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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: 

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

• 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)   

 
Figure 1: Location Map 

Figure 2: Range Location Diagram 
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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) 

 

 

                                     

 

 

 

 

 

 

 

 

 
 
 

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) 

 
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)   

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 
(Ipomoea 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. Is lead 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®1 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® is a registered trademark of EnviroStat, Inc. 
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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) 

 
Figure 5 - Decision Unit Sampling Map  
(For Reference Only - Identical to Page 3) 
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Figure 6: Decision Unit Sampling Map: Units 1 -11, 21, 22 with Results 
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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 
quality 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. 

 

 

 

 

 

 

 

 

 

 

 

 

DRAFT



Site Investigation Report – Pu’uloa Range Training 
Facility Shoreline Pu’uloa Range Training Facility 
Ewa Beach, Oahu, Hawaii 
 
 
 

Section 6  
Field Observations During Sampling 

August 2024 

 

14  

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 

3 – 11 
Minor deviations. The northern portion of the DU had limited accessibility due to the 
steep embankment and thick vegetative cover. 

21 – 24 
Minor deviations. The full 50-foot DU width could not be accessed based on water 
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: 

• Method blanks and reagent blanks 

• Matrix spike (MS) samples 

• Matrix spike duplicate (MSD) samples 

• 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 4.61 

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 1.5 0.070 4.61 

Antimony 0.064 0.061 0.052 0.1 0.006 10.6 
Lead 5.75 5.31 5.36 5.5 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 

11 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 4.94 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 

241 2/14/2024 1.82 0.056 7.62 9.2 

Tier I EAL Unrestricted 630 6.3 200 n/a 
Tier I EAL Restricted (C/I)  2,500 82 800 n/a 

 Exceeds Tier I EAL Unrestricted 
  Exceeds Tier I EAL Restricted (C/I)  

         
 1 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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Figure 1: Location Map 
(USMC, 2019) 
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 Figure 2: Range Location Diagram 
 (USMC 2019) 
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Figure 3: Range Layout DRAFT



 

 
 

 

 

 

 

Figure 4: Beach Profile Schematic 
(USMC 2019) DRAFT



 

 
 

 

Figure 5: Decision Unit Sampling Map
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 Figure 6: Decision Unit Sampling Map: Units 1 - 11, 21, 22 with Results 
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Figure 7: Decision Unit Sampling Map: Units 11 - 20, 23, 24 with Results DRAFT



 
 

 

 
 

 
 

Figure 8: Decision Unit Data Quality Evaluation Process 
(HDOH-HEER 2024) 
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Photo 5: Decision Unit 5 Photo 6: Decision Unit 6 
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Photo 9: Decision Unit 9 Photo 10: Decision Unit 10 
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Photo 13: Decision Unit 13 Photo 14: Decision Unit 14 
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Photo 17: Decision Unit 17 Photo 18: Decision Unit 18 
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Photo 21: Decision Unit 21 Photo 22: Decision Unit 22 
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Photo 25: Decision Unit 1 – Sifted Material Photo 26: Decision Unit 1 (Duplicate) – Sifted Material 
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Photo 29: Decision Unit 3 – Sifted Material Photo 30: Decision Unit 4 – Sifted Material 
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Photo 33: Decision Unit 7 – Sifted Material Photo 34: Decision Unit 8 – Sifted Material 
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Photo 37: Decision Unit 10 – Sifted Material Photo 38: Decision Unit 11 – Sifted Material 
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Photo 41: Decision Unit 13 – Sifted Material Photo 42: Decision Unit 14 – Sifted Material 
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Photo 49: Decision Unit 17 (Duplicate) – Sifted Material Photo 50: Decision Unit 17 (Duplicate) – Sifted Metals 
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Photo 53: Decision Unit 18 – Sifted Material Photo 54: Decision Unit 18 – Sifted Metals 

  
Photo 55: Decision Unit 18 (Duplicate) – Sifted Material Photo 56: Decision Unit 18 (Duplicate) – Sifted Metals 
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Photo 57: Decision Unit 18 (Triplicate) – Sifted Material Photo 58: Decision Unit 18 (Triplicate) – Sifted Metals 

  
Photo 59: Decision Unit 19 – Sifted Material Photo 60: Decision Unit 20 – Sifted Material 
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Photo 61: Decision Unit 20 (Duplicate) – Sifted Material Photo 62: Decision Unit 20 (Triplicate)– Sifted Material 

  
Photo 63: Decision Unit 21 – Sifted Material Photo 64: Decision Unit 21 (Duplicate) – Sifted Material 

Pu'uloa Site Investigation Report - Appendix A (Site Photographs)

DRAFT



  
Photo 65: Decision Unit 21 (Triplicate) – Sifted Material Photo 66: Decision Unit 22 – Sifted Material 

  
Photo 67: Decision Unit 23 – Sifted Material Photo 68: Decision Unit 24 – Sifted Material 
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Photo 69: Decision Unit 24 (Duplicate) – Sifted Material Photo 70: Decision Unit 24 (Triplicate) – Sifted Material 
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