016 — 82.92 85.56 101.82 — 82.24 — — — — — — —
16-Nov-2016 — — — — — — — — — — — 206.83 —
15-Nov-2016 — — 85.35 101.87 — 82.25 — — 291.81 377.05 — — 119.29
14-Nov-2016 80.52 82.87 — — 293.22 — 240.31 197.56 — — — — —
25-Oct-2016 — — — — 293.33 — — — — 377.09 — — —
20-Oct-2016 80.68 — — — — — — — — — — — 119.39
19-Oct-2016 — 83.01 85.69 101.95 — 82.39 — — — — — — —
19-Oct-2016 — — 85.69 102.02 — 82.37 240.47 197.68 291.94 — — — —
18-Oct-2016 80.68 — — — — — — — — — — 207.02 —
17-Oct-2016 — 83.00 — — — — — — — — — — —
21-Sep-2016 — 83.13 85.74 102.06 — 82.44 — — — — — — —
23-Aug-2016 — 83.27 85.96 102.20 — 82.63 — — — — — — —
20-Jul-2016 80.96 83.32 85.99 102.31 — 82.63 — — — — — — —
19-Jul-2016 — — — — 293.60 — 240.70 197.79 — — — 207.42 119.65
21-Jun-2016 — 83.16 85.77 102.03 — 82.54 — — — — — — —
23-May-2016 — 83.14 85.81 102.03 — 82.50 — — — — — — —
20-Apr-2016 80.57 82.97 85.63 101.91 — 82.31 — — — — — — —
19-Apr-2016 — — — — 293.21 — 240.35 197.76 — — — 206.97 119.28
15-Mar-2016 — 82.89 85.60 101.82 — 82.26 — — — — — — —
17-Feb-2016 — 83.17 85.81 102.10 — — — — — — — — —
20-Jan-2016 81.00 83.31 85.97 102.21 — — — — — — — — —
19-Jan-2016 — — — — 293.61 — 240.69 198.24 — — — 207.42 119.82
17-Dec-2015 — 83.76 86.36 102.56 — 83.18 — — — — — — —
18-Nov-2015 — 84.25 86.93 103.24 — 84.62 — — — — — — —
20-Oct-2015 82.34 84.00 86.38 103.38 — — — — — — — — —
19-Oct-2015 — — — — 294.61 — 241.69 198.88 — — — 208.40 120.88
23-Sep-2015 — 84.26 86.91 103.21 — 83.63 — — — — — — —
27-Aug-2015 — 84.44 87.13 103.41 — 83.69 — — — — — — —
20-Aug-2015 — — — — 295.10 — — — — — — — —
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Table A.4-1: Depth to Groundwater (ft btoc) in Red Hill Groundwater Monitoring Wells (cont'd)

Sample Date ®> | RHMW2254-01 | RHMWO1 | RHMWO02 | RHMWO03 | RHMW04 | RHMWO05 | RHMWO06 | RHMWO07 | RHMW08 | RHMWO09 | RHMW10 |HDMW2253-03) OWDFMWO1
28-Jul-2015 — — — — — — 241.98 — — — — — —
27-Jul-2015 — — — — — — — 198.61 — — — —_ —
22-Jul-2015 — — — — — — — — — — — 208.69 120.99
21-Jul-2015 82.24 — — — — 83.76 — — — — — —_ —
20-Jul-2015 — 84.58 87.24 103.44 — — — — — — —_ —_ —
25-Jun-2015 — 84.58 87.28 103.57 — 83.75 — — — — — —_ —
28-May-2015 — 84.29 86.97 103.24 — 83.95 — — — _ — —_ —
23-Apr-2015 — — — — — — — 198.40 — — — —_ —
22-Apr-2015 — — — — 294.43 — 241.59 — — — — — 120.68
21-Apr-2015 82.99 — — — — 83.72 — — — _ — —_ —
20-Apr-2015 — 84.33 86.97 103.18 — — — — _ — —_ —_ —
26-Mar-2015 83.83 86.04 102.79 — 83.24 — — — _ — —_ —
27-Feb-2015 83.68 86.28 102.52 — 83.06 — — — _ — —_ —
29-Jan-2015 — — — — 293.91 — — — — — — 206.67 —
28-Jan-2015 — — 86.35 102.63 — — — — _ — —_ —_ —
27-Jan-2015 81.37 83.63 — — — 83.03 — — — _ — —_ —
26-Jan-2015 — — — — — — — — — — — — 120.54
23-Dec-2014 — 83.67 86.37 102.64 83.05 — — — _ — —_ —
20-Nov-2014 — 83.87 86.56 102.78 83.35 — — — _ — —_ —
28-Oct-2014 83.44 — — — — 83.21 — — — _ — —_ —
27-Oct-2014 — 83.79 86.51 102.78 — — — — _ — —_ —_ —
22-Oct-2014 — — — — — — — — — — — 207.99 120.49
25-Sep-2014 — 84.64 87.27 103.51 — 84.10 — — — _ — —_ —
27-Aug-2014 — 84.01 86.65 102.87 — 83.04 — — — _ — —_ —
24-Jul-2014 — — — — — — — — — — — — 120.57
23-Jul-2014 — — — — 294.33 — — — — — — 208.08 —
22-Jul-2014 82.19 — — 102.98 — 83.49 — — — _ — —_ —
21-Jul-2014 — 84.13 86.80 — — — — _ — — —_ —_ —
23-Jun-2014 — 84.06 86.72 103.99 — 83.54 — — — _ — —_ —
10-Jun-2014 — 83.93 86.55 — — 83.34 — — — _ — —_ —
27-May-2014 — 83.91 86.60 102.85 — 83.31 — — — _ — —_ —
22-May-2014 — 83.81 86.47 — — 83.15 — — — _ — —_ —
08-May-2014 — 84.03 86.68 — — 83.46 — — — _ — —_ —_
21-Apr-2014 — 83.93 86.58 102.80 — 83.27 — — — —_ — — —
07-Apr-2014 — 83.42 86.43 — — 83.21 — — — _ — —_ —_
28-Mar-2014 — 83.76 86.42 102.65 — 83.18 — — — _ — —_ —_
24-Feb-2014 — 83.54 86.24 102.47 — 82.97 — — — _ — —_ —
10-Feb-2014 — 84.49 86.16 102.47 — 82.83 — — — _ — —_ —_
04-Feb-2014 81.08 83.54 86.20 — — 82.89 — — — — — 207.72 —
03-Feb-2014 81.08 83.54 86.20 — — 82.91 — — — — — 207.72 —
31-Jan-2014 81.03 83.53 86.19 — — 82.88 — — — — — 207.73 —
30-Jan-2014 81.09 83.53 86.21 — — 82.93 — — — — — 207.67 —
29-Jan-2014 80.35 83.56 86.22 — — 82.94 — — — — — 207.75 —
28-Jan-2014 80.40 83.56 86.25 102.52 — 82.94 — — — — — 207.76 —
27-Jan-2014 80.33 83.55 86.23 — — 82.93 — — — — — 207.8 —
24-Jan-2014 80.38 83.57 86.23 — — 82.93 — — — — — 207.75 —
23-Jan-2014 80.40 83.58 86.24 — — 82.94 — — — — — 207.8 —
22-Jan-2014 80.40 83.53 86.20 — — 82.87 — — — — — 207.66 —
16-Jan-2014 80.60 — — — — 83.09 — — — _ — —_ —_
15-Jan-2014 — 83.94 86.62 — — — — _ — — —_ —_ —
23-Dec-2013 — 84.09 86.72 103.00 — 83.72 — — — _ — —_ —_
21-Nov-2013 — 84.26 86.91 103.16 — 83.70 — — — _ — —_ —
23-0ct-2013 — — — — — — — — — — — — 120.74
22-Oct-2013 — 84.47 87.08 103.31 — 83.80 — — — _ — —_ —
21-Oct-2013 — 84.47 87.08 103.31 — — — — _ — —_ —_ —
26-Sep-2013 — 84.57 87.20 103.43 — 84.00 — — — _ — —_ —_
29-Aug-2013 — 84.66 86.28 103.50 — 84.09 — — — _ — —_ —_
24-Jul-2013 — — — — — — — — — — — — 120.72
23-Jul-2013 82.56 — — — — 83.85 — — — _ — —_ —
22-Jul-2013 — 84.29 86.96 103.23 — — — — — _ — —_ —
13-Jul-2013 — 84.29 86.96 103.23 — 83.85 — — — _ — —_ —_
27-Jun-2013 — 84.22 86.86 103.12 — 83.66 — — — _ — —_ —
30-May-2013 — 84.03 86.69 102.95 — 83.41 — — — _ — —_ —_
25-Apr-2013 — 83.84 86.50 102.78 — 83.41 — —_ _ _ — — —
24-Apr-2013 — — — — — — — — — — — 208.03 120.15
23-Apr-2013 82.61 — — — — 83.41 _ — —_ —_ —_ —
22-Apr-2013 — 83.84 86.50 102.78 — — — —_ —_ _ — — —
28-Mar-2013 — 83.82 86.48 102.75 — 83.19 — — — _ — —_ —_
28-Feb-2013 — 84.04 86.62 102.87 — 83.43 — — — _ — —_ —_
04-Feb-2013 — 84.04 — — — — — _ — — —_ —_ —
01-Feb-2013 — — 86.62 102.87 — 83.43 — — — _ — —_ —_
30-Jan-2013 — — — — — — — — — — — 208.15 120.55
29-Jan-2013 82.78 — — — — 83.61 — _ — — —_ —_ —
28-Jan-2013 — — 86.75 102.98 — — — — — _ — —_ —
13-Jan-2013 — 84.05 86.87 103.14 — 83.70 — — — _ — —_ —_
12-Dec-2012 — 84.21 86.87 103.14 — 83.70 — — — _ — —_ —
07-Nov-2012 — — — — — — — — — — — 208.20 —
12-Nov-2012 — 84.23 86.85 103.10 — 83.70 — — — _ — —_ —
23-Oct-2012 83.05 — — — — 83.72 — _ — — —_ —_ —
22-Oct-2012 — 84.19 86.81 103.05 — — — — — _ — —_ —
Oct-2012 — 84.19 86.81 103.50 — 83.72 — — — _ — —_ —_
Aug-2012 — 84.19 86.81 103.30 — 83.62 — — — _ — —_ —
20-Jul-2012 — 84.05 — — — — — — _ — —_ —_ —
19-Jul-2012 - - — — — — — — — — — 207.87 120.15
18-Jul-2012 — — 86.70 103.09 — — — — — _ — —_ —
17-Jul-2012 — — — — — 83.50 — — — _ — —_ —
Jul-2012 — 84.20 86.64 102.89 — 83.41 — — — _ — —_ —
Jun-2012 — 84.34 86.95 103.17 — 83.97 — — — _ — —_ —
May-2012 — 84.09 86.71 102.98 — 83.53 — — — _ — —_ —
26-Apr-2012 — — — — — — — — — — — 207.76 120.29
17-Apr-2012 — 83.60 — — — — — — _ — —_ —_ —
16-Apr-2012 — — 86.34 102.71 — 83.17 — — — _ — —_ —
Mar-2012 — 83.41 86.51 102.45 — 82.79 — — — _ — —_ —
14-Feb-2012 — 83.75 — — — — — — _ — —_ —_ —
01-Feb-2012 — — — — — 83.15 — — — _ — —_ —
Feb-2012 — 83.80 86.41 102.71 — 83.20 — — — _ — —_ —
26-Jan-2012 — — 86.31 102.56 — — — — — _ — —_ —
24-Jan-2012 — — — — — — — — — — — 207.60 120.02
Jan-2012 — 83.57 86.18 102.56 — 82.90 — — — _ — —_ —
Dec-2011 — 83.49 86.10 102.36 — 82.85 — — — _ — —_ —
02-Nov-2011 — 83.71 — — — — — _ — — —_ —_ —
Nov-2011 — 83.60 86.25 102.47 — 83.00 — — — _ — —_ —
26-Oct-2011 — — — — — — — — — — — 207.73 120.12
25-Oct-2011 — — — — — 83.15 — — — _ — —_ —
24-Oct-2011 — — 86.38 102.90 — — — — — _ — —_ —
Oct-2011 — 83.71 — — — — — _ — — —_ —_ —
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Table A.4-1: Depth to Groundwater (ft btoc) in Red Hill Groundwater Monitoring Wells (cont'd)

Sample Date ab RHMW2254-01 RHMWO01 RHMWO02 RHMWO03 RHMWO04 RHMWO05 RHMWO06 RHMWO7 RHMWO08 RHMWO09 RHMW10 |HDMW2253-03| OWDFMWO01
Sep-2011 — 83.81 86.44 102.69 — 83.21 — — — — — — —
Aug-2011 — 83.81 86.42 102.66 — 83.21 — — — — — — —
20-Jul-2011 — 83.60 — — — —_ — — — — — — —
19-Jul-2011 — — 86.28 102.49 — 83.08 — — — — — — —
Jul-2011 — 83.57 86.22 102.44 — 82.99 — — — — — — —
Jun-2011 — 83.41 86.11 102.33 — 82.81 — — — — — — —
May-2011 — 83.39 86.05 102.69 — 82.72 — — — — — — —
Apr-2011 — 83.54 86.18 102.39 — 82.90 — — — — — — —
Mar-2011 — 83.77 86.39 102.87 — 83.20 — — — — — — —
Feb-2011 — 83.82 86.48 103.02 — 83.20 — — — — — — —
Jan-2011 — 85.32 86.91 103.41 — 83.65 — — — — — — —
Dec-2010 — 84.87 87.55 103.98 — 84.22 — — — — — — —
Nov-2010 — 85.20 87.84 104.30 — 84.60 — — — — — — —
Oct-2010 — 85.29 87.91 104.13 — 84.75 — — — — — — —
Sep-2010 — 85.30 87.92 104.13 — 84.71 — — — — — — —
Jul-2010 — 85.03 87.66 103.89 — 84.48 — — — — — — —
Jun-2010 — 84.87 87.51 103.74 — 84.30 — — — — — — —
May-2010 — 84.80 87.43 103.66 — 84.23 — — — — — — —
Apr-2010 — 84.75 87.37 103.60 — 84.17 — — — — — — —
Mar-2010 — 84.53 87.15 103.38 — 83.96 — — — — — — —
Feb-2010 — 84.24 86.89 103.14 — 83.60 — — — — — — —
Jan-2010 — 84.36 87.00 103.22 — 83.75 — — — — — — —
Dec-2009 — 84.12 86.75 103.00 — 83.53 — — — — — — —
Nov-2009 — 83.91 86.56 102.81 — 83.25 — — — — — — —
Oct-2009 — 84.24 86.87 103.07 — 83.62 — — — — — — —
Sep-2009 — 84.21 86.84 103.07 — 83.61 — — — — — — —
Aug-2009 — 84.04 86.71 102.84 — 83.51 — — — — — — —
Jul-2009 — 83.75 86.42 102.67 — 83.09 — — — — — — —
May-2009 — 83.50 86.15 102.41 — — — — — — — — —
Apr-2009 b — 83.72 86.37 102.59 — — — — — — — — —
Mar-2009 — 83.82 86.44 102.64 — — — — — — — — —
Feb-2009 — — 86.35 102.56 — — — — — — — — —
Jan-2009 — 83.13 85.79 102.04 — — — — — — — — —
Nov-2008 — 83.91 86.56 102.80 — — — — — — — — —
Oct-2008 — 83.80 86.45 102.49 — — — — — — — — —
Jul-2008 — 83.37 86.10 102.45 — — — — — — — — —
Jan-2008 — 84.67 86.23 — — — — — — — — — —
Sep-2007 — — 86.80 103.44 — — — — — — — — —
28-Jun-2005 87.00 83.56 — — — — — — — — — — —
17-Feb-2005 86.48 82.64 — — — — — — — — — — —
Notes:

— no data

ft feet

btoc below top of casing

& Dates in month year format (e.g., Sep 2007) were obtained from oil/water interface reports, and exact dates were not available.

® The April 2009 measurements were pushed back a week (to 5/6/2009) due to the RHMWO5 installation.

¢ The measurements have been corrected based on water level tape calibration and gyroscopic survey. See associated groundwater monitoring report.

Source:

Depth to groundwater values from recent oil/water interface reports and from the Appendix A Groundwater Tables GW-9, GW-10, GW-14, GW-15, and GW-17 through GW-24 in:
Department of the Navy. 2007. Existing Data Summary and Evaluation Report for Groundwater Flow and Contaminant Fate and Transport Modeling, Red Hill Bulk Fuel Storage Facility, Joint Base
Pearl Harbor-Hickam, O‘ahu, Hawai'i; March 5, 2017 [Revision 00]. Prepared by AECOM Technical Services, Inc., Honolulu, HI. Prepared for Defense Logistics Agency Energy, Fort Belvoir, VA,
under Naval Facilities Engineering Command, Hawaii, JBPHH HI.
Reference points for these depth to water measurements may have varied over time:
- Reference points for data prior to October 2016 are unknown.
- Reference points for RHMWO01 to RHMW05, OWDFMWO01, and HDMW2253-03 are the tops of permanent casings.

- Reference point for RHMW2254-01 was the top of the PVC casing for data prior to March 2018, and the high precision survey mark for data from March 2018 onwards.

- Reference points for RHMWO06 to RHMW 10 from October 2016 to July 2017 groundwater LTM events were the tops of the stand tubes (RHMWO06 and RHMWO07) and the tops of the slip rings
(RHMW08, RHMW09, and RHMW10).
- Reference points for RHMWO06 to RHMW 10 from October 2017 groundwater LTM event onwards are the high precision survey mark on the tops of the gray plates.
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Depth to Groundwater Time Series - RHMWO02

T 6T0C INC
- 6T0¢C uer
- 8T0¢ InC
- 8T0c¢ uer
- LT0¢C INC
- LT0c uer
- 9T0¢ InC
- 9T0c¢ uer
- STOC InC
- STOC uer
- v10cC INC
- ¥T0c uer
- €T0¢ INC
- €T0c uerl
- ¢toc InrC
- ¢10c uer
- TTOC InC
- TTOC ver
- 0TOC InC
- 0Toc uer
- 600¢ InC
- 600¢ uer
- 800¢ InC
- 800¢ uer
- L00¢ InC
- L00¢ uer
- 900¢ InC
- 900¢ uer

1 500z Inc

1 G002 uer

84

85

~
[ee] [ee]

88

(0019 3) 1I8yempunois o1 yidaeg

[*2}
[ce}

Sample Date




Depth to Groundwater Time Series - RHMWO03

L & 2

T 6T0C INC
- 6T0¢C uer
- 8T0¢ InC
- 8T0c¢ uer
- LT0¢C INC
- LT0c uer
- 9T0¢ InC
- 9T0c¢ uer
- STOC InC
- STOC uer
- v10cC INC
- ¥T0c uer
- €T0¢ INC
- €T0c uerl
- ¢toc InrC
- ¢10c uer
- TTOC InC
- TTOC ver
- 0TOC InC
- 0Toc uer
- 600¢ InC
- 600¢ uer
- 800¢ InC
- 800¢ uer
- L00¢ InC
- L00¢ uer
- 900¢ InC
- 900¢ uer

1 500z Inc

1 G002 uer

100

101

N ™
o o
— —

(0019 3) 1I8yempunois o1 yidaeg

104

105

Sample Date




Depth to Groundwater Time Series - RHMWO04
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Depth to Groundwater Time Series - RHMWO06
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Depth to Groundwater Time Series - RHMWO07
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Depth to Groundwater Time Series - RHMWO0S8
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Depth to Groundwater Time Series - RHMWO09
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Depth to Groundwater Time Series - RHMW10
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Depth to Groundwater Time Series - HDMW2253-03

7 6T0C INC
- 6T0C uer
- 8T0c¢ INC
- 8T0c¢ uerl
- L10C InC
- LTOcC uer
- 9T10¢ INC
- 9T0¢ uer
- STOC InC
- GTOC uer
- ¥T0c¢ InC
- v10c uer
- €T0¢ InC
- €T0c uer
- ¢t1oc Inc
- ¢10¢ uer
- TT0C InC
- TTOC uer
- 0TOC InC
- 0TOcC uer
- 600¢ InC
- 600¢ uer
- 800¢ Inr
- 800¢ uer
- £00c InrC
- L00¢ uer
- 900¢ InC
- 900¢ ver

1 00z Inc

1 G00z uer

205

206

(001g 1) J8r@MpPUNOIH 01 YidaQ

209

210

Sample Date




Depth to Groundwater Time Series - OWDFMWO01

T 610 INC
- 6T0¢C uer
- 8T0¢ InC
- 8T0¢ uer
- LT0C INC
- LTO¢ uer
- 9TO0C INC
- 9T0¢ uer
- STOC INC
- STO¢C uer
- vT0cC InC
- ¥10¢ uer
- €T0¢ InC
- €T0c uer
- ¢toc InC
- ¢T0c uerl
- TT0¢ InC
- TTOC uer
- 0TO¢ InC
- 0TOC uer
- 600¢ InC
- 600¢ uer
- 800¢ InC
- 800¢ uer
- L00¢ InC
- L00¢ uer
- 900¢ InC
- 900¢ uer

5002 INC

1 G002 uer

118

(001q 1) J18r@MpPUNOIH 01 YyidaQ

123

Sample Date
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Red Hill Groundwater Sampling Log

WELL NO. RHMW2254-01 LOCATION: Inside Tunnel PROJECT NO. 60571032
DATE: 12/12/18 TIME: 08:00 CLIMATIC CONDITIONS: In Tunnel
Depth to Final Depth to
groundwater Depth Product Depth to bottom Purge
Previous | Current Previous | Current | Flowrate | Start Total Battery
(ft btoc) | (ft btoc) . :
(ft btoc) (ft btoc) (ft btoc) (ft btoc) | (mL/min) | Time | Volume (gal) Pack
8260 | “5°° | s270@ D
: 08:20 . ) eep
” 8283 @ 11:28 n/a 115.79 n/a 300 08:30 25 Cycle 90
82.55 08:25
Pump settings: Pressure (PSI) Discharge (sec) Fill (sec)
Previous/Actual 55 S 7 | 7 23 | 23
Headspace VOCs: 0.9 ppm Ambient VOCs: 0.0 ppm
Headspace Oz: 20.9 % Ambient Oz: 20.9 %
Headspace LEL: 0 % Ambient LEL: 0 %
Ambient CO: 0 ppm Ambient H2S: 0 %
O/W Interface Probe Solinst H.Oil/ : )
Type/Water Level Meter: Solinst WLM 101 Serial Number: 269453/N-1
Gas Detector Type: MultiRAE Serial Number: 74q7
Water Quality Meter Type: Smart TROLL Serial Number: 589972

Stabilization:+/- 0.2 °C, +/- 3% conductivity, +/- 10% DO, +/- 0.1 pH, +/-10 mv ORP, turb=as low as possible (< 10 NTU ideal) for 3 consecutive
readings following a min of 5 readings

Depth to water measured from outside casing (free fall). Measure to survey mark.
* 200’ Oil/Water Interface Probe measurement
** 500’ Calibrated Water Level Meter measurement (N-1)

SAMPLING EQUIPMENT: Dedicated bladder pump

APPEARANCE OF SAMPLE: COLOR: Clear

SEDIMENT: None

ODOR/OTHER: No odor

LABORATORY ANALYSIS PARAMETERS AND PRESERVATIVES / NUMBER 18 primary + 11 dup + 18 MS/MSD =

AND TYPES OF SAMPLE CONTAINERS USED: 47 total
Amber Poly
\H/8I62+4+4 -12 1-L: 3+3+6=12 250 mL H2S04: 1
H2§O4' a=4 1-L (800mL): 2+2+4=8 250 mL HCI (brown): 1 filtered
= 500-mL: 2+2+4=8 250 mL unpreserved.: 1

SAMPLE IDENTIFICATION NUMBER(S)

DATE: 12/12/18

ERH719 (N, MS/MSD), ERH720 (Dup). and ERH718 (Trip Blank)

TIME:

DECONTAMINATION PROCEDURES:

NOTES:

ERH718 @ 08:40; ERH719 & ERH720 @ 09:25

Alconox, DI H20, Isopropyl, and DI H20 wash

End: 11:30

Strong paint/solvent odor @ warehouse on 12/11/18 while prepping bottles.

SAMPLED BY:

MH, KE, MD SAMPLES DELIVERED TO:

APPL

TRANSPORTER:

FedEx
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WELL NO. RHMW2254-01 LOCATION: Inside Tunnel PROJECT NO. 60571032

SP.

DTW GALLONS TDS COND. D.O. TURB. TEMP ORP SAL
TIME ** REMOVED (ppm) pH (mS/cm) (mg/L) (NTU) . (°C) (mvV) (ppt)
08:30 Start purge
08:42 Water at surface
08:44 — <0.25 355.18 7.40 0.55 — 0.03 22.67 54.1 0.3
08:49 — 0.25 359.80 7.60 0.55 8.52 0.02 22.17 61.0 0.3
08:54 — 0.50 359.89 7.64 0.55 8.56 0.05 22.04 67.8 0.3
08:59 — 0.75 360.53 7.65 0.55 8.55 0.01 21.99 71.6 0.3
09:04 — 1.0 361.04 7.66 0.56 8.57 0.01 21.96 73.5 0.3
09:09 — 15 361.52 7.65 0.56 8.58 0.07 21.95 74.8 0.3
09:14 — 2.0 361.70 7.67 0.56 8.58 0.02 21.94 77.1 0.3
09:19 — 25 361.76 7.65 0.56 8.58 0.02 21.95 77.9 0.3

Reduced flow rate to ~100 mL/min for sampling VOAs
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Red Hill Groundwater Sampling Log

WELL NO. RHMW2254-01 LOCATION: Inside Tunnel PROJECT NO. 60571032
DATE: 12/13/18 TIME: 08:00 CLIMATIC CONDITIONS: In Tunnel
Depth to Final Depth to
groundwater Depth Product Depth to bottom Purge
Previous | Current Previous | Current | Flowrate | Start Total Battery
(ft btoc) | (ft btoc) . :
(ft btoc) (ft btoc) (ft btoc) (ft btoc) | (mL/min) | Time | Volume (gal) Pack
8260 | %2 s @ D
: 07:55 . ) eep
” 8118@ 11:00 n/a 115.79 n/a 300 08:10 35 Cycle 90
82.55 08:00
Pump settings: Pressure (PSI) Discharge (sec) Fill (sec)
Previous/Actual 55 S 7 | 7 23 | 23
Headspace VOCs: 2.8 ppm Ambient VOCs: 0.0 ppm
Headspace Oz: 20.9 % Ambient Oz: 20.9 %
Headspace LEL: 0.0 % Ambient LEL: 0.0 %
Ambient CO: 0 ppm Ambient H2S: 0 %
O/W Interface Probe Solinst H.Oil/ : )
Type/Water Level Meter: Solinst WLM 101 Serial Number: 269453/N-1
Gas Detector Type: MultiRAE Serial Number: 74q7
Water Quality Meter Type: Smart TROLL Serial Number: 589972

Stabilization:+/- 0.2 °C, +/- 3% conductivity, +/- 10% DO, +/- 0.1 pH, +/-10 mv ORP, turb=as low as possible (< 10 NTU ideal) for 3 consecutive
readings following a min of 5 readings

Depth to water measured from outside casing (free fall). Measure to survey mark.

* 200’ Oil/Water Interface Probe measurement
** 500’ Calibrated Water Level Meter measurement (N-1)

SAMPLING EQUIPMENT:

APPEARANCE OF SAMPLE:

Dedicated bladder pump

COLOR: Clear

SEDIMENT: None

ODOR/OTHER: No odor

LABORATORY ANALYSIS PARAMETERS AND PRESERVATIVES / NUMBER

18 primary + 11 dup + 18 MS/MSD =

AND TYPES OF SAMPLE CONTAINERS USED: 47 total
Amber Poly
\H/8I62+4+4 -12 1-L: 3+3+6=12 250 mL H2S04: 1
H2§O4' a=4 1-L (800mL): 2+2+4=8 250 mL HCI (brown): 1 filtered
= 500-mL: 2+2+4=8 250 mL unpreserved.: 1

SAMPLE IDENTIFICATION NUMBER(S)

DATE: 12/13/18

ERH722 (N, MS/MSD), ERH723 (Dup). and ERH721 (Trip Blank)

TIME:

DECONTAMINATION PROCEDURES:

NOTES:

ERH721@ 08:05; ERH722 & ERH723@ 09:05

Alconox, DI H20, Isopropyl, and DI H20 wash

End: 11:00

Strong paint/solvent odor at warehouse on 12/11/18 while prepping bottles

SAMPLED BY:

MH, MD, KE SAMPLES DELIVERED TO:

APPL

TRANSPORTER:

FedEx
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WELL NO. RHMW2254-01 LOCATION: Inside Tunnel PROJECT NO. 60571032

SP.

DTW GALLONS TDS COND. D.O. TURB. TEMP ORP SAL
TIME ** REMOVED (ppm) pH (mS/cm) (mg/L) (NTU) . (°C) (mvV) (ppt)
08:14 Water at surface
08:15 — <0.25 355.94 7.22 0.55 8.71 0.02 23.07 85.8 0.3
08:20 — 0.25 356.55 7.52 0.55 8.64 0.00 22.27 87.5 0.3
08:25 — 0.5 356.73 7.59 0.55 8.66 0.00 22.08 88.7 0.3
08:30 — 0.75 357.30 7.60 0.55 8.68 0.01 22.01 88.9 0.3
08:35 — 1 357.44 7.61 0.55 8.67 -0.04 21.99 88.6 0.3
08:40 — 1.25 357.73 7.61 0.55 8.67 -0.01 21.97 88.3 0.3
08:45 — 2.0 357.27 7.61 0.55 8.66 0.00 21.94 88.0 0.3
08:50 — 2.25 357.69 7.62 0.55 8.67 0.01 21.93 87.8 0.3
08:55 — 3.0 357.59 7.62 0.55 8.68 -0.01 21.93 87.6 0.3
09:00 — 3.5 357.47 7.62 0.55 8.68 -0.01 21.90 87.5 0.3

Reduced flow rate to 100 mL/min for sampling VOAs
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Red Hill Groundwater Sampling Log

WELL NO. RHMW2254-01 LOCATION: Inside Tunnel PROJECT NO. 60571032
DATE: (Day 1) 01/23/19 TIME: 0758 CLIMATIC CONDITIONS: In Tunnel
Final | Depthto
Depth to groundwater Depth | Product Depth to bottom Purge
Previous Current (ft (ft btoc) Previous | Current | Flowrate | Start Total Battery
(ft btoc) (ft btoc) btoc) (ft btoc) (ft btoc) | (mL/min) | Time | Volume (gal) Pack
*81.83 | 82.70@0817 | g2.63@ Deep
81 75 62.66@0829 1051 N/A 115.79 N/A 300 0821 | 2.5 Cycle 90
Pump settings: Pressure (PSI) Discharge (sec) Fill (sec)
Previous/Actual 55 | 50 7 | 12 23 | 18
Headspace VOCs: 0.0 ppm Ambient VOCs: 0.0 ppm
Headspace O2: 20.9 % Ambient O2: 20.9 %
Headspace LEL: 0 % Ambient LEL: 0 %
Ambient CO: 0 ppm Ambient H2S: 0 %
O/W Interface Probe Heron H.Oil/ . .
Type/Water Level Meter: Solinst WLM 101 Serial Number: 250750/N-1
Gas Detector Type: MultiRAE Serial Number: 74Q7
Water Quality Meter Type: Smartroll Serial Number: 476554

Stabilization:+/- 0.2 °C, +/- 3% conductivity, +/- 10% DO, +/- 0.1 pH, +/-10 mv ORP, turb=as low as possible (< 10 NTU ideal) for 3 consecutive
readings following a min of 5 readings

Depth to water measured from outside casing (free fall). Measure to survey mark.
* 200’ Oil/Water Interface Probe measurement
** 500’ Calibrated Water Level Meter measurement (N-1)

SAMPLING EQUIPMENT: Dedicated bladder pump

APPEARANCE OF SAMPLE: COLOR: Clear

SEDIMENT: None

ODOR/OTHER: None

LABORATORY ANALYSIS PARAMETERS AND PRESERVATIVES / NUMBER 24 primary + 11 dup + 18 MS/MSD =

AND TYPES OF SAMPLE CONTAINERS USED: 53 total
Amber Poly
MRS ard = 1o 1-L: 3+3+6= 12 250 mL H2S04: 1
H2§O4' 54 Sﬁltered) - 10 1-L (800mL): 2+2+4=8 250 mL HCI (brown): 1 filtered
) = 500-mL: 2+2+4= 8 250 mL unpreserved.: 1
SAMPLE IDENTIFICATION NUMBER(S) ERH730 (N, MS/MSD), ERH731 (Dup). and ERH729 (Trip Blank)
DATE: 01/23/19 TIME: ERH729 — 0845, ERH730/ERH731 — Start; 0910 End: 10:49
DECONTAMINATION PROCEDURES: Alconox, DI H20, Isopropyl, and DI H20 wash
NOTES: PUMPS ON — MP3

SAMPLED BY: KL,MM,BM SAMPLES DELIVERED TO: APPL TRANSPORTER: FedEx
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WELL NO. RHMW2254-01 LOCATION: Inside Tunnel PROJECT NO. 60571032

SP.

DTW GALLONS TDS COND. D.O. TURB. TEMP ORP SAL
TIME ** REMOVED (ppm) pH (mS/cm) (mg/L) (NTU) . (°C) (mvV) (psu)
0826 Water at surface
0838 — <0.5 360.02 7.06 0.55 8.47 0.26 22.42 97.2 0.3
0842 — 0.5 360.93 7.33 0.56 8.54 0.23 22.04 97.7 0.3
0846 — 1 360.60 7.41 0.56 8.57 -0.28 21.96 98.1 0.3
0850 — — 360.94 7.45 0.56 8.59 -0.28 21.93 98.7 0.3
0854 — 2 361.05 7.47 0.56 8.59 -0.28 21.92 98.8 0.3
0858 — — 361.83 7.48 0.56 8.61 -0.28 21.92 98.1 0.3
0902 — 25 361.80 7.49 0.56 8.61 — 21.93 98.3 0.3
0910 Start Sampling Lower Flow Rate to 100mL/min for sampling
0920 Resume Sampling at 300 mL/min

1049 End Sampling




Red Hill Groundwater Sampling Log

Page 3 of 31

WELL NO. RHMW2254-01 LOCATION: Inside Tunnel PROJECT NO. 60571032
DATE: (Day 2) 01/24/19 TIME: 0738 CLIMATIC CONDITIONS: In Tunnel
Final | Depthto
Depth to groundwater Depth | Product Depth to bottom Purge
Previous Current (ft (ft btoc) Previous | Current | Flowrate | Start Total Battery
(ft btoc) (ft btoc) btoc) (ft btoc) (ft btoc) | (mL/min) | Time | Volume (gal) Pack
*81.83 81.07@0756 80.98@ Deep
8175 81.03@0758 1021 N/A 115.79 N/A 300 0802 | 3.5 Cycle 90
Pump settings: Pressure (PSI) Discharge (sec) Fill (sec)
Previous/Actual 55 | 55 7 | 7 23 | 23
Headspace VOCs: 0.1 ppm Ambient VOCs: 0.1 ppm
Headspace O2: 20.9 % Ambient O2: 20.9 %
Headspace LEL: 0 % Ambient LEL: 0 %
Ambient CO: 0 ppm Ambient H2S: 0 %
O/W Interface Probe Heron H.Oil/ . .
Type/Water Level Meter: Solinst WLM 101 Serial Number: 25070/N1
Gas Detector Type: MultiRAE Serial Number: 74Q7
Water Quality Meter Type: Smartroll Serial Number: 592203

Stabilization:+/- 0.2 °C, +/- 3% conductivity, +/- 10% DO, +/- 0.1 pH, +/-10 mv ORP, turb=as low as possible (< 10 NTU ideal) for 3 consecutive

readings following a min of 5 readings

Depth to water measured from outside casing (free fall). Measure to survey mark.
* 200’ Oil/Water Interface Probe measurement

** 500’ Calibrated Water Level Meter measurement (N-1)

SAMPLING EQUIPMENT: Dedicated bladder pump

APPEARANCE OF SAMPLE: COLOR: Clear

SEDIMENT: None

ODOR/OTHER: None

LABORATORY ANALYSIS PARAMETERS AND PRESERVATIVES / NUMBER 22 primary + 11 dup + 18 MS/MSD =

AND TYPES OF SAMPLE CONTAINERS USED: 51 total
Amber Poly
MO ard 1o 1-L: 3+3+6= 12 250 mL H2S04: 1
H2§O4' g=8 1-L (800mL): 2+2+4=8 250 mL HCI (brown): 1 filtered
U= 500-mL: 2+2+4=8 250 mL unpreserved.: 1
SAMPLE IDENTIFICATION NUMBER(S) ERH733 (N, MS/MSD), ERH734 (Dup). and ERH732 (Trip Blank)
DATE: 01/24/19 TIME: ERH732 — 08:15, ERH733/734 — Start: 08:45 End: 10:19
DECONTAMINATION PROCEDURES: Alconox, DI H20, Isopropyl, and DI H20 wash
NOTES: PUMPS OFF

SAMPLED BY: KL,MM.BM SAMPLES DELIVERED TO: APPL TRANSPORTER: FedEx
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WELL NO. RHMW2254-01 LOCATION: Inside Tunnel PROJECT NO. 60571032
SP.

DTW GALLONS TDS COND. D.O. TURB. TEMP ORP SAL
TIME ** REMOVED (ppm) pH (mS/cm) (mg/L) (NTU) . (°C) (mvV) (psu)
0806 Water at Surface
0812 — <0.5 356.27 7.28 0.55 8.63 0.12 22.24 102.5 0.3
0816 — — 356.67 7.46 0.55 8.67 0.12 21.98 102.6 0.3
0820 — 1 357.32 7.53 0.55 8.67 0.00 21.93 103.3 0.3
0824 — — 357.70 7.55 0.55 8.68 0.00 21.90 103.0 0.3
0828 — 2 358.03 7.56 0.55 8.69 -0.03 21.89 103.4 0.3
0832 — — 357.97 7.57 0.55 8.68 0.00 21.88 104.3 0.3
0836 — 3 358.18 7.58 0.55 8.69 0.03 21.86 104.3 0.3
0840 — 35 358.19 7.58 0.55 8.69 0.03 21.86 104.5 0.3
0845 Start Sampling Lower Flor Rate for VOAs to 100mL/min w/ 24R 6D no pressure change
0900 Raise Flow Rate for remaining bottles
1019 End Sampling
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Red Hill Groundwater Sampling Log

WELL NO. RHMWO01 LOCATION: Inside Tunnel PROJECT NO. 60571032
DATE: 01/22/19 TIME: 0747 CLIMATIC CONDITIONS: Inside Tunnel
Final Depth to
Depth to groundwater Depth Product Depth to bottom Purge
Previous Current Previous | Current | Flowrate | Start Total Battery
(ft btoc) | (ft btoc) - :
(ft btoc) (ft btoc) (ft btoc) (ft btoc) | (mL/min) | Time | Volume (gal) Pack
*83.71 82.46@0754 | 82.40@ *70 Deep
~83.67 | 8241@0756 | 1340 | A 98 N/A w00 | 0789 4 cycle 90
Pump settings: Pressure (PSI) Discharge (sec) Fill (sec)
Previous/Actual 50 | 50 7 | 7 5 | 8
Headspace VOCs: 0.4 ppm *48 Ambient VOCs:*7 ppm *8
Headspace O2: 20.9 % Ambient O2: 20.9 %
Headspace LEL: 0 % Ambient LEL: 0 %
Ambient CO: 0 ppm Ambient H2S: 0 ppm
O/W Interface Probe Heron H. Oil/ ] .
Type/Water Level Meter: Solinst WLM 101 Serial Number: 250750/N-1
Gas Detector Type: MultiRAE Serial Number: 74Q7
Water Quality Meter Type: Smartroll Serial Number: 476554

Stabilization:+/- 0.2 °C, +/- 3% conductivity, +/- 10% DO, +/- 0.1 pH, +/-10 mv ORP, turb=as low as possible (< 10 NTU ideal) for 3 consecutive
readings following a min of 5 readings

Depth to water measured from red survey mark on top of permanent casing.
* 200’ Oil/Water Interface Probe measurement
** 500’ Calibrated Water Level Meter measurement (N-1)

SAMPLING EQUIPMENT:
APPEARANCE OF SAMPLE:

Bladder Pump
COLOR: Clear
SEDIMENT: None
ODOR/OTHER: None

LABORATORY ANALYSIS PARAMETERS AND PRESERVATIVES /
NUMBER AND TYPES OF SAMPLE CONTAINERS USED:

24 Primary = 24 Total

VOAs Amber Poly
HCI: 4 1-L: 3 250 mL H2S04: 1
H2S04: 5 + 5 (field filtered) =10 | 500-mL: 2 250 mL HCI (brown): 1 filtered

1-L (800mL): 2 250 mL unpres.: 1

SAMPLE IDENTIFICATION NUMBER(S) ERH736 (N), ERH735 (Trip Blank)

DATE: 01/22/19 TIME: ERH735 — 08:30, ERH736 — Start: 12:10 End: 13:45
DECONTAMINATION PROCEDURES: Alconox, DI water, Isopropyl, and DI water wash

NOTES: See Purge Log, Second Purge Log Sheet used, *change setting @ 0945

SAMPLED BY: KL, MM, BM

SAMPLES DELIVERED TO: APPL TRANSPORTER: FedEx
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WELL NO. RHMWO01 LOCATION: Inside Tunnel PROJECT NO. 60571032
SP.
GALLONS TDS COND. D.O. TURB. TEMP. ORP SAL
TIME DTW** REMOVED (ppm) pH (mS/cm) (mg/L) (NTU) (°C) (mV) (psu)
0808 Water at Surface
0819 82.41 <0.5 209.83 6.97 0.32 5.61 0.30 24.22 32.0 0.2
0823 82.42 <0.5 207.32 6.94 0.32 2.22 0.21 24.28 19.0 0.2
0827 82.42 <0.5 206.51 6.94 0.32 1.77 0.11 24.25 14.3 0.2
0831 82.42 — 206.65 6.94 0.32 1.55 0.13 24.22 11.3 0.2
0835 82.42 — 206.10 6.94 0.32 1.43 0.07 24.19 8.9 0.2
0839 82.42 5 206.06 6.93 0.32 1.35 0.13 24.17 6.9 0.2
0843 82.43 — 206.26 6.93 0.32 1.24 0.08 24.13 4.7 0.2
0847 82.43 — 206.06 6.94 0.32 1.17 0.10 24.12 2.7 0.2
0851 82.43 — 206.09 6.94 0.32 1.12 0.09 24.09 1.0 0.2
0855 82.43 — 205.97 6.94 0.32 1.06 0.12 24.07 -0.7 0.2
0859 82.43 1 205.84 6.94 0.32 1.02 0.09 24.05 -1.3 0.2
0903 82.43 — 205.75 6.94 0.32 0.98 0.19 24.04 -3.7 0.2
0907 82.43 — 205.55 6.94 0.32 0.95 0.08 24.03 -4.8 0.2
0911 82.43 — 205.69 6.94 0.32 0.93 0.10 24.03 -5.4 0.2
0915 82.43 — 205.84 6.95 0.32 1.28 0.10 24.14 -6.6 0.2
0919 Bubbles observed in tubing. Paused purge to pull pump, check pump and bladder, reassemble pump
0928 Resume purge
0936 See Bubbles, pull pump find slight crease in bladder, reassemble pump
0945 Resume purge, bubbles still observed 70mL/min
1012 82.42 2 204.25 6.95 0.31 241 0.15 24.60 4.8 0.2
1016 82.42 — 204.26 6.95 0.31 2.12 0.12 24.61 29 0.2
1020 82.43 — 204.21 6.95 0.31 191 0.16 24.62 1.2 0.2
1024 82.43 — 204.19 6.95 0.31 161 0.17 24.50 -0.8 0.2
1028 82.43 — 204.26 6.95 0.31 1.41 0.29 24.40 -2.4 0.2
1032 82.43 25 204.38 6.95 0.31 1.31 0.12 24.31 -3.7 0.2
1036 82.43 — 204.51 6.95 0.31 1.23 0.15 24.27 -4.8 0.2
1040 82.43 — 204.56 6.95 0.31 1.18 0.20 24.24 -5.8 0.2
1045 82.43 — 204.56 6.96 0.31 1.11 0.19 24.22 -6.1 0.2
1050 82.43 — 204.55 6.96 0.31 1.06 0.17 24.20 -7.1 0.2
1055 82.43 — 204.52 6.96 0.31 1.01 0.09 24.17 -7.3 0.2
1059 82.43 — 204.48 6.95 0.31 0.98 0.13 24.16 -7.9 0.2
1103 82.43 — 204.53 6.97 0.31 0.96 0.12 24.14 -8.6 0.2
1107 82.43 3 204.62 6.95 0.31 0.93 0.17 24.13 -8.6 0.2
1111 82.43 — 204.65 6.96 0.31 0.92 0.18 24.12 -8.6 0.2
1115 82.43 — 204.84 6.97 0.31 0.90 0.21 24.10 -8.7 0.2
1119 82.43 — 204.84 6.95 0.32 0.88 0.24 24.10 -8.9 0.2
1123 82.43 — 204.86 6.97 0.32 0.86 0.24 24.09 -8.1 0.2
1127 82.43 — 204.91 6.98 0.32 0.84 0.22 24.09 -8.9 0.2
1131 82.43 — 204.89 6.98 0.32 0.82 0.18 24.08 -9.0 0.2
1135 82.43 35 204.83 6.97 0.32 0.80 0.24 27.08 -8.5 0.2
1139 82.43 — 204.90 6.97 0.32 0.79 0.26 24.06 -8.4 0.2
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WELL NO. RHMWO01 LOCATION: Inside Tunnel PROJECT NO. 60571032
SP.

GALLONS TDS COND. D.O. TURB. TEMP. ORP SAL
TIME DTW** REMOVED (ppm) pH (mS/cm) (mg/L) (NTU) (°C) (mV) (psu)
1143 82.43 — 205.03 6.98 0.32 0.77 0.27 24.05 -8.8 0.2
1147 82.43 — 205.01 6.98 0.32 0.76 0.30 24.06 -8.4 0.2
1151 82.43 — 205.05 6.98 0.32 0.74 0.27 24.04 -8.4 0.2
1155 82.43 — 205.09 6.96 0.32 0.73 0.25 24.04 -8.4 0.2
1159 82.43 — 205.04 6.98 0.32 0.71 0.26 24.04 -8.7 0.2
1203 82.43 4 205.02 6.96 0.32 0.71 0.23 24.04 -8.7 0.2
1210 Start Sampling
1345 End Sampling




Red Hill Groundwater Sampling Log
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WELL NO. RHMWO02 LOCATION: Inside Tunnel PROJECT NO. 60571032
DATE: 01/21/19 TIME: 0954 CLIMATIC CONDITIONS: Inside Tunnel
Final Depth to
Depth to groundwater Depth Product Depth to bottom Purge
Previous Current (ft btoc) | (ft btoc) Previous | Current | Flowrate | Start Total Battery
(ft btoc) (ft btoc) (ft btoc) (ft btoc) | (mL/min) | Time | Volume (gal) Pack
*85.65 85.14@1003 | 85.07@ Deep
**85.61 85.08@1005 1150 N/A 9 N/A 300 1006 25 cycle 90
Pump settings: Pressure (PSI) Discharge (sec) Fill (sec)
Previous/Actual 50 HE 10 10 20 | 20
Headspace VOCs: 0.4 ppm Ambient VOCs: 0.0 ppm
Headspace Oz: 14.9 % Ambient Oz: 20.9 %
Headspace LEL: 0.0 % Ambient LEL: 0.0 %
Ambient CO: 0.0 % Ambient HzS: 0.0 %
O/W Interface Probe *Heron H. Oil/
Type/Water Level Meter: **Solinst WLM Serial Number: 250750/N-1
101
Gas Detector Type: MultiRAE Serial Number: 74Q7
Water Quality Meter Type: Smartroll Serial Number: 4716554

Stabilization:+/- 0.2 °C, +/- 3% conductivity, +/- 10% D

readings following a min of 5 readings

Depth to water measured from red survey mark on top of permanent casing.
* 200’ Oil/Water Interface Probe measurement
** 500’ Calibrated Water Level Meter measurement (N-1)

SAMPLING EQUIPMENT:

APPEARANCE OF SAMPLE:

Dedicated Bladder Pump

O, +/-0.1 pH, +/-10 mv ORP, turb=as low as possible (< 10 NTU ideal) for 3 consecutive

COLOR: Clear

SEDIMEN

T: None

ODOR/OTHER: Slight sulfur odor
LABORATORY ANALYSIS PARAMETERS AND PRESERVATIVES /

24 Primary + 11 Duplicate = 35

NUMBER AND TYPES OF SAMPLE CONTAINERS USED: Total
VOAs Amber Poly
HCl: 4+4=8 1-L:3 +3=6 250 mL H2S0O4: 1
H2S04: 5 + 5 (field filtered) = 10 500-mL: 2 + 2 =_4 250 mL HCI (brown): 1 filtered
1-L: (800 ml): 2 + 2 250 mL unpres.: 1

SAMPLE IDENTIFICATION NUMBER(S)

DATE: 01/22/19

ERH738 (N/Split), and ERH 739 (dup). ERH 737 (Trip Blank)

TIME:

DECONTAMINATION PROCEDURES:

NOTES:

ERH737 — 10:25, ERH738/ERH739 — Start: 10:45 End: 11:49

Alconox, DI water, Isopropyl, and DI water wash

SAMPLED BY:

KL, MM, BM

SAMPLES DELIVERED TO:

APPL

TRANSPORTER: FedEx
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WELL NO. RHMWO02 LOCATION: Inside Tunnel PROJECT NO. 60571032

SP.

GALLONS TDS COND. D.O. TURB. TEMP. ORP SAL
TIME DTW** REMOVED (ppm) pH (mS/cm) (mg/L) (NTU) (°C) (mV) (psu)
1010 Water at Suface
1020 85.08 <0.5 327.07 6.57 0.50 0.48 0.85 24.28 -17.4 0.2
1024 85.08 — 327.03 6.59 0.50 0.37 0.88 24.17 -23.4 0.2
1028 85.09 1 327.61 6.61 0.50 0.31 0.60 24.15 -27.9 0.2
1032 85.10 — 327.56 6.62 0.50 0.30 0.62 24.14 -29.6 0.2
1036 85.10 — 327.01 6.64 0.50 0.29 0.50 24.15 -30.7 0.2
1040 85.10 2 326.37 6.65 0.50 0.29 0.50 24.15 -31.3 0.2

1045 Start sampling, lower flor rate for VOAs

1104 Raise flow rate to sample rest of bottles

1144 End sampling
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Red Hill Groundwater Sampling Log

WELL NO. RHMWO03 LOCATION: Inside Tunnel PROJECT NO. 60571032
DATE: 01/22/19 TIME: 1404 CLIMATIC CONDITIONS: Inside Tunnel
Final Depth to
Depth to groundwater Depth Product Depth to bottom Purge
Previous Current (ftbtoc) | (ft btoc) Previous | Current | Flowrate | Start Total Battery
(ft btoc) (ft btoc) (ft btoc) (ft btoc) | (mL/min) | Time | Volume (gal) Pack
*101.84 | 101.30@1416 | 101.68@ Deep
10178 | 101.26@1420 1540 N/A 117.30 N/A 300 1421 45 cycle 90
Pump settings: Pressure (PSI) Discharge (sec) Fill (sec)
Previous/Actual 60 | 575 15 | 35 15 | 25
Headspace VOCs: 0.5 ppm Ambient VOCs: 0.0 ppm
Headspace O2: 20.3 % Ambient Oz: 20.9 %
Headspace LEL: 0 % Ambient LEL: 0 %
Ambient CO: 0 ppm Ambient H2S: 0 %
O/W Interface Probe Heron H. Oil*
TypeANater Level Meter: /**Solinst WLM Serial Number: 250750/N-1
101
Gas Detector Type: MultiRAE Serial Number: 74Q7
Water Quality Meter Type: Smartroll Serial Number: 476554

Stabilization:+/- 0.2 °C, +/- 3% conductivity, +/- 10% DO, +/- 0.1 pH, +/-10 mv ORP, turb=as low as possible (< 10 NTU ideal) for 3 consecutive
readings following a min of 5 readings

Depth to water measured from red survey mark on top of permanent casing.

* 200’ Oil/Water Interface Probe measurement

** 500’ Calibrated Water Level Meter measurement (N-1)

SAMPLING EQUIPMENT: Dedicated Bladder Pump

APPEARANCE OF SAMPLE: COLOR: Clear

SEDIMENT: None

ODOR/OTHER: None

LABORATORY ANALYSIS PARAMETERS AND PRESERVATIVES / 24 primary = 24 total
NUMBER AND TYPES OF SAMPLE CONTAINERS USED:

VOAs Amber Poly

HCI: 4 1-L:3 250 mL H2S04: 1

H2S04: 5 + 5 (field filtered) = 10 500-mL: 2 250 mL HCI (brown): 1 filtered

1-L (800mL): 2 250 mL unpres.: 1

SAMPLE IDENTIFICATION NUMBER(S) ERH741 (N) and ERH740 (Trip Blank)

DATE: 01/22/19 TIME: ERH740 — 14:30, ERH741 — Start: 15:15 End: 15:39

DECONTAMINATION PROCEDURES: Alconox, DI water, Isopropyl, and DI water wash

NOTES: —

SAMPLED BY: KL, MM, BM

SAMPLES DELIVERED TO: APPL TRANSPORTER: FedEx
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WELL NO. RHMWO03 LOCATION: Inside Tunnel PROJECT NO. 60571032
SP.

GALLONS TDS COND. D.O. TURB. TEMP. ORP SAL
TIME DTW** REMOVED (ppm) pH (mS/cm) (mg/L) (NTU) (°C) (mV) (psu)
1423 Water at Surface
1434 101.46 <0.5 525.47 6.83 0.81 0.74 8.03 26.86 54.0 0.4
1438 101.62 1 524.28 6.83 0.81 0.78 6.32 26.77 58.0 0.4
1442 101.67 — 522.97 6.84 0.80 0.82 2.37 26.70 61.1 0.4
1446 101.67 2 522.82 6.85 0.80 0.84 0.89 26.66 63.2 0.4
1450 101.68 — 522.68 6.86 0.80 0.87 0.58 26.63 64.8 0.4
1454 101.68 — 522.59 6.87 0.80 0.88 0.33 26.59 65.7 0.4
1458 101.68 3 522.48 6.88 0.80 0.90 0.30 26.58 67.1 0.4
1502 101.68 — 522.45 6.87 0.80 0.93 0.22 26.56 68.2 0.4
1506 101.68 4 522.08 6.88 0.80 0.96 0.23 26.54 68.8 0.4
1510 101.68 45 521.95 6.88 0.80 0.96 0.24 26.54 69.6 0.4
1515 Start Sampling
1539 End Sampling




Red Hill Groundwater Sampling Log
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WELL NO. RHMWO04 LOCATION: Outside Tunnel PROJECT NO. 60571032
DATE:01/21/19 TIME: 1110 CLIMATIC CONDITIONS: No clouds, 82°, 80% humidity, light winds
Final Depth to
Depth to groundwater Depth Product Depth to bottom Purge
Previous Current Previous | Current | Flowrate | Start Total .
(ftbtoc) | (itbtog) | (ftProe) | (ftbtoc) | "oy | (tbtoc) | (mimin) | Time | Volume (gal) | Nitrogen used
*293.25 292.55 Start 900 Start 2000
20314 | 29253 292.48 N/A 305 N/A 250 1121 6 End 500 End 1650
Pump settings: Pressure (PSI) Discharge (sec) Fill (sec)
Previous/Actual 140 | 140 28 | 28 32 | 32
Headspace VOCs: 0.0 ppm Ambient VOCs: 0.0 ppm

O/W Interface Probe Heron/Solinst

Type/Water Level Meter:

Serial Number:

Heron: 01-3977

MiniRAE 3000 (10.6
evV)

Gas Detector Type:

Water Quality Meter Type: In Situ Smatrtroll MP

Solinst: N-2
Serial Number: 592-917442
Serial Number: 589972

Stabilization:+/- 0.2 °C, +/- 3% conductivity, +/- 10% DO, +/- 0.1 pH, +/-10 mv ORP, turb=as low as possible (< 10 NTU ideal) for 3 consecutive

readings following a min of 5 readings

Depth to water measured from red survey mark on top of permanent casing.
* 500’ Oil/Water Interface Probe measurement

** 1000’ Calibrated Water Level Meter measurement (N-2)

SP.
GALLONS TDS COND. D.O. TURB. TEMP. ORP SAL
TIME DTW** REMOVED (ppm) pH (mS/cm) (mg/L) (NTU) (°C) (mV) (psu)
1126 Water at Surface
1133 292.52 0.3 281.90 8.37 0.43 7.97 0.71 23.83 56.8 0.2
1138 292.52 0.6 281.70 7.53 0.43 10.43 0.90 22.62 84.1 0.2

(see next page)

SAMPLING EQUIPMENT: Dedicated Bladder Pump

APPEARANCE OF SAMPLE: COLOR: Clear

SEDIMENT: None

ODOR/OTHER: None

LABORATORY ANALYSIS PARAMETERS AND PRESERVATIVES / NUMBER
AND TYPES OF SAMPLE CONTAINERS USED:

24 Primary = 24 total

VOAs Amber Poly
HCI: 4 1-L: 3 250 mL H2S04: 1
H2S04: 5 + Sfiltered = 10 1-L (800 mL): 2 250 mL HCI (brown): 1 filtered
500-mL: 2 250 mL unpres.: 1
SAMPLE IDENTIFICATION NUMBER(S) ERH743 (N). ERH742 (Trip Blank)

DATE: 01/21/19

DECONTAMINATION PROCEDURES:
NOTES:

TIME: ERH742 — 11:35, ERH 743 - Start 1320 End 1402

Alconox, DI water, Isopropyl, and DI water wash

SAMPLED BY: GM, CE, RS, TV

SAMPLES DELIVERED TO: APPL

TRANSPORTER: FedEx
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WELL NO. RHMWO04 LOCATION: Outside Tunnel PROJECT NO. 60571032
SP.
GALLONS TDS COND. D.O. TURB. TEMP. ORP SAL
TIME DTW** REMOVED (ppm) pH (mS/cm) (mg/L) (NTU) (°C) (mv) (psu)
1143 292.51 0.8 281.71 7.47 0.43 9.91 0.88 22.54 87.3 0.2
1148 292.51 1.2 280.18 7.45 0.43 9.47 0.80 22.44 92.1 0.2
Stopped purging to spot check/calibrate DO Sensor, (DO reading 98.6%)
1206 292.51 2.3 284.38 7.51 0.44 8.98 0.80 22.87 102.4 0.2
1211 292.51 2.7 285.84 7.44 0.44 9.01 0.78 22.36 100.0 0.2
1215 292.51 3.5 285.39 7.44 0.44 8.97 0.79 22.34 99.6 0.2
1220 292.51 4 285.23 7.44 0.44 8.94 0.85 22.36 99.5 0.2
1225 292.51 4.5 284.62 7.43 0.44 8.87 1.02 22.38 99.7 0.2
Stopped purging to spot check/calibrate DO Sensor (DO reading 97.97%)
1240 292.51 5 283.92 7.44 0.44 8.80 1.2 22.75 1125 0.2
1245 292.51 5.5 285.36 7.42 0.44 8.90 0.65 22.61 107.6 0.2
1250 292.51 5.9 285.31 7.42 0.44 8.85 0.59 22.66 106.0 0.2
1255 295.51 6 284.97 7.42 0.44 8.82 0.54 22.65 105.6 0.2
1320 Sample collected. Flow rate decreased to 100mL/min for VOAs. Returned to 250ml/min for amber samples




Red Hill Groundwater Sampling Log
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WELL NO. RHMWO05 LOCATION: Inside Tunnel PROJECT NO. 60571032
DATE: 01/21/19 TIME: 0742 CLIMATIC CONDITIONS: Inside Tunnel
Final Depth to
Depth to groundwater Depth | Product Depth to bottom Purge
Previous Current (ft (ft btoc) Previous | Current | Flowrate | Start Total Battery
(ft btoc) (ft btoc) btoc) (ft btoc) (ft btoc) | (mL/min) | Time | Volume (gal) Pack
*82.21 81.87@0748 | 82.00 Deep
**82.17 | 81.83@0752 | @0926 NIA 93 N/A 275 0756 35 cycle 90
Pump settings: Pressure (PSI) Discharge (sec) Fill (sec)
Previous/Actual 475 | 45 25 | 25 35 EE
Headspace VOCs: 1.2 ppm Ambient VOCs: 0.0 ppm
Headspace O2: 20.9 % Ambient O2: 20.9 %
Headspace LEL: 0.0 % Ambient LEL: 0.0 %
Ambient CO: 2.0 ppm Ambient H2S: 0.0 %
O/W Interface Probe Heron H. Oil/ ] _
Type/Water Level Meter: Solinst WLM 101 Serial Number: 250750/N-1
Gas Detector Type: MultiRAE Serial Number: 74Q7
Water Quality Meter Type: Smartroll Serial Number: 476554

Stabilization:+/- 0.2 °C, +/- 3% conductivity, +/- 10% DO, +/- 0.1 pH, +/-10 mv ORP, turb=as low as possible (< 10 NTU ideal) for 3 consecutive
readings following a min of 5 readings

Depth to water measured from red survey mark on top of permanent casing.

* 200’ Oil/Water Interface Probe measurement
** 500’ Calibrated Water Level Meter measurement (N-1)

Dedicated Bladder Pump
COLOR: Clear
SEDIMENT: None
ODOR/OTHER: None

LABORATORY ANALYSIS PARAMETERS AND PRESERVATIVES /
NUMBER AND TYPES OF SAMPLE CONTAINERS USED:

SAMPLING EQUIPMENT:

APPEARANCE OF SAMPLE:

24 Primary = 24 total

VOAs
HCI: 4

H2S04: 5 + 5 (field filtered) = 10

Amber
1-L: 3

500-mL: 2

P

oly

1-L (800 mL): 2

250 mL H2S04: 1

250 mL unpres.: 1

250 mL HCI (brown): 1 filtered

SAMPLE IDENTIFICATION NUMBER(S)

DATE: 01/21/19

ERH745 (N) and ERH744 (Trip Blank)

TIME:

DECONTAMINATION PROCEDURES:

NOTES:

ERH744 — 0820, ERH745 — Start: 0845 End: 0925

Alconox, DI water, Isopropyl, and DI water wash

Sampling end time 0925

SAMPLED BY: KL, MM, BM

SAMPLES DELIVERED TO:

APPL

TRANSPORTER: FedEx
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WELL NO. RHMWO05 LOCATION: Inside Tunnel PROJECT NO. 60571032
SP.

GALLONS TDS COND. D.O. TURB. TEMP. ORP SAL
TIME DTW** REMOVED (ppm) pH (mS/cm) (mg/L) (NTU) (°C) (mV) (psu)
0756 Water at Surface
0805 81.83 0.5 485.96 7.71 0.75 8.30 0.65 23.97 76.1 0.4
0809 81.83 — 486.95 8.00 0.75 8.34 0.47 24.13 71.4 0.4
0813 81.84 1 486.75 8.04 0.75 8.37 0.35 24.17 70.1 0.4
0817 81.84 15 486.09 8.05 0.75 8.39 0.30 24.18 69.5 0.4
0821 81.85 2 486.72 8.06 0.75 8.40 0.32 24.19 69.2 0.4
0825 81.85 — 486.26 8.06 0.75 8.41 0.25 24.19 69.0 0.4
0829 81.85 25 485.82 8.07 0.75 8.42 0.25 24.19 68.9 0.4
0833 81.85 3 485.45 8.07 0.75 8.44 0.19 24.20 69.1 0.4
0837 81.85 — 485.93 8.07 0.75 8.43 0.12 24.20 69.3 0.4
0841 81.85 3.5 485.58 8.07 0.75 8.43 0.10 24.19 69.4 0.4
0845 Start Sampling, lower flow rate to sample VOAs
0855 Raise flow rate for remaining bottles
0925 End Sampling
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Red Hill Groundwater Sampling Log

WELL NO. RHMWO06 LOCATION: Outside Tunnel PROJECT NO. 60571032
DATE: 01/21/19 TIME: 0720 CLIMATIC CONDITIONS: No clouds, light wind, 72°, 70% humidity
Depth to Final Depth to
groundwater Depth Product Depth to bottom Purge
Previous | Current (ftbtoc) | (ft btoc) Previous | Current | Flowrate | Start Total Nitrogen
(ft btoc) (ft btoc) (ft btoc) (ft btoc) | (mL/min) | Time |Volume (gal) used
*240.30 239.65 | 239.59@ Start 1700
*240.19 239.60 1023 N/A 263.20 | N/A 250 0743 45 End 900
Pump settings: Pressure (PSI) Discharge (sec) Fill (sec)
Previous/Actual 120 | 120 25 | 25 25 | 25
Headspace VOCs: 0.0 ppm Ambient VOCs: 0.0 ppm
O/W Interface Probe Heron/Solinst Serial Number: Heron: 01-3977
Type/Water Level Meter: eral Rumber: Solinst: N-2
Gas Detector Type MiniRAE 3000 Serial Number- 502-917442
(10.6 eV)
Water Quality Meter Type: Smartroll MP Serial Number: 589972

Stabilization:+/- 0.2 °C, +/- 3% conductivity, +/- 10% DO, +/- 0.1 pH, +/-10 mv ORP, turb=as low as possible (< 10 NTU ideal) for 3 consecutive
readings following a min of 5 readings

Depth to groundwater is measured from the top of grey plate (survey mark).
* 500’ Oil/Water Interface Probe measurement
** 1000’ Calibrated Water Level Meter measurement (N-2)

SP.
GALLONS TDS COND. D.O. TURB. TEMP. ORP SAL
TIME DTW** REMOVED (ppm) pH (mS/cm) (mglL) (NTU) (°C) (mvV) (ppt)
0747 Water at Surface
0757 239.61 — 1168.48 6.78 1.80 8.25 0.15 22.38 87.0 0.9
0802 239.61 5 1162.88 6.50 1.79 6.98 0.07 22.82 78.2 0.9
(see next page)
SAMPLING EQUIPMENT: Dedicated Bladder Pump
APPEARANCE OF SAMPLE: COLOR: Clear

SEDIMENT: None

ODOR/OTHER: None

LABORATORY ANALYSIS PARAMETERS AND PRESERVATIVES / 24 Primary = 24 total

NUMBER AND TYPES OF SAMPLE CONTAINERS USED:

VOAs Amber Poly

HCI: 4 1-L: 3 250 mL H2S04: 1

H2S04: 5 + 5 (field filtered) = 10 1-L (800mL): 2 250 mL HCI (brown): 1 filtered
500-mL: 2 250 mL unpres.: 1

SAMPLE IDENTIFICATION NUMBER(S) ERH747 (N) and ERH746 (Trip Blank)

DATE: 1/21/19 TIME: ERH746 - 08:35, ERH747 - Start: 09:45 End:10:23

DECONTAMINATION PROCEDURES: Alconox, DI water, Isopropyl, and DI water wash

NOTES: Standpipe w/ calibrated tape 239.67@ 0721

SAMPLED BY: GM, CE, RS, TV

SAMPLES DELIVERED TO: APPL TRANSPORTER: FedEx
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WELL NO. RHMWO06 LOCATION: Outside Tunnel PROJECT NO. 60571032
SP.
GALLONS TDS COND. D.O. TURB. TEMP. ORP SAL
TIME DTW** REMOVED (ppm) pH (mS/cm) (mg/L) (NTU) (°C) (mV) (psu)
0807 239.61 1 1161.55 6.80 1.79 7.39 0.07 22.80 78.0 0.9
0812 239.61 1.75 1163.06 6.81 1.79 7.26 0.07 22.75 78.6 0.9
0817 239.62 25 1162.14 6.80 1.79 7.23 0.06 22.76 78.9 0.9
0822 239.63 3 1161.69 6.80 1.79 7.10 0.05 22.79 79.2 0.9
0827 239.63 3.75 1161.95 6.80 1.79 7.21 0.08 22.75 79.5 0.9
0832 239.61 4.25 1162.33 6.80 1.79 7.13 0.08 22.75 79.8 0.9
0845 Started Sampling
0935 Stopped sampling, Smartroll tubing still attached. Potential contamination point
0945 Resampled MW-06 w/ no tubing present. Flowrate was set to approx.. 100mL/min for VOASs, returned to 250mL/min for rest.

Red Hill Groundwater Sampling Log
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WELL NO. RHMWO07 LOCATION: Outside Tunnel PROJECT NO. 60571032

DATE: 01/23/19 TIME: 0800 CLIMATIC CONDITIONS: Partly cloudy, 79°
Depth to Final Depth to
groundwater Depth Product Depth to bottom Purge
Previous | Current (ftbtoc) | (ft btoc) Previous | Current | Flowrate | Start Total Nitrogen
(ft btoc) (ft btoc) (ft btoc) (ft btoc) | (mL/min) | Time |Volume (gal) used
*197.67 197.02
Start 2500
197.66 | N/A 217.76 N/A 250 0918 7 End 1750
**197.61 | 197.02
Pump settings: Pressure (PSI) Discharge (sec) Fill (sec)
Previous/Actual 95 | 95 28 | 28 32 |32
Headspace VOCs: 0.0 ppm Ambient VOCs: 0.0 ppm
O/W Interface Probe Heron/Solinst Serial Number- Heron: 01-3977
Type/Water Level Meter: enal Number: Solinst: N-2
Gas Detector Type MiniRAE 3000 Serial Number- 503-91442
(10.6 eV)
Water Quality Meter Type: Horiba U-52 Serial Number: RTOT3K89

Stabilization:+/- 0.2 °C, +/- 3% conductivity, +/- 10% DO, +/- 0.1 pH, +/-10 mv ORP, turb=as low as possible (< 10 NTU ideal) for 3 consecutive
readings following a min of 5 readings

Depth to groundwater is measure from top of grey plate (survey mark).

* 500’ Oil/Water Interface Probe measurement

** 1000’ Calibrated Water Level Meter measurement (N-2)

SP.
GALLONS TDS COND. D.O. TURB. TEMP. ORP SAL
TIME DTW** REMOVED (g/L) pH (mS/cm) (mg/L) (NTU) (°C) (mV) (ppt)
0927 Water at Surface
0942 197.44 0.66 1.17 6.25 1.83 6.51 0.0 24.27 255 0.9
0947 197.47 0.8 1.16 6.37 1.81 6.38 0.0 24.26 249 0.9
0952 197.49 1.2 1.16 6.40 1.81 6.35 0.0 24.27 245 0.9
(see next page)
SAMPLING EQUIPMENT: Dedicated Bladder Pump
APPEARANCE OF SAMPLE: COLOR: Clear

SEDIMENT: None

ODOR/OTHER: None

LABORATORY ANALYSIS PARAMETERS AND PRESERVATIVES / NUMBER 24 Primary = 24 total
AND TYPES OF SAMPLE CONTAINERS USED:

VOAs Amber Poly
HCI: 4 1-L: 3 250 mL H2SO4: 1
H2S04: 5 + 5 (field filtered) = 10 1-L(800mL): 2 250 mL HCI (brown): 1 filtered
500-mL: 2 250 mL unpres.: 1
SAMPLE IDENTIFICATION NUMBER(S) ERH749 (N) and ERH748 (Trip Blank)
DATE: 01/23/19 TIME: ERH748 - 11:25, ERH749 - Start: 1130 End: 1213
DECONTAMINATION PROCEDURES: Alconox, DI water, Isopropyl, and DI water wash
NOTES: Standpipe w/ calibrated tape: 197.02

Started reading turbidity measurements with Horiba, until DRT-15CE meter dried out.

SAMPLED BY: GM, CE, RS, TV

SAMPLES DELIVERED TO: APPL TRANSPORTER: FedEx
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WELL NO. RHMWO07 LOCATION: Outside Tunnel PROJECT NO. 60571032
SP.
GALLONS TDS COND. D.O. TURB. TEMP. ORP SAL
TIME DTW** REMOVED (g/L) pH (mS/cm) (mg/L) (NTU) (°C) (mV) (ppt)
0957 197.52 14 1.16 6.40 181 6.37 0.0 24.28 245 0.9
1002 197.54 1.8 1.15 6.44 1.80 7.90 0.0 24.32 242 0.9
1007 197.54 2.3 1.15 6.44 1.80 7.77 0.0 24.43 243 0.9
Adjusted flow rate to 225mL/min, moved Horibu, air bubble in flow through because high DO reading
1013 197.53 29 1.15 6.47 1.80 5.59 0.0 24.44 242 0.9
1018 197.49 3.2 1.15 6.42 1.80 5.39 0.0 24.53 239 0.9
1023 197.53 3.5 1.15 6.53 1.79 5.12 0.0 24.63 235 0.9
1028 197.50 3.8 1.15 6.73 1.79 5.06 0.0 24.71 208 0.9
1033 197.55 4.2 1.14 7.03 1.79 4.87 0.0 24.83 202 0.9
1038 197.53 4.5 1.14 7.14 1.78 4.78 0.0 25.01 194 0.9
1043 197.53 4.8 1.13 7.21 1.77 4.83 0.0 25.14 194 0.9
1048 197.51 5.3 1.12 7.41 1.75 4.97 0.0 25.33 187 0.9
10.53 197.49 5.6 1.12 7.40 1.75 5.12 0.0 25.54 186 0.9
1058 197.49 5.8 1.11 7.41 1.73 5.23 0.23 25.58 187 0.9
Last reading and all reading moving forward. Used DRT-15CE turbidity meter.
1103 197.47 6.1 1.11 7.40 1.73 5.26 0.25 25.63 185 0.9
1108 197.47 6.3 1.11 7.40 1.73 5.22 0.30 25.74 186 0.9
1113 197.48 6.7 1.09 7.43 1.72 5.22 0.08 25.73 189 0.9
1118 197.51 7.0 1.09 7.44 1.68 5.18 0.12 25.68 185 0.8

Reduced flow rate to 100mL/min for VOA sampling. Returned to 250 mL/min for ambers.
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Red Hill Groundwater Sampling Log

WELL NO. RHMWO08 LOCATION: Outside Tunnel PROJECT NO. 60571032
DATE: 01/21/19 TIME: 1430 CLIMATIC CONDITIONS: Sunny, light wind, no clouds
Depth to Final Depth to
groundwater Depth Product Depth to bottom Purge
Previous | Current (ftbtoc) | (ft btoc) Previous | Current | Flowrate | Start Total Nitrogen
(ft btoc) (ft btoc) (ft btoc) (ft btoc) | (mL/min) | Time |Volume (gal) used
*292.75 291.07
20116 | NA | 31130 | NA 300 | 1450 a7 | SRR
**292.65 291.04 n
Pump settings: Pressure (PSI) Discharge (sec) Fill (sec)
Previous/Actual 145 | 145 31 | 31 29 | 29
Headspace VOCs: 0.0 ppm Ambient VOCs: 0.0 ppm
O/W Interface Probe Heron/ Serial Number- Heron: 01-3977
Type/Water Level Meter: Solinst ' Solinst: N-2
Gas Detector Type MiniRAE 3000 Serial Number: 592-917442
(10.6 eV)
Water Quality Meter Type: Insitu Smartroll Serial Number: 589972
MP

Stabilization:+/- 0.2 °C, +/- 3% conductivity, +/- 10% DO, +/- 0.1 pH, +/-10 mv ORP, turb=as low as possible (< 10 NTU ideal) for 3 consecutive
readings following a min of 5 readings

Depth to groundwater is measure from top of grey plate (survey mark).

* 500’ Oil/Water Interface Probe measurement

** 1000’ Calibrated Water Level Meter measurement (N-2)

SP.
GALLONS TDS COND. D.O. TURB. TEMP. ORP SAL
TIME DTW** REMOVED (ppm) pH (mS/cm) (mg/L) (NTU) (°C) (mvV) (psu)
1500 Water at Surface
1505 291.13 0 525.00 8.16 0.81 6.86 0.2 25.54 92.7 0.4
1510 291.17 0.25 531.95 8.16 0.82 5.88 0.07 24.55 102.7 0.4
1515 291.15 .5 535.82 8.16 0.82 5.75 0.04 24.14 109.8 0.4
(see next page)
SAMPLING EQUIPMENT: Dedicated Bladder Pump
APPEARANCE OF SAMPLE: COLOR: Clear

SEDIMENT: None

ODOR/OTHER: None

LABORATORY ANALYSIS PARAMETERS AND PRESERVATIVES / NUMBER 24 primary = 24 total
AND TYPES OF SAMPLE CONTAINERS USED:

VOAs Amber Poly

HCI: 4 1-L: 3 250 mL H2S04: 1

H2S04: 5 + 5 (field filtered) = 10 500-mL: 2 250 mL HCI (brown): 1 filtered

1-L (800 mL): 2 250 mL unpres.: 1

SAMPLE IDENTIFICATION NUMBER(S) ERH751 (N) and ERH750 (Trip Blank)
DATE: 01/21/09 TIME: ERH750 - 15:30, ERH751 - Start time 1545 End time 1640
DECONTAMINATION PROCEDURES: Alconox, DI water, Isopropyl, and DI water wash
NOTES:

SAMPLED BY: GM, CE, RS, TV

SAMPLES DELIVERED TO: APPL TRANSPORTER: FedEx
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WELL NO. RHMWO08 LOCATION: Outside Tunnel PROJECT NO. 60571032
SP.

GALLONS TDS COND. D.O. TURB. TEMP. ORP SAL
TIME DTW#* REMOVED (ppm) pH (mS/cm) (mg/L) (NTU) (°C) (mV) (psu)
1520 291.15 1 531.98 8.16 0.82 5.60 0.06 23.06 113.7 0.4
1525 291.15 1.75 530.37 8.16 0.82 5.47 0.01 23.01 115.6 0.4
1530 291.16 2.5 529.00 8.15 0.81 5.42 0.05 23.98 116.6 0.4
1535 291.14 3 525.76 8.15 0.81 5.36 0.01 23.87 116.9 0.4
1540 291.14 45 523.61 8.14 0.81 5.26 0.02 23.87 116.9 0.4
1545 Sample collected. Flow rate decreased to 100mL/min for VOAs. Returned to 300mL/min
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Red Hill Groundwater Sampling Log

WELL NO. RHMWO09 LOCATION: Outside Tunnel PROJECT NO. 60571032
DATE:01/22/19 TIME: 0728 CLIMATIC CONDITIONS: Sunny, light wind, 71°, humid
Depth to Final Depth to
groundwater Depth Product Depth to bottom Purge
Previous | Current Previous | Current | Flowrate | Start Total .
(ftbtoc) | (ftbtog) | (ftP1O0) | (ftbtoc) | "oy | (ftbtoc) | (mUmin) | Time |Volume (galy| ™Nitrogen used
*376.87 376.31 Start 1600 End 300
376.28 N/A 396.69 N/A 280 0738 7 Start 2800 End 300
**376.67 | 376.27 Start 2700 End 1750
Pump settings: Pressure (PSI) Discharge (sec) Fill (sec)
Previous/Actual 180 | 40 | 40 |
Headspace VOCs: 0.0 ppm Ambient VOCs: 0.0 ppm
O/W Interface Probe Type/Water Heron/ . Heron: 01-3977
. . Serial Number: )
Level Meter: Solinst Solinst: N-2
Gas Detector Type: MniRae 3000 . 592-917442
Serial Number:
Water Quality Meter Type: In-Situ Serial Number: 589972
SmarTroll MP

Stabilization:+/- 0.2 °C, +/- 3% conductivity, +/- 10% DO, +/- 0.1 pH, +/-10 mv ORP, turb=as low as possible (< 10 NTU ideal) for 3 consecutive
readings following a min of 5 readings

Depth to groundwater is measure from top of grey plate (survey mark).
* 500’ Oil/Water Interface Probe measurement
** 1000’ Calibrated Water Level Meter measurement (N-2)

SP.
GALLONS TDS COND. D.O. TURB. TEMP. ORP SAL
TIME DTW** REMOVED (ppm) pH (mS/cm) (mg/L) (NTU) (°C) (mvV) (psu)
0755 Water at Surface
0814 376.26 0.9 219.11 7.52 0.34 11.25 0.30 23.06 89.6 0.2
0819 376.27 15 218.34 7.53 0.34 9.53 0.04 22.94 91.3 0.2
0824 376.27 2.0 218.87 7.52 0.34 9.45 0.18 22.89 90.8 0.2
0829 376.27 2.3 218.53 7.53 0.34 8.95 0.05 22.86 90.8 0.2
(see next page)
SAMPLING EQUIPMENT: Dedicated Bladder Pump
APPEARANCE OF SAMPLE: COLOR: Clear

SEDIMENT: None

ODOR/OTHER: None

LABORATORY ANALYSIS PARAMETERS AND PRESERVATIVES / NUMBER 24 primary = 24 total
AND TYPES OF SAMPLE CONTAINERS USED:

VOAs Amber Poly

HCI: 4 1-L:3 250 mL H2S04: 1

H2S04: 5 + 5 (field filtered) = 10 500-mL: 2 250 mL HCI (brown): 1 filtered

1-L (800 mL): 2 250 mL unpres.: 1

SAMPLE IDENTIFICATION NUMBER(S) ERH753 (N) and ERH752 (Trip Blank)
DATE: 01/22/19 TIME: ERH752 — 09:30, ERH753 - Start: 0945 End: 1058
DECONTAMINATION PROCEDURES: Alconox, DI water, Isopropyl, and DI water wash
NOTES: 2" nitrogen tank did not show correct PSI on gauge
SAMPLED BY: GM, CE, RS, TV

SAMPLES DELIVERED TO: APPL TRANSPORTER: FedEx
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WELL NO. RHMWO09 LOCATION: Outside Tunnel PROJECT NO. 60571032
SP.
GALLONS TDS COND. D.O. TURB. TEMP. ORP SAL
TIME DTW** REMOVED (ppm) pH (mS/cm) (mg/L) (NTU) (°C) (mV) (psu)
Stopped purging. Calibrated DO because reading over 105%. Calibrated to 96.4%
0840 376.27 3.7 219.37 7.53 0.34 8.65 0.04 22.80 104.0 0.2
0845 376.27 4.2 219.19 7.54 0.34 9.05 0.06 22.84 106.2 0.2
0850 376.27 4.8 219.28 7.54 0.34 8.98 0.03 22.87 105.9 0.2
0855 Stopped purging. Calibrated DO because still reading high. Calibrated to 95.6%, 8.16mg/L
0902 376.27 5.2 219.15 7.56 0.34 8.77 0.06 22.91 110.2 0.2
0907 376.27 5.6 219.31 7.54 0.34 8.58 0.04 22.93 104.4 0.2
Changed out nitrogen tank
0918 Water returned to surface
0920 376.27 6.0 219.65 7.63 0.34 8.87 0.20 23.66 102.5 0.2
0925 376.27 6.3 219.22 7.58 0.34 8.50 0.08 23.56 100.9 0.2
0930 376.27 6.5 219.09 7.57 0.34 8.57 0.28 23.36 99.5 0.2
0935 376.27 6.8 219.14 7.56 0.34 8.63 0.24 23.16 99.3 0.2
0940 376.27 7 218.93 7.56 0.34 8.48 0.25 23.10 99.2 0.2

Flow rate decreased to 100mL/min for VOAs. Collected first set of HCL VOAs. Had to change out the nitrogen tank again. Finished VOA sampling

and returned flow rate to 280mL/min.
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Red Hill Groundwater Sampling Log

WELL NO. RHMW10 LOCATION: Outside Tunnel PROJECT NO. 60571032
DATE: 01/22/19 TIME: 1142 CLIMATIC CONDITIONS: Partly cloudy, 82°, humid, light wind
Depth to Final Depth to
groundwater Depth Product Depth to bottom Purge
Previous | Current (ftbtoc) | (ft btoc) Previous | Current | Flowrate | Start Total Nitrogen used
(ft btoc) (ft btoc) (ft btoc) (ft btoc) | (mL/min) | Time |Volume (gal) 9
*476.90 476.35 476.19 Start 1750 End 500
@ 1635 N/A 497.37 N/A 300 1202 3 Start 1200 End 650 empty
**176.67 476.24 Start 2800 End 1750
Pump settings: Pressure (PSI) Discharge (sec) Fill (sec)
Previous/Actual 220 | 40 | 40 |
Headspace VOCs: 0.0 ppm Ambient VOCs: 0.0 ppm
O/W Interface Probe Heron/ Serial Numb Heron: 01-3977
erial Number:
Type/Water Level Meter: Solinst Solinst; N-2
Gas Detector Type: MiniRae 3000 . 592-917442
Serial Number:
Water Quality Meter Type: In-Situ SmarTroll Serial Number: 589972
MP

Stabilization:+/- 0.2 °C, +/- 3% conductivity, +/- 10% DO, +/- 0.1 pH, +/-10 mv ORP, turb=as low as possible (< 10 NTU ideal) for 3 consecutive
readings following a min of 5 readings

Depth to groundwater is measure from top of grey plate (survey mark).
* 500’ Oil/Water Interface Probe measurement
** 1000’ Calibrated Water Level Meter measurement (N-2)

SP.
GALLONS TDS COND. D.O. TURB. TEMP. ORP SAL
TIME DTW** REMOVED (ppm) pH (mS/cm) (mg/L) (NTU) (°C) (mvV) (psu)
1227 Water at Surface. Regulator was limited to 180PSI, took extra time to get to surface. Now at 220PS|
1255 *476.39 0.75 185.73 7.66 0.29 8.14 0.11 27.15 137.5 0.1
1300 Battery dead, changed out battery and restarted pump. *Reading taken during fill. All other during discharge
(see next page)
SAMPLING EQUIPMENT: Dedicated Bladder Pump
APPEARANCE OF SAMPLE: COLOR: Clear

SEDIMENT: None
ODOR/OTHER: None

LABORATORY ANALYSIS PARAMETERS AND PRESERVATIVES / NUMBER 24 Primary = 24 total
AND TYPES OF SAMPLE CONTAINERS USED:

VOAs Amber Poly

HCI: 4 1-L:3 250 mL H2S04: 1

H2S04: 5 + 5 (field filtered) = 10 500-mL: 2 250 mL HCI (brown): 1 filtered

1-L (800mL): 2 250 mL unpres.: 1
SAMPLE IDENTIFICATION NUMBER(S) ERH755 (N) and ERH754 (Trip Blank)
DATE: No Sample TIME: No Sample due to lack of water
DECONTAMINATION PROCEDURES: Alconox, DI water, Isopropyl, and DI water wash
NOTES: Could not collect sample. Nitrogen problems, could not get water to surface for completion of purging and
Sampling.

SAMPLED BY: GM, CE, RS, TV
SAMPLES DELIVERED TO: APPL TRANSPORTER: FedEx
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WELL NO. RHMW10 LOCATION: Outside Tunnel PROJECT NO. 60571032
SP.
GALLONS TDS COND. D.O. TURB. TEMP. ORP SAL
TIME DTW** REMOVED (ppm) pH (mS/cm) (mg/L) (NTU) (°C) (mV) (psu)
1308 276.24 1.15 184.37 7.65 0.28 8.18 Turb wet 27.93 146.2 0.1
1313 276.24 1.5 190.48 7.54 0.29 8.15 — 25.72 122.9 0.1
1318 276.24 1.75 188.16 7.54 0.29 8.14 — 25.75 152.0 0.1
1323 276.24 2.25 186.22 7.62 0.29 8.05 — 27.40 158.5 0.1
Changed nitrogen tank
1358 276.23 2.65 184.21 7.61 0.29 8.53 — 28.03 152.1 0.1

Out of nitrogen. TV leaves to get more tanks.

1505

TV returns to site with more nitrogen. New nitrogen attached. Restart purging

1610

Could not get water to surface. Called it for the day.




WELL NO. RHMW10

Red Hill Groundwater Sampling Log

LOCATION: Outside Tunnel
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PROJECT NO. 60571032

DATE: 01/24/19 TIME: 0700 CLIMATIC CONDITIONS: Partly cloudy, light rain, 75°, humid
Depth to Final Depth to
groundwater Depth Product Depth to bottom Purge
Previous | Current (ftbtoc) | (ft btoc) Previous | Current | Flowrate | Start Total Nitrogen used
(ft btoc) (ft btoc) (ft btoc) (ft btoc) | (mL/min) | Time |Volume (gal) 9
*476.90 476.32 Start 1600 End 600
476.17 N/A 497.37 N/A 200 0900 6.75 Start 2700 End 500
**176.67 476.28 Start 2750 End 700
Pump settings: Pressure (PSI) Discharge (sec) Fill (sec)
Previous/Actual 220 | 230 40 | 40 40 | 40
Headspace VOCs: 0.0 ppm Ambient VOCs: 0.0 ppm
O/W Interface Probe Heron/ Serial Numb Heron: 01-3977
erial Number:
Type/Water Level Meter: Solinst Solinst; N-2
Gas Detector Type: MiniRae 3000 .
Serial Number: 592-917442
Water Quality Meter Type: In-Situ SmarTroll Serial Number: 589972

MP

Stabilization:+/- 0.2 °C, +/- 3% conductivity, +/- 10% DO, +/- 0.1 pH, +/-10 mv ORP, turb=as low as possible (< 10 NTU ideal) for 3 consecutive
readings following a min of 5 readings

Depth to groundwater is measure from top of grey plate (survey mark).

* 500’ Oil/Water Interface Probe measurement
** 1000’ Calibrated Water Level Meter measurement (N-2)

SP.
GALLONS TDS COND. D.O. TURB. TEMP. ORP SAL
TIME DTW** REMOVED (ppm) pH (mS/cm) (mg/L) (NTU) (°C) (mvV) (psu)
0935 Water at Surface. Narrowing down flow rate, ran out of nitrogen.
1020 Water at surface

1040 continued on next page

(see next page)
SAMPLING EQUIPMENT:

APPEARANCE OF SAMPLE:

LABORATORY ANALYSIS PARAMETERS AND PRESERVATIVES / NUMBER

Dedicated Bladder Pump

COLOR: Clear

SEDIMENT: None

ODOR/OTHER: None

AND TYPES OF SAMPLE CONTAINERS USED:

24 Primary = 24 total

VOAs
HCI: 4

Amber
1-L:3

H2S04: 5 + 5 (field filtered) = 10 500-mL: 2

1-L (800mL): 2

Poly
250 mL H2S04: 1

250 mL unpres.: 1

250 mL HCI (brown): 1 filtered

SAMPLE IDENTIFICATION NUMBER(S)

DATE: 01/24/19

ERH755 (N) and ERH754 (Trip Blank)

TIME:

DECONTAMINATION PROCEDURES:

ERH 755 -12:08, ERH754 - Start: 1240 End: 1429

Alconox, DI water, Isopropyl, and DI water wash

NOTES: Turbidity meter not working properly, set out in sun

SAMPLED BY: GM, CE, RS, TV

SAMPLES DELIVERED TO:

APPL

TRANSPORTER: FedEx
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WELL NO. RHMW10 LOCATION: Outside Tunnel PROJECT NO. 60571032
SP.
GALLONS TDS COND. D.O. TURB. TEMP. ORP SAL
TIME DTW** REMOVED (ppm) pH (mS/cm) (mg/L) (NTU) (°C) (mV) (psu)
1040 476.23 2 191.10 7.38 0.30 8.51 * 24.67 108.4 0.1
1045 476.20 2.25 193.46 7.52 0.30 10.09 * 24.52 124.1 0.1
1050 476.23 25 193.90 7.56 0.30 9.28 * 24.21 1334 0.1
1055 476.14 3 195.74 7.58 0.30 8.55 * 24.28 133.6 0.1
1100 476.22 3.25 194.56 7.59 0.30 9.06 * 24.05 131.4 0.1
1105 476.13 35 195.08 7.62 0.30 8.47 * 24.05 132.9 0.1
1110 476.22 4 195.61 7.60 0.30 8.92 * 24.10 136.9 0.1
1115 476.21 4.25 196.12 7.59 0.30 N/A * 24.01 138.8 0.1
1120 Recalibrated RDO sensor on Smartroll (96.2%)
1127 476.12 4.75 199.99 7.66 0.30 8.07 * 24.64 136.0 0.1
1132 476.18 5.0 196.32 7.53 0.30 8.31 * 24.01 144.0 0.1
1137 476.22 5.1 195.26 7.58 0.30 9.20 0.25 23.87 155.8 0.1
1142 476.22 5.25 196.17 7.58 0.30 8.97 * 23.99 142.3 0.1
1147 476.21 5.5 195.71 7.62 0.30 8.81 * 24.09 143.0 0.1
1152 476.22 5.75 195.11 7.59 0.30 8.67 * 24.10 138.9 0.1
1157 476.22 6 196.82 7.59 0.30 8.67 0.21 24.23 132.0 0.1
1158 476.22 6.25 195.35 7.60 0.30 8.65 0.06 24.19 146.1 0.1
1203 476.22 6.5 194.97 7.60 0.30 8.54 0.13 24.18 149.4 0.1
1208 476.22 6.75 197.78 7.59 0.30 8.30 0.10 24.36 155.4 0.1
1240 Sampled collected. Flow rate decreased to 100mL/min for VOAs. Batter pack died, switched and continued.
1310 Switched back to 300mL/min to sample ambers




Westbay Well Groundwater Sampling

Field Data Sheet

Project: 60571032 Red Hill Ambiant VOCs (ppm): 0.0 ppm Date: 2019-01-28
Monitoring Well No.: RHMW11 Headspace VOCs (ppm): 0.0 ppm Sheet: 1 of 1
Sampling Zone No(s).: Zone 5 Start Time: 9:29 Atm. Reading: 26.05 Sampling Equipment: 5285
Sampled by: MH, GM, TV, BM End Time: 15:33 Atm. Reading: 14.62
Surface Function Tests Position Sample Collection Checks
o g I° (probe in flushing collar) Sampler (probe located at sampling zone in Westbay casing) Comments
£ = = Evacuate Pressure in Zone Zone Pressure in (volume recovered)
" g € Shoe | Close | Check | Open Bottles Close Shoe In |Arm In Locate Arm Out Land Westbay Shoe Pressure Open Pressure Close [ Shoe Westbay
Out Valve |Vacuum| Valve . Valve Port Probe Out Valve Valve In
(3-5 psi) (G (G ¢ ) ¢ )
954 [ 5] 1 v v v v v v v v v v v 26.08 v 55.94 v 55.95 v v 26.08 |Used for parameters
Changed data logger
1021 | 5| 2 v v v v v v v 4 v v v Reading atmospheric pressure
11:15( 5 | 3 v v v v v v v v v v v 26.08 v 55.93 v 55.94 v v 26.08 |VOAs
11:39 | 5 | 4 v v 4 v 4 v v 4 4 v 4 Reading atmospheric pressure
12:19 | 5| 5 v v v v v v v v v v v 26.01 v 55.94 v 55.95 v v 26.07 |TPHDRO
1237 5| 6 v v v v v v v v v v v 26.01 v 55.94 v 55.93 v v 26.02 |TPHDRO
1259 | 5| 7 v v v v v v v v v v v 25.96 v 55.92 v 55.93 v v 26.00 |Parameters
13:24 (| 5 | 8 v v v v v v v v v v v 25.94 v 55.92 v 55.91 v v 26.00 |PAHs & TPHDRO
1Ba4|5|9| v | v | v | v v vl v || v v | v | 2504 | v | 5592 | v | 5593 | v | v | 2599 |Afisvesiontomanc
1407 | 5 (10| v v v v v v v v v v v | 2592 | v | 5501 v | 5593 v | v 2505 |PAHS & SVOCs siight
organic odor
1424 | 5 | 11 v v v v v v v v v v 4 25.92 v 55.92 4 55.91 v v 25.95 |SVOCs & Polys slight odor
14:48 | 5 | 12 v v v v v v v v v v v 25.90 v 55.93 v 55.93 v v 25.93 [filter
15:110 | 5 | 13 v v v v v v v v v v v 25.89 v 55.93 v 55.91 v v 25.88 |Parameters
TIME R;‘r':]irvse 4 TDS (ppm) pH SP. COND. (mS/cm) | D.O. (mg/L) TURB. (NTU) TEMP. (°C) ORP (mV) SAL (psu) Comments
10:23 1 221.15 7.36 0.34 0.76 * 23.60 76.1 0.2 *not collected
13:32 4 264.51 7.90 0.41 0.59 0.88 23.74 33.0 0.2
15:36 11 268.54 7.93 0.41 0.17 0.54 23.06 9.9 0.2
e L. . LABORATORY ANALYSIS PARAMETERS AND
Sample Identification Numbers: ERH764 (N) & ERH763 (TB) PRESERVATIVES / NUMBER AND TYPES OF SAMPLE 24 total
Sample Start Time: ~ 9:10 End Time: 15:33 CONTAINERS USED:
Appearance of Sample: COLOR: Clear VOAs Amber Poly
SEDIMENT: none HCI: 4 1-L: 3 250 mL H2S04: 1 _
. H2S04: 5 500-mL: 2 250 mL HCI (brown): 1 filtered
OTHER: No odor, slight odor after ~8L H2S04 (filtered): 5 1-L (800 mL): 2 250 mL unpres.: 1
Notes: Run No. 9 very slight organic odor, Run No. 10 slight organic odor

Run No. 11 slight odor
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Red Hill Groundwater Sampling Log

WELL NO. HDMW2253-03 LOCATION: Outside Tunnel PROJECT NO. 60571032
DATE: 02/07/19 TIME: 0810 CLIMATIC CONDITIONS: Morning rain, sunny later 75°
Depth to Final Depth to
groundwater Depth Product Depth to bottom Purge
Previous | Current (ftbtoc) | (ft btoc) Previous | Current | Flowrate | Start Total Nitrogen
(ft btoc) (ft btoc) (ft btoc) (ft btoc) | (mL/min) | Time |Volume (gal) used
0674 | 203-87@
) 0844 205.84@ Start 2600
ooncs | 20584@ 1127 N/A 1575 N/A 300 0935 5 End 2000
) 0847
Pump settings: Pressure (PSI) Discharge (sec) Fill (sec)
Previous/Actual 170 | 170 30 | 30 30 | 30
Headspace VOCs: 0.0 ppm Ambient VOCs: 0.0 ppm
O/W Interface Probe Type/Water Heron/ ) Heron: 16504/N-2
. . Serial Number: ]
Level Meter: Solinst Solinst: 01-3977
Gas Detector Type: MiniRAE 3000 Serial Number- 920683
(10.6 eV)
Water Quality Meter Type: SmarTroll Insitu Serial Number: 589972

Stabilization:+/- 0.2 °C, +/- 3% conductivity, +/- 10% DO, +/- 0.1 pH, +/-10 mv ORP, turb=as low as possible (< 10 NTU ideal) for 3 consecutive
readings following a min of 5 readings

Depth to water measured from red survey mark on top of permanent casing.
* 500’ Oil/Water Interface Probe measurement
** 1000’ Calibrated Water Level Meter measurement (N-2)

SP.
GALLONS TDS COND. D.O. TURB. TEMP. ORP SAL
TIME DTW** REMOVED (ppm) pH (mS/cm) (mg/L) (NTU) (°C) (mvV) (psu)
0941 Water at surface
0946 205.82 — 309.29 6.87 0.48 10.29 13.60 23.15 10.2 0.2
0951 205.83 — 305.85 6.35 0.47 2.66 13.46 22.90 21.7 0.2
0956 205.85 1 305.51 6.29 0.47 2.02 11.67 22.88 30.2 0.2
(see next page)
SAMPLING EQUIPMENT: Dedicated Bladder Pump
APPEARANCE OF SAMPLE: COLOR: Slightly murky

SEDIMENT: None
ODOR/OTHER: None

LABORATORY ANALYSIS PARAMETERS AND PRESERVATIVES / NUMBER 24 primary = 24 total
AND TYPES OF SAMPLE CONTAINERS USED:

VOAs Amber Poly

HCI: 4 1-L: 3 250 mL H2S04: 1

H2S04: 5 + 5 (field filtered) = 10 500-mL: 2 250 mL HCI (brown): 1 filtered

1-L (800mL): 2 250 mL unpres.: 1

SAMPLE IDENTIFICATION NUMBER(S) ERH759 (N) and ERH758 (Trip Blank)
DATE: 02/07/19 TIME: ERH758 — 0740, ERH759 Start: 1045 End: 11:25
DECONTAMINATION PROCEDURES: Alconox, DI water, Isopropyl, and DI water wash
NOTES: Depth to water collected after pump was installed
SAMPLED BY: MH, RS,BM

SAMPLES DELIVERED TO: APPL TRANSPORTER: FedEx
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WELL NO. HDMW2253-03 LOCATION: Outside Tunnel PROJECT NO. 60571032
SP.

GALLONS TDS COND. D.O. TURB. TEMP. ORP SAL
TIME DTW REMOVED (ppm) pH (mS/cm) (mg/L) (NTU) (°C) (mV) (ppt)
1001 205.85 2 304.61 6.28 0.47 1.65 12.24 22.90 34.4 0.2
1006 205.85 — 304.04 6.28 0.47 1.55 12.16 22.89 36.8 0.2
1011 205.85 2.5 303.28 6.28 0.47 1.47 11.14 22.90 38.1 0.2
1016 205.85 3 303.27 6.29 0.47 1.37 10.75 22.89 38.1 0.2
1021 205.85 4 303.22 6.28 0.47 1.31 11.73 22.88 40.2 0.2
1026 205.85 4.5 303.46 6.28 0.47 1.25 11.28 22.88 41.7 0.2
1031 205.86 5 323.33 6.28 0.47 1.26 10.82 22.88 41.7 0.2
1045 Begin sampling. Lower flow rate to 100mL/min for VOAs
1052 Raise to 300 mL/min for remaining bottles
1125 End Sampling
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Red Hill Groundwater Sampling Log

WELL NO. OWDFMWO01 LOCATION: Outside Tunnel PROJECT NO. 60571032
DATE: 01/23/19 TIME: 1245 CLIMATIC CONDITIONS: Mostly sunny, 81° F
Final Depth to
Depth to groundwater Depth Product Depth to bottom Purge
Previous Current Previous | Current | Flowrate | Start Total .
(ftbtoc) | (itbtog) | (PtoC) | (ftbtoc) | “epioey | (ftbtoc) | (mUmin) | Time | Volume (galy | Nitrogen used
*119.43 118.93 . start 1750 start 2800
=119 34 118.91 119.10 — 144.74 — 80mL/min 1316 4.5 and 200 end 600
Pump settings: Pressure (PSI) Discharge (sec) Fill (sec)
Previous/Actual 65 | 65 13 | 13 17| 17
Headspace VOCs: 0.0 ppm Ambient VOCs: 0.0 ppm
O/W Interface Probe Heron . . Heron: 01-3977
) Serial Number: )
Type/Water Level Meter: Solinst Solinst : N-2
Gas Detector Type: MultiRAE Serial Number: 592-917442
Water Quality Meter Type: In-Situ Smartroll Serial Number: 589976

MP
Stabilization:+/- 0.2 °C, +/- 3% conductivity, +/- 10% DO, +/- 0.1 pH, +/-10 mv ORP, turb=as low as possible (< 10 NTU ideal) for 3 consecutive
readings following a min of 5 readings
Depth to water measured from red survey mark on top of permanent casing.
* 200’ Oil/Water Interface Probe measurement
** 500’ Calibrated Water Level Meter measurement (N-1)

SP.
GALLONS TDS COND. D.O. TURB. TEMP. ORP SAL
TIME DTW REMOVED (ppm) pH (mS/cm) (mg/L) (NTU) (°C) (mV)  (psu)
1321 Water at Surface
1327 119.48 0.25 2250.62 10.49 3.49 3.61 * 28.89 102.1 1.9
1335 119.53 0.50 2383.74 10.81 3.67 3.34 * 25.89 100.1 2.0
(see next page)
SAMPLING EQUIPMENT: Dedicated Bladder Pump
APPEARANCE OF SAMPLE: COLOR: Clear

SEDIMENT: None

ODOR/OTHER: None

LABORATORY ANALYSIS PARAMETERS AND PRESERVATIVES / NUMBER 24 Primary = 24 total
AND TYPES OF SAMPLE CONTAINERS USED:

pone /1m|jb §r ;50(|)ymL H2SO4:1

H2S04: 5 + 5 (field filtered) = 10 (8o g‘L): 2 230 mL Eri)'rg‘:"’lvn): Liiltered
SAMPLE IDENTIFICATION NUMBER(S) ERH757 (Primary) and ERH756 (Trip Blank)
DATE: 01/23/19 TIME: ERH756 — 13:20, ERH757 - Start 15:25 End 17:38
DECONTAMINATION PROCEDURES: Alconox, DI water, Isopropyl, and DI water wash
NOTES: *Turbidity meter not working properly, received new DRT-15CE @ 1345

SAMPLED BY: GM, CE, RS, TV

SAMPLES DELIVERED TO: APPL TRANSPORTER: FedEx




WELL NO. OWDFMWO1

LOCATION: Outside Tunnel

PROJECT NO. 60571032

Page 6 of 31

SP.
GALLONS TDS COND. D.O. TURB. TEMP. ORP SAL
TIME DTW** REMOVED (ppm) pH (mS/cm) (mg/L) (NTU) (°C) (mV)  (psu)
1340 119.53 0.5 2438.89 9.84 3.75 3.21 * 25.89 115.9 2.0
1345 119.53 0.75 2573.37 9.07 3.97 3.15 16.48 28.87 122.9 2.1
1350 119.53 1 2689.06 8.77 4.14 3.08 11.20 25.94 124.7 2.2
1355 119.49 1.25 2773.35 8.59 4.27 3.02 7.62 25.98 126.3 2.3
1400 119.49 1.4 2803.42 8.51 4.32 2.95 5.92 25.95 126.9 2.3
1405 119.48 1.5 2822.95 8.47 4.34 2.89 6.43 25.94 127.3 2.3
1410 119.46 1.75 2830.28 8.45 4.36 2.86 5.84 25.92 127.0 23
1415 119.45 2 2837.67 8.43 4.37 2.83 4.94 25.94 127.1 24
1420 119.44 2.25 2841.29 8.41 4.37 2.80 3.82 25.98 126.8 2.4
1425 119.42 2.4 2847.97 8.38 4.38 2.80 3.15 26.01 126.1 2.4
Adjusted pressure slightly, flow rate dropped to approx. 80mL/min. Turned up to 100mL/min
1430 119.57 2.6 2847.43 8.35 4.38 2.78 3.23 25.58 129.1 2.4
1435 119.61 2.8 2846.77 8.35 4.38 2.62 3.84 25.48 126.2 2.4
1440 119.65 3 2759.32 8.75 4.24 2.54 3.28 25.42 1235 2.3
1445 119.69 3.2 2737.09 8.78 421 2.52 2.88 25.35 1235 23
Returned flow rate to 80mL/min. Too much draw down.

1455 119.68 3.6 2784.74 8.59 4.28 2.51 2.96 25.58 123.9 2.3
1500 119.69 3.7 2830.35 8.39 4.36 2.48 2.08 25.49 124.0 2.4
1505 119.69 3.8 2841.74 8.31 4.38 2.49 1.83 25.39 124.8 2.4
1510 119.69 4 2833.04 8.37 4.36 2.50 1.73 25.34 123.7 2.3
1515 119.68 4.5 2829.37 8.37 4.36 2.50 1.14 25.35 123.3 2.3
1525 Sample Collected, Changed Nitrogen tank for sample collection after first few VOAs
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For Participant

Owner: U.S. Navy

Tape ID: N-1

Make: Solinst

Serial number: 133795

Length: 500 feet

Dates: 9/13/2017 - 9/15/2017

Table 1. Correction table for Solinst 500-foot tape (serial number 133795; tape identifier
N-1), tested 9/13/2017 to 9/15/2017.

Tape interval, in feet 'Correction to add to depth to

From To water, in feet
0.00 6.41 0.00

6.42 14.02 0.00
14.03 52.17 -0.01
52.18 90.33 -0.02
90.34 128.49 -0.03
128.50 166.64 -0.04
166.65 204.80 -0.05
204.81 242.96 -0.06
242.97 392.45 -0.07
392.46 500.00 -0.07

Values in red italics are extrapolated outside the range defined by the shallowest and deepest test
measurements

Use of the indicated correction values is expected to improve accuracy in water-level measurements
made with this tape. However, because of scatter in the calibration data, the indicated corrections for this
tape may contain uncertainty on the order of 0.01 - 0.02 feet.

Table 2. Depth-to-water measurements and errors for Solinst 500-foot tape (serial number 133795; tape
identifier N-1), tested 9/13/2017 to 9/15/2017.

Well site Reference taiaefggf th to water, N-1 depth to water, in feet 'Error, in feet
Halawa Kiosk 6.40 6.42 -0.02
Moanalua 17.60 17.61 -0.01
Halawa 43.37 43.39 -0.02
Waiawa 69.97 69.96 0.01
Waialae Shaft 152.41 152.44 -0.03
Kapakahi 261.97 262.04 -0.07
Waipio 392.38 392.45 -0.07

1Negative error indicates tape shortening; positive error indicates tape stretch



For Participant

Owner: U.S. Navy

Tape ID: N-2

Make: Solinst

Serial number: 133937

Length: 1,000 feet

Dates: 9/13/2017 - 9/15/2017

Table 1. Correction table for Solinst 1,000-foot tape (serial number 133937; tape
identifier N-2), tested 9/13/2017 to 9/15/2017.

Tape interval, in feet 'Correction to add to depth to

From To water, in feet
0.00 6.40 0.01

6.41 8.23 0.01

8.24 80.71 0.00
80.72 161.31 -0.01
161.32 253.61 -0.02
253.62 364.91 -0.03
364.92 516.53 -0.04
516.54 593.17 -0.05
593.18 764.02 -0.05
764.03 1000.00 -0.06

Values in red italics are extrapolated outside the range defined by the shallowest and deepest test
measurements

'Use of the indicated correction values is expected to improve accuracy in water-level measurements
made with this tape. However, because of scatter in the calibration data, the indicated corrections for this
tape may contain uncertainty on the order of 0.01 - 0.02 feet.

Table 2. Depth-to-water measurements and errors for Solinst 1,000-foot tape (serial number 133937; tape
identifier N-2), tested 9/13/2017 to 9/15/2017.

Reference tape depth to water,

Well site in feet N-2 depth to water, in feet 'Error, in feet
Halawa Kiosk 6.40 6.41 -0.01
Moanalua 17.60 17.60 0.00
Halawa 43.37 43.35 0.02
Waiawa 69.97 69.96 0.01
Waialae Shaft 152.41 152.44 -0.03
Kapakahi 261.97 262.00 -0.03
Waipio 392.38 392.41 -0.03
Poliwai 593.12 593.17 -0.05

"Negative error indicates tape shortening; positive error indicates tape stretch
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A=COM

Americas

Instrument Calibration Log S3AM-127-FM10

Instrument Information

Instrument Name: m\,[{»z‘ (LAe Manufacturer: Me

Serial Number: ‘7‘46\“7 Last Service Date:

Parameter(s):(‘,bl\)(as ' E\)(“ Oxy oC? Calibration Gas:

" . S I Y W 06537 | yOC* lot#3l1952

Calibration Procedure: . MUt ae& 1otF 20 o

e LT hareocd & Nber 07 e aug a0id 6xp Ceb 102

W 2% e
co ;0(‘0\”’,

My Loy LEL

oxy @ tﬁob;‘-x,ltne [OD‘p‘aM

Daily Calibration Results

Date: jq. ) oy \\\48

Calibration Result:

6d‘l po %CL

<l

sware 1

Name: M\ yp K\"‘;‘\\’C’l
N

Notes:

Date: %\ )\% h(?

Calibration Result:

Name: M s [’C \& ;ﬁ l_‘;)

Signature:

=R

Notes:

~

Date: Calibration Result:

Name: Signature:

Notes:

Date: Calibration Resuilt:

Name: Signature:

Notes:
Project: Job No.:
Date: Operator:
Instrument: Calibration:

Instrument Calibration Log (S3AM-127-FM10)
Revision 2 December 27, 2017

PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPY IS AVAILABLE ON COMPANY INTRANET.

1of1



Americas

Instrument Calibration Log

A=COM

S3AM-127-FM10

Instrument Information
1 * - <1

Instrument Name: Tu¢ b\ L Mmerer Manufacturer: HF %aqn(-‘ { (C

Serial Number: Nl A Mpl‘el oy - 19¢E Last Service Date:

Parameter(s): Y b &L,) Calibration Gas:

[
Calibration Procedure: O.O}Aﬁ‘—am&’ 4 loh # 73529 fro cal
NTv
Daily Calibration Resulits
Date: \'9* /la‘ , l[g Calibration Resuit: o. p?. Peo Sge ({
Name: a4 K ﬂqi ty Signature: % , %
=)
Notes: /
Date: l . Calibration Result:
ate D&l\% 1< el H ! alibration Resu 0.0d r/,&§5€<{.
=4 / ‘
Name: AN g~ l'p'él“"] Slgnature.% %
A" r £

Notes:

Date: Calibration Result:

Name: Signature:

Notes:

Date: Calibration Result:

Name: Signature:

Notes:
Project: Job No.:
Date: Operator:
Instrument: Calibration:

Instrument Calibration Log (S3AM-127-FM10)
Revision 2 December 27, 2017

PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPY IS AVAILABLE ON COMPANY INTRANET.

1of 1



Americas

Instrument Calibration Log

A=COM

S3AM-127-FM10

Instrument Information

Instrument Name: $ mu-r\—ca\\

Manufacturer: f /VDI\ {—/

Serial Number: & 4949 7

Last Service Date:

Parameter(s): £ _.e ‘amck o€ sheet

Calibration Gas: $¢ e bYec K gé s hee }‘

Calibration Procedure:

Daily Calibration Results

Date: \QJ 2 ) &

Calibration Result: ]P e 5d

Name: M R Ht‘&\""‘y
<

(

Notes:

Signature://%%

Date: L2 [(10 { ( LZ

Calibration Result:

qufsf?g

Signature: /%\ %

Name: M &)4}41
Vo

7 7

Notes:

Date: Calibration Result:

Name: Signature:

Notes:

Date: Calibration Resuilt:

Name: Signature:

Notes:
Project: Job No.:
Date: Operator:
Instrument: Calibration:

Instrument Calibration Log (S3AM-127-FM10)
Revision 2 December 27, 2017

PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPY IS AVAILABLE ON COMPANY INTRANET.

1of1
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Americas

Instrument Calibration Log

4

A=COM

S3AM-127-FM10

Instrument Information

Instrument Name: S,M,TROL(, , F IP

Manufacturer: IN) ITR , &AE.

Serial Number: 5 % 9’ ?-i /57‘)\"717'11')..

Last Service Date: ',/ 19 ,r‘yb )q

Parameter(s): PH , QKPI Sf (ond . RD@

Calibration Gas: Lee be (M

Calibration Procedure: !

— 8RO

95.1% 0RP7 AAE |/

pH 1795, 1018, t0
Sf Coml : ‘1‘5 73M5/’\,\

Zero Al" : OO
Spa ¢ loo-ffm

rre

Daily Calibration Results

Date:

Ol/al/ 19

Calibration Result: ﬂ AS s E D

Name: //(A,qc M(/’KAO/(A

Signature: (/&L-( M

Notes: [ I (W) €8 503 ¢F Bxp WRAIT o (4D CFLSCH Byo 1119
pH(#): C¥19 5¢¢ B¢ #/2019 ORP: CF¥NNSE  Exp lI/19

Date: g; f Calibration Resuilt: l

Name: Signature:

Notes:

Date: Calibration Result:

Name: Signature:

Notes:

Date: Calibration Result:

Name: Signature:

Notes:

profect. e tres T 1e<L 111
Date: l/—zl /\cf
Instrument:

wnoct ol

Instrument Calibration Log (S3AM-127-FM10)
Revision 2 December 27, 2017

Job No.: 50;71[) 57
operator: 1L/ oy %]
Calibration: F‘U%L/L

PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPY IS AVAILABLE ON COMPANY INTRANET.

—
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Americas

Instrument Calibration Log

A=COM

S3AM-127-FM10

Instrument Information

Instrument Name: S/V\ARTKOLL, pIp

Manufacturer: T p/ §1 74, RA E

serial N\umber. 5% 9932 Q_, 59.-17 74\ | Last Service Date: V"‘]]}?

Parameter(s): PN , OKP, Sf '(o-"ol , RD 0

Calibration Gas: [5Q - 5’(4 TN F{ 00{’{]/"\

T
Calibration Procedure:

S (ki 39 ps/ km

ORP: I aV

RPO ©95.9%

> FRO AR 'O-Of "
Span * [0Q pom

Daily Calibration Results I

o 0/2)13

Calibration Result: PASS.ED

Name: //IAK(, MMRAO/(A

Signature: MK M

 oH (10): (F3c3€F Exp W19 H( : (3L BEY Exp /19
Notes: e i () CEI9 BYe _Exlp /09 gnp; Cytad 62 tk,f 19
. (,) /-/Q,L/’q Calibration Result: A< <ED

Name: (/(«U‘H‘\’\ E’]\\g

Signatur%# ¢_\_\
Z
1 1

Notes:

Date: ‘H% Calibration Result:
Name: Signature:

Notes:

Date: Calibration Resuit:
Name: Signature:

Notes:

Project: ﬂ/€ L LY (,\
Date: | )'}?\) \A
Instrument: v erd-er a,;w\,.\lz, med 20

P10

Instrument Calibration Log (S3AM-127-FM10)
Revision 2 December 27, 2017

Job No: leDSTIO™ X

Operator: #4zrrfe—ld~ Mare Merg st

Calibration: ‘o(,\ese[l.

PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPY IS AVAILABLE ON COMPANY INTRANET.
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A=COM

Americas
Instrument Calibration Log S3AM-127-FM10
Instrument Information
Instrument Name:Mir\i (Zh'(g ceo Manufacturer: LAE SYSTE M S
Serial Number: 59 T 3|‘]4»_4ﬂ Last Service Date:, /,9
Parameter(s): VO(,Q , ﬁ,{)h Gl Calibration Gas: /SD"'-,ULHIKHL /o0 rem, ﬁ,{ hltllf‘
Calcb ration Procedure:
um tal wy

)SC uTyle ne DC vpm -~ ”]32(@4"‘ Let J,ng 2c2.\
fresh wv Calibyatio p

Daily Calibration Results

Date: ‘ / z 3 / ' 9 Calibration Result: f"li &8¢ ‘/
Name.(:Mn n a\ K Slgnaw. | P e
\f’ s
Notes:
Date: / Calibration Result:
) 9"’1/‘6] D'Oﬁam ,)/OD-D,P,pM
Name: l/\/l“ NS H.* 4 M/] Signatur%%__
ld /
Notes:
Date: Calibration Result:
Name: Signature:
Notes:
Date: Calibration Result:
Name: Signature:
Notes:
Project: PCp whLL JobNo.. (0511L3 '
Date: {2 3/,9, Operator: Ca i DS
Instrument: an i = Calibration:
Mini R&E rufsc

Instrument Calibration Log (S3AM-127-FM10)
Revision 2 December 27, 2017

PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPY IS AVAILABLE ON COMPANY INTRANET. 10f1



A=COM

Americas
Instrument Calibration Log S3AM-127-FM10
Instrument Information
Instrument Name: 7zz+bu/imelgh  DOT -(5 ¢ € Manufacturer: /1~ s./6417/2 ¢, {ne
Serial Number: '\)]A Last Service Date:  o—
Parameter(s): Y ¢\ A A . Calibration Gas: ().p2. NTU
Calibration Procedure: {
LINED UP fowesT READING op REFerent<. V&) @ 0.07 NTU
Daily Calibration Results
. ; Calibration Result: i
Date: ,/24/‘3 ! F[aé{cd
= : ~
Name: | .. e A LR Signature: ~, / =
0 wbﬁ Q— L / < ; -
Notes: \
Date: Calibration Resuilt:
Name: Signature:
Notes:
Date: Calibration Result:
Name: Signature:
Notes:
Date: Calibration Result:
Name: Signature:
Notes:
Project: 404 11082 Rep mMLL Job No.: (2@ 57073 o~
Date: '/f:_[r/ 1y Operator: ( &’ / Zs ) &M
Inst t: < Calibration:
nstrumen %V\a\dtw%‘hﬂ‘ alibration Y 9o9e A

Instrument Calibration Log (S3AM-127-FM10)
Revision 2 December 27, 2017

PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPY IS AVAILABLE ON COMPANY INTRANET. 1of1



Americas

Instrument Calibration Log

A=COM

S3AM-127-FM10

Instrument Information
Instrument Name: Samue o\l tAQ Manufacturer: Ta-Sivw Tne.
Serial Number: 594472 Last Service Date: »

. ‘ . EL AL R el oY YAy ST o\
Parameter(s): ?\‘\, oq_?/‘wrmﬂjlsec,m\/ Do Calibration €es:L.gidi oy . VA CE1a54 6 £xp" W/2j0rq
Calibration Procedure: ovve . rotetot = LA VCRA2S7 g |1 /2019
Shaet  widn Q“, 7, lO, " d e [_‘(w/ Jugun (h\\ Aoro Cal La"»C%LSGL\\ €I?f nwizp\§
Calhahing ond ab a ¥nce, Bimricd ~iba ok of avky ) vk, Clibab) Speaalic condvihiny,
Laskly, cllibatt 6@ Solmtdo= 3en3or, Rinied Susoers in ehwan el CalibamYion,

Daily Calibration Results
Catbration Reeult. 2™ TSZT I A0 Tow» 00 462> 4.0
Date: alibration Result: g gga: 4230 2 4440 w3/cwm .
01 23/ Moo Az s e My dok: |85 91007
Name: (G avia Morg Signature: _ )ﬂ,w,,,,, P s,
Notes: cn
PH: 193 71,0, 15,61 =5 10,0, mpam-Ft 5 ¢
Date: @} I‘L&/ (% Calibration Result: S Cen . {228 =7 4440
0e?: 33> QAL
Name: Guavia Murg Signature: JZ,._ Y o
Notes:
Date: Calibration Result:
Name: Signature:
Notes:
Date: Calibration Result:
Name: Signature:
Notes:

Project: Red Wil Qolla Fvel Sho..r
Date: \\ {23/\q
Instrument: T Si%u Seav-Neo\\

Instrument Calibration Log (S3AM-127-FM10)
Revision 2 December 27, 2017

JobNo.: (65 T\03Z
Operator: G, 05, TV, (a2 (T
Calibration: ( w‘;'b&l

PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPY IS AVAILABLE ON COMPANY INTRANET.

1of1



Americas

Instrument Calibration Log

A=COM

S3AM-127-FM10

Instrument Information
Instrument Name: Voeiba U-S2 Manufacturer: Wby
Serial Number: R ToT3IE QA Last Service Date:
i . TP ) e (aV Soleliem
Parameter(s): o¥}, \ubadi by Splend., 00, Calibration &s: "&** CELITGHI Exp. |
¥ 77 7 7
Calibration Procedure:
Purforen fto CAibAMAIN i Y\ Avie G\ Sulvlen, OE' *."u 1A selelimn end Give
T ainns Gor an e Yo caVbradt. (Uny down differct e
w\-. (,vs\ ‘50\./“‘* Ly & MAA“‘OS.
Daily Calibration Results

=3 QR]74.0,; ) 4

Date: (1,3 /l ) Calibration Result: o 3t i Toredin 0.690.4
a\ Sp Cond. 4.5 > Ud.4q
Name: G.\vi ~ Mo Signature: % ~~ 2
Notes:
Date: Calibration Result:
Name: Signature:
Notes:
Date: Calibration Resuilt:
Name: Signature:
Notes:
Date: Calibration Result:
Name: Signature:
Notes:
Project: @4 ¢ v gulle Boel Storm gt JobNo: L EOSTV032

Date: \\ f23 /ra
Instrument: \ ‘\"“"0 v-S2

Instrument Calibration Log (S3AM-127-FM10)
Revision 2 December 27, 2017

Operator: GH, TV, € d ks

Calibration: P 5¢, d

PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPY IS AVAILABLE ON COMPANY INTRANET.

W2e4
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Americas

Instrument Calibration Log

A=COM

S3AM-127-FM10

Instrument Information

Instrument Name: $MN}— Tm/ | ¥

Manufacturer:

Ins: b Inc.

Serial Number:

S2UAFL

Last Service Date: — 2/5/(1

Parameter(s): Lp@ \DK\OW

Calibration Gas: ¢ se \oe\ oo

Calibration Procedure: po~>—7" ”yﬂ’

PH F = Lot (RLASHE exp It/ 2014
pHio 2t C83036% expliszes
fH"lfSF QUG S lein - Loddh

e B

g L6yl ekp (20]
620 41 mV D Leddl L4225 F enp 11/241 4

Daily Calibration Results

Date: 1/}// ‘1

+> 3
Calibration Resuilt: F;OZ 0~ {ogoi{/

qu-?u.bf‘/

i ancr At
Name:W =, )

Signature: SV = 129F v

8S595.3%

Notes:

Date: Calibration Result:

Name: Signature:

Notes:

Date: Calibration Result:

Name: Signature:

Notes:

Date: Calibration Result:

Name: Signature:

Notes:
Project: @057)9/59» JobNo.: {05710 39
Date: ‘), '17 /l ﬂ\ Operator: (hiswvicen AN 2

Instrument: {_> o\ € Boall L" M‘é‘\‘ er

Instrument Calibration Log (S3AM-127-FM10)
Revision 2 December 27, 2017

Calibration: \0 a5 ¢ é

PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPY IS AVAILABLE ON COMPANY INTRANET.
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A=COM

Americas
Instrument Calibration Log S3AM-127-FM10
Instrument Information
Instrument Name: M tai m 2080 Manufacturer: Rre 347 S 8
Serial Number: g 7 0 (57 Last Service Date: 9 )5 /14
Parameter(s): {/0(, %A alr Calibration Gas: —+¢ /4 . 5 Nohm (Psbacr
r . 7/ T / §7 7
Calibration ProcedEre: )
Zeo cal
-~ fFreShasr
. L4 22ASHL Tanzeo22 (s 3
_ 'I}Ob‘t?‘]b‘ Q t¢°ﬂ/9h""’L0""H‘ 5% <)qa an fa/lca\l
Daily Calibration Results

. Calibration Result:
Date: }/?/[ 9 f ASS
Name: :%I\Q’ICI\ P00 12 Signature: %ﬂ/—« '2&
Notes:
Date: Calibration Result:
Name: Signature:
Notes:
Date: Calibration Result:
Name: Signature:
Notes:
Date: Calibration Result:
Name: Signature:
Notes:

Project: {L'b cll' u Job No.: & 95’710 g?‘
\

Date: Operator: (bta-/\m WUtz
Instrument: P‘L'D Calibration: ?u%e&

Instrument Calibration Log (S3AM-127-FM10)
Revision 2 December 27, 2017

PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPY IS AVAILABLE ON COMPANY INTRANET. 1of1



A=COM

Americas
Instrument Calibration Log S3AM-127-FM10
Instrument Information
Instrument Name: TW} ,‘W Manufacturer: H’?ﬁ Se,t‘ ww’ﬁ‘f ]c, ina N
Serial Number: M - [6&4 Last Service Date: <
Parameter(s):fu,_b,'&b,\ Calibration Gas: m W D.DZ ﬁ‘b Oq/

alibration Procedure: W( h 2» Cﬁ//&f‘ﬂ/w(lw&é \40/4'/ W( rﬂ’fm 4
C#) t P/o\izg:l@évq,/u.,f‘og(’a DD)« «S\Cfébf*/‘t + 2&7& ot —&-&Wa—(,él\,z,\

4,0@%{?21 fo ~2.02 . Py s 2t lo.

Daily Calibration Resulits

Date: 2 /7 / 9 Calibration Result: Po» 5 6 é(l
Name:’PT\jM S ZL{ ./\.M% Signaturev? k/,mgépﬂ'
Notes: ) u

Date: Calibration Result:

Name: Signature:

Notes:

Date: Calibration Result:

Name: Signature:

Notes:

Date: Calibration Result:

Name: Signature:

Notes:

Project: (l,’/vL Hj”’ ‘ Job No.: 6@5’” 0523 J

Date: 2,/ 1/1 ? ‘ Operator:/&49 3~~~ 7Y

Instrument: /rk,\(‘bl éi‘ W‘JG’V Calibration: 4 5% hc»(

Instrument Calibration Log (S3AM-127-FM10)
Revision 2 December 27, 2017

PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPY IS AVAILABLE ON COMPANY INTRANET. 10of1



Americas

Instrument Calibration Log

A=COM

S3AM-127-FM10

Instrument Information

Instrument Name: N\)\Lﬂ O,AE Manufacturer: {LA,&
Serial Number: {15 B2 U Rr? Last Service Date: | / ) L// I
Parameter(s): \Iv[\,"i U‘\H '\\Aslt)q_l(‘/g Calibration Gas: S.o-o )J-d(»u

T SRR Sl VocY ‘
(;a;béatlo;f:r‘t’)cfure. ﬁow ?;i;‘ogql e’“?' Woy 4 !0’0. ;m X Q-(e’a\n o r 00\).
co 50( g 0»7 ;jj:—&, \\’:’le%?r
ety S0 LEL erge Fely 20\

]
Daily Calibration Results

Date: ) \(2 ‘ ‘ ﬁ\ Calibration Result: g,“\ o éA

Name: [/\/\ Ny & \X,\ K\‘o/—l Signature: //A\%

Notes: v ’ 7

Date: Calibration Result:

Name: Signature:

Notes:

Date: Calibration Result:

Name: Signature:

Notes:

Date: Calibration Result:

Name: Signature:

Notes:
Project: M [fh‘) l Job No.: 6 Dg 7] 03
Date: l/ ] b/ l’] . Operator: )l/I4v~/4 6:07
Instrument: g}y, )r}‘ Za‘b Calibration: fm

Instrument Calibration Log (S3AM-127-FM10)
Revision 2 December 27, 2017

PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPY IS AVAILABLE ON COMPANY INTRANET.
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Americas

Instrument Calibration Log

A=COM

S3AM-127-FM10

Instrument Information

Instrument Name: S m{-fa’](

Manufacturer: L /7S, e

Serial Number: ¢/ 16 <

Last Service Date: —

Parameter(s): ,/-{ S / o ¥ Q o
Calibration Procedrure: !

(M > 0,4

6“‘ V.? 218 mV

Calibration Gas: ||z | J.
Lf

Daily Calibration Results

owe: |/11/19

Calibration Resuit: r‘vf 5433 (yasY 6 Il{2aq
/“,—3 j0.22 68303é7' ’((2"(7’

NameBl a C@A :/L’(Z

H= 419 ¢& 2564

Signature: S f.a Y 4 Slem 1/ 2219

124

r—

di'

oRPp g_g_;,\-n/;"cég&nzr-?u/&m-y

ROO 26034 3.4, g

=
Date: ‘ / ‘Lﬂ /l "i Calibration Result: (’f‘;‘f :107..13; Lb-kf]'\; ?f
T ' H? 44 ¥
Name: 2. v A = Signature: f/é Y359.45epn / /
7 o2y Ho. A mV
Notes: W m £0) > q1.0% I /

Date: Calibration Result:
Name: Signature:

Notes:

Date: Calibration Result:
Name: Signature:

Notes:

Project: IZUL "H”
Date: 1 /‘Vl// 19
Instrument: Sy wﬂt {'D/

Instrument Calibration Log (S3AM-127-FM10)
Revision 2 December 27, 2017

Job No.: 605‘7, 5L

Operator: T /17
Callibration: P&/Sé&’zé \

PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPY IS AVAILABLE ON COMPANY INTRANET.
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Americas

Instrument Calibration Log

A=COM

S3AM-127-FM10

Instrument Information

Instrument Name: M A (h Kﬂ’a/

Manufacturer: ﬂA’ C/’

Serial Number: N :)"’f Q o

Last Service Date: ) / ) '-l/ ]

71
Calibration Gas: QLee ﬁb’bw

GO LEL

Parameter(s): Ll 0C ¢ b, CiA ! Hp%oz O

— , Sz "
g ST gt fom ol # “ GO | des he 10
Hes ppm OX7ﬁ e toofp " ikl

c©e SDW (20 “ 7/0,@ M

L]
Daily Calibration Results

Date:

VE

Calibration Result: cA ( /A 5,5@ 4/

e 45, 0 e i

Signature: %QSS,

Notes:

Date: '/ZZ/(,ﬁ

Calibration Result: K/ ( K’q S x;

Name: @;ﬁfqu m,?JZ

Signature: %W/L;za%_,

Notes' ocal af OF3 due Ao ervay reading

Date: f/B//‘)

J
Calibration Result ;| 443 ¢ 4

Name: (Caittin EINS

Signatu!&%/_\‘____~

Notes:

= [}

Date: ‘IQL(/]q

Calibration Result:&a[ ‘96\,5 S€ cL

Name: W, s k.« u,“g l..7

SignatuW

Notes:

Project: Red HiLL
Date: I/;,I/;a
Instrument: M Wlﬁ\zﬁ@

Instrument Calibration Log (S3AM-127-FM10})
Revision 2 December 27, 2017

PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPY IS AVAILABLE ON COMPANY INTRANET.

Job No.: 0)19-4-?4-’-345/ (bo571032
Operator: S1ecirc4. Mtz
Calibration: V‘v% %

10of1



A=COM

Americas
Instrument Calibration Log S3AM-127-EM10
Instrument Information
Instrument Name: Smar Troll M Manufacturer: Ta Sivw Twe.
Serial Number:  §9 qa7(, Last Service Date: ~—
Parameter(s): oW, o2.?, Sl’ Con , DO Calibration-Gas: \.:1\.iA:

Calibration Procedure:
Gk W/ oM 7,\o PESES fon Al v /i C'J)

Ca\thAld oma Ak o \AH'('\-\\‘} Sensev jm Mehweem cach el ralion
5p. tond. 4HA mdlenn
L2 0P A2 v Q0 rosk soprme 1N e ibe JOOT, fetorads,

Daily Calibration Results

" L PHI T AT 7.0, 10,1 F1\0: 0, {,§274.3
Date: |\ /23/)% Calibration Result: ¢ ¢, 4370-3 "\LQ:\ ; i
ORP: a)\>229 Be7, A%.4 P 100 7w

Name: Conn n Mum Signature: A /i_\

Notes:

/ o 4a90
Date: Calibration Result; #f ¢on #9472 .
’L’Z;/ % o~ BEPIDY D000 %%

Name: &4}'—/ o, E 3 Signature% A/ _/ c
N

Notes:

Date: Calibration Result:
Name: Signature:

Notes:

Date: Calibration Result:
Name: Signature:

Notes:

Project: Bud W0 Buile Toal Sty JobNo.: (oSmned

Date: \\[1%/\8 Operator: G , #5, TV, 1 4 CE

Instrument: TaA Sitw Sear Tesid Calibration:

Instrument Calibration Log (S3AM-127-FM10)
Revision 2 December 27, 2017

PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPY IS AVAILABLE ON COMPANY INTRANET. 1of1
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Americas

Instrument Calibration Log

A=COM

S3AM-127-FM10

Instrument Information

Instrument Name: MU“".. (L

Manufacturer: ué

Serial Number: MAL AL 7 @7

Last Service Date:'\l v{‘ cw '1/; I l{H‘C/

Parameter(s): (O \\aéi by | O\tL \/bCf Calibration Gas: 9ee belou”

Calibration Procedure: 2.£5 D C(‘/:\ / Geash ~\r ! tharoc Liver.
+160 o1 wotfene LABQINACK erp Feb A2
e HyS 98 ppr, L0 B0 ppum  CH SOT LEL Oy 1) ot WALAN  erp- Non WL

1

Daily Calibration Results

o[22 11q

Calibration Result:

eess5ed

name: el 3 bee
M

Notes:

/ [ .

Date: Calibration Result:

Name: Signature:

Notes:

Date: Calibration Result:

Name: Signature:

Notes:

Date: Calibration Result:

Name: Signature:

Notes:
Project: Lz.,‘/ H’t/“ Job No.: 6’95‘71 b3
Date: 1 W/ )9 Operator: Aqa~ I ,%%/ W

Instrument: A "f ,! 'ZCL"G

Instrument Calibration Log (S3AM-127-FM10)
Revision 2 December 27, 2017

Calibration: 7,.._/95 \:,//

PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPY IS AVAILABLE ON COMPANY INTRANET.
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A=COM

Americas
Instrument Calibration Log S3AM-127-FM10
Instrument Information
Instrument Name: T AT X“M Ek el Manufacturer: HF YR o | ;.C ¢ ¢
Serial Number: S , A ) Last Service Date:
Parameter(s): ﬁ .\‘\(\ k \VI Calibration Gas: ¢, 05('\) ‘D\‘r—o« (_( W’"&

Calibration Procedure:
0oy NtU s\.\—«iwc\, cortel Ll \owrest cecding GoLnd,
Ml YO @as‘\\‘aop aw\é, sek Ge.$or ‘o DO™ Nyv,

Daily Calibration Results

pate: | b_/g (\cl Calbration Result: 7 _, < e d
Name: UV\'{"' Al \L‘\. ( [,V‘"l Signatun%
Notes: - / /

Date: Calibration Result:

Name: Signature:

Notes:

Date: Calibration Result:

Name: Signature:

Notes:

Date: Calibration Result:

Name: Signature:

Notes:

Project: ﬁto[ H{” Job No.: 6D§7, 0‘77 2

Date: \/7/( 17 17 }’}1 Operator: Mm/ ]l ’ tﬁ
Instrument: A} L{/‘/ ) {fk"/ Calibration: M

Instrument Calibration Log (S3AM-127-FM10})
Revision 2 December 27, 2017

PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPY IS AVAILABLE ON COMPANY INTRANET. 10of1



A=COM

Americas

Instrument Calibration Log S3AM-127-FM10

Instrument Information

Instrument Name: sw‘a-f ‘e 0\\ Manufacturer: Xasi b0 ‘

Serial Number: %q ﬂ‘? (_0 Last Service Date:’ / ] "l /, 9’
Parameter(s): (“ ) ‘)e,(‘,o.,s&,l o()\Q 00 Calibration Gas: {Ioe Yoot o'F 54.93{—

Calibration Procedure: §¢{ ' ‘-9:-<2C 5‘F ﬁlnt'cJ’ ‘9 r cel %0 \\)ﬁ o\ Vanlues,

Daily Calibration Results

Date: 2 / ?\3 / l q Calibration Result: ﬁ;"j Sfé
Name: ;WV‘K/ 403)47 Signatur//L //L-
o (15 369 4.0 P¥ 1a275 et (0.3 227
o (R DA WD ¢, eond DAY MAIHRAS DO 931 %07
Date: Calibration Result:
Name: Signature:
Notes:
Date: Calibration Result:
Name: Signature:
Notes:
Date: Calibration Result:
Name: Signature:
Notes:
Project: M H”’ JobNo: & 2$" 132

Date: ’// 29, / ) ? Operator: M A L ‘4‘51\3
'nstrumen@mwfml, Calibration: va%

Instrument Calibration Log (S3AM-127-FM10)
Revision 2 December 27, 2017

PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPY IS AVAILABLE ON COMPANY INTRANET. 10of1
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.' HAWAII
. ENVIRONMENTAL

’RENTAL | N C.

Certificate of Calibration

Instrument Type: MultiRae

Serial Number:; 74Q7

Calibration Gas Lot #: 988828 exp. 09/2019

Calibration Gas Result
CO 50 ppm 50 ppm
H2S 25 ppm 25 ppm

CH4 50% LEL 50% LEL

OXY 19.0% Volume 19.0% Volume

VOC 100PPM 100PPM

«- Calibrated by: é//;% Z/% Calibration Date: __/-/4/ /7

HAWAII ENVIRONMENTAL RENTAL, INC.

808.436.5575 | www.hawaiienv.com




HAWAII
e ENVIRONMENTAL

’RENTAL I N C.

Certificate of Calibration

Instrument Type: MINIRAE RAE 3008  Serial Number:917442

Calibration Gas Lot Number Result

Isobutylene 100 ppim 987369 100ppm

Calibrated by: é% % Calibration Date: [~/9-1%

HAWAII ENVIRONMENTAL RENTAL, INC.

808.436.5575 | www.hawaiienv.com



HAWAII
9 ENVIRONMENTAL

’RENTAL I N C.

Certificate of Calibration

Instrument Type: MINIRAE RAE 3000 Serial Number:914105

Calibration Gas Lot Number Result

Isobutylene 100 ppm 987369 100ppm

Calibrated by: W Calibration Date: @/ / / / / / q

HAWAII ENVIRONMENTAL RENTAL, INC.

808.436.5575 | www.hawaiienv.com



HAWAII
ENVIRONMENTAL

RENTAL | NC.

Certificate of Calibration

Instrument Type: MINIRAE RAE 3000 Serial Number:910651

Calibration Gas I.ot Number Result

Isobutylene 100 ppm 987369 100ppm

Calibrated by: M Calibration Date: @/ / OZ/, q

HAWAII ENVIRONMENTAL RENTAL, INC.

808.436.5575 | www.hawaiienv.com
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