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1 Introduction 

Following the November 20, 2021 Red Hill Bulk Fuel Storage Facility emergency response, the 
Environmental Protection Agency (EPA), State of Hawai‘i Department of Health (DOH), United States 
(US) Navy (Navy), US Army (Army), and a team of technical and subject matter experts formed the 
Interagency Drinking Water System Team (IDWST). The team collaborated to establish a suitable 
monitoring plan to assess drinking water quality and safety of the Joint Base Pearl Harbor-Hickam 
(JBPHH) and Aliamanu Military Reservation Public Water Systems (PWS). The objective of the Drinking 
Water Long Term Monitoring Plan (DW LTM Plan) was to show the Navy’s continued commitment to 
ensure safe drinking water and that the water met all state and federal standards. The DW LTM Plan serves 
to validate DOH’s certification of the JBPHH distribution system was safe upon completion of the system 
flushing conducted from January to March 2022. 

 
Monitoring was established and performed in accordance with the Drinking Water Sampling Plan for 
JBPHH, Oahu, Hawaii, Addendum 3, Version 10, signed February 25, 2022, and subsequently by the 
Drinking Water Long-Term Monitoring Plan, (DW LTM Plan) approved by EPA and DOH and endorsed 
in June 2022, which superseded the drinking water section previous of the February 2022 approved 
sampling and analysis plans (SAP). The two PWS were considered as a single distribution system for 
monitoring purposes and divided into 19 zones, as defined in Table 3 of the DW LTM Plan. 

 
The DW LTM Plan commenced March 11, 2022 at JBPHH with the Navy’s contractor, AECOM 
Technical Services, Inc. (AECOM) and concluded on March 31, 2024. All DW LTM samples were 
analyzed in accordance with the final DW LTM Plan SAP, which provides methods and analytes in 
compliance with the EPA and DOH standards. The DW LTM Plan defined a two-year program, which 
was divided into multiple periods and specific details are offered in Section 2 of this report. 

 
Validated analytical results were posted publicly throughout the two-year period on the Safe Waters public 
website (https://jbphh-safewaters.org) and provided to the regulatory agencies per terms of the 
Administrative Consent Order executed on June 2, 2023. This report summarizes the DW LTM activities 
for the twenty-four-month monitoring period ending in March 2024. 

 
2 Methods: Sampling, Analysis, and Validation 

 
2.1 Drinking Water Monitoring Periods and Zones 

 
Section 4 of the DW LTM Plan defined the implementation and purposes of the monitoring program. 
Two phases were established: 0 – 3 months and 4-24 months after initial drinking water sampling. During 
the first phase, Period 1: March 2022, Period 2: April 2022, and Period 3: May 2022, samples were 
collected from 5% of the houses/buildings in a zone each month, with a minimum of 5 houses/buildings 
sampled in each zone. During the latter phase, Period 4: June - December 2022, Period 5: January – June 
2023, Period 6: July – December 2023, and Period 7: January – March 2024, samples were collected from 
10% of the houses/buildings in each zone. Locations sampled previously in Step 4 of the Red Hill Period 
7 Months 22 to 24 (M22– M24) period, described in Section 4.2 of the DW LTM Plan, this event 
continued into March 2024, but will still be referred to as M22–M24. 

 
As stated in the DW LTM Plan, it was assumed all zones would start the 0-3 month phase simultaneously, 
however in actuality the DOH advisory for each zone was amended in a staggered procession creating 
different DW LTM start dates per zone. With Navy and DOH approval, zones where sampling had 



   
 

reached or exceeded the target percentage in a residential or non-residential category would be considered 
complete. The goal of the LTM was to collect samples from a comprehensive geographic representation 
of each of the 19 zones, in order to monitor across the span of the of distribution system.  Some zones 
comprised a smaller number of sample locations (residences or non- residences) but sufficient locations 
were monitored to achieve the 65% sample goal before the end of LTM. Once a zone achieved that 
milestone, the number of samples proposed for a category could be applied to a different zone to avoid 
locations being repeated. Locations were selected to avoid previous sampling locations but were 
distributed geographically for broad coverage. Sampling completed in March 2024 met two-year LTM 
requirements, obtaining at least 65 percent coverage of all residences and non-residential facilities in each 
zone. 

 
The DW LTM Plan Table 2 lists the number of residential, non-residential, school, child development 
center (CDC), and distribution (hydrant) locations and the number of samples required in each zone. 
(Appendix B – DW LTM Plan (June 2022) Sampling Quantity Table) Samples were collected from zones 
depicted in Appendix A – LTM Zone Map. 

 
The sampling data collected during each month, once validated, was posted on the Safe Waters public 
website, both in the interactive map and the individual zone pages. At the end of each sampling period, a 
Stage 5 summary report was created for each of the 19 sampling zones and posted after regulatory 
approval. 

 
2.2 Sampling Analysis Methods and Reporting 

 
Throughout each monitoring period, drinking water samples were collected and analyzed as described in 
Tables 4 and 5 of the approved DW LTM Plan. Initially, due to the volume of samples needed to be 
completed during each of the first three months of LTM (M1-3 or Periods 1-3), multiple EPA-certified 
laboratories were utilized to support sample analysis, including SGS North America Inc (SGS) in 
Wheatridge, Colorado; Eurofins in Seattle, Washington; and Pace Analytical in Ormand Beach, Florida. 
After Month 3, the Navy consolidated sample analysis with the use of a single laboratory, SGS 
Wheatridge.  Pace and Eurofins laboratories were retained as alternate laboratories.  During Period 6, 
Pace Analytical in Orlando, Florida, was utilized for the purpose of split sampling for comparative 
analysis. As part of the Unregulated Contaminant Monitoring Rule (UCMR) 5 sampling PFAS samples 
were analyzed by SGS in Orlando, Florida.  All analytical required supplies, sample containers and 
preservatives, and shipping supplies were provided by the analytical laboratory. Drinking water 
analytical methods utilized throughout LTM are EPA-approved methods. The DW LTM sampling and 
analysis plan (pages 5 and 12) contain additional information on analytical methods used during this 
program.  

 
2.2.1 Sampling & Analysis of Total Petroleum Hydrocarbons (TPH) 

 
In addition to the two drinking water methods 524.2 and 525.2, the Navy was required to use EPA 
Method 8015 to screen for total petroleum hydrocarbons. Method 8015 is not designed with the intent 
of analyzing chlorinated drinking water but is intended for the analysis of wastewater and groundwater 
samples. It tests for non-halogenated volatile organic compounds, semi-volatile organic compounds, 
and petroleum hydrocarbons. Method 8015 was designed to analyze wastewater and groundwater 
samples, not chlorinated drinking water. During DW LTM, only drinking water samples which contain 
chlorine were analyzed.  The residual chlorine interacted with a surrogate utilized in the laboratory 
during analysis to create halogenated by-products, which are observed in the TPH results but were 
determined not to be fuel related from a comparative analysis of chromatograms. 

 
�x In the fall of 2023, sample collection and methods were expanded in investigatory response to 



   
 

low-level TPH detections. 
�x In November of 2023, SGS conducted an internal pilot study using the microextraction method 

(EPA Method 3511). 
�x Beginning in November 2023, and per LTM M22–M24 directive, each sampling location 

collected additional bottles to run TPH extractions via both the traditional separatory funnel (EPA 
extraction Method 3510) and the microextraction technique (extraction Method 3511), which 
used three 60 milliliter vials instead of two 1-liter (L) bottles to conduct EPA standard method 
8015 TPH-Diesel and TPH-Oil method. The microextraction technique allowed the laboratory to 
minimize reused glassware and large volumes of solvent associated with the traditional 
preparation of the 8015 Separatory Funnel (SF) analyses by conducting the extraction within the 
60-milliliter collection bottle, and thereby reduce potential for cross-contamination in the 
laboratory. 

�x Beginning in December of 2023, in agreement with the regulatory agencies, the Navy collected 
split samples from 10 percent of all DW LTM samples. 

o Samples consisted of a full-suite analysis from SGS and a duplicate of each analyte for 
full-suite analysis, as specified in Table 4 of the LTM Plan, between PACE and Eurofins. 
TPH analysis was conducted by Eurofins and all other analyses were conducted by 
PACE. 

�x In January 2024, the Navy assembled a new interagency team consisting of experts across the 
Navy and the private sector and involved discussion with both EPA and DOH. 

o The team was created to look at various aspects of the process to determine why the 
number of Method 8015 TPH detections were increasing through LTM periods 6 and 7. 
As part of the extraction process of a water sample, a known quantity of a surrogate 
compound is added. 

�ƒ This surrogate is a compound chemically similar to the analyte being extracted 
for analysis. It is used to determine how well the extraction process occurred or 
how well the analyte in question was removed from the matrix it was in, in this 
case water. 

o The surrogate that SGS uses is o-terphenyl and it is added to the samples. The amount of 
surrogate used was reduced from 2000 parts per billion (ppb) to 100 ppb. In wastewater 
samples the surrogate amount used is 2000 ppb which makes it easier to be detected/seen 
with the other compounds in that type of sample. Drinking water samples have less 
compounds so the surrogate amount was reduced to 100 ppb to be in line with the 
concentrations of TPH detections that were being seen. As a result of this change, a clear 
drop in percent of the detections occurred from 30 percent in January 2024 to 4 percent in 
February 2024, when this change was fully incorporated. 

�x In mid-February 2024, the quenching of samples at SGS laboratory was added to the Navy’s 
protocol for Method 8015 to mitigate the impacts of the residual chlorine in the drinking water 
(note: Method 8015 was not originally designed or intended for use with drinking water).  The 
Navy continued the separatory funnel extraction method for consistency, enabling a direct 
comparison of data collected across all periods of LTM.  

o The objective of the quenching technique is to remove any additional chlorine in the 
sample. Quenching is an optional step in the 8015 Method. 

o During the ‘Swarm’ Team investigation (late January 2024) it was determined that there 
were compounds (by-product) being created during the reaction between halogens 
(chlorine, bromine) and the o-terphenyl surrogate. These by-products were being 
detected in the TPH- range and being reported as TPH detections even though they 
weren’t related to fuels (biased high) 

o Collection of two 1 L bottles for quenching continued from February 13 until February 
20, 2024. 

o Beginning on February 21, 2024, the two 1 L bottles for the quenching technique were 
replaced with the existing microextraction bottleware, becoming the micro-extraction 



   
 

quench (MEQ) samples. 
�ƒ Each sample location retained the consistent 8015 SF method and incorporated 

the quenching within the microextraction bottleware. 
�ƒ Approximately 10 percent of all MEQ samples included matrix spike duplicate 

bottleware to support spiking with JP-5 for quality control (QC) at the laboratory. 
 

�x Following a directive from the EPA on February 27, 2024, EPA split sample kits were collected 
for the typical LTM full suite of analyses and naphthalene using Method 8270 and shipped to the 
EPA Region 9 laboratory in Corvallis, Oregon. 

�x From February 27, 2024 until March 15, 2024, 16 EPA split samples were also collected for all residents 
who requested samples. 

�x EPA requested an indefinite pause of split collection on March 26, 2024, during the last week of 
LTM sampling, due to internal EPA logistical issues. 

�x Split samples were re-initiated in April 2024 under the Navy’s subsequent Extended 
Drinking Water Monitoring (EDWM) plan. 

 

Figure 1: Long Term Monitoring Contaminants and COA for Exceedances/Detects from DW LTM Plan 



   
 

 
Figure 2: Long Term Monitoring Contaminants and COA for Exceedances/Detects from DW LTM Plan Cont. 

 
 

Figure 3: Long Term Monitoring Contaminants and COA for Exceedances/Detects from DW LTM Plan Cont. 
 

2.3 Sample Validation and Reporting 
 
In general, data validation is an evaluation of the analytical quality of a specific data set.  Information 
such as hold times, method blanks and quality control (QC) metrics are reviewed to identify any 
limitations and determine if any of the data needs have any qualifiers (i.e. J flags) added.  Different 
stages of data validation have been developed to provide a framework for defining the level of 
complexity. The degree to which data is reviewed is divided into stages, with each stage building on 



   
 

the previous one. The validation requirements determined in the DW LTM plan for use in this project 
include the designations, Stage 2A and Stage 4.  
 
Stage 2 validation include holding times (extraction and analysis), laboratory method blank results, 
field reagent blank/trip blank results, blank spike recoveries, matrix spike recoveries, laboratory 
duplicate precision (measured as relative percent difference [RPD]), surrogate standard recoveries, and 
field duplicate precision (RPD). If necessary, qualifiers are applied to the result in accordance with the 
applicable data validation guidance, and each nonconformance is also assigned a reason code.   
 
Stage 4 validation includes all of the elements of Stage 2A validation, as well as additional review 
parameters such as initial and continuing calibration data for all methods and, where applicable to the 
method, parameters including, but not limited to, instrument tuning, interference check standards, 
serial dilution, and internal standards. 

 
Stage 2 validation was performed on 90% of the samples throughout LTM.  An additional 10% of  
sample results were processed through Stage 4 validation.   

 
A review of sample delivery group statistics for samples where analyses were validated in the last month 
of LTM indicates that the Level 2 validation was completed in an average of 18.2 days from receipt of the 
laboratory data. Level 4 validation was completed in an average of 26.2 days from receipt of the 
laboratory data. 

 
Timelines in the DW LTM Plan provided for 9-day turnaround times from sample collection to Level 2 
validation, and 20-day turnaround times from collection to Level 4 validation. 

 
The laboratories were contracted to provide expedited turn-around time (TAT) on sample analytical 
results. 

 
The laboratories were required to upload reports as follows: 

 
�x Level 2 laboratory reports and electronic data deliverable into the prescribed Data Management 

System within 3 calendar days of receipt of the samples. 
�x Level 2 laboratory reports for samples analyzed for PFAS into the prescribed Data Management 

System within 5 days of receipt of samples at the laboratory. 
�x Level 4 laboratory reports for all analyses into the prescribed Data Management System within 7 

days of completion of Level 2 reports. 
 

A review of sample delivery group statistics for samples analyzed in the last month of LTM indicates that 
the laboratory data was completed in an average of 13.1 days from sample receipt at the laboratory for 
both Level 2, Level 4, and PFAS laboratory reports. 

 
Validated results were continuously posted to Safe Waters for public viewing throughout each of the 
LTM periods. Monthly Drinking Water LTM summary reports by zone were provided to regulators by the 
15th of each month. Period Summary reports (Stage 5 Reports) for Period 1 (Month 1), Period 2 (Month 
2), Period 3 (Month 3), Period 4 (M4-M9), Period 5 (M10-M15), Period 6 (M16-21) and Period 7 (M22-
24) were provided to EPA and DOH and were made available on the JBPHH Safe Waters website. The 
reports identified locations sampled, number of samples, sampling phase, results, sample sites that had 
exceedances and required resampling, a GIS map of sample sites with location identifications, QC 
summary report, challenges incurred with recommendations for improvement and forward-looking plan 
for DW LTM for the following month. In addition to the LTM results, the analytical results for samples 
known on non-LTM samples collected due to customer requests or other purposes, were also provided to 



   
 

the regulatory agencies directly and available for public viewing on the Safe Waters website. 
 

Electronic copies of test reports were provided to the resident or building manager where sampling 
occurred as requested. After each sample was collected, AECOM provide documentation to the residents 
or building managers on how to request or access the results. All results and laboratory reports at a 
minimum were posted on the Safe Waters public website, https://jbpph-safewaters.org, and Navy staff 
provided demonstrations to residents on how to locate individual results at open houses and community 
outreach events. 

3 Drinking Water Long-Term Monitoring Results 
 

3.1. Results 
 

From March 2022 through March 2024, over 9,200 samples were collected across the duration of LTM. 
In accordance with the DW LTM Plan, the samples were collected for an expanded suite of DW analytes to 
provide confirmation on water quality for safe DW throughout the two-year period. The following section 
describes the findings of each analyte group across the program. 

 
3.2 Total Petroleum Hydrocarbons 

 
Total Petroleum Hydrocarbons (TPH) describes a large family of many chemicals that comprise 
petroleum hydrocarbons. Because there are so many different chemicals in the hydrocarbon family, it is 
not practical to measure each one separately; so instead they are grouped into common categories by 
‘carbon range’ meaning the number of carbon elements in the individual compound. Red Hill drinking 
water samples are primarily tested for three hydrocarbon categories: Gasoline Range (TPH-g), Diesel 
Range (TPH-d), and Motor Oil Range (TPH-o). It is important to recognize that these tests are not for 
gasoline, diesel fuel, or oil specifically, but rather petroleum hydrocarbons that are in the “range” of those 
found in gasoline, diesel fuel, or oil carbon-chain range. Because petroleum hydrocarbons are complex to 
categorize, it is important that testing, analysis, and interpretation of TPH results are taken into careful 
consideration. Detections of TPH do not necessarily equate to the presence of JP-5 in drinking water. 

 
�x TPH-g are relatively short hydrocarbons that easily evaporate and are flammable. The TPH- 

Gasoline Range Organics analysis is used to measure the amount of hydrocarbon compounds 
with six to ten carbons (abbreviated C6-C10). 

o These compounds are commonly associated with an unpleasant odor. These are 
commonly found in solvents and motor vehicle gasoline fuel. 

�x TPH-d are medium length hydrocarbons that don’t evaporate as well as the smaller compounds. 
The TPH-Diesel Range Organics analysis is used to measure the amount of hydrocarbon 
compounds with 10 to 24 carbons (C10-C24). These compounds are generally flammable and 
produce a lot of energy when burned. 

o These are commonly found in many household, biological, and industrial products, such 
as mothballs, cooking oils, and diesel or kerosene fuels. 

�x TPH-o are larger hydrocarbons that don’t evaporate. The TPH-Oil Range Organics analysis is 
used to measure the amount of hydrocarbon compounds with 24 to 40 carbons (C24-C40). 

o These are commonly found in lotions, lubricants, and greases. 

Of the 9,200 samples collected and analyzed with the SF TPH analysis, 2,750 samples had TPH 
detections, two of which exceeded the DOH’s TPH limit of 266 micrograms per liter (µg/L) total TPH 
Incident Specific Parameter (ISP). All exceedances were determined to be from non-petrogenic sources 
and unrelated to the November 2021 fuel spill. The details of each of these detections are fully explained 



   
 

in Section 3 of this report. In the summer of 2023, during DW LTM, the Navy observed an increase in 
low-level detections, all below the DOH’s ISP for TPH. When these TPH detections were analyzed, they 
did not match JP-5 (jet fuel) or other fuel-related compounds. In response, an investigation by the Navy 
determined that there were compounds (by product) being created during the reaction between chlorine 
and the o-terphenyl surrogate. These by-products were observed in sample results and were reported as 
TPH detections, although they weren’t related to fuel. The Navy convened a team of experts to ‘swarm’ 
and conduct a root cause analysis of the TPH detections. Since the DW LTM plan sampled drinking 
water samples which contain chlorine, residual chlorine and bromine interacted with the laboratory 
surrogate, o-terphenyl, creating by-products. These new by-products were seen in the TPH range and 
were included in the TPH-Diesel totals. A summary technical memo of this ‘Swarm’ investigation and 
its findings is available on the Safe Waters website. 

 
While still using EPA-approved analytical methods, various process adjustments were made throughout 
LTM to narrow the potential for laboratory-introduced artifacts leading to detections. 

 
�x Beginning in August 2022, after a TPH detection that was found to be from lab contamination, 

dedicated glassware (SFs, flasks, concentrators, etc.) were purchased at SGS for use only on DW 
LTM samples. 

�x In August 2023, the laboratory additionally dedicated two concentrators, a gas chromatogram, 
and cleaning equipment to the project samples only. Even though both glass wool and filter 
paper are both acceptable for use during extraction, SGS transitioned from using glass wool to 
filter paper during extraction due to the concern of range contamination, resulting in an influence 
of results in carbon chains between ranges of 10-31 on the gas chromatogram. 

�x In October 2023, the Navy initiated a preliminary premise plumbing assessment as a direct result 
of concerns reported to the United States Environmental Protection Agency (EPA) and the State 
of Hawai'i Department of Health (DOH) by six residents served by the Navy’s Joint Base Pearl 
Harbor-Hickam (JBPHH) water distribution system. The assessment included condition 
investigations of premise plumbing in ten residences, Rapid Response Team (RRT) and Long-
Term Monitoring (LTM) drinking water sampling, water heater assessment and sampling, and 
water distribution system sampling conducted at the appropriate fire hydrants.  The laboratories 
used during this study were SGS-Wheatridge and Pace-Ormand Beach.   

 
Maintaining ongoing SF techniques and alignment within method requirements, bottleware adjustments 
were incorporated to provide side-by-side data with the SF results, as described in Section 5.3 of the 
DW LTM Plan. 

 
�x In November 2023, select samples, and all samples beginning in January 2024, were paired with a 

TPH microextraction set of bottles. 
o The microextraction technique uses less reusable glassware, reagents, and solvent and 

eliminated the concentration step. 
�x Beginning in February 2024, additional volume was collected for SF quench analysis. A 

quenching agent, sodium thiosulfate, was added to the samples prior to extraction to remove 
residual chlorine, which is believed to react with either the solvent, surrogate mixture, or sample 
during extraction leading to detectable artifacts. Quenching chromatograms indicated elimination 
of peaks believed to be products of halogenation. 

�x On February 21, 2024, the separate quench and microextraction techniques were combined, 
becoming the MEQ samples. As shown in Table 2, Table 3, and Appendix C, microextraction and 
MEQ produced significantly fewer detections compared to the SF method due to the adjustments 
for chlorinated byproducts and reused glassware. 

�x In January 2024, the Navy assembled an interagency team of experts from across the Navy, 
Army, and private industry, and consulted with the EPA and DOH to evaluate potential causes 



   
 

for these low-level TPH detections. The Navy prepared a technical memorandum explaining the 
team’s evaluation, actions taken, and results found from its analysis. The interagency team of 
experts evaluated potential causes for low-level TPH detections and considered eleven (11) 
potential factors. When considered together, the lines of evidence support the conclusion that the 
low-level detections of TPH observed during LTM are not associated with the release of JP-5 or 
any other fuel-related product. A chemical used in Method 8015 was found to interact with 
chlorine present in the drinking water samples, producing an increased frequency of TPH 
readings in the sample results, which have unique chemical signatures that do not match the 
signature of JP-5 or any other fuel-related products. Chromatograms are unique profiles of 
sample results that are generated during analysis, and which are compared against known 
chemical standards as reference to complete an analysis. The chemical signatures reviewed in the 
sample chromatograms do not match those of JP-5. Additionally, pushing testing to such 
sensitive levels (trying to find any signature even at low concentrations) is challenging based on 
the design and intent of the method. 

�x Most significantly, in January 2024, the concentration of the surrogate, o-terphenyl, added to the 
samples was reduced from 2,000 ppb to 100 ppb. The lab completed a mass spectral analysis to 
study a common peak in sample results and had reasonable certainty that it was a brominated 
analog of the surrogate. Once the identity of this peak was determined, the laboratory dropped the 
surrogate concentration. Adjustments of this type are not considered method modifications, and 
the laboratory is not required to perform any performance studies. Surrogate concentrations may 
be chosen at the laboratory’s discretion. As a result of this change, a clear drop in percent 
detections occurred from 30 percent in January 2024 to 4 percent in February 2024. 

 
A summary of TPH detection data is presented in Tables 1, 2, 3 and Figure 4. Additional figures of 
sampling locations and status of TPH results by period and charts of the percent detection by month and 
by zone are included in Appendix C. In late 2023 an increased trend in the frequency of TPH detections 
was observed across zones.  The Navy assessed that the TPH detections observed during LTM, to 
include Period 6, were associated with the reaction between chlorine/bromine and the surrogate o-
Terphenyl and were not associated with petrogenic-TPH. A technical memo evaluating this trend is 
available on the Safe Waters website. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   
 

 
Table 1: TPH Percent Detection of Separatory Funnel Analysis by Month 

 
Month of Interest Number of Samples Number of Detections Separatory Funnel Percent Detection 

Mar 2022 665 135 20% 
Apr 2022 897 82 9% 
May 2022 729 137 19% 
Jun 2022 536 170 32% 
Jul 2022 364 51 14% 
Aug 2022 406 143 35% 
Sep 2022 357 73 20% 
Oct 2022 199 122 61% 
Nov 2022 35 9 26% 
Dec 2022 1 0 0% 
Jan 2023 400 157 39% 
Feb 2023 373 105 28% 
Mar 2023 313 97 31% 
Apr 2023 398 176 44% 
May 2023 16 6 38% 
Jun 2023 42 25 60% 
Jul 2023 328 174 53% 
Aug 2023 449 251 56% 
Sep 2023 370 312 84% 
Oct 2023 362 219 60% 
Nov 2023 28 12 43% 
Dec 2023 53 37 70% 
Jan 2024 717 216 30% 
Feb 2024 829 37 4% 
Mar 2024 266 8 3% 

 

 



   
 

Figure 4: TPH-Diesel Detection 
The zone maps in Appendix C do not show any significant clustering of TPH detections or 
exceedances across zones. TPH detections peaked in relative proportion during Period 6 prior to the 
surrogate concentration change, and significantly dipped in Period 7 after the change was 
incorporated. 

 
As part of a secondary assessment of a smaller grouping of residences, schools, and CDCs – to 
compare SF results against MEQ methods – two exceedances (detections above the ISP) were 
observed. These included elevated detections of TPH at D2-TW-0015498-23337-N-1-R1 collected 
from Hickam Elementary on February 26, 2024, and H1-TW-0013012-22152-A-R1 collected from 
a residence at 4445 Kobashigawa Street on February 28, 2024.  In the event of an exceedance, the 
resident/tenant is notified the same day the Navy is notified of the issue. 
 

�x For the exceedance at the residence, the Navy notified the resident of the exceedance and bottled 
water was provided.  The exceedance result was observed only in the original SF sample, and not the 
MEQ split sample, which was non-detect. In accordance with the DW LTM Plan, the Navy flushed 
all five (5) sinks in the home and resampled each; the results of which were non-detect for TPH. 

�x For the other exceedance, the Navy notified the school principal and the sink was secured. 
Bracketing samples were collected from onsite at Hickam Elementary on March 8, 2024, 
from both sinks in the room, in addition to the cafeteria sink. All sinks were flushed for 15 
minutes prior to sampling; and the resample results were non- detect for TPH.  

 
The two exceedances do not demonstrate a geographical trend of TPH, and were cleared through 
established, approved regulator protocols.  
 

 
Table 2: Percent Detection of Microextraction and Microextraction-Quench Analysis by Month 

 
 

Month of 
Interest 

 
Number of ME 

Samples 

 
Number of ME 

Detections 

 
Microextraction 

Percent Detection 

 
Number of 

MEQ Samples 

 
Number of MEQ 

Detections 

Microextraction 
Quench Percent 

Detection 
Jan 2024 626 0 0% 0 0 — 
Feb 2024 465 0 0% 360 6 2% 
Mar 2024 0 0 — 266 0 0% 

— no data 
ME micro-extraction 

 
 
In February 2024, in addition to the Navy collecting samples for analysis of TPH, DOH initiated an 
independent investigation of the JBPHH’s drinking water and collected a subset of twelve household 
drinking water and shaft samples that were analyzed at Alpha Analytical (Mansfield, Massachusetts) 
by EPA Method 8015D. Similar to the Navy’s DW LTM results, this 8015D analysis reported low-
level TPH concentrations, below and just above the laboratory method reporting limit. The analysis 
determined that no petroleum distillates like jet fuel were detected. On May 22, 2024, DOH publicly 
announced the finding of its independent forensic investigation, which confirmed that no petroleum 
or jet fuel compounds were detected in the samples DOH collected. 
 

 
 



   
 

Table 3: Percent Detection of Separatory Funnel, Microextraction, and Microextraction-Quench Analysis 
by Zone 

 
 

Zone of 
Interest 

Number of 
Samples in 

Zone 

Number of 
Detections in 

Zone 

 
Separatory 
Funnel Percent 
Detection 

 
Number of 

ME Samples 
in Zone 

 
Number of 

ME Detections 
in Zone 

 
 
ME Percent 
Detection 

 
Number of 
MEQ 
Samples in 
Zone 

 
Number of 

MEQ 
Detections in 
Zone 

 
 

MEQ 
Percent 

Detection 
A1 481 129 27% 77 0 0% 14 0 0% 

A2 450 130 29% 57 0 0% 28 1 4% 

A3 1081 270 25% 171 0 0% 35 0 0% 

B1 187 59 32% 12 0 0% 21 0 0% 

C1 184 52 28% 3 0 0% 14 0 0% 

C2 134 29 22% 2 0 0% 8 0 0% 

C3 67 14 21% 1 0 0% 2 0 0% 

D1 501 183 37% 35 0 0% 64 1 2% 

D2 1408 463 33% 200 0 0% 116 4 3% 

D3 1042 346 33% 126 0 0% 75 0 0% 

D4 86 23 27% 1 0 0% 3 0 0% 

E1 197 45 23% 8 0 0% 22 0 0% 

F1 685 218 32% 72 0 0% 54 0 0% 

F2 1175 358 30% 120 0 0% 72 0 0% 

G1 46 8 17% 0 0 — 2 0 0% 

H1 745 246 33% 102 0 0% 63 0 0% 

H2 189 49 26% 24 0 0% 12 0 0% 

H3 273 75 27% 50 0 0% 12 0 0% 

I1 150 30 20% 23 0 0% 9 0 0% 

— no data 
ME micro-extraction 

 
3.3 Total Organic Carbon 

 
TOC detections across all LTM events were broadly low-level periodic detections, with a median 
detection value of 0.49 µg/L, with one exceedance in March 2022 in zone F2. The ISP for TOC is 2 
µg/L. The one TOC exceedance was resampled and bracketed with four hydrant samples. TOC was not 
found in any of the resamples. There were two TOC exceedances initially reported in Period 7 - one in 
Zone H2 (8.1 ug/L) and one in Zone H3 (7.1 ug/L) – both were found to be a sampling error. 
     

 
 

Detection details for values below 2 µg/L are provided below to prevent skewing from the outlying data 
points. 



   
 

 
 

3.4 Metals 
 

All the metals sampled as part of the DW LTM program are separate from the Navy’s compliance 
monitoring program. The Navy executed a multi-layered approach to lead monitoring, which well 
exceeds normal measures. The lead sampling as part of the LTM program was conducted as a screening 
tool, above and beyond conducting normal Lead and Copper Rule (LCR) compliance sampling, in 
addition to Lead in Priority Area monitoring. The sampling protocols for the LTM sampling were very 
different. Lead is screened as a potential fuel indicator and as such, protocol varied to meet this 
objective. The Navy performs regulator-approved protocol for LCR-related sampling. The metals 
sampled as part of LTM are for screening purposes only and are therefore not sampled for in the same 
way as compliance samples. Metal detections during the LTM events were broadly low-level periodic 
detections. Across all metal analyses no trends were observed with respect to time or region. Below is a 
summary for each individual metal. 

 
Antimony: The ISP and DOH MCL for antimony is 6 µg/L. Detections were all below the ISP and 
did not have a geographical or temporal trend. 

 

 
 

Arsenic: The ISP and DOH MCL for arsenic is 10 µg/L. Detections were all below the ISP and did not 
have a geographical or temporal trend. 

 
Barium: The ISP and DOH MCL for barium is 2,000 µg/L. Detections were all below the ISP and did 
not have a geographical or temporal trend. 



   
 

 
 

Beryllium: The ISP and DOH MCL for beryllium is 4 µg/L. Detections were all below the ISP and did 
not have a geographical or temporal trend. 

 

 
 

Cadmium: The ISP and DOH MCL for cadmium is 5 µg/L. Detections were all below the ISP and did 
not have a geographical or temporal trend. 
 

 
 

Chromium: The ISP and DOH MCL for chromium is 100 µg/L. Detections were all below the ISP and 
did not have a geographical or temporal trend. 
 

 
 

Copper: The ISP and DOH AL for copper is 1,300 µg/L. Detections were all below the ISP and did not 



   
 

have a geographical or temporal trend. 
 

 
 

Lead: The ISP and DOH AL for lead is 15 µg/L. Detections were observed throughout all event periods. 
Lead detections above the ISP did not have a temporal or geographical trend. Exceedances were as follows: 

 
�> Five exceedances across five zones were observed in Period 1 
�> Six exceedances across three zones were observed in Period 2 
�> Two exceedances across two zones were observed in Period 3 
�> Four exceedances across three zones were observed in Period 4 
�> Three exceedances across three zones were observed in Period 5 
�> Four exceedances across three zones were observed in Period 6 
�> Two exceedances across two zones were observed in Period 7 

 
All exceedances were remediated with flushing and resampling, or fixture replacement when resampling 
indicated a continuous localized issue in accordance with established protocols of the approved DW 
LTM Plan. Table 4 demonstrates that the relative lead detections were most present in zones H1 and H2; 
however, the proportion of exceedances amongst all zones was under 1 percent. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   
 

Table 4: Lead Detections by Zone 
 

Zone No. Lead Detections No. Lead Exceedances Zonal RE+NR Total Detection % Exceedance % 

A1 152 1 667 22.8% 0.1% 

A2 345 0 523 66.0% 0.0% 

A3 778 1 1492 52.1% 0.1% 

B1 115 0 265 43.4% 0.0% 

C1 83 0 183 45.4% 0.0% 

C2 64 0 158 40.5% 0.0% 

C3 36 0 143 25.2% 0.0% 

D1 267 2 582 45.9% 0.3% 

D2 800 6 1801 44.4% 0.3% 

D3 627 1 1027 61.1% 0.1% 

D4 60 0 148 40.5% 0.0% 

E1 101 1 152 66.4% 0.7% 

F1 355 4 843 42.1% 0.5% 

F2 806 7 1494 53.9% 0.5% 

G1 31 0 59 52.5% 0.0% 

H1 676 3 930 72.7% 0.3% 

H2 169 0 232 72.8% 0.0% 

H3 212 0 379 55.9% 0.0% 

I1 87 0 141 61.7% 0.0% 

 
 
Mercury: The ISP and DOH MCL for mercury is 2 µg/L. Mercury detections across LTM were broadly 
low-level periodic detections, with a median detection value of 0.12 µg/L. There was one mercury 
exceedance in March 2022 in zone D1 at Pearl Harbor Kai Elementary School. The school was notified 
on the same day of the exceedance. The exceedance was remediated with fixture replacement after 
flushing and resampling did not eliminate the elevated detections. After fixture replacement, additional 
sampling confirmed mercury was no longer present. The mercury detections did not indicate a 
geographical or temporal trend. 
 

 
 

Selenium: The ISP and DOH MCL for selenium is 50 µg/L. Detections were all below the ISP and did 
not have a geographical or temporal trend. 



   
 

 
 

Thallium: The ISP and DOH MCL for thallium is 2 µg/L. Thallium detections across all LTM events 
were broadly low-level periodic detections, with a median detection value of 0.07 µg/L. There was one 
exceedance in March 2024 in zone F1; a hydrant detection of 8.7 ppb.  The hydrant was flushed, split 
samples were collected and analyzed by SGS and Pace, two independent, EPA-certified laboratories. The 
resample result for SGS was .051 ppb while the Pace result was non-detect. The thallium detections did 
not indicate a geographical or temporal trend. 

 

 

3.5 Organics 
 

The detection of organic molecules across all LTM samples were broadly low-level periodic detections. No 
trends were observed in time or region for any organic compound detected. Below is a summary for each 
individual organic compound. 

 
Bromoacetic Acid: Any detections for Bromoacetic acid are included under the Total Haloacetic Acids 
MCL of 60ug/L. Detections were sporadic and low with no geographical or temporal trend.  
 

 
 

Chloroacetic Acid: There is no DOH MCL and ISP limit for chloroacetic acid. There was one detection 
during all LTM events with no geographical or temporal trend. 



   
 

 

 

Dibromoacetic Acid: There are no DOH MCL and ISP limit for dibromoacetic acid. Detections were 
sporadic and low with no geographical or temporal trend. 

 

 

Total Haloacetic Acid: The ISP and DOH MCL for total haloacetic acids is 60 µg/L. Detections were all 
below the ISP and did not have a geographical or temporal trend. 

 

 
 

Trichloroacetic Acid: There are no ISP and DOH MCL limit for trichloroacetic acid. There was one 
detection during all LTM events with no geographical or temporal trend. 

 

 
 



   
 

3.6 Semi-volatile Organic Compounds 
 

Semi-volatile organic compound (SVOC) detections across all LTM events were broadly low-level 
periodic detections. No SVOCs exhibited trends with respect to time or region. Below is a summary of 
each individual SVOC. 

1- methylnaphthalene: There are no ISP and DOH MCL limit for 1-methylnaphthalene. There was one 
detection across all LTM events with no geographical or temporal trend. 

 

 

2- methylnaphthalene: There are no ISP and DOH MCL limit for 2-methylnaphthalene. There was one 
detection across all LTM events with no geographical or temporal trend. 

 

 

Benzo(a)pyrene: The ISP and DOH MCL for benzo(a)pyrene is 0.2 µg/L. Detections were all below the 
ISP and did not have a geographical or temporal trend. 

 

 
 
 

Bis(2-ethylhexyl)phthalate: The ISP and DOH MCL for bis(2-ethylhexyl)phthalate is 6 µg/L. Bis(2- 
ethylhexyl)phthalate detections above the ISP did not have a temporal trend. All exceedances, but not all 
detections, of bis(2-ethylhexyl)phthalate were observed in zone A3, as summarized in Table 5, and 
contributed to 0.3 percent exceedances across all LTM samples collected in that zone. Periodic detections 
were remediated with flushing or fixture replacement. Multiple exceedances were observed at 6224A Ibis 
Ave in October 2023 (Zone A3), which were associated to one home with continued elevated 



   
 

concentrations. Through bracketing and resampling, the source of the contamination was determined to be 
the kitchen sink, which was replaced on October 28, 2023; results from the resample were below the ISP. 
 
 

 
 

 
Table 5: Bis(2-ethylhexyl)phthalate Detections by Zone 

 
Zone No. Detections No. Exceedance Zonal RE+NR Total Detection % Exceedance % 

A1 14 0 667 2.1% 0.0% 

A2 15 0 523 2.9% 0.0% 

A3 16 4 1492 1.1% 0.3% 

B1 6 0 265 2.3% 0.0% 

C1 7 0 183 3.8% 0.0% 

C2 2 0 158 1.3% 0.0% 

C3 0 0 143 0.0% 0.0% 

D1 47 0 582 8.1% 0.0% 

D2 26 0 1801 1.4% 0.0% 

D3 8 0 1027 0.8% 0.0% 

D4 2 0 148 1.4% 0.0% 

E1 6 0 152 3.9% 0.0% 

F1 19 0 843 2.3% 0.0% 

F2 33 0 1494 2.2% 0.0% 

G1 4 0 59 6.8% 0.0% 

H1 31 0 930 3.3% 0.0% 

H2 1 0 232 0.4% 0.0% 

H3 7 0 379 1.8% 0.0% 

I1 6 0 141 4.3% 0.0% 

 

Naphthalene: There is no ISP limit for naphthalene. Detections were sporadic and low with no 
geographical or temporal trend. 

 

 
 



   
 

3.7 Volatile Organic Compounds 
Volatile organic compound (VOC) detections across all LTM events were broadly low-level periodic 
detections. No trends were observed with respect to time or region for any VOC. Below is a summary of 
each individual VOC. 

 
1,2-dichloroethane: The ISP for 1,2-dichloroethane is 5 µg/L. There was one detection across all LTM 
events with no geographical or temporal trend. 
 

 
 

1,2-dichloroethene: The ISP for 1,2-dichloroethene is 70 µg/L. Detections were all below the ISP and did 
not have a geographical or temporal trend. 

 

 
 

1,4-dichlorobenzene: The ISP for 1,4-dichlorobenzene is 75 µg/L. Detections were all below the ISP and 
did not have a geographical or temporal trend. 

 

 
 

Benzene: The ISP for benzene is 5 µg/L. Multiple detections were observed, mostly at the 
detection limit of 0.5 µg/L, well below the ISP; and did not have a geographical or temporal 
trend. 
 



   
 

 
 

Bromodichloromethane: There is no individual ISP limit for bromodichloromethane. Any results were 
included in the Total Trihalomethanes count that has a MCL of 80 ppb. Detections were sporadic and 
low with no geographical or temporal trend. 
 

 
 

Bromoform: There is no individual ISP limit for bromoform. Any results were included in the Total 
Trihalomethanes count that has a MCL of 80 ppb. Detections were sporadic and low with no 
geographical or temporal trend. 
 

 
 

Chloroform: There is no individual ISP limit for chloroform. Any results were included in the Total 
Trihalomethanes count that has a MCL of 80 ppb. Detections were sporadic and low with no 
geographical or temporal trend. 
 

 
 

Dibromochloromethane: There is no individual ISP limit for dibromochloromethane. Any results were 



   
 

included in the Total Trihalomethanes count that has a MCL of 80 ppb. Detections were sporadic and 
low with no geographical or temporal trend. 
 

 
 

Dichloroacetic Acid: Any detections for Dichloroacetic acid are included under the Total Haloacetic 
Acids MCL of 60ug/L.  There is also an individual MCLG (non-enforceable goal) of 0 ppb. There were 7 
detections of 9,304 samples collected; with a decreasing trend. 

 

Ethylbenzene: The ISP for ethylbenzene is 700 µg/L. Detections were all below the ISP and did not have 
a geographical or temporal trend. 
 

 
 

m,p-xylene: The ISP for m,p-xylene is 10,000 µg/L. Detections were all below the ISP and did not have a 
geographical or temporal trend. 
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Methlyene Chloride: The ISP for methylene chloride is 5 µg/L. There was one detection across all LTM 
events with no geographical or temporal trend. 

 
 

 
 

o-xylene: The ISP for o-xylene is 10,000 µg/L. Detections were all below the ISP and did not have a 
geographical or temporal trend. 
 

 
 

Toluene: The ISP for toluene is 1,000 µg/L. Detections were all below the ISP and did not have a 
geographical or temporal trend. 

 
 

Trihalomethanes: The ISP of total trihalomethanes is 80 µg/L. Detections were all below the ISP and did 
not have a geographical or temporal trend. 
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Trans-1,2-dichloroethene: The ISP for trans-1,2-dichloroethene is 100 µg/L. Detections were all below 
the ISP and did not have a geographical or temporal trend. 
 

 
 

Trichloroethene: The ISP for trichloroethene is 5 µg/L. Detections were all below the ISP and did not 
have a geographical or temporal trend. 
 

 
 

Xylenes: The ISP for xylenes is 10,000 µg/L. Detections were all below the ISP and did not have a 
geographical or temporal trend. 
 

 
 

4 Removal Action Reports  
As stated in DOH’s Guidance on the Approach to Amending the Public Health Advisory, Addendum 1, 



   
 

dated February 12, 2022, “DOH’s priority is to protect the public health of the people of Hawaii. The 
guidance is based on “lines of evidence” (Table 1 [of the referenced guidance]) that must be met before 
DOH will amend the health advisory and issue notices that the water can be used for drinking. The Navy 
must also commit to following the DW LTM of system water quality for this incident under the IDWST 
Drinking Water Sampling Plan, as amended.” References made to “Memo” in Sections 6.1 – 6.3 refer to 
the memorandum for record provided in the identified sections of the Removal Action Report (RAR) 
submitted by the Navy to the IDWST for each zone. These RARs provided the framework for the lines of 
evidence used by DOH to amend each zone per the previously stated guidance. In connection with DOH’s 
amendment of the Public Health Advisory, prospective actions were required for certain Zones. Those 
conditions and, where appropriate, the steps for fulfilling them are set forth in this Plan. At the start of DW 
LTM, these specific actions are summarized below. 

In January of 2022, sample results from 10 homes in Camp Smith Housing (Zone G1) were above the 
Incident Specific Parameter (ISP) of two (2) ppm for Total Organic Carbon (TOC).   DOH issued a 
requirement to complete a cross-connection survey of the Camp Smith Housing Area prior to performing 
follow on sampling.  The survey was completed and identified no deficiencies.  The follow-on sampling 
occurred May 9th- May 11th, 2022.  All re-sample results were below the ISP and the report was sent to 
DOH for closeout.  

There was an exceedance of methylene chloride at the Hickam Officer’s Club (Zone D2) above the MCL 
of 5 ppb.  During a follow-on investigation, it was identified that an unused custodial filling station was 
connected to the outdoor spigot where the initial sample was taken. The Navy collected bracketing samples 
which confirmed that the contamination was localized to the single specific fixture. The fixture was 
replaced and resampled (results below the MCL), and the report was sent to DOH for closeout October 25, 
2022. 

As a precaution to reduce the flow of impacted water following the initial release, an inactive submerged 
water distribution line that connected Bishop Point (Zone D2) and Iroquois Point (A3) was secured on 
December 5, 2021.  On October 17, 2022, the Navy flushed the line’s stagnant water into the JBPHH 
sanitary sewer.  The line was flushed and disinfected according to American Water Works Association 
(AWWA) standards. The confirmatory sample results were all below ISP standards and met DOH 
standards for safe drinking water.  The Navy submitted a summary of actions and received final approval 
to return the interconnection into service on October 20, 2022.   

 

5 Conclusion 
 

During the week of 29 January 2024, an interagency team comprised of subject matter experts (SMEs) 
from the Navy and contractors met to discuss low-level TPH detections reported in drinking water 
samples collected from the JBPHH Drinking Water System. Representatives from DOH and EPA were 
consulted during the process. The SMEs evaluated numerous potential root causes for the low-level TPH 
detections and concluded that the most likely root causes were laboratory and method challenges. Other 
root causes that were evaluated by the interagency team included: TPH within source water, regulated 
disinfection byproducts, residual jet propellant (JP-5) fuel in the System from the November 2021 release 
from the Red Hill Bulk Fuel Storage Facility (Red Hill), biofilm activity, premise plumbing concerns, 
water line scaling, pesticides, change in system operations, and contaminants introduced during line 
breaks. All of these potential causes were evaluated to have either a low likelihood or extremely low 
likelihood of being the potential root cause. A summary technical memorandum of these findings is 
available independent of this report at the JBPHH Safe Waters website. 
 
Through comparison of the analytical chromatograph with a JP-5 standard chromatograph, the TPH 
results were determined to be from sources unrelated to JP-5 jet fuel. In over 9,200 samples, no sheens or 



   
 

petroleum odors were observed by the sampling teams. The analytical procedure (EPA SW846 Test 
Method 8015) used to test for TPH was not designed for analyzing drinking water samples, and it does 
not include steps to prevent analytical interferences/reactions that may occur due to the presence of 
disinfectants (e.g., free chlorine) in drinking water samples. The majority of TPH detections were low- 
level concentrations, between the method detection limit (MDL) and the method reporting limit (MRL), 
which indicates the challenge of laboratory reporting of detected concentrations at the MDL, rather than 
the MRL. Additionally, as the EPA Method was correctly conducted, the TPH detections reported during 
LTM are valid but, the results biased high due to the influence of analytical byproducts. It was 
determined that an interaction was occurring between the remaining chlorine in the drinking water 
sample and the surrogate standard added as part of the method extraction process. This interaction 
created by-products that were seen in the TPH- range during analysis and counted toward the final TPH 
totals but were not fuel related. This was a conservative approach to monitoring for TPH. 

 
TPH detections appear to be randomly distributed throughout all Zones. The majority (85% to 100% 
depending on Zone and LTM Period) of TPH detections were less than 100 µg/L. Temporal changes in 
TPH levels from one LTM period to the next were consistent across all Zones. The temporal variation and 
spatial distribution of TPH levels in the JBPHH System and evaluation of sampling data in zones with 
inline GAC treatment) supports the hypothesis that TPH detections are not associated with the November 
2021 JP-5 release and/or another release from Red Hill in the JBPHH System. Free chlorine in the 
drinking water samples reacts with organic precursors, resulting in ‘ghost peaks’ that appear as TPH 
detections. These ‘ghost peaks’ occurred due to chemical reactions taking place in the sample during the 
sample preparation and the extraction process.  In addition to the ghost peaks, laboratory method 
blank/cross contamination issues were frequently observed and impacted sample analysis and 
quantitation. This was observed in drinking samples collected from all Zones (spatial) and LTM Periods 
(temporal).  These observations strongly indicate that the low-level TPH detections are not associated 
with JP-5 (or other fuel-related TPHs). 

 
Further analysis of DW parameters beyond TPH did not demonstrate any clustering of JP-5 degradation 
products, such as with VOCs or SVOCs, nor was there any clustering of generalized water quality issues, 
such as elevated metals results. 

 
The two-year LTM study underscored that drinking water in the Navy’s JBPHH water 
distribution system has met EPA and DOH standards (including the established TPH ISP limit of 
266 ppb). Sample results for over 9,200 samples are valid for all constituents analyzed and the data 
collected demonstrates that the water remains safe to consume. These results are available on the 
Drinking Water webpage of the JBPHH Safe Waters website (https://jbphh-safewaters.org/). 

 
From observations made during the Navy’s interagency root cause analysis of TPH detections, the Navy 
developed a follow-on, enhanced drinking water monitoring program in coordination with EPA and 
DOH. This plan, titled the Extended Drinking Water Monitoring (EDWM) Plan, incorporates an 
additional zone of residential sampling, increased frequency of priority locations (e.g. schools, clinics, 
drinking water source) and a more investigatory approach to the analysis of potential fuel-related 
constituents; ultimately to deliver on the Navy’s commitment to extend enhanced monitoring of the 
JBPHH drinking water system, further demonstrate that the JBPHH drinking water system has recovered 
from the November 2021 event, and restore consumer trust in the drinking water system. 
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Appendix A: LTM Zone Map 
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