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Section 1. Introduction and Purpose

1.1 Project Identification

Project Name and Location: Pu’uloa Range Training Facility Shoreline Sampling
Ewa Beach, Oahu, Hawaii
Project Owner: Marine Corps Base Hawaii

Date of Issue: August 2024

1.2 Introduction and Purpose

The United States Marine Corps (USMC), Marine Corps Base Hawaii (MCBH), Environmental Compliance &
Protection Division (ECPD) has prepared this Site Investigation Report (SIR) to summarize sampling activities
conducted at the Pu’uloa Range Training Facility (PRTF), also referred to as “the range.” Sampling of the
soils and sand was conducted in accordance with the Sampling and Analysis Plan (SAP), prepared by MCBH
ECPD and concurred with by the Hawaii Department of Health (HDOH) Hazard Evaluation and Emergency
Response Office (HEER).

The primary goal of this sampling event is to delineate concentrations of metals throughout the
approximate 3,000-foot-long shoreline. This SIR describes the sample plan design, sample collection and
handling procedures, field observations, laboratory analyses, data assessment, and summarizes the data
collected during the sampling event. In addition to following the scope of work in the SAP, all work was
conducted in general accordance with the following HDOH-HEER guidance:

e HDOH 2008 Technical Guidance Manual for the Implementation of the Hawai’i State Contingency
Plan, Interim Final.

e HDOH 2017 Guidance for Soil Stockpile Characterization and Evaluation of Imported and Exported
Fill Material.
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Section 2. Background

2.1 Site Description

PRTF is located on the south-central shore of Oahu, west of the Pearl Harbor entrance channel, between
the Kapilina residential area (formerly Iroquois Point Family Housing) to the Range’s east, and the off-base
residential community of Ewa Beach to the west of the Range. (See Figure 1 and Figure 2)
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The ocean area directly adjacent to the PRTF shoreline is located within the Pearl Harbor Naval Defensive
Sea Area (PHNDSA). The 165-acre range extends along about 3,000 feet of sandy shoreline and consists of

six small-arms ranges (pistols, rifles up to 7.62 millimeter (mm), and shotguns) of different distances. (See
Figure 3)
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Figure 3: Range Layout

The coastline at PRTF generally follows a typical beach profile that is defined (moving inland from the ocean)
by the nearshore (i.e., submerged shoaling/surf zones), foreshore (i.e., swash zone and dune face),
backshore (i.e., overwash dune crest and backside) and coastal plain. (See Figure 4)
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Figure 4: Beach Profile Schematic
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At PRTF, the six small arms ranges (Alpha through Foxtrot) are constructed with an inland firing position,
where munitions are fired toward the ocean (i.e., fire to the south). Each firing range includes an earthen
firing berm that was constructed in the backshore zone, and partially covers the existing, natural dune.

For this report, “Firing Berm” refers to the earthen berm intended to collect munition constituents (MC)
associated with range operations. The sampling effort described in this report focused on soils located
between the firing berm crest and the vegetated foreshore zone, which are all within boundaries of the
range. (See Figure 5)
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Figure 5: Decision Unit Sampling Map

Soils within this area of the range include a mix of naturally occurring foreshore material and soil used to
construct the firing berms. In the case of Foxtrot Range, the firing berm has been moved approximately
40 yards inland, away from the natural dune and sampling was limited to the area between the natural
over wash dune crest and the vegetated foreshore zone. The movement of Foxtrot berm is described in
greater detail in Section 2.2.
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The eastern- and western-most extents of PRTF are beyond the boundaries of Alpha and Foxtrot Ranges.
These areas follow the typical beach profile described above, but do not have firing berms. Sampling efforts
in these areas of the range included areas further inland from the over wash dune crest (i.e., portions of
the coastal plain zone). Additional description of the sampling locations is included in Sections 4 and 6.

For consistency, this report refers to the sampling area as that portion of the range which consists of the
vegetated foreshore zone which includes a portion of firing berm backsides and is comprised of a mix of
sand, silt, and clay materials. Sampling of the foreshore zone without vegetation and comprised of only
sand on PRTF was done at the eastern and western most extents of the PRTF coastline boundaries because
these areas are adjacent to where the public can access the beach.

2.1.1 Climate

The climate of Pu’uloa can be characterized as hot and dry. Annual rainfall averages only 17 inches. Daily
temperature range between 62- and 86-degrees Fahrenheit. Prevailing winds vary between predominant
northeast trades and upslope winds generated by heating of the land surface. Light and variable “Kona”
winds occasionally replace this pattern, most often in winter.

2.1.2 Surface Water

The range is located within the Pearl Harbor watershed, a 110-square mile watershed subdivided into nine
sub-watersheds. These sub-watersheds contain the headwaters of nine streams that drain into Pearl
Harbor. The range is located within the Honouliuli sub-watershed of the Pearl Harbor watershed,
approximately 3.7 miles to the southwest of Honouliuli Stream. Honouliuli is the westernmost sub-
watershed within the Pearl Harbor Watershed. Annual rainfall ranges from an average of 47 inches at the
Waianae Mountain peaks to 24 inches near the H-1 Freeway. There are no surface waters or wetlands
within the PRTF property boundary; however, the southern property boundary of PRTF is defined by the
Pacific Ocean shoreline.

2.1.3 Groundwater

On Oahu, groundwater occurs principally as either basal water (a lens of fresh to brackish water that floats
on seawater) or high-level water (freshwater that does not rest on seawater). Basal water is the most
abundant form of groundwater on Oahu. The site is located below the HDOH defined Underground
Injection Control (UIC) line. Areas above the UIC line denote potential underground drinking water sources.
Areas below the UIC line generally denote groundwater that is unsuitable for drinking water purposes.
Consequently, the groundwater underlying PRTF would not be considered a potential drinking water source
due to the location below the UIC and general proximity to the ocean. The depth to groundwater is
anticipated at approximately seven feet below ground surface (bgs).

2.2 Historic and Current Site Use & Conditions

PRTF has been in operation since 1915. PRTF is required for maintenance of small-arms proficiency by all
U.S. Armed Forces personnel, as well as other local, state, and federal agencies including the Federal Bureau
of Investigation, Honolulu Police Department, and the Hawaii Division of Conservation and Resources
Enforcement. It is the only range of its kind on Oahu (USMC, 2019).

Ranges A and B on the west are long-distance ranges (up to 1,000 yards) perpendicular to the ocean and
their ocean end consists of large earthen firing berms with concrete barrier walls on top. Ranges C, D, E
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and F are shorter rifle, pistol, and shotgun ranges from 150 to 250 feet long with earthen firing berms on
the ocean side of the range. The entire range extends along about 3,000 feet of sandy shoreline. (See Figure
5 noted above).

This shoreline is directly exposed to southern swell, refracted trade wind waves, Kona storm waves, and
the infrequent hurricane. The morphology, orientation, and exposure of the beach fronting the firing range
is similar to, and connected with, the beach system fronting the Ewa Beach residential neighborhood. The
beach has a relatively steep slope for a south facing Hawaiian shoreline and has a narrow, over wash dune
that is intermittent along the coastline. Generally, where the over wash dune is present it is lightly
vegetated with low-lying, salt tolerant, ground cover such as the non-native Pickleweed (Batis maritima),
Akiaki grass (Sporobolus virginicus), Naupaka Kahakai (Scaevola taccada), or Pohuehue/Morning Glory
(lpomoea pes-caprae subsp. Brasiliensis). Kiawe (Prosopis pallid) shrubs are present along sections of the
over wash dune. Inland of the over wash dune is the Ewa Plain, which is relatively flat and dominated by
carbonate sediments, with the exception of improved areas such as the firing range facilities, including
earthen support features (NAVFAC HI, 2015).

The construction of the Iroquois Point beach nourishment and stabilization project was completed in 2013
It consists of nine rock rubble-mound T-head groins along 4,200 feet of shoreline, with beach fill in the cells
between the groins. The western-most groin, located about 500 feet east of the Range boundary, now acts
as a terminal groin for the vicinity of the east end of the rifle range, trapping the prevailing west to east
longshore transport of sand and preventing its loss from the Range shoreline. Shoreline profiles surveyed
one-year post-construction indicate accretion and a seaward movement of the shoreline east of the Range.
(NAVFAC HI, 2015).

In February of 2023, the Foxtrot firing berm was moved inland approximately 40 yards to mitigate erosion
effects on the berm. The soils of the firing berm were processed, and 19 tons of lead and copper were
removed and recycled. The soil has been moved 100 feet back from its original position and will be re-used
to build new firing berms.

USMC ranges, including PRTF, are governed by Department of Defense (DoD) Instruction 4715.14
(Operational Range Assessments) which prescribes procedures to assess the potential human health and
environmental impacts from the use of military munitions on operational ranges in the United States in
accordance with the authority in DoD Directives (DoDDs) 4715.1E, 5134.01, and 6055.09E, MCO 5090.2
Volume 21, and the Deputy Secretary of Defense Memorandum of July 13, 2018 (see references).

USMC ranges conduct Operational Range Clearance (ORC) to remove munitions constituents and target
debris to maintain range functionality. ORC scheduling is dependent on range use frequency. Typical ORC
execution at PRTF includes processing soil from the firing berm faces through mechanized screens to
remove projectiles and debris. Dust control activities are utilized for this process. Sifted soil is then used to
reestablish firing berm faces with a compacted and stable 1:1 slope. Firing berms are covered with jute
matting and hydroseeded to promote regrowth of vegetation and stabilize the firing berm slopes. Debris
that are recovered from the firing berms are removed and safely disposed (NAVFAC HI, 2020).

2.3 Previous Environmental Studies

In April 2015, the Pu’uloa Shoreline Erosion Study was conducted to investigate coastal processes on PRTF
and the condition and characteristics of the shoreline, determine historical shoreline changes, analyze wave
induced sand transport mechanisms, and develop possible erosion control alternatives. The profile
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measurements showed small shoreline/beach changes that would be expected for this area, and no
significant long-term change in the shoreline position fronting the Range over the 10-year period from 2003
to 2014 (NAVFAC HI, 2015).

In August 2019, an Environmental Assessment for Shoreline Stabilization at Pu’uloa Range Training Facility,
Oahu, Hawaii was completed. The Proposed Action was to initiate measures to mitigate coastal erosion
from wave action associated with sea-level rise and potential seismic-wave events at PRTF. The preferred
alternative of the Environmental Assessment included retreating ranges C — F, installing protective sheet
pile along the fast land boundary of ranges A — B, and revegetation (USMC, 2019).

In November 2020, the MCBH Range Environmental Vulnerability Assessment (REVA) periodic review was
conducted to ensure continued sustainability and usability of USMC training ranges. Under the REVA
program, per DoD Instruction 4715.14, the USMC evaluates whether there is a release or substantial threat
of a release of munitions constituents (MC) from an operational range to off range areas. If a release is
identified, the evaluation determines if it creates an unacceptable risk to human health or the environment.
The 2020 REVA periodic review indicated that there is no known off-range MC migration that presents a
potential unacceptable risk to human health or the environment.

In November 2022, MCBH coordinated with the HDOH-HEER office to conduct limited sampling in response
to concerns of potential contamination along the shoreline of PRTF. Results of that limited sampling effort
warranted additional investigation, which led to the development of the SAP and this SIR.

2.4 Chemicals of Potential Concern

Chemicals of Potential Concern (COPCs) identified in the SAP are the metals lead, antimony, and copper as
they are commonly associated with small arms munitions.
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Section 3. Data Quality Objectives

The data quality objective (DQO) for this project was to collect soil samples from the vegetated foreshore
zone (i.e., southern side of the firing berms) and analyze them for lead, antimony, and copper. Guidance
used in the development of the project specific DQO is included in the United States Environmental Protection
Agency (EPA) 2006 Guidance for the Data Quality Objectives Process and 2000 Guidance for Data Quality
Assessment.

3.1 Problem Statement

Based on the objective of this project, the following problem statement was applied:

The soils in the vegetated foreshore zone, including portions of some firing berms (ocean-side only) at
Pu’uloa Range Training Facility will be sampled and characterized in accordance with HDOH MULTI-
INCREMENT soil sampling guidance to identify any areas of concern for lead, antimony, and copper release.

3.2 Objectives

As identified in the SAP, the primary objective of this project was to answer the following questions:

1. Islead present in the vegetated foreshore zone soil and shoreline? If so, is it at levels exceeding guidance
levels for commercial/industrial land uses?

2. Is antimony present in the vegetated foreshore zone soil and shoreline? If so, is it at levels exceeding
guidance levels for commercial/industrial land uses?

3. Is copper present in the vegetated foreshore zone soil and shoreline? If so, is it at levels exceeding
guidance levels for commercial/industrial land uses?

3.3 Decision Inputs

3.3.1 Analysis of MULTI-INCREMENT Soil Samples

MULTI-INCREMENT®? soil samples (MIS) from the shoreline soil and sand Decision Units (DUs) were
analyzed by FQ Labs in Honolulu, Hawaii for total lead, antimony, and copper using EPA SW-846 method
6020B, and pH using EPA SW-846 method 9045.

3.3.2 Soil Screening Criteria

The results of the sample analysis were compared to HDOH Tier 1 Environmental Action Levels (EAL) for
commercial/industrial land use, for sites where groundwater is not a current or potential drinking water
source and surface water is located less than 150 meters from the site. Although the HDOH Tier 1 EAL for
unrestricted land use does not apply to the range, which is considered commercial/industrial land use, at
the request of HDOH the samples were also compared to Tier 1 EALs for unrestricted land use associated
with residential use. The HDOH Tier 1 EALs are non-enforceable guidelines for assessing the need for
additional actions.

3.4 Characterize Soil

The shoreline of PRTF is approximately 3,000 feet long. DU size was set at 150 feet long and 50 feet wide.
In most DUs, the width of the soil sloping towards the ocean was narrower than 50 feet. For these narrower

1 MULTI INCREMENT® js a registered trademark of EnviroStat, Inc. 8
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DUs, the 100 collected increments came from the part of the DU where soil is present. The depth of all
Decision Unit MULTI-INCREMENT Samples (DU-MIS) were from the top 4 to 6 inches of soil bgs. (As noted
earlier, Figure 4 depicts the typical beach profile schematic for PRTF)

3.5 Limiting Decision Error

Errors are possible in any sampling event due to a variety of variables, including but not limited to site
conditions, unknown subsurface conditions, influence from adjacent sites, and sample locations. To limit
errors, a sampling methodology (DU-MIS) was selected reduce error associated with compositional and
distributional heterogeneity by collecting an adequate mass of material and from a large number of points
within the targeted volume of material (State of Hawaii Department of Health, 2008).

3.6 Project Boundaries

The sampling project boundaries are limited to the approximate 3,000-foot-long shoreline at PRTF. (See
Figures 5, 6, and 7)
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Figure 5 - Decision Unit Sampling Map
(For Reference Only - Identical to Page 3)
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Section 4. Field Activities

Fieldwork and sample collection was conducted of over a three-day period (February 13-15, 2024) with
close coordination between the HDOH-HEER office and stakeholders. Fieldwork was completed primarily
by MCBH ECPD, with support from the MCBH Geographic Information System (GIS) and Base Safety Offices.
The fieldwork was observed by independent third parties from the University of Hawaii and Brigham Young
University. Additional third parties were invited to observe sampling fieldwork including: Hawaii State
Representatives, news media outlets, and concerned citizens (including representatives from the Ewa

Beach Community Board).

4.1 Selection of DUs

The shoreline of PRTF is approximately 3,000 feet long. The soil and sand in the vegetated foreshore zone
were characterized by establishing 24 DUs (Figures 5, 6 and 7). Twenty of the DUs (DU-1 through DU-20)
were delineated by the transition between soils and sand in the foreshore which was observed to generally
correlate with vegetative growth on the surface. Each DU was set at 150-feet-long and 50-feet-wide. For
multiple DUs, 50-feet from the soil/sand transition point was greater than the distance to the top of the
firing berm. For these instances, the DU-MIS samples were collected only where soil was present. DU
boundaries did not extend inland beyond the crest of the earthen firing berm, as those areas are part of
the firing range impact zones.

DU boundaries were established on February 13, 2024, by MCBH field personnel. Measurements were
taken by first delineating the soil/sand transition point and flagging each ocean-side DU corner on 150-foot
increments. Perpendicular transects were established from each flagged corner, by measuring 50-feet
inland (or less in many cases as described above) and flagging the inland corner for each DU. After the DU
boundaries were established, precise location data was collected by MCBH GIS personnel. (As noted earlier,
established DUs are depicted in Figures 5, 6, and 7). All sampling DUs were within the boundaries of PRTF.
Photographs of each DU are also included in Appendix A.

4.2 Surface Soil Sampling Activities

MIS were collected on February 14 and 15, 2024 by MCBH field personnel in accordance with HDOH-HEER
Office guidance and the Sampling and Analysis Plan. Each DU-MIS consisted of 100 individual increments
taken in a systematic random manner throughout the respective DU. MCBH field personnel collected
individual increments using disposable scoops from a depth ranging from 4 to 6 inches bgs. Sampling
personnel worked in teams to ensure an accurate count and location for each increment collected. Each
increment collected approximately 15-grams, for a total MIS mass of approximately 1.5-kilograms (kg).

To ensure that sufficient sample material was available for analysis, each DU-MIS was sieved using a No. 5
(4.00 mm) screen to remove larger debris. Any projectile fragments or unidentifiable metal objects that
were sieved from the DU-MISs were logged and reported. After sieving, DU-MISs were placed directly into
a resealable freezer bag and prepped for shipping to the laboratory for analysis.

Field sample triplicates (noted as “# Dup” and “# Trip”) were collected at DUs 1, 17, 18, 20, 21, and 24 as a
guality control measure. DUs 1, 20, 21, and 24 were chosen because they show the greatest proximity to
the public. DUs 17 and 18 were chosen in the field based on their perceived potential for the presence of
munitions constituents as this was the area where Foxtrot berm was previously located. All replicate
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samples were collected from increments off-set roughly 12-inches from the primary increments and
processed in accordance with standard soil sample collection efforts.
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Section 5. Sample Control Procedures

Prior to sampling, the Project Manager inspected all supplies and consumables to ensure that they were
acceptable for use. Sample containers and equipment were used only if they have been certified pre-
cleaned or if their packaging or seals have not been broken. Sampling and sample handling procedures
were designed to ensure that samples were consistently collected, labeled, preserved, and transported in
a manner that maintained their integrity for their intended purposes. Copies of the SAP and appropriate
field procedures were carried by field personnel during field data collection. Prior to sampling, the Project
Manager provided a daily briefing to all sampling personnel to ensure a consistent and compliant sampling
effort was maintained.

5.1 Sample Containers and Preservation

Upon collection, samples were labeled and bagged in individual resealable plastic bags, following industry
standards. Samples were placed on ice, packed into coolers, and transported to the analytical laboratory
for analysis following all State of Hawaii Department of Transportation (HDOT) regulations for packaging
and transporting samples.

5.2 Chain of Custody

Chain-of-custody forms were placed inside sealable plastic storage bags inside the sample coolers prior to
transporting to the laboratory for analysis. Copies of the executed chain-of-custody forms are included in
Appendix B.

5.3 Laboratory Analytical Methods

DU-MIS samples from the shoreline soil and sand DUs were analyzed by FQ Labs in Honolulu, Hawaii for
total lead, antimony, and copper using EPA SW-846 method 6020B, and pH using EPA SW-846 method
9045.

13
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Section 6. Field Observations During Sampling

Sampling was conducted in accordance with the procedures outlined in the SAP and described above in
Section 5. All efforts were made to collect the 100 individual increments in a systematic random manner
throughout each DU; however, in some cases, portions of a respective DU were inaccessible due to
topographical features such as steep and heavily vegetated terrain, and fluctuating tides. Through
consultations with HDOH-HEER representatives, when a portion of the DU was inaccessible, the 100
individual increments would be collected from accessible portions of the DU and any deviations would be
noted. A summary of sampling conditions for each DU is presented below:

Table 1: Decision Unit Sampling Conditions
DU Remarks

1,2,12-20 | No deviations

Minor deviations. The northern portion of the DU had limited accessibility due to the

3-11

steep embankment and thick vegetative cover.

Minor deviations. The full 50-foot DU width could not be accessed based on water
21-24 levels. However, samples were collected at low tide to maximize the width of the DU

sampled.

Photographs of each DU that depict general site conditions and accessibility limitations are included as
Appendix A for reference.

As prescribed in the SAP, samples were sieved using a No. 5 (4.00 mm) screen to remove debris and ensure
that sufficient sample material was available for analysis. Any suspected projectile fragments that were
sieved from the DU-MISs were logged and reported. A summary of sieved material for each DU-MIS is
presented below:

Table 2: Sieved Material Description

DU Description of Sieved Material

1 Organic debris.

1 Dup Organic debris.

1 Trip Organic debris.

2 Organic debris.
3 Organic debris.
4 Organic debris.
5 Organic debris.
6 Organic debris.
7 Organic debris.
8 Organic debris. 3 suspected projectiles. Unidentified metals.
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9 Organic debris. 5 suspected projectiles. Unidentified metals.

10 Organic debris.

11 Organic debris. Unidentified metals.

12 Organic debris. Unidentified metals.

13 Organic debris.

14 Organic debris.

15 Organic debris. 34 suspected projectiles. Unidentified metals.
16 Organic debris. 37 suspected projectiles. Unidentified metals.
17 Organic debris. 4 suspected projectiles.

17 Dup | Organic debris. 4 suspected projectiles.

17 Trip | Organic debris. 4 suspected projectiles.

18 Organic debris. 2 suspected projectiles. Unidentified metals.

18 Dup | Organic debris. 2 suspected projectiles. Unidentified metals.

18 Trip Organic debris. 2 suspected projectiles. Unidentified metals.

19 Organic Debris

20 Organic Debris

20 Dup | Organic Debris

20 Trip Organic Debris

21 Organic Debris

21 Dup | Organic Debris

21 Trip | Organic Debris

22 Organic Debris
23 Organic Debris
24 Organic Debris

24 Dup | Organic Debris

24 Trip | Organic Debris

Photographs of sifted material (organic debris and metals) for each DU-MIS are included as Appendix A for
reference.

In addition to sample collection, efforts were made to assess the shoreline for obvious indicators of erosion
during field work. General shoreline recession was apparent based on the extent of undercutting at the
North and South border fencing. However, there were no obvious indicators of erosion impacting the firing
berms with the exception of the Foxtrot firing berm, which was noted in previous environmental reports
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and was recently addressed by moving the berm back from the shoreline. A significant area adjacent to the
Bravo and Charlie ranges (DUs 10, 11, 12, and 13) included a small swale in the foreshore zone that appears
to act as a settling basin during periods of wave inundation.
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Section 7. Data Quality

Data from an investigation should be of sufficient accuracy and precision to evaluate any potential hazards

and develop future mitigation measures if warranted. Laboratory quality combined with field sampling
quality ensure that the data can be relied on for decision making.

7.1 Laboratory Quality Control

FQ Labs has a quality assurance/quality control (QA/QC) program in place. All analyses were conducted
according to the guidance outlined in EPA SW-846. Laboratory equipment maintenance was conducted in
accordance with the approved laboratory QA program and as specified by the analytical method employed
for sample analyses. The calibration certificate is included in Appendix B.

MCBH identified transcription errors between the laboratory’s raw data and certificate of analysis. The
laboratory corrected the errors via a Corrective Action Form and issued a new certificate analysis for the
affected samples. The transcription errors occurred in DUs with results below TIER 1 unrestricted EALs
associated with residential use. A copy of the Corrective Action Form is included with the laboratory
analytical results in Appendix B.

7.1.1 Surface Soil Samples

QC checks were conducted concurrently with the samples collected during this investigation. No deviations
were noted for the analytical methods specified in this plan. Laboratory QC checks included the following
QC samples:

e Method blanks and reagent blanks

e  Matrix spike (MS) samples

e  Matrix spike duplicate (MSD) samples

e Laboratory Control Sample / Lab Control Sample Duplicate (LCS / LCSD)

7.2 Field Quality Control

QA of samples collected in the field was ensured using trained sampling personnel, documented and
standardized procedures, and second-party review of field logs and notes. Independent third parties from
University of Hawaii and Brigham Young University observed all portions of field work, including equipment
preparation, sample collection, sample processing and documentation, and completion of chain of custody
forms. A representative from the HDOH-HEER office also observed field work.

Prior to sampling, the Project Manager inspected all supplies and consumables to ensure that they were
acceptable for use. Sample containers were new resealable freezer bags. Scoops were individually sealed
and used once per DU. New gloves were used for each DU sampling effort as well as for each DU sample
processing and sealing. The sieve was washed in potable water with phosphate free detergent scrub and
double rinsed in potable water. Wash and rinse water were routinely replaced. All samples were
consistently collected, labeled, preserved, and transported in a manner that maintains their integrity for
their intended purposes. As noted earlier, field triplicates were collected for field quality control purposes
at six DUs.
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7.3 Field Replicates Analyses and Summary

Statistical evaluation of replicate sample data precision was conducted by calculating and evaluating the
Relative Standard Deviation (RSD) of the chemical concentrations for the data set. The data precision
validation (replicate samples only) is provided below:

Table 3: Replicate Data Evaluation

DU 1
Analyte 1 1 Dup 1 Trip Mean SD RSD
Copper 2.5 2.29 2.46 2.4 0.112 461
Antimony 0.19 0.192 0.158 0.2 0.019 10.6
Lead 16.5 16.9 14.8 16.1 1.12 6.94
DU 17
Analyte 17 17 Dup 17 Trip Mean SD RSD
Copper 40.2 41.1 37.3 39.5 1.99 5.02
Antimony 1.75 2.07 2.5 2.1 0.376 17.9
Lead 326 299 459 361.3 85.7 23.7
DU 18
Analyte 18 18 Dup 18 Trip Mean SD RSD
Copper 17.6 13.9 15.9 15.8 1.85 11.7
Antimony 0.567 0.577 0.389 0.5 0.106 20.7
Lead 149 94 98.7 113.9 30.5 26.8
DU 20
Analyte 20 20 Dup 20 Trip Mean SD RSD
Copper 2.93 4.19 3.96 3.7 0.671 18.2
Antimony 0.063 0.074 0.068 0.1 0.006 8.06
Lead 9.46 8.63 9.32 9.1 0.444 4.86
DU 21
Analyte 21 21 Dup 21 Trip Mean SD RSD
Copper 1.59 1.45 1.53 15 0.070 461
Antimony 0.064 0.061 0.052 0.1 0.006 10.6
Lead 5.75 531 5.36 55 0.241 4.40
DU 24
Analyte 24 24 Dup 24 Trip Mean SD RSD
Copper 2.04 1.96 1.47 1.8 0.309 16.9
Antimony 0.064 0.051 0.052 0.1 0.007 13.0
Lead 7.79 7.58 7.5 7.6 0.150 1.96
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7.4 Field Data Quality Assessment

Data quality was assessed by evaluating the precision, accuracy, representativeness, completeness, and
comparability parameters both qualitatively and quantitatively. Data from the MIS provides estimates of
the concentrations of lead, antimony, and copper for each DU. As the DU-MIS process must estimate the
concentrations, a measure of the variation from the mean is required to understand how well it represents
the area. The standard deviations and means for lead, antimony, and copper were calculated and used to
develop an RSD.

The data quality assessment from the SAP was set at the following:
a. An RSD for replicate sample data <35 percent suggests that the sampling method has good

reproducibility and, assuming the samples were properly collected and processed, the data can be
used for reliable decision making.

b. An RSD >35 percent but <50 percent indicates less reliable but still acceptable data for decision
making, given the typical safety factor built into risk-based action levels.

c. An RSD >50 percent but <100 percent indicates poor data precision.

The RSD for the six field replicates met the data quality objective of <35% as outlined in the SAP, thus, data
for DUs where replicate samples were not collected can be assumed to be representative without
adjustment. The DU Data Quality Evaluation process was performed using Figure 8, where all requirements
were met.

7.5 Data Quality Conclusions

The overall review of the laboratory quality control and field quality control indicated that the data can be
relied upon to make decisions about the site conditions and contaminant levels.
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Section 8. Analytical Results

DU-MIS samples were sent to FQ Labs in Honolulu, HI for analysis. Sample results were compared to the
HDOH EALs per paragraph 3.3.2 Soil Screening Criteria. Copies of the laboratory results and executed chain-
of-custodies are included as Appendix B.

Table 4: Analytical Results

DU-MIS Sample ID | Sample Date | Copper (mg/kg) | Antimony (mg/kg) | Lead (mg/kg) | pH
1 2/14/2024 2.42 0.18 16.07 8.9
2 2/14/2024 3.38 0.203 28.2 8.8
3 2/14/2024 5.82 0.162 40.3 8.6
4 2/14/2024 7.61 0.178 66.9 8.6
5 2/14/2024 4.32 0.166 35 8.8
6 2/14/2024 2.86 0.188 21.3 8.8
7 2/15/2024 494 0.105 26.1 8.7
8 2/15/2024 7.34 0.382 76.5 8.7
9 2/14/2024 10.2 0.705 112 8.2
10 2/14/2024 11.2 0.348 49.0 8.3
11 2/15/2024 7.13 0.233 46.4 8.1
12 2/14/2024 39.3 2.20 344 8.1
13 2/15/2024 30.7 2.54 357 8.4
14 2/14/2024 112 4.04 1946 7.8
15 2/14/2024 138 46.5 5375 8.4
16 2/15/2024 69.5 7.60 937 8.2
171 2/14/2024 39.5 2.11 361 8.4
181 2/14/2024 15.8 0.511 114 8.6
19 2/14/2024 2.87 0.086 10.5 9.1
201 2/14/2024 3.69 0.068 9.14 8.7
211 2/14/2024 1.52 0.059 5.47 8.8
22 2/14/2024 7.13 0.233 46.4 9.2
23 2/15/2024 1.94 0.254 9.17 9.3
244 2/14/2024 1.82 0.056 7.62 9.2
Tier | EAL Unrestricted 630 6.3 200 n/a
Tier | EAL Restricted (C/1) 2,500 82 800 n/a
Exceeds Tier | EAL Unrestricted
Exceeds Tier | EAL Restricted (C/I)

L Arithmetic mean of triplicates used for concentrations per HDOH-HEER TGM guidance.
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Section 9. Summary of Results

DU-MIS sampling results indicate six DUs (12, 13, 14, 15, 16, 17) contain lead concentrations above Tier 1
Unrestricted (Residential) EALs and three DUs (14, 15, 16) contain lead concentrations above Tier 1
Commercial/Industrial EALs.

DU-MIS sampling results indicate two DUs (15, 16) contain antimony concentrations above Tier 1
Unrestricted (Residential) EALs. No DU-MIS samples exceeded antimony Tier 1 Commercial/Industrial EALs.

No DU-MIS samples exceed Tier 1 Unrestricted (Residential) or Commercial/Industrial EALs for copper.

Lead, antimony, and copper identified above respective Tier 1 EALs for either residential or
commercial/industrial uses (12, 13, 14, 15, 16, 17) are contained to the areas immediately behind Charlie,
Delta, Echo, and Foxtrot ranges, as well as the small access road area between Bravo and Charlie ranges.
The highest concentrations of lead and antimony were identified in DUs 14, 15, and 16, which are located
immediately behind Charlie, Delta, and Echo ranges. Figures depicting DU-boundaries and measured
concentrations of lead, antimony, and copper are included as Figures 5, 6, and 7.

As presented in Section 6, significant quantities of sifted metals (i.e., suspected projectile fragments) were
identified in the material sifted from DUs 15 and 16. No metals were identified in the material sifted from
DU 14.
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Section 10. Conclusions

10.1 Conclusions

The primary objective of this project was to answer the following questions:

1. Is lead present in the vegetated foreshore zone soil and shoreline? Yes. If so, is it at levels exceeding
guidance levels for commercial/industrial land use? Yes, for DUs 14, 15, 16. Additionally, it is present
in DUs 12, 13, and 17 at levels exceeding Unrestricted/Residential uses.

2. Is antimony present in the vegetated foreshore zone soil and shoreline? Yes. If so, is it at levels
exceeding guidance levels for commercial/industrial land use? No, for all DUs; however, it is present in
DUs 15 and 16 at levels exceeding Unrestricted/Residential uses.

3. Is copper present in the vegetated foreshore zone soil and shoreline? Yes. If so, is it at levels exceeding
guidance levels for commercial/industrial land use? No, for all DUs for both Commercial/Industrial uses
and Unrestricted/Residential uses.

The results of MCBH'’s site investigation confirm the presence of lead and antimony above Tier 1 EALs for
commercial/Industrial land use, and in some instances Unrestricted (Residential) uses, in soils located
within the boundary of PRTF. As PRTF is an active training range, the presence of lead and antimony is
expected within the range. The results of this investigation also found lead, antimony, and copper in the
soil behind the firing berms, where active firing does not occur, but still in an area located within the range.
The presence of metals in this area can likely be attributed to historic firing berm and shoreline
maintenance activities (stabilization, sifting, etc.), as evidenced by suspected projectile fragments identified
in DU-MIS samples.

During the site investigation, the PRTF shoreline was observed for obvious indicators of erosion. Consistent
with the 2015 Shoreline Erosion Study, and the 2019 Shoreline Stabilization EA, the area immediately
behind the former Foxtrot firing berm showed the greatest potential for shoreline creep. The presence of
sand within the former Foxtrot firing range indicates inward movement of beach dunes and potential for
future inundation.

There were no obvious indicators of erosion observed behind Alpha, Bravo, Charlie, Delta, and Echo firing
berms during fieldwork conducted for the site investigation. A significant area adjacent to the Bravo and
Charlie ranges (DUs 10, 11, 12, and 13) included a small swale in the vegetated foreshore zone that appears
to act as a settling basin during periods of wave inundation.

10.2 Next Steps

As Pu’uloa Range is an active firing range, and closed to the public, no further immediate action is warranted
at this time. However, the results of this site investigation indicate long-term monitoring and management
practices are warranted to regularly observe conditions of the firing berms and coastline system.

Concurrent to conducting this site investigation, MCBH requested the Navy and Marine Corps Force Health
Protection Command (NMCFHPC) to perform an evaluation to determine the risk associated with potential
exposure to MC (i.e., antimony, copper, and lead), in the vegetated foreshore zone and shoreline of PRTF.
The NMCFHPC Health Risk Evaluation is included as Appendix C.
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Photo 69: Decision Unit 24 (Duplicate) — Sifted Material Photo 70: Decision Unit 24 (Triplicate) — Sifted Material
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FQLabs

Analysts of Excellence

3170-A Ualena Street « Honolulu, HI 96819 = Tel: (808) 839-9444 » Fax: (808) 839-8744 « fgl@fglab.com

FooD, WATER, SOIL & ENVIRONMENTAL TESTING & CONSULTING

3/25/2024

Case Narrative
Project: MCBH Soil
Project #: 240214-2677-012

Twenty-seven (27) soil samples received by FQLabs on 02/14/2024. The samples were collected on 02/14/24.
The temperature of the cooler was 16.9 degrees Celsius upon receipt.

Nine (9) soil samples received on 02/15/24. The samples collected on 02/15/24. The temperature of the cooler
was 1.0 degrees Celsius upon receipt.

The samples received on the two different dates were analyzed together for Total Metals (EPA 3051/6020B),
per submitted by Marine Corps Base Chain of Custody, pH (SM 4500-H) was added on 02/26/24 @ 9:49 a.m.

The holding time and analytical criteria were met for the above mentioned.

Metals

Samples were digested and analyzed on 03/08/24 @ 18:25 and completed on 03/09 @ 04:45.
Initial calibration (03/08/24)- The RSD % for Copper (100%), Antimony (95.6%) and Lead (93.7%).
The linearity conditions for the multi-analyte methods were met as specified in EPA Method 6010D.

Please feel free to contact me if there are any questions.
Kind regards,

Tai Khan
Lab Director




FQLabs

Analysts of Excellence

3170-A Ualena Street « Honolulu, HI 96819 » Tel: (808) 839-9444 e Fax: (808) 839-9744 » fgl@fglab.com

Foop, WATER, SOIL & ENVIRONMENTAL TESTING & CONSULTING

5/6/2024

Corrective Action Report

Issue ldentified:

Incorrect results were reported for four samples due to a software glitch; Soil testing was done for Marine Corps
Base Hawaii on March 8"2024.

Root Cause Analysis:
Upon review of raw data, it was found that a glitch in the software caused the incorrect reporting of four samples:
l. Unit 21, Lab #65
i Unit 21.1, Lab #66
ill.  Unit21.2, Lab #67
V. Unit 22, Lab #68

It pulled the results from the following samples, Unit 24.1, Lab #70 as Unit 21, Unit 24.2, Lab #71 as 21.1, Unit 7,
Lab #72 as Unit 21.2 and Unit 11, Lab #73 as Unit 22.

Corrective Action Taken:

1. Software Glitch Identification: The software glitch was identified which caused incorrect reporting of the soil
test results.

2. Software Correction: The identified glitch in the software was corrected to ensure accurate reporting of the soil
test results.

3. Data Correction: The incorrect soil test results were corrected based on the corrected software output.

Preventive Measures:

1. Software Testing: Regular software testing will be conducted to identify and rectify any glitthes in a timely
manner.

2. Data Verification: A data verification step will be added to ensure the accuracy of the reported test results.

Conclusion:

The software glitch has been corrected and the incorrect soil test results have been rectified. Preventive measures
have been put in place to avoid such issues in the future.



FQLabs

Analysts of Excellence

3170-A Ualena Street « Honolulu, HI 96819 « Tel: (808) 839-9444 « Fax: (808) 839-9744 « fql@fglab.com

Foobp, WATER, SUIL & ENVIRONMENTAL TE‘:TINI & CONSULTING

Certificate of Analysis

Marine Corps Base Hi
P.O. Box 63002
Kaneohe, Hawaii 96863 Received: 02/14/24 @ 16:20
Attn: Peter Evans Completed: 03/09/24 @ 04:45
Project Name: Soil Metal Testing
Project number: 240214-2677-012 Sampler: Katherine Smith

ANALYTE Results Units RDL Test Method Analyzed By
Sample ID: Decision Unit 21, Total Metal. Lab #65 Sampled: 02/14/24 @ 15:15
Copper 1.59 mg/kg dry wt,  0.005 3051/6020B 3/9/2024 1:30:57 AM FK
Antimony 0.064 mag/kg dry wt.  0.005 3051/60208 3/9/2024 1:30:57 AM FK
Lead 5.75 mg/kg dry wt.  0.005 3051/60208 3/9/2024 1:30:57 AM FK
Sample ID: Decision Unit 21 Dup, Total Metal. Lab #66 Sampled: 02/14/24 @ 15:17
Copper 1.45 mg/kg dry wt.  0.005 3051/6020B 3/9/2024 1:34:42 AM FK
Antimony 0.061 mg/kg dry wt.  0.005 3051/60208 3/9/2024 1:34:42 AM FK
Lead 5.31 ma/kg dry wt.  0.005 3051/6020B 3/9/2024 1:34:42 AM FK
Sample ID: Decision Unit 21 Trip, Total Metal. Lab #67 Sampled: 02/14/24 @ 15:20
Copper 1.53 mg/kg dry wt. 0,005 3051/60208 3/9/2024 1:38:28 AM FK
Antimony 0.052 ma/kg dry wt. ~ 0.005 3051/60208 3/9/2024 1:38:28 AM FK
Lead 5.36 mg/kg dry wt.  0.005 3051/6020B 3/9/2024 1:38:28 AM FK
Sample ID: Decision Unit 22, Total Metal. Lab #68 Sampled: 02/14/24 @ 15:22
Copper 1.15 mag/kg dry wt.  0.005 3051/60208 3/9/2024 1:42:15 AM FK
Antimony 0.044 mg/kg dry wt.  0.005 3051/60208 3/9/2024 1:42:15 AM FK
Lead 6.90 mg/kg dry wt.  0.005 3051/60208 3/9/2024 1:42:15 AM FK
Sample ID: Decision Unit 24, Total Metal. Lab #69 Sampled: 02/14/24 @ 15:25
Copper 2.04 mg/kg dry wt. 0,005 3051/6020B 3/9/2024 1:46:01 AM FK
Antimony 0.064 mg/kg dry wt.  0.005 3051/60208 3/9/2024 1:46:01 AM FK
Lead 7.79 mg/kg dry wt.  0.005 3051/6020B 3/9/2024 1:46:01 AM FK
Sample ID: Decision Unit 24 Dup, Total Metal. Lab #70 Sampled: 02/14/24 @ 15:27
Copper 1.96 mg/kg dry wt.  0.005 3051/6020B 3/9/2024 1:49:48 AM FK
Antimony 0.051 mg/kg dry wt.  0.005 3051/6020B 3/9/2024 1:49:48 AM FK
Lead 7.58 may/kg dry wt. 0.005 3051/60208 3/9/2024 1:49:48 AM FK
Sample ID: Decision Unit 24 Trip, Total Metal. Lab #71 Sampled: 02/14/24 @ 15:29
Copper 1.47 ma/kg dry wt.  0.005 3051/6020B 3/9/2024 2:14:02 AM FK
Antimony 0.052 mg/kg dry wt.  0.005 3051/60208 3/9/2024 2:14:02 AM FK
Lead 7.50 mg/kg dry wt.  0.005 3051/60208 3/9/2024 2:14:02 AM FK

NA = Not Applicable

ND = Not Detected
RDL=Reporting detection limit. /(
£ & AL

Approved by: .
Date: 5672024

Revised

page 3 of 3




Marine Corps Base Hawaii
Box 64122, Building 3B, Room 326
CAMP H.M. SMITH, HI, 96861-4211

Attn:Peter Evans

Project Name: Soil Metal Testing

FQ Labs

3170 Ualena Street, Unit A

Honolulu, HI 96819

Phone: 808-839-9444, Fax: 808-839-9744

CERTIFICATE OF ANALYSIS

Received:
Completed:
Project Number:
Temperature:

02/14/2024 @ 4:20 PM
03/09/2024 @ 4:45 AM
240214-2677-012

15.6 °C

Sample ID: 240214-2677-012-01

Soil Sample- Lab # 45
Decision Unit 1

Sampled: 2/14/2024 @ 2:13PM

Sampler: Katherine Smith

Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.84 pH unit 0.10 EPA 9045 D 02/23/2024 3:28PM  AA
Sample ID: 240214-2677-012-02 Soil Sample- Lab # 46 Sampled: 2/14/2024 @ 2:17PM Sampler: Katherine Smith
Decision Unit 1 Duplicate
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.79 pH unit 0.10 EPA 9045 D 02/23/2024 3:28PM AA
Sample ID: 240214-2677-012-03 Soil Sample- Lab # 47 Sampled: 2/14/2024 @ 2:20 PM Sampler: Katherine Smith
Decision Unit 1 Triplicate
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.91 pH unit 0.10 EPA 9045 D 02/23/2024 3:28PM  AA
Sample ID: 240214-2677-012-04 Soil Sample- Lab # 48 Sampled: 2/14/2024 @ 2:09 PM Sampler: Katherine Smith
Decision Unit 2
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.77 pH unit 0.10 EPA 9045D 02/23/2024 3:28PM AA
Sample ID: 240214-2677-012-05 Soil Sample- Lab # 49 Sampled: 2/14/2024 @ 2:50 PM Sampler: Katherine Smith
Decision Unit 3
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.58 pH unit 0.10 EPAS045D 02/23/2024 3:28 PM  AA
Sample ID: 240214-2677-012-06 Soil Sample- Lab # 50 Sampled: 2/14/2024 @ 1:57 PM Sampler: Katherine Smith
Decision Unit 4
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.55 pH unit 0.10 EPA 9045D 02/23/2024 3:28PM  AA
Sample ID: 240214-2677-012-07 Soil Sample- Lab #51 Sampled: 2/14/2024 @ 2:31PM Sampler: Katherine Smith
Decision Unit 5
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.76 pH unit 0.10 EPAS045D 02/23/2024 3:28PM  AA

Tuesday, March 12, 2024
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Marine Corps Base Hawaii

Box 64122, Building 3B, Room 326
CAMP H.M. SMITH, HI, 96861-4211

Attn:Peter Evans

Project Name: Soil Metal Testing

CERTIFICATE OF ANALYSIS

Received:
Completed:
Project Number:
Temperature:

02/14/2024 @ 4:20 PM
03/09/2024 @ 4:45 AM
240214-2677-012

15.6 °C

Sample ID: 240214-2677-012-08

Soil Sample- Lab # 52
Decision Unit 6

Sampled: 2/14/2024 @ 1:55PM

Sampler: Katherine Smith

Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.80 pH unit 0.10 EPA 9045 D 02/23/2024 3:28PM AA
Sample ID: 240214-2677-012-09 Soil Sample- Lab #53 Sampled: 2/14/2024 @ 2:25PM Sampler: Katherine Smith
Decision Unit 10
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.33 pH unit 0.10 EPAS045D 02/23/2024 3:28 PM  AA
Sample ID: 240214-2677-012-10 Soil Sample- Lab # 54 Sampled: 2/14/2024 @ 2:54PM Sampler: Katherine Smith
Decision Unit 14
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 7.84 pH unit 0.10 EPA 9045 D 02/26/2024 9:06 AM AA
Sample ID: 240214-2677-012-11 Soil Sample- Lab # 55 Sampled: 2/14/2024 @ 2:35PM Sampler: Katherine Smith
Decision Unit 17
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.34 pH unit 0.10 EPA9045D 02/26/2024 9:06 AM AA
Sample ID: 240214-2677-012-12 Soil Sample- Lab # 56 Sampled: 2/14/2024 @ 2:40 PM Sampler: Katherine Smith
Decision Unit 17 Duplicate
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.40 pH unit 0.10 EPAS045D 02/26/2024 9:06 AM AA
Sample ID: 240214-2677-012-13 Soil Sample- Lab # 57 Sampled: 2/14/2024 @ 2:46 PM sampler: Katherine Smith
Decision Unit 17 Triplicate
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.52 pH unit 0.10 EPA 045D 02/26/2024 9:06 AM AA
Sample ID: 240214-2677-012-14 Soil Sample- Lab # 58 Sampled: 2/14/2024 @ 2:57 PM Sampler: Katherine Smith
Decision Unit 18
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.64 pH unit 0.10 EPA 9045 D 02/26/2024 9:06 AM AA
Sample ID: 240214-2677-012-15 Soil Sample- Lab # 59 Sampled: 2/14/2024 @ 3:01PM Sampler: Katherine Smith
Decision Unit 18 Duplicate
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.48 pH unit 0.10 EPA 9045 D 02/26/2024 9:06 AM AA

Tuesday, March 12, 2024
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Marine Corps Base Hawaii

Box 64122, Building 3B, Room 326
CAMP H.M. SMITH, HI, 96861-4211

Attn:Peter Evans

Project Name: Soil Metal Testing

CERTIFICATE OF ANALYSIS

Received:
Completed:
Project Number:
Temperature:

02/14/2024 @ 4:20 PM
03/09/2024 @ 4:45 AM
240214-2677-012

20.2 °C

Sample ID: 240214-2677-012-16

Soil Sample- Lab # 60
Decision Unit 18 Triplicate

Sampled: 2/14/2024 @ 3:03 PM

Sampler: Katherine Smith

Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.60 pH unit 0.10 EPA 9045 D 02/26/2024 9:06 AM AA
Sample ID: 240214-2677-012-17 Soil Sample- Lab # 61 Sampled: 2/14/2024 @ 3:06 PM Sampler: Katherine Smith
Decision Unit 19
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 9.09 pH unit 0.10 EPA 9045 D 02/26/2024 9:06 AM AA
Sample ID: 240214-2677-012-18 Soil Sample- Lab # 62 Sampled: 2/14/2024 @ 3:09 PM Sampler: Katherine Smith
Decision Unit 20
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.75 pH unit 0.10 EPA 8045 D 02/26/2024 9:06 AM AA
Sample ID: 240214-2677-012-19 Soil Sample- Lab # 63 Sampled: 2/14/2024 @ 3:12PM Sampler: Katherine Smith
Decision Unit 20 Duplicate
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.65 pH unit 0.10 EPA 9045 D 02/26/2024 9:06 AM AA
Sample ID: 240214-2677-012-20 Soil Sample- Lab # 64 Sampled: 2/14/2024 @ 3:14PM Sampler: Katherine Smith
Decision Unit 20 Triplicate
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.68 pH unit 0.10 EPA 9045 D 02/26/2024 9:06 AM AA
Sample ID: 240214-2677-012-21 Soil Sample- Lab # 65 Sampled: 2/14/2024 @ 3:15PM Sampler: Katherine Smith
Decision Unit 21
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.63 pH unit 0.10 EPA 9045 D 02/26/2024 9:.06 AM AA
Sample ID: 240214-2677-012-22 Soil Sample- Lab # 66 Sampled: 2/14/2024 @ 3:17PM Sampler: Katherine Smith
Decision Unit 21 Duplicate
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.60 pH unit 0.10 EPA 9045D 02/26/2024 9:06 AM AA
Sample ID: 240214-2677-012-23 Soil Sample- Lab # 67 Sampled: 2/14/2024 @ 3:20 PM Sampler: Katerine Smith
Decision Unit 21 Triplicate
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 9.30 pH unit 0.10 EPA 9045 D 02/26/2024 9:06 AM AA

Tuesday, March 12, 2024
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Marine Corps Base Hawaii
Box 64122, Building 3B, Room 326
CAMP H.M. SMITH, HI, 96861-4211
Attn:Peter Evans

Project Name: Soil Metal Testing

CERTIFICATE OF ANALYSIS

Received:
Completed:
Project Number:
Temperature:

02/14/2024 @ 4:20 PM
03/09/2024 @ 4:45 AM
240214-2677-012

16.9 @

Sample ID: 240214-2677-012-24

Soil Sample- Lab # 68
Decision Unit 22

sampled: 2/14/2024 @ 3:22PM

Sampler: Katherine Smith

Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 9.23 pH unit 0.10 EPA 9045 D 02/26/2024 9:06 AM AA
Sample 1D: 240214-2677-012-25 Soil Sample- Lab # 69 Sampled: 2/14/2024 @ 3:25PM Sampler: Katherine Smith
Decision Unit 24
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 9.17 pH unit 0.10 EPA 9045 D 02/26/2024 9:06 AM AA
Sample ID: 240214-2677-012-26 Soil Sample- Lab # 70 Sampled: 2/14/2024 @ 3:27 PM Sampler: Katherine Smith
Decision Unit 24 Duplicate
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 9.05 pH unit 0.10 EPA 8045 D 02/26/2024 9:06 AM AA
Sample ID: 240214-2677-012-27 Soil Sample- Lab # 71 Sampled: 2/14/2024 @ 3:29 PM Sampler: Katherine Smith
Decision Unit 24 Triplicate
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 9.26 pH unit 0.10 EPA 9045 D 02/26/2024 9:06 AM AA

Approved By: j/ﬂé/cﬁuﬂ_ %/MZL*

Tuesday, March 12, 2024
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FQLabs

Analysts of Excellence

3170-A Ualena Street » Honolulu, HI 96819  Tel; (808) 839.9444 « Fax: (BOB) 839.9744 « fgl@fglab.com

Foop, WATER, So1L & ENVIRONMENTAL TESTING & CONSULTING

Certificate of Analysis

Marine Corps Base Hi
P.0O. Box 63002
Kaneohe, Hawail 968563 Received: 02/14/24 @ 16:20
Attn: Peter Evans Completed: 03/09/24 @ 04:45
Project Name: Soil Metal Testing
Project number: 240214-2677-012 Sampler: Katherine Smith

ANALYTE Results Units RDL Test Method Analyzed By
Sample ID: Decision Unit 17, Total Metal. Lab #55 Sampled: 02/14/24 @ 14:35
Copper 40.2 mag/kg dry wt.  0.020 3051/6020B 3/8/2024 11:48:15 PM FK
Antimony 1.75 ma/kg dry wt. 0,020 3051/60208 3/8/2024 11:48:15 PM FK
Lead 326 ma/kg dry wt. 0,020 3051/60208 3/8/2024 11:48:15 PM FK
Sample ID: Decision Unit 17 Dup, Total Metal. Lab #56 Sampled: 02/14/24 @ 14:40
Copper 41.1 mg/kg dry wt.  0.020 3051/6020B 3/8/2024 11:56:05 PM FK
Antimony 2.07 mg/kg dry wt.  0.020 3051/60208 3/8/2024 11:56:05 PM FK
Lead 299 mg/kg dry wt.  0.020 3051/6020B 3/8/2024 11:56:05 PM FK
Sample ID: Decision Unit 17 Trip, Total Metal. Lab #57 Sampled: 02/14/24 @ 14:46
Copper 37.3 mg/kg dry wt.  0.020 3051/60208 3/9/2024 12:01:55 AM FK
Antimony 2.50 mg/kg dry wt.  0.020 3051/60208 3/9/2024 12:01:55 AM FK
Lead 459 mg/kg dry wt.  0.020 3051/60208 3/9/2024 12:01:55 AM FK
Sample ID: Decision Unit 18, Total Metal. Lab #58 Sampled: 02/14/24 @ 14:57
Copper 17.6 mg/kg dry wt.  0.010 3051/60208 3/9/2024 12:05:42 AM FK
Antimony 0.567 ma/kg dry wt.  0.010 3051/60208 3/9/2024 12:05:42 AM FK
Lead 145 mg/kg dry wt.  0.010 3051/60208 3/9/2024 12:05:42 AM FK
Sample ID: Decision Unit 18 Dup, Total Metal. Lab #59 Sampled: 02/14/24 @ 15:01
Copper 13.9 mg/kg dry wt.  0.010 3051/60208 3/9/2024 12:10:53 AM FK
Antimony 0.577  mg/kg dry wt.  0.010 3051/6020B  3/9/2024 12:10:53 AM FK
Lead 94.0 mg/kg dry wt.  0.010 3051/60208 3/9/2024 12:10:53 AM FK
Sample ID: Decision Unit 1B Trip, Total Metal. Lab #60 Sampled: 02/14/24 @ 15:03
Copper 15.9 mg/kg dry wt.  0.010 3051/60208 3/9/2024 12:15:40 AM FK
Antimony 0.389 mg/kg dry wt.  0.010 3051/60208 3/9/2024 12:15:40 AM FK
Lead 98.7 ma/kg dry wt. 0.010 3051/60208 3/9/2024 12:15:40 AM FK
Sample ID: Decision Unit 19, Total Metal. Lab #61 Sampled: 02/14/24 @ 15:06
Copper 2.87 mg/kg dry wt.  0.005 3051/60208 3/9/2024 1:01:08 AM FK
Antimony 0.086 ma/kg dry wt.  0.005 3051/6020B 3/9/2024 1:01:08 AM FK
Lead 10.5 mg/kg dry wt.  0.005 3051/60208 3/9/2024 1:01:08 AM FK
Sample ID: Decision Unit 20 Total Metal. Lab #62 Sampled: 02/14/24 @ 15:09
Copper 2.93 ma/kg dry wt.  0.005 3051/60208 3/9/2024 1:05:17 AM FK
Antimony 0.063 ma/kg dry wt.  0.005 3051/6020B 3/9/2024 1:05:17 AM FK
Lead 9.46 ma/kg dry wt. 0,005 3051/60208 3/9/2024 1:05:17 AM FK
Sample 1D: Decision Unit 20 Dup, Total Metal. Lab #63 Sampled: 02/14/24 @ 15:12
Copper 4.19 mg/kg dry wt.  0.005 3051/60208 3/9/2024 1:23:26 AM FK
Antimony 0.074 mg/kg dry wt.  0.005 3051/6020B 3/9/2024 1:23:26 AM FK
Lead 8.63 mg/kg dry wt.  0.005 3051/60208 3/9/2024 1:23:26 AM FK
Sample ID: Decision Unit 20 Trip, Total Metal. Lab #64 Sampled: 02/14/24 @ 15:14
Copper 3.96 mg/kg dry wt.  0.005 3051/60208 3/9/2024 1:27:11 AM FK
Antimony 0.068 mg/kg dry wt.  0.005 3051/60208 3/9/2024 1:27:11 AM FK
Lead 9.32 mg/kg dry wt.  0.005 3051/6020B 3/9/2024 1:27:11 AM FK
NA = Net Applicable
ND = Not Detected
ROL=Reperting detection limit.

Approved by: ... )i,
Date: 3/11%2024 page 2 of 3




FQLabs

Analysts of Excellence

3170-A Ualena Street « Honolulu, HI 96819 « Tel: (B08) 839-9444 « Fax: (808) 839-9744 « {gl@fylab.com

Foop, WATER, S501L & ENVIRONMENTAL TESTING & CONSULTING

Certificate of Analysis

Marine Corps Base Hi
P.O. Box 63002
Kaneohe, Hawail 96863 Received: 02/14/24 @ 16:20
Attn: Peter Evans Completed: 03/09/24 @ 04:45
Project Name: Soil Metal Testing
Project number: 240214-2677-012 Sampler: Katherine Smith

ANALYTE Results Units RDL Test Method Analyzed By
Sample ID: Decision Unit 21, Total Metal. Lab #65 Samg[éd: 02/14/24 @ 15:15
Copper 1.96 mg/kg dry wt.  0.005 3051/60208 3/9/2024 1:30:57 AM FK
Antimony 0.051 ma/kg dry wt.  0.005 3051/60208 3/9/2024 1:30:57 AM FK
Lead 7.58 ma/kg dry wt.  0.005 3051/6020B 3/9/2024 1:30:57 AM FK

Sample ID: Decision Unit 21 Dup, Total Metal. Lab #66

Sampled: 02/14/24 @ 15:17

Copper 1.47 mag/kg dry wt.  0.005
Antimony 0.052 mg/kg dry wt.  0.005
Lead 7.50 ma/kg dry wt.  0.005

Sample ID: Decision Unit 21 Trip, Total Metal, Lab #67

3051/6020B 3/9/2024 1:34:42 AM FK
3051/60208 3/9/2024 1:34:42 AM FK
3051/60208 3/9/2024 1:34:42 AM FK

Sampled: 02/14/24 @ 15:20

Copper 4,94 mg/kg dry wt.  0.005
Antimony 0.105 ma/kg dry wt.  0.005
Lead 26.1 mg/kg dry wt. 0,005

Sample ID: Decision Unit 22, Total Metal. Lab #68

Copper 7.13 ma/kg dry wt. ~ 0.005
Antimony 0.233 mag/kg dry wt.  0.005
Lead 46.4 mg/kg dry wt.  0.005

Sample ID: Decision Unit 24, Total Metal. Lab #69

3051/60208 3/9/2024 1:38:28 AM FK
3051/60208 3/9/2024 1:38:28 AM FK
3051/60208 3/9/2024 1:38:28 AM FK
Sampled: 02/14/24 @ 15:22
3051/60208 3/9/2024 1:42:15 AM FK
3051/60208 3/9/2024 1:42:15 AM FK
3051/60208 3/9/2024 1:42:15 AM FK

Sampled: 02/14/24 @ 15:25

Copper 2.04 mg/kg dry wt.  0.005
Antimony 0.064 mg/kg dry wt.  0.005
Lead 779 mg/kg dry wt.  0.005

Sample ID: Decision Unit 24 Dup, Total Metal. Lab #70

3051/60208 3/9/2024 1:46:01 AM FK
3051/6020B 3/9/2024 1:46:01 AM FK
3051/60208 3/9/2024 1:46:01 AM FK

Sampled: 02/14/24 @ 15:27

Copper 1.96 mg/kg dry wt.  0.005
Antimony 0.051 ma/kg dry wt.  0.005
Lead 7.58 ma/kg dry wt.  0.005

Sample ID: Dedision Unit 24 Trip, Total Metal. Lab #71

3051/60208 3/9/2024 1:49:48 AM FK
3051/60208 3/9/2024 1:49:48 AM FK
3051/60208 3/9/2024 1:49:48 AM FK

Sampled: 02/14/24 @ 15:29

Copper 1.47 mg/kg dry wt. 0,005
Antimony 0.052 mg/kg dry wt.  0.005
Lead 7.50 ma/kg dry wt. 0,005

NA = Not Applicable
N = Not Detected
ROL=Reporting detection limit.

3051/60208 3/9/2024 2:14:02 AM FK
3051/60208 3/9/2024 2:14:02 AM FK
3051/6020B 3/9/2024 2:14:02 AM FK

Approved by: .. fb b

Date: 3/11 4 page 3 of 3




FQLabs

Analysts of Excellence

3170-A Ualena Street » Honoluly, HI 96819 « Tel: (808) 839-9444 » Fax; (808) 839-9744 « {qi@fglab.com

Foop, WATER, SO01L & ENVIRONMENTAL TESTING & CONSULTING

Certificate of Analysis

Marine Corps Base Hi
P.O. Box 63002
Kaneohe, Hawail 96863 Received: 02/14/24 @ 16:20
Attn: Peter Evans Completed: 03/09/24 @ 04:45
Project Name: Soil Metal Testing
Project number: 240214-2677-012 Sampler: Katherine Smith

ANALYTE Results Units RDL Test Method Analyzed By
Sample ID: Decision Unit 1, Total Metal. Lab #45 Sampled: 02/14/24 @ 14:13
Copper 2.50 mg/kg dry wt.  0.005 3051/6020B 3/8/2024 9:58:20 PM FK
Antimony 0.190 mg/kg dry wt.  0.005 3051/60208 3/8/2024 9:58:20 PM FK
Lead 16.5 mg/kg dry wt. 0.005 3051/60208 3/8/2024 9:58:20 PM FK
Sample ID: Decision Unit 1 Dup, Total Metal. Lab #46 Sampled: 02/14/24 @ 14:17
Copper 2,29 ma/kg dry wt.  0.005 3051/60208 3/8/2024 10:27:51 PM FK
Antimony 0.192 mg/kg dry wt.  0.005 3051/60208 3/8/2024 10:27:51 PM FK
Lead 16.9 mg/kg dry wt.  0.005 3051/60208 3/8/2024 10:27:51 PM FK
Sample ID: Decision Unit 1 Trip, Total Metal. Lab #47 Sampled: 02/14/24 @ 14:20
Copper 2,46 mg/kg dry wt.  0.005 3051/60208 3/8/2024 10:31:35 PM FK
Antimony 0.158 mg/kg dry wt.  0.005 3051/60208 3/8/2024 10:31:35 PM FK
Lead 14.8 mag/kg dry wt. 0.005 3051/60208 3/8/2024 10:31:35 PM FK
Sample ID: Decision Unit 2, Total Metal. Lab #48 Sampled: 02/14/24 @ 14:09
Copper 3.38 mg/kg dry wt. ~ 0.005 3051/60208 3/8/2024 10:35:19 PM FK
Antimony 0.203 mg/kg dry wt.  0.005 3051/60208 3/8/2024 10:35:19 PM FK
Lead 28.2 mg/kg dry wt.  0.005 3051/60208 3/8/2024 10:35:19 PM FK
Sample 1D: Decision Unit 3, Total Metal. Lab #49 Sampled: 02/14/24 @ 14:50
Copper 5.82 mg/kg dry wt.  0.005 3051/60208 3/8/2024 10:39:03 PM FK
Antimony 0.162 mag/kg dry wt. 0.005 3051/60208 3/8/2024 10:39:03 PM FK
Lead 40.3 mg/kg dry wt.  0.005 3051/60208 3/8/2024 10:39:03 PM FK
Sample ID: Decision Unit 4, Total Metal. Lab #50 Sampled: 02/14/24 @ 13:57
Copper 7.61 mg/kg dry wt, 0,005 3051/60208 3/8/2024 10:42:47 PM FK
Antimony 0.178 mg/kg dry wt.  0.005 3051/60208 3/8/2024 10:42:47 PM FK
Lead 66.9 mg/kg dry wt.  0.005 3051/60208  3/8/2024 10:42:47 PM FK
Sample ID: Decision Unit 5, Total Metal. Lab #51 Sampled: 02/14/24 @ 14:31
Copper 4.32 mg/kg dry wt.  0.005 3051/6020B  3/8/2024 10:51:07 PM FK
Antimony 0.166 mg/kg dry wt.  0.005 3051/60208 3/8/2024 10:51:07 PM FK
Lead 35.0 ma/kg dry wt.  0.005 3051/60208 3/8/2024 10:51:07 PM FK
Sample ID: Decision Unit 6, Total Metal, Lab #52 Sampled: 02/14/24 @ 13:55
Copper 2.86 mg/kg dry wt.  0.005 3051/60208 3/8/2024 10:54:52 PM FK
Antimony 0.188 mg/kg dry wt.  0.005 3051/6020B 3/8/2024 10:54:52 PM FK
Lead 213 mg/kg dry wt.  0.005 3051/60208 3/8/2024 10:54:52 PM K
Sample ID: Decision Unit 10, Total Metal, Lab #53 Sampled: 02/14/24 @ 14:25
Copper 11.2 mag/kg dry wt.  0.005 3051/60208 3/8/2024 10:58:37 PM FK
Antimony 0.348 ma/kg dry wt.  0.005 3051/60208 3/8/2024 10:58:37 PM FK
Lead 49.0 mg/kg dry wt. 0.005 3051/60208 3/8/2024 10:58:37 PM FK
Sample ID: Decision Unit 14, Total Metal. Lab #54 Sampled: 02/14/24 @ 14:54
Copper 112 mg/kg dry wt. 0,005 3051/60208 3/8/2024 11:02:23 PM FK
Antimony 4,04 ma/kg dry wt.  0.005 3051/60208 3/8/2024 11:02:23 PM FK
Lead 1946 mg/kg dry wt. 0.100 3051/6020B 3/8/2024 11:02:23 PM FK

NA = Nat Applicable
N = Not Detected
RDL=Reparting detection limit.

Approved by: ... ] e

Date: 3/1

24 page 1 of 3



Foop, WATER, SoIL & ENVIRONMENTAL TESTING & CONSULTING

FQLabs

Analysts of Excellence

3170-A Ualena Street » Honolulu, HI 96819 « Tel: (808) 839-9444 « Fax: (808) 839-9744 « fql@fqglab.com

Marine Corps Base Hi

P.O. Box 63002

Kaneohe, Hawaii 96863

Attn: Peter Evans

Project Name: Soil Metal Testing

METAL QC

3/8/2024 3/8/2024 3/9/2024
3/8/2024 9:11:16 PM 3/8/2024 9:18:

Date Analyzed | o.67:27 pm V82084 6 gy °:15:49 PM 9:58:20 PM | 12:53:09 AM

L Blank ROL . % B % | Matrix Spikes Dl.rl?itt:::::es
mg/L mg/L Recovery mg/L Recovery (%Rec.) (':!SD)
Copper <0.001 0.001 1.09 100 0.049 2.04 98.6 101 0.533
Antimony <0.001 0.001 0.485 95.6 0.047 1.64 94.9 103 0.995
Lead <0.001 0.001 1.33 93.7 0.049 1.08 98.5 100 1.08

NA = Not Applicable
ND = Not Detected

RDL=Reporting detection limit.




Marine Corps Base Hawaii
Box 64122, Building 3B, Room 326
CAMP H.M. SMITH, HI, 96861-4211

Attn:Peter Evans

Project Name: Soil Metal Testing

FQ Labs

3170 Ualena Street, Unit A
Honolulu, HI 96819

Phone: 808-839-9444, Fax: 808-839-9744

CERTIFICATE OF ANALYSIS

Received:
Completed:
Project Number:
Temperature:

02/15/2024 @ 2:00 PM
03/09/2024 @ 4:45 AM
240215-2677-013

1.0 i &

Sample ID: 240215-2677-013-01

Soil Sample- Lab # 72
Decision Unit 7

Sampled: 2/15/2024 @ 12:30 PM

Sampler: Patrick Crile

Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.66 pH unit 0.10 EPA 9045D 02/26/2024 9:06 AM AA
Sample ID: 240215-2677-013-02 Soil Sample- Lab # 73 Sampled: 2/15/2024 @ 12:32PM Sampler: Patrick Crile
Decision Unit 11
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.11 pH unit 0.10 EPA 9045 D 02/26/2024 9:06 AM AA
Sample ID: 240215-2677-013-03 Soil Sample- Lab # 74 Sampled: 2/15/2024 @ 12:35PM Sampler: Patrick Crile
Decision Unit 13
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.41 pH unit 0.10 EPA 9045 D 02/26/2024 9:06 AM AA
Sample ID: 240215-2677-013-04 Soil Sample- Lab # 75 Sampled: 2/15/2024 @ 12:40 PM Sampler: Patrick Crile
Decision Unit 16
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.17 pH unit 0.10 EPA 9045 D 02/26/2024 9:06 AM AA
Sample ID: 240215-2677-013-05 Soll Sample- Lab # 76 Sampled: 2/15/2024 @ 12:47 PM Sampler: Patrick Crile
Decision Unit 15
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.42 pH unit 0.10 EPA 5045 D 02/26/2024 9:06 AM AA
Sample ID: 240215-2677-013-06 Soil Sample- Lab # 77 Sampled: 2/15/2024 @ 12:55PM Sampler: Patrick Crile
Decision Unit 12
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.13 pH unit 0.10 EPA 9045 D 02/26/2024 9:06 AM AA
Sample ID: 240215-2677-013-07 Soil Sample- Lab # 78 Sampled: 2/15/2024 @ 12:59 PM Sampler: Patrick Crile
Decision Unit 23
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 9:31 pH unit 0.10 EPA 9045 D 02/26/2024 9:06 AM AA

Tuesday, March 12, 2024

Page 1 of 2



Marine Corps Base Hawaii Received: 02/15/2024 @ 2:00 PM

Box 64122, Building 3B, Room 326 Completed: 03/09/2024 @ 4:45 AM
CAMP H.M. SMITH, HI, 96861-4211 CERTIFICATE OF ANALYSIS Project Number: 240215-2677-013
Attn:Peter Evans Temperature: 1.0 "

Project Name: Soil Metal Testing

Sample ID: 240215-2677-013-08 Soil Sample- Lab # 79 Sampled: 2/15/2024 @ 1:06 PM Sampler: Patrick Crile
Decision Unit 8
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.71 pH unit 0.10 EPA 9045 D 02/26/2024 9:06 AM AA
Sample ID: 240215-2677-013-09 Soil Sample- Lab # 80 Sampled: 2/15/2024 @ 1:10 PM Sampler: Patrick Crile
Decision Unit 9
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.21 pH unit 0.10 EPA 9045 D 02/26/2024 9:.06 AM AA

Approved By: J/ﬂ% f %/M

Tuesday, March 12, 2024 Page 2 of 2




FQLabs

Analysts of Excellence

3170-A Ualena Street » Honoluly, HI 96819 » Tel: (808) 839-9444 » Fax: (BOB) 839-9744 « fgl@fglab.com

Foop, WATER, S01L & ENVIRONMENTAL TESTING & CONSULTING

Certificate of Analysis

Marine Corps Base Hi
P.0O. Box 63002
Kaneohe, Hawaii 96863 Received: 02/15/24 @ 14:00
Attn: Peter Evans Completed: 03/09/24 @ 04:45
Project Name: Soil Metal Testing
Project number: 240215-2677-013 Sampler: Patrick Crile

ANALYTE Results Units RDL Test Method Analyzed By
Sample ID: Decision Unit 7, Total Metal. Lab #72 Sampled: 02/15/24 @ 12:30
Copper 4.94 mg/kg dry wt.  0.005 3051/60208 3/9/2024 2:21:41 AM FK
Antimony 0.105 mg/kg dry wt.  0.005 3051/60208 3/9/2024 2:21:41 AM FK
Lead 26.1 mg/kg dry wt.  0.005 3051/60208 3/9/2024 2:21:41 AM FK
Sample ID: Decision Unit 11, Total Metal. Lab #73 Sampled: 02/15/24 @ 12:32
Copper 2.13 mg/kg dry wt.  0.005 3051/60208 3/9/2024 2:25:25 AM FK
Antimony 0.233 mag/kg dry wt.  0.005 3051/60208 3/9/2024 2:25:25 AM FK
Lead 46.4 mg/kg dry wt.  0.005 3051/60208 3/9/2024 2:25:25 AM FK
Sample ID: Decision Unit 13, Total Metal. Lab #74 Sampled: 02/15/24 @ 12:35
Copper 30.7 mg/kg dry wt.  0.020 3051/60208 3/9/2024 2:43:28 AM FK
Antimony 2.54 mg/kg dry wt.  0.020 3051/6020B 3/9/2024 2:43:28 AM FK
Lead 357 mg/kg dry wt.  0.020 3051/60208 3/9/2024 2:43:28 AM FK
Sample ID: Decision Unit 16, Total Metal. Lab #75 Sampled: 02/15/24 @ 12:40
Copper 69.5 ma/kg dry wt,  0.020 3051/60208 3/9/2024 2:32:55 AM FK
Antimony 7.60 ma/kg dry wt.  0.020 3051/60208 3/9/2024 2:32:55 AM FK
Lead 937 mg/kg dry wt.  0.050 3051/60208 3/9/2024 2:32:55 AM FK
Sample ID: Decision Unit 15, Total Metal. Lab #76 Sampled: 02/14/24 @ 12:47
Copper 138 ma/kg dry wt.  0.050 3051/6020B 3/9/2024 2:52:40 AM FK
Antimony 46.5 mg/kg dry wt.  0.050 3051/60208 3/9/2024 2:52:40 AM FK
Lead 5375 ma/kg dry wt. 1.00 3051/6020B 3/9/2024 2:52:40 AM FK
Sample ID: Decision Unit 12, Total Metal. Lab #77 Sampled: 02/15/24 @ 12:55
Copper 39.3 mg/kg dry wt.  0.050 3051/6020B 3/9/2024 3:14:15 AM FK
Antimony 2.20 mg/kg dry wt.  0.050 3051/60208 3/9/2024 3:14:15 AM FK
Lead 344 mg/kg dry wt.  0.050 3051/60208B 3/9/2024 3:14:15 AM FK
Sample ID: Dedision Unit 23, Total Metal. Lab #78 Sampled: 02/15/24 @ 12:59
Copper 1.94 mg/kg dry wt.  0.005 3051/60208B 3/9/2024 3:43:38 AM FK
Antimony 0.254 mg/kg dry wt.  0.005 3051/60208 3/9/2024 3:43:38 AM FK
Lead 9.17 mg/kg dry wt.  0.005 3051/60208 3/9/2024 3:43:38 AM FK
Sample ID: Decision Unit 8, Total Metal. Lab #79 Sampled: 02/15/24 @ 13:06
Copper 7.34 mg/kg dry wt.  0.005 3051/6020B 3/9/2024 4:05:49 AM FK
Antimony 0.382 mg/kg dry wt.  0.005 3051/60208 3/9/2024 4:05:49 AM FK
Lead 76.5 mag/kg dry wt.  0.005 3051/6020B 3/9/2024 4:05:49 AM FK
Sample ID: Decision Unit 9, Total Metal. Lab #80 Sampled: 02/14/24 @ 13:10
Copper 10.2 mag/kg dry wt. 0,005 3051/6020B 3/9/2024 4:12:54 AM FK
Antimony 0.705 ma/kg dry wt,  0.005 3051/60208 3/9/2024 4:12:54 AM FK
Lead 112 mg/kg dry wt.  0.005 3051/60208 3/9/2024 4:12:54 AM FK

NA = Not Applicable
ND = Not Detected
RDL=Reporting detection limit.

Approved by: . e
Date: 3/1§/£024 page 1 of 1



FQLabs

Analysts of Excellence

3170-A Ualena Street « Honolulu, HI 96819 « Tel: (808) 839-9444 « Fax: (808) 839-9744 « fgl@fglab.com

Foopb, WATER, SoIL & ENVIRONMENTAL TESTING & CONSULTING

Marine Corps Base Hi

P.O. Box 63002

Kaneohe, Hawaii 96863

Attn: Peter Evans

Project Name: Soil Metal Testing

METAL QC

3/8/2024 i o 3/8/2024 3/9/2024
Date Analyzed G07:37 PM 3/8/2024 9:11:16 PM 3/8/2024 9:18:49 PM 9:58:20 BM 12:53:00 AM
2 . Matrix
e | Bk | gy % | s | M | ot
(RSD)
Copper <0.001 0.001 1.09 100 0.049 2.04 98.6 101 0.533
Antimony <0.001 0.001 0.485 95.6 0.047 1.64 94.9 103 0.995
Lead <(.001 0.001 1.33 93.7 0.049 1.08 98.5 100 1.08

NA = Not Applicable
ND = Not Detected

RDL=Reporting detection limit.




FQLabs

3170-A Ualena Street
Honolulu, HI 96819 Date Invoice #
3/12/2024 30498
Bill To
Marine Corps Base Hawaii
P.O. Box 63002
Kaneohe Bay, HI 96863
Atin: Peter Evans
P.O. No. Terms Contract # Lab #
MO0031824P0002 Due on receipt 45-80
Description Qty Rate Amount
Project Name: Metals Testing-soil
Notice of Award #: M0031824P0002
Total Metals-- Cu, Pb. Sb (EPA Method 6020B) 36 210.00 7,560.00T
pH - in soil 36 50.00 1.800.00T
TAT: 10-15 working days
CC handling fee is 3%
Make Check Payable To:FQLabs
Subtotal $9,360.00
0
Sales Tax (0.0%) $0.00

Total

$9.360.00




3170-A Ualena St.

CHAIN OF CUSTODY AND ANALYSIS REQUEST

F Q Labs Horou, Higes1s DATE; 2/14/2024 PAGE
&3 Tel: 808-839-9444 Fax: 808-839-9744 CUSTOMER NO. LAB NO,
CLIENT NAME: Marine Corps Base Hawaii EMAIL: peter.evans@usmc.mil ANALYSES REQUESTED
appress: P.O. Box 63002, Kaneohe Bay, HI 96863 AIRBILL NO:
PROJECT NAME: Soil Metal Testing PROJECT NO: P.0.NO: COOLER NO:
PROJECT MANAGER: Peter Evans PHONE NO: s-496676 f\ AT
SANPLER NAME: Bl K(' '{’\6(\\ n ﬁm W‘S““m REMAI;KS. v
TAT (Analytical Turn Around Ti Time) 0 =Same day; 1= 24 Hour; 2 =48 Hour, (| c)N oy N ;
= o [}
CONTAINER TYPES: B = Brass, G = Glass, P = Plastic, V = VOA Vial, O = Other: L% - E g % gg“:‘:‘f"?rg"n'“om
LAB USE ONLY|  DATE TIME €| o :
SAMPLENO. | SAMPLED | SAMPLED SANPLE DESEHPTION wareR [ omeR | v | wvee | oo® Sl<| o
L&Q 2/14/24 L”% Decision Unit 1 soil v v I|vY
L&v 2/14/24 ,(—H? Decision Unit 1 Duplicate soil AR AR
) | 21424 L}O/zt) Decision Unit 1Triplicate soil VI vViY
I
L\g 2/14/24 /é/_(ﬁ Decision Unit 2 soil VI vV |Y
& .
U R | 5O | Decision Unit 3 soil VI v |V
GO |24 [557 Decision Unit 4 1 |soil VI vV |Y
C\  [2na4 | | 2]| Decision unit 5 soil | |V |V |V
Gy | 214 | | Decision Unit 6 soil Vi vi|v P
nature and Hfinted SAMPLE DISPOSITION:
;IZ[,\\.H\QV i ﬂ@ﬂ 1. Samples returned to client? YES
Refhqur gnamaﬁd nteg N : 2. Samples will not be stored over 30 days, unless additional storage time is
rﬂ M A/ 14 requested.
jefied By. (Signalure aMPrmM Name) ¥ e s ng}{s@ammandﬁmtadﬁlémel v Yoo 3. Storage time requested: days

SPECIAL INSTRUCTIONS:

By




31?0—/\ Ualena §t. CHAIN OF CUSTODY AND ANALYSIS REQUEST
v F Q Labs Horoluu, Higssis DATE; 2/14/2024 PAGE OF
&3 Tel: 808-839-9444 Fax: 808-839-9744 CUSTOMER NO. LAB NO.
CLIENTNAME: Marine Corps Base Hawaii EMAIL: peter.evans@usmc.mil ANALYSES REQUESTED
ADDRESS: P.O. Box 63002, Kaneohe Bay, HI 96863 AIRBILL NO:
PROJECT NAME: Soil Metal Testing PROJECT NO: P.O. NO: COOLER NO:
PROJECT MANAGER: Peter Evans PHONE NO: 8 ag’a’zyf’g 0:
i f / M TEMPERATURE:
SAMPLER NAME: (Printed) »KCL'#\Q(LO PD(V\\\PB? [Signa% J. LAY
TAT (Analytical Tum Around Time) 0= Same day; 1 = 24 Hour; 2 = 48 Hour; (E3¢) N= Ndrmal 7 > RERARS:
CONTAINER TYPES: B = Brass, G = Glass, P = Plastic, V = VOA Vial, O = Other: . gl e
LAB USE ONLY[  DATE TIME MATRIX CONTAINER | = | 2 SAMPLE CONDITION/
SAMPLE NO, SAMPLED SAMPLED SAMPLE DESCRIPTION WATER | OTHER # TYPE ?ﬁﬁ"_ 3 é 8 D P
5 |2nana [L[ 05| Decision Unit 10 1 |soil ivily
CY  |amana MS? Decision Unit 14 1 [soil S|
N L f
]
gg 2/14/24 Decision Unit 17 1 |soil VIV |Y 1
2/14/24 L{ Decision Unit 17 Duplicate 1 soil ViV |
' ae: I Fj&(/ Recaiveq/#p(Bignature and Printed Name) SAMPLE DISPOSITION:
Fﬁﬁtf if@‘\ﬂﬂ’l %@‘WEL/‘WW 9/ (i d /24‘ /17"” Samples retumed to ciient? YES  NO
Signalure apd Pghtad Time 9&‘%@‘(3 i """Pf' me: 2. Samples will not be stored over 30 days, unless additional st ti
M‘-"? A@O“ 1/ 3 ‘1' / 94 / é }O IT Ffm C/\ }l Hﬁ\{ Lblo requested. i

i l.ishad By: (Signature and Printed Name] By: (Slgnatma and Printad Name) \ Date:

3. Storage time requested: days

NS

SPECIAL INSTRUCTIONS: By Date




3170-A Ualena St.

CHAIN OF CUSTODY AND ANALYSIS REQUEST

Honolulu, HI 96819 DATE; 2/14/2024 PAGE OF
£3 F QLabs Tel: 808-839-9444 Fax: 808-839-9744 CUSTOMER NO. LAB NO.
CLIEENTNAME: Marine Corps Base Hawaii EMAIL: peter.evans@usmc.mil ANALYSES REQUESTED
ApbpRess: P.O. Box 63002, Kaneohe Bay, HI 96863 AIRBILL NO:
PROJECT NAME: Soil Metal Testing PROJECT NO: P.0. NO: COOLER NO:
PROJECT MANAGER: Pe:-tsar Evans PHONE NO: so&ages;f 9, FAXNO: TEMPERATURE:
SAMPLER NAME: {Pn‘nled}% & "}(\,Q ( ( (\Q/{%mj-,u/] (Signatur Q,O‘)/ U
_ 7 ﬁh - REMARKS:
TAT (Analytical Turn Around Time 0 Same day; T=2 Hour; 2 = 48 Hour; (Ett.) N= £ No ai > _
. Q= = - = - =} [}
CONTAINER TYF;ES. B —Br;\:.:G Glass, P = Plastic, V = VOA Vial, O = Other: - —— .8 g § SSV.ZLEEN‘%S-"D'""“’
SWPLENO. | SAWPLED | SAWPLED il we Jomen| v e[ S| < | S '
€N |2nara |44, | Decision unit 17 Triplicate 1 |soi Viv|v
& |2114124 }C{ C '7| Decision Unit 18 , 1 |soil Viv|v
G |2nana [J50) | Decision Unit 18 Duplicate 1 |sol] |v]|v]v
Lo |2n4ia bij Decision Unit 18 Triplicate 1 |soil | V|V
bl 2/14/24 }(3 Dggision Unit 19 1 |soil Vi v | v
L1 |2naea || g "Bectsion Unit 20 1 |soil V|V |vY
2 | 214124 ] 5 ] (;l Decision Unit 20 Duplicate 1 [soil AKAR4
- 7 .
W | 21424 b}q %sion Unit 20 Triplicate 1 |soil IV |Y
LS | 211404 Igi'g ecision Unit 21 1 |soil I v |Y
L{)ﬂ _2414124 [5[ ? Decision Unit 21 Duplicate 1 |soil Vi v |V
7 y and Printed Name) /w'” " . Datg: W . Receivgd By: (Signature and Printed Name) Date: Time: |SAMPLE DISPOSITION:
P m‘fz j Aupg]:f oZ/I‘f/é? /g;r.o 1. Samples retumed to client? YES NO
aturé and Printed Name) (Signature and Prigted Name) . 2. Samples will not be stored over 30 days, unless additional storage time is
Mﬁl AM?Q,{?J‘ 9\ /11/‘8}” /Aﬁ ’ELU‘ ’F&[’) C\ \ lk‘t\ 'U-k LE-_D,L\D requested,
e ished By: (Signature and Printed Name) Time: Recarvsr By: (Signature and Printed Name] e 3. Storage fime requested: days
SPECIAL INSTRUCTIONS: By Date
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3170-A Ualena 5’(. CHAIN OF CUSTODY AND ANALYSIS REQUEST
F Q Labs Horoluu, Higss1e DATE: 211412024 PAGE
&3 Tel: 808-839-9444 Fax: 808-839-9744 CUSTOMER NO. LAB NO.

CLIENTNAME: Marine Corps Base Hawaii EMAIL: peter.evans@usmc.mil ANALYSES REQUESTED
ADDRESS: P.O. Box 63002, Kaneohe Bay, HI 96863 AIRBILL NO:
PROJECT NAME: Soil Metal Testing PROJECT NO: __PO.NO: COOLER NO:
PROJECT MANAGER: Peter Evans | PHONENO:p }4@7( XM}‘W) TEMPERATURE:
SAMPLER NAME: (Pnnled%W /) {)D/-W\.H/Qs.gn | bﬁ {
TAT (Analytical Turn Around Tlme) 0 = Same day; 1 = 24 Hour, 2 = 48 Hour: (Ek./ N=Nofma "*--——~j > REMARKS:
CONTAINER TYPES: B = Brass, G = Glass, P = Plastic, V = VOA Vial, O = Other: - g 'ga_
LAB USE ONLY|  DATE TIME MATRIX CONTAINER SIEl & ORI
SAMPLENO. | SAMPLED | SAMPLED SANPLE DESCRIFTION wareR [ other | ¢ | Tvee | SO 3 é 8 FRIENTS,

\("\ 2/14/24 ‘g% Decision Unit 21 Triplicate 1 |soil viviY

VY |2114024 J§ g )| Decision Unit 22 1 |soil VI v |vY

T

W) |2n4nse | |95 Dedision Unit 24 1 |soil VI V|V

10 | 21424 || SQA Dedision Unit 24 Duplicate 1 fsoil| |V |v |v

i | \ 2114124 \9@9{ Decision Unit 24 Triplicate 1 |soil v I B 4

- (odaine and ;Hgle ‘ - (Signature and Printed Nams) pabe; e SAMPLE DISPOSITION:
ﬁﬂ{@ (ngm% fﬁf L M}gf‘f 7 //ﬁ‘ *11 Samples retumed to client? YES NO
i Tk re and Printati Name) nalura and Pringed Name) ate/ ime. 2.5
T 2 // ‘7 ﬁ /7, / J\ 6'\ % “\t 5 \'{ [T ¢ req;l:lgdes will not be stored over 30 days, unless additional storage time is
Relindliistied By: (Signature and Printed Name) Tmn »Y;eyd By (s|gnamra and Printed Name) Date: ‘FLW
3. Storage time requested: days

SPECIAL INSTRUCTIONS:

By

Date




3170-A Ualena St. CHAIN OF CUSTODY AND ANALYSIS REQUEST
Za FQ Labs Horoluu, Higes19 DATE: PAGE OF
— Tel: 808-839-9444 Fax: 808-839-9744 CUSTOMER NO. LAB NO.

CLIENT NAME: Marine Corps Base Hawaii EMAIL: peter.evans@usmc.mil ANALYSES REQUESTED

ADDRESS: P.O. Box 63002, Kaneohe Bay, Hl 96863 AIRBILL NO:
PROJECT NAME: Soil Metal Testing PROJECT NO: P.0. NO: COOLER NO:
PROJECT MANAGER: Peter Evans PHONE NO: 808-4965719 0: TENPERATORE:
SAMPLER NAME: (Printed) pATﬂt ck C Ri-E (Signature) W ¢ 0 (/
TAT (Analytical Turn Around Time) 0 = Same day; 1 = 24 Hour; 2 = 48 Hour: (Etc.) N= Normal > REMARKS:
CONTAINER TYPES: B =Brass, G = Glass, P = Plastic, V = VOA Vial, O = Other: g 8_

LAB USE ONLY| _ DATE TIME MATRIX CONTAINER = =3 CommenTer oM
SAMPLENO. | SAMPLED | SAMPLED e e [omen| ¥ e [ 0] S| < | O '
1) |21524 | | 230 | Decision Unit  ~ / ) | Vivi|v

7%  |215r24 || 2732 Decision Unit | | EAN I VI v |V

14 |21524 | 1235 | Decision Unit |3 go | i arari

1S | 215124 |94/ | Decision Unit [ 6 g | VIV |V

1 |2m1524 | (247 | Decision Unit |5 o | VI v |V

17 |21524 | (255 | Decision Unit | ) e | 1 VI v I|V

1§ |21524 259 |Decision Unit 2.3 g [ | VI v |V

[Tl . i .

&0 1| 21524 || 30 ¢ | Decision Uit~ B bt | VI vI|vY

e §1) [ 215124 |31 0 | Decision Unit 9 b | VIvV|Y
r;lin ) " (Sign: rinted Name) Date: Time: Recaived y: (Signature and Printed Name) |SAMPLE DISPOSITION:
@ M @}Tﬂtck (IKJ'LE 2/;5 \bl ‘ = Mﬂ. Wtff 2/{ 2'/ I;[[ 1. Samples returned to client? YES NO

Relinguis| (Slunamremmad Name) Date: Time: By: (Signature and Printed Name) Jme: _|2. Samples will not be stored over 30 days, unless additional storage time is

i ﬂT 2/”/44 /700 f ‘ q K\g 1’&{ [k{ requested.

FB‘WM By: (Signature and Printed Name) 7 Date: Time: 7odved By: (Signature and Printdd Name) o me 3. Storage time requested: days

SPECIAL INSTRUCTIONS: By Date




FQLabs

Aralysts of Excellence

SampleList SampleList
Sampleld SampleLine

20 Method Blank

21 MCBH Decision Unit 1 45 TMDW 5X

22 MCBH Decision Unit 1 45 TMDW 5X Dup
23 MCBH Decision Unit 1 45 TMDW 5X Spike
24 MCBH Decision Unit 1 45 TMDW 5X Spike Dup
25 MCBH Decision Unit 1 46 TMDW 5X Dup
26 MCBH Decision Unit 147 TMDW 5X Trip
27 MCBH Decision Unit 2 48 TMDW 5X

28 MCBH Decision Unit 3 49 TMDW 5X

29 MCBH Decision Unit 4 50 TMDW 5X

30 MCBH Decision Unit 551 TMDW 5X

31 MCBH Decision Unit 6 52 TMDW 5X

32 MCBH Decision Unit 10 53 TMDW 5X

33 MCBH Decision Unit 14 54 TMDW 5X

34 CCV

35 CCB

36 RL1

37 MCBH Decision Unit 14 54 TMDW 100X
38 MCBH Decision Unit 17 55 TMDW 5X

39 MCBH Decision Unit 17 55 TMDW 20X

40 MCBH Decision Unit 17 56 TMDW 20X Dup
41 MCBH Decision Unit 17 57 TMDW 20X Trip

1110 A Ubernd St o Honchahi, HE S5E10 e Tul [S06) 835 9443 = Fae [HOH] ER0 74T ¢ 1g1Etaleb com

StartTime

2024-03-08 21:45:09
2024-03-08 21:58:20
2024-03-08 22:06:27
2024-03-08 22:19:01
2024-03-08 22:23:45
2024-03-08 22:27:51
2024-03-08 22:31:35
2024-03-08 22:35:19
2024-03-08 22:39:03
2024-03-08 22:42:47
2024-03-08 22:51:07
2024-03-08 22:54:52
2024-03-08 22:58:37
2024-03-08 23:02:23
2024-03-08 23:14:26
2024-03-08 23:19:01
2024-03-08 23:22:45
2024-03-08 23:27:08
2024-03-08 23:38:24
2024-03-08 23:48:15
2024-03-08 23:56:05
2024-03-09 00:01:55

= OTEGRA

ExtCal.Average ExtCal.Average ExtCal.Average

0
63Cu (KED)

Y (ppm)

-6.32038E-06
2.497144585
2.459760212
45.26424009
45.00741386
2.288747194

2.46145274
3.376877232
5.823843118
7.612548911
4.315178253
2.856778033
11.15800669
111.7024285
0.018986491
-7.49726E-06
0.000999021
147.7806657
35.55982362
40.20233072
41.08369216
37.29706164

0
121Sb (KED)

Y (ppm)

1.21949E-06
0.190156465
0.186439603
43.80704409
43.85245535
0.191816718
0.157698238
0.202587369
0.161675955
0.178307822
0.165668333
0.188333699
0.348133775
4.044010136
0.018935233
4.95108E-06
0.000978326
4.751326618
1.246555579
1.754672558
2.07111214
2.497273869

0
208Pb (KED)
Y (ppm)
5.84313E-07
16.48476489
16.06603672
59.07519129
58.1957737
16.88936199
14.8112459
28.22617945
40.31565978
66.93037307
34.96514265
21.33388408
49.02780534
1802.738793
0.017700001
2.37709E-05
0.000937445
1945.676395
264.4375174
325.7972304
298.6349069
458.541551



42 MCBH Decision Unit 18 58 TMDW 10X

43 MCBH Decision Unit 18 58 TMDW 10X Dup
44 MCBH Decision Unit 18 60 TMDW 10X Trip
45 MCBH Decision Unit 19 61 TMDW 10X

46 MCBH Decision Unit 20 62 TMDW 10X

47 CCV

48 CCB

49 Method Blank

50 RL1

51 LCS

52 LCSD

53 MCBH Decision Unit 19 61 TMDW 5X

54 MCBH Decision Unit 20 62 TMDW 5X

55 MCBH Decision Unit 20 62 TMDW 5X Dup
56 MCBH Decision Unit 20 62 TMDW 5X Spike
57 MCBH Decision Unit 21 62 TMDW 5X Spike Dup
58 MCBH Decision Unit 20 63 TMDW 5X Dup
59 MCBH Decision Unit 20 64 TMDW 5X Trip
60 MCBH Decision Unit 21 65 TMDW 5X

61 MCBH Decision Unit 21 66 TMDW 5X Dup
62 MCBH Decision Unit 21 67 TMDW 5X Trip
63 MCBH Decision Unit 22 68 TMDW 5X

64 MCBH Decision Unit 24 69 TMDW 5X

65 MCBH Decision Unit 24 70 TMDW 5X Dup
66 CCV

67 CCB

68 Method Blank

69 RL1

70 MCBH Decision Unit 24 71 TMDW 5X Trip
71 MCBH Decision Unit 7 72 TMDW 5X

72 MCBH Decision Unit 11 73 TMDW 5X

73 MCBH Decision Unit 13 74 TMDW 10X

2024-03-09 00:05:42
2024-03-09 00:10:53
2024-03-09 00:15:40
2024-03-09 00:22:09
2024-03-09 00:27:57
2024-03-09 00:34:40
2024-03-09 00:39:19
2024-03-09 00:45:39
2024-03-09 00:49:24
2024-03-09 00:53:09
2024-03-09 00:57:23
2024-03-0901:01:08
2024-03-0901:05:17
2024-03-09 01:11:03
2024-03-09 01:15:55
2024-03-0901:19:41
2024-03-09 01:23:26
2024-03-09 01:27:11
2024-03-09 01:30:57
2024-03-09 01:34:42
2024-03-09 01:38:28
2024-03-0901:42:15
2024-03-09 01:46:01
2024-03-09 01:49:48
2024-03-09 01:57:03
2024-03-09 02:00:49
2024-03-09 02:04:34
2024-03-09 02:08:18
2024-03-09 02:14:02
2024-03-09 02:21:41
2024-03-09 02:25:25
2024-03-0902:29:10

17.58090269
13.85049347
15.91438795
2.542871876
3.201024041
0.019586295
-6.97994E-06
-9.57416E-06
0.000948234
0.048474557
0.048439545
2.86691079
2.927468325
2.860016046
46.72015167
48.25785203
4.187512599
3.9618925
1.586716447
1.453192346
1.5628597191
1.149156627
2.036300572
1.958287217
0.019436703
-5.65274E-06
-7.79295E-06
0.000929943
1.469359536
4.938590785
7.133870834
29.0273837

0.56728176
0.567671117
0.389247405
0.074664656
0.055432535
0.019258934
5.49809E-06
3.93444E-07
0.000947192
0.049601821
0.049694393
0.085927163
0.0634797
0.065740647
46.28029845
47.3885509
0.073569523
0.067579238
0.06404001
0.060785511
0.052445853
0.044221284
0.064288356
0.050861223
0.019230479
1.00716E-05
2.31077E-06
0.00090615
0.052255329
0.104998467
0.232815286
2.268388793

149.3282935
93.96240096
98.66934334
10.86287254
9.681566968
0.018880255
6.13941E-06
3.55669E-06
0.000928705
0.049928001
0.049804132
10.45623645
9.460343614
9.164353884
52.25777849
52.86903184
8.631283464
9.318676593
5.748341159
5.3116426
5.358356517
6.897925504
7.785027843
7.577292534
0.018333148
4.83801E-06
2.85456E-06
0.000880547
7.501301768
26.11882231
46.37603974
298.6468385



74 MCBH Decision Unit 16 75 TMDW 20X
75 MCBH Decision Unit 13 74 TMDW 20X
76 MCBH Decision Unit 16 75 TMDW 50X
77 MCBH Decision Unit 15 76 TMDW 50X
78 MCBH Decision Unit 15 76 TMDW 1000X
79 MCBH Decision Unit 12 77 TMDW 50X

80 CCV

81 CCB

82 Method Blank

83 RL1

84 LCS

85 LCSD

86 MCBH Decision Unit 23 78 TMDW 5X

87 MCBH Decision Unit 23 78 TMDW 5X Dup
88 MCBH Decision Unit 23 78 TMDW 5X Spike
89 MCBH Decision Unit 23 78 TMDW 5X Spike Dup
90 MCBH Decision Unit 23 78 TMDW 5X PDS
91 MCBH Decision Unit8 79 TMDW 5X

92 MCBH Decision Unit9 80 TMDW 5X

93 MCBH Decision Unit 1 45 TMDW 5X

94 MCBH Decision Unit 1 46 TMDW 5X Dup
95 Wash Blank

96 CCV

97 CCB

98 RL 1 pph

2024-03-09 02:32:55
2024-03-09 02:43:28
2024-03-09 02:47:14
2024-03-09 02:52:40
2024-03-09 03:06:57
2024-03-09 03:14:15
2024-03-09 03:20:58
2024-03-09 03:24:44
2024-03-09 03:28:29
2024-03-09 03:31:44
2024-03-09 03:36:06
2024-03-09 03:39:52
2024-03-09 03:43:38
2024-03-09 03:47:32
2024-03-09 03:51:18
2024-03-09 03:58:16
2024-03-09 04:02:02
2024-03-09 04:05:49
2024-03-09 04:12:54
2024-03-09 04:16:39
2024-03-09 04:20:24
2024-03-09 04:24:09
2024-03-09 04:27:58
2024-03-09 04:31:43
2024-03-09 04:35:28

69.45522031
30.6609003
68.58166889
137.7883592
146.7670233
39.34200677
0.019587551
-7.75287E-06
-1.0089E-05
0.00109647
0.051986458
0.051431029
1.94157037
1.829818278
50.10966544
47.39399153
49.07704684
7.339848735
10.21235469
1.998857028
2.086639422
3.84553E-06
0.018885218
-7.49514E-06
0.001035892

7.596671764
2.540209367
7.079652908
46.53333525
45.80296549
2.202467982
0.019368283
1.00878E-05
1.16084E-06
0.001045957
0.051775037
0.051509751
0.253906317
0.275781812
50.3730632
48.30922003
50.49443828
0.382231783
0.705336105
0.129375858
0.12351556
4.08521E-07
0.018708264
1.14097E-05
0.000963745

1011.988576
357.1452726
937.4256056
5519.271296
5375.280868
343.5605814
0.018670482
9.65402E-06
6.74195E-06
0.000994136
0.051506652
0.0519978
9.171190902
8.452783666
60.86972572
58.47533182
53.63613728
76.53456019
112.055114
14.36449886
15.99996586
2.57141E-05
0.018229736
1.07661E-05
0.000978504



Details

121Sb (KED) - I5 Interpolaﬁqnﬂ 15In (KED) - 159Tb (KED) | =}

Intensity [cps] (1046)

0.0

i

i
T

0.00

0.02

0.04

Concentration [ppm]

0.06 0.08 0.10 012

Parameter

fix})=b"x+a

Confidence Delta

StdEm

Rel StdEmr =

b 16.673.184.218]  +/-164.914622| 111.738.34 3
a 55482 +{-0.000 0.000 0.000
R 1.000
BEC 0.000 ppm
IDL(LOD}) 0.0000023 ppm -

Calibration Properties

FitType
Weighting
Forcing

Use for SemiQuant

Linear v l
None v
Blank -
Yes v




Mzl 208Pb (KED) - IS Interpolation:165Ho (KED) - 2098i (KED) | &

Calibration Properties

FitType Linear v
Weighting None v
Forcing Blank -
Use for SemiQuant |Yes v

intensity [cps] (1046)

0.00 0.02 0.04 0.06 0.08 0.10 0.12
Concentration [ppm]

Confidence Defta StdEm Rel StdEmr ~
218.091.933.669| +J-2.381.516.038

8 419.918 +{-0.000 0.000
R 1.000
BEC 0.000 ppm

IDL{LOD)|  0.0000007 ppm




Details

63Cu (KED) - IS Interpolation:455c (KED) - 89Y (KED) |

o
W
—

0.0 i

1 4 i L 1
T +

0.00

n.o2 0.04 0.06

0.08

0.10 012

Pammeter

Concentration [ppm]

fix)=h"x+a
Confidence Delta

StdEm

Rel StdEm =«

Re 1.000
BEC 0.000 ppm
IDL{LOD) 0.0000081 ppm

Calibration Praperties

FitType Linear v
|

Weighting None v |

Forcing Blank v ]

Use for SemiQuant |Yes v
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| NRVY AND MARINE CORPS FORCE HEALTH PROTECTION COMMAND
J IMPROVING READINESS THROUGH PUBLIC HEALTH ACTION

Health Risk Evaluation

Pu'uloa Range Training Facility Shoreline
June 2024

Executive Summary

The Navy and Marine Corps Force Health Protection Command (NMCFHPC} was requested by Marine Corps
Base Hawai’'i (MCBH) to perform an evaluation to determine the risk associated with potential exposure to
munitions constituents (i.e., antimony, copper, and lead), in the oceanside berms/shoreline of the Pu’uloa
Range Training Facility (PRTF) in O’ahu, Hawai'i. Although the shoreline adjacent to the PRTF is closed to the
public, trespassing has been known to occur on the beach when there are no live fire exercises occurring.
NMCFHPC evaluated representative soil sample results for each of the 24 Decision Units {DUs} extending
across the PRTF Shoreline perimeter, to assess the potential risk related to current and future adult and child
trespassers (Figure 1).

Sample results were compared to the Tier 1 State of Hawai’i Department of Health (DOH) Environmental
Action Levels (EALs) for Residential (i.e., unrestricted) Land Use and the Tier 1 DOH EALs for Commercial/
Industrial (i.e., restricted) Land Use {DOH 2024). As a result of this screening, only antimony and lead were
identified as constituents of potential concern (COPCs) at the PRTF oceanside berms/shoreline; therefore,
antimony and lead were carried forward in this health risk evaluation.

The PRTF oceanside berms are largely overgrown with dense vegetation, namely long-thorn kiawe, making the
berms generally inaccessible for a trespasser {see Figure 3 and Attachment 3). However, for the purposes of
this evaluation, it was assumed that an adult/child trespasser would remain at a DU for one full day per week
for 52 weeks per year. This exposure assumption is considered very conservative as trespassers are (1) likely
to traverse only short distances along the shore and (2) are unlikely to venture into densely vegetated DUs.

Risks for an adult/child trespasser associated with exposure to antimony in soil were calculated using the
United States Environmental Protection Agency (USEPA) Regional Screening Level (RSL) Calculator (USEPA
2024a). Risks for adult and child trespassers, which includes a pregnant trespassing woman'’s fetus, associated
with exposure to lead in soil were calculated using two USEPA lead models: the Integrated Exposure Uptake
Biokinetic (IEUBK) Model {USEPA 2021) and the Adult Lead Methodology {(ALM) Model (USEPA 1996 and
2017).

Navy and Marine Corps Force Health Protection Command

ENCLOSURE (1)



R NAVY AND MARINE CORPS FORCE HEALTH PROTECTION COMMAND
# IMPROVING READINESS THROUGH PUBLIC HEALTH ACTION

Conclusion
The following summarizes the results of this health risk evaluation:

» Soil antimony concentrations in DU.15 and DU.16 exceed the Tier 1 EAL for Residential Land Use of 6.3
ug/g (Figure 1).

» Soil lead concentrations at DU.14, DU.15, and DU.16 exceed the Tier 1 EAL for Residential Land Use of
200 ug/g, and the Tier 1 EAL for Commercial/Industrial Land Use of 800 ug/g (Figure 2).

¢ Soil lead concentrations at DU.12, DU.13, and DU.17 exceed the Tier 1 EAL for Residential Land Use of
200 ug/g {Figure 2).

s The noncancer hazard indices (HIs) calculated for the adult and child trespasser under current and
potential future site conditions were below the USEPA benchmark of 1 at the PRTF shoreline, indicating
noncancer health effects are not expected.!

o Lead risks for a child trespasser under current site conditions are below levels of concern (i.e., < 5%
probability of exceeding S ug/dL blood lead level [BLL]) for all DUs at the PRTF oceanside
berms/shoreline.

e Lead risks for a child trespasser under potential future site conditions in DU.15 are above levels of
concern (i.e., > 5% probability of exceeding 5 ug/dL BLL).

e Lead risks for a trespassing pregnant woman'’s fetus under current and potential future site conditions
are below levels of concern {i.e., < 5% probability of exceeding 5 ug/dL BLL) for all DUs at the PRTF
oceanside berms/shoreline.

o Lead risks for an adult trespasser under current and potential future site conditions are below levels of
concern (i.e., projected BLLs < 5 ug/dL) for all DUs at the PRTF oceanside berms/shoreline.

Recommendations
Based on the results of this health risk evaluation, the NMCFHPC recommends:

Implementing a Long-Term Monitoring Program

It is recommended that a long-term monitoring (LTM} program be developed and implemented based on the
conclusions presented in this health risk evaluation. The purpose of the LTM program is to regularly evaluate
the condition of the PRTF oceanside berms and shoreline. The LTM Program should include visual
observations of the berms and shoreline, noting any changes to vegetation, signs of erosion, and evidence of
trespassing (e.g., footprints, trash or debris left behind, or other signs of recreational use). The PRTF
oceanside berms run parallel to the shoreline, and it is, therefore, critical that the berms do not become

1 pye to limited established toxicity values for antimony and lead, only noncancer His were calculated for Antimony, and no risk values were
calculated for lead (see Uncertainty).
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susceptible to erosion. If it is determined that the trespassing frequency likely exceeds the frequency
assumed in this evaluation (i.e., one day per week], the results of this health risk evaluation should be re-
evaluated. implementing additional institutional controls and/or engineering controls {e.g., additional
signage/fencing) may need to be considered to reduce risk to human health.

Reevaluation of Risk in the Event of Future Changes in Site Conditions in DU.15

The highest lead concentration in soil was reported for DU.15. Exposure to soils in DU.15 can potentially
result in an unacceptable risk to child trespassers, based on the results of the BLL evaluation for a child
trespasser under potential future site conditions. DU.15 is not currently considered accessible to child
trespassers due to heavy vegetation, but changes in future site conditions within this DU (e.g., reduced
vegetative cover, erosion) can potentially result in increased accessibility and exposure to concentrations of
munitions constituents in this DU. The results of this health risk evaluation should be reevaluated in the event
of future changes in site conditions in DU.15.
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Introduction
The Navy and Marine Corps Force Health Protection Command {(NMCFHPC) conducted this health risk

evaluation to determine the potential risk to human health if exposed to munitions constituents (i.e.,
antimony, copper, lead)} in soil along the southern oceanside berms/shoreline of the Pu’uloa Range Training
Facility (PRTF) in O’ahu, Hawai'i. On 20 March 2024, the United States (U.S.) Marine Corps Base Hawai'i
(MCBH) requested assistance from the NMCFHPC in the review of soil sampling data for human health risk
findings associated with potential exposure to munition constituents (i.e., antimony, copper, lead) in the
southern oceanside berms/shoreline of the PRTF. The analytical results of soil samples collected in February
and March 2024 from the oceanside berms/shoreline of the PRTF by the MCBH’s Environmental Compliance
Protection Division serve as the basis of this evaluation (Table 1; Attachment 1).

Purpose

The purpose of this technical memorandum is to present the results of the health risk evaluation and to
determine if there is an unacceptable risk to human health associated with potential exposure to munition
constituents {i.e., antimony, copper, lead) at the southern oceanside berms/shoreline of the PRTF.

Background

The PRTF is located on the south-central shore of O’ahu, Hawai'i, west of the Pearl Harbor entrance channel,
between the Kapilina residential area {formerly the Iroquois Point Family Housing) to the east of the PRTF, and
the off-base residential community of Ewa Beach to the west of the PRTF (Figure 1; MCBH 2023). The ocean
area directly south of the PRTF shoreline is located within the Pearl Harbor Naval Defensive Sea Area. The
165-acre range consists of six small-arms ranges (i.e., Ranges A through F). Ranges A and B on the west are
long-distance ranges (up to 1,000 yards) and their ocean end consists of large earthen berms with concrete
barrier walls along the tops of the berms. Ranges C, D, E and F are shorter rifie, pistol, and shotgun ranges
from 150 to 250 feet long with earthen berms along the beach. The PRTF ranges extend along about 3,000
feet of sandy shoreline (Figure 1; MCBH 2023).

Based on correspondence with the MCBH, the shoreline adjacent to the PRTF ranges is closed to the public
and “RESTRICTED AREA” signs are posted at each end of the PRTF shoreline. Guards are posted at each end of
the beach to secure against unauthorized access during live fire events. However, no guards are manning the
beach when there is no live fire at the ranges, and therefore, trespassing onto the beach is possible during
these times. Though little evidence is available of ongoing trespassing occurring at the PRTF shoreline,
coals/ash pits, broken fishing poles, fish scales, and bait portions have been observed. The number of days
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per year that the individual firing ranges (i.e., Ranges A to F) are in use varies per range.? The entire PRTF
shoreline is guarded against unauthorized access any time at least one of the ranges is in use. However, the
overlap in range use is not available. As a result, the exact number of days the beach is unguarded is not
known. The MCBH estimates that the beach is closed for live fire events three to four days per week, which
leaves the beach unguarded for potential trespass the remaining three to four days per week.

Data Evaluation and Reduction

The purpose of the data evaluation and reduction process is to provide an overview of available data and
identify the data retained for further evaluation in the health risk evaluation. This section summarizes the
rationale used to evaluate and reduce the dataset for the health risk evaluation.

Data Overview

Representative soil samples were collected from 24 designated decision units (DUs) along the ocean side of
PRTF berms and shoreline in February and March 2024 {Figure 1}.>* Samples were collected and analyzed for
munitions constituents {i.e., antimony, copper, and lead} in accordance with the PRTF Sampling and Analysis
Plan (SAP; MCBH 2023). A summary of soil sample results is presented in Table 1, while the full laboratory
report and chains of custody are included in Attachment 1.

Data Reduction

An initial screening of sample data was performed to identify DUs that could potentially pose an unacceptable
risk to human health. Sample results were compared to the Tier 1 State of Hawai’i Department of Health
{DOH) Environmental Action Levels (EALs) for Residential (i.e., unrestricted) Land Use and the Tier 1 DOH EALs
for Commercial/Industrial (i.e., restricted) Land Use {DOH 2024).> A DU was carried forward in this health risk
evaluation if at least one constituent result exceeded either one or both the Tier 1 DOH EAL for Residential
and/or Commercial/Industrial Land Use. A summary of the results of this initial screening are provided below:

 Over a three-year average, Ranges A, 8, C, D, and E were in use 31, 96, 54, 71, and 103 days per year, respectively, The average annual use of
Range F is not available. The overlap in schedules of use for the ranges is not available.

¥ Soil samples were collected from the ocean side berm areas of DU.1 to DU20, while sand samples were collected from the shore areas of DU.21 to
DU24. For hrevity, sample media is referred to as soil throughout this evaluation.

* Replicate samples were collected from several DUs. The highest lead concentration sample result was used in this evaluation for DUs where
multiple sample results were available (Table 1).

* DOH EALs were retrieved from the following site: hitps://health.hawaii.gov/heer/puidance/ehe-and-eals/,
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Antimony
e Antimony concentrations exceeding the Tier 1 DOH EAL for Residential Land Use of 6.3 ug/g were
reported for DU.15 and DU.16, with concentrations of 47 and 7.6 ug/g, respectively (Figure 1}. The
DUs with the highest concentrations of Antimony (i.e., DU.15 and DU.16) were located immediately
south of Ranges C, D, and E, which are short rifle, pistol, and shotgun ranges (MCBH 2023).
e Antimony concentrations in the remaining 22 DUs (i.e., DU.1 to DU.14 and DU.17 to DU.24) were
below the Tier 1 DOH EAL for Commercial/industrial Land Use of 82 ug/g, and below the Tier 1 DOH
EAL for Residential Land Use of 6.3 ug/g, with a maximum concentration of 4.0 ug/g in DU.14 (Figure
1).
Copper
» Copper concentrations in all 24 DUs (i.e., DU.1 to DU.24) were below the Tier 1 DOH EAL for
Commercial/Industrial Land Use of 2,500 ug/g, and below the Tier 1 DOH EAL for Residential Land Use
of 630 ug/g, with a maximum concentration of 138 ug/g in DU.15.

Lead

¢ Lead concentrations exceeding the Tier 1 DOH EAL for Residential Land Use of 200 ug/g were reported
for DU.12 {344 ug/g), DU.13 (357 ug/g), DU.14 {1,946 ug/g), DU.15 (5,375 ug/g), DU.16 (937 ug/g), and
DU.17 (459 ug/g; Figure 2).

¢ Lead concentrations for DU.14, DU.15, and DU.16, with concentrations of 1,946, 5,375, and 937 ug/g,
respectively, also exceeded the Tier 1 DOH EAL for Commercial/Industrial Land Use of 800 ug/g {Figure
2). The DUs with the highest concentrations of lead (i.e., DU.14, DU.15, and DU.16) were located
immediately south of Ranges C, D, and E, which are short rifle, pistol, and shotgun ranges (MCBH
2023).

e Lead concentrations in the remaining 18 DUs {i.e., DU.1 to DU.11 and DU.18 to DU.24) were below the
Tier 1 DOH EAL for Commercial/Industrial Land Use of 800 ug/g, and below the Tier 1 DOH EAL for
Residential Land Use of 200 ug/g, with a maximum concentration of 149 ug/g in DU.18 (Figure 2).

Antimony and lead concentrations in soil exceeded the Tier 1 DOH EALs for Commercial/Industriat and/or
Residential Land Use in six DUs {i.e., DU.12 through DU.17); therefore, antimony and lead were identified as
constituents of potential concern (COPCs) at the PRTF oceanside berms/shoreline. Consequently, antimony
and lead were carried forward in this health risk evaluation. Copper concentrations in all DUs (i.e., DU.1 to
DU.24) were below the Tier 1 DOH EAL for both Commercial/Industrial and Residential Land Use, and
therefore, were not retained for further evaluation. A summary of the reported concentrations of munitions
constituents (i.e., antimony, copper, lead) is presented in Table 1.
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Exposure Assessment

The purpose of the exposure assessment is to identify site-specific exposure parameters for receptors
evaluated in this health risk evaluation. The shoreline adjacent to the PRTF is closed to the public and
“RESTRICTED AREA” signs are posted at each end of the PRTF shoreline. During live fire events, guards are
posted at each end of the beach to secure against unauthorized access. The beach is unguarded against
unpermitted entry for up to four days of the remainder of the week. Based on current and future land use at
the PRTF, the adult/child trespasser was considered for further evaluation at the PRTF shoreline.

Exposure Parameters

It was assumed that unpermitted entry would occur 25% of the maximum number of days the beach is
unguarded {i.e., one of four days per week).® This results in an exposure frequency (EF) of one day per week to
munitions-impacted soils at the PRTF shoreline. The adult/child trespasser scenario represents the potential
for an adult or child to be exposed to munition constituents (i.e., antimony, copper, lead) in soil via direct
contact {i.e., incidental ingestion, dermal contact, and inhalation of particulates) while trespassing onto the
PRTF shoreline. This evaluation was performed assuming an exposure duration (ED) of 26 years. The ED was
based on the United States Environmental Protection Agency (USEPA) default assumption for a recreator
exposure scenario and is representative of residents living near the PRTF shoreline who may trespass for beach
access (USEPA 2011}. The ED represents the reasonable maximum exposure (RME) duration and is protective
of all receptors who trespass onto the PRTF shoreline. An adult/child trespasser was evaluated for an exposure
time (ET) of eight hours per event because this represents a trespasser remaining a full day on-site per event,
and is consistent with the exposure assumptions made in the blood lead level (BLL) evaluation conducted as
part of this health risk evaluation.” The ET of eight hours is protective of all receptors who trespass onto the
PRTF shoreline for up to eight hours per event.

Evaluation of Site Conditions and Site Accessibility

The western-most {i.e., DU.1, DU.2, DU.21, and DU.22) and eastern-most (i.e., DU.19, DU.20, DU.23, and
DU.24) extents of the PRTF shoreline are the DUs most likely to be accessed by a trespasser. These DUs are
relatively flat with minimal vegetation and are located near the fences where a trespasser would enter the
restricted shoreline (see Figure 3 and Attachment 3). The DUs adjacent to Ranges A and B {i.e., DU.3 to DU.12)
are partially vegetated with low-lying ground cover and are partially overgrown with dense vegetation, namely
long-thorn kiawe. Though it is extremely unlikely that a trespasser would venture into areas overgrown with

8 The 25% occurrence rate of unpermitted entry was based on the limited evidence available of ongoing trespassing occurring at the restricted
PRTF shoreline {discussed in Background), and is considered a conservative estimate [see Uncertainty).

7 A weighted soil lead concentration was calculated for each DU with the assumption that a trespasser would be exposed to soil lead
concentrations at the PRTF one full day per week (see Blood Lead Level Evaluation).
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long-thorn kiawe, areas of low-lying ground cover are considered accessible; therefore, DU.3 to DU.12 are
considered accessible to adult and child trespassers under current site conditions.

The DUs adjacent to Ranges C, D, E, and F (i.e., DU.13 to DU.18) are overgrown with dense vegetation (i.e.,
long-thorn kiawe) and contain steep slopes in some portions of the berms (see Figure 3 and Attachment 3).
Consequently, DU.13 to DU18 are considered inaccessible for children, and therefore, these DUs were not
included in the health risk evaluation for the child trespasser under current site conditions. However, changes
in future site conditions within these DUs (e.g., reduced vegetative cover, erosion) can potentially result in
increased accessibility for children and exposure to concentrations of munitions constituents in these DUs.
Therefore, a child trespasser was evaluated for risk based on exposure under current site conditions (i.e.,
accessibility to DU.1 to DU.12 and DU.19 to DU.24) and based on exposure under potential future site
conditions (i.e., accessibility to all DUs). The adult trespasser was evaluated for current and potential future
site conditions based on accessibility to all DUs {i.e., DU.1 to DU.24) in both site condition scenarios. The
following summarizes the scenarios evaluated in this health risk evaluation.

e Adult Trespasser

o Current and Potential Future Site Conditions: Accessibility to DU.1 to DU.24
e Child Trespasser
5 Current Site Conditions: Accessibility to OU.1 to DU.12 and DU.19 to DU.24
»  Potential Future Site Conditions: Accessibility to DU.1 to DU.24

<

o

Risk Characterization

The risk characterization was performed using the USEPA Regional Screening Level (RSL) Calculator (USEPA
2024a) to evaluate the risk for the adult/child trespasser receptor scenario. This section presents the results of
the risk calculations. The inputs and outputs of the RSL Calculator are included in Attachment 2. The USEPA
RSL Calculator assesses both cancer risks and noncancer hazard quotients (HQs) for all constituents used as
input parameters. However, there are no toxicity values (i.e., cancer slope factor [CSF] and noncancer
reference dose [RfD]) established for lead; therefore, no values are presented for risk associated with exposure
to lead at the PRTF shoreline. The USEPA uses a blood iead level {BLL) modeling approach to assess potential
health risks in children and pregnant women’s fetuses associated with exposure to lead {see the Blood Lead
Level Evaluation). Additionally, the USEPA has not classified antimony for carcinogenicity, and there is no
established CSF for antimony; therefore, the RSL Calculator risk outputs are only presented for noncancer
hazards associated with exposure to antimony in soil at the PRTF shoreline.
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The risk calculations were performed on a DU-by-DU basis. This is a very conservative approach because it
assumes potentially exposed populations would spend all their time within the same DU and be exposed to
maximum detected concentrations. DUs were evaluated sequentially, starting with the DU with the highest
constituent concentrations, followed by the DU with the next highest concentrations, and so on, until
noncancer hazard indices (HlIs) were less than the USEPA noncancer benchmark of 1.2

Noncancer Hazards

Aduit Trespasser Scenario Under Current and Potential Future Site Conditions

The adult trespasser under current and potential future site conditions was evaluated for exposure to soil
antimony starting with DU.15 because this is the DU with the highest reported concentration of soil antimony
among the DUs determined to be accessible to an adult under current and potential future site conditions. The
reported concentration of soil antimony in DU.15 represents the maximum concentration an adult trespasser
could potentially be exposed to while at the PRTF shoreline under current and potential future site conditions.
The total noncancer Hi for the adult trespasser was calculated as 0.0063, which is below the USEPA noncancer
benchmark of 1. Antimony concentrations in the remaining DUs were less than those reported in DU.15;
therefore, the noncancer HI in these DUs for the adult trespasser would be less than that for DU.15, and below
the USEPA benchmark of 1. The results from the RSL Calculator for the adult trespasser under current and
potential future site conditions are presented in the following table (see Attachment 2 for all inputs and
outputs).

Maximum Noncancer HQs Calculated for the Adult Trespasser (Results from RSL Calculator)

Adult Noncancer HQ
Constituent Ingestion Dermal Inhalation Total (HI)
Antimony 0.0063 - 0.0000055 0.0063

Notes:

-: Indicates no toxicity values available for risk calculations.

Noncancer HQs were calculated for DU.15 because this is the DU with the highest reported concentration of antimeny in soil among DUs
determined to be accessible o an adult under current and potential future site conditions. RSL Calculator inputs and outputs are provided in
Attachment 2.

2 The HI is the sum of the HQs calculated for each exposure pathway (i.e., ingestion, dermal contact, and inhalation) for a receptor.
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Child Trespasser Scenario Under Current Site Conditions

The child trespasser under current site conditions was evaluated for exposure to soil antimony starting with
DU.12 because this is the DU with the highest reported concentration of soil antimony among the DUs
determined to be accessible to a child trespasser under current site conditions {Figure 3). The reported
concentration of soil antimony in DU.12 represents the maximum concentration a child trespasser could
potentially be exposed to while at the PRTF shoreline under current site conditions. The total noncancer Hl for
the child trespasser was calculated as 0.0042, which is below the USEPA noncancer benchmark of 1. Antimony
concentrations in the remaining DUs were less than those reported in DU.12; therefore, the noncancer Hl in
these DUs for the child trespasser would be less than that for DU.12, and below the USEPA benchmark of 1.
The risk results from the RSL Calculator for the child trespasser under current site conditions are presented in
the following table.

Maximum Noncancer HQs Calculated for the Child Trespasser Under Current Site Conditions (Results from RSL Calculator)
Child Noncancer HQ

Constituent Ingestion Dermal Inhalation Total {HI)
Antimony 0.0042 - 0.00000026 0.0042
Notes:

- Indicates no toxicity values available for risk calculations.

Noncancer HCis were calculated for DU.12 because this is the DU with the highest reported concentration of antimony in soil among DUs

determined to be accessible to a child under current site conditions. RSL Calculator inputs and outputs are provided in Attachment 2.
Child Trespasser Scenario Under Potential Future Site Conditions
The child trespasser under potential future site conditions was evaluated for exposure to soil antimony starting
with DU.15 because this is the DU with the highest reported concentration of soil antimony among the DUs
considered potentially accessible to a child trespasser under potential future site conditions. The reported
concentration of soil antimony in DU.15 represents the maximum concentration a child trespasser could
potentially be exposed to while at the PRTF shoreline under potential future site conditions. The total
noncancer HI for the child trespasser was calculated as 0.0089, which is below the USEPA noncancer
benchmark of 1. Antimony concentrations in the remaining DUs were less than those reported in DU.15;
therefore, the noncancer Hi in these DUs for the child trespasser would be less than that for DU.15, and below
the USEPA benchmark of 1. The risk results from the RSL Calculator for the child trespasser under potential
future site conditions are presented in the following table.
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Maximum Noncancer HQs Calculated for the Child Trespasser Under Potential Future Site Conditions (Results from RSL
Calculator)

Child Noncancer HQ

Constituent Ingestion Dermal Inhatation Total (Hl)
Antimony 0.0089 - 0.0000055 0.0089
Notes:

-: Indicates no toxicity values available fer risk calculations.
Noncancer HQs were calculated for DU.15 because this is the DU with the highest reported concentration of antimony in soit among DUs
determined to be accessible to a child under potential future site conditions. RSL Calculator inputs and outputs are provided in Attachment 2.

Blood Lead Level Evaluation

Lead is regulated based on blood lead concentration (PbB; USEPA 2024b). A BLL evaluation was performed as
part of this PRTF shoreline health risk evaluation. Though lead is a naturally occurring element, industrial
activity and human-made products can increase the amount of lead people are exposed to in the workplace
and at home = potentially impacting human health. Lead exposure is of particular concern to children and
pregnant adult females, as an elevated BLL can result in health complications in a child or fetus. A BLL of five
micrograms per deciliter {5 ug/dL) is the USEPA threshold level of concern, requiring intervention if a child’s
BLL reaches or exceeds this concentration (USEPA 2024b}. The USEPA set a post-remediation goal that the
likelihood of a child having an elevated BLL (5 ug/dL or greater) should be no more than five percent {USEPA
2024b).

The BLL evaluation was performed using two USEPA lead models: the Integrated Exposure Uptake Biokinetic
(IEUBK) Model and the Adult Lead Methodology (ALM) Model. The IEUBK Model was used to evaluate lead
risk in a child trespasser (USEPA 2021). The ALM model was used to evaluate BLLs in an adult trespasser and
to evaluate the risks to a trespassing adult pregnant woman’s fetus {USEPA 1996 and 2017). The modeling
results are presented in the following subsections. The inputs and outputs for each model are included in
Attachment 2. The BLL evaluation was performed on a DU-by-DU basis; this is a very conservative evaluation
approach as it assumes potentially exposed populations would spend all their time within a single DU with
maximum detected lead concentrations. DUs were evaluated sequentially, starting with the DU with the
highest lead concentration, followed by the DU with the next highest concentration, and so on, until model
outputs were below the USEPA level of concern (i.e., < 5% probability of > 5 ug/dL BLL}.

Weighted Soil Lead Concentrations

The IEUBK and ALM madels simulate soi! lead exposure at a single location of concern and do not integrate
variable or intermittent exposure to lead concentrations. However, exposure to lead concentrations at the
PRTF oceanside berms/shoreline is not expected to occur on a consistent basis (i.e., exposure would only
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occur in an intermittent trespassing scenario). To account for intermittent exposure, weighted soil lead
concentrations were calculated for each DU, consistent with the USEPA guidance on Assessing Intermittent or
Variable Exposures at Lead Sites (USEPA 2003). The site-specific parameters and the equation used to
calculate weighted soil lead concentrations are presented in this subsection.

Based on the results of the Exposure Assessment, an EF of one day per week was identified for the PRTF
shoreline. This results in an EF of one day per week to lead-impacted soil at the PRTF shoreline and an EF of six
days per week to naturally occurring lead in soil off-site. According to the DOH Hawai'ian Islands Soil Metal
Background Evaluation Report, naturally occurring lead in Hawai’i soils ranges from 0.76 to 380 ug/g, with a
95% upper confidence limit (UCL) of 21.3 ug/g (DOH 2012). This concentration of naturally occurring lead is
considered “natural background” soil lead and represents the concentration individuals are exposed tc when
not at the PRTF shoreline (i.e., when off-site). EFs and lead concentrations are used to derive DU-specific
weighted soil lead concentrations as input parameters for the two USEPA lead models. The equation used to
calculate weighted soil lead concentrations for individual DUs is:

(CPRTF DU)(EFPRTF Du) + (Cbar.‘kground)(EFbackground)

CPbpy = 7 days per week
Where,

Parameter Definition

CPboy Weighted soil lead concentration for individual DU (ug/g)

Cerrrou Soil lead concentration at DU {DU-specific, see Table 2; ug/g)

EFertrou Exposure frequency to PRTF DU lead concentrations (1 day per week)

Chackground Background {i.e., naturally occurring lead concentrations in Hawai'i soils) soil lead concentration (21.3 ug/g)
EFbackground Exposure frequency to background soil lead concentrations (6 days per week)

The weighted soil lead concentration represents the overall soil lead concentration a trespasser is expected to
be exposed to on an ongoing basis, assuming intermittent exposure to soil lead concentrations at the PRTF.
Weighted soil lead concentrations calculated for this BLL evaluation are presented in Table 2.

Lead Exposure Evaluation for the Child Trespasser Under Current Site Conditions
The IEUBK Model evaluates potential lead exposure risks for children aged 6 months to 7 years. The IEUBK
Model was run using USEPA default parameters except for the DU-specific weighted lead concentration in soil
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and the off-site (i.e., residential} indoor dust lead concentration.® The DU-specific weighted soil lead
concentrations used in the IEUBK Model are summarized in Table 2. The child trespasser under current site
conditions was evaluated for exposure to soil lead starting with DU.12 because this is the DU with the highest

reported concentration of soil lead among the DUs determined to be accessible to a child trespasser under
current site conditions.

Based on the weighted soil lead concentration in DU.12, there is a 0.24% praobability of a BLL exceeding the 5
ug/dL level of concern for a child trespasser under current site conditions in DU.12, which is below the USEPA
threshold level of concern. The likelihcod of a BLL exceeding the USEPA threshold level of concern for a child
trespasser is less than 0.24% in the remaining DUs evaluated for the child trespasser under current site
conditions (i.e., DU.1 to DU.11 and DU.19 to DU.24) because lead concentrations in these DUs were less than
the lead concentration reported for DU.12. IEUBK Model input parameters and outputs for DU.12 are
available in Attachment 2. The results from the IEUBK Model for the BLL of a child trespasser under current
site conditions are presented in the following table.

Probability of a BLL Exceedance for a Child Trespasser Under Current Site Conditions {Results from IEUBK Medel)

Probability of Probability of
Decision Unit Child BLL > 5 ug/dL Decision Unit Child BLL > 5 ug/dL

DUA <0.24% bu.13 Inaccessible!
Du.2 <0.24% DU14 Inaccessible!
bu.3 <0.24% DU.15 Inaccessible!
bu4 < (.24% DU.16 Inaccessible!
DU.S <0.24% DU.17 Inaccessible!
bu6 <0.24% DuU.18 Inaccessible!
Du.7 < 0.24% DU.19 <(0.24%
pu.g <0.24% DU.20 <0.24%
pug <0.24% DuU.21 <0.24%
DU.10 < 0.24% DU.22 <0.24%
DU.11 <0.24% DU.23 <0.24%
DU.12 ¢.24% DU.24 <0.24%

Notes:
1 This DU was determined to be inaccessible to a child trespasser because this DU is generally overgrown with dense vegetation (Figure 3;
Attachment 3).

% The IEUBK Model assumes a tracked-in indoor dust lead concentration. This dust lead concentration is directly related to soil lead concentrations
expected immediately outside of the child’s residence, and is not related to soil lead concentrations at the PRTF shoreline. Therefore, the Hawal'i
soils natural background lead concentration (i.e., 21.3 ug/g) was used as the input parameter for the indoor dust lead concentration.
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Bold indicates these results were calculated using the IEUBK Model. All remaining DU lead concentrations were less than that reported for DU.12,
and therefore, would result in probabilities of BLL exceedances less than that calcutated for DU.12. IEUBK model inputs and outputs are provided in
Attachment 2.

Lead Exposure Evaluation for a Child Trespasser Under Potential Future Site Conditions

The IEUBK Model was run using USEPA default parameters except for the DU-specific weighted lead
concentration in soil and the off-site (i.e., residential) indoor dust lead concentration. The DU-specific
weighted soil lead concentrations used in the IEUBK Model are summarized in Table 2. The child trespasser
under potential future site conditions was evaluated for exposure to soil lead starting with DU.15 because this
is the DU with the highest reported concentration of soil lead among the DUs considered potentially accessible
to a child trespasser under potential future site conditions. Based on the weighted soil lead concentration for
DU.15, there is a 24% probability of a BLL exceeding the 5 ug/dL level of concern for a child in DU.15 under
potential future site conditions, which exceeds the USEPA threshold level of concern. There is a 3.1%
probability of a BLL exceeding the 5 ug/dL threshold level of concern for a child trespasser in DU.14 under
potential future site conditions, which is below the USEPA threshold level of concern. The likelihood of a BLL
exceeding the USEPA threshold level of concern for a child trespasser under potential future site conditions is
less than 3.1% in DU.13, DU.16, DU.17, and DU.18, because lead concentrations in these DUs were less than
the lead concentration reported for DU.14. IEUBK Model input parameters and outputs for DU.14 and DU.15
are availabie in Attachment 2. The results from the IEUBK Model for the BLL of a child under potential future
site conditions are presented in the following table.

Probability of a BLL Exceedance for a Child Under Potential Future Site Conditions (Results from IEUBK Model)

Probability of Probability of
Decision Unit Child BLL > 5 ugfdL Decision Unit Child BLL > 5 ug/dL
DU.1to DU.12! £0.24% DU.16 <3.1%
DU.13 <3.1% Du.17 <3.1%
DU.14 3.1% DU.18 <3.1%
DU.15 o u% DU.19to D.24! <0.24%

Notes:

! The probability of exceeding the USEPA threshold leve! of concern was calculated as < 0.24% for each of DU.1 to DU.12 and DU.19 to DU.24 in
the BLL evaluation for a child trespasser under current site conditions.

Bold indicates these resulls were caiculated using the IEUBK Model. All remaining DU lead concentrations were less than that reported for DU.14,
and therefore, would result in probabilities of BLL exceedances less than that calculated for DU.14. IEUBK model inputs and outpuls are provided in
Aftachment 2.
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Lead Exposure Evaluation for the Adult Trespasser and for a Trespassing Pregnant Woman's Fetus
Under Current and Potential Future Site Conditions

The ALM Model evaluates projected adult BLLs and potential lead exposure risks for pregnant women'’s
fetuses. The ALM Model was run using USEPA default parameters except for the DU-specific weighted lead
concentration in soil. The DU-specific inputs for the ALM Model are summarized in Table 2. The adult
trespasser and the trespassing pregnant woman'’s fetus under current and potential future site conditions
were evaluated for exposure to soil lead starting with DU.15 because this is the DU with the highest reported
concentration of soil lead among the DUs determined to be accessibie to an adult trespasser under current
and potential future site conditions. Based on the weighted soil lead concentrations, adults are projected to
have BLLs of less than 5 ug/dL in all DUs, with the highest BLL calculated as 1.7 ug/dL for DU.15 (see ALM
Model outputs in Attachment 2). A less than 5% probability of a BLL exceeding the 5 ug/dL threshold level of
concern for a trespassing pregnant woman'’s fetus was calculated for DU.15 and DU.14 {i.e., 2.4% and 0.20%,
respectively). The likelihood of a BLL exceeding the USEPA level of concern for a trespassing pregnant
woman’s fetus is less than 0.20% in the remaining DUs (i.e., DU.1 to DU.13 and DU.16 to DU.24) because lead
concentrations in these DUs were less than the lead concentration reported for DU.14. The results from the
ALM Model for the BLL of a trespassing pregnant woman'’s fetus are presented in the following table.

Probability of a BLL Exceedance for a Trespassing Pregnant Woman's Fetus (Results from ALM Model)

Projected Adult BLL Probability of Projected Adult BLL Probability of
Decision Unit {ug/dL) Fetus BLL > 5 ug/dL | Decision Unit (ug/dL) Fetus BLL > 5 ug/dL

DU.1 <10 <0.20% DU.13 <10 <0.20%
DU.2 <10 <0.20% DU.14 1.0 0.20%

DU.3 <1.0 <0.20% DU.15 1.7 2.4%

DU.4 <1.0 <0.20% DU.16 <1.0 <0.20%
DU.5 <1.0 <0.20% DU.17 <10 <0.20%
DU.6 <10 <0.20% DU.18 <10 <0.20%
DU.7 <1.0 <0.20% DU.19 <10 <0.20%
DU <1.0 <0.20% DU.20 <10 <0.20%
DU.9 <1.0 <0.20% DU.21 <10 <0.20%
DU.10 <10 <0.20% Du.22 <10 <0.20%
DU.11 <10 <0.20% DU.23 <10 < 0.20%
DU.12 <10 <0.20% DU.24 <10 <0.20%

Notes:
Bold indicates these results were calculated using the ALM Model. All remaining DU lead concentrations were less than that reported for DU.14.
This results in ALM mode! outputs tess than those calculated for DU.14. ALM model outputs for DU.14 and DU.15 are provided in Attachment 2.
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Uncertainty

The purpose of the uncertainty section is to evaluate sources of uncertainty and variability that can influence
the results of the BLL evaluation. A risk evaluation is not meant to predict actual health risks for specific
individuals; rather, it is a tool for understanding where potentially harmful exposures may potentially exist and
deciding what, if any, actions are needed. This section describes some of the uncertainty and variability
associated with the data used in the BLL evaluation to provide decision-makers, and other users, information
about how specific assumptions and parameters influence the risk results.

Uncertainty refers to a lack of data or an incomplete understanding of factors used in a risk evaluation (e.g., lack of information about
environmental concentrations). Uncertainty in estimating exposures can be reduced or eliminated with additional, more comprehensive data
(USEPA 2024c).

Variability refers to the inherent variation of data used in a risk evaluation {e.g., how much time people spend at a location). Variability cannot
be reduced with more sampling or data; however, it can be characterized qualitatively or quantitatively {USEPA. 2024b)

Uncertainty Analysis
Key sources of uncertainty identified in this health risk evaluation and professional judgment regarding the
potential impacts on the health risk evaluation are presented in the table below.

Key Sources of Uncertainty Identified and the Potential Impact to the BLL Evaluation

Key Source of
Uncertainty Potential Impact to the BLL Evaluation
Over a three-year average, Ranges A, B, C, D, and E were in use 31, 96, 54, 71, and 103 days per year,
respectively, which results in a cumulative use of 355 days per year.'? The entire PRTF shoreline is
guarded against unauthorized access any time at least one of the ranges is in use. However, the overlap in
Exposure range use is not available; as a r_esult. the exapt number of days the beach is unguarded is not known. The
Frequency MCBH estimates that the beach is closed for live fire events three to four days per week (i.e., 156 to 208

days per year). This estimate is significantly less than the cumulative use of 355 days per year. For the
purposes of this evaluation, the maximum number of potentially unguarded days was assumed (i.e., four
days perweek). This is a conservative value and potentially results in an overestimate of risk at the PRTF
shoreline.

Replicate samples were collected from several DUs (see Table 1 and Attachment 1). The highest soil
concentration sample result was used in this evaluation for DUs where multiple sample results were

Soil Lead available. This is a very conservative evaluation approach because it assumes a receptor would be
Sample Results exposed to the maximum constituent concentration in each DU for the entire exposure duration. The use of
the maximum soil constituent concentration for the health risk evaluation potentially results in an
overestimate of risk at the PRTF shoreline.

I The average annual use of Range F is not available.
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Key Source of
Uncertainty

Potential impact to the BLL Evaluation

Toxicity Values

Cancer risks and noncancer HQs were calculated using toxicity values from the USEPA’s May 2024 RSL
tables (USPEA 2024a). While these values are the most up-to-date scientific information, toxicity values
may be modified later and the risk evaluation could be affected. Additionally, limited toxicity values were
available for the constituents evaluated:
¢ There is no established CSF available for either of the two COPCs (i.e. antimony and lead)
identified at the site; therefore, no cancer risks were catculated.
s There is no established noncancer RfD available for lead; therefore, no noncancer HQ was
calculated for lead. Excluding lead from the noncancer HQ calculations could potentially result in
an underestimate of the total risk.

Natural Background
Lead Concentration

Industrial activity and human-made products can increase the amount of lead people are exposed to in the
workplace and at home. However, lead is a naturally occurring element found throughout the environment.
In order to evaluate a receptors overall exposure to lead, it is important to evaluate exposure to site-specific
soil lead concentrations as well as exposure to off-site soif lead concentrations. Off-site, a receptor is
expected to be exposed to naturally occurring (i.e., background) lead. Background lead concentrations
vary throughout the environment, and can be lower or higher than lead concentrations at a site with known
lead contamination.

According to the DOH Hawai'ian Islands Soil Metal Background Evaluation Report, naturally occurring lead
in Hawai'i soils ranges between 0.76 to 380 ugfg, with a 95% UCL of 21.3 ugig (DOH 2012). The 95% UCL
represents the upper soil lead concentration limit of 95% of all Hawai'i soils sampled {i.e., only 5% of
Hawai'i soil samples exceeded this value). The 95% UCL was used as the natural background lead
concentration in this evaluation, and represents the RME concentration a receplor is expected to encounter
off-site (DOH 2012).

Though this concentration is based on measured background lead concentrations in Hawai' sils, actual
concentrations encountered by the individual will vary, and are likely to be lower than this value. For
example, several of the DUs located at either end of PRTF shoreline, where soil lead concentrations are
least likely to be impacted by PRTF operations, reported soil lead concentrations that were less than the
Hawai'i soils natural background concentration (Figure 2). DU lead concentrations that were below natural
background concentrations are summarized here:
« DU.1,DU.21, and DU.22, which are located at the western end of the PRTF shoreline, reported
soil lead concentrations of 17, 5.7, and 6.9 ug/g, respectively.
o DU.19, DU.20, and DU.24, which are located at the eastern end of the PRTF shoreline, reported
soil lead concentrations of 10, 9.5, and 7.8 ug/g, respectively,
Using the 95% UCL as the natural background lead concentration potentially results in an overestimate of
risk.
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Key Source of

Uncertainty Potential Impact to the BLL Evaluation
The IEUBK Model was used to evaluate potential risk to children from 6 months to 7 years of age. The
IEUBK Model evaluates risk resulting from exposure to site-specific soil lead concentrations and from
exposure to off-site environmental lead concentrations {i.e., exposure to typical concentrations of lead

Default Lead present in food, air, and water). To calculate risk resulting from environmental lead concentrations, the

Parameters in the | IEUBK Model also assumes typical age-related ingestion rates for each of these media (i.e., food, air, and

IEUBK Model water). While the default USEPA lead concentration and ingestion rate parameters are based on the most
up-to-date scientific information, values may be modified later and the BLL evaluation could be affected. If
these parameters are modified in the future, the projected BLL values calculated for a child could increase
or decrease, depending on the updated information.

Conservative assumptions were used in this health risk evaluation to ensure risks were not underestimated.
The uncertainties in the health risk evaluation are more likely to overestimate than underestimate risks.

Results and Recommendations

This health risk evaluation was performed to evaluate the potential risk to human health associated with
exposure to munitions constituents (i.e., antimony, copper, lead) in soil at the PRTF oceanside
berms/shoreline. Lead was identified as the primary constituent of concern (COC) at the PRTF. This
evaluation was performed using available soil data collected by the MCBH Environmental Compliance
Protection Division (MCBH 2023). Risks were calculated using the USEPA RSL Calculator using default
exposure parameters unless otherwise stated (USEPA 2024a; see Exposure Assessment). In addition to
calculating risk, a BLL evaluation was conducted using the IEUBK Model and the ALM Model. The following
summarizes the results of this health risk evaluation:

e Soil antimony concentrations in DU.15 and DU.16 exceed the Tier 1 EAL for Residential Land Use of 6.3
ug/g (Figure 1).

e Soil lead concentrations at DU.14, DU.15, and DU.16 exceed the Tier 1 EAL for Residential Land Use of
200 ug/g, and the Tier 1 EAL for Commercial/industrial Land Use of 800 ug/g (Figure 2}.

e Soil lead concentrations at DU.12, DU.13, and DU.17 exceed the Tier 1 EAL for Residential Land Use of
200 ug/g (Figure 2).

e The noncancer His calculated for the adult and child trespasser under current and potential future site
conditions were below the USEPA benchmark of 1 at the PRTF shoreline, indicating noncancer health
effects are not expected.!!

11 pye to limited established toxicity values for antimony and lead, anly noncancer Hls were calculated for Antimony, and no risk values were
calculated for lead {see Uncertainty).
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e Lead risks for a child trespasser under current site conditions are below levels of concern {i.e., < 5%
probability of exceeding 5 ug/dL blood lead level [BLL]} for all DUs at the PRTF oceanside
berms/shoreline.

e Lead risks for a child trespasser under potential future site conditions in DU.15 are above levels of
concern (i.e., > 5% probability of exceeding S ug/dL BLL).

e Lead risks for a trespassing pregnant woman'’s fetus under cufrent and potential future site conditions
are below levels of concern (i.e., < 5% probability of exceeding 5 ug/dL BLL) for all DUs at the PRTF
oceanside berms/shoreline.

s Lead risks for an adult trespasser under current and potential future site conditions are below levels of
concern (i.e., projected BLLs < 5 ug/dL) for all DUs at the PRTF oceanside berms/shoreline.

Recommendations
This section summarizes the recommendations for the PRTF shoreline based on the results presented in this
health risk evaluation.

Implementing a Long-Term Monitoring Program

It is recommended that a long-term monitoring (LTM) program be developed and implemented based on the
conclusions presented in this health risk evaluation. The purpose of the LTM program is to regularly evaluate
the condition of the PRTF cceanside berms and shoreline. The LTM Program should include visual
observations of the berms and shoreline, noting any changes to vegetation, signs of erasion, and evidence of
trespassing (e.g., footprints, trash or debris left behind, or other signs of recreational use). The PRTF
oceanside berms run parallel to the shoreline, and it is, therefore, critical that the berms do not become
susceptible to erosion. If it is determined that the trespassing frequency likely exceeds the frequency
assumed in this evaluation {i.e., one day per week), the results of this heaith risk evaluation should be re-
evaluated. Implementing additional institutional controls and/or engineering controls {e.g., additional
signage/fencing) may need to be considered to reduce risk to human health.

Reevaluation of Risk in the Event of Future Changes in Site Conditions in DU.15

The highest lead concentration in soil was reported for DU.15. Exposure to soils in DU.15 can potentially
result in an unacceptahle risk to child trespassers, based on the results of the BLL evaluation for a child
trespasser under potential future site conditions. DU.15 is not currently considered accessible to child
trespassers due to heavy vegetation, but changes in future site conditions within this DU {e.g., reduced
vegetative cover, erosion) can potentially result in increased accessibility and exposure to concentrations of
munitions constituents in this DU. The results of this health risk evaluation should be reevaluated in the event
of future changes in site conditions in DU.15.
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Table 1: Soil Sample Results SR n.g n

Constituent Concentration in Soif {ug/g)

Decision Unit Antimony Copper Lead
DuU.1* 0.19 2.5 17
DU.2 0.20 3.4 28
DU.3 0.16 5.8 40
DU.4 0.18 7.8 67
DU.5 0.17 4.3 a5
DU.6 0.19 2.9 21
DU.7 0.11 4.9 26
DU.8 0.38 7.3 77
DU.9 0.71 10 112
DU.10 0.35 11 49
DU.11 0.23 7.1 45
DU.12 2.2 39 344
DU.13 25 3 357
DU.14 40 112 . 1.946
DU.15 47 138 5.375
DU.16 7.6 69 937

Du.17* 2.5 41 459

DU.18" 0.58 18 149

DU.19 0.086 2.9 10

DU.20" 0.074 4.2 9.5

pu.21" 0.064 1.6 5.7

DU.22 0.044 1.1 6.9

DU.23 0.25 1.9 9.2

DU.24 0.064 2.0 7.8

Tier 1 DOH EAL Residential Land Use 6.3 630 200

Tier 1 DOH EAL Commercial/industrial Land Use | 82 2,500 800

Notes:

Constituent cancentration exceeds Tier 1 DOH EAL for Residential (i.e.. Unrestricted) Land Use
[Constituent concentration exceeds Jier 1 DOH EAL Cdﬁ'rﬁé'rciqlﬂnéusirlal {ie, Rg?t_ﬂedl Land Use
' The maximum constituent concentration is shown where replicate sample results are available
DOH: State of Hawati Department of Health

DU: Decision Unit

EAL: Environmental Action Level

ugig: micrograms of constituent per gram of soil

PRTF Health Risk Evaluation
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Table 2;: Weighted Lead Concentrations L tleo = s
1

Decislon Unit Welghted Lead Concentration {ug/g}
DU.1 21
Du.2 22
DU.3 24
DU.4 28
DU.5 23
DU.6 21
DuU.7 22
Du.8 29 ||
DU.9 34
DU.10 25
DU.11 25
pu.12' &7
DU.13' 69
DU.14' 296
Du.15’ 786
Du.16’ 152
ou.a7’' 84
DU.18' 40 |
pU.19 20
DU.20 20
DU.21 19
DU.22 19
DU.23 20
DU.24 19

Notes:

' The DU is not accessible to children in current site conditions. A DU was delermined to be inaccessible to children if the DU was generally overgrown with dense
vegetation (see Figure 3 and Attachment 3),

DU: Decision Unit

ugfg: micrograms of constituent per gram of sail

PRTF Health Risk Evaluation
Page 1of1



Attachment 1
Laboratory Analytical Results



This page has been left blank intentionally to allow for
double-sided printing.



FQLabs

Analysts of Excellence

3170-A tialena Street ¢ Honolulu, HI 96819 » Tel: (808) 839-9444 « Fax: (B08) 839-9744 « fql@fglab.com

Foopb, WATER, SOi1L & ENVIRONMENTAL TESTING & CONSULTING

312512024

Case Narrative
Proiject: MCBH Soil
Project #: 240214-2677-012

Twenty-seven (27) soil samples received by FQLabs on 02/14/2024. The samples were collected on 02/14/24.
The temperature of the cooler was 16.9 degrees Celsius upon receipt.

Nine (9} soil samples received on 02/15/24. The samples collected on 02/15/24. The temperature of the cooler
was 1.0 degrees Celsius upon receipt.

The samples received on the two different dates were analyzed together for Total Metals (EPA 3051/60208B}),
per submitted by Marine Corps Base Chain of Custody, pH (SM 4500-H) was added on 02/26/24 @ 9:49 a.m.

The hoiding time and analytical criteria were met for the above mentioned.

Metais

Samples were digested and analyzed on 03/08/24 @ 18:25 and completed on 03/08 @ 04:45.
Initial calibration (03/08/24)- The RSD % for Copper (100%), Antimony (95.6%) and Lead (93.7%).
The linearity conditions for the multi-analyte methods were met as specified in EPA Method 6010D.
Please feel free to contact me if there are any questions.

Kind regards,

=N

Tai Khan
Lab Director




FQ Labs

3170 Ualena Street, Unit A
Honolubu, HI 26819
Phone: 808-839-9444. Fax: 808-839-9744

Marine Corps Base Hawaii
Box 64122, Building 3B, Room 326
CAMP H.M. SMITH, HI, 96861-4211
Attn-Peter Evans

Project Name: Soil Metal Testing

02/14/2024 & 4:20PM
03/09/2024 @ 4:45 AM
240214-2677-012

15.6 C

Received:
Completed
Project Number:
Temperature

CERTIFICATE OF ANALYSIS

Sample 10: 240214-2677-012-01

Soli Sample- Lab #45
Decision Unit 1

Sampled: 2/14/2024 @ 2:13PM Sampler: Katherine Smith

Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.84 pH unit 0.10 EPA 90450 02/23/2024 3:28PM AA
Sample ID: 240214-2677-012-02 Soil Sample- Lab # 46 Sampled: 2/14/2024 @ 2:17PM Sampler: Katherine Smith
Decision Unit 1 Duplicate
Analysis Results Units ML Test Method Analyzed By
Total Metals See Attached FK
pH 8.79 pH unit 0.10 EPA 90450 02/23/2024 3:28PM AA
Sample ID: 240214-2677-012-03 Soil Sample- Lab # 47 Sampled: 2/14/2024 @ 2:20PM sampler: Katherine Smith
Decision Unit 1 Triplicate
Analysis Resilts Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.91 pH unit €.10 EPAS045D 02/23/2024 3:28PM AA
Sample ID: 240214-2677-012-04 Soil Sample- Lab # 48 Sampled: 2/14/2024 @ 2:09PM sampler: Katherine Smith
Decision Unit 2
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.77 pH unit 0.10 EPAS045D 02/23/2024 3:28PM AA
Sample ID: 240214-2677-012-05 Soll Sample- Lab # 43 Sampled: 2/14/2024 @& 2%:S0PM Sampler: Katherine Smith
Declsion Unit 3
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.58 pH unit 0.10 EPA 9045 D 02/23/2024 3:28PM AA
Sample ID: 240214-2677-012-06 Soll Sample- Lab ¥ 50 sampled: 2/14/2024 @ 1:57PM Sampler: Katherine Smith
Decision Unit 4
Analysis Results Units MOL Test Method Analyzed By
Total Metals See Attached FE
pH 8.55 pH unit 0.10 EPA 9045 D 02/23/2024 3:28 PM AA
Sample ID: 240214-2677-012-07 Soll Sample- tab # 51 Sampled: 2/14/2024 @ 2:31PM Sampler: Katherine Smith
Declslon Unit 5
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.76 pH unit 0.10 EPAS045 D 02/23/2024 3:28 PM  AA

Tuesday, March 12, 2024
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Marine Corps Base Hawaii
Box 64122, Building 3B, Room 326
CAMP H.M. SMITH, HI, 96861-4211
Atin:Peter Evans

Project Name: Soil Metal Testing

CERTIFICATE OF ANALYSIS

Sample ID: 240214-2677-012-08

Soll Sample- Lab # 52

Received
Completed
Project Number
Temperature

02/14/2024 @ 4:20PM
03/09/2024 @ 4:45 AM
240214-2677-012

15.6 "

Sampled: 2/14/2024 @ 1:55PM

Sampler: Katherina Smith

Decision Unit 6
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.80 pH unit 0.10 €PA 9045D 02/23/2024 3:28PM  AA
Sample ID: 240214-2677-012-09 Soll Sample- Lab #53 Sampled: 2/14/2024 & 2:25PM Sampler: Katherine Smith
Decision Unit 10
Analysis Results Units M, Test Method Analyzed By
Total Metals See Attached FK
pH B.33 pH unit 0.10 EPAS045D 02/23/2024 3:28PM AA
Sample ID: 240214-2677-012-10 Soil Sample- Lab # 54 Sampled: 2/14/2024 @ 2:54 PM Samgpler: Katherine Smith
Decision Unit 14
Analysis Results Units MOL Test Mathod Analyzed By
Total Metals See Attached FK
pH 7.84 pH unit 0.10 EPAS045 D 02/26/2024 5:.06 AM AA
Sample 10: 240214-2677-012-11 Soil Sample- Lab # 55 Sampled: 2/14/2024 @& 2:35PM Sampler: Katherine Smith
Decision Unit 17
Analysis Results Linits MBL Test Method Analyzed By
Total Metals See Attached FK
pH 8.34 pH unit 0.10 EPAS045D 02/26/2024 9:06 AM AA
Sample 10: 240214-2677-012-12 Soil Sample- Lab # 56 Sampled: 2/14/2024 ©@ 2:40PM Sampler: Katherine Smith
Decislon Unit 17 Duplicate
Analysis Results Units MDL Test Method Analyzed By
Totat Metals See Attached FK
pH 8.40 pH unit 0.10 EPA 90450 02/26/2024 9:06 AM AA
Sample ID: 240214-2677-012-13 Soil Sample- Lab #57 Sampled: 2/14/2024 @ 2:46 PM Sampler: Katherine Smith
Decision Unit 17 Triplicate
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.52 pH unit 0.10 EPA 9045 D 02/26/2024 9:06 AM AA
Sample [D: 240214-2677-012-14 Soil Sample- Lab #58 Sampled: 2/14/2024 @ 2:57PM Sampler: Katherine Smith
Decision Unit 18
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.64 pH unit 0.10 EPA 9045 D 02/26/2024 9:06 AM  AA
Sample 1D: 240214-2677-012-15 Soll Sample- Lab # 59 Sampled: 2/14/2024 @ 3:01 PM Sampler: Katherine Smith
Decision Unit 18 Duplicate
Analysis Results Units MbL Test Method Analyzed By
Total Metals See Attached FX
pH 8.48 pH unit 0.10 EPA 9045 D 02/26/2024 9:06 AM AA

Tuesday, March 12, 2024
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Marine Corps Base Hawaii
Box 64122, Building 3B, Room 326
CAMP H.M. SMITH, HI, 96861-4211
Atln:Peter Evans

Projecl Name Soil Metai Testing

Received:
Completed:

Project Number

CERTIFICATE OF ANALYSIS

Temperature:

02/14/2024 @ 4:20 PM
03/09/2024 @ 4:45 AM
240214-2677-012

20.2

"

Sample 1D: 240214-2677-012-1

Soll Sample- Lab # 60
Decision Unit 18 Triplicate

Sampled: 2/14/2024 @ 3:03PM

Sampler: Katherine Smith

Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.60 pH unit 0.10 EPA 9045 D 02/26/2024 9:06 AM AA
Sample ID: 240214-2677-012-17 Soll Sample- Lab # 61 Sampled: 2/14/2024 & 3:06 PM Sampler: Katherine Smith
Decision Unit 19
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FKE
pH 9.09 pH unit 0.10 EPA9045 D 02/26/2024 9:.06 AM AA
Sample ID: 240214-2677-012-18 Soll Sample- Lab # 62 Sampled: 2/14/2024 @ 3:09 PM Sampler: Katherine Smith
Declsion Unit 20
Analysis Results Units MDL Test Meathod Analyzed By
Total Metals See Attached FK
pH 8.75 pH unit 0.10 EPA 9045 D 02/26/2024 9:06AM AA
Sample ID: 240214-2677-012-19 Soll Sample- Lab # 63 Sampled: 2/14/2024 @ 3:12 PM Sampler: Katherine Smith
Decision Unit 20 Duplicate
Analysis Results Units MDL Test Method Analyted By
Total Metals See Attached FK
pH 8.65 pH unit 0.10 EPA 90450 02/26/2024 9:.06 AM AA
Sampie |D: 240214-2677-012-20 Soll Sample- Lab # 64 Sampled: 2/14/2024 @ 3:14PM Sampler: Katherine Smith
Decision Unit 20 Triplicate
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.68 pH unit 0.10 EPA 9045 D 02/26/2024 9:06 AM AA
Sample ID: 240214-2677-012-21 Soll Sample- Lab # 65 Sampled: 2/14/2024 & 3:15 PM Sampler; Katherine Smith
Decision Unit 21
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.63 pH unit 0.10 EPA 9045 D 02/26/2024 9:06 AM AA
Sample 1D: 240214-2677-012-22 Soil Sample- Lab # 66 Sampled: 2/14/2024 @ 3:17 PM Sampler: Katherine Smith
Decision Unit 21 Duplicate
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.60 pH unit Q.10 EPA 9045 D 02/26/2024 9:06 AM AA
Sample ID: 240214-2677-012-23 Soil Sample- Lab # 67 Sampled: 2/14/2024 ® 3:20PM Sampler: Katerine Smith
Declsion Unit 21 Triplicate
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 9.30 pH unit 0.10 EPA 9045 D 02/26/2024 9:.06 AM AA

Tuesday, March 12, 2024
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Marine Corps Base Hawail
Box 64122, Building 3B, Room 326
CAMP H.M. SMITH, HI, 96861-4211
Attn: Peter Evans

Project Name. Soil Metal Testing

CERTIFICATE OF ANALYSIS

Received:

Completed
Project Number
Temperature

02/14/2024 @ 4:20 PM
03/09/2024 @ 4:45 AM
240214-2677-012

16.9 “C

Sample ID: 240214-2677-012-24

Soil Sample- Lab # 68

Sampled: 2/14/2024 & 3:22 PM

Sampler: Katherine Smith

Decision Unit 22
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 9.23 pH unit 0.10 EPA 9045 D 02/26/2024 9:06 AM AA
Sample ID: 240214-2677-012-25 Soil Sample- Lab # 69 Sampled: 2/14/2024 @ 3:25PM Sampler: Katherine Smith
Declsion Unit 24
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 917 pH unit 0.10 EPAS045D 02/26/2024 9:06 AM AA
Sample ID: 240214-2677-012-26 Soil Sample- Lab # 70 Sampled: 2/14/2024 @ 3:27PM Sampler: Katherine Smith
Decision Unit 24 Duplicate
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 9.05 pH unit 0.10 EPA 9045 D 02/26/2024 9:06 AM AA
Sample ID: 240214-2677-012-27 Soil Sample- Lab # 71 Sampled: 2/14/2024 @ 3:29 PM Sampler: Katherine Smith
Decision Unit 24 Triplicate
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 9.26 fH unit 0.10 EPA 9045 D 02/26/2024 9:06AM AA

Approved By jmééu g %/MA’

Tuesday, March 12, 2024
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FQLabs

Analysts of Excellence

Water, Sutr & EnviRaowMENTSL TEsTiNG

ITA Uakena Strwet ¢ Honobub, HI 96819 » Tel {808) ¥ 399444 # Fax (B0H| 8 #0744 o fgleriglab o n

& Cumsnipting

Certificate of Analysis

Marine Corps Base Hi
£.0. Box 63002
Kaneohe, Hawail 96863 Recelved; 02/14/24 @ 16:20
Attn: Peter Evans Completed: 03/09/24 @ 04:45
Project Name: Sol Metal Testing
Project number: 240214-2677-012 Sarnpler: Katherine Smith

ANALYTE Results Units RDL Test Method Analyzed By
Sample ID; Decision Unit 17, Total Metal. Lab #55 Sampled: 02/14/24 @ 14:35
Copper 40.2 mg/fkqg dry wt.  0.020 3051/6020B 3/8/2024 11:48:15PM FK
Antimony 1.75 ma/ikg dry wt. 0.020 3051/60208 3/8/2024 11:48:15 PM FK
tead 326 mgfkg dry wt,  0.020 3051/60208 3/8/2024 11:48:15PM FK
Sample 1D: Decision Unit 17 Dup, Total Metal, Lab #56 Sampled: 02/14/24 @ 14:40
Copper 41.1 mgfkg dry wt.  0.020 3051/60208 3/8/2024 11:56:05 PM FK
Antimony 2.07 mg/kg dry wt.  .020 3051/60208 3/8/2024 11:56:05 PM FK
Lead 295 mg/kg dry wt.  0.020 3051/60208 3/8/2024 11:56:05PM FK
Sample 1D: Decision Unit 17 Trip, Total Metal, Lab #57 Sampled: 02/14/24 @ 14:46
Copper 373 mg/kg dry wt.  0.020 3051/60208 3/9/2024 12:01:55 AM FK
Antimony 2.50 mgfkg dry wt.  0.020 3051/60208 37972024 12:01:55 AM FK
Lead 459 mifkg dry wt.  0.020 3051/60208 3/9/2024 12:01:55 AM FK
Sample ID: Decision Unit 18, Total Metal. Lab #58 Sampled: 02/14/24 @ 14:57
Copper i7.6 mg/kg dry wt. 0.010 3051/60208 3/9/2024 12:05:42 AM FK
Antimony 0.567 mgfkg dry wt.  0.010 3051/60208 3/9/2024 12:05:42 AM FK
Lead 149 mg/kg dry wt. 0.010 3051/60208 3972024 12:05:42 AM FK
Sampte 1D: Decision Unit 18 Dup, Total Metal. Lab #59 Sampled: 02/14/24 @ 15:01
Copper 13.9 mg/fkg dry wt.  0.010 3051/60208 3/9/2024 12:10:53 AM FK
Antimony 0.577 mg/kg dry wt.  0.010 3055/60208 3/9/2024 12:10:53 AM FK
Lead 94.0 mo/kg dry wt.  0.010 3051/60208 3/9/2024 12:10:53 AM FK
Sample 0: Decision Unit 18 Trip, Total Metal. Lab #60 Sampled: 02/149/24 @ 15:03
Copper 15.9 mg/kg dry wt.  0.010 3051/60208 3/9/2024 12:15:40 AM FK
Antimony 0.389 mg/kg dry wt,  0.010 3051/60208 3/9/2024 12:15:40 AM FK
Lead 98.7 mg/kg dry wt.  0.010 3051/60208 3/9/2024 12:15:40 AM FK
Sample 1D: Deciston Unit 19, Total Metal. Lab #61 Sampled: 02/14/24 @ 15:06
Copper 2.87 mg/kg dry wt.  0.005 3051/60208 3/9/2024 1:01:08 AM FK
Antimony 0.086 mao/kg dry wt.  0.005 3051/60208 3/9/2024 1:01:08 AM FK
Lead 10,5 mg/kg dry wt.  0.005 3051/60208 3/9/2024 1:01:08 AM FK
Sample ID: Decision Unit 20 Total Metal, Lab #62 Sampled: 02/14/24 @ 15:09
Copper 2,93 mg/kg dry wt.  0.005 30L1/60208 3/9/2024 1:05:17 AM FK
Antimony 0.063 ma/kg dry wt.  0.005 3051760208 3/9/2024 1:05:17 AM FK
Lead 5.46 matkg dry wt.  0.005 3051460208 3/9/2024 1:05:17 AM FK
Sample ID: Decision Unit 20 Dup, Total Metal, Lab #63 Sampled: 02/14/24 @ 15:12
Copper 4,19 mgfkg dry wt.  0.005 3051/60208 3/9/2024 1:23:26 AM FK
Antimony 0.074 mgrkg dry wt.  0.005 3051/60208 3/9/2024 1:23:26 AM ¥4
Lead 8.63 mg'kg dry wt.  0.005 3051/60208 3/9/2024 1:23:26 AM FK
Sample ID: Decision Unit 20 Trip, Total Metal. Lab #64 Sampled: 02/14/24 @ 15:14
Copper 3.96 mg/kg dry wt.  0.005 3051/60208 3/9/2024 1:27:11 AM FK
Antimony 0.068 mgfkg dry wt.  0.005 3051/60208 3/9/2024 1:27:11 AM FK
Lead 9.32 maikg dry wt.  0.005 3051/60208 3/9/2024 1:27:11 AM FK
NA = Not Applicatie
ND = Nat Detected
RDL=Reperting detection hmd.

Approved by: ... JL4. .
Date: 3711 page 2 of 3




FQLabs

Anglysts of Excellence

3170-A Valena Stieet » Honolulu. HI 96819 = Tel: [808) £39-9444 » Fax: [8081 8399744 « fylbiylali com

Foonr, Watinm, SoiL & ENVIRONMENTAL TegsTING & COMNSULTING

Certificate of Analysis

Marine Corps Base Hi
P.0. Box 63002
Kaneohe, Hawaii 96863 Received: 02/14/24 @ 16:20
Attn: Peter Evans Completed: 03/09/24 @ 04:45
Project Name: Soil Metal Testing
Project number: 240214-2677-012 Sampler: Katherine Smith

ANALYTE Results Units RDL Test Method Analyzed By
Sample 1D: Decision Unit 21, Total Metal. Lab #65 Sampled: 02/14/24 @ 15:15
Copper 1.59 mg/kg dry wt.  0.005 3051/60208 3/9/2024 1:30:57 AM FK
Antimony 0.064 mafkg dry wt.  0.00S 3051/60208 3/9/2024 1:30:57 AM FK
Lead 5.75 ma/kg dry wt.  0.005 3051/60208 3/9/2024 1:30:57 AM FK
Sample 1D: Decision Unit 21 Dup, Total Metal. Lab #66 Sampled: 02/14/24 @ 15:17
Copper 1.45 mg/kg dry wt.  0.00S 3051/60208 3/9/2024 1:34:42 AM FK
Antimony 0.061 mg/kg dry wt.  0.005 3051/60208 3/9/2024 1:34:42 AM FK
Lead 531 mag/kg dry wt.  0.005 3051/60208 3/9/2024 1:34:42 AM FK
Sample ID: Decision Unit 21 Trip, Total Metal. Lab #67 Sampled: 02/14/24 @ 15:20
Copper 1.53 ma/kg dry wt.  0.005 3051/60208 3/9/2024 1:38:28 AM FK
Antimony 0.052 mag/kg dry wt.  0.005 3051/60208 3/9/2024 1:38:28 AM FK
Lead 5.36 mg/kg dry wt.  0.005 3051/60208 3/9/2024 1:38:28 AM FK
Sample ID: Decision Unit 22, Total Metal. Lab #68 Sampled: 02/14/24 @ 15:22
Copper 1.15 mg/kg dry wt.  0.005 3051/60208 3/9/2024 1:42:15 AM FK
Antimony 0.044 mg/kg dry wt.  0.005 3051/60208 3/9/2024 1:42:15 AM FK
tead 6.90 maskg dry wt.  0.005 3051760208 3/9/2024 1:42:15 AM FK
Sample ID: Decision Unit 24, Total Metal. Lab #69 Sampled: 02/14/24 @ 15:25
Copper 2.04 ma/kg dry wt.  0.005 3051/60208 3/9/2024 1:46:01 AM FK
Antimony 0.064 mg/kg dry wt.  0.005 3051/60208 3/9/2024 1:46:01 AM FK
Lead 7.79 ma/kg dry wt.  0.005 3051/60208 3/5/2024 1:46:01 AM FK
Sample 1D: Decision Unit 24 Dup, Total Metal. Lab #70 Sampled: 02/14/24 @ 15:27
Copper 1.96 moa/kg dry wt.  0.005 3051/60208 3/9/2024 1:45:48 AM FK
Antimony 0.051 mg/kg dry wt.  0.005 3051/60208 3/9/2024 1:49:48 AM FK
Lead 7.58 mo/kg dry wt.  0.005 3051/60208 3/9/2024 1:49:48 AM FK
Sample ID: Decision Unit 24 Trip, Total Metal, Lab #71 Sampled: 02/14/24 @ 15:29
Copper 1.47 mo/kg dry wt.  0.005 3051/60208 3/9/2024 2:14:02 AM FK
Antimony 0.052  mg/kgdry wt.  0.005 3051/60208 3/9/2024 2:14:02 AM FK
Lead 7.50 mg/kg dry wt.  0.005 3051/60208 3/9/2024 2:14:02 AM FK
NA = Not Applicable
NO = Not Detected iz j
RDL=Reporting detection limit. =) ﬁ( / =

Approved by: ... "{": B ATl Gat
Date: 5/6/2024—— e page 3 of 3




FQLabs

Analysts of Excellence

3170-A Ualeira Steeet # Honobuly, HI 90819 « Tel: |308) B19-944d » Fax {BO8) BI04 o bybe liglab Loan

Warter, S50t & ENvIRONMENTAL Testing & COoNSULTING

Certificate of Analysis

Marine Corps Base Hi
P.C. Box 63002
Kaneghe, Hawail 96863 Received: 02/14/24 @ 16:20
Attn: Peter Evans Completed: 03/09/24 @ 04:45
Project Name: Soil Metal Testing
Project number: 240214-2677-012 Sampler: Katherine Smith

ANALYTE Results Units ROL Test Method Analyzed By
Sample 1D: Decision Unit I, Total Metal, Lab #45 Sampled: 02/14/24 @ 14:13
Copper 2.50 mgfkg dey wt.  0.005 3051/60208 3/8/2024 9:58:20 PM FK
Antimony 0.190 mg/kg dry wt.  0.005 3051/60208 3/8/2024 9:58:20 PM FK
Lead 16.5 mg/kg dry wt.  0.005 3051/60208 3/8/2024 9:58:20 PM FK
Sample 10: Decision Unit | Dup, Total Metal. Lab #46 Sampled: 02/14/24 @ 14:17
Copper .29 mg/kg dry wt.  0.005 3051/60208 3/8/2024 10:27:51 PM FK
Antimony 0.192 mg/kg dry wt.  0.005 3051/60208 3/8/2024 10:27:51 PM FK
Lead 16.9 mag/kg dry wt.  0.005 3051/60208 3/B/2024 10:27:51 PM FK
Sample 10: Decision Unit 1 Trip, Total Metal, Lab #47 Sampled: 02/14/24 @ 14:20
Copper 2.46 mgskg dry wt. 0.005 3051/60208 3/8/2024 10:31:35 PM FK
Antimony 0.158 mgfkg dry wt.  0.005 3051/60208 3/8/2024 10:31:35 PM FK
Lead 14.8 mofkg dry wt.  0.005 3051/60208 3/8/2024 10:31:35 PM FK
Sample ID: Decision Unit 2, Total Metal. Lab #48 Sampled; 02/14/24 @ 14:09
Copper 3.38 mg/kg dry wt.  0.005 3051/60208 3/8/2024 10:35:19 PM FK
Antimony 0.203 mafkq dry wt.  0.005 3051/60208 3/8/2024 10:35:19 PM FK
Lead 28.2 mg/kg dry wt.  0.005 3051/60208 3/8/2024 10:35:19 PM FK
Sample [D: Decision Unit 3, Total Metal. Lab #49 Sampled: 02/14/24 @ 14:50
Copper 5.82 mg/kg dry wt.  0.005 3051/60208 3/8/2024 10:39:03 PM FK
Antimony 0.162 mo/kg diy wt.  0.005 3051/60208 3/8/2024 10:39:03 PM FK
Lead 40.3 mafkg dry wi.  0.005 3051/60208 3/8/2024 10:39:03 PM FK
Sample [D; Decision Unit 4, Total Metal. Lab #50 Sampled: 02/14/24 @ 13:57
Copper 7.61 mo/fkg doy wt.  0.005 3051/60208 3/8/2024 10:42:47 PM FK
Antimony 0.178 mg/kg dry wi.  0.005 3051/60208 3/8/2024 10:42:47 PM FK
Lead 66.9 mg/kg dry wt.  0.005 3051/60208 3/8/2024 10:42:47 PM FK
Sample ID: Decision Unit 5, Total Metal. Lab #51 Sampled: 02/14/24 @ 14:31
Copper 4.32 mgfkg dry wt.  0.005 3051/60208 3/8/2024 10:51:07 PM FK
Antimony 0.166 mg/kg dry wt.  0.005 3051/60208 3/8/2024 10:51:07 PM FK
Lead 35.¢ mgfkg dry wt.  0.005 J051/60208 3/8/2024 10:51:07 PM FK
Sample ID: Decision Unit 6, Total Metal. Lab #52 Sampled: 02/14/24 @ 13:55
Copper 2.86 mg/kg dry wt.  0.005 3051/60208 3/8/2024 10:54:52 PM FK
Antimony 0.188 ma/kg dry wt,  0.005 3051/60208 3/8/2024 10:54:52 PM FK
Lead 213 mg/kg dry wt.  0.005 3051/60208 3/8/2024 10:54:52 PM FK
Sample ID: Decision Unit 10, Total Metai, Lab #53 Sampled: 02/14/24 @ 14:25
Copper 11.2 mg/kg dry wt.  0.005 3051/60208 3/8/2024 10:58:37 PM FK
Antimony 0.348 mg/kg dry wt.  0.005 3051/60208 3/8/2024 10:58:37 PM FK
Lead 49.0 mg/kg dry wt.  0.005 3051/60208 3/8/2024 10:58:37 PM FK
Sample ID: Decision Unit 4, Total Metal, Lab #54 Sampled: 02/14/24 @ 14:54
Copper 112 mg/kg dry wt.  0.005 3051/60208 3/8/2024 11:02:23 PM FK
Antimony 4.04 mg/kg dry wt.  0.005 3051/60208 3/8/2024 11.02:23 PM FK
Lead 1946 mg/kg dry wt.  0.100 3051/60208 3/8/2024 11:.02:23 PM FK
NA = Not Applicable
ND = Net Cetected
REL=Reportng detection hmit.

Approved by: LT S
Date: 31 24 page 10of 3



FQLabs

Analysts of Excellence
3170-A Ualena Street o Honolulu, HI 96819 « Tel: {808 839.9444 « Fax: (808} 839.9744 « {gl@igiab com

Foop, WATER, SO1L & ENVIRONMENTAL TESTING & CONSULTING
METAL QC
Marine Corps Base Mi
P.0. Box 63002

Kaneohe, Hawali 96863

Attn: Peter Evans

Project Name: Soil Metal Testing

3/8/2024 3/8/2024 3/9/2024
24 9:11: 3/8/2024 9:18:49 PM

Date Analyzed | o 1727 pm SR /8/20 8:49 9:58:20PM | 12:53:09 AM

ANALYTE Blank ROL . % LFB reD % Matrix Spikes Du"‘l’.::';"t‘es
mg/L mg/L Recovery mg/L Recovery {%Rec.) LPRSD}
Copper <0.,001 0.001 1.09 100 0.049 204 98.6 101 0.533
Antimony <0.001 0.001 0.485 95.6 0.047 1.64 94.9 103 0.995
Lead <0.001 0.001 1.33 93,7 0.049 1.08 98.5 100 1.08

NA = Not Applicable
ND = Not Detected

ROL=Reporting detection limit,




FQ Labs

3170 Ualena Street, Unit A
Honolulu, HI 96819

Phone: 808-839-9444, Fax: 808-839-9744

Marine Corps Base Hawaii
Box 64122, Building 38, Room 326
CAMP H.M. SMITH, HI, 96861-4211

CERTIFICATE OF ANALYSIS

02/15/2024 @ 2:00 PM
03/09/2024 @ 4:45 AM
240215-2677-013

Received:
Completed
Praject Number:

Altn:Peter Evans Tempeiature: 1.0 C
Project Name: Soil Metal Testing
Sample ID: 240215-2677-013-01 Soll Sample- Lab # 72 Sampled: 2/15/2024 & 12:3CPM Sampler: Patrick Crite
Decision Unit 7
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.66 pH unit 0.10 EPA 9045 D 02/26/2024 5:06 AM AA
Sample ID: 240215-2677-013-02 Saoll Sample- Lab # 73 Sampled: 2/15/2024 & 12:32PM Sampler: Patrick Crile
Decision Unit 11
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.11 pH unit 0.10 EPA 89045 D 02/26/2024 S:06 AM AA
Sample ID: 240215-2677-013-03 Soil Sample- Lab # 74 Sampled: 2/15/2024 @ 12:35PM Sampler: Patrick Crile
Decision Unit 13
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.41 pH unit 0.10 EPA 5045 D 02/26/2024 9:06 AM AA
Sample 1D: 240215-2677-013-04 Soll Sample- Lab # 75 Sampled: 2/15/2024 @ 12:40PM Sampler: Patrick Crife
Decision Unit 16
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.17 pH unit 0.10 EPA 9045 D 02/26/2024 9:06 AM A
Samptle {D: 240215-2677-013-05 Soil Sample- Lab # 76 Sampled: 2/15/2024 @ 12:47 PM Sampler: Patrick Crile
Declsion Unit 15
Analysis Results Units MDL Test Method Analyied By
Total Metals See Attached FK
pH 8.42 pH unit 0.10 EPA90AS D 02/26/2024 9:.06 AM AA
Sample ID: 240215-2677-013-06 Soil Sample- Lab # 77 Sampled: 2/15/2024 @ 12:55PM Sampler: Patrick Crile
Decision Unit 12
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.13 pH unit 0.10 EPA 9045 D 02/26/2024 9:06AM A&
Sample 1D: 240215-2677-013-07 Soil 5Sample- Lab # 78 Sampled: 2/15/2024 @ 12:59 PM Sampler: Patrick Crile
Declsion Unit 23
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 9.31 pH unit 0.10 EPA 5045 D 02/26/2024 9.06 AM AA

Tuesday, March 12, 2024

Page 1 of 2



Marine Corps Base Hawali Received: 02/15/2024 @ 2:00 PM

Box 64122, Building 3B, Room 326 Completed: 03/09/2024 @ 4:45 AM
CAMP H.M. SMITH, HI, 96861-4211 CERTIFICATE OF ANALYSIS Project Number:  240215-2677-013
Attn:Peter Evans Temperature: 1.0 "C

Project Name: Soil Metal Testing

Sample ID: 240215-2677-013-08 Soll Sample- Lab # 79 Sampled: 2/15/2024 @ 1:06 PM Sampler: Patrick Crile

Decislon Unit 8
Analysis Results Uinits MDL Test Method Analyzed By
Tatal Metals See Attached FX
pH 3.71 pH unit 0.10 EPA 9045 D 02/26/2024 9:06 AM AA
Sample {D: 240215-2677-013-09 Soil Sample- Lab # 80 Sampled: 2/15/2024 ® 1:10PM Sampler: Patrick Crile
Decislon Unit 9
Analysis Results Units MDL Test Method Analyzed By
Total Metals See Attached FK
pH 8.21 pH unit 0.10 EPA 9045 D 02/26/2024 9:06 AM AA

Approved By /m&% J 44/4/14/

Tuesday, March 12, 2024 Page 2 of 2



FQLabs

Anolysts of Excellence
31704 Ualena Stieet ¢ Honolulu, HI YoB 19 « Tel |BOS) B 399444 o Fax (BOM) 8399744 » fqlivtglab com

Fouwo, WATER, Suit & ENviRONMENTAL TesTing & CuonsuiTing

Certificate of Analysis

Marine Corps Base Hi
P.0. Box 63002
Kaneohe, Hawaii 96863 Received: 02/15/24 @ 14:00
Attn: Petar Evans Completed: 03/09/24 @ 04:45
Project Mame: Soil Matal Testing
Project number: 240215-2677-013 Sampler: Patrick Crile

ANALYTE Results Units ROL Test Method Analyzed By
Sample ID: Decision Unit 7, Total Metal. Lab # /72 Sampled: 02/15/24 @ 12:30
Copper 4.94 mg/kg dry wt.  0.00S 3051/60208 3/9/2024 2:21:41 AM FK
Antimony 0.105  mg/kg dry wt.  ©.005 3051/60208  3/9/2024 2:21:41 AM FK
Lead 26.1 mg/kg dry wt.  0.005 3051/60208 3/9/2024 2:21:41 AM FK
Sample [D: Decision Unit 11, Total Metal. Lab #73 Sampled: 02/15/24 @ 12:32
Copper 7.i3 me/kg dry wt,  0.005 3051/60208 3/9/2024 2:25:25 AM FK
Antimony 0.233 mg/kg dry wt.  0.005 3051/60208 3/9/2024 2:25:25 AM FK
Lead 46.4 mg/kg dry wt.  0.005 3051/60208 3/9/2024 2:25:25 AM FK
Sample ID: Decision Unit 13, Total Metal. Lab #74 Sampled: 02/15/24 @ 12:35
Copper 30.7 mg/kg dry wt.  0.020 3051/60208 392024 2:43:28 AM FK
Antimony 2.54 mg/kg dry wt.  0.020 3051/60208 3/9/2024 2:43:28 AM FK
Lead 357 mo/kg dry wt.  0.020 3051/60208 3/9/2024 2:43:28 AM fK
Sample ID: Decision Unit 16, Total Metal. Lab #75 Sampled: 02/15/24 @ 12:40
Copper 69.5 mg/kg dry wt, 0,020 3051/60208 3/9/2024 2:32:55 AM FK
Antimony 7.60 mg/kg dry wt.  0.020 3051/60208 3/9/2024 2:32:55 AM FK
Lead 937 mo/kg dry wt.  0.050 3051/60208 3/9/2024 2:32:55 AM FK
Sample ID: Decision Unit 15, Total Metal. Lab #76 Sampled: 02/14/24 @ 12:47
Copper 138 ma/kg dry wt.  0.050 3051/60208 3/9/2024 2:52:40 AM FK
Antimony 46.5 mg/kg dry wi.  (0.050 3051/60208 3/9/2024 2:52:40 AM FX
Lead 5375 mg/kg dry wi. 1.00 3051/60208 31972024 2.52:40 AM FX
Sample 1D: Decision Unit 12, Total Matal, Lab #77 Sampled: 02/15/24 @ 12:55
Copper 39.3 mg/fkg dry wt.  0.050 3051/60208 3/9/2024 3:14:15 AM FK
Antimony 2.20 mg/kg dry wt.  0.050 3051/60208 3/9/2024 3:14:15 AM FK
Lead 344 mg/kg dry wt.  0.050 3051/60208 3/9/2024 3:14:15 AM FK
Sample ID: Decision Unit 23, Total Metal, Lab #78 Sampled: 02/15/24 @ 12:59
Copper 1.94 mg/kg dry wt.  0.005 3051760208 3/9/2024 3:43:38 AM FK
Antimony 0.254 mg/kg dry wt.  0.005 3051750208 3/9/2024 3:43:38 AM FK
Lead 9.17 mg/kg dry wt.  0.005 3051/60208 3/9/2024 3:43:38 AM FK
Sampte ID: Decision Unit 8, Tolal Metal. Lab #79 Sampled: 02/15/24 @ 13:06
Copper 7.34 mg/kg dry wt.  0.005 3051/60208 3/9/2024 4:05:49 AM FK
Antimony 0.382  mo/kgdry wt.  0.005 3051/60208 3/9/2024 4:05:49 AM FK
Lead 76.5 mg/kg dry wt.  0.005 3051/60208 912024 4:05:49 AM FK
Sample ID: Decision Unit 9, Tota! Metal. Lab #80 Sampled: 02/14/24 @ 13:10
Copper 10.2 mg'kg dry wt.  0.005 3051/60208 3/9/2024 4:12:54 AM FK
Antimony 0.705 mg/kg dry wt.  0.005 3051/60208 3/9/2024 4:12:54 AM FK
Lead 112 mo/kg dry wt.  0.005 3051/60208 3/9/2024 4:12:54 AM FK
NA = Not Applicable
WD = Not Detected
RDL=Reporting detection mit.

Approved by: .. L
Date: 3/1J#024 page 1 of 1



FQLabs

Analysts of Excellence

3170-A Ualena Street » Honolulu, HE 96819 » Tel: (B0B) 839-9444 » Fax: (808) B39-9744 « fql@fglab.com

Fecon, WaTeRr, SOiL & ENVIRONMENTAL TESTING & CONSULTING

METAL QC
Marine Corps Base Hi
P.0. Box 63002
Kaneohe, Hawaii 96863
Attn: Peter Evans
Project Name: Soil Metal Testing
3/8/2024 3/8/2024 3/9/2024
) 3/8/2024 9:11: :18:
Date Analyzed | o.57.57 o /8/2024 5:11:16 PM Ay 71699 9:58:20PM | 12:53:09 AM
ANALYTE Blank ROL .o % 7 IR % | Matrix Spikes Du”‘l'itc’:’t‘es
ma/L mg/L Recovery mg/L Recovery (%%Rec.) (‘I,!SD)
Copper <0.001 0.001 1.09 100 0.049 2.04 98.6 101 0.533
Antimony <0.001 0.001 0.485 95.6 0.047 1.64 94.5 103 0.955
Lead <0.001 0.001 1.33 93.7 0.049 1.08 98.5 100 1.08

NA = Nol Applicabile
ND = Not Detected
RDL=Reporting detection lirmit,



FQLabs

3170-A Ualena Street
Honolulu, H1 96819 Date Invoice #
371212024 30498
Bl To
Marine Corps Base Hawaii
P.0. Box 63002
Kaneohe Bay. [11 96863
Attn: Peter Evans
P.O. No. Terms Contract # Lab#
MOO031824P0002 Due on receipt 45.80
Description Qty Rate Amount
Project Name: Metals Testing-soil
Notice of Award #: M0O031324P0002
Total Metals-- Cu. Ph. Sh (EPA Method 6020B) 36 210.00 7.560.00T
pll - in soil 36 30.00 1.800.06
TAT: H0-15 working days
CC handling fee s 3%
Make Check Pavable To:FQLabs
Subtotal $9.360,00

Sales Tax (0.0%)

$0.00

Total

$9.360.00
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Attachment 2

USEPA RSL Calculator and
Lead Model Inputs and Outputs



This page has been left blank intentionally to allow for
double-sided printing.



RSL Calculator Inputs / Outputs

Decision Unit 15
Soil Antimony Concentration: 47 ug/g
Soil Lead Concentration: 5,375 ug/g



This page has been left blank intentionally to allow for
double-sided printing.
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RSL Gaiculator Inputs / Outputs

Decision Unit 12
Soil Antimony Concentration: 2.2 ug/g
Soil Lead Concentration: 344 ug/g



This page has been left blank intentionally to allow for
double-sided printing.



S0 S0
At et
(5120 4 69'F
92 92
80+32'8  0D09EG6L8
S0 S0
96E8Z'0 = 96EBZ0
SZ §Z
£00000°0  LOOD0DO0

0

(=R = e =)y o)

0 0L
Em o
lEEE o
B
B o
B o
B o
[299%5%1 O
[ 7
B o
I
B o
EEEE o
B o
B o
B o
B o
B o
s o
[
B o
Bl o
B o
EEER o

9 9

ot [+]}

oL 1]

anjea anjea
oypeds  ynejeq

-o)Us s

10128100y

ssapun (Jaaod aaneysbana jo uonoey) A ¥
{anjea ploysaiy) Juajeanba) 'n z
s (paads pum [enuue ueaw) “n [+F4
JA (jeasaiun ainsodxa) | E
s (lerssju aunsodxo) | [IE0SESIN
12597559 {(Ansolod |10s payjy-iaiem) “ejeu | Sl
125" {AysoJod Jjos pajjy-ite) “e1ey L 08
snispe (ainjesadus) Jejempunclt) *) [}:]
ssapiun (ysujebie) ¥1 08
Aeppud (pIyo - eRIR SIBUNS UDIS) Ty Sl
Aep/yud (Ynpe - ease 2IE)NS UDIS) °oyg Gl
Aeppyus (e2ue 23epns US) ¥oyg  gog

Aepygua (ease aoepns unys) ¢y i
Aepypuo (ease aoepns upjs) Fiyg I
Aepjuo (Bale aoepns ups) “lyg l
SIeah (Jojearns: - awnauy) 11 I

AepjBius (pryo - 21es axelu j1os) sy IO
Aep/Bw (ynpe - ajes axej os) **'sy) NZON

AepsB (a1l sxe 10S) FEigy)

Aepybui {121 axel| |j0S) #Egy|

Aep/Bu (2184 e [I0S} FESHI

Aep/Bu (3120 axeul 10S) ZO05uI

BywBu (Joey uonsabul 10s pajsnipe-sbe swabeynw) P22 gy
BB (1oyoey uonsabul os pasnipe-abe) Peeigy)
ssapyun (uanonb paezey Jabiel) DHL
Aeprsiney (dwi) 21nsodxa piua) =13
Aepysinoy {awn ainsodxa ynpe) ***' 1 g
Aepysinoy (awn ainsodxa) %91 | 3

Aepysinoy (awin sansodxa) 94¢) 3

Aeprsinoy (awn ansodxa) #2113

Aepysinoy (auin 2unsodxs) 953

Aepysinoy (1ojeasdal - swy aansodxa) *¥ ) 3
Jeaksshep {ppyd - Aouanbay amnsodxa) > 43
leakssAep (Jnpe - Asuanbay ainsodxa) *°* 43
meafrshep (Aouanbay ansodxe) %28 4
leafsshep (Asuanbay ainsodxa) #4943
JeakrsAep {(Aouanbay ainsodxa) ¥743
JeakssAep {Asusnbay ainsodxs) ¢4
leshsshep (Aousnbayy ainsodxs) 43

sseak (ppyo - uoneinp sunsodxa) >**gg

1eak (uoneinp ansodxa) ¥y

1e3A (Uoneinp ainsodxa) 933

ojqeuep

g0
S0
g0
81'89
8189
LLEE
S92
60+39¢°L
gl
gl
96EEP0
Y610
9000
S+8.L°602
SPBL60Z
801°0LE
Hnejag
Hneysq
GREPBL
S8EP 8L
291281
LLELL
LLE'LL
20€29L
anjep
ayoeds
-e)s

g0
g0
8189
8189
166
S92
SEFPIEESEL
Sl
gL
06EEY'0
¥61L°0
900°0
S¥8L602
SPBL 60T
801912
Hnejag
Hnejag
qGecr’sl
Gecr’el
29.L781
LLG'EL
LLELL
FAv A1
enjeA
ynejeQq
llog
10)e8420Y

PLGL-GLPZOZAVINEZ  PalesausB Inding
JeaA {uoneinp amsodxs) Qg
Jeak {uoesnp ainsodxs) Fig3
siead (Jojeassal - uoneunp ansodxa) **g3
ByBw (10108) [ewiap pos paisnipe-abie awabeynw) ****we4aq
6y/Buw (10128} |PULSP 10S pajsnipe-abe) P % g g
B3 {plIy= - bam Apog) “* g
By (unpe - Jybiam Apog) “'mg
By (uBbiam Apog) 9 pag
By (ubram Apoq) #9pn
By (ubram Apoqg) *2pag
6% (ubiem Apoq) #'ag
(awn BuiBesane) >y
_o.co_.mE {pIuo - 10)08) SousIaYpe UNS) 2% 4y
waybuw (rpe - 10108} ousIBYPE UIYS) ' Jy
puayBu (s00e) 30UBIBUPE UYS) 559 1y
mto\mE (1008 aouzIaLpe uys) Py
m:u\mE {10108} BoUBIBYPR UINS) TZqy
m:o\mE (Jojoey 2oUIYpR US) 209y
(sau0e Juwn-ssew 4A) Sy
(sae 4A) v
(sane 43d) v
G sseus - /By Jad s-wiB) o0
{guyBy sad s-uwyB) 00
{quyby uad s-,uyb) P00
/B (Aysuap apoied jos) *d
Byyu {10)08) uoisswws sjenaed) J3d
worb (uu ssews - Asuap ying (fos Aip) °d
LwoyB (Ansuap xing jios Aip) °d
lesy209) (fnsolod (108 [EI0N) U
ssapun {ryth uo Juspuadap uoiouny} ()4
675 {nos w1 uoques nuebio uoloey) 50}
(i) ssew - Juelsuc?) uoissadsi JA) O
{juesucs uoisiads|g 40 O
{(ueisuol uoIsssds|q J3d) 2
uodafag (3U0Z ajewnd 4A) AN
uons|ag (suoz sjewnd J3d) AnD
(W ssew - Juejsuos) ucisiadsig 4A) 8
{uejsuo) uoisiadsig 4A) 9
{(wejsuoD uoisiadsiq J3d) 9
(I ssew - UeISUOY uoisiadsig 4A) v
(uejsuo? ucisiadsiq 4N
(iueysuog uoisiadsiq 43d) v

ajqeues



PO-3K62  £0-395C
v0-3¥6'Z  20-39572
IH OH
Hnpy unpy
oiueB uonejeyu|
OUIDIEIUON
. - = 60+39¢°L
- = - 60+39¢°1
(B W) (Bx7,w) (B w) (Byi7 )
pejasles | Ml SSe Jionses loyaeq
Jojoe4 Jojyoed aypojiwijun | uoissiwg
u u Jojoe4 sje|nanied
OREZYNEIOA ONEZINEIOA u
onezinejoA
240 £0+320°2 =
dOHdSAHd €0+316°L =
404 V)] Joy (ssapiun)
dg d9 O1Hpue H  soED
juiod Ut pasn
Bupog WEISUOD
JeuLioN ME
s,Aauoy
- 00+300°1 -
- 10-30S°L v $0-300°€
sav savio 19 (;w/Bw)
o o

71:81:91:PZ0ZAVINEZ Pajesduab Inding

= ¥0-3H6°C £0-38LF 20-39672 & £0-38L°% {HP1SIY [elof,
- - - - - - spunodwio)) pue pesn
3 ¥0-396°C £0-38L'F £0-395°¢ & £0-38L % anejew) Auowuy
OH OH iH DH OH OH [eawsyn
unpy inpy PIYD PIYD PIMD PIMD
Jenneq uonsebu) oweb uonejeyu| [euusq uonsebu)
OUIdJEJUON
; c - % IHAISIM 18101
- - - - e spunodwoy) pue pean
- = = . A4 oyjeiew) Auownuy
Asiy ASIY NSty ASRy (Boy/Bu) LXJTEIE
2 uonejeyuj Jeuusq uonsebu) uo
jueBouldiesn penuaducy
= - a . IHAISIY (8J0L,
; % 5 JINVYOHONI SMYA £0+30¢¥'¢  3punodwod pue pes’
& & = OINY2HONI SMYA £04+3L0°6 ‘olejew) Auowiguy
(s,w9) (si,wo} (s/,wo) adA) oy 1) [edweyo
¥a e "g [eawsyy 9 &1
8
Jmesedwa)
1eoRud
- - - - - - IHAISIY 104,
& 20+300°6 5 - o 00+300°)  3punodwo) pue pea
= L0+30S ¥ = = C 00+300°) QNEew) Auownuy
(ejowy w (B/,wa) (67, wid) {(/bw) {Bx/8w) vay [ealweyo
-une) Py oy S uo
51H pesualun)
uonesnjes
itos
5 2 5 IHASIY 8104 .
- = - spunodwos pue pean
1 ¥0-300°F = - ‘jjeraw) Aucwinuy
Joy (Aep-Bx/Bui) jod {wyBn) jou’ds {Aep [earwsyd
an i ynl anl -By/Bw)°3g
10§ 10} )SIY 03129y

ayoads-a)s



IEUBK Model Inputs / Outputs

Decision Unit 12
Weighted Soil Lead Concentration: 67 ug/g
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LEAD MODEL FOR WINDOWS Version 2.0

These IEUBK Model results are valid as long as they were produced with an official,
unmodified version of the IEUBK Model with a software certificate.

While IEUBK Model output is generally written with three digits to the right of the
decimal point, the true precision of the output is strongly influenced by least precise

input values.

e e oy i s s s . s s S s B e s - s e

Model Version: 2.0 Build1
User Name:

Date:

Site Name:

Operable Unit:

Run Mode: Research

RAkRkkdk Air *kkkdrk

Indoor Air Pb Concentration: 30.000 percent of outdoor.
Other Air Parameters:

Month Time Ventilation Lung Outdoor Air
Outdoors Rate Absorption Pb Conc

{hours) {m*day) (%) {ug Pb/m?)

6-12 1.000 3.216 32.000 0.1G60
12-24 2,000 4.970 32.000 0.100
24-36 3.000 6.086 32.000 0.100
36-48 4.000 6.954 32.000 0.100
48-60 4.000 7.682 32.000 0.100
60-72 4.000 8.318 32.000 0.100
72-84 4.000 8.887 32.000 0.100

dedededekk Diet Rkkkkk

Month Diet Intake{pg/day)

6-12 2.660
12-24 5.030
24-36 5.210
36-48 5.380
48-60 5.640
60-72 6.040
72-84 5.950

s Drinking Water ******

Water Consumption:
Month Water {L/day)

612  0.400
1224  0.430
24-36 0.510
36-48  0.540
4860  0.570
60-72  0.600
72-84 0.630

Drinking Water Concentration: 0.900 pg Pb/L

wddkdk soil & Dust 313113



Month Soil (ug Pbl/g)

6-12 67.000
12-24 67.000
24-36 67.000
36-48 67.000
48-60 67.000
60-72 67.000
72-84 67.000

21.300
21.300
21.300
21.300
21.300
21.300
21.300

sxs4s Altornate Intake *****

Month  Alternate (ug Pb/day)

6-12 0.000
1224  0.000
24-36  0.000
36-48 0.000
48-60 0.000
60-72 0.000
72-84 0.000

rraaxd Maternal Contribution: Infant Model ******

Maternal Blood Concentration: 0.540 ug Pb/dL

uuuuuuuuuuuuuu

House Dust (ug Pb/g)

Month Air Diet Alternate Water
(ug/day) {ug/day) (ug/day)  (ng/day)
6-12 0.034 1.293 0.000 0.175
12-24 0.057 2.434 0.000 0.187
24-36 0.075 2.537 0.000 0.224
36-48 0.093 2.629 0.000 0.237
48-60 0.102 2.762 0.000 0.251
60-72 0.111 2.964 0.000 0.265
72-84 0.118 2.924 0.000 0.279
Month Soil+Dust Total Blood
(ug/day) (ng/day) (ng/dL)
6-12 1.050 2.551 1.4
12-24 1.143 3.821 1.6
24-36 0.820 3.655 1.4
36-48 0.773 3.732 1.3
48-60 0.824 3.939 1.3
60-72 0.641 3.981 1.2
7284 0.679 4.000 1.1
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Potential Future Site Conditions Scenario

IEUBK Model inputs / Outputs

Decision Unit 15
Weighted Soil Lead Concentration: 786 ug/g



This page has been left blank intentionally to allow for
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LEAD MODEL FOR WINDOWS Version 2.0

These IEUBK Model results are valid as long as they were produced with an official,
unmodified version of the IEUBK Model with a software certificate.

While IEUBK Model output is generally written with three digits to the right of the
decimal point, the true precision of the output is strongly influenced by least precise
input values.

b P e e P D R e D e e D e e e DT P e

Model Version: 2.0 Build1
User Name:

Date:

Site Name:

Operable Unit:

Run Mode: Research

ARARAR Air dedric ik

Indoor Air Pb Concentration: 30.000 percent of outdoor.
Other Air Parameters:

Month  Time Ventilation Lung Outdoor Air
Outdoors Rate Absorption Pb Cone
{hours) (m*day) {%) (g Pb/im?)

6-12 1.000 3.216 32.000 0.100

12-24 2,000 4970 32.000 0.100

24-36 3.000 6.086 32.000 0.100

36-48 4.000 6.954 32,000 0.100

48-60 4,000 7.682 32.000 0.100

60-72 4.000 8.318 32.000 0.100

72-84  4.000 8.887 32.000 0.100

kA kdkk Diet fevenkki

Month Diet Intake(pg/day)

6-12 2.660
12-24  5.030
24-36  5.210
36-48  5.380
48-60 5.640
60-72  6.040
72-84  5.950

ek Drinking Water ******

Water Consumption:
Month Water (L/day)

6-12 0.400
12-24 0.430
24-36 0.510
36-48 0.540
48-60 0.570
60-72 0.600
72-84 0.630

Drinking Water Concentration: 0.900 pg Pb/L

fekRkhR soil & Dust deskedrdr i



Month Soil (ug Pb/g) House Dust (pg Pb/g)

6-12 786.000 21.300
12-24 786.000 21.300
24-36 786.000 21.300
36-48 786.000 21.300
48-60 786.000 21.300
60-72 786.000 21.300
72-84 786.000 21.300

vk Alternate Intake ******

Month  Alternate (pg Pb/day)

6-12 0.000
12-24  0.000
24-36  0.000
3648 0.000
48-60  0.000
60-72 0.000
72-84  0.000

weasx Maternal Contribution: Infant Model ******

Maternal Blood Concentration: 0.540 ug Pb/dL

nnnnnnnnnnnnnnnnnn dedrdede

Month Air Diet Alternate Water
(ng/day) (ug/day) (vg/day)  (pgiday)
6-12 0.034 1.189 0.000 0.161
12-24 0.057 2.267 0.000 0.174
24-36 0.075 2.427 0.000 0.214
36-48 0.093 2,536 0.000 0.229
48-60 0.102 2.671 0.000 0.243
60-72 0.111 2.896 0.000 0.259
72-84 0.118 2.859 0.000 0.272
Month Soil+*Dust Total Blood
(ng/day} (ng/day) {pg/dL)
6-12 8.425 9.808 5.2
12-24 9.290 11.788 5.0
24-36 6.843 9.559 3.8
36-48 6.511 9.368 3.3
48-60 6.958 9.974 3.2
60-72 5.467 8.733 2.8

72-84 5.794 9.044 2.6
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Potential Future Site Conditions Scenario

IEUBK Model Inputs / Outputs

Decision Unit 14
Weighted Soil Lead Concentration: 296 ug/g



This page has been left blank intentionally to altow for
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LEAD MODEL FOR WINDOWS Version 2.0

These IEUBK Model results are valid as fong as they were produced with an official,
unmodified version of the IEUBK Model with a software certificate.

While IEUBK Model output is generally written with three digits to the right of the
decimal point, the true precision of the output is strongly influenced by least precise
input values.

Model Version: 2.0 Build1
User Name:

Date:

Site Name:

Operable Unit:

Run Mode: Research

Akkddek Air RRwAAK

Indoor Air Pb Concentration: 30.000 percent of outdoor,
Other Air Parameters:

Month Time Ventilation Lung Qutdoor Air
Qutdoors Rate Absorption Pb Conc
(hours) {m*/day} {%) {ug Pb/im?)

6-12 1.000 3.216 32.000 0.100

12-24  2.000 4.970 32.000 0.100

24.36 3.000 6.086 32.000 0.160

36-48  4.000 6.954 32,000 0.100

48-60 4.000 7.682 32.000 0.100

60-72  4.000 8.318 32,000 0.100

72-84  4.000 8.887 32.000 0.100

Fdekdkk Diet ki

Month Diet Intake(pg/day)

6-12 2.660
12-24 5.030
24-36 5.210
36-48 5.380
48-60 5.640
60-72  6.040
72-84 5.950

Adrkkid Drinking water Fhkkkh

Water Consumption:
Month Water {L/day)

6-12 0.400
12-24  0.430
24-36 0.510
36-48 0.540
48-60  0.570
60-72 0.600
72-84  0.630

Drinking Water Concentration: 0.900 ug Pb/L

Ltz ld soil & Dust KRRAAL



Month Soil (ug Pb/g) House Dust (ug Pb/g)

6-12 296.000 21.300
12-24 296.000 21.300
24-36 296.000 21.300
36-48 296.000 21.300
48-60 296.000 21.300
60-72 296.000 21.300
72-84 296.000 21.300

==enah Alternate Intake

Month  Alternate (pg Pb/day)

612  0.000
12-24  0.000
24-36  0.000
36-48 0.000
48-60  0.000
60-72 0.000
72-84 0.000

ssxix% Maternal Contribution: Infant Model ******

Maternal Blood Concentration: 0.540 pug Pb/dL

Month Air Diet Alternate Water
(ng/day} (ng/day) (ng/day)  (ug/day)
6-12 0.034 1.257 0.000 0.170
12-24 0.057 2.378 0.000 0.183
24-36 0.075 2.501 0.000 0.220
36-48 0.093 2.598 0.000 0.235
48-60 0.102 2.732 0.000 0.249
60-72 0.111 2.942 0.000 0.263
72-84 0.118 2.903 0.000 0.277
Month Soil+Dust Total Blood
(ng/day) {ng/day) (ng/dL)
6-12 3.534 4,995 2.7
12-24 3.863 6.481 2.7
24-38 2.796 5.592 2.2
36-48 2.646 5.571 2.0
48-60 2.822 5.905 1.9
60-72 2.202 5.518 1.8
72-84 2.333 5.632 1.6
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ALM Model Inputs / Outputs

Decision Units 15 and 14
Weighted Lead Concentrations: 786 and 296 ug/g
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Attachment 3
Photographs of Decision Units
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The following photographs were captured in February and March 2024,
during the soil sampling activities conducted by the
Marine Corps Base Hawai'i (MCBH)
Environmental Compliance Protection Division.
The photographs present each individual Decision Unit (DU).
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Photo 2 Decision Unit 2

Photo 1: Decision Unit 1

| Photo 4: Decision Unit 4

Photo 3: Decision Unit 3
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Photo 10: Decision Unit 10
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Photo 9: Decision Unit 9

Photo 12: Decision Unii 12

Photo 11: Decision Unit 11
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Photo 14: Dec

Photo 16: Decision Unit 16

Photo 15: Decision Unit 15
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The following photographs present closer views of the vegetated areas of the
oceanside berms at the PRTF Shoreline.
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