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EXECUTIVE SUMMARY 
This report describes the methods, procedures, and results of the sampling and analysis program for a 
subsurface investigation to determine the nature and extent of the recently reported non-aqueous-phase 
liquid (NAPL) plume in Hotel Pier, Pearl Harbor Naval Supply Center, Joint Base Pearl 
Harbor-Hickam, Oahu, Hawaii, and to propose options for addressing the discharge of NAPL to 
surface water at Wharfs H-5 and H-6. The investigation results were used to estimate the extent of the 
NAPL plume at the time of the investigation, determine the type of fuel released, and assist the Navy 
in estimating the release location based on this limited investigation of the Hotel Pier (Figure 1). 

The Hotel Pier plume delineation was performed as part of the Comprehensive Long-Term 
Environmental Action Navy V program under contract number N62742-17-D-1800, contract task 
order number N6274220F0164. This report has been prepared in accordance with the Technical 
Guidance Manual for the Implementation of the Hawaii State Contingency Plan (DOH 2017b). 

SITE HISTORY AND BACKGROUND 
Hotel Pier (the “Site”) is approximately 0.6 acre and is situated along the northern border of the Halawa 
Geographic Study Area at the corner of (Figure 1). Hotel Pier has been 
used as a refueling hub since World War II for conventional refueling of large naval vessels. 

In July 1997, an estimated 1,500 to 3,500 gallons of diesel fuel leaked from a damaged fuel line at the 
Valve Station 3 chamber and from a subsurface petroleum pipeline paralleling  
(Figure 2). Investigations following the 1997 release identified NAPL petroleum on the groundwater in 
the vicinity of Valve Station 3 (VS-1). The NAPL plume in the Hotel Pier Area has been termed RAA-1. 
Based on the 1997 Remedial Investigation report, the petroleum product was identified as weathered 
diesel fuel (Naval Distillate F-76) and residual oil (DON 1997c). Previous investigations identified the 
NAPL plume to be consistent with locations of total petroleum hydrocarbons (TPH) impacts in soil 
and groundwater. The NAPL plume may have been in contact with the shoreline, releasing an 
estimated volume of 1.2 gallons per year to the surface waters of Pearl Harbor (DON 1997c). 

Subsequently, in 2001 a NAPL recovery system was installed approximately 300 feet to the southwest 
of the Site to address the subsurface plume. Installation of liners and subsurface cutoff walls were 
constructed in the storm drain to prevent subsurface migration of the NAPL plume into Halawa Stream 
and Pearl Harbor. By 2006, the NAPL was reduced to a sheen and all NAPL recovery systems were 
removed, passive remediation was suspended, and vaults 1 through 7 were demolished and the 
equipment removed. Since NAPL was reduced to a sheen, the United States Department of the Navy 
(Navy) recommended ceasing passive remedial action operations at the Site but indicated that if NAPL 
thickness increased, the Site would be re-evaluated. 

Currently, the Site is being used as a fuel pipeline manifold area. Fuel currently being transported in 
the pipelines includes jet fuel (F-24 and JP-5) and diesel fuel (F-76). 

In March 2020, the Navy observed a “slow discharge of petroleum” into Halawa Stream from the Site 
at Wharf H-6 (Figure 1). The rate of NAPL release was estimated to be approximately less than 
10 milliliters per minute. The State of Hawaii Department of Health (DOH) Hazard Evaluation and 
Emergency Response office collected a sample of NAPL from Halawa Stream in September 2020. 
The DOH reported that the NAPL resembled diesel, was “not very degraded,” and had a dark brown 
color and petroleum odor. The Navy initially suspected that the release to Halawa Stream (Wharf H-6) 
and the ocean (Wharf H-5) was occurring from a 4-inch diameter steel pipe oriented perpendicular to 
the seawall. The pipe end is submerged under the ocean surface at high tide. The Navy initially sealed 
the pipe, which slowed the release initially; however, the rate of release subsequently increased. The 
objective of this investigation was to determine the source of the potential new release. 

(b) (3) (A)

(b) (3) (A)
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FIELD ACTIVITIES 
The site investigation was conducted from December 11, 2020, to December 21, 2020, in accordance 
with the Hotel Pier Plume Delineation addendum work plan (DON 2018). Field activities included: 

 Locating utilities prior to intrusive work 

 Excavating trenches in an attempt to visually locate the NAPL leak 

 Collecting subsurface soil samples from trenches and soil borings for analysis of chemicals of 
potential concern (COPCs) (TPH-diesel range organics [DRO] and TPH-lube oil range 
organics [LRO] and sometimes polychlorinated biphenyls [PCBs]) 

 Collecting fuel fingerprint samples from trenches and soil boring where potential NAPL is 
identified 

 Installing and developing two permanent groundwater monitoring wells (MWs) 

 Collecting groundwater samples from the two newly installed wells 

 Surveying the coordinates of all groundwater MWs and trench boundaries 

 Managing and disposing of investigation-derived waste 

NATURE AND EXTENT OF CONTAMINATION 
Five trenches were excavated within the fuel pipeline manifold area in an attempt to identify the 
suspected location of the NAPL release. Trench 01 (TR01) was 4′ × 7′4″ and approximately 3′2″ deep 
facing in a south easterly direction. TR02 was 5′ × 6′ and 3′ deep facing in a south easterly direction. 
TR03 was 4′2″ × 6′ × 3′ facing in a south east direction. TR04 was 4′5″ × 6′8″ × 3′2″. TR05 was 
5′ × 6′7″ × 3′5″ and facing in a north south direction. Two of the three trenches indicated the presence 
of NAPL. NAPL observations were also supported by positive volatile organic compound detections 
using a photoionization detector. 

Subsurface soil samples were collected from the capillary fringe from five trenches and thirteen soil 
borings. Groundwater samples were collected from two MWs to evaluate the impact from the NAPL 
to the shallow aquifer. All samples were analyzed for TPH-DRO and TPH-LRO in areas where NAPL 
was observed; the samples were also analyzed for PCBs. IF NAPL was observed in the soil, a sample 
of the fuel stained soil was collected and analyzed for the fuel fingerprint. Two permanent groundwater 
MWs were installed: MW01 was installed within the suspected NAPL flow direction to the harbor 
(near Wharf H-5), and MW02 was installed near the suspected NAPL release location (near 
Wharf H-6). The soil and groundwater samples were analyzed for the COPCs listed above. 

Analytical data reported for the soil and groundwater samples were compared against project-specific 
project screening levels (PSLs), which were based on the lower of the DOH Tier 1 environmental 
action levels (DOH 2017a) (for soil and groundwater at sites where impacted groundwater is not a 
current or potential drinking water resource and the nearest surface water body is located less than 
150 meters of the Site). 

TPH-DRO and TPH-LRO concentrations exceeding their respective PSLs were detected in most 
subsurface soil samples collected from trenches and soil boring locations within the pipeline fuel 
manifold area. The frequency of NAPL saturated or stained soil observations and concentrations of 
TPH-DRO and TPH-LRO appeared to decrease with increased distance from the manifold area. Only 
one step-out boring location (SB07) had a concentration of TPH-LRO (800 mg/kg) that exceeded the 
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PSL (500 mg/kg). The observations and TPH concentrations from the soil borings suggest the NAPL 
release is originating from the fuel pipeline manifold area. 

Trench 01 (TR01), TR03, soil boring 04 (SB04), and SB11 soil samples were also analyzed for PCBs. 
Aroclor-1260 was detected below the PSL in TR01 and TR03. There were no other PCB detections. 

NAPL saturated soil samples were collected for fuel fingerprint analysis. In most of the fuel fingerprint 
samples collected within the fuel pipeline manifold (TR01, TR03, SB10, and SB13) and in two 
samples collected directly outside of the manifold area (SB04 and SB01), the NAPL was identified as 
JP-5 with a small amount of heavier fuel (possibly F-76) and with minimum degradation. Two soil 
samples collected within the manifold area (SB06 and SB12) and one collected outside the manifold 
area (SB02) could not be fingerprinted due to severe weathering of the samples. One soil sample 
collected within the manifold area (SB11) and one collected outside the manifold area (SB05) were 
moderately weathered and were identified as either JP-5 or F-24 with a small amount of heavier fuel 
(possibly F-76). NAPL was collected for fuel fingerprint analysis at MW17, located approximately 
450 feet south of the pipeline fuel manifold, but the results indicated that the fuel was extensively 
weathered and that identification was not possible; however, it was unlike any other previously 
identified fuel in this investigation and could potentially correlate with the old RAA-1 subsurface 
plume. 

The Navy and DOH collected fuel samples for fuel fingerprint analysis from within and directly 
outside of the fuel pipeline manifold area (JS001-JS002 and JS007- JS010, illustrated on Figure 3). 
These samples were collected from manholes, surface water, and an initial trench excavated at the 
potential fuel release source (near Wharf H-6). Samples JS003- JS006 were collected from the native 
fuel within the manifold. Sample JS038- JS045 were collected from manholes; sewer lifts; the Navy 
excavation; and hotel Piers 4, 5, and 6. Locations were not provided for samples JS003-JS006 and 
JS038- JS045 and are therefore not shown on Figure 3. All of these samples were determined to contain 
JP-5 with a small amount of heavier fuel (possibly F-76), suggesting an ongoing release from active 
piping/valves within the manifold area. Appendix G contains email correspondence and a table 
detailing the results of the fingerprint analysis. 

Groundwater samples were collected from the two permanent wells installed within the fuel pipeline 
manifold area. MW01, which is located near TR01-TR04, had no analytes that exceeded their 
respective PSLs. However, TPH-DRO exceeded the PSL (0.64 milligrams per liter) at MW02 
(3.1 milligrams per liter), which is located near where NAPL was observed discharging into Halawa 
Stream. Additionally, MW02 had positive photoionization detector detections in the MW headspace, 
and the purge water was reported as having a visible sheen. 

CONTAMINANT FATE AND TRANSPORT 
Fate and transport processes affect the migration and fate of chemicals in soil. An understanding of 
the fate, distribution, and transport mechanisms is essential to evaluate the potential risk posed by 
COPCs and to assess the need for remedial action. 

Based on field observations, fuel fingerprint analysis, and COPC analysis, the NAPL release into Pearl 
Harbor and Halawa Stream is primarily composed of unweathered JP-5. The fuel plume and associated 
contamination are currently limited to the general vicinity of the fuel pipeline manifold; however, it is 
possible that head from the ongoing leak could cause the plume to expand beyond the limits determined 
during this investigation. 
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CONCLUSIONS AND RECOMMENDATIONS 
NAPL fingerprint analyses indicated that the NAPL recently released into Pearl Harbor and Halawa 
Stream from Wharfs H-5 and H-6, respectively, primarily comprised un-weathered JP-5. The NAPL 
presumably originated from a leaking underground fuel pipeline at the manifold area located at the 
mouth of Halawa Stream where Halawa Stream enters Pearl Harbor. Based on the results of the 
December 2020 investigation activities, this subsurface NAPL plume appears to be limited to the 
general vicinity of the manifold; however, it is possible that head created from the ongoing release 
could cause the plume to expand beyond that found during this investigation. 

It is recommended that the Navy determines the location of the leak in the fuel pipeline and makes the 
necessary repairs. Once the pipeline is repaired and subsurface conditions have stabilized, the Navy 
may consider an additional investigation to delineate the subsurface NAPL plume and the preparation 
of an EHE and EHMP to evaluate the hazards and future management strategy for petroleum 
contamination at the Site. 
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1. Introduction 
This report describes the activities, methods, procedures, and results of the Hotel Pier (the “Site”) 
plume delineation located in the Pearl Harbor Naval Supply Center, on Joint Base Pearl 
Harbor-Hickam (JBPHH), Oahu, Hawaii. 

The Hotel Pier plume delineation was performed as part of the Comprehensive Long-Term 
Environmental Action Navy V program under contract number N62742-17-D-1800, contract task order 
number N6274220F0164. This report has been prepared to document the findings of the investigation 
to determine the nature and extent of the new fuel release in accordance with the Technical Guidance 
Manual for the Implementation of the Hawaii State Contingency Plan (DOH 2017b). 

1.1 PURPOSE OF THE REPORT 
The objective of the investigation was to determine the nature and extent of the new release and propose 
options for how to address the discharge of non-aqueous-phase liquid (NAPL) to surface water. This 
report presents the methods, procedures, results, and conclusions of the subsurface investigation. The 
investigation results were used to estimate the extent of the newly released NAPL plume at the time 
of the investigation, determine the type of fuel released, and assist the United States Department of the 
Navy (Navy) in determining the release source location based on this limited investigation. 

1.2 SITE BACKGROUND 
This section provides an overview of the Site’s location, history, and previous investigations. 

1.2.1 Site Description 

The approximately 0.6-acre Site is located along the north border of the Halawa Geographic Study 
Area at the corner of (Figure 1). The Site is currently used as a petroleum 
pipeline manifold area where several underground pipelines daylight. The aboveground portions of 
the pipeline in the manifold area are underlain by concrete pavement with containment curbing. The 
remainder of the ground surface at the Site is unpaved. Fuel currently being transported in the pipelines 
includes jet fuel (F-24 and Jet Propellant 5 [JP-5]) and diesel fuel (F-76). 

The Site is bordered by Halawa Stream and Pearl Harbor to the north, northeast, northwest, and west; 
the shore end of Hotel Pier to the southwest; to the south; and a 
driveway to the east. The northeast (Wharf H-6) and northwest (Wharf H-5) borders of the Site 
adjoining Halawa Stream and Pearl Harbor, respectively, comprise a concrete sea wall approximately 
3-5 feet above the water surface depending on the tidal stage. The top of the wall is at the same 
elevation as the Site. A chain-link fence with privacy slats borders the land-facing sides of the Site and 
the side of the Site facing the Pearl Harbor Visitor Center located across Halawa Stream to the North. 

In March 2020, the Navy observed a “slow discharge of petroleum” into Halawa Stream from 
Wharf H-6 at the Site (Figure 1). An oil containment boom and sorbents were installed to contain the 
surface water NAPL and prevent it from migrating. The NAPL had a dark brown color and petroleum 
odor. The Navy suspected that the release at the seawall was from a 4-inch diameter steel pipe oriented 
perpendicular to the seawall, with the pipe end submerged during high tide. The Navy initially 
abandoned the pipe by plugging it, which reportedly slowed the release rate initially; however, the rate 
of release appeared to subsequently increase, based on visual observations, which necessitated more 
frequent change-outs of sorbent material. As of September 2020, the rate of discharge was visually 
estimated to be approximately 20 gallons per day, based on a 6-second video showing NAPL floating 
to the surface of the harbor. 

(b) (3) (A)

(b) (3) (A)
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The State of Hawaii Department of Health (DOH) Hazard Evaluation and Emergency Response office 
collected a sample of the NAPL from several locations around the current release and from the source 
fuel itself and reported that the NAPL resembled diesel fuel. The DOH chemist “described it as being 
not very degraded” (personal communication with Adam Teekell, DOH, September 3, 2020). 

In September 2020, the Navy excavated an area between the pipeline manifold and the discharge 
location into Pearl Harbor and determined that the 4-inch sealed pipe did not appear to be the source 
of the NAPL that was discharging to Halawa Stream. NAPL samples JS002 and JS010 were collected 
from this trench and are illustrated on Figure 3. 

The origin of the current NAPL release is unknown but is suspected to be associated with the 
piping/valving in the area of the manifold system. 

1.2.2 Site History 

Hotel Pier has been in service since World War II for the refueling of large naval vessels. The Site, 
along with the area currently under Neosho Avenue, has historically been used to convey petroleum 
fuel to the pier through subsurface pipelines and other structures. Current or former petroleum storage 
or conveyance structures at the Site include: 

 Two former underground storage tanks (USTs) (H6-1A and H6-2A) that were located at the 
Site. The 5,000-gallon steel USTs, which were used to store JP-5 fuel, were installed in 1943, 
taken out of service in 1988 (DON 2003), and removed in 1997 (DON 1997a). 

 Valve Station-3 (VS-3), which is a valve pit containing valves for diesel, JP-5, and gasoline 
pipelines (DON 2003). 

 Former aboveground storage tank (AST) 451, which was installed in 1997, had a capacity of 
5,200 gallons (DON 2003) and was used to store diesel fuel. The removal date of the AST is 
unknown. 

 Former Buildings (Bldgs.) 408 and 1541 and existing Bldg. 499 identified as a diesel fuel 
pumping station, former pumping station, and pipeline shelter, respectively (DON 2003). The 
locations of Bldg. 499 and Bldg. 1541 are illustrated on Figure 2. The location of Bldg. 408 is 
unknown. 

1.2.3 Previous Investigations 
1.2.3.1 RI/FS FOR SUBSURFACE FUEL INVESTIGATION, NAVAL BASE (NAVBASE) PEARL HARBOR, 

HAWAII (DON 1997B) 

The 1997 Remedial Investigation (RI)/Feasibility Study (FS) identified a subsurface petroleum NAPL 
plume in a parallel orientation to Neosho Avenue (Figure 2). Based on observable NAPL in two 
monitoring wells (MWs) and surrounding wells without NAPL, the RI/FS estimated the plume to be 
approximately 500 feet long and 120 feet wide. The northern border of the plume was illustrated to be 
approximately 100 feet to the southwest of the current NAPL release into Halawa Stream at 
Wharf H-6. VS-3 and subsurface petroleum pipelines that run parallel to  were 
considered the most likely sources of the release. The RI/FS reported the petroleum NAPL plume 
consisted of a mixture of weathered diesel fuel (Naval Distillate F-76) and residual oil. The initial 
estimate of the volume released was 127,000 gallons although the mobile volume was only estimated 
to be 26 gallons. The RI/FS recommended a removal action to prevent further migration of NAPL into 
Pearl Harbor. 

(b) (3) (A)
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Figure 2
RAA-1 Subsurface NAPL Plume
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Figure 3
Sampling Locations and Fuel Fingerprint Results
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1.2.3.2 ENGINEERING EVALUATION/COST ANALYSIS, REMOVAL ACTION AT THE HOTEL PIER SITE, 
FLEET & INDUSTRIAL SUPPLY CENTER, PEARL HARBOR NAVAL COMPLEX, OAHU, HAWAII 
(DON 1999) 

Between January and April 1999, a removal site evaluation (RSE) was conducted and the results were 
presented in the November 1999 Engineering Evaluation/Cost Analysis report (DON 1999). The main 
objectives of the RSE were to further evaluate the characteristics, sources, and migration pathways of 
the subsurface NAPL plume. As part of the RSE, 10 additional soil borings were advanced to 
investigate high to very-high resistive anomalies. The Engineering Evaluation/Cost Analysis 
recommended to either (a) repair the storm drain system; install collection sumps, cutoff walls, and 
skimming equipment at each storm drain system outfall; and install a series of collection sumps and 
skimming equipment or (b) repair the storm drain system; install collection sumps, cutoff walls, and 
skimming equipment at each storm drain system outfall; install a containment and extraction trench 
(including sumps and skimming equipment), and excavate additional soil between the harbor and the 
trench. 

1.2.3.3 ACTION MEMORANDUM (AM): NON-TIME CRITICAL REMOVAL ACTION AT HOTEL PIER (DON 
1999) 

The 1999 Action Memorandum identified two remedial action objectives for the Site: (1) prevent the 
migration of the NAPL plume and prevent subsurface flow into Pearl Harbor, and (2) recover/extract 
NAPL to minimize the potential for a release to Pearl Harbor and limit further migration of the NAPL 
plume. 

1.2.3.4 REMEDIAL ACTION (2001) 

Liners, collection sumps, skimming equipment, and cutoff walls were installed in the storm drain. 
Construction of a NAPL recovery system—10 collection sumps fitted with belt skimmers and 
individual reservoirs mounted within concrete vaults, a central UST to collect recovered NAPL, and 
an AST. 

The NAPL recovery system was deactivated incrementally between 2002 through 2006 due to the lack 
of NAPL recovery. In 2006, the DOH concurred with the Navy that removal of the belt skimming 
systems and abandonment of collection sumps were appropriate (DON 2012). 

1.2.3.5 ENVIRONMENTAL HAZARD EVALUATION/MANAGEMENT PLANS FOR SUBSURFACE FUEL 
REMEDIAL ACTION AREAS (RAA-1 THROUGH RAA-10), HALAWA-MAIN GATE GEOGRAPHIC 
STUDY AREA (DON 2009) 

An environmental hazard evaluation/environmental hazard management plan was completed for 
Remedial Action Area (RAA)-1. The report recommended conducting low-tide NAPL thickness 
measurements and implementing administrative boundaries to address the potential environmental 
hazards due to exposure to soil and groundwater at RAA-1. The Site was identified within an 
administrative boundary proposed for an area exceeding direct exposure and gross contamination 
environmental action levels due to total petroleum hydrocarbons (TPH) concentrations greater than 
1,000 milligrams per kilogram (mg/kg) in soil. 

The DOH issued a “no further action with institutional controls” determination for RAA-1. The letter 
indicated that the Navy would be required to conduct periodic low-tide NAPL gauging measurements 
and implement institutional controls to ensure potential receptors were protected from gross 
contamination and direct exposure hazards to chemicals of concern in soil. 
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1.2.3.6 GAUGING EVENTS (2009–2017) 

Following the DOH determination letter, 13 gauging events were conducted. Events were performed 
semi-annually between 2009 and 2013 and annually from 2014–2017. The last completed event in 
September 2017 indicated that NAPL was either no longer detected, a sheen, or significantly reduced 
(DON 2017) (Figure 2). The greatest NAPL thickness measured was 2.4 inches. The monitoring report 
recommended continuation of gauging every five years (next event to take place in September 2022). 

1.3 REPORT ORGANIZATION 
The report is organized into sections and appendixes as follows: 

 Section 1, Introduction: Describes the purpose of the investigation and presents the Site 
background. 

 Section 2, Site Investigation Area: Describes the activities, methods, and procedures 
implemented during performance of the site investigation. 

 Section 3, Physical Characteristics of the Site: Provides a general description of the physical 
characteristics of the Site. 

 Section 4, Site Investigation Results: Presents the results of the field investigation. 

 Section 5, Contaminant Fate and Transport: Discusses contaminant fate and transport at the 
Site. 

 Section 6, Conclusions and Recommendations: Presents conclusions and recommendations. 

 Section 7, References: Provides reference information for the sources cited in this report. 

Appendixes: 

 Appendix A: Photo Log (will be provided in the final report) 

 Appendix B: Logbooks 

 Appendix C: Field Logs 

 Appendix D: IDW Documentation (will be provided in the final report) 

 Appendix E: Analytical Data 

 Appendix F: Data Quality Assessment (will be provided in the final report) 

 Appendix G: Communication on Fuel Fingerprint Analysis 

2. Site Investigation Area 
Field activities were conducted to collect soil, groundwater, and NAPL samples and to manage and 
evaluate the data to satisfy the hotel pier plume delineation objectives identified in Section 1.1. 

Field activities were completed at the Site from December 11, 2020, to December 21, 2020. Activities 
were conducted in accordance with the Hotel Pier Plume Delineation Work Plan (WP) (DON 2020) 
and the Project Procedures Manual, U.S. Navy Environmental Restoration Program, NAVFAC Pacific 
(DON 2015). Site-related photographs are included in Appendix A, and the field and quality control 
(QC) logbooks are included in Appendix B. All field forms, including boring logs, sampling logs, and 
construction logs, are found in Appendix C. 
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2.1 SAMPLING DESIGN AND RATIONALE 
The sampling design, which was developed to optimize resources and generate data to meet the project 
objectives, is based on the project-specific data quality objectives, historical knowledge of the Site, 
characteristics of the contaminants, and the primary modes of contaminant transport. Three types of 
samples were collected: soil, groundwater, and NAPL. 

Hotel Pier has operated as a refueling hub since World War II for conventional refueling of large naval 
vessels. In July 1997, approximately 1,500 to 3,500 gallons of diesel fuel leaked from a damaged fuel 
line into the VS-3 chamber. This release may have originated from Valve Station Chamber No. 3 
(VS-3) and a subsurface petroleum pipeline paralleling  This area, designated as 
RAA-1, has been defined to encompass the NAPL plume in the Hotel Pier Area, in which the 
recoverable portion of the NAPL plume was estimated to be 26 gallons. Previous investigations 
identified NAPL on the groundwater in the area of VS-3 as weathered diesel fuel (Naval 
Distillate F-76) and residual oil, based on the 1997 RI report (DON 1997c). During that investigation, 
VS-3 and the subsurface petroleum pipelines that run parallel to were considered the 
most likely sources of contamination since multiple fuel releases occurred at the VS-3 area. 
Additionally, previous investigations indicated that the extent of the NAPL plume was consistent with 
the locations of detected TPH impacts in both soil and groundwater. 

In March 2020, the Navy observed a discharge of petroleum into Halawa Stream from the Site at 
Wharf H-6. The Navy suspected that the release at the seawall was from a 4-inch diameter steel pipe. 
During high tide the pipe end becomes submerged. It was reported that the Navy abandoned the pipe 
by plugging it, which reportedly slowed the release initially; however, the rate of release subsequently 
increased, and NAPL was observed leaking from Wharf H-5 into Pearl Harbor. The NAPL had a dark 
brown color and petroleum odor. A floating oil containment boom and sorbents were placed in Halawa 
Stream and Pearl Harbor to prevent the surface water petroleum NAPL from migrating (Figure 1). 

In the overall technical approach to this project, a weight-of-evidence approach was used to evaluate 
the source of the ongoing NAPL discharging into Halawa Stream and whether the discharge is a result 
of the RAA-1 subsurface plume. The investigation locations are illustrated on Figure 3 and included: 

 Four trenches that were excavated in the vicinity of the manifold system toward Wharf H-5 
and one trench that was excavated toward the northwestern direction from the manifold to 
visually observe the subsurface and evaluate the flow of fuel in an effort to locate the suspected 
release source. The locations of the trenches were determined by information gathered from 
available utility drawings and the results of a geophysical survey. Soil samples were also 
collected from each trench and analyzed for TPH-diesel range organics (DRO), TPH-lube 
range organics (LRO), and polychlorinated biphenyls (PCBs) (only TR01 and TR03 where 
NAPL was observed). A NAPL sample was collected for fuel fingerprint analysis from TR01 
and TR03 where sufficient NAPL was observed to collect a sample. 

 The NAPL samples that were collected at the site during this investigation were submitted for 
fuel fingerprint analysis to determine whether the NAPL that is discharging into Halawa 
Stream is consistent with the previously documented RAA-1 subsurface NAPL plume or is a 
different undocumented release source. NAPL samples were also collected from the discharge 
into Halawa Stream and from NAPL observed within the borings or trenches. 

 Two groundwater MWs were installed in directions relative to the suspected subsurface 
release to delineate mobile NAPL at the water table and to quantify dissolved-phase chemicals 
of potential concern (COPCs). 

(b) (3) (A)

(b) (3) (A)
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 Thirteen soil borings were advanced to determine the extent of NAPL in the subsurface and 
to narrow down possible release locations. All soil borings were advanced to the approximate 
bottom of the capillary fringe (approximately 8–10 feet below ground surface [bgs]) to 
evaluate the lateral extent of the NAPL plume (unless refusal was encountered) (Figure 3). 
Five soil borings were located within the fuel pipeline manifold area, and eight step-out soil 
borings were advanced to determine the lateral extent of the fuel plume. Step-out borings were 
advanced only if NAPL was observed in a soil boring close to the manifold. Each boring was 
continuously cored to determine the presence of petroleum NAPL, obtain lithologic 
information, and conduct sample analysis. Prior to sampling, a photoionization detector was 
used to screen for volatile organic compounds (VOCs) using a headspace procedure. One soil 
sample was collected from the capillary fringe of each boring and analyzed for TPH-DRO and 
TPH-LRO. 

2.2 FIELD ACTIVITIES 
2.2.1 Utility Clearance/Geophysical Survey 

GeoTek Hawaii conducted geophysical surveys on December 11 and December 16, 2020, to identify, 
locate, and mark anomalies corresponding to possible subsurface utilities and other structures or 
materials that could interfere with intrusive activities. The location and orientation of each utility or 
significant anomaly identified during the surveys was marked, and proposed trench excavations and 
drilling locations were relocated as necessary to a minimum 5 feet of distance from locations of 
concern. The utility clearance activities were conducted in accordance with Naval Facilities 
Engineering Command, Pacific Environmental Restoration Program Procedures I-B-2, Geophysical 
Testing, and I-A-5, Utility Clearance (DON 2015). Magnetic, electromagnetic, and ground-penetrating 
radar geophysical surveys were used to clear areas for subsurface work. 

2.2.2 Trenches 

Five trenches were excavated within the manifold area to locate potential subsurface NAPL fuel 
(Figure 3). Four of the trenches were located within the suspected subsurface NAPL release area 
toward Wharf H-5 and one trench was located northeast of the manifold area. The trenches were 
intended to determine where the flow of NAPL from the release was originating and were positioned 
to avoid subsurface and overhead utilities. 

The trenches were approximately 4 feet wide by 7 feet long and ranged in depth from 3 to 4 feet 
(approximate depth of groundwater) bgs. The final depth of each trench varied based on the 
approximate depth of groundwater. The results of the trench investigation are discussed in Section 4.1. 
Following observation and logging, each trench was immediately backfilled with excavated material. 
Field logs of the trenches are presented in Appendix C. 

2.2.3 Soil Borings 

A total of 13 soil borings were advanced to characterize and delineate the extent of the NAPL plume 
(Figure 3). The soil borings were advanced to a depth of 10 feet bgs, unless refusal was encountered. 
Soil samples were collected from the capillary fringe to determine whether COPCs related to the NAPL 
release are present in the subsurface soil. If NAPL was observed in the soil core, an additional NAPL 
sample was collected for fuel fingerprint analysis. 

Soil boring logs are included in Appendix C. 
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2.2.4 Monitoring Well Installation and Development 

Two groundwater MWs were constructed at the Site as shown on Figure 3: MW01 was installed 
between the pipeline manifold area and Wharf H-5; and MW02 was installed in the presumed area of 
the NAPL leak (Figure 3). The boreholes were advanced to depths of approximately 10 feet below the 
water table, and the wells were installed using 8-inch diameter hollow-stem augers. Lithologic logging 
was performed for the entire soil core to record the lithology of the site surface and subsurface soil. 
No staining, odors, or headspace VOCs were detected (using a photoionization detector) in the soil 
cores or drill cuttings from MW01, whereas staining, odors, and VOCs were detected in the soil cores 
and cuttings from MW02. Soil boring location SB-10 was completed as MW02. Field boring logs are 
provided in Appendix C. 

Each well was constructed with 2-inch-diameter polyvinyl chloride casing and 10-foot well screens. 
The wells were completed with a flush-to-grade box style well vaults in accordance with 
Procedure I-C-1, Monitoring Well Installation and Abandonment (DON 2015). A designated mark at 
the top of each well casing was surveyed to determine its horizontal and vertical coordinates, and water 
levels were measured with respect to the designated points. Well completion logs are provided in 
Appendix C, and well construction details are summarized in Table 1. 

Table 1: Monitoring Well Construction Details 

Monitoring Well ID 
Date of 

Installation 

Well 
Diameter 
(inches) 

Total Well 
Depth  

(feet bgs) 

Screened 
Interval 

(feet bgs) 

Depth to 
Water 

(feet btoc) a 

Top of Casing 
Elevation 

(feet above MLLW) 

MW01 12/16/2020 2 12.5 2.0 – 12.0 4.46 4.31 
MW02 12/16/2020 2 12.5 2.0 – 12.0 3.79 4.27 
bgs below ground surface 
btoc below top of casing 
ID identification 
MLLW mean lower low water 
msl mean sea level 
a Groundwater elevations were measured prior to well development. 

The MWs were developed in accordance with Procedure I-C-2, Monitoring Well Development (DON 
2015). An overpumping technique using a Geotech geosquirt 12V DC Purge Pump was used to ensure 
that the perforated well screens were clear and allowed groundwater to recharge the wells. Well 
development logs are included in Appendix C. 

2.2.5 Well Gauging 

Prior to purging and sampling, the water levels in MW01, and MW02 were measured on December 17, 
2020, using an electronic oil-water interface probe to record the static groundwater level in the wells. 
MW17, located approximately 600 feet south of MW02, was installed as part of the 2007 RAA-1 
Subsurface NAPL plume delineation. During the site investigation, MW17 was gauged, and a NAPL 
sample was collected to compare the RAA-1 fuel plume with the new release. Groundwater was not 
collected from MW-17 due to the presence of NAPL. Water levels were measured to the nearest 
0.01 foot from the respective measuring points at the top of each well casing. Groundwater sampling 
logs are presented in Appendix C. 

2.2.6 Groundwater Sampling 

Groundwater samples were collected from MW011 and MW02 on December 18, 2020. Samples were 
collected after purging each MW at a flow rate of approximately 300 milliliters per minute or less with 
a submersible bladder pump and disposable tubing, in accordance with Procedure I-C-3, Monitoring 
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Well Sampling (DON 2015). Physical and chemical parameters, including groundwater level, 
temperature, pH, conductivity, redox, dissolved oxygen, and turbidity, were monitored in the field 
during purging. Well purging and sampling records are presented in Appendix C. 

Once the field parameters stabilized to within ±0.2 degree Celsius for temperature, ±0.1 standard unit 
for pH, ±3 percent for specific conductance, ±10 percent for dissolved oxygen, and ±10 millivolts for 
redox potential of the previous reading, groundwater samples were collected in accordance with 
Procedure I-C-3, Monitoring Well Sampling (DON 2015). Groundwater samples were collected 
directly from the pump discharge line and deposited into laboratory-supplied, pre-cleaned vials and 
bottles. The sample containers were carefully filled to minimize sample agitation and headspace. The 
containers for the different analyses were filled in the order of decreasing analyte volatility. Each 
container was then sealed, labeled, and placed in a chilled insulated container for shipment to the 
analytical laboratory under standard chain-of-custody (COC) protocol. All groundwater samples were 
analyzed for TPH-DRO, TPH-LRO, and PCBs. 

2.2.7 QA/QC Samples 

Field QC samples were collected in accordance with Procedure III-B, Field QC Samples (Water, Soil) 
(DON 2015) and included a field duplicate, field blank, and equipment blank for both water and soil 
samples. Field duplicates were collected at a rate of 10 percent per matrix per analytical and sampling 
method from the same boring. One field blank and one equipment blank were collected for soil samples 
and one equipment blank was collected for groundwater samples. Matrix spike/matrix spike duplicate 
samples were collected at a rate of 5 percent per matrix per analytical and sampling method. 

2.2.8 Equipment Decontamination 

Decontamination was conducted in accordance with Procedure I-F, Equipment Decontamination 
(DON 2015). Decontamination of non-disposable soil and groundwater sampling equipment 
(e.g., drilling rods, water level meter, submersible pump) was necessary to prevent 
cross-contamination and to maintain the integrity of the collected samples. Decontamination of 
non-disposable equipment was conducted between each sample. The decontamination of drilling 
equipment (i.e., rods, augers) was completed by high-pressure steam cleaning. The decontamination 
procedure for reusable sampling equipment (e.g., cutting shoe, submersible pump) consisted of the 
following: (1) a wash with an Alconox and potable water solution; (2) a rinse in a bath with potable 
water; (3) spray with laboratory-grade isopropyl alcohol; (4) rinse in a bath with deionized or distilled 
water; and (5) spray with deionized or distilled water. As much as possible, the non-disposable 
equipment was disassembled prior to cleaning. 

2.2.9 Investigation-derived Waste Management 

Investigation-derived waste (IDW) management was conducted to properly store IDW for disposal. 
All disposable personal protective equipment and sampling equipment were disposed of as 
non-hazardous municipal waste. Soil cuttings, development water, purge water, and decontamination 
water were containerized in unused Department of Transportation-approved 1A2 55-gallon drums. 
A total of one drum of soil and two drums of liquid IDW were generated. On March 4, 2021, Pacific 
Commercial Services transported two 55-gallon drums of liquid IDW to Unitek Solvent Services and 
one drum of soil to PVT Land Company. The IDW packages are provided in Appendix D. 

2.2.10 Sample Management 

Standard sample custody procedures were used to ensure the quality of the samples during collection, 
transport, and storage prior to laboratory analysis. Each sample was assigned a unique COC sample 
identification (ID) number and a descriptive sample number to identify the sampling location, type, 
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sequence, matrix, and depth of each sample as described in Worksheet #27 of the WP (DON 2018). 
Sample information, including COC sample ID number, descriptive sample ID number, date and time 
of collection, sample analyses, number and type of containers, sample type, sample location, and types 
of preservative, were recorded in the quality assurance/QC logbook in accordance with 
Procedure III-D, Logbooks (DON 2015). 

All samples were labeled and recorded on COC forms in accordance with Procedure III-E, Record 
Keeping, Sample Labeling, and Chain-of-Custody (DON 2015). Samples were placed in chilled and 
insulated laboratory-designated coolers and sent to Eurofins Laboratory in Tacoma, Washington, in 
accordance with Procedure III-F, Sample Handling, Storage, and Shipping (DON 2015). 

2.2.11 Land Survey 

Following the conclusion of field work, a licensed land surveyor (Hawaii Engineering Group) 
measured the horizontal coordinates of the trench boundaries and the horizontal and vertical 
coordinates of the MWs at an accuracy of ±0.01 foot vertical and ±0.10 foot horizontal. All survey 
activities were performed in accordance with Procedure I-I, Land Surveying (DON 2015). Copies of 
the surveyor’s field notes and survey results are presented in Appendix C. 

2.3 DEVIATIONS FROM WORK PLAN 
This section details deviations from the field investigation and sampling and analysis procedures 
outlined in the WP (DON 2018). 

Three extra soil borings were advanced within the manifold area to further characterize COPCs and 
NAPL. 

Instead of one large trench, five smaller trenches were excavated within the fuel pump manifold area 
in an attempt to trace the flow of the NAPL release and to delineate other potential flow paths into 
Pearl Harbor. 

3. Physical Characteristics of the Site 
This section summarizes the physical settings of the Site, including land use, climate, topography, 
geology, hydrology, and ecology. 

3.1 LAND USE 
The Site is currently used as a petroleum pipeline manifold area. Aside from workers occasionally 
accessing the Site to use or conduct maintenance on the aboveground portion of the fuel distribution 
system, the Site is not regularly occupied. Use of the Site for petroleum transport is not expected to 
change in the foreseeable future. Since the Site is within a secured fenced area, no receptors are expected 
other than those who occasionally access the Site for operation and maintenance of the pipeline. 

3.2 TOPOGRAPHY AND SURFACE WATER HYDROLOGY 
The Site is at an elevation of approximately 5 feet above mean sea level. The majority of the Site is 
unpaved. Storm water that does not infiltrate into the ground is expected to flow into Halawa Stream 
and Pearl Harbor, which adjoin the Site to the north and west, respectively. Significant storm water 
flow onto the Site from offsite locations is not expected. 
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3.3 GEOLOGY AND SOILS 
The geologic units of Oahu consist primarily of basaltic volcanic bedrock (lava) and volcanic alluvium 
derived from either the Koolau or Waianae volcanoes. Sedimentary deposits, referred to locally as 
caprock, have developed along the coastal plains and overlie the basaltic bedrock. These deposits 
comprise fossil coral reef limestone, lagoonal limestone, and calcareous beach sand deposits, with 
interbedded volcanically derived alluvial sediments. In the vicinity of Pearl Harbor, the coastal caprock 
forms a shelf roughly 6 miles wide at its broadest point, overlying Koolau bedrock. 

The Site consists of reclaimed land constructed during World War II. Based on borings completed 
during the 1997 RI/FS, the lithology of the Site consists of gravel fill to approximately 5 feet bgs (DON 
1997b). The fill was described as “clayey to sandy dark brown to black with sub angular basalt and 
coral fragments and sand.” Underlying the fill material are native silty to clayey sands. 

Soil lithology was logged during trenching and drilling activities. Soils encountered between the ground 
surface and 10 feet bgs generally consisted of silty gravel fill on top of native sandy clays. Lithologic 
logs associated with the trenching and drilling activities are presented in Appendix C. 

3.4 GROUNDWATER HYDROGEOLOGY 
Eight streams (including Halawa Stream) originating from seven watersheds of the Koolau Mountains 
discharge into Pearl Harbor. Two of these streams are intermittent, while the others are perennial. The 
perennial streams originate in the Koolau Range and constantly bring freshwater (and sediment) into 
Pearl Harbor. The JBPHH, Pearl Harbor Naval Shipyard & Intermediate Maintenance Facility, 
overlies the Honolulu-Pearl Harbor basal groundwater aquifer; the JBPHH, Pearl Harbor Naval 
Shipyard and Intermediate Maintenance Facility, is seaward of the underground injection control line 
delineated by the DOH and is, therefore, not considered a drinking water resource. As detailed in the 
Classification of Shallow Caprock Groundwater at Navy Oahu Facilities, Oahu, Hawaii, groundwater 
beneath the Site is classified as Class II non-potable (DON 2007) and, therefore, not considered a 
drinking water resource. 

Due to the Site’s location directly adjoining the ocean, the groundwater elevation at the Site was 
measured at an approximate elevation of less than 1 foot above mean sea level. The groundwater 
elevation will fluctuate with tidal influence and will generally range between 3 and 6 feet bgs during 
high and low tides. Table 2 shows the depth to groundwater and groundwater elevation at the site. 

Table 2: Groundwater Elevations, December 2020 

Monitoring Well ID Time 
Depth to Water  

(feet btoc) 
Top of Casing Elevation 

(feet above MSL) 
Groundwater Elevation 

(feet above MSL) 

MW01 1325 4.46 4.76 0.3 
MW02 1335 3.79 4.69 0.9 
btoc below top of casing 
ID identification 
msl mean sea level 

3.5 VEGETATION AND WILDLIFE 
Mostly industrial activities occur within the Site and surrounding area, which are devoid of vegetation 
and wildlife. The few vegetated areas in the vicinity of the Site are limited to small landscaped areas. 
Four federally listed endemic (native) and endangered wading birds and waterfowl are associated with 
nearby wildlife refuges at Pearl Harbor Naval Complex. However, none of the wildlife refuges are in 
the vicinity of the Site. 
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Common fish in the refuges include the mullet (Mugil sp.) and the awa (Chanos chanos) (Nakai 1997). 
In the past, the quiet waters in the upper regions of all the Pearl Harbor lochs provided excellent habitat 
for the Hawaiian anchovy, “nehu” (Encrasicholina purpurea), a species used as a baitfish in the 
offshore tuna, “aku,” fishery. Pearl Harbor provided a primary harvesting area within the state and, for 
this reason, the Navy issued permits for insured commercial “aku” boats to collect baitfish from certain 
regions of Pearl Harbor (NCCOSC 1979). However, with the change in “aku” fishing methods from 
pole to longline, “nehu” fishing has essentially ceased within Pearl Harbor. 

4. Site Investigation Results 
The results of the site investigation and the analytical data for the soil, groundwater, and NAPL 
samples are presented and evaluated in this section. 

4.1 ANALYTICAL RESULTS 
Subsurface soil and groundwater samples were collected as part of the site investigation to evaluate 
the presence of COPCs related to the recent NAPL release in soil and groundwater. The COPCs 
selected for laboratory analysis were TPH-DRO, TPH-LRO, and PCBs (Aroclor 1016, Aroclor 1221, 
Aroclor 1232, Aroclor 1242, Aroclor 1248, Aroclor 1254, Aroclor 1260). The Data Quality 
Assessment Report is provided in Appendix F. Complete analytical results are provided in Appendix E 
and are summarized in the following sections. Analytical data was validated by a QA/QC evaluation 
and is summarized in the Data Quality Assessment Report presented in Appendix F. 

4.1.1 Project-specific Screening Levels 

Table 3 and Table 4 identify the specific project screening levels (PSLs) used for screening the 
laboratory analytical data reported for soil and groundwater samples collected during the site 
investigation. The PSLs were identified as follows: 

 DOH environmental action levels (for soil and groundwater at sites where potentially impacted 
groundwater is not a current or potential drinking water resource and the nearest surface water 
body is located less than 150 meters of the Site) (DOH 2017a) 

4.1.2 Fuel Fingerprint Analysis 

The purpose of the fuel fingerprint analyses was to determine the specific fuel type, attempt to 
determine the source of contamination, and possibly differentiate the newly released NAPL from the 
historically released NAPL identified as RAA-1. Fuel fingerprint analysis is discussed in the following 
sections. 

4.1.3 Soil Borings 

Thirteen soil borings were advanced to determine the extent of NAPL in the subsurface and to trace 
the release to the discharge location, presumed to be the manifold area. All soil borings were advanced 
to the bottom of the capillary fringe, approximately 10 feet bgs, unless refusal was encountered. Five 
soil borings were initially located within the manifold area and eight step-out soil borings were 
advanced to determine the lateral extent of the NAPL. Soil samples were collected at the capillary 
fringe and analyzed for TPH-DRO and TPH-LRO and for fuel finger print whenever fuel was observed 
in the boring. Samples collected from SB04 and SB11 were also analyzed for PCBS. This was due to 
the soil borings vicinity to the manifold as well as observable NAPL in each soil boring. Table 3 lists 
the analytes that were detected at concentrations greater than their respective limit of detection (LOD) 
and analytes that were not detected but had a LOD above the PSL. Figure 4 illustrates the results of 
the soil boring analyses. 
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Table 3: Detected COPCs in Soil Borings 

Method TPH-DRO/RRO (8015B) 8082A 
Analyte DRO (C9-C25) LRO (C24-C40) PCB-1016 PCB-1221 PCB-1232 PCB-1242 PCB-1248 PCB-1254 PCB-1260 

PSL a 219 500 1.2 1.2 1.2 1.2 1.2 1.2 1.2 
Unit mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 

COC 
Sample 
ID Location 

Collection 
Date Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q 

JS012 TR03 12/14/2020 3800   460   0.005 UJ 0.0033 U 0.0033 U 0.0033 U  0.002 U  0.0033 U  0.043   
JS013 TR01 12/14/2020 1900   610   0.005 UJ 0.0033 U 0.0033 U 0.0033 U 0.002 U  0.0033 U 0.041   
JS021 SB04 12/15/2020 940   700 J 0.005 UJ 0.0033 U 0.0033 U  0.0033 U  0.002 U  0.0033 U  0.005 U  
JS030 SB11 12/16/2020 910   96   0.005 UJ 0.0033 U 0.0033 U 0.0033 U 0.002 U 0.0033 U  0.005 U  
JS011 TR02 12/14/2020 95 J 440   NA NA NA NA NA NA NA 
JS014 TR04 12/14/2020 130 J  820   NA NA NA NA NA NA NA 
JS016 TR05 12/15/2020 9.3 J 46   NA NA NA NA NA NA NA 
JS017 SB01 12/15/2020 9100   2300   NA NA NA NA NA NA NA 
JS018 SB01 DUP 12/15/2020 9200   630 J  NA NA NA NA NA NA NA 
JS019 SB02 12/15/2020 12 J 54   NA NA NA NA NA NA NA 
JS020 SB03 12/15/2020 58 J  240   NA NA NA NA NA NA NA 
JS022 SB05 12/15/2020 4900   1500   NA NA NA NA NA NA NA 
JS023 SB06 12/15/2020 70   100   NA NA NA NA NA NA NA 
JS024 SB07 12/15/2020 110 J  800   NA NA NA NA NA NA NA 
JS025 SB08 12/15/2020 17 U 20   NA NA NA NA NA NA NA 
JS026 SB09 12/15/2020 13 U 16   NA NA NA NA NA NA NA 
JS029 SB10 12/16/2020 6700   120 J NA NA NA NA NA NA NA 
JS031 SB12 12/16/2020 3300   330   NA NA NA NA NA NA NA 
JS032 SB13 12/16/2020 7300   190   NA NA NA NA NA NA NA 
Note: Bold and Shaded values indicate detection exceeds PSL. 
J  estimated value below limit of quantitation 
NA not analyzed or not sampled 
Q qualifier 
U  non-detect at limit of detection 
a Screening levels are based on more conservative of DOH environmental action levels (2017a) (nondrinking water, surface water <150 meters). 
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Table 4: Detected COPCs and Exceedances in Groundwater 

Method TPH-DRO/RRO (8015B) 8082A 
Analyte DRO (C9-C25) LRO (C24-C40) PCB-1016 PCB-1221 PCB-1232 PCB-1242 PCB-1248 PCB-1254 PCB-1260 

PSL a 0.64 0.64 0.014 0.014 0.014 0.014 0.014 0.014 0.014 
Unit mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

COC 
Sample 
ID Location 

Collection 
Date Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q 

JS033 MW01 12/18/2020 0.29 J 0.19 J 0.16 UJ 0.16 UJ 0.16 U  0.16 U  0.16 U  0.16 UJ 0.16 UJ 
JS034 MW01 DUP 12/18/2020 0.27 J 0.18 J 0.16 UJ 0.16 UJ 0.16 U  0.16 U  0.16 U  0.16 UJ 0.16 UJ 
JS035 MW02 12/18/2020 3.1   0.27 J 0.16 UJ 0.16 UJ 0.16 U  0.16 U  0.16 U  0.16 UJ 0.16 UJ 
Note: Bold and Shaded values indicate detection exceeds PSL. 
µg/L microgram per liter 
J  estimated value below limit of quantitation 
mg/L milligram per liter 
NA not analyzed or not sampled 
Q qualifier 
U  non-detect at limit of detection 
a Screening levels are based on more conservative of DOH environmental action levels (2017a) (nondrinking water, surface water <150 meters). 
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TPH: Soil samples were analyzed for TPH-DRO and TPH-LRO. Three soil borings contained 
concentrations of TPH-DRO and TPH-LRO that exceeded their respective PSLs: SB01 (9,100 mg/kg 
and 2,300 mg/kg), SB01 duplicate (9,200 mg/kg and 630 mg/kg J), SB04 (940 mg/kg and 
700 J mg/kg), and SB05 (4,900 mg/kg and 1,500 mg/kg). TPH-DRO concentrations exceeded the PSL 
in the following soil borings: SB10 (6,700 mg/kg), SB11 (910 mg/kg), SB12 (3,300 mg/kg) and SB13 
(7,300 mg/kg). SB07 had a TPH-LRO concentration of 800 mg/kg, exceeding the PSL. TPH-DRO 
was not detected at the LOD in SB08 and SB09. All other soil borings had detections of TPH-DRO 
and TPH-LRO that did not exceed their PSLs. 

PCBs: Soil samples from SB04 and SB11 were analyzed for PCBs (Aroclor 1016, Aroclor 1221, 
Aroclor 1232, Aroclor 1242, Aroclor 1248, Aroclor 1254, and Aroclor 1260). PCBs were not detected 
in either samples. 

Fuel Fingerprint: In soil borings where NAPL was observed, a sample was collected for fuel 
fingerprint analysis. NAPL was not observed in SB03, SB07, SB08, and SB09. Samples collected 
from SB01, SB04, SB10, SB11, and SB14 had JP-5 fuel and a small amount of heavier fuel 
(possibly F-76). Fuel identified in SB11 was moderately weathered but still identifiable. Fuel sampled 
in SB05 was severely weathered and did not match either JP-5 or F-76. Fuel from SB02, SB06, and 
SB12 was severely weathered, and the fuel type could not be identified. A Fuel Fingerprint Analysis 
and Comparison table is presented in Appendix G. 

4.1.4 Trench Excavations 

Five small trenches were excavated within the manifold area to visually inspect for NAPL and to 
determine which area appears to have the most mobile NAPL in an effort to identify the possible 
release source and potential migration pathways. One four point composite sample was collected from 
each wall from the capillary fringe observed within each trench. Soil samples were analyzed for 
TPH-DRO and TPH-LRO in TR01 through TR05 and for PCBs in TR01 and TR03 where NAPL was 
observed. Table 3 lists the analytes that were detected at concentrations greater than their respective 
LOD and analytes that were not detected but had a LOD above the PSL. Results of the trench 
investigation are presented on Figure 5. 

TPH: TPH-DRO and TPH-LRO were detected in all soil samples collected from the trenches. 
TPH-DRO exceeded PSLs in TR01 (1,900 mg/kg) and TR03 (3,800 mg/kg). TPH-LRO exceeded PSLs 
in TR01 (610 mg/kg) and TR04 (820 mg/kg). There were no other exceedances for TPH in the trenches. 

PCBs: Soil samples from TR01 and TR03 were analyzed for PCBs (Aroclor 1016, Aroclor 1221, 
Aroclor 1232, Aroclor 1242, Aroclor 1248, Aroclor 1254, and Aroclor 1260). Aroclor 1260 was 
detected in TR01 and TR03 (0.041 and 0.043, respectively) but did not exceed PSLS. 

Fuel Fingerprint: NAPL was not observed in TR02, TR04, and TR05. NAPL was observed in TR01 
and TR03. Fuel fingerprint analysis identified JP-5 and a small amount of heavier fuel with minimal 
biodegradation (possibly F-76) in both trenches. 
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4.1.5 Groundwater 

As discussed in Section 2.2.6, groundwater was sampled from two MWs within the manifold area to 
characterize the shallow groundwater aquifer. Neither well contained NAPL at the time of sampling. 
Samples were analyzed for TPH-DRO, TPH-LRO, and PCBs. Table 4 lists the analytes that were 
detected in groundwater samples and analytes that exceeded the PSLs. Figure 6 shows the results of 
the groundwater sampling investigation. 

TPH: TPH-DRO was detected above the PSL of 0.64 mg/kg in MW02 with a concentration of 
3.1 mg/kg. The rest of the analytes were estimated below the limit of quantitation or were non-detects. 

PCBs: PCBs were not detected in any of the groundwater samples. 

4.2 FUEL SOURCES 
Prior to the December 2020 investigation, the Navy and DOH collected NAPL samples from around 
the fuel pipeline manifold area. Some NAPL samples were collected from the source fuel for 
comparison during the plume delineation investigation. 

The fuel fingerprint analysis identified JP-5 fuel with a small amount of heavier fuel (possibly F-76) 
in most of the soil borings and trenches where NAPL was observed within the manifold area and in 
step-out soil boring locations in proximity to the manifold (Figure 3). Two exceptions were SB06 and 
SB12, which had fuel that was very weathered and could not be identified. Moreover, in step-out 
locations either the fuel was extremely weathered and the fuel type could not be identified or fuel was 
not detected. Communication with DOH concerning the fuel fingerprint analysis results is present in 
Appendix G. Most of the chemical of concern exceedances seem to correlate with the presence of fuel 
at the sampling location and distance to the manifold. 

4.3 SUMMARY OF NATURE AND EXTENT OF CONTAMINATION 
In general, the sampling results indicated that the new NAPL plume, which is typed as JP-5 fuel with 
minor amounts of heavier fuel, has been laterally delineated and is mostly contained in the vicinity of 
the manifold area. The highest concentrations of TPH-DRO and TPH-LRO are located east and south 
east of the manifold area, suggesting that the leak may originate from the eastern portion of the 
manifold. 

5. Contaminant Fate and Transport 
Fate and transport processes affect the migration and fate of chemicals in soil. An understanding of 
the fate, distribution, and transport mechanisms is essential for evaluating the potential risk posed by 
COPCs and what remedial actions need to be taken. 

Based on field observations, fuel fingerprint analysis, and COPC analysis, the NAPL release into Pearl 
Harbor and Halawa Stream is primarily composed of unweathered JP-5 fuel. The fuel plume and 
associated contamination are currently limited to the general vicinity of the fuel pipeline manifold; 
however it is possible that head from the ongoing leak could cause the plume to expand beyond the 
limits determined during this investigation. 

5.1 CONTAMINANT MIGRATION 
Soil is the primary affected medium at the site. Subsurface contamination from TPH-DRO and 
TPH-LRO is the primary concern. Groundwater contamination is limited to one TPH-DRO exceedance 
in MW02. All other contaminants either did not exceed the PSL or were undetected at the LOD. 
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The contamination is expected to occur in the water table and capillary fringe where it can travel a 
path of least resistance through the subsurface. The primary transport pathways are through the 
subsurface soil and groundwater. Although the plume and its associated contamination are within the 
vicinity of the manifold, the plume could spread further afield if the release is ongoing. 

6. Conclusions and Recommendations 
6.1 CONCLUSIONS 
The NAPL released into Pearl Harbor and Halawa Stream from Wharfs H-5 and H-6, respectively, 
primarily comprises unweathered JP-5. The NAPL presumably originated from a leaking underground 
fuel pipeline at the manifold area adjoining the release points into Pearl Harbor and Halawa Stream. 
Based on the results of the December 2020 investigation activities, the subsurface NAPL plume 
originating from the recent release appears to be limited to the general vicinity of the manifold; 
however, it is possible that head from the ongoing leak could cause the plume to expand beyond the 
limits found during this investigation. 

6.2 RECOMMENDATIONS 
It is recommended that the Navy identify the source of the leaking fuel and repair it. Following the 
repair, the Navy may consider an additional investigation to confirm that NAPL has not migrated 
beyond the limits identified during this investigation. Once the NAPL has been delineated, an 
environmental hazard evaluation and environmental hazard management plan should be prepared to 
evaluate the hazards and future management strategy for petroleum contamination at the site. 
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Photo 1. Trench 1, concrete hit after breaking through geotextile. Photo 2. Trench 2, water reached at approximately 36 inches.
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Photo 3. Trench 4, large NAPL sheen uncovered at 38 inches. Photo 4. Trench 3, pipe uncovered at approximately 4’ bgs. 
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A-3

Photo 5. Excavating Trench 5. Photo 6. Water present in Trench 5.
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A-4

Photo 7. Soil Boring 04, 0-5’ bgs with NAPL sheen present. Photo 8.  Visible NAPL in SB12.
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A-5

Photo 9. Completed MW01. Photo 10. Completed MW02.
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medium, subround to subangular sand and
medium, angular gravels, (fill)

varies to dark brown, slightly moist, slightly plastic

varies to GRAVEL with SAND locally, moist, fine
to medium gravels,

varies to high plasticity

SAND with SILT and GRAVEL; dark grayish
brown, loose, moist to wet, medium plasticity,
poorly graded, fine gravels, subround

20

45

30

25

40

65

 black staining and
petroleum odor decreases
with depth

product odor present

black plastic pieces
encountered, product
odor

JS021

Project Number:

2" Direct Push Rod

D
ep

th

Checked By:Logged By:Completion Information: C. Smith

Number:

Water (feet):
Depth to

2.25

T
yp

e

Geotek Hawaii, Inc.

Remarks

(f
ee

t)

Samples

10.0

Borehole
(feet MSL) :
Elevation

9.00

Project Name: Hotel Pier
Borehole

Diameter (in):Size and Type of Bit:

Drilling Agency:

R
oc

k 
T

yp
e

Lithologic Description

SheetBorehole Location:
B

lo
w

 C
ou

nt

Sample Type: Drive

12/15/2020, 10:15:00 AM

60640529

Date & Time
Started:

SB04

Borehole Log

1

S
an

d
Backfill with Natural Materials

6.0Drilling Equipment:

G
ra

ve
l

Log

P
er

ce
nt

 R
ec

ov
er

y

F.Sperberg

N
um

be
r

F
in

es

Gabe G.

U
S

C
S

 o
r

Drilling Method:

1

2

3

4

5

6

7

8

9

10

11

12

Depth (feet):

Estimated %

Total

Driller:

Direct Push

of

A
na

ly
ti

ca
l

S
am

pl
es

 &
 I

D

G
ra

ph
ic

Number of
Samples:

1

GeoProbe 6620DT

Date & Time
Finished:

H
O

T
E

L
 P

IE
R

.G
P

J5
/4

/2
1

 1660703.587 72198.366

12/15/2020,10:40:00 AM



0

20

40

45

30

25

20

GP

GM

GM

SM

GM

80

65

30

35

50

15

50

GRAVEL with SAND; dark brown to black, loose
to medium dense, slightly moist, non plastic,
poorly graded, medium sand, with varying
amounts of SILT, (fill)

SILTY GRAVEL with SAND; dark brown to white,
loose to medium dense, slightly moist, low
plasticity, fine to course, angular sand and fine to
medium gravel, (fill)
varies to gray and tan in color, medium plasticity

varies to dark gray brown in color, loose, wet,  fine
to course, subround sand and gravel

SILTY SAND with GRAVEL; dark gray to brown,
loose, wet, non plastic, medium, subangular sand
and gravel, moderately sorted

grades to SILTY GRAVEL with SAND; gray,
loose, wet, non plastic, fine to course, subangular
sand gravel, poorly sorted

20

15

30

20

20

60

30

 4.5' to 7': product sheen
visible, product odor
presentJS022

Project Number:

2" Direct Push Rod

D
ep

th

Checked By:Logged By:Completion Information: C. Smith

Number:

Water (feet):
Depth to

2.25

T
yp

e

Geotek Hawaii, Inc.

Remarks

(f
ee

t)

Samples

10.0

Borehole
(feet MSL) :
Elevation

10.00

Project Name: Hotel Pier
Borehole

Diameter (in):Size and Type of Bit:

Drilling Agency:

R
oc

k 
T

yp
e

Lithologic Description

SheetBorehole Location:
B

lo
w

 C
ou

nt

Sample Type: Drive

12/15/2020, 11:00:00 AM

60640529

Date & Time
Started:

SB05

Borehole Log

1

S
an

d
Backfill with Natural Materials

4.5Drilling Equipment:

G
ra

ve
l

Log

P
er

ce
nt

 R
ec

ov
er

y

F.Sperberg

N
um

be
r

F
in

es

Gabe G.

U
S

C
S

 o
r

Drilling Method:

1

2

3

4

5

6

7

8

9

10

11

12

Depth (feet):

Estimated %

Total

Driller:

Direct Push

of

A
na

ly
ti

ca
l

S
am

pl
es

 &
 I

D

G
ra

ph
ic

Number of
Samples:

1

GeoProbe 6620DT

Date & Time
Finished:

H
O

T
E

L
 P

IE
R

.G
P

J5
/4

/2
1

1660736.767 72149.889

12/15/2020,11:20:00 AM



60

30

5

ML

SM

SP-SM

15

40

10

GRAVELLY SILT with SAND; grayish brown,
medium stiff to stiff, slightly moist, non plastic, (fill)

SILTY SAND with GRAVEL; grayish brown,
medium dense, slightly moist, non plastic,
subround to angular gravels, (fill)

varies to tan in color, slightly plastic, with medium
sand and subround to subangular basalt and
corraline gravels

5' to 6.5' varies to black in color, wet

SAND with SILT and GRAVEL; dark grayish
brown, loose, wet, non plastic, poorly graded, with
varying amounts of silt, angular gravels decrease
with depth

25

30

85

petroleum sheen visible,
strong odor

no odor

JS023

Project Number:

2" Direct Push Rod

D
ep

th

Checked By:Logged By:Completion Information: C. Smith

Number:

Water (feet):
Depth to

2.25

T
yp

e

Geotek Hawaii, Inc.

Remarks

(f
ee

t)

Samples

10.0

Borehole
(feet MSL) :
Elevation

10.00

Project Name: Hotel Pier
Borehole

Diameter (in):Size and Type of Bit:

Drilling Agency:

R
oc

k 
T

yp
e

Lithologic Description

SheetBorehole Location:
B

lo
w

 C
ou

nt

Sample Type: Drive

12/15/2020, 11:25:00 AM

60640529

Date & Time
Started:

SB06a

Borehole Log

1

S
an

d
Backfill with Natural Materials

5.0Drilling Equipment:

G
ra

ve
l

Log

P
er

ce
nt

 R
ec

ov
er

y

F.Sperberg

N
um

be
r

F
in

es

Gabe G.

U
S

C
S

 o
r

Drilling Method:

1

2

3

4

5

6

7

8

9

10

11

12

Depth (feet):

Estimated %

Total

Driller:

Direct Push

of

A
na

ly
ti

ca
l

S
am

pl
es

 &
 I

D

G
ra

ph
ic

Number of
Samples:

1

GeoProbe 6620DT

Date & Time
Finished:

H
O

T
E

L
 P

IE
R

.G
P

J5
/4

/2
1

1660712.692 72295.399

12/15/2020,11:45:00 AM



60

30

5

ML

SM

SP-SM

15

40

10

GRAVELLY SILT with SAND; grayish brown,
medium stiff to stiff, slightly moist, non plastic, (fill)

SILTY SAND with GRAVEL; grayish brown,
medium dense, slightly moist, non plastic,
subround to angular corraline gravels, (fill)

varies to tan in color, moist, slightly plastic, with
medium sand and subround to subangular basalt
and corraline gravels

5' to 6': varies to black in color, wet

SAND with SILT and GRAVEL; dark grayish
brown, loose, wet, non plastic, poorly graded, with
varying amounts of silt, angular gravels
decreasing with depth

25

30

85

Project Number:

2" Direct Push Rod

D
ep

th

Checked By:Logged By:Completion Information: C. Smith

Number:

Water (feet):
Depth to

2.25

T
yp

e

Geotek Hawaii, Inc.

Remarks

(f
ee

t)

Samples

10.0

Borehole
(feet MSL) :
Elevation

10.00

Project Name: Hotel Pier
Borehole

Diameter (in):Size and Type of Bit:

Drilling Agency:

R
oc

k 
T

yp
e

Lithologic Description

SheetBorehole Location:
B

lo
w

 C
ou

nt

Sample Type: Drive

12/15/2020, 11:50:00 AM

60640529

Date & Time
Started:

SB06b

Borehole Log

1

S
an

d
Backfill with Natural Materials

5.0Drilling Equipment:

G
ra

ve
l

Log

P
er

ce
nt

 R
ec

ov
er

y

F.Sperberg

N
um

be
r

F
in

es

Gabe G.

U
S

C
S

 o
r

Drilling Method:

1

2

3

4

5

6

7

8

9

10

11

12

Depth (feet):

Estimated %

Total

Driller:

Direct Push

of

A
na

ly
ti

ca
l

S
am

pl
es

 &
 I

D

G
ra

ph
ic

Number of
Samples:

1

GeoProbe 6620DT

Date & Time
Finished:

H
O

T
E

L
 P

IE
R

.G
P

J5
/4

/2
1

1660712.692 72295.399

12/15/2020,12:15:00 PM



45

50

30

30

25

10

35

GM

CH

SM

GM

SC

SP

GM

35

35

0

40

35

0

35

2" ASPHALT

SILTY GRAVELwith SAND; dark grayish brown,
loose to medium dense, dry, non plastic, with
medium to course grained, subangular sand  and
fine to medium, subangular gravels (fill)

varies to GRAVELLY FAT CLAY with SAND;
dark grayish brown,  medium stiff to stiff, moist,
high plasticity (fill)

varies to SILTY SAND; tan, loose, wet, non
plastic, with medium grained, poorly graded

SILTY GRAVELwith SAND; dark brown to red
and black (where gravel), loose to medium dense,
wet, non plastic, with angular basalt gravels

grades to CLAYEY SAND with GRAVEL; dark
brown, medium dense, wet, high plasticity

grades to SAND with SILT; brown, loose to
medium dense, wet, non plastic, poorly graded,
fine to medium grained, with shell fragments

SILTY GRAVEL with SAND; dark grayish brown,
loose to medium dense, wet, medium plasticity,
with course grained, angular sand and fine to
course, angular gravels

20

15

70

30

40

90

30

JS024

Project Number:

2" Direct Push Rod

D
ep

th

Checked By:Logged By:Completion Information: C. Smith

Number:

Water (feet):
Depth to

2.25

T
yp

e

Geotek Hawaii, Inc.

Remarks

(f
ee

t)

Samples

10.0

Borehole
(feet MSL) :
Elevation

10.00

Project Name: Hotel Pier
Borehole

Diameter (in):Size and Type of Bit:

Drilling Agency:

R
oc

k 
T

yp
e

Lithologic Description

SheetBorehole Location:
B

lo
w

 C
ou

nt

Sample Type: Drive

12/15/2020, 12:50:00 PM

60640529

Date & Time
Started:

SB07

Borehole Log

1

S
an

d
Backfill with Natural Materials

1.5Drilling Equipment:

G
ra

ve
l

Log

P
er

ce
nt

 R
ec

ov
er

y

F.Sperberg

N
um

be
r

F
in

es

Gabe G.

U
S

C
S

 o
r

Drilling Method:

1

2

3

4

5

6

7

8

9

10

11

12

Depth (feet):

Estimated %

Total

Driller:

Direct Push

of

A
na

ly
ti

ca
l

S
am

pl
es

 &
 I

D

G
ra

ph
ic

Number of
Samples:

1

GeoProbe 6620DT

Date & Time
Finished:

H
O

T
E

L
 P

IE
R

.G
P

J5
/4

/2
1

1660606.999 72088.203

12/15/2020,1:10:00 PM



55

50
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10

100

ML

GM
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GM

SP-SM

MH

35

25

45

30

45

0

0

SANDY SILT with GRAVEL; brown, stiff, dry,
non plastic, with medium to course, angular sand
and gravel, (fill)

varies to dark brown, with fine to course angular
gravel

SILTY GRAVEL with SAND; brown, loose, dry,
non plastic, with subround basalt gravel, (fill)

SILTY SAND with GRAVEL; tan, loose, wet, non
plastic, with fine to medium sand and gravel,
poorly graded, with shells and shell fragments

SILTY GRAVEL with SAND; light brown, loose,
wet, non plastic, with fine to course grained
angular sand and medium to course angular
gravel, poorly sorted

SAND with SILT; gray, loose, wet, non plastic,
medium sand, poorly graded

ELASTIC SILT; gray, soft to medium stiff, moist,
medium to high plasticity

10

25

35

45

35

80

0

JS025

Project Number:

2" Direct Push Rod

D
ep

th

Checked By:Logged By:Completion Information: C. Smith

Number:

Water (feet):
Depth to

2.25

T
yp

e

Geotek Hawaii, Inc.

Remarks

(f
ee

t)

Samples

10.0

Borehole
(feet MSL) :
Elevation

11.00

Project Name: Hotel Pier
Borehole

Diameter (in):Size and Type of Bit:

Drilling Agency:

R
oc

k 
T

yp
e

Lithologic Description

SheetBorehole Location:
B

lo
w

 C
ou

nt

Sample Type: Drive

12/15/2020, 1:15:00 PM

60640529

Date & Time
Started:

SB08

Borehole Log

1

S
an

d
Backfill with Natural Materials

4.0Drilling Equipment:

G
ra

ve
l

Log

P
er

ce
nt

 R
ec

ov
er

y

F.Sperberg

N
um

be
r

F
in

es

Gabe G.

U
S

C
S

 o
r

Drilling Method:

1

2

3

4

5

6

7

8

9

10

11

12

Depth (feet):

Estimated %

Total

Driller:

Direct Push

of

A
na

ly
ti

ca
l

S
am

pl
es

 &
 I

D

G
ra

ph
ic

Number of
Samples:

1

GeoProbe 6620DT

Date & Time
Finished:

H
O

T
E

L
 P

IE
R

.G
P

J5
/4

/2
1

1660911.281 72083.961

12/15/2020,1:30:00 PM



10

10

60

40

100

GP-GM

GP-GM

CL-ML

SC

CL-CH

50

40

0

0

0

GRAVEL with SILT and SAND; white and gray,
loose, dry, non plastic, poorly graded, fine to
medium sand, fine gravel (fill), (GP-GM)

varies to with dark brown, sandy lenses, slightly
moist

varies to gray (where gravel) and brown (where
sand), fine to course sand, subangular

GRAVEL with SILT and SAND; black, medium
dense, dry, non plastic, poorly graded, (GP-GM)

CLAY; sandy, dark brown to black, medium stiff,
moist, medium plasticity, (CL)

CLAYEY SAND; dark brown to black, medium
dense, moist, medium plasticity,  fine grained,
moderately well sorted

CLAY; dark brown to black, soft to medium stiff,
very moist, high plasticity, (CL-CH)

40

50

40

60

0

JS026

Project Number:

2" Direct Push Rod

D
ep

th

Checked By:Logged By:Completion Information: C. Smith

Number:

Water (feet):
Depth to

2.25

T
yp

e

Geotek Hawaii, Inc.

Remarks

(f
ee

t)

Samples

10.0

Borehole
(feet MSL) :
Elevation

12.00

Project Name: Hotel Pier
Borehole

Diameter (in):Size and Type of Bit:

Drilling Agency:

R
oc

k 
T

yp
e

Lithologic Description

SheetBorehole Location:
B

lo
w

 C
ou

nt

Sample Type: Drive

12/16/2020, 1:25:00 PM

60640529

Date & Time
Started:

SB09

Borehole Log

1

S
an

d
Backfill with Natural Materials

Drilling Equipment:

G
ra

ve
l

Log

P
er

ce
nt

 R
ec

ov
er

y

F.Sperberg

N
um

be
r

F
in

es

Gabe G.

U
S

C
S

 o
r

Drilling Method:

1

2

3

4

5

6

7

8

9

10

11

12

Depth (feet):

Estimated %

Total

Driller:

Direct Push

of

A
na

ly
ti

ca
l

S
am

pl
es

 &
 I

D

G
ra

ph
ic

Number of
Samples:

1

GeoProbe 6620DT

Date & Time
Finished:

H
O

T
E

L
 P

IE
R

.G
P

J5
/4

/2
1

1660846.400 71903.331

12/16/2020,1:50:00 PM



35
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35

40

35
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GM
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25
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20
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35

30

SILTY SAND with fine GRAVEL; dark brown,
loose, dry, non plastic, fine to course grained
subround to angular grains, (fill)

moisture increases with depth

very moist

varies to black in color, fine to medium sand and
gravel

becomes saturated

SILTY GRAVEL with SAND; dark grayish brown,
loose, wet, medium plasticity, fine to course
grained, subround to subangular, moderately
sorted

GRAVELLY SILT with SAND; dark grayish
brown, loose, wet, non plastic, fine to medium
gravel, poorly graded

SILTY SAND with fine GRAVEL; dark brown,
loose, wet, non plastic, fine to course grained,
subround to angular, moderately sorted

40

40

65

35

25

35

product sheen visible,
with strong petroleum
odor

PID: 9.0 ppm

JS029

Project Number:

2" Direct Push Rod

D
ep

th

Checked By:Logged By:Completion Information: C. Smith

Number:

Water (feet):
Depth to

2.25

T
yp

e

Geotek Hawaii, Inc.

Remarks

(f
ee

t)

Samples

10.0

Borehole
(feet MSL) :
Elevation

10.00

Project Name: Hotel Pier
Borehole

Diameter (in):Size and Type of Bit:

Drilling Agency:

R
oc

k 
T

yp
e

Lithologic Description

SheetBorehole Location:
B

lo
w

 C
ou

nt

Sample Type: Drive

12/16/2020, 2:00:00 PM

60640529

Date & Time
Started:

SB10

Borehole Log

1

S
an

d
Backfill with Natural Materials

5.0Drilling Equipment:

G
ra

ve
l

Log

P
er

ce
nt

 R
ec

ov
er

y

F.Sperberg

N
um

be
r

F
in

es

Gabe G.

U
S

C
S

 o
r

Drilling Method:

1

2

3

4

5

6

7

8

9

10

11

12

Depth (feet):

Estimated %

Total

Driller:

Direct Push

of

A
na

ly
ti

ca
l

S
am

pl
es

 &
 I

D

G
ra

ph
ic

Number of
Samples:

1

GeoProbe 6620DT

Date & Time
Finished:

H
O

T
E

L
 P

IE
R

.G
P

J5
/4

/2
1

12/16/2020,2:19:00 PM



35

0
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35

25

SP-SM

GM

20

35
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30

40

SAND with SILT and GRAVEL; dark brown,
loose, dry, non plastic, poorly graded, fine to
course, subround to angular sand and fine gravel,
(fill)
varies to white to tan in color, with trace corraline
cobbles
varies to dark brown

varies to light brown, moist

3' to 3.5' basalt cobble

varies to dark brown in color

SILTY GRAVEL with SAND; dark brown to
black, loose, dry, non plastic, fine to course,
subround to angular sand and fine gravel,
moderately sorted

45

60

60

35

35   petroleum staining,
visible product sheen,
strong product odor
PID: 35.0 ppm

JS030

Project Number:

2" Direct Push Rod

D
ep

th

Checked By:Logged By:Completion Information: C. Smith

Number:

Water (feet):
Depth to

2.25

T
yp

e

Geotek Hawaii, Inc.

Remarks

(f
ee

t)

Samples

10.0

Borehole
(feet MSL) :
Elevation

10.00

Project Name: Hotel Pier
Borehole

Diameter (in):Size and Type of Bit:

Drilling Agency:

R
oc

k 
T

yp
e

Lithologic Description

SheetBorehole Location:
B

lo
w

 C
ou

nt

Sample Type: Drive

12/16/2020, 2:45:00 PM

60640529

Date & Time
Started:

SB11

Borehole Log

1

S
an

d
Backfill with Natural Materials

5.0Drilling Equipment:

G
ra

ve
l

Log

P
er

ce
nt

 R
ec

ov
er

y

F.Sperberg

N
um

be
r

F
in

es

Gabe G.

U
S

C
S

 o
r

Drilling Method:

1

2

3

4

5

6

7

8

9

10

11

12

Depth (feet):

Estimated %

Total

Driller:

Direct Push

of

A
na

ly
ti

ca
l

S
am

pl
es

 &
 I

D

G
ra

ph
ic

Number of
Samples:

1

GeoProbe 6620DT

Date & Time
Finished:

H
O

T
E

L
 P

IE
R

.G
P

J5
/4

/2
1

1660746.561 72305.143

12/15/2020,3:00:00 PM



60

35

`50

10

65

20

ML

SM

MH

SP

CL

SM

10

25

10

10

10

35

SANDY SILT; brown, medium stiff, dry, non
plastic, fine to course, angular to subangular sand,
(fill)

SILTY SAND with GRAVEL; tan and brown,
loose, dry to slightly moist, medium plasticity, fine
to course, angular to subangular sand, (fill)

w trace basalt gravels

with black and white mottling, organics

SANDY SILT; dark grayish brown, very soft,
moist to wet, medium plasticity, medium to
course, subangular sand and fine gravels

SAND with SILT; gray, loose, wet, well graded,
with fine to course subround to round sand

SANDY CLAY; brown, soft, moist, low to
medium plasticity, fine to course grained, with
rounded, fine to course, poorly sorted sand and
few fine gravels

SILTY SAND with GRAVEL; brown, loose to
medium dense, wet, fine to course grained,
angular to round sand, poorly sorted

30

40

40

80

25

45

PID: 30.0 ppm

product sheen visible,
strong product odor

product sheen visible,
strong product odor

JS031

Project Number:

2" Direct Push Rod

D
ep

th

Checked By:Logged By:Completion Information: C. Smith

Number:

Water (feet):
Depth to

2.25

T
yp

e

Geotek Hawaii, Inc.

Remarks

(f
ee

t)

Samples

10.0

Borehole
(feet MSL) :
Elevation

10.00

Project Name: Hotel Pier
Borehole

Diameter (in):Size and Type of Bit:

Drilling Agency:

R
oc

k 
T

yp
e

Lithologic Description

SheetBorehole Location:
B

lo
w

 C
ou

nt

Sample Type: Drive

12/16/2020, 1:05:00 PM

60640529

Date & Time
Started:

SB12

Borehole Log

1

S
an

d
Backfill with Natural Materials

4.5Drilling Equipment:

G
ra

ve
l

Log

P
er

ce
nt

 R
ec

ov
er

y

F.Sperberg

N
um

be
r

F
in

es

Gabe G.

U
S

C
S

 o
r

Drilling Method:

1

2

3
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CTO20F0164 Hotel Pier Soil Sample Analytical Results, December 2020 Sampling Event

COC Sample ID Location Collection Date Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier
JS012 TR03 12/14/2020 3,800 460 0.005 UJ 0.0033 U 0.0033 U 0.0033 U 0.002 U 0.0033 U 0.043
JS013 TR01 12/14/2020 1,900 610 0.005 UJ 0.0033 U 0.0033 U 0.0033 U 0.002 U 0.0033 U 0.041
JS021 SS04 12/15/2020 940 700 J 0.005 UJ 0.0033 U 0.0033 U 0.0033 U 0.002 U 0.0033 U 0.005 U 
JS030 SS11 12/16/2020 910 96 0.005 UJ 0.0033 U 0.0033 U 0.0033 U 0.002 U 0.0033 U 0.005 U 
JS011 TR02 12/14/2020 95 J 440
JS014 TR04 12/14/2020 130 J 820
JS016 TR05 12/15/2020 9.3 J 46
JS017 SS01 12/15/2020 9,100 2,300
JS018 SS01 DUP 12/15/2020 9,200 630 J 
JS019 SS02 12/15/2020 12 J 54
JS020 SS03 12/15/2020 58 J 240
JS022 SS05 12/15/2020 4,900 1,500
JS023 SS06 12/15/2020 70 100
JS024 SS07 12/15/2020 110 J 800
JS025 SS08 12/15/2020 17 U 20
JS026 SS09 12/15/2020 13 U 16
JS029 SS10 12/16/2020 6,700 120 J
JS031 SS12 12/16/2020 3,300 330
JS032 SS13 12/16/2020 7,300 190

Note: Validated Data
Bold and Shaded detect exceeds project screening level

J estimated value below limit of quantitation
NA not analyzed or not sampled
U non-detect at limit of detection

mg/Kg milligram per kilogram

8082A
DRO (C9-C25) LRO (C24-C40) PCB-1016 PCB-1221 PCB-1232 PCB-1242 PCB-1248 PCB-1254 PCB-1260

TPH-DRO/RRO (8015B)

mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

NA
NA NA NA NA NA NA NA

mg/Kg mg/Kg mg/Kg mg/Kg

NA NA NA NA NA NA

NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA

NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA

NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA

NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA

NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA
NA NA NA NA NA NA

1.2 1.2 1.2 1.2 1.2

NA

Method
Analyte

Unit
Project Screening Level 219 500 1.2 1.2

NA NA NA NA NA NA

NA
NA NA NA



CTO20F0164 Hotel Pier Groundwater Sample Analytical Results, December 2020 Sampling Event

COC Sample ID Location Collection Date Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier
JS033 GW01 12/18/2020 0.29 J 0.19 J 0.16 UJ 0.16 UJ 0.16 U 0.16 U 0.16 U 0.16 UJ 0.16 UJ
JS034 GW01 DUP 12/18/2020 0.27 J 0.18 J 0.16 UJ 0.16 UJ 0.16 U 0.16 U 0.16 U 0.16 UJ 0.16 UJ
JS035 GW02 12/18/2020 3.1 0.27 J 0.16 UJ 0.16 UJ 0.16 U 0.16 U 0.16 U 0.16 UJ 0.16 UJ

Note: Validated Data
Bold and Shaded detect exceeds project screening level

J estimated value below limit of quantitation
U non-detect at limit of detection

mg/L milligram per liter
µg/L microgram per liter

TPH-DRO/RRO (8015B) 8082A
DRO (C9-C25) LRO (C24-C40) PCB-1016 PCB-1221 PCB-1232

mg/L µg/L µg/L µg/L µg/L
0.014

µg/L µg/L µg/L

Method
Analyte

Unit
Project Screening Level 0.64 0.64 0.014

PCB-1242 PCB-1248 PCB-1254 PCB-1260

mg/L
0.014 0.014 0.014 0.014 0.014



CTO20F0164 Hotel Pier Water QC Sample Analytical Results

COC Sample ID Location Collection Date Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier
JS027 EB (Soil) 12/16/2020 0.31 U 0.31 U 0.16 UJ 0.16 UJ 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
JS028 FB (Soil) 12/16/2020 0.31 U 0.31 U 0.17 UJ 0.17 UJ 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
JS036 EB (GW) 12/18/2020 0.3 U 0.3 U 0.16 UJ 0.16 UJ 0.16 UJ 0.16 UJ 0.16 UJ 0.16 UJ 0.16 UJ

Note: Validated Data
J estimated value below limit of quantitation
U non-detect at limit of detection

mg/L milligram per liter
µg/L microgram per liter

Unit mg/L mg/L µg/L

Method TPH-DRO/RRO (8015B) 8082A
Analyte DRO (C9-C25) LRO (C24-C40) PCB-1016 PCB-1221 PCB-1232 PCB-1242

µg/L µg/Lµg/L µg/L µg/L µg/L
PCB-1248 PCB-1254 PCB-1260
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1.0 INTRODUCTION 

Remedial investigations were conducted on December 2020 at the Hotel Pier Plume Delineation, FISC 
Site 29 in Oahu, Hawaii. This part of the investigation included the collection and analyses of 25 
environmental and quality control (QC) samples. The analyses were performed by the following methods: 

Polychlorinated Biphenyls (PCB) by EPA SW 846 Method 8082A 
Total Petroleum Hydrocarbons as Extractables (TPHE) by EPA SW-846 Method 8015B 

Analytical services for the soil and water samples were provided by Eurofins. The samples were grouped 
into sample delivery groups (SDGs) as received by the laboratory. The environmental samples are 
associated with quality assurance (QA) and QC samples designed to document the data quality of the 
entire SDG or a sub-group of samples within a SDG. Table I is a cross-reference table listing each 
sample, analysis, SDG, collection date, laboratory sample number, matrix, and validation level. 

Approximately ten percent of the analytical data were validated according to Naval Facilities Engineering 
Command (NA VF AC) Pacific Level D data validation procedures and ninety percent of the analytical 
data were validated according to NA VF AC Pacific Level C data validation procedures. The analytical 
data were evaluated for QA/QC based on the NAVFAC Pacific Environmental Restoration (ER) Program 
Data Validation Procedures (DON 2015) and the Department of Defense Quality Systems Manual (QSM) 
for Environmental Laboratories, Version 5.3 (DoD 2019). 

This data quality assessment report (DQAR) summarizes the QA/QC evaluation of the data according to 
precision, accuracy, representativeness, completeness, comparability, and sensitivity (PARCCS) relative 
to the project quality objectives (PQOs). This report provides a quantitative and qualitative assessment of 
the data and identifies potential sources of error, uncertainty, and bias that may affect the overall 
usability. 

The DQAR evaluates and summarizes the results of QA/QC data validation for the entire sampling 
program. Each analytical fraction has a separate section for each of the P ARCCS criteria. These sections 
interpret specific QC deviations and their effects on both individual data points and the analyses as a 
whole. Section 5 presents a summary of the P ARCCS criteria by comparing quantitative parameters with 
acceptability criteria defined in the PQOs. Qualitative P ARCCS criteria are also summarized in this 
section. 

Precision and Accuracy of Environmental Data 

Environmental data quality depends on sample collection procedures, analytical methods and 
instrumentation, documentation, and sample matrix properties. Both sampling procedures and laboratory 
analyses contain potential sources of uncertainty, error, and/or bias, which affect the overall quality of a 
measurement. Errors in sample data may result from incomplete equipment decontamination, 
inappropriate sampling techniques, sample heterogeneity, improper filtering, and improper preservation. 
The accuracy of analytical results is dependent on selecting appropriate analytical methods, maintaining 
equipment properly, and complying with QC requirements. The sample matrix also is an important factor 
in the ability to obtain precise and accurate results within a given media. 

Environmental and laboratory QA/QC samples assess the effects of sampling procedures and evaluate 
laboratory contamination, laboratory performance, and matrix effects. QA/QC samples include: method 
blanks, calibration blanks, laboratory control samples/laboratory control sample duplicates (LCSILCSD), 
matrix spike samples/matrix spike sample duplicates (MS/MSD), laboratory duplicates (DUP), field 
duplicate samples (FD), trip blanks (TB), equipment blanks (EB), field blanks (FB), and proficiency 
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testing (PT) samples. 

Before conducting the P ARCCS evaluation, the analytical data were validated according to the NA VF AC 
procedures and DoD QSM. Samples not meeting the NA VF AC procedures and DoD QSM acceptance 
criteria were qualified with a flag, an abbreviation indicating a deficiency with the data. The following are 
flags used in data validation. 

J Estimated The associated numerical value is an estimated quantity. The analyte was detected but 
the reported value may not be accurate or precise. The "J" qualification indicates the data fell 
outside the QC limits, but the exceedance was not sufficient to cause rejection of the data. 

R Rejected The data is unusable (the compound or analyte may or may not be present). Use of the 
"R" qualifier indicates a significant variance from functional guideline acceptance criteria. Either 
resampling or reanalysis is necessary to determine the presence or absence of the rejected analyte. 

U Nondetected Analyses were performed for the compound or analyte, but it was not detected. The 
"U" designation is also applied to suspected blank contamination. The "U" flag is used to quality 
any result detected in an environmental sample at a concentration less than 10 times the value of 
the concentration in any associated blank for common laboratory contaminants and less than 5 
times the concentration in any associated blank for all other contaminants. 

UJ Estimated/Nondetected Analyses were performed for the compound or analyte, but it was not 
detected and the limit of detection (LOD) is an estimated quantity due to poor accuracy or 
precision. This qualification is also used to flag possible false negative results in the case where 
low bias in the analytical system is indicated by low calibration response, surrogate, internal 
standard, or other spike recovery. 

Once the data are reviewed and qualified according to the NA VF AC procedures and DoD QSM, the data 
set is then evaluated using P ARCCS criteria. P ARCCS criteria provide an evaluation of overall data 
usability. The following is a discussion ofPARCCS criteria as related to the PQOs. 

Precision is a measure of the agreement or reproducibility of analytical results under a given set of 
conditions. It is a quantity that cannot be measured directly but is calculated from the reported 
concentrations. 

Precision is expressed as the relative percent difference (RPD): 

RPD = (D1-D2)/{112(D1+D2)} X 100 

Where: 
D 1 = the reported concentration for primary sample analyses 
D2 = the reported concentrations for duplicate analyses 

Precision is primarily assessed by calculating a RPD from the reported concentrations of the spiked 
compounds for each sample in the MS/MSD pair. In the absence of a MS/MSD pair, a laboratory 
duplicate or LCS/LCSD pair can be analyzed as an alternative means of assessing precision. In some 
cases, samples from multiple SDGs were within one QC batch and therefore are associated with the same 
laboratory QC samples. An additional measure of sampling precision may be obtained by collecting and 
analyzing field duplicate samples, which are compared using the RPD result as the evaluation criteria. 

MS and MSD samples are field samples spiked by the laboratory with target analytes prior to preparation 
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and analysis. These samples measure the overall efficiency of the analytical method in recovering target 
analytes from an environmental matrix. A LCS is similar to a MS/MSD sample in that the LCS is spiked 
with the same target analytes prior to preparation and analysis. However, the LCS is prepared using a 
controlled interference-free matrix instead of a field sample aliquot. Laboratory reagent water is used to 
prepare aqueous LCS. The LCS measures laboratory efficiency in recovering target analytes from an 
aqueous matrix in the absence of matrix interferences. 

For inorganic analysis, one primary sample is analyzed and accompanied by an unspiked laboratory 
duplicate. The data reviewer compares the reported results of the primary analysis and the laboratory 
duplicate and calculates RPDs to assess laboratory precision. 

Laboratory and field precision are further evaluated by calculating RPDs for field duplicate pairs. The 
sampler collects two field samples at the same location and under identically controlled conditions. The 
laboratory then analyzes the samples under identical conditions. 

An RPD outside the numerical QC limit in MS/MSD samples, LCS/LCSDs, or FDs indicates imprecision. 
Imprecision is the variance in the consistency with which the laboratory arrives at a particular reported 
result. Thus, the actual analyte concentration may be higher or lower than the reported result. 

Possible causes of poor precision include sample matrix interference, improper sample collection or 
handling, inconsistent sample preparation, and poor instrument stability. In some duplicates, results 
maybe reported in either the primary or duplicate samples at levels below the limit of quantitation (LOQ) 
or non-detected. Since these values are considered to be estimates, RPD exceedances from these duplicate 
sets do not suggest a significant impact on the data quality. 

Accuracy is a measure of the agreement of an experimental determination and the true value of the 
parameter being measured. It is used to identify bias in a given measurement system. Recoveries outside 
acceptable QC limits may be caused by factors such as instrumentation, analyst error, or matrix 
interference. Accuracy is assessed through the analysis of MS, MSD, LCS, and samples containing 
surrogate spikes. In some cases, samples from multiple SDGs were within one QC batch and therefore are 
associated with the same laboratory QC samples. Surrogate spikes are either isotopically labeled 
compounds or compounds that are not typically detected in the samples. Surrogate spikes are added to 
every blank, environmental sample, MS/MSD, LCS/LCSD and standard, for all applicable organic 
analyses. Accuracy of inorganic analyses is determined using the percent recoveries of MS and LCS 
analyses. 

Percent recovery (%R) is calculated using the following equation: 

%R = (A-B)/C X 100 

Where: 
A = measured concentration in the spiked sample 
B = measured concentration of the spike compound in the unspiked sample 
C = concentration of the spike 

The percent recovery of each analyte spiked in MS/MSD samples, LCS, and surrogate compounds added 
to environmental samples is evaluated against the acceptance criteria specified by the previously noted 
documents. Spike recoveries outside the acceptable QC accuracy limits provide an indication of bias, 
where the reported data may overestimate or underestimate the actual concentration of compounds 
detected or LODs reported for environmental samples. 
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Accuracy can also be evaluated by analyzing PT samples. PT testing determines the performance of 
individual laboratories for specific tests or measurements and is used to monitor laboratories' continuing 
performance. 

Representativeness is a qualitative parameter that expresses the degree to which the sample data are 
characteristic of a population and is evaluated by reviewing the QC results of blank samples and holding 
times. Positive detects of compounds in the blank samples identify compounds that may have been 
introduced into the samples during sample collection, transport, preparation, or analysis. The QA/QC 
blanks collected and analyzed are method blanks, calibration blanks, field blanks, equipment blanks, and 
trip blanks. 

A method blank is a laboratory grade water or solid matrix that contains the method reagents and has 
undergone the same preparation and analysis as the environmental samples. The method blank provides a 
measure of the combined contamination derived from the laboratory source water, glassware, instruments, 
reagents, and sample preparation steps. Method blanks are prepared for each sample of a similar matrix 
extracted by the same method at a similar concentration level. 

For inorganic analyses, initial and continuing calibration blanks (ICB/CCB) consist of acidified 
laboratory grade water, which are injected at the beginning and at a regular frequency during each 12 -
hour sample analysis run. These blanks estimate residual contaminants from the previous sample or 
standards analysis and measure baseline shifts that commonly occur in emission and absorption 
spectroscopy. 

Trip blanks are used to identify possible volatile organic contamination introduced into the sample during 
transport. A trip blank is a sample volatile organics analysis vial filled in the laboratory with reagent
grade water and preserved to a pH less than 2 with hydrochloric acid. It is transported to the site, stored 
with the sample containers, and returned unopened to the laboratory for analysis. 

Equipment blanks consist of analyte-free water poured over or through the sample collection equipment. 
The water is collected in a sample container for laboratory analysis. These blanks are collected after the 
sampling equipment is decontaminated and measure efficiency of the decontamination procedure. 
Equipment blanks were collected and analyzed for PCB and TPHE. 

Field blanks consist of analyte-free source water stored at the sample collection site. The water is 
collected from each source water used during each sampling event. Field blanks were collected and 
analyzed for PCB and TPHE. 

Contaminants found in both the environmental sample and a blank sample are assumed to be laboratory 
artifacts if the concentration in the environmental sample is less than 5 times the blank value. 

Holding times are evaluated to assure that the sample integrity is intact for accurate sample preparation 
and analysis. Holding times will be specific for each method and matrix analyzed. Holding time 
exceedances can cause loss of sample constituents due to biodegradation, precipitation, volatilization, and 
chemical degradation. 

Comparability is a qualitative expression of the confidence with which one data set may be compared to 
another. It provides an assessment of the equivalence of the analytical results to data obtained from other 
analyses. It is important that data sets be comparable if they are used in conjunction with other data sets. 
The factors affecting comparability include the following: sample collection and handling techniques, 
matrix type, and analytical method. If these aspects of sampling and analysis are carried out according to 
standard analytical procedures, the data are considered comparable. Comparability can only be compared 
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with confidence when precision, accuracy, and representativeness are known. 

Completeness is defined as the percentage of acceptable sample results compared to the total number of 
sample results. Completeness is evaluated to determine if an acceptable amount of usable data were 
obtained so that a valid scientific site assessment can be completed. Completeness equals the total number 
of sample results for each fraction minus the total number of rejected sample results divided by the total 
number of sample results multiplied by 100. As specified in the PQOs, the goal for completeness for 
target analytes in each analytical fraction is 90 percent. 

Percent completeness is calculated using the following equation: 

%C = (T - R)/T X 100 

Where: 
%C = percent completeness 
T = total number of sample results 
R =total number of rejected sample results 

Completeness is also determined by comparing the planned number of samples per method and matrix as 
specified in the project planning document, with the number determined above. 

Sensitivity is the ability of an analytical method or instrument to discriminate between measurement 
responses representing different concentrations. This capability is established during the planning phase 
to meet the PQOs. It is important that calibration requirements, detection limits (DLs ), and project
specific LODs and LOQs presented in the work plan are achieved and that target analytes can be detected 
at concentrations necessary to support the PQOs. In addition, sample results are compared to method 
b~ank and field blank results to identify potential effects of laboratory background and field procedures on 
sensitivity. 

The following sections present a review of QC data for each analytical method. The details regarding the 
qualification of results are provided in the data validation reports. 

2.0 POLYCHLORINATED BIPHENYLS 

A total of four ( 4) soil samples and a total of six ( 6) water samples were analyzed for polychlorinated 
biphenyls (PCB) by EPA SW 846 Method 8082A. All PCB data were assessed to be valid since none of 
the 70 total results were rejected based on holding time or QC exceedances. This section discusses the 
QA/QC supporting documentation as defined by the P ARCCS criteria and evaluated based on the PQOs. 

2.1 Precision and Accuracy 

2.1.1 Instrument Calibration 

Initial and continuing calibration results provide a means of evaluating accuracy within a particular SDG. 
Percent relative 'standard deviation (%RSD) and percent difference (%D) are the two major parameters 
used to measure the effectiveness of instrument calibration. %RSD is an expression of the linearity of 
instrument response. %D is a comparison of a continuing calibration instrumental response with its initial 
response. %RSD and %D exceedances suggest routine instrumental anomalies, which typically impact all 
sample results for the affected compounds. 

The %RSDs met the method acceptance criteria of 20 percent or the coefficient of determination (rl) was 
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2: 0.990 in the initial calibration. The %Ds in the initial calibration verifications met the method 
acceptance criteria of 20 percent. 

Twenty-seven results were qualified as non-detected estimated (UJ) due to continuing calibration 
verification %Ds outside of the acceptance criteria of 20 percent. Bias cannot be determined. 

2.1.2 Surrogates/Internal Standards 

In instances where surrogate %Rs were above the acceptance criteria and the associated results were not 
detected no data were qualified. 

All internal standard areas and retention times were within QC limits. 

2.1.3 MS/MSD Samples 

In instances where MS/MSD %Rs were above the acceptance criteria and the associated results were not 
detected no data were qualified. 

All MS/MSD RPDs were within the acceptance criteria. 

2.1.4 LCS/LCSD Samples 

All LCS/LCSD %Rs and RPDs were within the acceptance criteria. 

2.1.5 Field Duplicate Samples 

No PCB were detected for field duplicate samples JS033 and JS034. 

2.1.6 Proficiency Testing Samples 

PT samples were not performed for the sampling event. 

2.1. 7 Compound Quantitation and Target Identification 

All compound quantitation and target compound identification were found to be acceptable. 

2.2 Representativeness 

2.2.1 Holding Times 

The evaluation of holding times to verify compliance with the method was conducted. All holding times 
were met. 

2.2.2 Blanks 

Method blanks, EBs, and FBs were collected and analyzed to evaluate representativeness. The 
concentration for an individual target compound in any of the types of QA/QC blanks was used for data 
qualification. 

If contaminants were detected in a blank, corrective actions were made for the chemical analytical data 
during data validation. The corrective action consisted of amending the laboratory reported results based 
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on the following criteria. 

Results Below or Above the LOQ If a sample result for the blank contaminant was less than the 
LOQ or greater than the sample LOQ and less than 5 times the blank value for all contaminants, 
the sample result for the blank contaminant was amended as a non-detect at the concentration 
reported in the sample results. 

No Action If a sample result for the blank contaminant was greater than 5 times the blank value 
for all contaminants, the result was not amended. 

2.2.2.1 Method Blanks 

No contaminants were detected in the method blanks for this analysis. 

2.2.2.2 EBs and FBs 

No contaminants were detected in the equipment blanks and field blank for this analysis. 

2.3 Comparability 

The laboratory used standard analytical methods for all of the analyses. In all cases, the DLs and LODs 
attained were below the specified LOQs. The comparability of the data is regarded as acceptable. 

2.4 Completeness 

The completeness level attained for PCB field samples was 100 percent. This percentage was calculated 
as the total number of accepted sample results divided by the total number of sample results multiplied by 
100. 

2.5 Sensitivity 

The calibration was evaluated for instrument sensitivity and was determined to be technically acceptable. 
All laboratory DLs and LOQs met the specified requirements described in the work plan. 

3.0 TOTAL PETROLEUM HYDROCARBONS AS EXTRACT ABLES 

A total of 19 soil samples and a total of six ( 6) water samples were analyzed for diesel range organics 
(DRO) and residual range organics (RRO) by EPA SW-846 Method 8015B. All TPHE data were assessed 
to be valid since none of the 50 total results were rejected based on holding time or QC exceedances. This 
section discusses the QA/QC supporting documentation as defined by the P ARCCS criteria and evaluated 
based on the PQOs. 

3.1 Precision and Accuracy 

3.1.1 Instrument Calibration 

The coefficient of determination (~) was 2: 0.990 in the initial calibration. The %Ds in the initial and 
continuing calibration verifications met the method acceptance criteria of 20 percent. 
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3.1.2 Surrogates 

As a result of a low surrogate %R, the RRO (C24-C40) result in sample JS018 was qualified as detected 
estimated (J). Low surrogate %R indicates that the result may be biased low in the associated sample. 

As a result of high surrogate %Rs, the RRO (C24-C40) result in samples JS021 and JS029 were qualified 
as detected estimated (J). High surrogate %R indicates that the result may be biased high in the 
associated sample. 

In instances where surrogate %Rs were outside the acceptance criteria, no data were qualified for samples 
analyzed at greater than or equal to SX dilution. 

3.1.3 MS/MSD Samples 

As a result of a high MS/MSD %R, the DRO (C9-C25) result in sample JS011 was qualified as detected 
estimated (J). High MS/MSD %R indicates that the result may be biased high in the associated sample. 

As a result of a high MS/MSD RPD, the DRO (C9-C25) result in sample JSO 11 was qualified as detected 
estimated (J). Bias cannot be determined. 

In instances where MS/MSD %Rs were outside the acceptance criteria, no data were qualified for samples 
analyzed at greater than or equal to 2X dilution. 

3.1.4 Laboratory Duplicate Samples 

All DUP RPDs were within the acceptance criteria. 

3.1.5 LCS/LCSD Samples 

All LCS/LCSD %Rs and RPDs were within the acceptance criteria. 

3.1.6 FD Samples 

The FD RPDs were within the acceptance criteria for field duplicate samples JS033 and JS034. 

The FD RPD was outside the acceptance criteria for field duplicate samples JS017 and JS018. Sample 
data were not qualified on the basis of field duplicate imprecision. 

3.1. 7 Proficiency Testing Samples 

PT samples were not performed for the sampling event. 

3.1.8 Compound Quantitation and Target Identification 

All compound quantitation and target compound identification were found to be acceptable. 

3.2 Representativeness 

3.2.1 Holding Times 

The evaluation of holding times to verify compliance with the method was conducted. All holding times 
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were met. 

3.2.2 Blanks 

Method blanks, EBs, and FBs were collected and analyzed to evaluate representativeness. 

3.2.2.1 Method Blanks 

As a result of method blank contamination, four results were qualified as not detected (U). 

3.2.2.2 EBs and FBs 

No contaminants were detected in the equipment blanks and field blank for this analysis. 

3.3 Comparability 

The laboratory used standard analytical methods for all of the analyses. In all cases, the DLs and LODs 
attained were below the specified LOQs. Target compounds detected below the LOQs flagged ( J) by the 
laboratory should be considered estimated. The comparability of the data is regarded as acceptable. 

3.4 Completeness 

The completeness level attained for TPHE field samples was 100 percent. This percentage was calculated 
as the total number of accepted sample results divided by the total number of sample results multiplied by 
100. 

3.5 Sensitivity 

The calibration was evaluated for instrument sensitivity and was determined to be technically acceptable. 
All laboratory DLs and LOQs met the specified requirements described in the work plan. 

4.0 VARIANCES IN ANALYTICAL PERFORMANCE 

The laboratory used standard analytical methods for all of the analyses throughout the project. No 
systematic variances in analytical performance were noted in the case narratives. 

5.0 SUMMARY OF PARCCS CRITERIA 

The validation reports present the P ARCCS results for all SDGs. Each P ARCCS criterion is discussed in 
detail in the following sections. 

5.1 Precision and Accuracy 

Low surrogate %R indicates that the associated TPHE results may be biased low in the associated 
samples. 

High surrogate %R and MS/MSD %R indicates that the associated TPHE results may be biased high in 
the associated samples. 

Bias cannot be determined for PCB and TPHE results due to calibrations and MS/MSD RPD outside the 
acceptance criteria. 
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Precision and accuracy were evaluated using data quality indicators such as calibration, surrogates, 
MS/MSD, DUP, LCS/LCSD, FD, and internal standards. The precision and accuracy of the data set were 
considered acceptable after integration of qualification of estimated results as noted above. 

5.2 Representativeness 

All samples for each method and matrix were evaluated for holding time compliance. All holding times 
were met. All samples were associated with a method blank in each individual SDG. The 
representativeness of the project data is considered acceptable. 

5.3 Comparability 

Sampling frequency requirements were met in obtaining field duplicates and necessary field blanks. The 
laboratory used standard analytical methods for their analyses. The analytical results were reported in 
correct standard units. The overall comparability is considered acceptable. 

5.4 Completeness 

Of the 120 total results reported, none of the results were rejected. The completeness for all SDGs is as 
follows: 

Parameter Total Analytes No. ofRe.iects 0/o Completeness 
PCB 70 0 100 
TPH as Extractables 50 0 100 
Total 120 0 100 

The completeness percentage based on rejected data met the 90 percent PQO goal. A less quantifiable 
loss of data occurred in the application of blank qualifications as noted in Section 3 .2.2.1. 

5.5 Sensitivity 

Sensitivity was achieved by the laboratory to support the PQOs. Calibration concentrations, DLs, LODs, 
and LOQs met the project requirements and low-level contamination in the method blanks did not affect 
sensitivity. 
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JBPHH, CTO 20FO 164 
December 2020 

LDC 
50289A 
50289A 
50289A 
50289A 
50289A 
50289A 
50289A 
50289A 
50289A 
50289A 
50289A 
50289A 
50289A 
50289A 
50289A 
50289A 
50289A 
50289A 
50289A 
50289A 
50289A 
50289B 
50289B 
50289B 
50289B 

SDG 
580999191 
580999191 
580999191 
580999191 
580999191 
580999191 
580999191 
580999191 
580999191 
580999191 
580999191 
580999191 
580999191 
580999191 
580999191 
580999191 
580999191 
580999191 
580999191 
580999191 
580999191 
580999791 
580999791 
580999791 
580999791 

--- --

Table I. Sample Cross-Reference 

Client Lab Sample 
Sample ID Sample ID Matrix Date 

JSOll 5 80-99919-1 Soil 12114/2020 
JS012 5 80-99919-2 Soil 12114/2020 
JS013 580-99919-3 Soil 12/14/2020 
JS014 580-99919-4 Soil 12/14/2020 
JS016 580-99919-6 Soil 12/15/2020 
JS017 5 80-99919-7 Soil 12/15/2020 
JS018 580-99919-8 Soil 12/15/2020 
JS019 580-99919-9 Soil 12/15/2020 
JS020 580-99919-10 Soil 12/15/2020 
JS021 580-99919-11 Soil 12/15/2020 
JS022 580-99919-12 Soil 12/15/2020 
JS023 580-99919-13 Soil 12/15/2020 
JS024 580-99919-14 Soil 12/15/2020 
JS025 580-99919-15 Soil 12115/2020 
JS027 580-99919-16 Water 12/16/2020 
JS028 580-99919-17 Water 12/16/2020 
JS026 580-99919-18 Soil 12/15/2020 
JS029 580-99919-19 Soil 12/16/2020 
JS030 580-99919-20 Soil 12/16/2020 
JS031 5 80-99919-21 Soil 12/16/2020 
JS032 5 80-99919~22 Soil 12/16/2020 
JS033 580-99979-1 Water 12/18/2020 
JS034 580-99979-2 Water 12/18/2020 
JS035 580-99979-3 Water 12/18/2020 
JS036 580-99979-4 Water 12118/2020 

-< = lf'l 
N ~ 
QO Q 
Q QO 
QO '-' 
'-' ~ 

QC Validation = = Type Level u ~ 
~ ~ 

Level C X 
Level D X X 
Level C X X 
Level C X 
Level C X 

FD1 Level D X 
FD1 Level C X 

Level C X 
Level C X 
Level C X X 
Level C X 
Level C X 
Level C X 
.Level C X 

EB Level C X X 
FB Level C X X 

Level C X 
Level C X 
Level C X X 
Level C X 
Level C X 

FD2 Level D X X 
FD2 Level C X X 

Level C X X 
EB Level C X X 
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Appendix G: 
Communication on Fuel Fingerprint Analysis 





From:                                         Boyd, Robin <Robin.Boyd@aecom.com>
Sent:                                           Friday, January 15, 2021 6:32 AM
To:                                               'Klein, John J CIV NAVFAC, OPHE3'; Eng, Sherri R CIV USN NAVFAC HAWAII PEARL (USA); Saepoff, Steven A CIV USN NAVFAC NW SVD WA

(USA); jefklein22 
Cc:                                               Goto, Dustin; Pascua, Margie Fabian.
Subject:                                     Hotel Pier Fuel Fingerprint Responses to Navy Comments
Attachments:                          Hotel Pier_solid_JS23,19,30,22,31_20210114.pdf; Hotel Pier_solid_JS12,13,17,21,29,32_20210114.pdf; Hotel

Pier_liquid_JS38,39,40,41,42,43,44,45_20210114.pdf; Hotel Pier_liquid_JS15_20210114.pdf; Responses to Navy Questions on Fuel
Fingerprint Evaluation.docx

 
Hi Jeff,
 
AECOM conducted an evaluation of the fingerprint results, specifically addressing questions from you and Sherri. The evaluation was prepared in Word format for
easier reading.
 
Please let us know if you have any additional questions or concerns.
 
 
Thanks,
 
Robin Boyd, PG
Geologist & Project Manager, Environment D +1-540-254-1292 M +1-808-285-8936 robin.boyd@aecom.com
 
AECOM
1001 Bishop Street
Suite 1600
Honolulu/Hawaii/96813, United States of America T +1-808-521-3051 aecom.com
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Responses to Navy Questions on Hotel Pier Fingerprint Samples

Please note that we don’t usually compare solid and liquid matrix results since hydrocarbons partition
and attenuate differently in soil/rock compared to groundwater/surface water. As a result it is prudent
to evaluate them separately, as we have here.

Topic #1: What does it mean when the lab states that the samples exhibit “little to no biological

degradation” appears to be present and “some” or “significant” evaporative weathering has

occurred.”? Is it indicative of a historical release or an active release?

Response #1: To qualitatively evaluate degradation, the laboratory compares the sample’s
chromatographic signature against the analytical standard, which is neat, unweathered fuel.  When the
samples’ chromatographic signature matches the standard (specifically the overall span of the profile,
distribution and heights of individual peaks, and the position and size of the hump), then the lab can
infer that the sample has not degraded or has undergone very little degradation. Thus, in samples where
the distribution, height, shape, and size of the peaks and hump are the same as the standard, then the
lab can infer “little or no biological degradation” has occurred. In the specific samples sent to the lab,
the samples’ signatures are almost the same as the standard, except for the loss of peaks (fully lost
peaks, or reduced peak heights) early in the chromatogram (the leftmost peaks).  These affected peaks
are the lighter hydrocarbon compounds and are most susceptible to evaporation and degradation, thus
the lab infers “some” or “significant” evaporative weathering.

Weathered/degraded fuels show an uneven distribution of peaks, irregular peak heights, a larger hump,
and a hump that shifts to the right of the chromatogram. As fuel weathers, the chromatographic
signature becomes less and less like the standard used by the lab.

An uneven distribution of peaks and irregular peak heights is caused by a combination of attenuation
processes, primarily:  evaporation of the more volatile (lighter) hydrocarbons over time; and the
uneven dissolution and degradation (by heat, light, and biological processes) of the hydrocarbons into
groundwater (lighter compounds and the low-molecular weight aromatic hydrocarbons
dissolve/degrade relatively faster than the heavier compounds and the heavy-molecular weight
aromatic hydrocarbons), etc. Additionally, a larger hump is caused by an increase of polar
biodegradation by-products and a hump that extends further to the right of the chromatographic profile
is caused by the increasing presence of polar biodegradation by-products that elute later than the
original non-polar hydrocarbons.

As fuel naturally attenuates in the presence of groundwater, light, heat, air, and microbes, it is likely
that a fuel sample exhibiting characteristics of unweathered fuel is exactly that – unweathered, “fresh”
fuel. However, site-specific conditions (e.g., geology, microbial community, groundwater depth and
composition, and tidal effects), the type of fuel, and the size of the fuel release influence the rate of
attenuation, such that it is not possible to quantify the age of a fuel release based on sample
chromatographic signature alone.

It is AECOM's opinion that there is a new release, either from an existing supply/return line or from
an old abandoned line that was not flushed of fuel that has ruptured and is now leaking. This conclusion
is based on the physical conditions that are needed to push fuel through the subsurface and out onto
surface water. Without some type of head, as is found with a new release, it is not possible to move
the volume of fuel that has been observed at times leaking into the harbor. The fingerprint data also
supports the conclusion that this is a new release. Furthermore, a preliminary review of the fingerprint
results suggests that the new release (that material typed out as primarily jet fuel with a little diesel) is
currently confined to the area around the manifold. Samples further away and from locations within
the old RAA-1 plume are very different from those in the manifold area.
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Topic #2: Comparison of fingerprinting results against the native fuel samples provided by FLC.

Response #2: Two types of media were submitted for fingerprint analysis: (1) soil saturated with non-
aqueous phase liquid (NAPL) fuel; and (2) liquid NAPL fuel. AECOM’s evaluation of fingerprint
results indicates there were generally two fuel types in each media. Chromatogram comparisons are
attached to the email and are grouped according to the below.

Solid samples:  JS012, JS013, JS017, JS021, JS029, JS032:

 All of these samples have similar signatures, with varying losses of lighter compounds (peaks
to the left of the chromatogram).

 Chromatograms are most similar to JP5, mixed with another fuel that has heavier compounds
(like F76) that cause the trailing peaks.

 JS029 and JS032 look identical to neat JP5, mixed with a little bit of F76 (trailing peaks).

 JS012, JS013, JS017, and JS021 have some loss of the lighter compounds (peaks to the left of
the chromatogram), which is due to evaporation.

 Hump shape in all samples are similar to neat fuel, thus seems to have little or no biological
degradation.

Solid samples:  JS019, JS022, JS023, JS030, JS031

 These samples exhibit more weathering than the other solid samples as evidenced by:

o Loss of peaks.

o Uneven peak distribution.

o Hump shifts to the right, which is an indication of increasing amounts of polar
hydrocarbons that elute later than the original nonpolar hydrocarbons.

o Hump is very wide, in some samples spanning the entire elution period from 10 to 45
minutes.

 JS019 and JS023 have the same loss of peaks and very wide spread of hump-very, very
weathered fuel.

o Identification of source fuel is not possible.

 JS22 and JS030 are also weathered fuel, but less weathered than JS019 and JS023.

o Some peaks still present, though unevenly distributed.

 JS022 has some similarity to JP5 or F24, but it could be either one.  However, it is unlikely to
be from F76, as the tall heavier peaks in F76 are missing in JS022 and heavier compounds
would degrade slower than the lighter compounds and would have been present in the JS022
chromatogram if they existed originally in the source fuel.

Liquid sample:  JS015 (note this sample was collected from the RAA-1 plume)

 Looks different from all the other liquid samples.

 The shape & spread of the hump, the very few tall peaks, and the uneven distribution of peaks
indicate that this is highly weathered fuel.

 Due the extensive weathering (and how it changes the chromatographic signature), it is
difficult to identify any similarities with neat fuel standards.



3

Liquid samples:  JS038, JS039, JS040, JS041, JS042, JS043, JS044, JS045

 All of these samples have essentially the same signature.

 The samples all have a loss of the peaks earlier in the chromatogram (which the lab notes as
likely due to evaporative weathering).

o Some samples (JS041 to JS045) have more loss of lighter compounds than others
(JS038 to JS040).

 Chromatograms are most similar to JP5, mixed with another fuel that has heavier compounds
(like F76) that cause the trailing peaks.

 Little biological degradation, based on the hump shape, size, and span.

o Hump is still relatively the same as the neat JP-5 fuel hump.

o In samples that have slightly more weathering (e.g., JS044), the hump shifts to the
right, which is an indication of increasing amounts of polar hydrocarbons that elute
later than the original nonpolar hydrocarbons.

Topic #3: Explain the lab’s boiling language – i.e., “This correlates with a temperature range of

approximately 126
o
C to 391

o
C with a maximum near 216

o
C.” Why is the maximum

temperature (216
o
C) less than the upper range of temperatures (391

o
C)?

Response #3: In the specific example for JS039, the temperature range of 126 oC to 391 oC is equivalent
to carbon range C8 to C24, which is the carbon range of the sample’s chromatographic profile; the
maximum of 216 oC is the point in the profile where the instrument response is highest (at around
C12). So, the maximum referred to by the lab is not the highest boiling point, but rather the boiling
point for the maximum response in the chromatogram.

Topic #4: Can AECOM make any conclusions about why the samples have “undergone some

evaporative weathering”? Could evaporative weathering be the result of volatilization that

occurred during the time the fuel leaked from a pipe, migrated in the ground, and then was

sampled either on the ocean surface or from an excavation/boring?

Response #4: Yes, evaporative weathering will occur anytime the fuel is in contact with any
atmosphere, whether that is in a pipe or tank with head space, underground, or on surface water. Where
the volatilization occurred cannot be determined from the chromatograms.

As previously discussed, “evaporative weathering” is the result of evaporation/volatilization and/or
degradation. While specific timeframes for how long weathering has occurred cannot be inferred from
the chromatograms, it is generally possible for virgin fuel to undergo some evaporative weathering
within days to weeks of its release into the environment. Particularly at the Hotel Pier site, the shallow
groundwater table and release point(s) (both less than 5 feet bgs) are conducive for weathering to occur
in relatively shorter periods of time compared to a deeper fuel release. This is because the vadose zone
will have more mass flux (i.e., air exchanges) being shallow and exposed to diurnal barometric
pressure fluctuations. In addition, the site is tidally influenced, which also acts as a pumping
mechanism in the vadose zone and serves to accelerate evaporative weathering.

Topic #5: Explanation of the different scales used on the y and x chromatogram axes.

Response #5: The y-axis of the chromatogram shows the relative response of a compound in the sample
extract (e.g., the larger the peak, the higher the abundance of that compound). The x-axis of the
chromatogram is time; the instrument run time is 45 minutes long.
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The scale of the y-axis is dependent on the abundance of the highest peak. In some cases, if the sample
signature is small, the y-axis seems to be set at minimum height of 100,000. For samples with very
high peak responses, the height of y-axis adjusts to that highest peak.

Though the y-axis can be an indication of relative extract concentration, the chromatogram is not
necessarily the best way to evaluate sample concentration, because the chromatogram’s abundance is
based on the extract as it is injected into the instrument; however, that extract could be either diluted
or un-diluted extract, and does not take into account the initial sample mass and final extract volume
during the sample extraction.  Therefore, a chromatogram that seems to have less response is not
necessarily an indication that the sample has less fuel concentration.



From:                                         Boyd, Robin <Robin.Boyd@aecom.com>
Sent:                                           Friday, January 15, 2021 6:33 AM
To:                                               'Klein, John J CIV NAVFAC, OPHE3'; Eng, Sherri R CIV USN NAVFAC HAWAII PEARL (USA); Saepoff, Steven A CIV USN NAVFAC NW SVD

WA (USA); jefklein22 
Cc:                                               Goto, Dustin; Pascua, Margie Fabian.
Subject:                                     RE: Hotel Pier Fuel Fingerprint Responses to Navy Comments
Attachments:                          AECOM Sample Map.pdf
 
Sorry folks. Here is the Figure showing AECOM's sampling locations.
 
 
Thanks,
 
Robin Boyd, PG
Geologist & Project Manager, Environment D +1-540-254-1292 M +1-808-285-8936 robin.boyd@aecom.com
 
AECOM
1001 Bishop Street
Suite 1600
Honolulu/Hawaii/96813, United States of America T +1-808-521-3051 aecom.com
 
-----Original Message-----
From: Boyd, Robin
Sent: Friday, January 15, 2021 6:32 AM
To: 'Klein, John J CIV NAVFAC, OPHE3' <john.j.klein1@navy.mil>; Eng, Sherri R CIV USN NAVFAC HAWAII PEARL (USA) <sherri.r.eng@navy.mil>; Saepoff, Steven A
CIV USN NAVFAC NW SVD WA (USA) <steve.saepoff@navy.mil>; jefklein22 ( <
Cc: Goto, Dustin <Dustin.Goto@aecom.com>; Pascua, Margie Fabian. <Margie.Pascua@aecom.com>
Subject: Hotel Pier Fuel Fingerprint Responses to Navy Comments
 
Hi Jeff,
 
AECOM conducted an evaluation of the fingerprint results, specifically addressing questions from you and Sherri. The evaluation was prepared in Word format
for easier reading.
 
Please let us know if you have any additional questions or concerns.
 
 
Thanks,
 
Robin Boyd, PG
Geologist & Project Manager, Environment D +1-540-254-1292 M +1-808-285-8936 robin.boyd@aecom.com
 
AECOM
1001 Bishop Street
Suite 1600
Honolulu/Hawaii/96813, United States of America T +1-808-521-3051 aecom.com
 

(b) (6)

(b) (6) (b) (6)

mailto:robin.boyd@aecom.com
mailto:john.j.klein1@navy.mil
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mailto:robin.boyd@aecom.com




Figure 3
Proposed Field Activities and

Subsurface Features
Hotel Pier Plume Delineation Work Plan

Pearl Harbor Naval Supply Center
JBPHH Oahu HI

LEGEND

NOTES
1. Base Map: Esri, DigitalGlobe, GeoEye, Earthstar
    Geographics, CNES/Airbus DS, USDA, USGS,
    AeroGRID, IGN, and the GIS User Community
2. Map Projection: UTM Zone 4 NAD83
3. Electrical lines, petroleum pipelines, and storm drains
    are not illustrated because they are considered
    sensitive information.
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Sample ID Date Collected Medium Location Collected by/for Result
JS00X Soil/NAPL/Water Hotel 5/Hotel 6, etc. HDOH/NOSC/FLC/EV3 e.g., JP5 w/trailing peaks
JS001 8/14/2020 NAPL Wharf H‐6, NAPL floating on ocean at original discharge location into Halawa Stream FLC/EV3 JP‐5, small amount of heavier fuel (possibly F‐76), minimal biodegradation.
JS002 9/15/2020 NAPL Initial Navy excavation AECOM/EV3 JP‐5, small amount of heavier fuel (possibly F‐76), minimal biodegradation.
JS003 10/20/2020 NAPL ‐ virgin JP‐5 FLC/EV3 Virgin JP‐5
JS004 10/20/2020 NAPL ‐ virgin F‐24 FLC/EV3 Virgin F‐24
JS005 10/20/2020 NAPL ‐ virgin F‐76 FLC/EV3 Virgin F‐76
JS006 10/20/2020 NAPL ‐ virgin FOR FLC/EV3 Virgin FOR
JS007 11/24/2020 NAPL Next to ladder to south of Hotel Pier FLC/EV3 JP‐5, small amount of heavier fuel (possibly F‐76), minimal biodegradation.
JS008 11/24/2020 NAPL Wharf H‐5 by Hotel Pier FLC/EV3 JP‐5, small amount of heavier fuel (possibly F‐76), minimal biodegradation.
JS009 11/24/2020 NAPL Wharf H‐6, NAPL floating on ocean at original discharge location into Halawa Stream FLC/EV3 JP‐5, small amount of heavier fuel (possibly F‐76), minimal biodegradation.
JS010 11/24/2020 NAPL Initial Navy excavation FLC/EV3 JP‐5, small amount of heavier fuel (possibly F‐76), minimal biodegradation.
JS011 12/14/2020 Soil Trench‐02 AECOM/EV3 No fingerprint analysis because sample did not appear saturated.
JS012 12/14/2020 Soil Trench‐03 AECOM/EV3 JP‐5, small amount of heavier fuel (possibly F‐76), minimal biodegradation.
JS013 12/14/2020 Soil Trench‐01 AECOM/EV3 JP‐5, small amount of heavier fuel (possibly F‐76), minimal biodegradation.
JS014 12/14/2020 Soil Trench‐04 AECOM/EV3 No fingerprint analysis because sample did not appear saturated.
JS015 12/14/2020 NAPL MW‐17 from old RAA‐1 plume AECOM/EV3 Extensive weathering, different than all other samples, unable to determine source fuel.
JS016 12/15/2020 Soil Trench‐05 AECOM/EV3 No fingerprint analysis because sample did not appear saturated.
JS017 12/15/2020 Soil Boring SB‐01 AECOM/EV3 JP‐5, small amount of heavier fuel (possibly F‐76), minimal biodegradation.
JS018 12/15/2020 Soil Boring SB‐01 AECOM/EV3 No fingerprint analysis because this was a duplicate sample.
JS019 12/15/2020 Soil Boring SB‐02 AECOM/EV3 Very weathered fuel, identification of source fuel not possible.
JS020 12/15/2020 Soil Boring SB‐03 AECOM/EV3 No fingerprint analysis because sample did not appear saturated.
JS021 12/15/2020 Soil Boring SB‐04 AECOM/EV3 JP‐5, small amount of heavier fuel (possibly F‐76), minimal biodegradation.
JS022 12/15/2020 Soil Boring SB‐05 AECOM/EV3 Moderately weathered fuel, possibly JP‐5 or F‐24 with small amount of heavier fuel (possibly F‐76), significant biodegradation.
JS023 12/15/2020 Soil Boring SB‐06 AECOM/EV3 Very weathered fuel, identification of source fuel not possible.
JS024 12/15/2020 Soil Boring SB‐07 AECOM/EV3 No fingerprint analysis because sample did not appear saturated.
JS025 12/15/2020 Soil Boring SB‐08 AECOM/EV3 No fingerprint analysis because sample did not appear saturated.
JS026 12/15/2020 Soil Boring SB‐09 AECOM/EV3 No fingerprint analysis because sample did not appear saturated.
JS027 12/16/2020 Water Equipment blank AECOM/EV3 n/a
JS028 12/16/2020 Water Field blank AECOM/EV3 n/a
JS029 12/16/2020 Soil Boring SB‐10 AECOM/EV3 JP‐5, small amount of heavier fuel (possibly F‐76), minimal biodegradation.
JS030 12/16/2020 Soil Boring SB‐11 AECOM/EV3 Moderately weathered fuel, possibly JP‐5 or F‐24 with small amount of heavier fuel (possibly F‐76), significant biodegradation.
JS031 12/16/2020 Soil Boring SB‐12 AECOM/EV3 Very weathered fuel, identification of source fuel not possible.
JS032 12/16/2020 Soil Boring SB‐13 AECOM/EV3 JP‐5, small amount of heavier fuel (possibly F‐76), minimal biodegradation.
JS033 12/18/2020 Groundwater MW‐01 AECOM/EV3 No fingerprint analysis because groundwater sample.
JS034 12/18/2020 Groundwater MW‐01 AECOM/EV3 No fingerprint analysis because groundwater sample.
JS035 12/18/2020 Groundwater MW‐02 AECOM/EV3 No fingerprint analysis because groundwater sample.
JS036 12/18/2020 Water Equipment blank AECOM/EV3 n/a
JS037
JS038 12/23/2020 NAPL Manhole #4 HDOH/NOSC JP‐5, small amount of heavier fuel (possibly F‐76), minimal biodegradation.
JS039 12/16/2020 NAPL Sewer lift 16 HDOH/NOSC JP‐5, small amount of heavier fuel (possibly F‐76), minimal biodegradation.
JS040 12/23/2020 NAPL Sewer lift 16 HDOH/NOSC JP‐5, small amount of heavier fuel (possibly F‐76), minimal biodegradation.
JS041 12/14/2020 NAPL Excavation #1 HDOH/NOSC JP‐5, small amount of heavier fuel (possibly F‐76), minimal biodegradation.
JS042 12/14/2020 NAPL Hotel Pier 4 HDOH/NOSC JP‐5, small amount of heavier fuel (possibly F‐76), minimal biodegradation.
JS043 12/14/2020 NAPL Hotel Pier 5 HDOH/NOSC JP‐5, small amount of heavier fuel (possibly F‐76), minimal biodegradation.
JS044 12/14/2020 NAPL Hotel Pier 6 HDOH/NOSC JP‐5, small amount of heavier fuel (possibly F‐76), minimal biodegradation.
JS045 12/15/2020 NAPL Excavation pit HDOH/NOSC JP‐5, small amount of heavier fuel (possibly F‐76), minimal biodegradation.

Not analyzed
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