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bachelor’s enlisted quarters

Below Ground Surface

Base Realignment and Closure

percent completeness

United States Naval Reserve Construction Battalion (SEEBEE)

Customs and Border Patrol

Comprehensive Environmental Response, Compensation, and Liability Act of 1980

Comprehensive Long-Term Environmental Action Navy

chemical of potential concern
Conceptual Site Model

Contract Task Order

Chemical Warfare Material
Defense Environmental Restoration Program
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Method Detection Limit

Munitions and Explosives of Concern
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Material Potentially Presenting an Explosive Hazard
Munitions Response Program

Matrix Spike/Matrix Spike Duplicate

Not Applicable

Naval Activity Puerto Rico

Naval Facilities Engineering Command
Naval Sea Systems Command

United States Department of Navy

no further action

Nitroglycerin

National Institute of Standards and Technology
Naval Ordnance Safety and Security Activity
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Naval Station Roosevelt Roads

Open Burn/Open Detonation

Preliminary Assessment

Project Action Limit

Program Management Office

Parts Per Million
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EXECUTIVE SUMMARY

Tetra Tech NUS, Inc. (Tetra Tech) has been retained by the United States Department of Navy, Base
Realignment and Closure (BRAC) Program Management Office (PMO) Southeast (SE) and funded by the
Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic (LANT) to perform a Phase | Resource
Conservation and Recovery Act (RCRA) Facility Investigation (RFI) for Solid Waste Management Unit
(SWMU) 77 at Naval Activity Puerto Rico (NAPR) located in Ceiba, Puerto Rico. The work was
conducted for Contract Task Order (CTO) JM04 under the Comprehensive Long-term Environmental
Action Navy (CLEAN) Contract No. N62470-08-D-1001. The Phase | RFI is equivalent to a
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Preliminary

Assessment (PA)/Site Inspection (SI).

This report describes activities performed to assess Munitions Constituents (MC) and Munitions and

Explosives of Concern (MEC) at SWMU 77, focusing on the following six subareas:

¢ Rifle Range Subarea

e Potential Open Burn/Open Detonation (OB/OD) Subarea
e Potential Munitions Trench Subarea

e Detonation Area Near Concrete Pad Subarea

e Pistol Range Subarea

e Former Pistol Range Subarea

As applicable for a given subarea, field activities included unexploded ordnance (UXO) analog detector-
aided surveys, geophysical investigations, and MC sampling of surface and subsurface soil, including

analysis of lead and other select metals, explosives, and the propellant nitroglycerine (NG).

The recommendation is to move forward to a Full RFI for SWMU 77. The scope of effort for the Full RFI,
which will include further characterization and delineation of soil contamination and intrusive
investigations to investigate subsurface anomalies will be determined during project planning. The need
for and scope of groundwater investigation for SWMU 77 as a whole will also be discussed during the
project planning meeting associated with the Full RFI for SWMU 77. For informational purposes, to aid in
evaluation of the potential for contaminants to migrate to groundwater, United States Environmental
Protection Agency (USEPA) migration to groundwater soil screening levels (SSLs) are included on the
frequency of detection tables presented within each subsection. = Summary conclusions and

recommendations for each individual SWMU 77 subarea evaluated during this Phase | RFI are as follows:

091020/P ES-1 CTO JM04



NAPR

Phase | RFI

Revision 1

Date: April 2011

Section: Executive Summary
Page 2 of 7

RIFLE RANGE SUBAREA

A Full RFI is recommended for MC and MEC/MPPEH in the subsurface at the Rifle Range Subarea, no

further investigation is recommended for surface MEC/MPPEH in the Full RFI.

MEC

MPPEH items previously observed on the constructed earthen berm and the grassy strip at the toe of the
wooded embankment during site walks in support of Phase | RFI SAP planning were removed when
SWMU 77 was closed in January 2010; no MPPEH items remain on the ground surface. For the wooded
embankment, eight munitions items were encountered during the meandering path analog detector aided
survey of the Phase | RFI; one of the items, a CS M651 grenade, was classified as MEC. Those
MEC/MPPEH items warranting detonation were addressed by Mayport EOD on August 19, 2010. The
detector-aided survey of the wooded embankment entailed meandering pathways through thickly
vegetated areas, the survey did not provide 100 percent coverage; therefore, there is a high probability
that MEC/MPPEH items are still present in this area.

The Phase | RFI information is adequate to recommend a path forward for surface MEC/MPPEH at the
wooded embankment without additional investigation during the Full RFI. Elsewhere at the Rifle Range

Subarea, no MEC/MPPEH is present on the ground surface.

More than 50 random subsurface anomalies were identified during the detector-aided survey of the
earthen constructed berm area and wooded embankment. Although MEC/MPPEH is not expected in the
subsurface, there is a probability that the subsurface anomalies could be MEC/MPPEH considering the
history of MEC/MPPEH in and around the area.

The Full RFI should include intrusive investigation to determine the source of the subsurface anomalies.

MC

NG at the firing lines and metals (antimony, arsenic, copper, lead, and zinc) and explosives at
berm/embankment areas were investigated in surface soil. Based on the Phase | RFI findings, NG was
only a potential risk concern at the 200-yard firing line for the Rifle Range, which may have been more
heavily used than the other firing lines. For the earthen constructed berm area/wooded embankment,
metals, particularly the primary contaminant lead, were present at elevated concentrations compared to

the Project Action Limits (PALs). Maximum lead concentrations for the constructed earthen berm and
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wooded embankment were 89,000 and 118,000 mg/kg, respectively. A high density of bullets was
observed on the constructed earthen berm and, also, a high density of bullets may be present on the
wooded embankment (heavily wooded vegetation prevented visual observation) due to its location

relative to the constructed earthen berm. The explosive, RDX, was detected, but did not exceed the PAL.

The Full RFI should determine lateral and vertical extent of MC, in particular metals (antimony, arsenic,
copper, lead, and zinc) in and around the constructed earthen berm and wooded embankment and further
investigate NG at the 200-yard Rifle Range firing line. A high density of bullets was observed on the

constructed earthen berm and may be present on the wooded embankment, which should be evaluated.

POTENTIAL OB/OD SUBAREA

A Full RFI is recommended for the OB/OD Subarea

MEC

No MEC/MPPEH was discovered on the ground surface during the Phase | RFI of the OB/OD Subarea.
Twelve subsurface anomalies were encountered during the analog detector-aided survey; the locations
generally matched that of the electromagnetic (EM) geophysical surveys subsequently conducted. For
the OB/OD Subarea, EM geophysical data was collected (EM61 inphase response, EM31 quadrature
response, and EM 31 inphase response). The EM61 results were most instructive of shallow anomalies;
58 anomalies were identified and most were indicative of individual items, although four clusters of
anomalies were identified. The EM31 data was more instructive of potential deeper anomalies. The
nature of the buried metallic items detected cannot be determined from the geophysical survey alone.
The anomalies may be reflective of outcrops of volcanic bedrock present at SWMU 77. Weathered
bedrock was exposed at the OB/OD Subarea land surface, particularly at steep embankments and,
moreover, refusal due to bedrock during soil boring occurred at shallow depths. A limited subsurface
investigation was conducted but if bedrock is encountered consistently at shallow locations throughout
the subarea, it is unlikely that subsurface disposal would have been conducted, although surface OB/OD
operations may still have occurred. Additional investigation is needed to determine if the shallow depth to

bedrock is consistent throughout areas where anomalies were present.
The Full RFI should include intrusive investigation of the subsurface anomalies encountered during the

Phase | RFI to determine the source of the anomalies. The intrusive investigation should focus on, but

not be limited to, the four clusters of anomalies encountered.

091020/P ES-3 CTO JM04



NAPR

Phase | RFI

Revision 1

Date: April 2011

Section: Executive Summary
Page 4 of 7

MC

NG, metals (antimony, arsenic, copper, lead, and zinc), and explosives were investigated during the
Phase | RFI. Based on the Phase | RFI, where surface and subsurface soil were investigated in
anomalous areas identified during the geophysical survey, only lead was of potential ecological concern
based on evaluation of analytical results; the PAL for lead was based on facility background concentration
and although not elevated at the OB/OD Subarea (74 mg/kg maximum), may present an ecological risk.

The data is inconclusive until intrusive subsurface investigation is conducted.

The Full RFI should be coordinated with the MEC/MPPEH Full RFI to collect biased maximum
concentration samples if and where subsurface materials are encountered during intrusive investigation
that could be sources of contamination, either MC [to include metals considered chemicals of potential
concern (COPCs) for the Full RFI: antimony, arsenic, copper, lead, and zinc] or non-MC related; full
analyte list to be developed during the Full RFI project planning meeting. Also, additional soil sampling is
warranted in and around the area, targeting anomaly areas as well as additional locations within the

historical berm locations to adequately characterize these areas.

POTENTIAL MUNITIONS TRENCH SUBAREA

A Full RFI is recommended for the Potential Munitions Trench Subarea.

MEC

No surface MEC/MPPEH was discovered during the Phase | RFI of the Potential Munitions Trench
Subarea. More than 70 subsurface anomalies were encountered during the detector-aided survey. The
general locations matched that of the EM geophysical surveys subsequently conducted over the main
suspect trench area in the eastern portion of the subarea. Geophysical survey data was collected for the
EM61 inphase response, EM31 quadrature response, and EM 31 inphase response. For the
northeastern side of the subarea, lines of anomalies were identified trending northwest to southeast,
aligned in the same direction as the orientation of the suspect trenches shown on the historical aerial
photographs. For the western portion of the subarea, no subsurface anomalies were encountered during
the detector-aided survey and the area was too thickly wooded to conduct a geophysical survey. The
source of the anomalies detected cannot be determined from the geophysical survey alone. Moreover,
anomalies are not necessarily indicative of buried metal but instead could be reflective of outcrops of
naturally occurring volcanic bedrock present at SWMU 77. Weathered bedrock was exposed at the
Potential Munitions Trench Subarea land surface, particularly at steep embankments and, moreover,

refusal due to bedrock during soil boring occurred at shallow depths. A limited subsurface investigation
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was conducted but if bedrock is encountered consistently at shallow locations throughout the subarea, it
is unlikely that subsurface disposal would have been conducted. Additional investigation is needed to

determine if the shallow depth to bedrock is consistent throughout areas where anomalies were present.

The Full RFI should include intrusive investigation to determine the source of the anomalies. The
intrusive investigation should focus on, but not be limited to, the six linear anomaly lines identified,
recognizing the anomalies may be wider than they appear considering the geophysical survey did not
extend out into the wooded areas. An expanded geophysical survey into the wooded areas should be

considered during the Full RFI.

Mc

NG, metals (antimony, arsenic, copper, lead, and zinc), explosives, and non-MC contaminants were
investigated during the Phase | RFI. The Phase | RFI sampling was limited in that only a few surface soil
samples were collected, although no PALs were exceeded. The data is inconclusive until intrusive

subsurface investigation is conducted.

The Full RFI should be coordinated with the MEC/MPPEH Full RFI to collect biased maximum
concentration samples if and where subsurface materials are encountered during intrusive investigation
that could be sources of contamination, either MC (to include metals considered COPCs for the Full RFI:
antimony, arsenic, copper, lead, and zinc) or non-MC related; full analyte list to be developed during the
Full RFI project planning meeting. Also, additional soil sampling is warranted in and around the area,
targeting anomaly areas in the northeastern portion of the subarea and also including the southwestern

portion of the subarea to adequately characterize these areas.

DETONATION AREA NEAR CONCRETE PAD SUBAREA

A Full RFI is recommended with focus on metals considered COPCs for the Full RFI (antimony, arsenic,
copper, lead, and zinc), for the Detonation Area Near Concrete Pad Subarea based on Phase | RFI
MEC/MPPEH and MC investigation findings. Further sampling is recommended for this subarea during

the Full RFI to further characterize and delineate select metals.

MEC

No surface MEC/MPPEH was discovered during the Phase | RFI of the Detonation Area Near Concrete
Pad Subarea and no evidence of subsurface detonation activities was present other than the subject one-

time event of concern. No subsurface anomalies were present within the depression area where the one-
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time event occurred, which indicates the one-time detonation was complete and no subsurface
MEC/MPPEH remained after the detonation.

MC

Surface soil was investigated at two biased locations, the remaining depression area where the one-time
event occurred and the low-lying drainage area for the subarea. Based on evaluation of the data, human
health risks are acceptable. Only lead was of potential ecological concern based on evaluation of
analytical results; the PAL for lead was based on facility background concentration and although not
elevated at the Detonation Area Near Concrete Pad Subarea (40.7 mg/kg maximum), may present an
ecological risk, although the site is small and samples collected were from locations anticipated to have
biased high concentrations. Moreover, the lead contamination may be anthropogenic, from vehicle traffic
in and around the area, or may be windborne from the lead-contaminated Rifle Range Subarea berm,

especially when considering that results from the two sampling locations were close in concentration.

PISTOL RANGE SUBAREA

A Full RFI is recommended for the Pistol Range Subarea.

MC

NG at the firing lines and metals (antimony, arsenic, copper, lead, and zinc) and explosives at the berm
area were investigated in surface soil. Based on the Phase | RFI findings, NG was determined to be
neither a human health nor ecological issue. For the berm, metals, particularly the primary contaminant
lead, were elevated (maximum lead concentration of 58,400 mg/kg) and present both a human health and
ecological risk issue. A high density of bullets and fragments were ubiquitous on the main side of earthen
berm directly behind the target areas, and much less present on the far right side to the north; similarly,

lead contamination was much higher on the main side of the berm versus the northern side.
The Full RFI should determine lateral and vertical extent of metals (antimony, arsenic, copper, lead, and
zinc) contamination in and around the berm. Moreover, the high density of bullets observed on the berm

directly behind the targets will ultimately need to be addressed.

FORMER PISTOL RANGE SUBAREA

A Full RFI is recommended for the Former Pistol Range Subarea.

091020/P ES-6 CTO JM04



NAPR

Phase | RFI

Revision 1

Date: April 2011

Section: Executive Summary
Page 7 of 7

MC

NG and metals (antimony, arsenic, copper, lead, and zinc) were investigated. Surface soil was
investigated at each side of the subarea to investigate berm potential historical locations, and inside the
perceived historical range boundaries to obtain data concerning firing lines. NG did not exceed the PAL.
For the berm, metals, particularly the primary contaminant lead, were elevated (maximum concentration
of 12,295 mg/kg), which would present both a human health and ecological risk issue. The most highly
contaminated area was encountered in the northwestern area of the subarea. A low density of bullets

and fragments were observed in the area.
The Full RFI should determine lateral and vertical extent of metals considered COPCs for the Full RFI

(antimony, arsenic, copper, lead, and zinc) contamination located in and around the northwestern portion

of the subarea.
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1.0 INTRODUCTION

11 PURPOSE OF REPORT

This report describes the results of the Munitions Response Program (MRP) Phase | Resource
Conservation and Recovery Act (RCRA) Facility Investigation (RFI) for six subareas within Solid Waste
Management Unit (SWMU) 77 located at Naval Activity Puerto Rico (NAPR) in Ceiba, Puerto Rico
(Figures 1-1 and 1-2). Munitions and Explosives of Concern (MEC) and Munitions Constituents (MC) field
activities were performed and included unexploded ordnance (UXO) detector-aided surface surveys,
geophysical surveys, and MC sampling of surface and subsurface soil, as applicable. The work was
performed under Comprehensive Long-term Environmental Action Navy (CLEAN) Contract No.
N62470-08-D-1001 Contract Task Order (CTO) JM04. The Phase | RFI is equivalent to a
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Preliminary

Assessment (PA)/Site Inspection (SI).

1.2 SCOPE OF WORK

This document addresses both the MEC and MC activities associated with the Phase | RFIl. For safety
reasons and to aid in the establishment of MC sampling locations, MEC activities were completed and
documented first, followed by the MC activities. Following the laboratory analysis of MC samples and
analytical data reporting, internal activities including data validation, database management, and
environmental geographical information system (EGIS) activities were completed. The subareas
investigated are listed below, and the tasks completed during the investigation of each subarea are

summarized in Table 1-1.

¢ Rifle Range Subarea

e Potential Open Burn/Open Detonation (OB/OD) Subarea
e Potential Munitions Trench Subarea

o Detonation Area Near Concrete Pad Subarea

e Pistol Range Subarea

e Former Pistol Range Subarea

The MC and MEC RFI work is based on Department of Defense (DoD) and United States Environmental
Protection Agency (USEPA) guidance for performing response actions on military ranges (USEPA, 2000),
United States Department of Navy (Navy) Munitions Response Program Guidance (2005), Defense
Environmental Restoration Program (DERP) Management Guidance (2001), USEPA Guidance for
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Performing Site Inspections (1992), and applicable United States Army Corps of Engineers (USACE)

guidance on ordnance and explosive response actions (USACE, 2002, 2003a-f, and 2004).

1.3 OBJECTIVES

The primary objective of the Phase | RFI is to determine the presence or absence of MEC and MC in the
SWMU 77 subareas by performing field reconnaissance, gathering initial field data, and performing
surveys in order to: refine the conceptual site model (CSM); outline potential sources; and generally
delineate the boundaries of MEC and MC detected at the subareas. In so doing, recommendations
establishing the path forward for each specific subarea were developed, considering both MEC and MC

concerns, as applicable.

1.4 REPORT ORGANIZATION

The following information is contained in this document:

e Section 1.0 provides information about the scope of the Phase | RFI and Report.
e Section 2.0 discusses the facility background and physical setting.

e Section 3.0 discusses the general MEC and MC Phase | RFI methodology.

e Section 4.0 discusses the Rifle Range Subarea.

e Section 5.0 discusses the Potential OB/OD Subarea.

e Section 6.0 discusses the Potential Munitions Trench Subarea.

e Section 7.0 discusses the Detonation Area Near Concrete Pad Subarea.

e Section 8.0 discusses the Pistol Range Subarea.

e Section 9.0 discusses the Former Pistol Range Subarea.

e Section 10.0 presents the SWMU 77 Conceptual Site Model (CSM).

e Section 11.0 presents the references used in preparation of this document.

The following appendices are included in this report and provide technical information compiled during the
Phase 1 RFI:

Appendix A: Authorizations and Permits

Appendix B: Photographic Log

Appendix C:  UXO Detector-aided Surface Survey Field Forms
Appendix D:  Geophysical Survey Report

Appendix E: Munitions and Explosives of Concern Data Usability Assessment
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TABLE 1-1

SUMMARY OF PHASE | RFI FIELD WORK SCOPE

SWMU 77
NAVAL ACTIVITY PUERTO RICO

CEIBA, PUERTO RICO

MC Sampling @ MEC Investigation
Sub _ Subsurface
ubared Surface Soil Soil Analog Detector-Aided Digital Geophysical
(same Surface Survey Mapping of Subsurface

analysis as

Propellants | Metals Explosives Non-MC | surface soil)
Rifle Range v v v® - - @ .
Potential OB/OD v v v - v v v
Potential Munitions Trench 4 v v v e - v v
Detonation Area Near v v v B 3 v __

Concrete Pad

Pistol Range v v - - - - -
Former Pistol Range v v - - - - -

1. Specific analytes associated with potential MC for the listed subareas include:
Metals - Lead, antimony, arsenic, copper, and zinc.
Propellant - Nitroglycerin (NG).
Explosives - 1,3,5-trinitrobenzene, 1,3-dinitrobenzene, 2,4-dinitrotoluene, 2,6-dinitrotoluene, nitrobenzene, 2,4,6-trinitrotoluene,

2-amino-4,6-dinitrotoluene, 2-nitrotoluene, 3-nitrotoluene, 4-amino-2,6-dinitrotoluene, 4-nitrotoluene, HMX, tetryl, and RDX.
Non-MC - Target Compound List (TCL) volatile organic compounds (VOCSs), semi-volatile organic compounds (SVOCSs), pesticides,
polychlorinated biphenyls (PCBs), cyanide.

2. Although not a typical MC constituent at a small arms range, known MEC encountered on the target berms warrants suspect explosives

contamination and additional MEC present.

3. Potentially planned if no anomalies are identified during the MEC investigation.
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2.0 BACKGROUND AND PHYSICAL SETTING

21 GENERAL FACILITY BACKGROUND

NAPR, formerly known as Naval Station Roosevelt Roads (NSRR), is located on the eastern coast of
Puerto Rico in the municipality of Ceiba, approximately 33 miles southeast of San Juan (Figure 1-1). The
nearest major town is Fajardo, which is 10 miles north of the station. The facility occupies approximately
8,600 acres, and except for two adjacent, unpopulated islands (Pineros and Cabeza de Perro) off the
northeast coast of the facility, it is bordered on the north, south, and east by the marine waters of the

Atlantic Ocean, Caribbean Sea, and Vieques Passage.

The property was acquired by the Navy between 1941 and 1945. In 1941, Fort Bundy was established in
the southwestern portion as the United States Army headquarters for coastal artillery emplacements. In
1943, the northeastern portion of NSRR was commissioned as a Naval Operating Base to provide
training to the Atlantic Fleet Operations in the Caribbean. Both areas remained active until the end of
World War 1l. Between the end of World War 1l and 1957, Fort Bundy and NSRR were deactivated and
reactivated several times. In 1957, NSRR was reactivated as home of the new Atlantic Fleet Guided
Missile Training Operations Center which provided missile support to facilities, and missile training to the
Atlantic Fleet’'s submarine units [Naval Facilities Engineering Command (NAVFAC), 2005].

In 1963, the Atlantic Fleet Weapons Training Facility (AFWTF) was commissioned to support
communications and weapons technology, maintenance and operation of weapons testing and exercises,
and military maneuvers training. The administrative functions of AFWTF, which were carried out from
NSRR property, peaked in 1969 and declined significantly thereafter.

NSRR was officially closed on March 31, 2004; the Navy established NAPR to serve as the caretaker of
the property associated with NSRR, and to assist in the transfer of the property (NAVFAC, 2005).

2.2 SITE BACKGROUND AND PHYSICAL SETTING

2.2.1 Site Regulatory Status

Although originally slated for transfer to the Department of Homeland Security (DHS) for continued use as
an active range, the DHS declined future ownership of SWMU 77. In accordance with the Consent Order
agreement voluntarily entered into between the Navy and USEPA on January 29, 2007, this Phase | RFI

was required to determine whether hazardous waste, solid waste, and/or hazardous constituents are
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present at SWMU 77. This Phase | RFI is equivalent to a PA/SI typically conducted for munitions sites
under CERCLA, and is not intended to be a full-scale study of the nature and extent of contamination or
explosives hazards. Rather, the purpose of this Phase | RFI was to generate field data to determine if

interim response actions or future remedial investigation is appropriate.

2.2.2 Site History

SWMU 77 covers approximately 66 acres and is located on the peninsula at Punta Medio Mundo on the
northeastern boundary of the facility (Figure 1-1). Historical records and interviews indicate that
SWMU 77 was used as a small arms range and, solely based on analysis of aerial photographs,

potentially for munitions disposal or detonation.

Analysis of aerial photographs from 1936 to 1999 aided in identifying some of the subareas and aided in
estimating periods of operation for each. The historical aerial photographs and associated analysis were
included in Appendix B-2 of the MC Uniform Federal Policy (UFP) Sampling and Analysis Plan (SAP)
[Tetra Tech NUS, Inc. (Tetra Tech), 2010], and are repeated herein in Appendix K. Estimated operational

periods for each SWMU 77 subarea are presented below:

Subarea Estimated Dates of Operation

Estimated Dates of Operation
SWMU 77 Subarea D
Start End
Rifle Range Subarea By 1958 and as early as 1940 January 1, 2010 @
(Including short-yardage range) (1985)
Potential OB/OD Subarea Unknown. By 1976 or as early as 1961 | Unknown. 1985
Potential Munitions Trench Subarea By 1958 and as early as 1940 By 1961
Pistol Range Subarea By 1976 January 1, 2010 @
Former Pistol Range Subarea By 1962 By 1964
Detonation Area Near Concrete Pad By 1995 (earliest 1985) January 1, 2010 @
Subarea

(1) The earliest start date is based on the facility military use start date of 1940.

(2) See letter documentation provided in Appendix K.

2.2.3 Location and Setting

The SWMU 77 area of concern has been divided into six subareas with different potential for MC and/or

MEC contamination based on historical site literature and Project Team experience on similar sites.
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Specifically, SWMU 77 subareas include the current Pistol Range, Former Pistol Range, Rifle Range
(including a short-yardage range formerly used as a pistol range), Potential OB/OD, Potential Munitions
Trench, and the Detonation Area Near Concrete Pad (apparently used for a one-time detonation event)
(Figure 1-2).

The location of pistol ranges within SWMU 77 has been periodically relocated on the Punta Medio Mundo
peninsula since initial construction which has resulted in the presence of several pistol-related subareas
(the Former Pistol Range, the Pistol Range, and the short-yardage range which is included as part of the

Rifle Range subarea).

224 Current Land Use and Anticipated Future Land Use

The SWMU 77 Small Arms Range, including the recently active Rifle Range Subarea and the Pistol
Range Subarea portions of SWMU 77, were closed on January 1, 2010 (See Appendix K). The
remaining four subareas in SWMU 77 became inactive much longer ago and are no longer maintained,
with the exception of the lower area of Potential OB/OD Subarea near the road, which was maintained via
grass cutting until January 1, 2010. The future use of the SWMU 77 site and the individual subareas is
unknown at this time; however, the potential exists for SWMU 77 to be developed as an ecotourism area

with a hotel.

2.3 SITE ENVIRONMENTAL CHARACTERISTICS

The following sections summarize the most pertinent information related to site physical and
environmental characteristics. Much of the information discussed was extracted from the Phase I/l
Environmental Condition of Property Report (NAVFAC, 2005) and associated key figures are repeated in
Appendix K. Geology and hydrogeology are only briefly discussed because of the limited scope of the

Phase | field operations, which was limited to soil and did not include groundwater investigation.

2.3.1 Climate

NAPR has a tropical-marine climate characterized by minimal temperature fluctuations, relatively
moderate humidity, and frequent rain showers. The rainy season is typically defined as May through

November. Hurricane season is from June 1% through November 30"
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2.3.2 Topography and Hydrology

The topography within NAPR ranges from 0 to 131 feet above mean sea level. At SWMU 77, the access
road entrance area is low lying, but otherwise SWMU 77 is hilly and vegetated except where areas have
been cleared and leveled for operational purposes. Vegetative cover limits the amount of erosion that
occurs at the site. No floodplains or significant surface water bodies including lakes, ponds, streams, or
creeks are present within SWMU 77. However, the site is a peninsula bordered by water on all sides

except the west.

2.3.3 Geology

Except for tidal swamp soils associated with the access road entrance area, SWMU 77 consists of
Descalabrado and Guyana soils. The Descalabrado and Guyana soils consist of shallow, well-drained,
moderately permeable soils that formed in moderately fine-textured residuum derived from volcanic rock.
Slopes are steep, ranging from 5 to 60 percent. These soils have no value as cropland and are suited
only for low-intensity grazing or wildlife habitat. The underlying geology of NAPR is predominantly
volcanic, composed of lava and tuff, as well as sedimentary rocks derived from discontinuous beds of
limestone (NAVFAC, 2005).

2.3.4 Vegetation

The three primary vegetative cover types found at NAPR include upland forest, mangrove, and beach

strand associations.

At SWMU 77, upland forests generally consist of stands of relatively small trees with grasses and shrubs
prevalent. The upland forest vegetation has minimal commercial value but does provide valuable
watershed protection by preventing erosion and promoting groundwater recharge. SWMU 77 mangrove
areas are limited to the access road entrance area consisting of low-lying tidal swamps. Three species of
mangroves occur at the facility, the black (Avicennia germinans), red (Rhizophora mangle), and white
(Laguncularia racemosa) mangrove. The red mangrove flourishes in areas of high salinity and is
generally found in pure stands on the seaward edge of a mangrove forest. The black mangrove is usually
found just landward of the pure red mangrove stands. The white mangrove is found in upland areas that
are rarely subject to inundation by the sea. Beach strand ecosystems are limited to the fringe area of

SWMU 77 and are outside of the subareas under investigation.
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2.3.5 Hydrogeology

Although no groundwater information is available, the nearby marine waters suggest that salt-water

intrusion has occurred on the peninsula. No drinking water wells have been developed at the facility.

2.4 ECOLOGY AND NATURAL RESOURCES

241 Endangered and Special Status Species

The facility supports one plant (Cobana negra) that was classified as threatened in 1990 by the United
States Fish and Wildlife Service (USFWS). The black mangrove (Avicennia germinans) is classified as
threatened under federal law. Because the mangrove areas are considered wetlands, they are
conservation zones protected under federal law and are critical habitat for the yellow-shouldered

blackbird (Agelaius xanthomus).

Because of its island ecosystem, abundant and diverse species of terrestrial vertebrates are not found on
Puerto Rico. The facility supports a variety of wildlife that have been listed by either the federal or
Commonwealth governments as threatened, endangered, or vulnerable (Commonwealth only), including:
five sea turtle species [green (Chelonia mydas), loggerhead (Agelaius xanthomus), hawksbill
(Eretmochelys imbricate), leatherback (Dermochelys coriacea), and olive ridley (Lepidochelys olivacea)];
one snake [Puerto Rican boa constrictor (Epicrates inornatus)]; 12 birds [including the yellow-shouldered
blackbird and brown pelican (Pelecanus occidentalis occidentalis)]; and one mammal [West Indian
manatee (Trichechus manatus)]. The species observed at the facility that are classified as endangered
under federal law, any of which could be present within the boundary of SWMU 77, include: hawksbill and
leatherback sea turtles, Puerto Rican boa, yellow-shouldered blackbird, brown pelican, and West Indian

Manatee.

The major mammal population in and near NAPR consists of introduced species such a stray dogs and
cats, Norway and gray-bellied rats, mice, and mongooses. The reptile population (especially snakes) has

been significantly reduced because of the large mongoose population.
Thirteen species of bats are known to occur on Puerto Rico. None of the bats found on Puerto Rico are

exclusive to the island, nor are they listed under provisions of the Endangered Species Act of 1973. The

specific bat species known to occur on Puerto Rico are listed below:
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e Fruit-eating bats: Jamaican fruit bat (Artibeus jamaicensis), Antillean fruit bat (Brachyphylla

cavernarum), and red fig-eating bat (Stenoderma rufum).

e Nectivorous bats: brown flower bat (Erophylla sezekoni bombifrons) and greater Antillean long-

tongued bat (Monophyllus redmani).

e Insectivorous bats: Antillean ghost-faced bat (Mormoops blainvillii), Parnell's mustached bat
(Pteronotus parnellii), sooty mustached bat (Pteronotus quadridens), big brown bat (Eptesicus
fuscus), red bat (Lasiurus borealis), velvety free-tailed bat (Molossus molossus), and Brazilian free-

tailed bat (Tadarida brasiliensis).

e Piscivorous bats: Mexican bulldog bat (Noctilio leporinus).

2.4.2 Wetlands

According to the USFWS, there are three primary types of wetlands that occupy NAPR. Note the
wetlands are limited to the outer fringes of SWMU 77 and do not coincide with any of the subareas under

investigation but are still relevant since they are inside the site boundaries.

The wetland classification M1AB3L describes the coastal wetlands surrounding the east, north, and west
borders of SWMU 77. These wetlands are marine systems with high energy coastlines and salinities
exceeding 30 parts per thousand (ppt). The habitats are permanently flooded with tidal water and include
plants that grow principally on or below the surface of the water, including vascular species commonly

referred to as grass flats.

Wetlands with the classification of E2FO3N occur slightly inland from the coast around the southeast and
northwest portions of the site. These wetlands are deepwater tidal habitats and adjacent tidal wetlands
that are influenced by water runoff and often semi-enclosed in land. Plants consist of woody vegetation
that is at least 6 meters tall, including angiosperms with relatively wide, flat leaves that generally remain

green.

A third type of wetland with a classification of M2US2P occurs on the northern tip of the site. These
wetland habitats have unconsolidated substrates with less than 75 percent areal cover of stones,
boulders or bedrock, and less than 30 percent areal cover of vegetation. The unconsolidated particles
which are smaller than stones are predominantly sand. In addition, tidal waters flood the land less often

than daily.
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2.4.3 Cultural and Natural Resources

Three locations (RR-9, RR-10, and RR-11) within SWMU 77 have previously been identified as
archeological sites and have been under investigation. These locations are not shown on figures to
safeguard the locations from looters but were provided to the field team to ensure that the areas were not
disturbed as part of the Phase | RFI work effort. The Puerto Rico State Historic Preservation Officer
(SHPO) has concurred with the Navy's findings that RR-9 is eligible for the National Register of Historic
Places (NRHP), and that RR-10 and RR-11 are not eligible for the NRHP. The field team did not disturb
these locations during the Phase | RFI work effort.

2.4.4 Water Resources

The available groundwater on NSRR is generally acceptable for most industrial and commercial uses.
The “hardness” of this water shows a predominance of calcium, bicarbonate and magnesium ions, but is
within normally acceptable ranges. As the depths of wells increase and distances to the sea decrease,
the levels of salt-water intrusion rise. No wells have been developed on station. Several wells were once
developed upgradient of NSRR in Ceiba, but were later abandoned due to high levels of salinity. Under a
1942 agreement, NSRR gets raw water from the Rio Blanco watershed (NAVFAC Atlantic, 1987).
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3.0 GENERAL METHODOLOGY

3.1 PHASE | RFI APPROACH

The Phase | RFI approach included the use of surface and subsurface geophysical equipment to locate
metallic items that could be suspect MEC, Munitions Potentially Presenting an Explosive Hazard
(MPPEH), or non-munitions related debris. |Initially, visual and UXO detector-aided surface surveys
(Schonstedt GA-52Cx and White’s Spectrum XLT) were conducted over accessible portions of four
subareas of concern [Rifle Range (berms), Potential OB/OD, Potential Munitions Trench, and the
Detonation Area Near Concrete Pad] to investigate the presence of surface items, as required by the
UFP-SAP. Following the analog detector-aided surveys, a digital geophysical mapping (DGM) survey
was completed at two of the subareas where subsurface operations/disposal was of concern (Potential
OB/OD and Potential Munitions Trench) utilizing electromagnetic (EM) surveying to identify potential
subsurface anomalies. The electromagnetic digital geophysical surveys were conducted with Geonics,
Ltd. EM-61HH (Hand-Held) and EM-31-MK2 instruments. Analysis of surface and subsurface survey
results guided the positioning of MC soil sampling locations. The MC soil sampling effort followed the
analog detector-aided surface surveys and the digital geophysical investigations, and included collection
of environmental samples (surface soil and subsurface soil) in areas most likely to have been impacted
by munitions-related activities, including the afore mentioned subareas plus the Pistol Range and Former
Pistol Range Subareas. Finally, areas surrounding each of the subareas were walked to observe

whether any additional suspect areas were evident at SWMU 77.

All field activities were performed in accordance with the UFP-SAP (Tetra Tech, 2010), except for minor
field modifications required by site conditions, and those are detailed within the subarea-specific sections

of this Phase | RFI report.

3.2 SITE PREPARATION AND MOBILIZATION ACTIVITIES

All preliminary activities were completed in accordance with the UFP-SAP, including subcontractor
procurement and coordination, obtaining of permits and authorizations, and site access documents, and
utility clearances. The field team members reviewed the approved UFP-SAP, associated appendices,
and Health and Safety Plan (HASP) prior to the start of project activities. The signed project personnel
sign-off sheets are included in Appendix A for both MEC and MC team personnel, as well as the

analytical laboratory.
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3.21 Explosive Safety Submission Determination

An Explosives Safety Submission (ESS) Determination Request was submitted to the Naval Ordnance
Safety and Security Activity (NOSSA) on September 14, 2009, in accordance with NOSSA Instruction
(NOSSAINST) 8020.15B, Explosives Safety Review, Oversight, and Verification of Munitions Responses
(January 26, 2009) for 8020.15B, and Naval Sea Systems Command (NAVSEA) OP 5, Revision 7.
NOSSA determined that an ESS was not required to conduct the Phase | RFI because anomaly
avoidance techniques were employed during the Phase | RFI; any identified MEC or MPPEH were to be
reported to the Explosives Safety Officer and Navy Remedial Project Manager (RPM). The resulting
approved ESS Determination, dated September 16, 2010 and first provided in the UFP-SAP, is included

herein as Appendix A.

3.2.2 Personnel Security Clearances

All personnel were required to have security clearance for Base access. All on-site personnel provided
their social security number, presented a photo identification card (or retired military card), and provided

vehicle registration information and proof of automobile insurance before entry to the facility was allowed.

3.2.3 Utility Clearance

During a mobilization/coordination planning meeting of April 27, 2010, the Tetra Tech Project Manager
and Senior Unexploded Ordnance Supervisor (SUXOS) were informed by the Base Commander, Captain
Kalal, that no utilities (electric or water) were present at SWMU 77 and that the planned FRI field activities
could proceed as described in the UFP-SAP without a dig permit. An old communications line was known
to be present along the roadway but was of little importance for utility clearances since out of use and

because it could be readily avoided during the analog detector-aided survey.

3.24 Subcontracting

The project required the use of two subcontractors to provide digital geophysical surveying and analytical
laboratory services for MC samples. The digital geophysical surveys were conducted by GeoView, Inc. of
St. Petersburg, Florida. Empirical Laboratories, LLC of Nashville, Tennessee, a Puerto Rico-certified
laboratory, performed the analytical services for MC samples and Puerto Rico Chemist certifications are

included in the MC Data Quality Review of Appendix H.
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3.25 Mobilization

Tetra Tech personnel mobilized to NAPR on May 10, 2010 to initiate the MEC investigation. The SUXOS
held a field team orientation meeting to ensure that personnel were familiar with the scope of MEC field
activities. MEC field team personnel demobilized on May 17, 2010 after completion of the detector-aided
surface survey portion of the MEC investigation, except for the SUXOS who remained to serve as UXO
Escort. Following completion of the detector-aided survey, the geophysics subcontractor mobilized to the
subject subarea on May 11, 2010 and demobilized May 14, 2010.

Following the MEC investigation, the Tetra Tech MC sampling team mobilized to NAPR on May 20, 2010
to initiate the MC investigation. The Field Operations Leader (FOL) held a field team orientation meeting
to ensure that personnel were familiar with the scope of MC field activities. Personnel demobilized on
May 26, 2010 after completion of the MC investigation portion of the Phase | RFl. The SUXOS remained
on site for most of the MC field activities to assist in the sampling effort and serve as UXO Escort when

necessary.

3.2.6 Exclusion Zones

Notification procedures were posted on barricades to ensure that non-essential personnel notified the
team prior to entering the area during active operations. Access to an exclusion zone while munitions
response operations were occurring was limited to essential personnel and authorized visitors.
Commander CDR Kalal, the Navy Officer in Charge, visited the job site on May 11, 2010, there were no
other visitors during UXO operations and no non-essential personnel entered any exclusion zone during

UXO operations.

3.2.7 Vegetation Management

Nominal pre-survey brush clearing was conducted by Tetra Tech staff at the Potential OB/OD and
Potential Munitions Trench subareas to allow for data collection along transects. Brush cutting was
required at these two sites for detector-aided surface surveys and subsurface geophysical investigations
because brush and grass were present that would have otherwise impeded the positioning of the metal
detectors and geophysics detectors in close proximity to the ground surface. The degree of brush
cutting/vegetation clearance was site-specific, and based on the conditions at the time that the surveys
were conducted. Specific vegetation management issues for each subarea are discussed in subarea-
specific sections. Hand-held brush cutters/iweed eaters (string or blade) were used to clear light
vegetation and small grassy areas. Brush/vegetation cuttings were left at the site at the edges of the

cleared areas.
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3.3 MUNITIONS AND EXPLOSIVES OF CONCERN PHASE | RFI METHODS

3.3.1 Geophysical System Verification System

The geophysical system verification (GSV) consisted of an instrument verification strip (IVS), along with
daily instrument checks of the Geonics EM-61HH and EM-31-MK2 selected for this project. The

procedures are outlined below:

3.3.1.1 Objectives and Scope

The specific objectives of the IVS were to:

o Demonstrate that the geophysical investigation systems and navigational equipment are operating

properly.

e Provide a safe area with a known set of isolated objects (for example, a single inert munition item) for

testing detection with the survey equipment.

e Assess the operators’ performance and update related procedures to assist in the development of

operator measurement techniques.

e Evaluate average speed, minimum along track sampling, and line separation distance in detecting

target items.

e Evaluate detection response of industry standard objects (ISOs) in relation to United States Naval
Research Laboratory published response curves, if available. Evaluate detection of seed items
(20mm diameter and larger) buried within the maximum detection depth determined from USACE’s
11xD rule of thumb (maximum detection depth equals 11 times the diameter of the given munitions
item). Note that the EM-31 is not designed to detect single items and that the 11xD rule of thumb
does not apply to this instrument; however, the IVS was performed regardless.

3.3.1.2 Equipment and Methodology

The field work was completed by GeoView, Inc. of St. Petersburg, Florida with oversight by Tetra Tech.

The geophysical instrumentation consisted of a Geonics EM-61-HH and an EM-31-MK2.
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The EM-61-HH is a time domain electromagnetometer which is primarily used to detect ferrous and non-
ferrous metal. The EM-61-HH is the handheld version of the EM-61 and is more portable in rough and

densely vegetated terrain like at SWMU 77.

The IVS was established on site by Tetra Tech UXO technicians along a survey line with data collected at

offsets of two feet and four feet on either side of the center line containing the objects.

3.3.1.3 Instrument Verification Strip

The IVS and geophysical investigations were managed by a qualified Project Geophysicist and were
performed by a Site Geophysicist who met the requirements stated in USACE Data Item Description
(DID) OE-025.01 (USACE, 2002). A UXO Technician Il or higher was present throughout the IVS and
geophysical investigations to provide UXO avoidance support. The personnel performing these duties
met the requirements of the UFP-SAP. The Site Geophysicist performed the IVS described in

Section 3.3.1.4 and demonstrated the required proficiency of equipment operation.

3.3.14 Instrument Verification Strip Survey Procedure

An IVS, representing the subareas, was developed and utilized as a quality assurance tool. The use of
the IVS prior to initiating the survey helped to determine whether instruments were operating properly and

capable of meeting project objectives.

The IVS is a simple operational test over six buried metallic objects, which represent potential MEC
targets for the subject subareas. As outlined in the UFP-SAP, the full IVS (as described below) was only
surveyed once because the operator and equipment were approved after this initial evaluation. For
quality control (QC) purposes, the geophysical survey instrument was used to collect and record one line
of data over the IVS at the beginning and end of each day and prior to any extended breaks to ensure

proper equipment function through detection of the seed items.

Blind seed items within the survey area were considered during UFP-SAP preparation but not included
because the intent of the survey was to identify high-density areas and not the individual items typically
utilized as seed items. The IVS was established in a clear (unvegetated) area. The verification area was
chosen to avoid cultural areas potentially containing clutter, utilities, or landfill materials that might
interfere with the ability of the geophysical instrument to definitively detect the seed items.
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The operators and equipment used for geophysical survey work were tested and approved in the IVS,

prior to completing the geophysical survey.

The UXO team completed a detector-aided surface survey of the selected verification strip location. Then
a geophysical survey was conducted using the EM-61-MK2 HH, prior to seeding the verification area with
the verification items to evaluate the instrument response of the site background. As per the UFP-SAP,
the IVS survey was not completed using the EM-31-MK2 because this instrument is used to locate

deeper and larger items and would not necessarily be able to detect a single 1ISO item in the IVS.

Geophysical data were collected along several survey lines across the seeded verification strip. An initial
survey line was conducted directly over top of the seed items, and two more parallel survey lines were
surveyed at 12 inches and 24 inches from the initial survey line on both sides of the initial survey line.
The initial survey line was used to evaluate the IVS for approval (detections), and the subsequent survey
lines were used for informational purposes on the lateral detection capabilities of the geophysical

methods. The IVS surveying was completed with integrated GPS.

The locations of the verification strip, survey data stations, and verification seed items were accurately
documented by the UXO technician. Depths, orientations, and physical descriptions of each of the
verification seed items were also noted by the Site Geophysicist to provide understanding of the seed
items in relation to their resultant anomaly signatures. Photographs of the seed items were taken and

made available to the Site Geophysicist.

3.3.15 Instrument Verification Strip Field Procedures and Results

As required by the UFP-SAP, a Tetra Tech UXO Technician seeded the verification strip and practiced
anomaly avoidance during setup as a safety risk reduction strategy. The UXO Technician utilized a
Schonstedt GA-52 Cx to assist in MEC avoidance. Each seed item was be labeled with a unique
identifier, photographed (open hole), and located in relation to the IVS survey ends. The IVS survey ends

were also located using a GPS. Photographs of the IVS survey are provided in Appendix B.

Six seed items were buried in the IVS. Three seed items consisted of three various size ISOs made to
American Society for Testing and Materials (ASTM) specification, and three seed items were inert
munitions suspected to be present in the subareas. The items were buried with a horizontal orientation at

various depths. The IVS was surveyed at the beginning and end of each day.
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The inert munitions items were buried within the typical maximum detection depth of 11xD (where D is the
diameter of the object) of the munitions (following the USACE 11x rule from the USACE Engineering
Manual EM 1110-1-4009). In accordance with the UFP-SAP, a depth of 5 x D was selected to provide a

representative and reproducible signature at the mid range depth of detection.

Background Noise. A test area free of known metallic items was identified near the IVS. This area was
used to collect a line of data with each instrument to evaluate noise levels in the subareas. This was
particularly important in areas of the site where the presence of volcanic rocks may have caused

anomalous readings or low signal-to-noise ratios.

IVS Data Analysis and Interpretation. The IVS data were plotted as profiles and the locations of each
item were identified (Appendix D). Additionally, the response was compared to the noise levels
indentified on the IVS and noise profiles to determine if the items could be readily identified when

compared to noise. An evaluation of the potential for false positives was also performed.

The IVS was seeded for the project duration to allow for daily testing of the equipment prior to work on the
investigation subareas. After the project field work was completed, the IVS items were removed from the

verification plot, the holes were backfilled, and the site was restored.

3.3.1.6 Equipment Calibration and Quality Control Tests

The following is a list of start up and equipment function tests which were completed at the time intervals

specified.

Equipment/Electronics Warm-Up. This test minimized sensor drift caused by thermal stabilization.
Most instruments need a few minutes to warm up before data collection begins. Data readings were
observed until they stabilized. Acceptance Criterion: Equipment-Specific (several minutes). This test

was successfully conducted each time the unit was started.

Equipment Null. The EM-61HH and EM-31-MK2 in phase were nulled in areas that were representative of

background conditions and in accordance with manufacturer’'s recommendations.

Record Sensor Positions. The purpose of recording sensor positions was to document relative navigation
and sensor offsets, detector separation, and detector heights above the ground surface. This information
was required to apply the detector offset corrections and gradient calculations correctly. Acceptance

Criterion: £6 inches. This test was successfully conducted at the beginning of the first day.
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Personnel Test. This test ensured that survey personnel removed all potential interference sources
(metal) from their bodies. Common interference sources are ballpoint pens, steel-toed boots, or large
metallic belt buckles, which can produce data anomalies similar to investigation targets. All personnel
who came near the sensor during survey operations removed metallic items from themselves, and if not
possible, readings were monitored and recorded to judge the effect of the metallic items to meet the
following acceptance criteria: EM-61 +2 mV and EM-31-MK2 1 mS/m and +1 ppt. This test was
successfully conducted at the beginning of each day if the operator was wearing metallic items that

could interfere with equipment operation.

Calibrations. The survey instrument was calibrated according to the manufacturer's recommendations

prior to beginning the surveys. Surface Survey Equipment: The White's all-metal detector required

calibration while the Schonstedt did not. The White's detector was calibrated in accordance with the
manufacturer’'s guidance. Geophysical Survey Equipment: The EM-31-MK2 and EM-61HH require field

calibration, which was performed in an area free of metallic debris. GPS Equipment: The GPS unit used

during this project did not require calibration.

Static Background and Static Spike (or Standard Response) Test. This test quantified instrument
background readings and electronic drift, located potential interference spikes in the time domain, and
determined impulse response and repeatability of the instrument to a standard test item (typically a
2-inch diameter steel trailer hitch ball). Improper instrument function, the presence of local sources of
ambient noise (such as EM transmissions from high-voltage electric lines), and faulty equipment are all
potential causes of inconsistent non-repeatable readings. A minimum 3-minute static background test
after instrument warm-up, followed by a 1-minute standard response test, and then an additional
1-minute static background test were performed. The Site Geophysicist reviewed the readings to
confirm that the data were usable. Acceptance criteria were determined from this data review.
Guidance Criteria: Static Background Test EM-61 + 3 mV, and EM-31-MK2 +1 mS/m and ppt; Static
Response Test +20 percent of standard item response after background correction. Ideally, the test
data met the guidance criteria; however, in the event they did not, data were evaluated to see if an
equipment change was needed and whether the data were acceptable to achieve project goals. This

test was successfully conducted at the beginning of each day and after equipment changes.

Baseline Test. This test was conducted in an area that had low background noise and no sources of
anomalous response. The test line was well marked to facilitate data collection over exactly the same
line each time the test was performed. The test was successfully conducted at the beginning, middle,

and end of each day to correct the EM-31-MK2 for instrument drift (baseline shift in data values).
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IVS Evaluation. This check was successfully performed using the EM-61-MK2 HH to confirm similar
detections as the initial IVS. These test data were recorded at the beginning and end of each day, along
a survey line passing over top of the ISO items. The results were compared to empirical data or type

curves.

GPS Positioning. The GPS was successfully tested at the start of the project and twice daily during data
acquisition by surveying two survey control points and comparing the GPS coordinates to the
documented coordinates for the control points. Acceptance Criterion: Sub-meter. GPS survey
instruments were also closely monitored during field acquisition by using horizontal dilution of precision
(HDOP) criteria, or as a minimum, the number of satellite signals being received. HDOP should normally

be less than three to obtain high-quality results, and at least six satellites indicates high-quality results.

Latency is an issue when a separate GPS controller (from the geophysical controller) is used to acquire
GPS data. If a separate controller was used, care was taken to synchronize the clocks in both the GPS
and geophysical units, and a test was set up to measure the latency inherent in using two different
accuracy clocks. The test consisted of positioning the GPS equipment over a linear metallic object
(e.g., pipe) at several points and recording data with all of the survey equipment, and then repeating the
same measurements using only the GPS equipment to compare the results and determine any necessary

adjustment. This test was not needed because the standard equipment uses an integrated GPS.

The geophysical survey report and raw data are provided in Appendix D.

3.3.1.7 Quality Assurance/Quality Control Summary

Appendix E contains the Data Quality Review (DQR) and Usability Checklist. The detector-aided surface
surveys were conducted by a qualified UXO survey team, the geophysical surveys were conducted by a
qualified geophysicist, and the data collected fulfiled the procedure, coverage, and accuracy
requirements of the UFP-SAP. Section 3.3.3.6 describes the quality assurance/quality control (QA/QC)
activities conducted for this site. All phases of the work have been verified and the collected data are

usable.
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3.3.2 Unexploded Ordnance Detector-Aided Surface Surveys

UXO detector-aided surveys were conducted at four of the six subareas where MEC/MPPEH was
suspected including the rear of the Rifle Range (earthen constructed berm and wooded embankment),

Potential OB/OD, Potential Munitions Trench, and the Detonation Area Near Concrete Pad subareas.

3.3.21 Personnel

The UXO detector-aided surface surveys were managed and performed by a qualified UXO Technician
from Tetra Tech with oversight from a qualified UXO Manager and UXO safety/QC person from Tetra
Tech meeting the requirements stated in USACE DID OE-025.01 (2002).

3.3.2.2 General Methodology

UXO detector-aided surface survey data were collected in the accessible portions of the established
survey areas as planned. A Schonstedt GA-52Cx was used as the primary survey instrument to conduct
the surveys. In addition to the Schonstedt, a White’s Spectrum XLT all-metals detector was used during
the detector-aided surface surveys to assist in the location of metal targets with little or no ferrous metal
content. Given the nature of the subareas where mostly unknown ordnance (either ferrous or nonferrous)
was suspected, this is the best combination of technology based on industry standards. The detectors
were checked daily before starting MEC activities, and after any battery change. UXO Technicians also

conducted random checks during daily operations.

The Schonstedt GA-52Cx is expected to detect munitions a depth 11 times its diameter (11xD). The
11xD standard comes from the USACE DID MR-005-05. In order to test the Schonstedt GA-52Cx against
the DID MR-005-05 standard, the UXOQC buried surrogates in a location free from ferrous anomalies at
a depth up to 11xD to test the capabilities and refine field investigation techniques for the site conditions.

The buried surrogates were of similar size and material as the defined targets for each subarea.

The analog detector-aided surface surveys were conducted to ensure maximum coverage with the survey
instruments. Detector-aided survey operations were conducted in accordance with Tetra Tech MRP
Standard Operating Procedure (SOP) 01. MEC/MPPEH was managed in accordance with Tetra Tech
MRP SOP 02 (MEC Management and Accountability). The UXO survey instruments used at this site did
not record data or provide visual data measurements related to the energy field produced by suspect
high-density anomaly areas. The analog instruments only provided audio signals to indentify suspect

areas; hence, the identification of these high density anomaly areas relied on the qualitative judgment of
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an experienced UXO operator. Stronger and more numerous signals in an area were indicative of larger

items located close to the surface, or multiple items in an area.

If UXO or suspect MEC/MPPEH were encountered, their locations were flagged and recorded in field log
books using the GPS unit. The UXO team attempted to identify each suspect MEC item and determine
its condition without moving or disturbing the item prior to proceeding with the surface surveys. The UXO
team did not move or otherwise disturb the item in an attempt to collect information. All items discovered
during the analog detector-aided surface surveys were left in place. The UXO team leader reported all
suspect MEC items to the NAPR point of contact (POC) and then to the Tetra Tech UXO Manager, who
then informed the Tetra Tech Project Manager, who then informed Navy Base Realignment and Closure
(BRAC) Program Management Office (PMO). Suspect MEC items that were left in place were avoided
during subsequent geophysical surveying (as applicable). An MRS-specific summary of anomalies, and
MEC/MPPEH and associated location coordinates are summarized in field documentation included in

Appendix D.

These data and their locations were used to generate MC sampling locations.

3.3.2.3 Equipment and Positioning Instruments

A Schonstedt GA-52Cx magnetic locator and White’'s Spectrum XLT all-metals detector were used for
UXO detector-aided surface surveys at all MRSs. The Schonstedt GA-52Cx detects the magnetic fields
of ferromagnetic objects, and does not detect copper, brass, or aluminum munitions. The White's
Spectrum XLT detects the magnetic fields of non-ferrous objects. Detection depth is limited by the size

and orientation of a target, and soil characteristics of the area.

A Trimble AgGPS 114 unit with sub-meter accuracy was used to locate items detected during detector-

aided surface surveys.

3.3.2.4 Equipment Calibration and Testing

The White's all-metals detector requires calibration; the Schonstedt does not require calibration because
it relies only on an audio signal. To ensure the Schonstedt was operating properly, the operator turned
on the instrument and slowly moved the locator towards ferrous metal. As the probe advanced toward
the target, the audio signal would increase; failure to detect the object was reason to reject the

instrument. The GPS equipment used during this project also did not require calibration.
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The Schonstedt GA-52Cx and White's Spectrum XLT were tested on a daily and ongoing basis with
random checks during daily operations. Tests included battery checks and instrument response to
above-ground metallic objects. The acceptance criteria for the detector-aided surface survey results were
the results of go/no-go tests. Operational and test procedures conformed to manufacturers’ standard

instructions.

QC of the instruments’ data was achieved daily by field testing which consisted of checking the sensors
and navigation systems against a known target to ensure that the instruments were operating properly.
All UXO equipment used to generate field data were calibrated with sufficient frequency and in such a
manner that accuracy and reproducibility of the results were consistent with the manufacturers’

specifications. Calibration, repair, or replacement records were filed with and maintained by the SUXOS.

3.3.25 Quality Assurance/Quality Control

All UXO survey and avoidance activities were carried out in compliance with the UFP-SAP (Tetra Tech,
2010) and were performed in accordance with all local, state, and federal regulations, and included
general guidance from applicable USACE DID requirements (USACE, 2004, 2003a, 2003b, 2003c,
2003d, 2003e, and 2003f). Activities involving work in areas potentially containing MEC hazards were
conducted in full compliance with local, Navy, and DoD requirements regarding personnel, equipment,

and procedures. The activities conducted during the MEC Phase | RFI are covered under DERP.
The UXO Safety/QC Manager performed QC surveillance and observed the detector-aided surface
survey activities. The results of the QC surveillance were acceptable, and no corrective actions were

required. The QC Surveillance Reports are provided in Appendix C.

3.3.3 Digital Geophysical Survey

The digital geophysical survey was conducted at the Potential OB/OD subarea and the Potential
Munitions Trench subarea of SWMU 77 was performed by GeoView Inc. of St. Petersburg, Florida. All
work was completed in general accordance with the UFP-SAP for SWMU 77 (Tetra Tech, 2010).

GeoView, Inc.’s summary report is provided in Appendix D.

3.33.1 Personnel

The geophysical surveys were managed and performed by a qualified geophysicist meeting the
requirements stated in the USACE DID 0E-025.01 (USACE, 2002) and the UFP-SAP (Tetra Tech, 2010).
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A UXO Technician Il or higher was present throughout the geophysical surveys to provide UXO

avoidance support.

More specifically, the field geophysics was completed by John Mullen of GeoView, Inc., who meets the
qualifications for a Site Geophysicist. The Geoview Inc. report was completed under the direction of

Chris Taylor, P.G. and Michael Wightman, P.G. Bill Randall was the Project Geophysicist for Tetra Tech.

3.3.3.2 General Methodology

The digital geophysical surveys were performed using the Geonics EM-31-MK2, frequency domain
electromagnetic conductivity meter and the Geonics EM-61-HH time domain magnetometer. The
EM-31-MK2 is best at detecting changes in conductivity which would be associated with a landfill, pit, or a
burial trench; it also detects both ferrous and non-ferrous metal. The EM-31-MK2 was chosen to identify
former pits and trenches. The EM-61-HH is the handheld version of the MRP industry standard EM-61,
and detects ferrous and non-ferrous metal through electromagnetic induction; this is the same principle
upon which a metal detector works. The EM-61-HH was selected over the EM-61 because of its
portability in the rough and vegetated terrain, although the depth of penetration of the EM-61-HH is less
than the EM-61. The EM-31-MK2 used in conjunction with the EM-61-HH provides accurate information
about the locations of both large and small near-surface metal objects (EM-61-HH), and also large items

and groups of items (EM-31-MK2) at a good depth of penetration (up to 15 feet).

Surface geophysical methods are non-intrusive and operate by carrying, pushing or towing equipment
that measures certain physical properties of the local area around the sensor, such as electromagnetic
conductivity. Detection of anomalies through the measurement of these physical properties can suggest
certain interpretations, such as the potential presence of disposal trenches or ferrous metal objects. All
data from the geophysical surveys were analyzed, and the site data which showed the best
representation of the data collected are included in the figures of this report. Site-specific results are

discussed later in separate sections of this report.

3.3.3.3 Equipment and Positioning Instruments

The Geonics EM-31-MK2 is a frequency domain EM instrument. The EM-31-MK2 generates a primary
electromagnetic field, and the induced secondary EM fields are measured as a function of frequency,
allowing differences in terrain conductivity to be differentiated. Two measurement components are
typically recorded: quadrature-phase (QP) and in-phase (IP). The QP component, also referred to as

apparent electrical conductivity, is sensitive to metal and non-metal components of the ground, and the IP
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component is predominantly sensitive to metal. The actual sampling depth depends on the conductivity
of the subsurface and the height of the instrument when taking the measurement. Potential MEC/MPPEH
could create metallic and non-metallic anomalies depending on the nature of the items; however, if a
relatively large percentage of solil fill is mixed with a small quantity of metal, the EM-31-MK2 may not be
able to detect anomalous values because the instrument measures a bulk response of the soil and its
inclusions. Data were collected at five readings per second [5 Hertz (Hz)] at a walking pace, providing a
high density of data (generally less than 1 foot between readings) given a walking pace survey speed.

The EM geophysical surveys were conducted using a Geonics, Ltd. EM-61-MK2 fitted with a HH (hand
held) coil. The instrument was coupled to a sub-meter accuracy category GPS unit (Trimble Ag 114
DGPS) to provide real-time positional control using differential Wide Area Augmentation. The GPS
antenna was a backpack unit and was located near the center of the EM-31 coils and about 2 feet from
the EM-61-MK2 HH coils; the GPS accuracy was checked on the GPS unit in accordance with Worksheet
12 of the UFP-SAP (Tetra Tech, 2010). The EM-61 is a time-domain EM instrument. The EM system
functions by generating a pulsed primary magnetic field which induces “secondary” eddy currents to flow
in the ground and in nearby metal objects. The receiver is timed to measure the induced secondary
magnetic field at four time gates (216, 366, 660, and 1,266 microseconds). Theoretically, the measured
response occurs after dissipation of a measurable field in the ground, but while the field can still be
measured in metallic objects large enough to be detectable (where present). The EM-61 can record up to
12 records per second, four time gates per record, or three time gates coupled with one reading for the
top channel per second. The sampling rate for the EM-61 was 5 times per second [5 Hz] to provide a

high density of data given a walking pace survey speed.

3.3.34 Software - Data Processing

The electromagnetic data were downloaded with the Geonics proprietary software designed for the
equipment and the GPS data were processed with Trackmaker-61 software. Channel 2 of the EM-61-HH
data and the EM-31 in-phase and quadrature phase for each area was contoured using Golden Software
Surfer contouring package.

3.3.35 Equipment Calibration and Testing

Geophysical sensors, support equipment, and navigation equipment were inspected, set up, warmed up,
and calibrated (EM-61 and EM-31 were nulled) according to manufacturer's recommendations. Tests
were performed at specific intervals to determine if appropriate acceptance criteria were met. Personnel

and equipment were tested for the presence of interference metal so as not to interfere with (negatively
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affect) instrument readings. All appropriate acceptance criteria were met for this project in accordance
with the UFP-SAP.

3.3.3.6 Quality Assurance/Quality Control

All geophysical surveys were performed in compliance with the UFP-SAP. In addition to the equipment
calibration and QC tests mentioned in the previous section, the geophysical surveys were managed and
performed by qualified geophysicists who met the requirements stated in USACE DID OE-025.1 (USACE,
2002). A UXO Technician was present throughout the installation and removal of the ITV to provide UXO

avoidance support, and also to escort the geophysical teams on the survey sites.

The UXO Safety/QC Specialist conducted QC surveillance of various project activities that could affect
geophysical performance, such as mobilization and site preparation, vegetation management, UXO
detector-aided surface surveys and QC checks, and the setup of the ITV test grid. All passed the QC
surveillance with acceptable results. UXO personnel completed daily QC reports, QC surveillance
reports, daily and weekly field activity logs, and daily tailgate safety briefing signature sheets as they
pertained to some degree to the geophysical surveys. This documentation is included in Appendix C.
Geophysical personnel completed IVS and QC documentation through forms, notes and checklists

provided in Appendix C and Appendix D.

3.4 MUNITIONS CONSTITUENTS PHASE | RFI METHODS

3.4.1 Field Investigation Methods

MC sampling was conducted at all six subareas and focused on soil sampling. The MC portion of the
Phase | RFI was performed in accordance with CERCLA Sections 104 and 121.

34.1.1 Hand Augering

The hand auger system consisted of a stainless steel bucket bit (i.e., a cylinder 6.5 inches long with a
nominal diameter of 3 inches), attached to a 3-ft extension rod, and a cross handle. The auger was
decontaminated before and after each soil boring installation using alconox/water solution wash and
potable water rinse. The area to be sampled was cleared of any surface debris (i.e., leaves, twigs). The
hand auger was turned into the ground and the sample material was removed and placed into a Ziploc
bag until reaching the final desired depth. Larger debris such as bullets, bullet fragments, twigs, roots,

and gravel were removed from the sample to the extent possible. The sample location number, date,
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time, and depth were marked on each bag with an indelible marker. Excess soil core material was
returned to the hole.

3.4.1.2 X-Ray Fluorescence Field Analysis

The field XRF analysis was carried out by trained Tetra Tech personnel knowledgeable in the operation of
the INNOV-X Alpha XRF system. The XRF system was set up in a room with electrical power within a
building on the NAPR facility. The room provided a controlled environment with limited access to non-
essential personnel. The XRF system consisted of the HH INNOV-X Alpha series soil analyzer
spectrometer with a data processing unit (pocket personal computer), and accessories that included an
analyzer table with stainless steel protective cover, two National Institute of Standards and Technology
(NIST) standards for lead, blank silica sample, and a standardization coin. The analyzer was mounted in
the table to facilitate the analysis of samples and to ensure safe and consistent operation. Instrument
standardization was completed daily prior to soil analyses. The NIST 2702 and 2781 standard reference
materials (SRMs) for lead were analyzed daily, the certificates of analysis for the SRMs are provided in
Appendix F. The XRF analysis results were recorded by the on-board INNOV-X pocket personal
computer, and by the operator using a lap-top computer. The XRF analytical results were used to
determine which samples were to be sent to the fixed-base lab (FBL) using criteria defined in the UFP-
SAP.

The sample preparation equipment was set up in the same room as the XRF analyzer; the equipment
included a convection type toaster oven, aluminum foil, re-sealable plastic bags, rubber head hammer,
and a sieve. All samples were prepared in the same manner. First the samples were homogenized, and
the bullets and gravels were sorted out; then, the homogenized soil sample was dried, ground to a
powder consistency and placed into a plastic bag to be analyzed. A sample aliquot of about one 8-0z cup
volume was placed on a foil square with the location identification written on the foil and then placed in
the oven for about 25 minutes at approximately 325 degrees Fahrenheit. The dried sample was allowed
to cool, then enveloped in foil and crushed using a rubber hammer. The resulting crushed material was
passed through a sieve into a lightweight plastic bag with the location identification written on the bag.
The bag and its contents were then placed on the XRF analyzer window and covered with the stainless
steel protective cover prior to running the analysis. Each sample was analyzed a minimum of three times

(repositioning the bag and contents for each run), and the average was reported as the result.
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3.4.2 Field Sampling Operations

3.4.2.1 Surface/Subsurface Soil Sampling

Surface (grab and composite) and subsurface (grab) soil samples were collected using hand auger
sampling techniques for field XRF and FBL chemical analysis. The grab surface soil samples were
collected from 0 to 0.5 feet below ground surface (bgs). The composite surface soil samples were
generated by placing ten subsamples into ten plastic bags. The soil in each bag was then homogenized,
and a small aliquot was obtained from each bag and mixed into one large bag which was used to fill the
sample container. Subsurface soil samples were planned to be collected from 1 to 3 feet bgs; however,
auger refusal was frequently encountered at the subsurface locations from 0.5 to 1.5 feet bgs. Based on
site observations (i.e. outcropping of bedrock), it was determined that the refusal was caused by
encountering bedrock. At each soil sampling location a sample log sheet was generated which included
information such as: sample and location identification, sampling time, soil description, and sampling
depth. Soil sample log sheets are provided in Appendix F. Approximately 30 percent of the samples
collected for XRF field analysis were selected for FBL analysis based on the XRF analytical results. The
criterion for selection was defined in the UFP-SAP (Tetra Tech, 2010) and further details regarding

samples selected for FBL analysis are discussed in site-specific sections.

3.4.3 Quality Assurance/Quality Control Samples

QA/QC samples were generated during sampling activities to monitor both field and laboratory
procedures, in accordance with the approved UFP-SAP. QA/QC samples included field duplicates (see
site-specific sections), matrix spike and matrix spike duplicates (at the FBL), and equipment rinsate
blanks (See Table 3-1). Duplicate sample analysis and the locations where they were collected are
summarized in the site-specific sections of this report. The following types of QA/QC samples were

collected during the field sampling:
Field Duplicates consisted of a single sample split into two portions. Field duplicates were collected at
the rate of 1 per 20 samples collected for FBL analysis during the field investigation to assess the overall

precision of the sampling and analysis program.

Matrix Spike and Matrix Spike Duplicates (MS/MSD) consisted of a single sample designated on the

chain-of-custody for the matrix spikes to be run; additional volume was not required. The MS/MSDs were

collected at the rate of 1 per 20 samples collected for FBL analysis.
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Equipment Rinsate Blanks were obtained under representative field conditions by collecting the rinse

water generated by running analyte-free water through or over reusable sample collection equipment
after decontamination and before use. Equipment rinsate blanks were analyzed for the same chemical
constituents as the associated environmental samples and collected at the rate of 1 per 20 samples

collected for FBL analysis.

Sample log sheets were generated for each equipment rinsate blank sample and are included in

Appendix F.

344 Field Sample Documentation

The sample numbering scheme and sample labeling were in accordance with the UFP-SAP (Tetra Tech,
2010). Sample documentation consisted of the completion of sample log sheets, chain-of-custody forms,
field logbooks, and health and safety documentation. The sample log sheets contain information such as
sample location and sample ID number, soil description, container requirements and analyses performed,
and sample type, time, and date. Any unusual circumstances encountered during sample collection were
noted on the form. Chain-of-custody forms were used to track each sample from collection in the field to

receipt and analysis at the laboratory and are provided in Appendix G.

3.4.5 Sample Handling, Packaging, and Shipping

Sample containers, preservation, packaging, and shipping were in accordance with the UFP-SAP. All
sample containers shipped to the laboratory were sealed in plastic Ziploc bags, placed in a cooler lined
with a large plastic garbage bag, and covered with ice. The plastic garbage bag was sealed with tape,
and the chain-of-custody form was sealed in a Ziploc bag and taped to the inside of the cooler lid. A
signed and dated custody seal was applied to each end of the cooler and then covered with strapping
tape to provide a tamper-evident seal. A Federal Express air bill was applied to the shipping cooler.
Tetra Tech maintained custody of the samples until they were relinquished to Federal Express. The
Federal Express tracking number (air bill number) was recorded on each chain-of-custody form, and the
sender's copy of the air bill was maintained for shipment tracking if needed. All samples were shipped to

the laboratory for overnight delivery and were received within sample holding times.

Laboratory sample custody procedures (receipt of samples, archiving, and disposal) were in accordance
with Empirical Laboratory SOPs, provided in the UFP-SAP.
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3.4.6 Surveying

Prior to mobilization and during the field sampling operations, Geographic Information System (GIS)
coordinates for proposed sample locations based on geophysical survey results or detector-aided survey
results were uploaded into a hand-held Trimble GPS unit capable of sub-meter accuracy. The GPS was
then used in the field to navigate to and locate the sampling points. The GIS coordinates derived from
aerial photographs of site features were also uploaded into the hand-held GPS to aid in locating the

site(s).

Sampling locations on firing lines, bullet stops, and other points identified in the UFP-SAP not contingent
upon the geophysical survey were positioned based on site observations as described in the UFP-SAP.
GPS coordinates were collected at each grab soil sampling location, and end-points of the composite soil
sampling transects. The GPS coordinate system was set up so that all data points were tied into the
Puerto Rico Territory Plane Coordinate System. Refer to Appendix F for survey coordinates of MC

sampling locations.

3.4.7 Decontamination Procedures

The hand auger was decontaminated prior to beginning sampling and between sample locations in
accordance with the UFP-SAP, using Alconox detergent and water solution wash, and a potable water

rinse.

At the conclusion of field sampling operations, the sampling equipment was decontaminated and then

shipped back to the appropriate vendor(s).

3.4.8 Investigation-Derived Waste

The decontamination water generated during field sampling operations was collected and containerized
for ultimate off-site disposal. The investigation-derived waste (IDW) was handled in accordance with the
SOP 9 and 9A in the UFP-SAP (Tetra Tech, 2010). One 55-gallon drum of decontamination water was
generated during the field sampling operations. The drum is stored at SWMU 77 — Pistol Range

Subarea, and will be properly disposed of during the Full RFI.

349 Record Keeping

Field sampling operation records include XRF analysis results, field forms, and chain-of-custody forms.

Copies of the records are provided in Appendix F and chain-of custody forms are provided in Appendix G.
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Field log books were maintained on site. Information recorded daily in field logbooks included field

activities, weather conditions, identity of participants, and arrival and departure times.

3.5 ANALYTICAL METHODOLOGY

351 Analytical Methods

Chemical analysis were performed by Empirical Laboratories, LLC of Nashville, Tennessee, a Puerto

Rico-certified laboratory. Chemical analysis included:

e Select metals (lead, antimony, arsenic, copper, and zinc) via SW-846 method 6010B
o Explosives via SW-846 Method 8330A

e Propellant (nitroglycerine) via Method 8330A

e pH SW-846 via Method 9045C

3.5.2 Data Evaluation

Data review processes were used to determine whether analytical laboratory data were of acceptable
technical quality for use in decision making. The review began with data validation, which is a
comparison of data quality indicators (DQIs) to prescribed acceptance criteria. The DQIs used are
measures to assess the bias and precision of the analytical calibrations and sample analyses. The output
of this review was a set of alphabetic flags such as “U,” “J,” “R,” or combinations thereof that may have
been assigned to individual results based on the validation effort. These flags were used to infer the
general quality of the data. Also evaluated were the measures of data completeness, sensitivity,
comparability, and representativeness. Validated analytical results are provided in Appendix G, and the
MC data usability report is provided in Appendix H. Full data validation, U.S. EPA Region 2, was

completed in accordance with the UFP-SAP, data validation reports are presented in Appendix L.

Assignment of data qualification flags conformed to rules established in the analytical method EPA
Region 1l SOP #HW-16 Revision #2 (September 2006) - “Nitroaromatics and Nitroamines by HPLC
SW-846 Method 8330A", EPA Region Il “Validation of Metals for the Contract Laboratory Program (CLP)
based on SOW ILMO5.3 (SOP Rev 12)" (September 2006), and the Department of Defense (DoD)
document entitled Quality Systems Manual (QSM) for Environmental Laboratories (January 2006) to the
greatest extent practicable for non-Contract Laboratory Program Data. Data validation specifications
require that various data qualifiers be assigned when a deficiency is detected or when a result is less than

its detection limit. If no qualifier is assigned to a result that has been validated, the data user is assured
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that no technical deficiencies were identified during validation. The qualification flags used are defined as

follows:

e U — Indicates that the chemical was not detected at the numerical detection limit (sample-specific
detection limit) noted. Non-detected results from the laboratory are reported in this manner. This
qualifier is also added to a positive result (reported by the laboratory) if the detected concentration is

determined to be attributable to contamination introduced during field sampling or laboratory analysis.

¢ UJ - Indicates that the chemical was not detected; however, the detection limit (sample-specific
detection limit) is considered to be estimated based on problems encountered during laboratory

analysis. The associated numerical detection limit is regarded as inaccurate or imprecise.

e J — Indicates that the chemical was detected; however, the associated numerical result is not a
precise representation of the concentration that is actually present in the sample. The laboratory

reported concentration is considered to be an estimate of the true concentration.

e UR - Indicates that the chemical may or may not be present. The non-detected analytical result
reported by the laboratory is considered to be unreliable and unusable. This qualifier is applied in
cases of gross technical deficiencies (e.g., holding time missed by a factor of two times the specified

time limit, severe calibration non-compliance, and extremely low analyte recovery).

e R —Indicates that the chemical may or may not be present. The positive analytical result reported by
the laboratory is considered to be unreliable and unusable. This qualifier is applied in cases of gross
technical deficiencies.

The preceding data qualifiers may be categorized as indicative of major or minor problems. Major
problems are defined as issues that result in the rejection of data and qualification with UR or R qualifiers.
These data are considered invalid and are not used for decision-making purposes unless they are used in
a qualitative way and the use is justified and documented. Minor problems are defined as issues
resulting in the estimation of data and qualification with “U,” “J,” and “UJ” qualifiers. Estimated analytical
results are considered to be suitable for decision-making purposes unless the data use requirements are
very stringent and the qualifier indicates a deficiency that is incompatible with the intended data use. A
“U” qualifier does not necessarily indicate that a data deficiency exists because all nhon-detect values are

flagged with the “U” qualifier regardless of whether a quality deficiency has been detected.
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DQIs are parameters monitored to help establish the quality of data generated during an investigation.
Some of the DQIs are generated from analysis of field samples (e.g., field duplicates), and some are
generated from the analysis of laboratory samples (e.g., laboratory duplicates). Individually, field and
laboratory DQIs provide measures of the performance of the respective investigative operations. During
data validation, individual QC results were evaluated. If individual QC results were acceptable, no
validation flag was assigned to an analytical result; otherwise, a flag indicating the type of QC deficiency

was assigned to the result.

Completeness - Completeness is a measure of the number of valid samples or measurements that are
available relative to the number of samples or measurements that were intended to be generated. For

this project, completeness was measured on two different bases:

e Samples collected - measure of the usable samples collected compared to those intended to be

collected.

e Laboratory measurements - measure of the amount of usable valid laboratory measurements per

matrix for each target analyte.

Usable valid samples (or results) were those judged, after data assessment, to represent the sampling

populations and to have not been disqualified for use through data validation or additional data review.

Completeness was determined using the following equation:

%C = =x 100

Where:
%R = percent completeness
V = number of samples (or results) determined to be valid

T = total number of planned samples (or results)
Sensitivity - Sensitivity is a comparison of the project quantitation limit goals (PQLGS) to the laboratories’

method detection limits (MDLs) and quantitation limits listed in Worksheet #15 in the UFP-SAP (Tetra
Tech, 2010).
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Accuracy - Accuracy requirements for field measurements are typically ensured through control over
sample collection and handling and through routine instrument calibration. Field accuracies were
monitored with blanks to detect cross-contamination and by monitoring adherence to procedures that
prevent sample contamination or degradation. One equipment rinsate blank was collected during the
Phase | RFI to assess cross-contamination via reusable sample collection equipment. The blank was
obtained under representative field conditions by collecting the rinse water generated by running analyte-
free water through sample collection equipment after decontamination and before use. The rinsate blank

was analyzed for the same chemical constituents as the associated environmental samples.

Accuracy in the laboratory was measured through the comparison of a spiked sample or laboratory
control sample (LCS) result to a known or calculated value and was expressed as a percent recovery
(%R). It was also assessed by monitoring the analytical recovery of select surrogate compounds added
to samples that are analyzed by organic chromatographic methods. LCSs were used to assess the
accuracy of laboratory operations with minimal sample matrix effects. MS and surrogate compound
analyses measure the combined accuracy effects of the sample matrix, sample preparation, and sample
measurement. LCS and MS analyses were performed at a frequency of 1 per 20 associated samples of
like matrix. Laboratory accuracy was assessed by comparing calculated %R values to accuracy control
limits specified by the laboratory using SW-846 methods.

Percent recovery is calculated using the following equation:

o

Tie O
%R = === x100

q
.

Where:
%R = percent recovery
Ss = result of spiked sample
So = result of non-spiked sample

S = concentration of spiked amount.
Precision - Precision is a measure of the degree to which two or more measurements are in agreement
and describes the reproducibility of measurements of the same parameter for samples analyzed under
similar conditions. Precision for chemical parameters is expressed as a Relative Percent Difference

(RPD), which is defined as the ratio of the difference to the mean for the two values being evaluated.

RPDs are used to evaluate both field and laboratory duplicate precision and are calculated as follows:
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-

RPD = —=

Where:
RPD = relative percent difference

V1, V2 = two results obtained by analyzing duplicate samples

The precision estimates obtained from duplicate field samples encompass the combined uncertainty
associated with sample collection, homogenization, splitting, handling, laboratory and field storage (as
applicable), preparation for analysis, and analysis. In contrast, precision estimates obtained from
analyzing duplicate laboratory samples incorporate only homogenization, subsampling, preparation for
analysis, laboratory storage (if applicable), and analysis uncertainties.

Comparability - Comparability is defined as the confidence with which one data set can be compared to
another (e.g., among sampling points and among sampling events). Comparability was achieved by

using standardized sampling and analysis methods and standardized data reporting formats.

Comparability of field data was guaranteed by following the UFP-SAP (Tetra Tech, 2010), and
comparability of laboratory measurements was achieved primarily through the use and documentation of
standard sampling and analytical methods. Results were reported in units that ensured comparability
with previous data and with current state and federal standards and guidelines. Comparability of
laboratory measurements was assessed primarily with QC samples and through adherence to the

laboratory’s QA plans.

Representativeness - Representativeness is an expression of the degree to which data accurately and

precisely depict the actual characteristics of a population or environmental condition existing at the site.

The UFP-SAP (Tetra Tech, 2010) and the use of standardized sampling, sample handling, sample
analysis, and data reporting procedures were designed so that the final data would accurately represent
actual site conditions.

3.6 CORRELATION BETWEEN X-RAY FLOURESCENCE AND FIXED-BASE LABORATORY

A regression analysis was conducted to evaluate the correlation between the FBL lead results and XRF

lead results from samples analyzed in the field. To evaluate the regression analysis, the Pearson

091020/P 3-24 CTO JM04



NAPR SWMU 77
Phase | RFI Report
Revision 1

Date: April 2011
Section: 3

Page 25 of 25

Correlation and R-squared value were calculated. The Pearson Correlation is a measure of the strength
of the linear relationship between two or more variables with a range of -1 to +1. The value of -1
represents a perfect negative correlation (i.e., as one variable decreases the other increases
proportionally); whereas, a value of +1 represents a perfect positive correlation (i.e., as one variable

increases the other increases proportionally). A value of 0 represents a lack of correlation.

The combined correlation analysis results for the Rifle Range Subarea berms, Pistol Range Subarea

berm, and Former Pistol Range Subarea berm and supporting documentation are included in Appendix .

3.7 DATA COMPARISON TO PROJECT ACTION LIMITS

The screening values project action limits (PALS) used to evaluate the chemical concentrations detected
in site media and to decide whether further site investigation is warranted were first developed in
Worksheet #15 of the UFP-SAP. For the UFP-SAP, the most stringent PALs were used to ensure the
FBL attained project-wide criteria (lower of the human health and ecological screening levels).
Subsequently, the PALs were further refined during report preparation to reflect actual soil type
background concentrations, if background concentrations were greater than both human health and
ecological screening levels, then the background concentration was chosen as the PAL (Appendix J
contains PAL sources and references). Furthermore, an RSL update became available in November

2010, although none of the subject analyte criteria were revised from that developed for the UFP-SAP.

Based on the decision-making process set forth in the UFP-SAP, if an analyte concentration in any
sample within the study area boundary exceeded the PAL, then the project team evaluated the data and
determined whether further investigation was warranted at a given site. If analyte concentrations were
less than PALs, the project team recommended no further investigation for that given site. Detailed
discussions regarding site-specific PAL evaluations are presented in subarea-specific sections of this
report. Note that because numerous exceedances of PALs occurred, risk screening of the analytical data
was performed to provide technical support to the decision-making process. Additionally, for
informational purposes, USEPA’s migration to groundwater soil screening levels (SSLs) are presented on
all soil frequency of detection tables alongside the PAL. In summary, for metals and the propellant
nitroglycerin, migration to groundwater SSLs are less stringent than PALS, only for the explosive RDX is

the migration to groundwater SSL more stringent than the PAL.
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TABLE 3-1

SUMMARY OF QA/QC EQUIPMENT RINSATE SAMPLES

SWMU 77

NAVAL ACTIVITY PUERTO RICO

CEIBA, PUERTO RICO

Sample Date Collected Medium Analyses™
Number
QA/QC
77RR-RB052410-01 5-24-10 Rinsate blank from hand | Selected Metals
77RR-RB052610-02 5-26-10 auger bucket Selected Metals, Explosives, and
Nitroglycerin
77RR-RB052710-03 5-27-10 Selected Metals, and Nitroglycerin

1. Selected metals include: Lead, antimony, arsenic, copper, and zinc.
QA/QC = Quality assurance/quality control.
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4.0 SWMU 77 - RIFLE RANGE SUBAREA

4.1 SITE BACKGROUND

4.1.1 Historical Information

The Rifle Range Subarea is a 500-yard narrow feature centrally located in SWMU 77 and orientated such
that shots are fired toward the outer point of the peninsula (Figure 1-2). Construction of the range
occurred sometime between 1940 and 1958 and was closed for use on January 1, 2010. The range has
100-yard, 200-yard, 300-yard, and 500-yard elevated firing lines and a short-yardage range formerly used
as a pistol range. The short-yardage range is located just in front of a fixed target berm. The target berm
consists of a constructed earthen berm that served the short-yardage range, a concrete wall at the rear of
the earthen berm equipped with a target carrier mechanism to raise (and lower) targets, and a natural
steeply wooded hillside beyond the earthen berm/concrete wall that serves as the rifle range backstop for
these elevated targets.

Short Yardage Range with Viewing Area to Right, Earthen Rear of Target Carrier Mechanism
Constructed Earthen Berm in center and Wooded
Embankment in background

4.1.2 Previous Investigations and Studies

At the time of the Phase | RFI, there had been no prior investigations conducted or reports prepared for
the Rifle Range Subarea.
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Phase | RFI UFP-SAP

Before the initial site visit of SWMU 77 conducted by Tetra Tech in June 2009, only small arms range
munitions were supposedly fired from the Rifle Range and the short-yardage range; therefore, no MEC
were originally suspected in these locations. However, during this site visit munitions items were
observed on the constructed earthen berm/concrete wall and at the toe of the wooded embankment to the
rear; items included an intact M781 practice grenade (the only model 40-millimeter practice grenade fired
at and found at this range, these projectiles do not contain explosives, however, may contain a spotting
charge) and numerous fragments, smoke grenades, a rifle grenade, an unidentified fin, and a flare. The
wooded embankment was not walked during the site visit due to safety concerns associated with
munitions. On August 19 and 20, 2009, a site visit in support of Phase | RFI planning was conducted by
Tetra Tech, the Navy, Puerto Rico Environmental Quality Board (PREQB), and USEPA representatives.
Evidence of MPPEH was again observed on the constructed earthen berm/concrete wall and at the toe of
the wooded embankment. Note these munitions items were not present later during the Phase | RFI, as

they had been removed by the Federal Bureau of Investigation (FBI).

4.1.3 Munitions-Related Training, Storage, and Usage

Range records, which document range use, are available only for Fiscal Years 2003 through 2009. The
Navy used the range for this entire period; and the Federal Bureau of Investigation (FBI), Marines, United
States Navy Reserve (USNR), USNR Construction Battalion (CBS/SEABEES), and DHS Customs and
Border Patrol (CBP) used the range from 2007 to 2009. Fired items identified in the range records
included shotgun, ball, linked and blank cartridges (more than 400,000), six hand thrown smoke
grenades, and 55 projected 40-millimeter (mm) training smoke grenades. Other types of grenade items
were included in the range records; however, none of these items were used from 2003 to 2009
(quantities listed as zero). However, their inclusion in the record suggests potential use prior to 2003.
These items may have been retrieved upon use, and if in fact expended, may no longer be present.
These items include body practice hand grenade F/M69 PR, hand offensive grenade MK3A2 with fuze,
hand smoke grenade M18 yellow with fuze, and riot control hand grenade CS M7A2 (Refer to
Appendix K). Appendix K also provides aerial photographs of the area and an analysis of the aerial
photography which spans from 1936 to 1999. Text within this appendix provides a description of the
activity and features observed on each date of photography analyzed. SWMU 77 was historically used
for small arms operations; however, potential munitions disposal or detonation operations are suspected

based on these historical aerial photographs.
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At firing lines and firing points of small arms ranges, discharging a pistol or rifle may result in
contamination of surface soil from propellants, specifically nitroglycerin (NG) residue. However, the
cartridge casings present at the firing points are inert and do not pose an MC contamination concern.
Any misfired bullets in the vicinity of the firing points/firing lines would be nominal, especially when
compared to the expended bullets present in the range berm areas.

Typically, the target areas of small arms ranges are constructed berms or natural embankments in which
bullets would serve as potential sources of metals contamination in surface soil. Lead is the primary
metal of concern because it is the primary constituent used in small arms ammunition, and because of its
documented toxicity to human and ecological receptors. It is anticipated that other metals (antimony,
arsenic, copper, and zinc) contamination would be spatially correlated with lead. Although these metals
are associated with lead in bullets, their concentrations are expected to be much less than lead
concentrations. Contamination at the Rifle Range Subarea is likely limited to the surface (0 to 0.5 feet
bgs) soil. In addition to the target areas, MC contamination in the form of propellant (NG) is suspected in
surface soil near the firing lines and also near the locations of MPPEH items at the Rifle Range Subarea

target berm area and in the wooded embankment beyond.

As noted in the UFP-SAP, six yellow smoke hand grenades, which contain colored smoke mixture and
are used for ground-to-air or ground-to-ground signaling are included in the range record inventory for
2003. Because this grenade is thrown by hand, the range is short (average 35 meters) (Army, 2009). The
filler smoke consists of potassium, chlorate, lactose, and a yellow dye [(primarily 2(2-quinolyl)-1,3-
indandione (QID), also called solvent yellow 33] (Natural Resource Council, 1999). Because of the small
number of yellow smoke grenades indicated in the range records and based on the constituents of the

grenades, specialty analytical testing over and above more typical MC constituents was not warranted.
Based on the information available, special consideration munitions [i.e., chemical warfare material
(CWM)-filled munitions, electrically fuzed munitions, and/or depleted uranium-associated munitions] are

not known or suspected to have been used at the site.

41.4 Munitions Constituents

MC contamination may be present at the Rifle Range Subarea at the firing lines, target constructed
earthen berm, and the steep wooded embankment beyond the earthen berm/concrete wall. As a result,
metals, explosives, propellants, and other non-MC contaminants could have contaminated surface soil,

subsurface soil, and groundwater.
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4.1.5 Current Land Use and Anticipated Future Land Use

There are currently no specific plans to develop SWMU 77 at this time; however, the potential exists for

SWMU 77 to be developed as an ecotourism area with a hotel.

4.2 MEC PHASE | RFI FIELD ACTIVITIES

MEC Phase | RFlI field activities for Rifle Range Subarea included performing a site boundary layout and
a UXO detector-aided surface survey to determine the presence and quantity of MEC, MEC debris, or
MPPEH. The MEC investigation was performed in accordance with the Phase | RFI UFP-SAP. No
geophysical surveys were performed at this site because there are no suspected buried MEC in this
subarea.

421 Detector-Aided Surface Surveys

42.1.1 Scope

Activities at SWMU 77 — Rifle Range Subarea included the following:

e Completion of a UXO detector-aided surface survey over all accessible portions of the bermed areas
of the subarea.

e Locating non-MEC debris (building and construction debris, etc).

e Collection of GPS data for all anomalies, surface debris, and other site features.

e Determining Phase | RFI sampling locations for MC.

4.2.1.2 Equipment and Methodology

All activities involving work in areas potentially containing MEC hazards were conducted in full
compliance with the UFP-SAP regarding personnel, equipment, and procedures. A Schonstedt GA-52Cx
and White's Spectrum XLT were used to survey all accessible bermed target areas within the Rifle Range
Subarea. The analog detector-aided surface survey was conducted over 100 percent of the earthen
berm/concrete wall and the toe of the wooded embankment. For the wooded embankment, accessible
areas were surveyed using a meandering path around the many trees. Photographs are provided in

Appendix B.
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4.2.1.3 Quality Assurance/Quality Control

The project UXO Safety (UXOSO)/QC personnel completed daily QC reports (Appendix C) for activities
performed during collection of MEC data for the Rifle Range Subarea. The daily QC reports indicated
that at the Rifle Range Subarea, 10 percent of the detector-aided surface survey lanes were inspected by
project UXO Safety/QC personnel for QC purposes as required by the UFP-SAP (Tetra Tech, 2010). All
personnel performed the Phase | RFI tasks safely, and the detector-aided surface survey passed the QC

check with acceptable results.

The UXOSO conducted QC surveillance of various Phase | RFI activities such as vegetation
management, the UXO detector-aided surface survey, and QC checks, which all met the QC

requirements with acceptable results.

4214 Work Plan Deviations

All Phase | RFI activities at the Rifle Range Subarea were performed in accordance with the UFP-SAP
(Tetra Tech, 2010). However, note that the wooded embankment was difficult to survey properly because

it was thickly vegetated and difficult to navigate and so the survey was not 100 percent complete.

4215 Results

UXO Technicians performed the detector-aided surface survey with a Schonstedt GA-52Cx and a White's
Spectrum XLT. Table 4-1 provides a summary of the five munitions-related items (ID numbers 1 through
5) found during the detector-aided surface survey of the Rifle Range Subarea as well as three additional
items (ID numbers 6 through 8) later discovered during sampling. Appendix C contains more detailed
information on munitions-related items and subsurface anomalies identified at the Rifle Range Subarea

and Appendix B includes photographs of the munitions items.

One munitions-related item was first found and determined to be a closed, intact CS 40 mm M651
grenade during the analog detector-aided surface survey in the extreme northeastern portion of the site
on May 15, 2010 [Figure 4-1 and Table 4-1 (ID number 1)]. The MEC item was marked and
photographed, its location was recorded via GPS, and the discovery was reported in accordance with
specified notification procedures (see Section 3.0) in accordance with SAP notification requirements. The
grenade was determined to be unarmed (fired/dispensed) and presented no immediate hazard. Four
additional munitions-related items (ID numbers 2 through 5) associated with historical site activities were
detected during the analog detector-aided surface survey in the eastern portion of the Rifle Range

Subarea on May 16, 2010: one 40 mm CS grenade requiring notifications, one 37 mm CS grenade, and
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two 40 mm practice grenades. During the subsequent MC sampling event for the Rifle Range subarea on
May 20, 2010, three additional munitions-related items (ID numbers 6 through 8) were identified: two

40 mm CS grenades and one Han-Ball CS grenade (Figure 4-1).

The FBI, on behalf of Mayport EOD, was escorted by the Tetra Tech SUXOS on May 21, 2010 to view
the munitions items and recommend to Mayport EOD if their services were needed to detonate the items.
Subsequently, on August 19, 2010, Mayport EOD traveled to the site and detonated three 40mm CS
M651 grenades of concern (See Table 4-1 and Appendix K).

4.2.2 Data Quality Review

The analog detector-aided surveys were conducted by qualified UXO technicians, and the data collected
fulfilled the procedure, coverage, and accuracy requirements of the UFP-SAP. Section 3.3.3.6 describes
the QA/QC activities conducted for this site, and QA/QC documentation for the MEC phase of the Phase |
RFI is included in Appendix C. All phases of the work have been verified and the collected data are

usable. Appendix E contains the Data Quality Review and Usability Checklist.

4.3 MC PHASE | RFI FIELD ACTIVITIES
4.3.1 Field Activities

Grab and composite surface soil samples were collected for FBL and field XRF analysis to determine
whether site activities have resulted in contamination of the site. UXO avoidance procedures were
followed at all of the sampling locations. Table 4-2 provides a summary of the samples collected,
duplicate locations, and the analytical program. GPS survey data were collected at the sampling
locations. The MC sampling locations shown on Figures 4-2 and 4-3 provide an enlargement of the

wooded embankment area. Sample log sheets are provided in Appendix F.

4.3.2 Work Plan Deviations

The sampling plan was modified for the wooded embankment because the area was densely wooded and
difficult to navigate, particularly after MEC was discovered, which raised a safety concern for sampling
personnel. The Navy (Art Sanford, BRAC PMO SE) notified the U.S. EPA of this issue in an e-mail dated
May 24, 2010. The following modifications were made:
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e Originally proposed collection of 30 XRF soil samples (3 transects of 10 samples) was changed to 15

XRF soil samples (3 transects of 5 samples).

e Originally proposed collection of 4 composite soil samples from 4 transects consisting of 10
subsamples per each transect was changed to 3 composite soil samples from 3 transects consisting

of 5 subsamples per transect. Additionally, the metals and explosives subsamples were collected.

Also, one sample originally proposed for FBL metal analysis was inadvertently excluded from the sample

group shipped to the FBL; however, correlated XRF results for lead are available for this location.

4.3.3 Field Data Collection

4.3.3.1 X-Ray Fluorescence Field Screening

Table 4-2 provides a summary of the XRF sample analyses and identifies samples sent to the FBL.

Constructed Earthen Berm

In accordance with the UFP-SAP, five of the ten samples sent to the FBL were those with the highest
XRF analysis lead concentrations; these values ranged from 9,812 parts per million (ppm) to 10,972 ppm.
Two of the samples selected were to have lead concentrations less than 250 ppm; however, there was
only one sample that met this criterion with a lead concentration of 51 ppm. Three samples were to be
selected with lead concentrations ranging from of 250 to 450 ppm; however, only one sample met this
criterion with a lead concentration of 268 ppm. The remaining three samples selected had the next
lowest lead concentrations ranging from 990 ppm to 2411 ppm. As a result, samples with the five lowest
and the five highest XRF lead concentrations were selected from the 30 samples collected for XRF

screening.
Note that for correlation statistical evaluation purposes, XRF samples from the Rifle Range Earthen Berm,
Rifle Range Wooded Embankment, Pistol Range, and Former Pistol Range were combined as one data

set (see Appendix I).

Wooded Embankment

In accordance with the UFP-SAP, five of the ten samples to be sent to the FBL (nine samples were
actually collected as previously discussed) were selected that had the maximum XRF analysis lead

concentrations; these values ranged from 14,565 ppm to 40,529 ppm. The omitted sample from
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77RRSB057 had an XRF lead concentration of 14,565 ppm, clearly indicating contamination at this
location. The ten remaining XRF samples had lead concentrations ranging from 2,712 ppm to
13,021 ppm, well above the criteria established for FBL analysis selection (i.e., three samples with values
from 250 ppm to 450 ppm, and two samples with values of less than 250 ppm); therefore, five samples
were selected with XRF lead concentrations ranging from 2,712 ppm to 8,774 ppm for the FBL.

Note that for correlation evaluation purposes, XRF samples from the Rifle Range Earthen Berm, Rifle
Range Wooded Embankment, Pistol Range, and Former Pistol Range were combined as one data set

(see Appendix 1).

4.3.3.2 Surface Soil Sampling

The soil type encountered was largely sandy or silty loam, with gravel.

Constructed Earthen Berm

Bullets and lead fragments were ubiquitous on the central area of the constructed earthen berm and were

less concentrated on the two ends of the berm.

Thirty grab surface soil samples (0 to 0.5 foot bgs) were collected during the field activities for XRF field
analysis of lead. The grab sample locations were positioned in three transects, ten samples per transect
at 10 foot centers (Figure 4-3). The transect located at the base of the earthen berm was placed 16 feet
in back of the target stands, The top transect was located approximately 1 to 2 feet from the top, and one
transect centrally located between the bottom and the top transects. Ten of the thirty samples were

submitted to the FBL for selected metals analysis: antimony, arsenic, copper, lead, and zinc.

Two composite samples were collected from the berm (Figure 4-3). Each composite sample consisted of
mixing ten subsamples from transects arranged in the same configuration used for the grab samples.
The lower transect, composite sample 77RRSB031, was located about 19 feet from the target stands and

the second transect, composite sample 77RRSB032 was placed about 6 feet farther up the berm.

Firing Points

Four of the firing lines were associated with the Rifle Range (Figure 4-2) and three were associated with
the Short Yardage Range (Figure 4-3). Seven composite soil samples were collected from the firing

points (one from each firing line). The composite samples consisted of mixing an aliquot from 10
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subsample locations. The subsample locations were positioned equally spaced along one transect per
each firing line. The samples were submitted to the FBL for NG analysis.

Wooded Embankment

Bullets and lead fragments were rarely encountered on the wooded embankment. However, the wooded
embankment was heavily wooded and the ground surface was not readily visible; based on the known
use, a high density of bullets is suspected. Fifteen grab surface soil samples (0 to 0.5 foot bgs) were
collected during the field activities for XRF field analysis of lead. The grab sample locations were
positioned in three transects, five samples per transect positioned equally spaced (Figure 4-3). The
transect located at the base of the berm was placed just inside the wooded area behind the target stand,
the top transect was located several feet above the top of the target stand, and one was centrally located
between the bottom and the top transects. Nine of the fifteen samples were submitted to the FBL for
selected metals analysis (antimony, arsenic, copper, lead, and zinc).

Three composite soil samples were collected from the wooded embankment. Each composite sample
consisted of mixing five subsamples from three transects, one sample per transect. The lower transect
(composite sample 77RRSB040) was located about 10 feet from the wooded area toward the target
stands in a mowed grassy area. Composite sample 77RRSB041 located just inside the wooded area,
consisted of mixing aliquots from grab sample locations 77RRSB043 through 77RRSB047, and the
composite sample 77RRSB42, consisted of mixing aliquots from sample locations 77RRSB048 through
77RRSBO052 centrally located between the bottom and the top transects. These composite soil samples

were submitted to the FBL for explosives analysis.

4.4 PHASE | RFI DATA COLLECTION RESULTS

4.4.1 Correlation Between Field XRF Analysis and Fixed-Base Laboratory Data

To determine whether XRF concentrations could be used to predict FBL concentrations, a statistical
correlation analysis was conducted. The correlation analysis is presented in Appendix I. Because of the
wide range of concentrations, the data were broken down into two datasets: XRF concentrations less
than 400 ppm (human health residential criterion), and XRF concentrations between 400 and 23,000 ppm
(the maximum XRF concentration of 40,529 ppm appears to be an outlier and was removed from the
dataset). XRF concentrations less than 400 ppm indicate that there is an acceptable linear relationship
(correlation coefficient of 0.77) between the XRF and laboratory concentrations. Therefore, the XRF
concentrations were used to predict laboratory concentrations. XRF concentrations between 400 ppm

and 23,000 ppm indicate an acceptable linear relationship (correlation coefficient of 0.70) between the
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XRF and laboratory concentrations. Therefore, the XRF concentrations were used to predict laboratory

concentrations.

4.4.2 MC Sampling Results and Comparison with PALS

This section presents the analytical results of surface soil sampling conducted at the Rifle Range.
Analytical results are discussed and compared to the PALs. Analytical results for the berms are split into
two data sets to better characterize each berm individually. For summary statistics tables, a sample and
its duplicate sample were considered separately when determining the maximum concentration, while the
average concentration of a sample and its duplicate was used in determining frequency of detection. A
summary of the analytical program for the samples collected from Rifle Range Subarea is presented in
Table 4-2. Soil sample locations are shown on Figures 4-2 and 4-3. Summary statistics for these soil
samples are provided in Tables 4-3 (constructed earthen berm) and 4-5 (firing lines and wooded
embankment); concentrations of analytes detected in at least one soil sample are summarized in

Tables 4-4 and 4-6, respectively.

Metals and propellants were detected at concentrations greater than PALs. Exceedances of metals and
explosives PALs are presented on Figures 4-4 (Earthen Berm), 4-5 (Wooded Embankment), and 4-6

(Firing Lines).

Ten composite samples were collected, one from each of the seven firing lines and three from the
wooded embankment. These composite samples were all analyzed for the propellant NG and the three
from the wooded embankment were additionally analyzed for explosives. The only explosive detected
was cyclotrimethylenetrinitramine (RDX), which was detected in all three samples, although
concentrations were all less than the PAL. NG was detected in all seven samples associated with the
firing lines, and each detection exceeded the PAL. NG was only detected (and exceeded the PAL) in the
grassy strip between the concrete wall and the toe of the embankment; the two samples collected within

the wooded embankment were nondetect.

Fifteen discrete surface soil samples were taken from on the face of the wooded embankment. All
discrete samples underwent field XRF screening for lead, and nine samples were subsequently sent to
the laboratory and analyzed for selected metals consisting of antimony, arsenic, copper, lead, and zinc.
Each of these metals was detected at concentrations exceeding the PAL. Lead (maximum concentration
of 118,000 mg/kg) was the primary contaminant, as anticipated; all samples sent to the FBL exceeded the
PAL, typically by several orders of magnitude compared to the PAL. For the lead samples that were

screened using XRF, the correlated calculated laboratory concentrations exceeded the PAL, again by
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several orders of magnitude compared to the PAL. Zinc was detected in eight samples with six samples
having concentrations that exceeded the PAL; all results, with the exception of one (77RR-SS052), were
within the same order of magnitude as the PAL. Antimony exceedances were also significant; four
samples had concentrations that were more than two orders of magnitude greater than the PAL. Copper
was detected in eight samples with seven samples having concentrations that exceeded the PAL (one of
which was three orders of magnitude greater than the PAL). Arsenic had eight samples exceeding the
PAL, with four samples (77RR-SS052, 77RR-SS054, 77RR-SS055, and 77RR-SS056) exceeding the

PAL by over one order of magnitude.

For the constructed earthen berm, 30 discrete samples were collected. All discrete surface soil samples
underwent field XRF screening for lead, and ten of the discrete surface soil samples were analyzed for
selected metals consisting of antimony, arsenic, copper, lead, and zinc. Lead (maximum concentration of
89,000 mg/kg) was the primary contaminant, as anticipated; all samples sent to the FBL exceeded the
PAL, typically by several orders of magnitude compared to the PAL. For the lead samples that were
screened using XRF, the correlated calculated laboratory concentrations exceeded the PAL, again by
several orders of magnitude compared to the PAL. All eight detections of antimony were exceedances,
and one sample was more than two orders of magnitude greater than the PAL. Zinc was detected in ten
samples with six samples having concentrations that exceeded the PAL, two of which (77RR-SS003 and
77RR-SS016) exceeded the PAL by an order of magnitude and the rest of the exceedances were within
the same order of magnitude as the PAL. Similarly, copper was detected in ten samples with eight
samples having concentrations greater than the PAL, and two of these exceedances (77RR-SS003 and
77RR-SS016) were approximately two orders of magnitude greater than the PAL. Arsenic was detected
in ten samples with six samples having concentrations greater than the PAL, although only one

concentration was more than one order of magnitude greater than the PAL.

The pH of the soil was 7.38.

443 Data Usability

Data usability was evaluated based on the results of data verification, data validation, and the Data
Quality Review (DQR), which are discussed in Appendix H. Based on the DQR for the Rifle Range
Subarea, Phase | RFI data are of acceptable quality to make decisions on the path forward for the site.
The following summarizes the evaluation for the individual DQIs for the Rifle Range Subarea analytical

results:
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Validation process - In accordance with the UFP-SAP, full data validation was conducted. Based on
the validation results, one surface soil sample and its corresponding duplicate were rejected based on
imprecision between the two results for both copper and zinc. In addition, one quality control sample
was rejected from the explosives analyses. The rejected data are summarized in Table H-1 of

Appendix H.

Completeness - Sample collection completeness goals (95 percent) were not met for XRF samples
and explosives samples because several proposed sample locations were inaccessible due to safety
issues associated with munitions items. The sample analytical completeness for all sample types met
the prescribed goal. The completeness evaluation for the Rifle Range Subarea is tabulated in Tables
H-2 and H-3 of Appendix H.

Sensitivity - Sensitivity for all analytes was sufficient for the purposes of this investigation.

Laboratory Accuracy - The %R for 18 laboratory control samples for the project as a whole ranged
from 125 to 136 %R for NG, indicating NG data were qualified because laboratory control sample
noncompliance are biased high. Calibration noncompliance was noted for antimony affecting the
non-detected and positive results for two samples at the Rifle Range Subarea. The qualified results
were not rejected for the NG or antimony data, and are therefore considered usable data. Accuracy
for all other analytes was sulfficient for the purposes of this investigation.

Precision — Copper and zinc results were qualified as rejected for one field duplicate pair as a result

of field duplicate imprecision. The laboratory did not analyze any laboratory duplicate samples.

Comparability - No comparability issues were noted.

Representativeness - The reported data are adequately representative of site conditions and intended

populations at the Rifle Range Subarea.

HUMAN HEALTH SCREENING-LEVEL HAZARD/RISK ASSESSMENT FOR ORGANIC
COMPOUNDS AT THE FIRING LINE

This section presents the results of the Human Health Risk Screening Evaluation (HHRSE) of chemical

concentrations for organic compounds detected in surface soil at the Rifle Range Subarea, the firing lines

only. Based on high lead contamination encountered in this subarea, decision making is straightforward

regarding proceeding to a Full RFI and does not require risk screening support regarding metals. Human
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health risks from metals considered COPCs for the Full RFI (antimony, arsenic, copper, lead, and zinc)
will be evaluated during the Full RFI in more detail. Information on the selection of chemicals of potential
concern (COPCs), exposure assessment, risk characterization, and summary and conclusions for the
HHRSE are presented in Sections 4.5.1 through 4.5.3. Basic descriptive statistics (frequency of
detection, minimum, maximum, and average concentrations, location of maximum concentration) for the
target analytes (NG and RDX) detected in surface soil are presented in Table 4-5. Analytical results for

target analytes detected at least once in surface soil are presented in Table 4-6.

45.1 Data Evaluation and Selection of Chemicals of Potential Concern

The samples from the Firing Points and Wooded Embankment area were used in the human health risk
screening evaluation. Table 4-2 lists the sample locations for the 10 samples analyzed for nitroglycerin
and the three samples analyzed for explosives. All of the samples were composite samples and collected

from O to 6 inches.

COPCs are the target analytes detected in environmental media and selected for further evaluation in a
human health risk assessment. COPCs for the purpose of the Phase | RFI evaluation were selected on
the basis of the comparison of the maximum detected concentration to PALs (which consider available
screening concentrations and background concentrations); a chemical is designated as a COPC if the
chemical was reported as detected at least once at a concentration greater than the screening
concentration and the background concentration. A chemical was not designated as a COPC for the
purpose of the Phase | RFI, if the chemical was reported as detected at least once at a concentration
greater than the screening concentration but was not detected at a concentration greater than
background concentrations. The November 2010 version of the USEPA Regional Screening Levels
(RSLs) was used as the basis of the screening levels in this HHRSE. The RSLs are chemical
concentrations corresponding to fixed levels of risk [a Hazard Quotient (HQ) of 1 for non-carcinogenic
chemicals (i.e., the predicted no adverse effect level)] or an excess lifetime cancer risk of 1x10° for
carcinogenic chemicals (i.e., a one in one million probability/risk of developing cancer). The USEPA

RSLs have been posted at the following web site: http://epa-prgs.ornl.gov/chemicals/index.shtml

The RSLs which were used as the basis of the screening levels, assume residential land use. For soils,
one-tenth the RSL is typically recommended by USEPA Region 2 as the COPC screening level for non-
carcinogenic chemicals to account for the potential cumulative effects of multiple chemicals affecting the
same target organ. Thus, the non-carcinogenic screening levels (denoted with an “N” flag), correspond to
a target HQ of 0.1, and carcinogenic screening levels (denoted with a “C” flag) correspond to an

incremental lifetime cancer risk (ILCR) of 1x10°, and are presented in Table 4-7 for surface soils.
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For surface soil, NG was selected as the only COPC for further evaluation because the maximum
detected concentrations exceeded the screening levels based on the RSLs. (NG does not have a

background concentration).

Four chemicals (1,3-dinitrobenzene, 2,6-dinitrotoluene, nitroglycerin, and antimony) had quantitation limits
that exceeded screening levels. 1,3-Dinitrobenzene and 2,6-dinitrotoluene were not detected in any of
the five samples analyzed for explosives at this subarea and were not selected as COPCs, although it
should be noted that the quantitation limits for all five samples exceed screening levels. Four of the
samples collected for nitroglycerin analysis were non-detect and had quantitiation limits greater than the
screening level. However, nitroglycerin was detected in eight of the ten samples collected for
nitroglycerin analysis at the firing line at concentrations that exceeded the screening levels and was,
therefore, selected as a COPC. Antimony was not detected in two of nineteen samples; these two
samples had quantitation limits greater than the screening level. However, antimony was detected 16
samples at concentrations greater than the screening levels and metals analysis were recommended for

further investigation during the Full RFI.

45.2 Exposure Assessment

This section presents the human health exposure assessment for the Rifle Range Subarea, Firing Lines.
The methodology used to determine the exposure point concentration (EPC) (the concentrations of

COPCs to which a receptor is exposed) is also presented.

Receptors may come into contact with COPCs through direct contact with soil. For purposes of this risk
screening, the exposure assessment will assume that a future resident could be exposed to COPCs
through direct contact with soils. The exposure assessment assumptions (e.g., soil ingestion rates, etc.)

are those specified in (or modified from) the calculation of the RSLs for the hypothetical future resident.

The EPC is the COPC concentration to which the receptor is exposed. The maximum concentration was

used as the EPC for the Rifle Range Subarea, Firing Lines.

45.3 Risk Characterization

The human health risk characterization for COPCs is conducted using the simple risk-ratio technique
(Table 4-8). The risk characterization results for COPC concentrations detected in the Rifle Range

Subarea, Firing Lines surface soil are presented in Table 4-9. Cancer and noncancer risk estimates were
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developed for the hypothetical future resident, using the maximum concentrations for COPC
concentrations in soil and available RSLs. As previously noted, the RSLs represent a HQ of 1 for non-
carcinogens and an ILCR of 1x10® for carcinogens. Hazard estimates were developed using the

following simple ratio, where X represents the HQ for each COPC:

RSLs = Hazard Quotient of 1
EPC for COPC X

Cancer risk estimates were developed using the following simple ratio, where X represents the cancer
risk for each COPC:

RSLs = Cancer Risk of 1x10®
EPC for COPC X

HQs and cancer risks for the hypothetical future resident are summarized below for surface soils. Note
the screening level risk assessment did not include metals since metal exceedances of PALs indicated an
obvious need to proceed to a Full RFI; during the Full RFI, a formal baseline risk assessment will be

conducted for all analytes from the combined Phase | RFI data set (revisited) and Full RFI data set.

COPC Hazard Quotient
Nitroglycerin 2
Sum = 2

The HQ for the COPC (NG) exceeded 1 indicating that potential adverse non-carcinogenic health effects
are anticipated under the conditions established in the exposure assessment.

Cancer risk estimates for the carcinogenic COPC in surface soil are summarized below:

COPC Cancer Risk
Nitroglycerin 4.0x10”
Sum = 4x107

Cancer risk for NG was less than the USEPA’s target risk range of 1x10™ to 1x10°.

The maximum NG concentration of 11.5 mg/kg (sample ID 77RSS037-C00.05) is a composite from ten

subsamples from the 200-yard firing line of the Rifle Range. The following supplemental risk evaluation
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was conducted to determine the remaining risks from surface soil if remediation were to occur at the 200
yard firing line (location 77RRSS037-C00.05, the sample concentration driving the HQ exceedance).
HQs and cancer risks for the hypothetical future resident are summarized below for surface soils when

this firing line sample is removed:

COPC Hazard Quotient
Nitroglycerin 1
Sum = 1

HQ for NG does not exceed 1, indicating that potential adverse non-carcinogenic health effects are not
anticipated under the conditions established in the exposure assessment
Cancer risk estimates for the carcinogenic COPC in surface soil when this 200-yard firing line sample is

removed remains acceptable as before. Results are summarized below:

COPC Cancer Risk
Nitroglycerin 2.5x10”"
Sum = 3x10”

Cancer risk for NG was less than the USEPA’s target risk range of 1x10™ to 1x10°.

The HHRSE for nitroglycerin at the firing lines are based on composite samples; therefore, there is some
uncertainty associated with the risks based on these composite samples. Discrete samples will be

collected during the Full RFI sampling event at locations where composite samples exceeded the RSL.

4.6 ECOLOGICAL SCREENING-LEVEL HAZARD/RISK ASSESSMENT

As previously discussed, all five metals exceeded their respective PALs (both human health and
ecological screening levels) at both the constructed earthen berm and wooded embankment. Upon
further examination, the PAL exceedances of metals at both areas are significant and present a potential
ecological concern. Additionally, each detection of NG represented a PAL exceedance; however, upon
further examination, the NG PAL exceedances were based on human health criteria. The ecological
screening value is greater than the human health screening value for NG, and NG concentrations did not

exceed the ecological screening value; therefore, NG is not an ecological issue.
Figure 4-8 presents the updated CSM for the MC exposure pathways. From use of the Rifle Range there

is potential contamination of the soil. The current or future receptors for the Rifle Range subarea are

recreational users, commercial/industrial workers, outdoor workers, construction workers, trespassers,
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residents, and biota/critical ecological habitat. The human receptors at the rifle range may be exposed to
potential contamination from surface soil, subsurface soil (from direct contamination or infiltration from
surface soil) and groundwater (leaching of soil contamination). Stormwater is not present at the Rifle
Range so the stormwater erosion runoff pathway is not complete. All of the human receptors would be
exposed to surface soil and; therefore, complete exposure routes exist for exposure to surface soil from
ingestion, direct contact, and inhalation of dust. For subsurface soil, outdoor workers, construction
workers, and residents could potentially be exposed to subsurface soil while at the Rifle Range and;
therefore, potentially complete pathways exist for exposure to subsurface soil from ingestion, direct
contact, and inhalation of dust. Commercial/industrial workers, outdoor workers, construction workers,
and residents could potentially be exposed to groundwater at the Rifle Range. Therefore, a potentially
complete pathway exists for these receptors from exposure to groundwater through ingestion, dermal

contact, and inhalation.

4.7 CONCLUSIONS

MEC

Surface MEC/MPPEH: No MPPEH was discovered during the 100 percent coverage detector-aided
survey of the constructed earthen berm surface or the grassy strip between the target carrier wall and the
toe of the wooded embankment. (Note that several munitions items were previously present on the
ground surface at this berm and grassy strip but were since removed by the FBI prior to initiation of the
Phase | RFI work; these items included an intact M781 practice grenade (the only model 40-millimeter
practice grenade fired on the range, this projectile does not contain explosives, however, may contain a
spotting charge), smoke grenades, a rifle grenade, an unidentified fin, and a flare.) For the wooded
embankment, eight munitions items were encountered including four 40mm CS M651 grenades, one
37mm CS grenade, two 40mm practice grenades, and one Han-Ball CS 1902 grenade (see photographs
of Appendix B). Three 40mm CS grenades warranted detonation, which was accomplished by Mayport
EOD on August 19, 2010 (see Appendix K). The detector-aided survey of the wooded embankment
entailed meandering pathways through the thick woods; therefore, there is a high probability that
MEC/MPPEH items are still present in this area.

Subsurface MEC/MPPEH: More than 50 random subsurface anomalies were encountered during the
detector-aided survey of the earthen constructed berm area/wooded embankment. MEC/MPPEH is not
expected in the subsurface based on the CSM developed for the SAP. While that still may be true, there
is a probability that the subsurface anomalies could be MPPEH considering the history of MPPEH in and

around the area.
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MC

Surface soil was investigated at the firing lines and berm/embankment areas. The soil type encountered
was largely sandy or silty loam, with gravel. Analytical results (NG) were evaluated and NG was
determined to be only a potential human health risk concern and only at the 200 yard firing line for the
Rifle Range. It may be that the 200 yard firing line was used more heavily than the other firing lines. Also
note that the range was only recently closed on January 1, 2010 and so contamination is perceived to be
at maximum concentrations; natural attenuation may degrade the contamination with time. For both the
earthen constructed berm area and wooded embankment, metals (antimony, arsenic, copper, lead, and
zinc), particularly the primary contaminant lead, were present at elevated concentrations compared to the
PALs and present both a human health and ecological risk issue. Maximum lead concentrations for the
constructed earthen berm and wooded embankment were 89,000 and 118,000 mg/kg, respectively. The

only explosive, RDX, was detected, but did not exceed the PAL.

A high density of bullets and fragments were observed on the constructed berm and may be present on

the wooded embankment (heavily wooded vegetation prevented visual observation).

4.8 UPDATED CSM

The CSM describes the site and its environmental setting. The CSM has been updated based on
information from the findings of this Phase | RFI (Figure 4-7). Figure 4-8 presents the MC Exposure
Pathway Analysis for the Rifle Range Subarea, and Figure 4-9 presents the MEC Exposure Pathway
Analysis for the Rifle Range Subarea. Section 10.0 presents the tabular CSM Information Profile
addressing SWMU 77 as a whole, while also considering and summarizing subarea-specific findings

developed and detailed herein.

4.9 RECOMMENDATIONS

A Full RFI is recommended for the subsurface at the Rifle Range Subarea. The scope of effort for the
Full RFI, which will include further characterization, delineation, and intrusive investigations, will be

determined during project planning.

For surface MEC, information gathered during the Phase | RFI is adequate to recommend the path
forward for the wooded embankment without the need for additional MEC/MPPEH investigation of the
surface during a Full RFI. Itis now known that MEC/MPPEH is present and there is a high probability that

items are still present in this area. Site conditions (i.e., thick vegetation) are also now known.
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For subsurface, the Full RFI investigation should include intrusive investigation of subsurface anomalies.

For MC, the Full RFI investigation should determine lateral and vertical extent of MC, in particular metals
(antimony, arsenic, copper, lead, and zinc), in and around the constructed earthen berm and wooded
embankment and further investigate NG at the 200-yard Rifle Range firing line. A high density of bullets
was observed on the constructed earthen berm; therefore, the wooded embankment should be
investigated.
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TABLE 4-1

ITEMS DISCOVERED DURING DETECTOR-AIDED SURFACE SURVEYS
SWMU 77 — RIFLE RANGE SUBAREA

NAVAL ACTIVITY PUERTO RICO

CEIBA, PUERTO RICO

GPS Location*

Physical
US Survey Feet
IE Item Ide[?z[feied : y - Condition/ Classification Resolution®
Northing Easting Appearance
(feet) (feet)
A40MM Maypo_rt EOD
cs Fired/Closed! consolidated and
1 5/15/10 | 811843.99 | 943050.54 MEC detonated on site on
M651 Intact
Grenade August 19, 2010 at
location of ID #1
37MM Corroded/
2 CS 5/16/10 | 811755.45 | 943082.85 ) MDAS Left in Place
Fired/Spent
Grenade
40MM
3 CSs 5/16/10 | 811855.38 | 943037.81 | Fired/Spent/Open MPPEH Left in Place
Grenade
40MM
4 P’;g:%ie 5/16/10 | 811809.37 | 943003.03 | Fired/Spent/Open MDAS Left in Place
Grenade
40MM
5 P';g:?iie 5/16/10 | 811790.51 | 943014.27 | Fired/Spent/Open MDAS Left in Place
Grenade
40MM
6 CS 5/20/2010 | 811857.45 | 943038.13 | Fired/Spent/Open MDAS Left in Place
Grenade
Mayport EOD
40MM Fired/Not Known consolidated and
7 CS 5/20/2010 | 811826.05 | 9429889.91 if Spent/Closed MPPEH detonated on site on
Grenade P August 19, 2010 at
location of ID #1
Han-Ball
8 | CS 1902 | 5/20/2010 | 811763.44 | 943022.15 Fired/Spent MDAS Left in Place
Grenade

MEC =Munitions and Explosives of Concern.
MPPEH = Material Potentially Presenting an Explosive Hazard. Hazard could not be determined through

MDAS = Material Documented as Safe.

visual inspection while practicing anomaly avoidance.

* GPS data were collected using the North American Datum of 1983, Puerto Rico Plane (US Survey

Feet).

See Figure 4-1 for item locations.

(1) On August 19, 2010, Mayport EOD detonated munitions items including three CS grenades believed
to include ID #1 and #7, as well as an unknown CS grenade not observed during the Phase | RFI.




TABLE 4-2

SAMPLE COLLECTION AND ANALYSIS SUMMARY
SWMU 77 - RIFLE RANGE SUBAREA
PUERTO RICO NAVAL ACTIVITY
CEIBA, PUERTO RICO

PAGE 1 OF 2
X Fixed-Base Lab Analysis
)
§ il
Site ID: o > Fixed-Base $ z m
Rifle Range Sample XRF Sample ID = 2 | Laboratory Sample | 8 3 =
Location =8 @) - a =
Subarea S ID = = 2 pH
3 2 = P
=3 2 g 3
a 9 S
Constructed 77RRSB001 77RR-SS001-G00.5-XRF 9812 77RR-SS001-G00.5 X
Earthen Berm 77RRSB002 77RR-SS002-G00.5-XRF 10972 | 77RR-SS002-G00.5 X
77RRSB003 77RR-SS003-G00.5-XRF 10783 | 77RR-SS003-G00.5 X
77RRSB004 77RR-SS004-G00.5-XRF 9555.7 NA
77RRSB005 77RR-SS005-G00.5-XRF 8350.3 NA
77RRSB006 77RR-SS006-G00.5-XRF 8677.7 NA
77RR-SS007-G00.5 X
77RRSB007 77RR-SS007-G00.5-XRF 51 77RR-FD052210-03 X
77RRSB008 77RR-SS008-G00.5-XRF 268.67 | 77RR-SS008-G00.5 X
77RRSB009 77RR-SS009-G00.5-XRF 3716.3 NA
77RRSB010 77RR-SS010-G00.5-XRF 2779.3 NA
77RRSB011 77RR-SS011-G00.5-XRF 4579.7 NA
77RR-SS012-G00.5-XRF 7434.3 NA
77RRSBO12 77RR-DUPO1 8173 NA
77RRSB013 77RR-SS013-G00.5-XRF 8697 NA
77RRSB014 77RR-SS014-G00.5-XRF 6485.3 NA
77RRSB015 77RR-SS015-G00.5-XRF 10972 | 77RR-SS015-G00.5 X
77RRSB016 77RR-SS016-G00.5-XRF 1381 77RR-SS016-G00.5 X
77RRSB017 77RR-SS017-G00.5-XRF 2921.3 NA
77RRSB018 77RR-SS018-G00.5-XRF 10644 | 77RR-SS018-G00.5 X
77RRSB019 77RR-SS019-G00.5-XRF 6401.3 NA
77RRSB020 77RR-SS020-G00.5-XRF 7833.7 NA
77RRSB021 77RR-SS021-G00.5-XRF 6813.7 NA
77RRSB022 77RR-SS022-G00.5-XRF 7472.7 NA
77RR-SS023-G00.5-XRF 2589.7 NA
77RRSBO23 77RR-DUP02 2915 NA
77RRSB024 77RR-SS024-G00.5-XRF 6180.7 NA
77RRSB025 77RR-SS025-G00.5-XRF 3595.3 NA
77RRSB026 77RR-SS026-G00.5-XRF 2411.3 | 77RR-SS026-G00.5 X X
77RRSB027 77RR-SS027-G00.5-XRF 9576.3 NA
77RRSB028 77RR-SS028-G00.5-XRF 8612.7 NA
77RRSB029 77RR-SS029-G00.5-XRF 990.33 | 77RR-SS029-G00.5 X
77RRSB030 77RR-SS030-G00.5-XRF 3480.3 NA
77RRSB031 Not Sampled 77RR-SS031-C00.5 X @ X
77RRSB032 Not Sampled 77RR-SS032-C00.5 X @ X
Firing Points 77RRSB033 Not Sampled 77RR-SS033-C00.5 X
77RRSB034 Not Sampled 77RR-SS034-C00.5 X
77RRSB035 Not Sampled 77RR-SS035-C00.5 X
77RRSB036 Not Sampled 77RR-SS036-C00.5 X
77RRSB037 Not Sampled 77RR-SS037-C00.5 X
77RRSB038 Not Sampled 77RR-SS038-C00.5 X
77RR-SS039-C00.5 X
77RRSB039 Not Sampled ~7RR-FD052410-02 X
Wooded 77RRSB040 Not Sampled 77RR-SS040-C00.5 X @ X
Embankment 77RRSB041 Not Sampled 77RR-SS041-C00.5 X @ X




TABLE 4-2

SAMPLE COLLECTION AND ANALYSIS SUMMARY
SWMU 77 - RIFLE RANGE SUBAREA
PUERTO RICO NAVAL ACTIVITY
CEIBA, PUERTO RICO

PAGE 2 OF 2
X Fixed-Base Lab Analysis
T
§ il
Site ID: S | o > Fixed-Base $ z m
Rifle Range amp’e XRF Sample ID ~ 3 | Laboratory Sample | 3 3 S
Location S a ® - @ =
Subarea S ID < = 2 pH
3 2 g <
~ L o )
g @ 5 @
Wooded 77TRRSB042 Not Sampled 77RR-SS042-C00.5 X @
Embankment 77RRSB043 77RR-SS043-G00.5-XRF 2789.3 NA
(Continued) 77RR-SS044-G00.5-XRF 7321 NA
TTRRSB044 77RR-DUPO03 7537 NA
77RRSB045 77RR-SS045-G00.5-XRF 8774 77RR-SS045-G00.5 X
77RRSB046 77RR-SS046-G00.5-XRF 2955.7 | 77RR-SS046-G00.5 X
77RRSB047 77RR-SS047-G00.5-XRF 4705.3 | 77RR-SS047-G00.5 X
77RRSB048 77RR-SS048-G00.5-XRF 2712 77RR-SS048-G00.5 X
77RRSB049 77RR-SS049-G00.5-XRF 13021 NA
77RRSB050 77RR-SS050-G00.5-XRF 8023.3 | 77RR-SS050-G00.5 X
77RRSB051 77RR-SS051-G00.5-XRF 8061.7 NA
77RRSB052 77RR-SS052-G00.5-XRF 16542 | 77RR-SS052-G00.5 X
77RRSB053 77RR-SS053-G00.5-XRF 4444.3 NA
77RR-SS054-G00.5 X
77RRSB054 77RR-SS054-G00.5-XRF 40529 77RR-FD052510-01 X
77RRSB055 77RR-SS055-G00.5-XRF 16726 | 77RR-SS055-G00.5 X
77RRSB056 77RR-SS056-G00.5-XRF 22681 | 77RR-SS056-G00.5 X
77RRSB057 77RR-SS057-G00.5-XRF 14565 NA

XRF = X-Ray Flourescence.
DUP = XRF field duplicate.
FD = Fixed-base laboartory field duplicate.

1. Select metals include antimony, arsenic, copper, lead, and zinc.

2. The SAP did not include nitroglycerin (NG), a propellant, with the analytical suite for the contructed earthen berm or the wooded embankment;
however, because explosives analyses were specified and NG and explosives were anlayzed by the same analytical method (SW-846 Method
8330A), NG was inadvertently reported by the analytical laboratory.

3. XRF results for lead represent raw, uncorrelated data; refer to Appendix | for the statistical correlatoin and refer to Table 4-4 for

fixed base laboratory sample results for lead (LEAD), as well as raw XRF results (LEAD-XRF) and calculated lead results (LEAD-CALC)
following the correlation effort.



TABLE 4-3

FREQUENCY OF DETECTION IN SURFACE SOIL
SWMU 77 - RIFLE RANGE SUBAREA - EARTHEN CONSTRUCTED BERM
NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

- . Location of . Minimum Maximum Project USEPA Generic SSLs
Parameter Frequenpy of [ Minimum | Maximum Maximum Sample of MaX|mum Non- Non- Action ) ) N
Detection Result Result . Detection _ _ e Migration to GW

Detection Detection Detection Limit * DAF=20
Inorganics (mg/kg)
ANTIMONY 8/10 4.69 425 J| 77RR-SB015 77RR-SS015-G00.5 0.601 1.46 3.1 5.4
ARSENIC 10/10 1.23 38.3 77RR-SB015 77RR-SS015-G00.5 - - 2.65 5.8
COPPER 10/10 110 13300 77RR-SB003 77RR-SS003-G00.5 - - 168 920
LEAD 10/10 347 89000 77RR-SB015 77RR-SS015-G00.5 - - 22 280
LEAD-CALC 30/30 117 40686 77RR-SB002 77RR-SS002/15-G00.5 - - 22 280
LEAD-XRF 30/30 51 10972.33 77RR-SB002 77RR-SS002/15-G00.5 - - 22 280
ZINC 10/10 62.9 1620 77RR-SB003 77RR-SS003-G00.5 - - 115 13600
Miscellaneous Parameters
[pH 1/1 | 7.38 | 7.38 77RR-SB026 | 77RR-SS026-G00.5 | - - NA NA

1. Refer to Appendix J for PAL source and reference.
2. USEPA generic soil screening level (SSLs) migration to groundwater screening levels are presented for informational purposes. A dilution atttenuation factor of 20 has
been applied to values as presented in the November 2010 USEPA RSL Table.

Associated Samples:
77RR-SS001-G00.5

77RR-SS016-G00.5

mg/kg = Milligrams per kilogram.

77RR-SS002-G00.5
77RR-SS003-G00.5
77RR-SS004-0006
77RR-SS005-0006
77RR-SS006-0006
77RR-SS007-G00.5
77RR-SS007-G00.5-AVG
77RR-SS007-G00.5-D
77RR-SS008-G00.5
77RR-SS009-0006
77RR-SS010-0006
77RR-SS011-0006
77RR-SS012-0006
77RR-S5S012-0006-AVG
77RR-SS012-0006-D
77RR-SS013-0006
77RR-SS014-0006
77RR-SS015-G00.5

77RR-SS017-0006
77RR-SS018-G00.5
77RR-SS019-0006
77RR-SS020-0006
77RR-5S021-0006
77TRR-SS022-0006
77RR-5S023-0006
77TRR-SS023-0006-AVG
77RR-SS023-0006-D
77RR-5S024-0006
77RR-SS025-0006
77RR-5S026-G00.5
77RR-SS027-0006
77RR-5S028-0006
77RR-SS029-G00.5
77RR-SS030-0006
77RR-SS031-C00.5
77RR-SS032-C00.5

J = Value is estimated.
NA = Not applicable.

Note: Explosives, including nitroglycerin (NG), were analyzed (locations 77RRSB031 and
77RRSB032) but not detected.



TABLE 4-4

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL
SWMU 77 - RIFLE RANGE SUBAREA - EARTHEN CONSTRUCTED BERM
NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

PAGE 1 OF 5

SAMPLE ID PAL 77RR-SS001-G00.5 77RR-SS002-G00.5 77RR-SS003-G00.5 77RR-SS004-0006 | 77RR-SS005-0006 | 77RR-SS006-0006 | 77RR-SS007-G00.5 | 77RR-SS007-G00.5-AVG

LOCATION Surface 77RR-SB001 77RR-SB002 77RR-SB003 77RR-SB004 77RR-SB005 77RR-SB006 77RR-SB007 77RR-SB007

DATE Soil 20100522 20100522 20100522 20100522 20100522 20100522 20100522 20100522

SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
RESULT | MDL RESULT | MDL RESULT | MDL RESULT [MDL| RESULT [MDL|[ RESULT [ mMDL RESULT [ MDL RESULT | MDL

Inorganics (mg/kg

ANTIMONY 3.1 11.2 [SS] 13.5 [SS] 22.6 [SS] 1.54 - - - - - - 0.601 U 0.601 | 1.0305 UJ | 0.601

ARSENIC 2.65 8.99 [SS] 7.27 [SS] 8.85 [SS] 0.926 - - - - - - 1.24 1.235 J

COPPER 168 557 [SS] 7130 [SS] 13300 [SS] 30.9 - - - - - - 138

LEAD 22 12500 [SS] 14800 [SS] 22900 [SS] 9.26 - - - - - 347 [SS]

LEAD-CALC 22 36440 [SS] 40686 [SS] 39994 [SS] 35502 [SS] 31089 [SS] 32289 [sS] A 117 [sS)

LEAD-XRF 22 9812 [SS] M 10972.33 [SS] I 10783.33 [SS] I 9555.67 [SS] M 8350.33 [SS] 67767 (SS] I 51 [SS]

ZINC 115 149 [SS] 1.54 864 [SS] 1.51 1620 [SS] - - - - - .

Miscellaneous Parameters
[H [Na [ - T -7 - T -1 — [ -7 - " T1T-7T - T-7T - T1T-71T - T-1T - T -]
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SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL
SWMU 77 - RIFLE RANGE SUBAREA - EARTHEN CONSTRUCTED BERM
NAVAL ACTIVITY PUERTO RICO

CEIBA, PUERTO RICO
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SAMPLE ID PAL [77RR-SS007-G00.5-D| 77RR-SS008-G00.5 | 77RR-SS009-0006 | 77RR-SS010-0006 | 77RR-SS011-0006 | 77RR-SS012-0006 |[77RR-SS012-0006-AVG| 77RR-SS012-0006-D | 77RR-SS013-0006
LOCATION Surface 77RR-SB007 77RR-SB008 77RR-SB009 77RR-SB010 77RR-SB011 77RR-SB012 77RR-SB012 77RR-SB012 77RR-SB013
DATE Soil 20100522 20100522 20100522 20100522 20100523 20100523 20100523 20100523 20100523
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
RESULT [ MDL | RESULT | MDL RESULT [MDL| RESULT [ MDL| RESULT [ MDL RESULT [ MDL RESULT  [MDL RESULT [MDL] RESULT [MDL
Inorganics (mg/kg
ANTIMONY 31 | 146 U1 [ 146 1.46 U 1.46 - - - - - - - - - - - - - -
ARSENIC 2.65 1.23 J 0.875 1.32 J 0.875 - - - - - - - - - - - - - -
COPPER 168 226 [SS] 110 1.46 - - - - - - - - - - - - - -
LEAD 22 403 [SS] 881 [sS] [EEB - - - - - - - - - - - - - -
LEAD-CALC 22 - - 464 [SS] 14129 [SS] 10699 [SS] 17291 [SS] 27736 [SS] 29088.5 [SS] 30441 [SS] 32359 [SS]
LEAD-XRF 22 - B 26567 [SS] I 3716.33 [SS] 2779.33 [SS] I 4579.67 [SS] I 7434.33 [SS] K 78035 [SS] [ 817267 [ss] M 8697 [SS]
ZINC 115 83.2 1.46 . ] - - - - - - - - -

Miscellaneous Parameters

[PH

NA




TABLE 4-4

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL
SWMU 77 - RIFLE RANGE SUBAREA - EARTHEN CONSTRUCTED BERM
NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO
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SAMPLE ID PAL | 77RR-SS014-0006 77RR-SS015-G00.5 | 77RR-SS016-G00.5 | 77RR-SS017-0006 77RR-SS018-G00.5 | 77RR-SS019-0006 77RR-S$S020-0006 77RR-SS021-0006

LOCATION Surface 77RR-SB014 77RR-SB015 77RR-SB016 77RR-SB017 77RR-SB018 77RR-SB019 77RR-SB020 77RR-SB021

DATE Soil 20100523 20100523 20100523 20100523 20100523 20100523 20100523 20100523

SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
RESULT [MDL RESULT | MDL | RESULT | MDL RESULT [MDL|] RESULT | MDL RESULT [ MDL RESULT [ MDL RESULT [ MDL

Inorganics (mg/kg

ANTIMONY 3.1 - Bl 425 J [SS) 8.39 [ss] S - Bl 433 [SS] 0.611 - - - - - -
ARSENIC 2.65 - - 38.3 [SS] 0.333 - - 12.7 [SS] 0.367 - - - - - -

COPPER 168 - - 3860 [SS] 12200 [SS]
LEAD 22 -

24263 [SS]

6.93 5960 [SS] 30.6
89000 [SS] 8820 [sS] JELE 34600 [ss] NN - - - - - -

LEAD-CALC 22 BEE 20686 [SS) 5582 [SS] 11218.86 [SS] A 39485 [SS] 23956 [SS] 29200 [SS] 25467 [SS]
LEAD-XRF 7 6485.33 [SS] M 10972.33 [SsS] B 1381 (SS] M 292133 [sS] [10643.67 [SS] UM 6401.33 [SS] M 7833.67 [SS] [ 6813.67 [SS]
ZINC 115 - 507 [SS] 1.38 [EENES) . - - - - -

Miscellaneous Parameters
[PH [N [ - [-7 - T -1 - T -1 -7 - 1 -1 =TT = T -1 7
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SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL
SWMU 77 - RIFLE RANGE SUBAREA - EARTHEN CONSTRUCTED BERM
NAVAL ACTIVITY PUERTO RICO

CEIBA, PUERTO RICO
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SAMPLE ID PAL 77RR-SS022-0006 | 77RR-SS023-0006 [77RR-SS023-0006-AVG| 77RR-SS023-0006-D| 77RR-SS024-0006 | 77RR-SS025-0006 | 77RR-SS026-G00.5 | 77RR-SS027-0006 | 77RR-SS028-0006
LOCATION Surface 77RR-SB022 77RR-SB023 77RR-SB023 77RR-SB023 77RR-SB024 77RR-SB025 77RR-SB026 77RR-SB027 77RR-SB028
DATE Soil 20100523 20100523 20100523 20100523 20100523 20100523 20100523 20100523 20100523
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
RESULT [ MDL RESULT | MDL RESULT [ MDL RESULT [MDL] RESULT [MDL] RESULT [ MDL RESULT [ MDL RESULT | MDL RESULT [MDL
Inorganics (mg/kg
ANTIMONY 3.1 - - - - - - - - - - - - 4.69 [SS] 15 - - - -
ARSENIC 2.65 - - - - - - - - - - - - - - - -
COPPER 168 - - - - - - - - - - - - 370 [SS] - - - -
LEAD 22 - - - - - - - - - - - - 5710 [SS] - - - -
LEAD-CALC 22 27879 [SS] 10007 [SS] 10602 [SS] 11197 [SS] 23150 [SS] 13686 [SS] 9353 [SS] 35576 [SS] 32052 [SS]
LEAD-XRF Pl 7472.67 [SS] MM 2589.67 [SS] M 27525 [SS] M 2915.33 [SS] M 6180.67 [SS] O 3595.33 [SS] M 2411.33 [SS] UM 9576.33 [SS] [ 8612.67 [SS]
ZINC 115 - - - - - - - - - - - 15 - - -

Miscellaneous Parameters

[PH

NA

[ 7.38




TABLE 4-4

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL
SWMU 77 - RIFLE RANGE SUBAREA - EARTHEN CONSTRUCTED BERM

NAVAL ACTIVITY PUERTO RICO

CEIBA, PUERTO RICO
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SAMPLE ID PAL 77RR-SS029-G00.5 77RR-SS030-0006 | 77RR-SS031-C00.5] 77RR-SS032-C00.5
LOCATION Surface 77RR-SB029 77RR-SB030 77RR-SB031 77RR-SB032
DATE Soil 20100523 20100523 20100522 20100523
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL
RESULT [ MDL RESULT [ MDL| RESULT [MDL| RESULT [ mMDL
Inorganics (mg/kg
ANTIMONY 3.1 - - - - - -
ARSENIC 2.65 - - - - - -
COPPER 168 - - - - - -
LEAD 22 5250 [SS] . - - - - - -
LEAD-CALC 22 4151 [SS] 13265 [SS] 7 - - - -
LEAD-XRF 22 990.33 [SS] [ 3480.33 [SS 0 - - - -
ZINC 115 ] - - - - - -

Miscellaneous Parameters

[PH

NA

PAL = Project Action Limit.
SS = Surface soil.

mg/kg = Milligrams per kilogram.

NA = Not applicable.
J = Value is estimated.

U = Analyte not detected at the reported detection limit.
UJ = Numerical detection limit for the undetected result is estimated.
MDL = Method detection limit.

XRF = X-ray Fluorescence.

Shaded concentrations exceed PALs.

Note: Explosives, including nitroglycerin (NG), were analyzed (locations 77RRSB031 and
77RRSB032) but not detected.




TABLE 4-5

FREQUENCY OF DETECTION IN SURFACE SOIL

SWMU 77 - RIFLE RANGE SUBAREA - FIRING LINES AND WOODED EMBANKMENT

NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

. . Location of . . Maximum Project USEPA Generic
Frequency of Minimum Maximum . Sample of Maximum |Minimum Non . . .
Parameter . Maximum . . Non- Action SSLs Migration to
Detection Result Result . Detection Detection . o
Detection Detection Limit * GW 2 DAF=20
Explosives and NG (mg/kg
NITROGLYCERIN 8/10 1.18 J 11.5 J | 77RR-SB037 | 77RR-SS037-C00.5 0.25 0.25 0.61 0.032
RDX 3/3 0136 J 0.161 J | 77RR-SB042 | 77RR-SS042-C00.5 - - 5.5 0.0046
Inorganics (mg/kg)
ANTIMONY 9/9 1.94 J 6510 J | 77RR-SB055 | 77RR-SS055-G00.5 - - 3.1 5.4
ARSENIC 9/9 1.78 60.5 77RR-SB055 | 77RR-SS055-G00.5 - -- 2.65 5.8
COPPER 8/8 154 36700 77RR-SB052 | 77RR-SS052-G00.5 - - 168 920
LEAD 9/9 1860 118000 77RR-SB055 | 77RR-SS055-G00.5 - -- 22 280
LEAD-CALC 15/15 -9999 83540 77RR-SB056 | 77RR-SS056-G00.5 - - 22 280
LEAD-XRF 15/15 2712 40528.67 77RR-SB054 | 77RR-SS054-G00.5 - - 22 280
ZINC 8/8 66.3 3470 77RR-SB052 | 77RR-SS052-G00.5 - - 115 13600

1. Refer to Appendix J for PAL source and reference.
2. USEPA generic soil screening level (SSLs) migration to groundwater screening levels are presented for informational purposes. A dilution atttenuation factor of 20 has
been applied to values as presented in the November 2010 USEPA RSL Table.

Associated Samples:
77RR-SS033-C00.5
77RR-SS034-C00.5
77RR-SS035-C00.5
77RR-SS036-C00.5
77RR-SS037-C00.5
77RR-SS038-C00.5
77RR-SS039-C00.5
77RR-SS039-C00.5-AVG
77RR-SS039-C00.5-D
77RR-SS040-C00.5

77RR-SS041-C00.5
77TRR-SS042-C00.5
77RR-SS043-0006
77RR-5S044-0006
77RR-SS044-0006-AVG
77RR-SS044-0006-D
77RR-SS045-G00.5
77TRR-SS046-G00.5
77TRR-SS047-G00.5
77RR-SS048-G00.5

mg/kg = Milligrams per kilogram.

J = Value is estimated.

RDX = Cyclotrimethylenetrinitramine.

NG = Nitroglycerin

77RR-SS049-0006
77RR-SS050-G00.5
77RR-SS051-0006
77RR-SS052-G00.5
77RR-SS053-0006
77RR-SS054-G00.5
77RR-SS054-G00.5-AVG
77RR-SS054-G00.5-D
77RR-SS055-G00.5
77RR-SS056-G00.5
77RR-SS057-0006




TABLE 4-6

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL

SWMU 77 - RIFLE RANGE SUBAREA - FIRING LINES AND WOODED EMBANKMENT
NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO
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SAMPLE ID
LOCATION
DATE

SAMPLE CODE

PAL
Surface
Soil

77RR-SS033-C00.5

77RR-SS034-C00.5

77RR-SS035-C00.5

77RR-SS036-C00.5

77RR-SS037-C00.5

77RR-SS038-C00.5

77RR-SS039-C00.5

77RR-SS039-C00.5-AVG

77RR-SB033 77RR-SB034 77RR-SB035 77RR-SB036 77RR-SB037 77RR-SB038 77RR-SB039 77RR-SB039
20100523 20100523 20100523 20100524 20100524 20100524 20100524 20100524
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

RESULT [ MDL [ RESULT [ MDL | RESULT | MDL | RESULT [MDL [ RESULT [ MDL [ RESULT | MDL | RESULT [ MDL RESULT | MDL

Explosives and NG (mg/kg)

NITROGLYCERIN 0.61 [SS] 7.38 J [SS] 4.92 J [SS] 2.51 J [SS] 11.5 J [SS] 4.15 J [SS] 2.65

RDX 5.5 - - = = - - ~

Inorganics (mg/kg)

ANTIMONY 3.1 - - - - - - - - = = - - - - - =
ARSENIC 2.65 - - - - - - - - = = = - - - - -
COPPER 168 - - - - - - - - - - - - - - - -
LEAD 22 - - - - - - - - = = = = - - = =
LEAD-CALC 22 - - - - - - - - - - - - - - - -
LEAD-XRF 22 - - - - - - - - - - - - - - - -
ZINC 115 - - - - - - - = = = - - - ~ - =




TABLE 4-6

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL

SWMU 77 - RIFLE RANGE SUBAREA - FIRING LINES AND WOODED EMBANKMENT

NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO
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SAMPLE ID PAL 77RR-SS039-C00.5-D | 77RR-SS040-C00.5 [77RR-SS041-C00.5] 77RR-SS042-C00.5 | 77RR-SS043-0006 | 77RR-SS044-0006 [77RR-SS044-0006-AVG

LOCATION Surface 77RR-SB039 77RR-SB040 77RR-SB041 77RR-SB042 77RR-SB043 77RR-SB044 77RR-SB044

DATE Soil 20100524 20100525 20100525 20100525 20100525 20100525 20100525

SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
RESULT [ MDL RESULT [ MDL | RESULT | MDL | RESULT | MDL RESULT [MDL| RESULT [MDL RESULT [ MDL

Explosives and NG (mg/kg)

NITROGLYCERIN 0.61 1.18 J [SS] 2 . 025 U | 0.25 0.25 U 0.25 - - - - -

RDX 5.5 - - 0.136 J 01 [ 01483 [ 01 0.161 J 0.1 - - - - -

Inorganics (mg/kg

ANTIMONY 3.1 - - - - - - - - - - - - -

ARSENIC 2.65 - - - - - - - - - - - - -

COPPER 168 - - - - - - - - - - - - -

LEAD 22 - - - - - - - - - - - - -

LEAD-CALC 22 - - - - - - - - 10736 [SS] 27323 [SS] 27718 [SS]

LEAD-XRF 22 - - - - - - - - 2789.33 [SS] KM 7321 [sS] M 7428.835 [SS]

ZINC 115 - - - - - - - - - -




TABLE 4-6

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL
SWMU 77 - RIFLE RANGE SUBAREA - FIRING LINES AND WOODED EMBANKMENT

NAVAL ACTIVITY PUERTO RICO

CEIBA, PUERTO RICO
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SAMPLE ID PAL  [77RR-SS044-0006-D| 77RR-SS045-G00.5] 77RR-SS046-G00.5 | 77RR-SS047-G00.5 | 77RR-SS048-G00.5 | 77RR-SS049-0006
LOCATION Surface 77RR-SB044 77RR-SB045 77RR-SB046 77RR-SB047 77RR-SB048 77RR-SB049
DATE Soil 20100525 20100525 20100525 20100525 20100525 20100525
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
RESULT [MDL| RESULT | MDL RESULT | MDL RESULT [ MDL | RESULT [ MDL RESULT [ MDL
Explosives and NG (mg/kg)
NITROGLYCERIN 0.61 - - - - - - - - - - - -
RDX 5.5 - - - - - - - - - - - -
Inorganics (mg/kg
ANTIMONY 3.1 - - 123 [SS] 15.3 [SS] - -
ARSENIC 2.65 - Bl 495 [SS] 7.99 [SS] 4.36 [SS] - =
COPPER 168 - Bl 477 [SS] 713 [SS] 1230 [SS] - -
LEAD 22 - Bl 6600 [SS] 50500 [SS] 8910 [SS] 1860 [SS] - -
LEAD-CALC 22 28113 [SS] 32641 [SS] 11347 [sS] I 17748 [SS] 0454 [SS] 50626 [SS]
LEAD-XRF 22 7536.67 [SS] M 8774 [SS) M 2955.67 [SS] IEE<705.33 (SS] I 2712 [ss] I 13688 [SS]
ZINC 115 - B 141 [ss] EREE 129 [SS] 0.58 IEECNES)




TABLE 4-6

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL
SWMU 77 - RIFLE RANGE SUBAREA - FIRING LINES AND WOODED EMBANKMENT
NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

PAGE 4 OF 5

SAMPLE ID PAL 77RR-SS050-G00.5 | 77RR-SS051-0006 | 77RR-SS052-G00.5 | 77RR-SS053-0006 77RR-SS054-G00.5 | 77RR-SS054-G00.5-AVG [ 77RR-SS054-G00.5-D
LOCATION Surface 77RR-SB050 77RR-SB051 77RR-SB052 77RR-SB053 77RR-SB054 77RR-SB054 77RR-SB054
DATE Soil 20100525 20100525 20100525 20100525 20100525 20100525 20100525
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

RESULT | MDL RESULT [MDL| RESULT [ MDL RESULT [ MDL RESULT | MDL RESULT | MDL RESULT | MDL
Explosives and NG (mg/kg)
NITROGLYCERIN 0.61 - - - - - - - - - - - - - -
RDX 5.5 - - - - - - - - - - - - - -
Inorganics (mg/kg
ANTIMONY 3.1 27.8 [SS] 1040 [SS] 348 J [sS] A 3215 0 [ss] A 295 J [SS)
ARSENIC 2.65 7.2 [SS] 34.3 [SS] 24.6 [SS] 25.65 [SS] 26.7 [SS]
COPPER 168 339 [SS] . 36700 [SS]
LEAD 22 19700 [SS] - 73600 [SS] - 55300 [SS] 53750 [SS]
LEAD-CALC 22 29892 [SS] 30035 [ss] MM 61072 [SS] 16793 [SS]
LEAD-XRF 22 8023.33 [SS] M s061.67 [SS] 1654167 [SS] I 444433 [SS] M 40528.67 [SS] I 4052867 [SS]
ZINC 115 1.4 - 3470 [SS] 141 - - 1.4 1002.5 R




TABLE 4-6

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL
SWMU 77 - RIFLE RANGE SUBAREA - FIRING LINES AND WOODED EMBANKMENT
NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

PAGE 5 OF 5
SAMPLE ID PAL 77RR-SS055-G00.5 77RR-SS056-G00.5 | 77RR-SS057-0006
LOCATION Surface 77RR-SB055 77RR-SB056 77RR-SB057
DATE Soil 20100525 20100525 20100525
SAMPLE CODE NORMAL NORMAL NORMAL

RESULT | MDL RESULT | MDL [ RESULT [MDL

Explosives and NG (mg/kg)

NITROGLYCERIN 0.61 - - - - - -
RDX 55 - - - - - -
Inorganics (mg/kg

ANTIMONY 3.1 918 J [SS] - -
ARSENIC 2.65 60.5 [SS] 49.6 [SS] - -
COPPER 168 959 [SS] 1810 [SS] - -
LEAD 22 118000 [SS] 52100 [SS] - -
LEAD-CALC 22 61745 [SS] 83540 [SS] 53836 [SS
LEAD-XRF 22 16726 [SS] M 22681 [ss] I 14565 [SS]
ZINC 115 164 [SS] 283 [SS] . -

PAL = Project Action Limit.

SS = Surface soil.

RDX = Cyclotrimethylenetrinitramine.

mg/kg = Milligrams per kilogram.

NA = Not applicable.

J = Value is estimated.

U = Analyte not detected at the reported detection limit.
R = Analyte may or may not be present. Value is unreliable.
XRF = X-ray Fluorescence.

NG = Nitroglycerin.

Shaded concentrations exceed PALs.



TABLE 4-7

IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN
SWMU 77 - RIFLE RANGE SUBAREA - ORGANIC COMPOUNDS AT FIRING LINES
NAVAL ACTIVITY PUERTO RICO

CEIBA, PUERTO RICO

Location of . .
Chemical Frequency of | Maximum Detgcted Maximum Residential Reé‘ggglal Residential
Detection™ Concentration Detected Screening Level @ Rationale COPC?
Concentration
Explosives and NG (mg/kg)
NITROGLYCERIN 8/10 115 77RR-SB037 Yes ASL
RDX 3/3 0.161 J 77RR-SB042 55 C No BSL

1. Sample and duplicate are considered as two separate samples when determining the minimum and maximum detection
and as one sample when determining the frequency of detection.
2. USEPA Regional Screening Level (USEPA, November 2010). Regional screening levels. Noncarcinogenic values are divided

by ten.

ASL = Maximum concentration is above screening level.
BSL = Maximum concentraiton is below screening level.

C= Carcinogen.

N = Non-carcinogen.

COPC = Chemical of Potential Concern.
mg/kg = Milligrams per kilogram.

NG = Nitroglycerin.

RDX = Cyclotrimethylenetrinitramine.
Shaded concentrations exceed the screening level.




TABLE 4-8

SURFACE SOIL RISK EVALUATION

SWMU 77 - RIFLE RANGE SUBAREA - ORGANIC COMPOUNDS AT FIRING LINES

NAVAL ACTIVITY PUERTO RICO

CEIBA, PUERTO RICO

Exposure Point Cancer Risk Hazard Index
Parameter i i
Concentration® USEPZA Estimated ILCR USEPZA Primary Target | Estimated
RSL® RSL® Organs HQ
Explosives and NG (mg/kg)
NITROGLYCERIN 11.5 29 4.0E-07 6.1 Cardiovascular 1.9
Total ILCR = 4.E-07 Total HI = 2

HI = Hazard index.

HQ = Hazard quotient.

ILCR = Incremental Lifetime Carcinogenic Risk.

RSL = Regional Screening Level.

USEPA = United States Environmental Protection Agency.
mg/kg = Milligrams per kilogram.

1. Maximum concentration used as the exposure point concentration.

2. Source: USEPA, November, 2010. Residential Soil Screening Values.

Target Organ His
Total Carciovascular HI = 2




TABLE 4-9

SURFACE SOIL RISK EVALUATION

SWMU 77 - RIFLE RANGE SUBAREA - ORGANIC COMPOUNDS AT FIRING LINES
WITHOUT RIFLE RANGE 200-YARD FIRING LINE (77RSS037-C00.05)

NAVAL ACTIVITY PUERTO RICO

CEIBA, PUERTO RICO

Exposure Point Cancer Risk Hazard Index
Parameter i i
Concentration® USEPZA Estimated ILCR USEPZA Primary Target | Estimated
RSL® RSL® Organs HQ
Explosives and NG (mg/kg)
NITROGLYCERIN 7.38 29 2.5E-07 6.1 Cardiovascular 1.2
Total ILCR = 3.E-07 Total HI = 1

HI = Hazard index.

HQ = Hazard quotient.

ILCR = Incremental Lifetime Carcinogenic Risk.

RSL = Regional Screening Level.

USEPA = United States Environmental Protection Agency.
mg/kg = Milligrams per kilogram.

1. Maximum concentration used as the exposure point concentration.

2. Source: USEPA, November, 2010. Residential Soil Screening Values.

Target Organ His
Total Carciovascular HI = 1
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77RR-SB012

Inorganics (mg/kg)
LEAD-CALC 27736 [ss]
LEAD-XRF 7434 .33[S8S]

77RR-SB012 (DUP) 77RR-SB021 77RR-SB022 77RR-SBO13

Inorganics (mg/kg) Inorganics (mg/kg) Inorganics (mg/kg) Inorganics (mg/kg)

LEAD-CALC 30441 [SS] LEAD-CALC 25467 [SS] LEAD-CALC 27879 [ss] LEAD-CALC 32359 [ss]
LEAD-XRF 8172.67[SS] LEAD-XRF 6813.67[SS] LEAD-XRF 7472.67[8S] LEAD-XRF 8697  [ss]

77RR-SBO11 77RR-SB023

Inorganics (mg/kg) Inorganics (mg/kg)
LEAD-CALC 17291 [ss] LEAD-CALC 10007 [ss]
LEAD-XRF 4579.67[SS] LEAD-XRF 2589.67[8s]

77RR-SB023 (DUP)
Inorganics (mg/kg)
LEAD-CALC 11197 [ss]

77RR-SBO01 LEAD-XRF 2915.33[sS]
Inorganics (mg/kg)

ANTIMONY 11.2 [ss]

ARSENIC 8.99 [ss]

COPPER 557 [ss] 77RR-SB014

LEAD 12500 [Ss] Inorganics (mg/kg)

LEAD-CALC 36440 [ss] LEAD-CALC 24263 [88]
LEAD-XRF 9812 [ss] LEAD-XRF 6485.33[SS]
ZINC 149 [ss]

77RR-SB024
77RR-SB002 Inorganics (mg/kg)
Inorganics (mg/kg) LEAD-CALC 23150 [SS]
ANTIMONY 13.5  [ss] LEAD-XRF 6180.67[SS]
ARSENIC 7.27  [ss]
COPPER 7130 [ss]
LEAD 14800 [sS]
LEAD-CALC 40686 [SS] 77RR-SBO15
LEAD-XRF 10972.33[SS] Inorganics (mg/kg)
ZINC 864 [ss] ANTIMONY 425 J [ss]

ARSENIC 38.3 [ss]

COPPER 3860  [ss]

LEAD 89000 [SS]
77RR-SB003 LEAD-CALC 40686  [8S]
Inorgznics (mg/kg) sr6 [59) LEAD-XRF 10972.33[s8]
ANTIMONY - ZINC 507 ss
ARSENIC 8.85 [ss] tss1
COPPER 13300 [SS]

LEAD 22900 [sS]

LEAD-CALC 39994 [ss] 77RR-SB025

LEAD-XRF 10783.33 [SS] Inorganics (mg/kg)

ZINC 1620  [ss] LEAD-CALC 13686 [SS]

LEAD-XRF 3595.33 (s8]
77RR-SB004 T '
Inorganics (mg/kg) 77RR-SB032 ¥
LEAD-CALC 35502  [Ss] NO EXC
LEAD-XRF 9555.67[SS]

77RR-SB026

77RR-SB031 Inorganics (mg/kg)
NO EXC ANTIMONY 4.69  [ss]

ARSENIC 1.32 J

COPPER 370 [ss]

LEAD 5710  [ss]

77RR-SB00S LEAD-CALC 9353 [ss]
Inorganics (mg/kg) LEAD-XRF 2411.33[SS]
LEAD-CALC 31089 [sS] ZINC 110
LEAD-XRF 8350.33[88] Miscellaneous

PH 7.38
77RR-SB006
Inorganics (mg/kg) 77RR-SB016
LEAD-CALC 32289 [sS] Inorganics (mg/kg)

LEAD-XRF 8677.67[88] ANTIMONY 8.39  [ss]

ARSENIC 2.54

— COPPER 12200  [sS]

LEAD 8820  [ss]
77RR-SBO17 LEAD-CALC 5582  [SsS]
Inorganics (mg/kg) LEAD-XRF 1381  [ss]
LEAD-CALC 11218.86 [SS] ZINC 1570  [ss]
LEAD-XRF 2921.33 [sS]

. = .

77RR-SB027 i

Inorganics (mg/kg)

77RR-SB007
Tnorganics (mg/kg) LEAD-CALC 35576 [Ss]
ARSENTC 124 LEAD-XRF 9576.33[SS] :
| COPPER 138 -‘
1 LEAD e
LEAD-CALC 77RR-SB028
LERD-XRF Inorganics (mg/kg)
zme LEAD-CALC 32052 [ss] f&
77RR-5B007 . (DUP) LEAD-XRF 8612.67[SS]
Inorganics (mg/kg)
ARSENIC
COPPER ‘
LEAD ¥
ZINC 77RR-SB029

Inorganics (mg/kg)

ANTIMONY 16.7 [ss]

ARSENIC 2.67 [ss]
77RR-SB008 COPPER 161
Inorganics (mg/kg) LEAD 5250 [ss]
ARSENIC 1.32 J LEAD-CALC 4151 [8s]
COPPER 110 LEAD-XRF 990.33 [ss]
LEAD 881 [ss] ZINC 71.8
LEAD-CALC 464 [ss]

LEAD-XRF 268.67 [SS]
ZINC 65.2
77RR-SB030
_-' Inorganics (mg/kg)

LEAD-CALC 13265 [SS]
77RR-SB018 LEAD-XRF 3480.33([8s]
Inorganics (mg/kg)

ANTIMONY 43.3  [ss]

ARSENIC 12.7  [ss]

COPPER 5960  [sS] 77RR-SB020

LEAD 34600 [sS] Inorganics (mg/kg)

LEAD-CALC 39485  [sS] LEAD-CALC 29200 [8S]
LEAD-XRF 10643.67[SS] LEAD-XRF 7833.67[88]
ZINC 626 [ss]

77RR-SB019
77RR-SB009 Inorganics (mg/kg)

Inorganics (mg/kg) LEAD-CALC 23956 [8S]
LEAD-CALC 14129 [ss] LEAD-XRF 6401.33[ss]
LEAD-XRF 3716.33[sS]

77RR-SB010

Inorganics (mg/kg)
LEAD-CALC 10699 [ss]
LEAD-XRF 2779.33[8s]

Legend

@ Soil Boring

30 0 30
] Feet
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77RR-SB053 77RR-SB054
Inorganics (mg/kg) Inorganics
LEAD-CALC 16793 [ss] ANTIMONY 348 J [ss]
LEAD-XRF 4444 .33 [SS] ARSENIC 24.6 [ss]
LEAD 55300 [ss]
LEAD-CALC NA
77RR-SB048 I;?:E_)s(ggszl 40528.67[SS]
Inorganics (mg/kg) -
ANTIEONY /%9 Inorganics 77RR_S}.3042
ARSENTC ) ANTIMONY 295 J [ss] Explosives
COPPER ARSENIC 26.7 [ss] RDX
LEAD LEAD 52200 [ss] 77RR-SB0O50
Inorganics
Iﬂgig:;?};c ANTIMONY [ss]
ZINC ARSENIC . [ss]
. COPPER [ss]
Rifle Range Subarea LEAD [ss]
LEAD-CALC [ss]
77RR-SB049 LEAD-XRF [ss]
Inorganics (mg/kg) ZINC
LEAD-CALC [ss]
LEAD-XRF [ss]

77RR-SB055
Inorganics (mg/kg)
77RR-SB043 ANTIMONY [ss]
Inorganics (mg/kg) ARSENIC . [Ss]
LEAD-CALC 10736 COPPER [ss]
LEAD-XRF 2789.33 LEAD [ss]
LEAD-CALC [ss]
LEAD-XRF [ss]

77RR-SB044 ZINe [85]

Inorganics (mg/kg)

LEAD-CALC [ss]

LEAD-XRF [ss] 77RR-SB056

77RR-SB044 (DUP) Inorganics (mg/kg)

Inorganics (mg/kg) ANTIMONY

LEAD-CALC 28113 [ss] ARSENIC

LEAD-XRF 7536.67 [ss] COPPER

Wooded LEAD

Embankment LEAD-CALC
LEAD-XRF
ZINC

77RR-SB040
Explosives (mg/kg)
NITROGLYCERIN
RDX
77RR-SB057
Inorganics (mg/kg)
LEAD-CALC

77RR-SB041 LEAD-XRF [ss]

Explosives

RDX

77RR-SB045

Inorganics 77RR-SBO51

ANTIMONY Inorganics

ARSENIC . LEAD-CALC 30035 [ss]

COPPER LEAD-XRF 8061.67 [SS]
LEAD

LEAD-CALC

LEAD-XRF
ZINC 77RR-SB046 77RR-SB047 77RR-SB052

Inorganics (mg/kg) Inorganics (mg/kg) Inorganics

ANTIMONY ANTIMONY ANTIMONY 1040 [ss]
ARSENIC . ARSENIC . ARSENIC 34.3 [ss]
COPPER COPPER COPPER 36700 [ss]
LEAD LEAD LEAD 73600 [ss]
LEAD-CALC LEAD-CALC LEAD-CALC 61072 [ss]

I LEAD-XRF LEAD-XRF LEAD-XRF 16541.67([SsS] Leg end

ZINC ZINC ZINC 3470 [ss]
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77RR-SB034
Explosives (mg/kg)
NITROGLYCERIN

77RR-SB035
Explosives (mg/kg)
NITROGLYCERIN

77RR-SB036
Explosives (mg/kg)
NITROGLYCERIN

77RR-SB033
Explosives (mg/kg)
NITROGLYCERIN

77RR-SB037
Explosives (mg/kg)
NITROGLYCERIN

77RR-SB038
Explosives (mg/kg)
NITROGLYCERIN

77RR-SB039
Explosives (mg/kg)
NITROGLYCERIN
77RR-SB039 (DUP)

Bglosives (ks ' | / ooy o '
& J. ENGLISH 09/24/10 POSITIVE DETECTIONS AT FIRING LINES
_ L KLINK 0924110 SWMU 77 - RIFLE RANGE SUBAREA o "
REVISED BY DATE NAVALE ACTIVITY PUERTO RICO
— SCALE — FIEE NO. T REV
NAEAC CEIBA, PUERTO RICO Foure 25| 0 |




' Figure 4-7
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FIGURE 4-8

MC EXPOSURE PATHWAY ANALYSIS
RIFLE RANGE SUBAREA - SWMU 77
NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO
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FIGURE 4-9
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5.0 SWMU 77 — POTENTIAL OB/OD SUBAREA

51 SITE BACKGROUND

5.1.1 Historical Information

The Potential OB/OD Subarea is on the northern side of the unpaved road on the northwestern portion of
the peninsula (see Figure 1-2). Based on historical aerial photographs indicating potential berm areas, it

was speculated that OB/OD operations may have occurred in this area:
1976 1977

Potential Berm

Potential Berm

Operation of this subarea occurred possibly as early as 1961 and ended sometime prior to 1985. The
subarea is flat, grassy, and maintained via grass cutting. A small depression is present in the middle of
the grassy area, but there is no apparent evidence of OB/OD operations. The terrain inclines steeply

beyond the level area with scrubby brush and trees present on the hillside north of the OB/OD Subarea.

5.1.2 Previous Investigations and Studies

There were no prior investigations conducted or reports prepared for the Potential OB/OD Subarea.
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Phase | RFI UFP-SAP

In support of the Phase | RFI process, a visual survey of the Potential OB/OD Subarea was conducted in
August 2009 by Tetra Tech, Navy, PREQB, and USEPA representatives. No evidence of MEC/MMPEH

was observed during the site walk or during the June 2009 Tetra Tech site visit.

Subsequently, in January 2010, Tetra Tech provided UXO support during archaeological investigations
performed by Southeastern Archaeological Research, Inc. (SEARCH) at three sites - Roosevelt Roads 9
(RR9), RR10, and RR11. The support consisted of surface detector-aided surveys during archaeological
site establishment and anomaly avoidance during excavation activities associated with shovel pit testing
and unit excavations. Two expended old-style copper blasting caps were discovered at RR9 about
100 feet apart during unit excavation activities and near the OB/OD Subarea. Both expended blasting
caps were inspected by the UXO Technician without moving the items and it was determined that they did
not pose a hazard. The Tetra Tech UXO Technician also observed several small arms shell casings,
fragments, and expended blank rounds in and around RR9. Although these fragments and blank rounds
do not present an explosive hazard, their presence is indicative of historical small arms activities. These

were the only munitions related items discovered during UXO support operations for this project.

5.1.3 Munitions-Related Training, Storage, and Usage

The Potential OB/OD Subarea was maintained via grass cutting until SWMU 77 was closed on January 1,
2010. No evidence of MEC/MPPEH has been observed to date at the surface. However, if the area was
in fact used for OB/OD operations, MEC/MPPEH may be present in the subsurface because munitions
are commonly buried prior to detonation to suppress the explosion and minimize noise. Duds, misfires, or
partial destructions could result in MEC/MPPEH hazards; 4 feet bgs is estimated to be the maximum
depth that MEC/MPPEH hazards would be found in subsurface soil at detonation areas based on typical
OB/OD operations. Furthermore, where a burning event occurred, residual MEC/MPPEH may remain.
Also, where detonation events occurred, kick-outs could have hurled dirt and pieces of the detonated
items outward from the given detonation location, while larger pieces would remain in the location that
may or may not have been removed afterward. Detonations are commonly conducted within bermed
areas to contain the safety risk of the hurled items. Although no berms are currently present at the
Potential OB/OD Subarea, one or more berms were evident in this area on a historical aerial photograph,
included in Appendix B-2 of the MC UFP-SAP (Tetra Tech, 2010), and repeated in Section 5.1.1 above,
which may be an indication of OB/OD operations; it is entirely possible that operations were transient, and

that one or more bermed areas were constructed during the years of operation.
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No visible evidence exists of any MEC/MMPEH on the ground surface within this subarea. Although
cartridge cases were found, they were all blanks and do not present a concern. Blank cartridges present
in this hilly area indicate that training operations occurred here in the past, and that there is the possibility
that other munitions-related operations occurred; however, prior to the Phase | RFl, MEC/MMPEH were

suspected only in the level portion of this subarea. No evidence of OB/OD operations was observed.
Based on the information available, special consideration munitions (i.e., CWM-filled munitions,
electrically fuzed munitions, and/or depleted uranium-associated munitions) are not known or suspected

to have been used at the site.

514 Munitions Constituents

MC contamination may be present at SWMU 77 - Potential OB/OD Subarea from munitions suspected to
be disposed/burned in the area. Potential MC that could be present at the site included metals,
explosives, and propellants, in addition to non-MC contaminants. These constituents could have

contaminated surface soil, subsurface soil, and groundwater.

5.1.5 Current Land Use and Anticipated Future Land Use

There are currently no specific plans to develop SWMU 77 at this time; however, the potential exists for

SWMU 77 to be developed as an ecotourism area with a hotel.

5.2 MEC PHASE | RFI FIELD ACTIVITIES

MEC/MPPEH Phase | RFI field activities for the SWMU 77 - Potential OB/OD Subarea included
performing site boundary layout, vegetation management, and a UXO detector-aided surface survey to
determine the presence and quantity of MEC, MEC debris, or MPPEH. The MEC investigation was
performed in accordance with the Phase | RFI UFP-SAP. In addition, geophysical surveys were

performed at this site because of the potential for buried MEC/MPPEH in this area.

521 Detector-Aided Surface Surveys

5211 Scope

Activities at SWMU 77 - Potential OB/OD Subarea included the following:
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e Light brush cutting with hand tools.

e Completion of a UXO detector-aided surface survey.

e Locating non-MEC debris (construction debris, etc).

e Collection of GPS data for all anomalies, surface debris, and other site features.

e Determining Phase | RFI sampling locations for MC.

5.2.1.2 Equipment and Methodology

All activities involving work in areas potentially containing MEC hazards were conducted in full
compliance with the UFP-SAP regarding personnel, equipment, and procedures. A Schonstedt GA-52Cx

and White's Spectrum XLT were used to survey all accessible areas within Potential OB/OD Subarea.

5.2.1.3 Quality Assurance/Quality Control

The project UXO Safety/QC personnel completed daily QC reports (Appendix C) for activities performed
during collection of MEC data for the Potential OB/OD Subarea. The daily QC reports indicated that at
the Potential OB/OD Subarea, 10 percent of the detector-aided surface survey lanes were inspected by
project UXO Safety/QC personnel for QC purposes as required by the UFP-SAP (Tetra Tech, 2010). All
personnel performed the Phase | RFI tasks safely, and the detector-aided surface survey passed the QC

check with acceptable results.

The UXOQCS/UXOSO conducted QC surveillance of various Phase | RFI activities such as vegetation
management, the UXO detector-aided surface survey, and QC checks, which all met the QC

requirements with acceptable results.

5.2.1.4 Work Plan Deviations

All Phase | RFI activities at the Potential OB/OD Subarea were performed in accordance with the UFP-
SAP (Tetra Tech, 2010).

5.2.15 Results

UXO Technicians performed the analog detector-aided surface survey with a Schonstedt GA-52Cx and a
White's Spectrum XLT. No MEC/MPPEH items were found on the ground surface. A total of 12
subsurface anomalies were identified for the Potential OB/OD Subarea as shown on Figure 5-1; the
approximate locations of the suspect historical berms from historical aerial photographs are also shown

on the Figure. As previously discussed, the terrain inclines steeply to the north and so steep faced areas
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were not accessible. Figure 5-1 indicates the GPS-captured walking path by the SUXOS to show the
larger accessible areas. In addition, the detector-aided survey extended in a more spotty effort outward
to the extent possible through wooded areas. Appendix C contains a complete list of the subsurface

anomalies identified at the Potential OB/OD Subarea along with associated GPS coordinates.

5.2.2 Geophysical Survey

5221 Scope

The geophysical surveys were performed using a Geonics EM31-MKIl and EM61-HH along profile lines
with a spacing of 2 to 3 feet over the accessible portions of the OB/OD subarea. The traverses were pre-
cleared by UXO Technicians via the detector aided survey. Along profile lines, data station spacing
depended on walking pace along the survey line (somewhat variable), but was generally less than 1 foot.
The EM31 data were collected in the vertical dipole orientation in order to obtain deeper penetration.
Color contour maps of the geophysical data and results are shown on Figures 5-2 through 5-4.

5.2.2.2 Equipment and Methodology

The geophysical surveys were performed using the Geonics EM31-MKIl frequency domain
electromagnetic conductivity meter, and the Geonics EM61-HH time domain magnetometer. A Trimble
AG114 with WAAS GPS was used to provide sub-meter positioning of the readings.

5.2.2.3 Quality Assurance/Quality Control

All geophysical surveys were performed in compliance with the UFP-SAP. In addition to the equipment
calibration and QC tests mentioned in Section 3, the geophysical surveys were managed and performed
by qualified geophysicists who met the requirements stated in USACE DID OE-025.1 (USACE, 2002). A
UXO Technician Il or higher was present throughout the installation and removal of the ITS to provide

UXO avoidance support, and also to escort the geophysical teams on the survey sites.

The UXO Safety/QC Specialist conducted QC surveillance of various project activities that could affect
geophysical performance, such as mobilization and site preparation, vegetation management, UXO
detector-aided surface surveys, and QC checks, and the setup of the IVS test grid. All passed the QC
surveillance with acceptable results. UXO personnel completed daily QC reports, QC surveillance
reports, daily and weekly field activity logs, and daily tailgate safety briefing signature sheets as they

pertained to some degree to the geophysical surveys. This documentation is included in Appendix C.
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Geophysical personnel completed IVS and QC documentation through forms, notes and checklists

provided in Appendix C and Appendix D.
52.2.4 Work Plan Deviations

There were no deviations from the work plan, with the following exceptions: The work was contracted to
GeoView Inc. instead of being performed by Tetra Tech personnel because of scheduling conflicts.
Additionally, GeoView Inc. utilized Surfer to contour and interpret the data instead of Geosoft Montaj. The
area coverage was established during the detector-aided survey; the EM31 survey was not completed in
the heavily wooded southwestern corner of the survey area because the handheld instrument was stolen
and the replacement EM31 had a 10-foot horizontal pole that was too large to navigate this area;
regardless, the results of the EM61-MKII HH were sufficient to determine that this area warranted further
investigation. This particular area was very overgrown with dense vegetation. The EM61 data was
actually collected by walking sideways and pushing the vegetation out of the way moving forward (and
the geophysicist keeping his body between the EM61 and the vegetation). The EM31 is much bigger

(10 foot horizontal pole) and, therefore, this area was not able to be surveyed with the EM31.
5.2.25 Results

Figures 5-2 through 5-4 display the interpretation of the site data and additionally, the walking paths for

the geophysical survey is shown on the figures. Anomalies, or targets, are identified on the figures.

A total of 58 anomalies were identified during the EM61-MKII HH survey (Figure 5-2). Most of these
anomalies were more indicative of individual items, rather than a large burial area. However, clusters
were noted in the southwest corner (anomalies 23, 24, 25, 26, 32, 33, 34, 35, 36, 37, 38, 39, 40, and 41),
the north-central area (anomalies 21 and 22), and the southeast corner (anomalies 8, 9, 10, 11, and 12)
of the site. Additionally, anomaly 2 in the southern portion of the site is also a larger amplitude anomaly.

The nature of the buried metallic items detected cannot be determined from the geophysical data alone.

Target items were selected given the objective of searching for large individual items or clusters of items,
and their corresponding coordinates are generally shown on the Figures. Data indicate that the majority
of SWMU 77 OB/OD Subarea appears devoid of potentially significant metallic anomalies (shallow large
individual items or caches of items). The EM31 conductivity data indicated two anomalies (A and B on
Figure 5-3) where there was a higher relative response in the quadrature phase. These anomalies were
not duplicated in the in-phase (Figure 5-4) or metal detection phase, and also did not correspond well with
EM61-MKIl HH anomalies. Therefore with the exception of the north central cluster (recall the

southwestern corner was not surveyed using EM31), these anomalies are not believed to be associated
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with buried metal and are probably associated with moisture content, shallow bedrock, or historical
grading activities.

523 Data Quality Review/Usability

The geophysical surveys were conducted by a qualified geophysicist, and the data collected fulfilled the
procedure, coverage, and accuracy requirements of the UFP-SAP. Section 3.3.3.6 describes the QA/QC
activities conducted for this site, and QA/QC documentation for the MEC phase of the Phase | RFI is
included in Appendix C. All phases of the work have been verified and the collected data are usable.
Appendix E contains the Data Quality Review and Usability Checklist

5.3 MC PHASE | RFI FIELD ACTIVITIES

53.1 Field Activities

Surface and subsurface soil samples were collected for FBL analysis to determine whether the suspected
site activities have resulted in contamination of the site soils. UXO avoidance procedures were followed
at all of the sampling locations during sample collection. Table 5-1 provides a summary of the samples
collected, duplicate locations, and the analytical program. GPS survey data were collected at the
sampling locations. The MC sampling and cross-section trace locations are shown on Figure 5-5.
Sample log sheets are provided in Appendix F.

5.3.2 Work Plan Deviations

A limited number of subsurface soil samples were collected because of site conditions when bedrock was
encountered at shallow depths because, while attempting to auger to the desired depth of 3 feet bgs to
collect subsurface soil samples, auger refusal was encountered. In addition to the five surface soil
samples specified in the UFP-SAP, collected from 0 to 0.5 feet bgs, one more surface soil sample was
collected based on the numerous anomalies present. Refusal was encountered at 5 of the 6 boring
locations; only one subsurface soil sample could be collected, from 1 to 1.5 feet bgs, at the remaining soil

boring location, where refusal was encountered at 1.5 feet bgs.
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5.3.3 Field Data Collection

Soil Boring Location Rationale

Six surface soil samples and one subsurface soil samples were collected. The sample locations were
based on geophysical survey results conducted during the MEC field operations, pre-selected locations
based on aerial photographs, and determined by the MC sampling crew based on the local depression
area, identified by the vegetation and occurrence of standing water. As previously discussed, no surface
MEC/MPPEH was encountered. Because bedrock was encountered at shallow depths, only one
subsurface soil sample could be collected (at 770BSB001). The following rationale describes the sample
location placement, recognizing that samples could not be collected directly where anomalies were

present because of UXO avoidance requirements:

770BSB001 was placed within the potential western berm area within and on the downgradient side

the EM61 southwest cluster anomaly

e 770BSB002 was placed within the potential western berm area downgradient of the EM61 southwest

cluster anomaly

e 770BSB003 was placed downgradient of the large amplitude anomaly

e 770BSB004 was placed within the EM31 Area B anomalous area, downgradient of the EM61 north

central cluster and within the surface depression area with standing water

e 770BSBO005 was placed within the potential eastern berm area

e 770BSB006 was placed at the local depression area, identified by the vegetation and occurrence of

standing water and within the EM31 Area B anomalous area.

Surface and Subsurface Soil Sampling Results

The site soil consisted primarily of fine sand and silty loam with some gravel. Auger refusal was
encountered at all of the soil boring locations due to shallow occurring bedrock. Several unsuccessful
attempts were made at each boring location to attain the desired depth. Weathered bedrock was

exposed at the land surface in some areas on site particularly at steep embankments. The bedrock in the
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area is volcaniclastic (USGS, 1999 Open File Report 98-038). Figure 5-6, Geologic Cross Section A-A;’
depicts a generalization of the shallow subsurface materials at the site.

Bullets and lead fragments were sporadically seen in the area. Six surface soil samples (0 to 0.5 foot
bgs) and one subsurface soil sample were collected during the field activities for FBL analysis. The
sampling coordinates for five soil borings were uploaded onto a GPS unit and used to navigate to the
sampling locations. The samples were submitted to the FBL for explosives, NG, and selected metals

analysis: antimony, arsenic, copper, lead, and zinc. Soil pH was also analyzed in one of the seven

samples.
54 PHASE | RFI DATA COLLECTION RESULTS
54.1 MC Sampling Results and Comparison with PALS

This section presents the analytical results of surface soil sampling conducted at the Potential OB/OD.
Analytical results are discussed and compared to the PALs. For summary statistics tables, a sample and
its duplicate sample were considered separately when determining the maximum concentration, while the
average concentration of a sample and its duplicate was used in determining frequency of detection.
Summary statistics for these soil samples are provided in Table 5-2, and concentrations of analytes
detected in at least one soil sample are summarized in Table 5-3. Positive detections of metals and

explosives PALs are presented on Figure 5-7.

Six surface soil and one subsurface soil sample were taken from the OB/OD area and analyzed for
explosives, NG and select metals. NG was not detected in any samples. Two explosives (HMX and
RDX) and four metals (arsenic, copper, lead, and zinc) were detected in the six surface soil samples.
Two of the metals, arsenic and lead, exceeded their PAL. Arsenic was detected in six samples; however,
only one sample was detected at concentrations slightly exceeding the PAL. Lead was detected in all six
samples; three of the samples had concentrations that exceeded the PAL and were detected at
concentrations of the same order of magnitude as the PAL. RDX, arsenic, copper, lead and zinc were

detected in the subsurface soil sample but all were at concentrations below the PAL.

The pH of the soil was 5.79.

5.4.2 Data Usability

Data usability was evaluated based on the results of data verification, data validation, and the DQR,
which are discussed in Appendix H. Based on the DQR for the Potential OB/OD Subarea, Phase | RFI
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data are of acceptable quality to make decisions on the path forward for the subarea. The following

summarizes the evaluation for the individual DQIs for the Potential OB/OD Subarea analytical results:

e Validation process - In accordance with the UFP-SAP, full data validation was conducted. Based on
the validation results, one surface soil sample and its corresponding duplicate were rejected based on
imprecision between the two results for both copper and zinc. The rejected data are summarized in
Table H-1 of Appendix H.

e Completeness - Sample collection completeness goals were met. Although five subsurface soil
samples were to be collected in the Potential OB/OD Subarea, only one was available because of site
geology. The sample analytical completeness for all sample types besides metals met the prescribed
goal. The completeness evaluation for the Potential OB/OD Subarea is discussed in Appendix H and
tabulated in Tables H-2 and H-3.

e Sensitivity - Sensitivity for all analytes was sufficient for the purposes of this investigation.

e Laboratory Accuracy - The %R for 18 laboratory control samples ranged from 125 to 136 %R for NG,
indicating NG data were qualified because laboratory control sample noncompliance are biased high.
The qualified results were not rejected for the NG data and are therefore considered usable data.

Sensitivity for all other analytes was sufficient for the purposes of this investigation.

e Precision — Copper and zinc results were qualified as rejected for one field duplicate pair because of

field duplicate imprecision. The laboratory did not analyze any laboratory duplicate samples.

e Comparability - No comparability issues were noted.

e Representativeness - The reported data are adequately representative of site conditions and intended

populations at the Potential OB/OD Subarea.

55 HUMAN HEALTH SCREENING-LEVEL HAZARD/RISK ASSESSMENT

This section presents the results of the human health screening evaluation of chemical concentrations
detected in surface soil at the Potential OB/OD Subarea to further assess the PAL exceedances (no PAL
exceedances occurred for subsurface soil). Information on the selection of COPCs, exposure
assessment, risk characterization, and summary and conclusions for the human health screening

evaluation are presented in Sections 5.5.1 through 5.5.4. Basic descriptive statistics (frequency of
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detection, minimum, maximum, and average concentrations, location of maximum concentration) for the
target analytes detected in surface soil are presented in Table 5-2. Analytical results for target analytes

detected at least once in surface soil are presented in Table 5-3.

551 Selection of Chemicals of Potential Concern

COPCs are the target analytes detected in environmental media and selected for further evaluation in a
risk assessment. COPCs for the purpose of the Phase | RFI evaluation were selected on the basis of the
comparison of the maximum detected concentration to PALs (which consider available screening
concentrations and background concentrations); a chemical is designated as a COPC if the chemical was
reported as detected at least once at a concentration greater than the screening concentration the
background concentration. A chemical was not designated as a COPC for the purpose of Phase | RFI
evaluation, if the chemical was reported as detected at least once at a concentration greater than the
screening concentration but was not detected at a concentration greater than background concentrations.
The November 2010 version of the USEPA RSLs was used as the basis of the screening levels in this
HHRSE. The RSLs are chemical concentrations corresponding to fixed levels of risk [an HQ of 1 for non-
carcinogenic chemicals (i.e., the predicted no adverse effect level)] or an excess lifetime cancer risk of
1x10°® for carcinogenic chemicals (i.e., a one in one million probability/risk of developing cancer). The

USEPA RSLs have been posted to the following web site: http://epa-prgs.ornl.gov/chemicals/index.shtmil.

The RSLs which were used as the basis of the screening levels, assume residential land use. For soils,
one-tenth the RSL is typically recommended by USEPA Region 2 as the COPC screening level for non-
carcinogenic chemicals to account for the potential cumulative effects of multiple chemicals affecting the
same target organ. Thus, the non-carcinogenic screening levels (denoted with an “N” flag), correspond to
a target HQ of 0.1, and carcinogenic screening levels (denoted with a “C” flag for cancer effects)

correspond to an ILCR of 1x10°, and are presented in Table 5-4 for surface soils.

For surface soil, arsenic was selected as the only COPC for further evaluation because the maximum
detected concentrations reported exceeded the screening levels based on the RSLs and the background

concentration.

Four chemicals (1,3-dinitrobenzene, 2,6-dinitrotoluene, nitroglycerin, and antimony) had quantitation limits
that exceeded screening levels. 1,3-Dinitrobenzene, 2,6-dinitrotoluene, and nitroglycerin were not
detected in any of the samples and were not selected as COPCs, although it should be noted that the
guantitation limits for all samples exceed screening levels. Antimony was not detected in any of the

samples collected at this subarea and was not selected as a COPC for the Phase | RFI, although it
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should be noted that only five samples had quantitation limits greater than the screening level (65
percent). Regardless, antimony is a known munitions constituent and will be carried forward in the

sampling program during the Full RFI.

55.2 Exposure Assessment

This section presents the exposure assessment for the Potential OB/OD Subarea. The methodology
used to determine the exposure point concentration (the concentrations of COPCs to which a receptor is

exposed) is also presented.

Receptors may come into contact with COPCs through direct contact with soil. For purposes of this risk
screening, the exposure assessment will assume that a future resident could be exposed to COPCs
through direct contact with soils. The exposure assessment assumptions (e.g., soil ingestion rates, etc.)
are those specified in (or modified from) the calculation of the Regional RSLs for the hypothetical future

resident.

The EPC is the COPC concentration to which the receptor is exposed. The maximum concentration was
used as the EPC for the Potential OB/OD Subarea.

5.5.3 Risk Characterization

The risk characterization for COPCs is conducted using the simple risk-ratio technique. The risk
characterization results for COPC concentrations detected in the Potential OB/OD Subarea surface soil
are presented in Table 5-5. Cancer and noncancer risk estimates were developed for the hypothetical
future resident, using the maximum concentrations for COPC concentrations in soil and available RSLs.
As previously noted, the RSLs represent a HQ of 1 for non-carcinogens and an ILCR of 1x10° for
carcinogens. Hazard estimates were developed using the following simple ratio, where X represents the
HQ for each COPC:

RSLs = Hazard Quotient of 1
EPC for COPC X

Cancer risk estimates were developed using the following simple ratio, where X represents the cancer
risk for each COPC:
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RSLs = Cancer Risk of 1x10®
EPC for COPC X

HQs and cancer risks for the hypothetical future resident are summarized below for surface soils:

COPC Hazard Quotient
ARSENIC 0.2
Sum = 0.2

HQs for the COPC arsenic were less than 1 indicating that adverse non-carcinogenic health effects are
not anticipated under the conditions established in the exposure assessment.

Cancer risk estimates for the carcinogenic surface soil COPC are summarized below:

COPC Cancer Risk
ARSENIC 8.7x10°®
Sum = 9x10°

Cancer risk for arsenic was within the USEPA'’s target risk range of 1x10™ to 1x107°.

5.6 ECOLOGICAL SCREENING-LEVEL HAZARD/RISK ASSESSMENT

Only arsenic and lead exceeded their respective PALs. Upon further examination, the arsenic PAL
exceedance was selected based on human health criteria. The ecological screening value is greater (i.e.,
less stringent) than both the human health screening value and facility background level for arsenic, and
arsenic concentrations did not exceed the ecological screening value (18 mg/kg); therefore, arsenic is not
an ecological issue. For lead, the PAL was selected based on facility background concentration; the
ecological screening level for lead is 11 mg/kg, and, although not highly elevated at the OB/OD Subarea

(74 mg/kg maximum), lead could present an ecological risk.

5.7 CONCLUSIONS
MEC

Surface MEC/MPPEH: No MEC/MPPEH was discovered during the Phase | RFI of the OB/OD Subarea.
Note that nearby the subarea, two old-style copper blasting caps were discovered at archeological site
RR9 about 100 feet apart in January 2010; the items were expended and do not pose a hazard; also,

several small arms shell casings, fragments, and expended blank rounds were observed in and around
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RR9. Although these fragments and blank rounds do not present an explosive hazard, their presence is
indicative of historical small arms activities at SWMU 77. These were the only munitions related items

discovered during UXO support operations for this project.

Subsurface MEC/MPPEH: Twelve subsurface anomalies were encountered during the analog detector-
aided survey of the OB/OD Subarea. The locations generally matched that of the electromagnetic (EM)
geophysical surveys subsequently conducted. For the OB/OD Subarea, geophysical data was collected
for the EM61 inphase response, EM31 quadrature response, and EM 31 inphase response. Numerous
anomalies were encountered. The EMG61 results were most instructive of shallow anomalies; 58
anomalies were identified and most were indicative of individual items, although four clusters of
anomalies were identified. The EM31 data was more instructive of potential deeper anomalies. The
nature of the buried metallic items detected cannot be determined from the geophysical survey alone.
The anomalies may be reflective of outcrops of volcanic bedrock present at SWMU 77. Weathered
bedrock was exposed at the OB/OD Subarea land surface, particularly at steep embankments and,
moreover, refusal due to bedrock during soil boring occurred at shallow depths. A limited subsurface
investigation was conducted but if bedrock is encountered consistently at shallow locations throughout
the subarea, it is unlikely that subsurface disposal would have been conducted, although surface OB/OD

operations may still have occurred.

MC

Surface soil was investigated at five locations in anomalous areas identified during the geophysical
survey. Based on the limited data collected, only lead was of potential ecological concern based on
evaluation of analytical results; the PAL for lead was based on facility background concentration and

although not elevated at the OB/OD Subarea (74 mg/kg maximum), may present an ecological risk.

5.8 UPDATED CSM

The CSM describes the site and its environmental setting. The CSM has been updated based on
information from the findings of this Phase | RFIl. Figure 5-8 present the CSM Information Profile,
Figure 5-9 presents the MC Exposure Pathway Analysis for the Potential OB/OD Subarea, and
Figure 5-10 presents the MEC Exposure Pathway Analysis for the Potential OB/OD Subarea.
Section 10.0 presents the tabular CSM Information Profile addressing SWMU 77 as a whole, while also

considering and summarizing subarea-specific findings developed and detailed herein.
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Figure 5-8 presents the updated CSM for the MC exposure pathways. From use of the OB/OD subarea
there is potential contamination of the soil. The current or future receptors for the OB/OD subarea are
recreational users, commercial/industrial workers, outdoor workers, construction workers, trespassers,
residents, and biota/critical ecological habitat. The human receptors at the OB/OD subarea may be
exposed to potential contamination from surface soil, subsurface soil (from direct contamination or
infiltration from surface soil), and groundwater (leaching of soil contamination). Stormwater is not present
so the stormwater erosion runoff pathway is not complete. All the human receptors would be exposed to
surface soil and; therefore, complete exposure routes exist for exposure to surface soil from ingestion,
direct contact, and inhalation of dust. However based on the Human Health Risks screening risks
contamination is at an acceptable level. For subsurface soil, outdoor workers, construction workers, and
residents could potentially be exposed to subsurface soil and; therefore, potentially complete pathways
exist for exposure to subsurface soil from ingestion, direct contact, and inhalation of dust.
Commercial/industrial workers, outdoor workers, construction workers, and residents could potentially be
exposed to groundwater. Therefore, a potentially complete pathway exists for these receptors from

exposure to groundwater through ingestion, dermal contact, and inhalation.

59 RECOMMENDATIONS

A Full RFI is recommended for the OB/OD Subarea. The scope of effort for the Full RFI, which will
include further characterization, delineation, and intrusive investigations, will be determined during project

planning.

For MEC, the Full RFI should include intrusive investigation of the subsurface anomalies encountered
during the Phase | RFI to determine the source of the anomalies. The intrusive investigation should focus

on, but not be limited to, the four clusters of anomalies encountered.

For MC, based on the extensive anomalies throughout the area, the Phase | RFI is inadequate in fully
characterizing site contamination. Based on the Phase | sampling effort, only lead in surface soil
presents a potential ecological risk; lead concentrations are relatively low compared to the PAL. The Full
RFI should be coordinated with the MEC/MPPEH Full RFI to collect biased maximum concentration
samples if and where subsurface materials are encountered during intrusive investigation that could be
sources of contamination, either MC (to include metals considered COPCs for the Full RFI: antimony,
arsenic, copper, lead, and zinc) or non-MC related; full analyte list to be developed during the Full RFI
project planning meeting. Additional investigation is also needed to determine if the shallow depth to
bedrock is consistent throughout areas where anomalies were present. Weathered bedrock was exposed

at the OB/OD Subarea land surface, particularly at steep embankments and refusal due to bedrock during
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soil boring occurred at shallow depths. Also, additional soil sampling is warranted in and around the area,

targeting anomaly areas as well as additional locations within the historical berm locations to adequately

characterize these areas.
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SAMPLE COLLECTION AND ANALYSIS SUMMARY

TABLE 5-1

SWMU 77 — POTENTIAL OPEN BURN/OPEN DETONATION SUBAREA
NAVAL ACTIVITY PUERTO RICO

CEIBA, PUERTO RICO

Location Sample Number Date Medium Depth Fixed-Base
Collected Collected Laboratory
(feet) Analyses
770BSB001 | 770B-SS001-G00.5 5-22-10 Soil 0-0.5 Explosives,
770B-FD052210-01 | 5-22-10 0-05 | Nitroglycerin, and
Select Metals
770B-SB001-G0102 5-22-10 1-1.5
770BSB002 | 770B-SS002-G00.5 5-22-10 0-0.5
770BSB003 | 770B-SS003-G00.5 5-22-10 0-0.5
770BSB004 | 770B-SS004-G00.5 5-22-10 0-0.5
770BSB005 | 770B-SS005-G00.5 5-22-10 0-0.5
770BSB006 | 770B-SS006-G00.5 5-22-10 0-0.5

1. Select metals include: lead, antimony, arsenic, copper, and zinc.
Soil pH collected at 770BSB002.
FD = Fixed-base laboratory field duplicate.




FREQUENCY OF DETECTION IN SURFACE AND SUBSURFACE SOIL

TABLE 5-2

SWMU 77 - POTENTIAL OPEN BURN/OPEN DETONATION SUBAREA
NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

Frequency Minimum Maximum Locayon of Sample of Maximum Minimum Maximum PAL - Surface | PAL - Subsurface USEPA Ger.wenc
Parameter | of petection|  Result Result Maximum Detection Non- Non- Soil Soil Ssks Migration to
Detection Detection Detection GW 2 DAF=20

Explosives (mg/kg)
HMX 1/7 1.78 NJ| 1.78 NJ 770B-SB005 770B-SS005-G00.5 0.1 0.1 29 29 46
RDX 5/7 0112 J ] 021 J 770B-SB002 | 770B-SS002-G00.5 0.1 0.1 5.5 5.5 0.0046
Inorganics (mg/kg)
ARSENIC 6/7 0.825 3.41 770B-SB001 | 770B-SS001-G00.5 0.82 0.82 2.65 6.6 5.8
COPPER 6/6 74.9 133 770B-SB005 | 770B-SS005-G00.5 - - 168 120 920
LEAD 717 2.18 74 770B-SB005 | 770B-SS005-G00.5 - - 22 11 280
ZINC 6/6 65 81.5 770B-SB005 | 770B-SS005-G00.5 - - 115 92 13600
Miscellaneous Parameters
[PH [ 1/1 | 5.79 [ 5.79 | 770B-SB002 | 770B-SS002-G00.5 | -- -- NA NA NA

1. Refer to Appendix J for PAL source and reference.
2. USEPA generic soil screening level (SSLs) migration to groundwater screening levels are presented for informational purposes. A dilution atttenuation factor of 20 has
been applied to values as presented in the November 2010 USEPA RSL Table.

Associated Samples:
770B-SB001-G0102
770B-SS001-G00.5
770B-SS001-G00.5-AVG
770B-SS001-G00.5-D
770B-SS002-G00.5
770B-SS003-G00.5
770B-SS004-G00.5
770B-SS005-G00.5
770B-SS006-G00.5

mg/kg = Milligrams per kilogram.

J = Value is estimated.

NJ = Tentative detection.
NA = Not applicable.
HMX = Cyclotetramethylene-tetranitramine.
RDX = Cyclotrimethylenetrinitramine.

PAL = Project Action Limit.




TABLE 5-3

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE AND SUBSURFACE SOIL
POTENTIAL OPEN BURN/OPEN DETONATION SUBAREA
NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

PAGE 1 OF 2

SAMPLE ID PAL PAL 770B-SS001-G00.5 | 770B-SS001-G00.5-AVG | 770B-SS001-G00.5-D | 770B-SB001-G0102 | 770B-SS002-G00.5 | 770B-SS003-G00.5

LOCATION Surface | Subsurface 770B-SB001 770B-SB001 770B-SB001 770B-SB001 770B-SB002 770B-SB003

DATE Soil Soil 20100522 20100522 20100522 20100522 20100522 20100522

SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
RESULT | MDL RESULT | MDL RESULT | MDL RESULT [ MDL| RESULT | MDL | RESULT | MDL

Explosives (mg/kg)

HMX 29 NA 0.1 U 0.1 0.10 U 0.1 0.1 U 0.1 0.1 U 0.1 0.1 U 0.1 0.1 U 0.1

RDX 5.5 NA 0.112 J 0.1 0.1195 J 0.1 0.127 J 0.1 0.205 J 0.1 0.21 J 0.1 0.1U 0.1

Inorganics (mg/kg)

ARSENIC 2.65 6.66 3.41 [SS] 3.285 [SS] SECHES 0.855 0.825 0.313] 137 J Jo0.796| 082U 0.82

COPPER 168 120 14.3 114 0.521 83 1.33 95.2 1.37

LEAD 22 11 22.8 [SS] 24.05 [SS] 25.3 [SS] 4.28 2.18 0.156 13.3 0.398 15.4 0.41

ZINC 115 92 1.43 75.1 0.521 72.5 1.33 77.4 1.37

Miscellaneous Parameters

[PH NA NA [ - [ - ] - [ - | - [ - - = 579 o1 ] - | -




TABLE 5-3

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE AND SUBSURFACE SOIL
POTENTIAL OPEN BURN/OPEN DETONATION SUBAREA
NAVAL ACTIVITY PUERTO RICO

CEIBA, PUERTO RICO
PAGE 2 OF 2

SAMPLE ID PAL PAL 770B-SS004-G00.5 | 770B-SS005-G00.5 | 770B-SS006-G00.5
LOCATION Surface | Subsurface 770B-SB004 770B-SB005 770B-SB006
DATE Soil Soil 20100522 20100522 20100522
SAMPLE CODE NORMAL NORMAL NORMAL

RESULT | MDL RESULT | MDL | RESULT | MDL
Explosives (mg/kg)
HMX 29 NA 01U 0.1 1.78 NJ 0.1 0.1 U 0.1
RDX 5.5 NA 0.138 J 0.1 0.167 NJ 0.1 0.1 U 0.1
Inorganics (mg/kg)
ARSENIC 2.65 6.66 1.49 J 0.908 2 0.413 1.45 0.341
COPPER 168 120 99.3 1.51 133 0.688 74.9 0.569
LEAD 22 11 26.1 [SS] 74 [SS] 0.206 9.66 0.171
ZINC 115 92 71.9 1.51 81.5 0.688 65 0.569
Miscellaneous Parameters
[PH NA NA - [ - ] -- [ --

mg/kg = Milligrams per kilogram.

J = Value is estimated.

U = Analyte not detected at the reporting limit left of the letter.

NJ = Tentative detection.

R = Analyte may or may not be present. Value is unreliable.

SS = Surface soil.
NA = Not applicable.

HMX = Cyclotetramethylene-tetranitramine.
RDX = Cyclotrimethylenetrinitramine.

MDL = Method detection
PAL = Project Action Lim

limit.
it.

Shaded concentrations exceed PALs.




TABLE 5-4

HUMAN HEALTH IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN
SWMU 77 - POTENTIAL OPEN BURN/OPEN DETONATION SUBAREA
NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

Maximum Location of ; : Residential . .

Chemical Frequer.wy(lc;f Detected Maximum Detected CBackgrtoutnd Res.ldentlal |@ COPC Recs(l)dlfcn:t)lal

Detection™ | concentration | Concentration oncentration |Screening Leve Rationale '
Explosives (mg/kg)
HMX 1/7 1.78 NJ 770B-SB005 NA 380 N No BSL
RDX 5/7 0.21 J 770B-SB002 NA 55 C No BSL
Inorganics (mg/kg)
ARSENIC 6/7 3.41 770B-SB001 Yes ASL
COPPER 6/6 133 770B-SB005 No BSL
LEAD 77 74 770B-SB005 No BSL
ZINC 6/7 81.5 770B-SB005 No BSL

(1) Sample and duplicate are considered as two separate samples when detereming the minimum and maximum detection and as one sample when
determining the frequency of detection.
(2) USEPA Regional Screening Level (USEPA, November 2010). Regional screening levels. Noncarcinogenic values are divided by ten.

ASL = Maximum concentration is above screening level.
BSL = Maximum concentraiton is below screening level.
C= Carcinogen.

COPC = Chemical of Potential Concern.

Shaded concentrations exceed the screening level.



TABLE 5-5

HUMAN HEALTH SURFACE SOIL RISK EVALUATION

SWMU 77 - POTENTIAL OPEN BURN/OPEN DETONATION SUBAREA
NAVAL ACTIVITY PUERTO RICO

CEIBA, PUERTO RICO

barameter Exposure Point Cancer Risk : Ha;ard Index .
Concentration® USEPA RSL® Estimated USEPA RSL® Primary Target | Estimated
ILCR Organs HO
Inorganics (mg/kg)
ARSENIC 3.41 0.39 8.7E-06 22 Card'g‘ﬁ?nscu'ar 0.16
Total ILCR = 9.E-06 Total HI = 0.2

HI = Hazard index.

HQ = Hazard quotient.

ILCR = Incremental Lifetime Carcinogenic Risk.

RSL = Regional Screening Level.

USEPA = United States Environmental Protection Agency.
mg/kg = Milligrams per kilogram.

1 - Maximum concentration was used as the exposure point concentration.

2 - Source: USEPA, November, 2010. Residential Soil Screening Values.

Target Organ His
Total Carciovascular HI = 0.2
Total Skin HI = 0.2
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FIGURE 5-9
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6.0 SWMU 77 — POTENTIAL MUNITIONS TRENCH SUBAREA

6.1 SITE BACKGROUND

6.1.1 Historical Information

The Potential Munitions Trench Subarea is located between the 200-yard and 100-yard firing lines of the
Rifle Range, south of the existing unpaved road (Figure 1-2). Based on historical aerial photographs
indicating potential trench areas, it was speculated that subsurface disposal may have occurred in this

area.

Potential Munitions Trenches, 1958

Operation of the suspected trenching subarea occurred sometime prior to 1958 (possibly as early as
1940) until October 1961. The area is currently heavily wooded except on the four potential trenches on
the eastern side of the subarea that are covered with overgrown grasses. Although no visible evidence of
MEC/MPPEH exists, long grassy strips hidden within the wooded area and aligned with the suspected
trench locations in historical aerial photographs make the area highly suspect for MEC/MPPEH (and non-

munitions debris, unknown waste material, and/or debris).

6.1.2 Previous Investigations and Studies

There were no prior investigations conducted or reports prepared for the Potential Munitions Trench
Subarea.

Phase | RFI UFP-SAP

As discussed above, in support of the Phase | RFI process, a visual survey of the Potential Munitions
Trench Subarea was conducted in August 2009 by Tetra Tech, Navy, PREQB, and USEPA
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representatives. No evidence of MEC/MPPEH was observed during the site walk or previous June 2009

Tetra Tech site visit.

6.1.3 Munitions-Related Training, Storage, and Usage

For trenching operations, a trench is typically excavated, munitions are added to the trench and
excavated soils are typically returned to a trench as cover material and then operations proceed to a new
trench. In this scenario, although a stray MEC item may be encountered at the surface, MEC was largely
expected in the subsurface and thus subsurface MEC/MPPEH are of primary concern. Because no
records of the Potential Munitions Trench Subarea exist other than the aerial photographs, where trench-
like features are visible, depths and types of buried material (if any) are uncertain and may not be limited
to munitions related items. The maximum depth of subsurface MEC is assumed to be 10 feet bgs based

on the standard reach of a backhoe that likely would have been used for excavation purposes.

6.1.4 Munitions Constituents

MC contamination may be present at SWMU 77 - Potential Munitions Trench Subarea from munitions
potentially disposed/buried in the area. Potential MC which could be present at the site could include
metals, explosives, and propellants, in addition to non-MC contaminants from unknown debris and/or
waste material. These constituents could have contaminated surface soil, subsurface soil, and

groundwater.

6.1.5 Current Land Use and Anticipated Future Land Use

The Potential Munitions Trench Subarea is presently a wooded, unused area. There are currently no
specific plans to develop SWMU 77 at this time; however, the potential exists for SWMU 77 to be

developed as an ecotourism area with a hotel.

6.2 MEC PHASE | RFI FIELD ACTIVITIES

MEC/MPPEH Phase | RFI field activities for the SWMU 77 - Potential Munitions Trench Subarea included
performing site boundary layout, vegetation management, and a UXO detector-aided surface survey to
determine the presence and quantity of MEC, MEC debris, or MPPEH. The MEC investigation was
performed in accordance with the Phase | RFI UFP-SAP. In addition, geophysical surveys were

performed at this site because of the potential for buried materials in this area.
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6.2.1 Detector-Aided Surface Surveys

6.2.1.1 Scope

Activities at SWMU 77 - Potential Munitions Trench Subarea included the following:

e Light brush cutting with hand tools.

e Completion of a UXO detector-aided surface survey.

e Locating non-MEC debris (construction debris, etc).

e Collecting GPS data for all anomalies, surface debris, and other site features.

e Determining Phase | RFI sampling locations for MC.

6.2.1.2 Equipment and Methodology

All activities involving work in areas potentially containing MEC hazards were conducted in full
compliance with the UFP-SAP regarding personnel, equipment, and procedures. A Schonstedt GA-52Cx
and White's Spectrum XLT were used to survey all accessible areas within the Potential Munitions Trench

Subarea boundaries (Figures 6-1 and 6-2).

6.2.1.3 Quality Assurance/Quality Control

The project UXO Safety/QC personnel completed daily QC reports (Appendix C) for activities performed
during collection of MEC data for the Potential Munitions Trench Subarea. The daily QC reports indicated
that at the Potential Munitions Trench Subarea, 10 percent of the detector-aided surface survey lanes
were inspected by project UXO Safety/QC personnel for QC purposes as required by the UFP-SAP (Tetra
Tech, 2010). All personnel performed the Phase | RFI tasks safely, and the detector-aided surface

survey passed the QC check with acceptable results.

The UXOQCS/UXOSO conducted QC surveillance of various Phase | RFI activities such as vegetation
management, the UXO detector-aided surface survey, and QC checks, which all met the QC

requirements with acceptable results.

6.2.1.4 Work Plan Deviations

All Phase | RFI activities at the Potential Munitions Trench Subarea were performed in accordance with
the UFP-SAP (Tetra Tech, 2010).
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6.2.1.5 Results

UXO Technicians performed the analog detector-aided surface survey with a Schonstedt GA-52Cx and a
White's Spectrum XLT for the Potential Munitions Trench Subarea, which included the grassy main
potential trench areas located in the northeastern portion of the site and meandering path coverage of the
remaining wooded area of the site, including the two smaller potential trench (burial pits) areas located

southwest of the four main potential trench areas (see Figure 6-1).

The wooded area contained very thick jungle, and would have required extensive vegetative removal
activities in order to conduct 100 percent coverage. The UXO technicians performed detector-aided
surface surveys using the Schonstedt GA-52Cx and White’s Spectrum XLT instruments to scan the
wooded area, and found no anomalies with the exception of old car parts on the surface. No GPS data
were collected for the wooded area of the site because of the thick jungle canopy which prohibited GPS

transmittal.

More than 70 subsurface anomalies were identified for the Potential Munitions Trench Subarea in the
area of the four eastern potential trenches; and none were encountered in the area of the two smaller
southern potential trench areas. In the northeastern potential trench area, no surface debris or
MEC/MPPEH were identified. Appendix D contains a complete list of the subsurface anomalies identified

at the Potential Munitions Trench Subarea.

6.2.2 Geophysical Survey

6.2.2.1 Scope

A geophysical survey using a Geonics EM31-MKIl and EM61-HH was performed along profile lines with a
spacing of 2 to 3 feet over the accessible portions of the Potential Munitions Trench subarea; more
specifically, the main four potential trench areas where grassy strips were present. The traverses were
established and pre-cleared by UXO Technicians via the detector aided survey. Along profile lines, data
station spacing depended on walking pace along the survey line (somewhat variable), but was generally
less than 1 foot. The EM31 data were collected in the vertical dipole orientation in order to get deeper
penetration. Color contour maps of the geophysical data and results are shown on Figures 6-3 through
6-5.
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6.2.2.2 Equipment and Methodology

The geophysical surveys were performed using the Geonics EM31-MKIl frequency domain
electromagnetic conductivity meter, and the Geonics EM61-HH time domain magnetometer. A Trimble
AG114 with WAAS GPS was used to provide sub-meter positioning of the readings.

6.2.2.3 Quality Assurance/Quality Control

All geophysical surveys were performed in compliance with the UFP-SAP. In addition to the equipment
calibration and QC tests mentioned in Section 3, the geophysical surveys were managed and performed
by qualified geophysicists who met the requirements stated in USACE DID OE-025.1 (USACE, 2002). A
UXO Technician Il or higher was present throughout the installation and removal of the IVS to provide

UXO avoidance support, and also to escort the geophysical teams on the survey sites.

The UXO Safety/QC Specialist conducted QC surveillance of various project activities that could affect
geophysical performance, such as mobilization and site preparation, vegetation management, UXO
detector-aided surface surveys, and QC checks, and the setup of the IVS test grid. All passed the QC
surveillance with acceptable results. UXO personnel completed daily QC reports, QC surveillance
reports, daily and weekly field activity logs, and daily tailgate safety briefing signature sheets as they
pertained to some degree to the geophysical surveys. This documentation is included in Appendix C.
Geophysical personnel completed IVS and QC documentation through forms, notes and checklists

provided in Appendix C and Appendix D.

6.2.2.4 Work Plan Deviations

There were no deviations from the work plan, with the exception that the work was contracted to GeoView
Inc. instead of being performed by Tetra Tech personnel because of scheduling conflicts. Additionally,
GeoView Inc. utilized Surfer to contour and interpret the data instead of Geosoft Montaj. Transects were
established during the detector aided survey, and geophysics were performed along these established

transects in accordance with the UFP-SAP.

The UFP-SAP recognized that wooded areas may be inaccessible for geophysical surveying, and the site

was in fact too densely wooded to conduct the survey in the southwestern portion of the site.
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6.2.2.5 Results

Figures 6-2 through 6-4 display the interpretation of the site data for the main potential trenches in the
northeastern portion of the subarea, and additionally, the walking paths for the geophysical survey. Data
indicate that the subsurface metallic items are scattered throughout SWMU 77 Potential Munitions Trench
Subarea, with the highest density of EM61-MKII HH anomalies trending northwest to southeast, aligned in
the same direction as the trench orientation shown on the historical aerial photographs. The nature of the
buried metallic items detected cannot be determined from the geophysical data alone. The EM61-MKII
HH data indicate two significant lines of anomalies trending northwest to southeast: 1 through 11, and 15
through 28. There are scattered EM61-MKIl HH anomalies throughout the surveyed area. However, it
should be noted that the survey area avoided densely vegetated areas, which parallel the trend lines and
may represent the burial trenches. As indicated in the UFP-SAP, the vegetation was not disturbed for the
Phase | RFI in order to protect the habitat. Therefore, the anomaly areas may actually be wider than

shown on the figures.

The EM31, which is able to penetrate deeper than the EM61-MKIl HH, identified five northwest to
southeast trending anomalies that may be trenches, including the same two lines indicated by the EM61.
These are best demonstrated on Figure 6-3 which displays a contour of the EM31 inphase response.
Both the darker blue and the yellow-red areas are seen as anomalous. The conductivity data (the
guadrature response contour map is displayed on Figure 6-4) also display northwest to southeast
trending anomalies as blue, yellow, and red areas. Five potential trenches are also displayed on the
conductivity data, although the contrast is somewhat subdued compared to the inphase response. Again,
the EM31 data did not include the most heavily vegetated areas, which also trend northwest to southeast
and may be the actual location of the trenches. These topographically lower, vegetated areas may be a
result of subsidence of the former trenches/cover material, or they may be borrow areas used to cover the

former trenches.

6.2.3 Data Quality Review/Usability

The geophysical surveys were conducted by a qualified geophysicist, and the data collected fulfilled the
procedure, coverage, and accuracy requirements of the UFP-SAP. Section 3.3.3.6 describes the QA/QC
activities conducted for this site, and QA/QC documentation for the MEC phase of the Phase | RFI is
included in Appendix C. All phases of the work have been verified and the collected data are usable.
Appendix E contains the Data Quality Review and Usability Checklist.
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6.3 MC PHASE | RFI FIELD ACTIVITIES
6.3.1 Field Activities

Surface soil samples were collected for FBL analysis to determine whether the suspected site activities
have resulted in contamination of the site soils. UXO avoidance procedures were followed at all of the
sampling locations. Table 6-1 provides a summary of the samples collected, duplicate locations, and the
analytical program. GPS survey data were collected at the sampling locations. The MC sampling and
cross-section trace locations are shown on Figure 6-6. Sample log sheets are provided in Appendix F.

6.3.2 Work Plan Deviations

There were no deviations from the work plan.

6.3.3 Field Data Collection

Soil Boring Location Rationale

Three surface soil samples were to be collected. As per the SAP, the locations were to be field located
based on the results of the geophysical surveys and/or the presence of surface MEC/MPPEH. As
previously discussed, no surface MEC/MPPEH was encountered. Numerous anomalies were
encountered throughout the grassy strip areas and three sample locations (77MTSB001, 77MTSB002,

and 77MTSBO003) were collected providing coverage over the area.

Surface Soil Sampling Results

The site soil consisted primarily of fine sand and silty loam with some gravel. Auger refusal was
encountered at all of the soil boring locations at 0.5 feet bgs. Weathered bedrock was exposed at the
land surface in many areas on site particularly at steep embankments. The bedrock in the area is
volcaniclastic (USGS, 1999 Open File Report 98-038). Figure 6-6 Geologic Cross Section B-B’ depicts a

generalization of the shallow subsurface materials at the site.

Bullets and lead fragments were not seen in the area.

Three surface soil samples (0 to 0.5 foot bgs) were collected during the field activities for FBL analysis.
The sample locations were based on geophysical survey results. The sampling coordinates for three soil

borings were uploaded onto a GPS unit and used to navigate to the sampling locations. The samples

were submitted to the FBL for explosives, NG, and selected metal analysis: antimony, arsenic, copper,
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lead, and zinc. As stated in the UFP-SAP, samples were also to be collected for non-MC analysis (TCL
VOCs, SVOCs, pesticides, PCBs, and cyanide) if anomalies were not identified during the MEC
investigation; however, because anomalies were detected in this subarea, samples were not collected for
non-MC analysis and will instead be addressed during the Full RFI. Soil pH was also analyzed in one of

the three samples.

6.4 PHASE | RFI DATA COLLECTION RESULTS

6.4.1 MC Sampling Results and Comparison with PALsS

This section presents the analytical results of surface soil sampling conducted at the Potential Munitions
Trench Subarea. Analytical results are discussed and compared to the PALs. Summary statistics for
these soil samples are provided in Table 6-2, and concentrations of analytes detected in at least one soil

sample are summarized in Table 6-3.

Three discrete surface soil samples were collected analyzed for select metals, explosives, and propellant
(NG). One explosive (RDX) and all five metals (antimony, arsenic, copper, lead, and zinc) were detected,;
however, all were at concentrations below the PALs. NG was not detected.

The pH of the soil was 5.44.

6.4.2 Data Usability

Data usability was evaluated based on the results of data verification, data validation, and the DQR,
which are discussed in Appendix H. Based on the DQR for the Potential Munitions Trench Subarea,
Phase | RFI data are of acceptable quality to make decisions on the path forward for the subarea. The
following summarizes the evaluation for the individual DQIs for the Potential Munitions Trench Subarea

analytical results:

¢ Validation process - In accordance with the UFP-SAP, full data validation was conducted. Based on

the validation results, no data collected for the Potential Munitions Trench Subarea were rejected.
e Completeness - Sample collection completeness for all sample types was 100 percent. The sample
analytical completeness for all sample types was also 100 percent. The completeness evaluation for

the Potential Munitions Trench Subarea is tabulated in Tables H-2 and H-3 of Appendix H.

e Sensitivity - Sensitivity for all analytes was sufficient for the purposes of this investigation.
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e Laboratory Accuracy - The %R for 18 laboratory control samples for the project as a whole ranged
from 125 to 136 %R for NG, indicating NG data were qualified because laboratory control sample
noncompliance is biased high. The qualified results were not rejected for the NG data and are
therefore considered usable data. Sensitivity for all other analytes was sufficient for the purposes of

this investigation.

e Precision - No data were qualified because of field or laboratory duplicate imprecision. The

laboratory did not analyze any laboratory duplicate samples.

e Comparability - No comparability issues were noted.

e Representativeness - The reported data are adequately representative of site conditions and intended

populations at the Potential Munitions Trench Subarea.

6.5 HUMAN HEALTH SCREENING-LEVEL HAZARD/RISK ASSESSMENT

Only a preliminary risk screening was conducted for the Potential Munitions Trench Subarea because no
PALs were exceeded. As per Table 6-4, it was verified that there are no COPCs for this subarea. Three
chemicals (1,3-dinitrobenzene, 2,6-dinitrotoluene, and nitroglycerin) had quantitation limits that exceeded
screening levels. 1,3-Dinitrobenzene, 2,6-dinitrotoluene, and nitroglycerin were not detected in any of the
samples and were not selected as COPCs, although it should be noted that the quantitation limits for all
samples exceeded screening levels. For the purpose of Phase | RFI evaluation, COPCs were selected
on the basis of the comparison of the maximum detected concentration to PALs (which consider available
screening concentrations and background concentrations); a chemical is designated as a COPC for the
purpose of Phase | RFI evaluation, if the chemical was reported as detected at least once at a
concentration greater than the screening concentration and background concentration. A chemical was
not designated as a COPC if the chemical was reported as detected at least once at a concentration
greater than the screening concentration but was not detected at a concentration greater than

background concentrations

6.6 ECOLOGICAL SCREENING-LEVEL HAZARD/RISK ASSESSMENT

No constituents exceeded their respective PALs and the PALs considered human health, facility

background, and ecological levels.
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6.7 CONCLUSIONS

MEC

Surface MEC/MPPEH: No MEC/MPPEH was discovered during the Phase | RFI of the Potential
Munitions Trench Subarea.

Subsurface MEC/MPPEH: More than 70 subsurface anomalies were encountered during the detector-
aided survey of the Potential Munitions Trench Subarea. The general locations matched that of the EM
geophysical surveys subsequently conducted over the main suspect trench area in the eastern portion of
the subarea. For this portion of the Potential Munitions Trench Subarea, geophysical data was collected
for the EM61 inphase response, EM31 quadrature response, and EM 31 inphase response. The EM31
results were most instructive of deeper anomalies; five anomaly lines were identified trending northwest
to southeast, aligned in the same direction as the orientation of the suspect trenches shown on the
historical aerial photographs. When compared with the EM61 results, it appears that the two trenches
furthest northeast are shallower than the other trenches. For the western portion of the subarea, no
subsurface anomalies were encountered during the detector-aided survey and the area was too thickly

wooded to conduct a geophysical survey.

The source of the anomalies detected cannot be determined from the geophysical survey alone.
Moreover, anomalies are not necessarily indicative of buried metal but instead could be reflective of
outcrops of naturally occurring volcaniclastic bedrock present at SWMU 77. Weathered bedrock was
observed to be exposed at the Potential Munitions Trench Subarea land surface, particularly at steep
embankments and, moreover, refusal due to bedrock during soil boring occurred at shallow depths. A
limited subsurface investigation was conducted but if bedrock is encountered consistently at shallow

locations throughout the subarea, it is unlikely that subsurface disposal would not have been conducted.

MC

Surface soil was investigated at three locations in anomalous areas identified during the geophysical

survey. Based on the limited data collected, no PALs were exceeded.

6.8 UPDATED CSM

The CSM describes the site and its environmental setting. The CSM has been updated based on the
findings of this Phase | RFI (Figure 6-7). Figure 6-8 presents the MC Exposure Pathway Analysis for the

Potential Munitions Trench Subarea, and Figure 6-9 present the MEC Exposure Pathway Analysis for the
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Potential Munitions Trench Subarea. Section 10.0 presents the tabular CSM Information Profile
addressing SWMU 77 as a whole, while also considering and summarizing subarea-specific findings

developed and detailed herein.

6.9 RECOMMENDATIONS

A Full RFI is recommended for the Potential Munitions Trench Subarea. The scope of effort for the Full
RFI, which will include further characterization, delineation, and intrusive investigations, will be

determined during project planning.

For MEC, the Full RFI should include intrusive investigation to characterize the source of the anomalies.
The intrusive investigation should focus on the six linear anomaly lines identified, recognizing the
anomalies may be wider than they appear considering the geophysical survey did not extend out into the
wooded areas. An expanded geophysical survey into the wooded areas should be considered during the
Full RFI as this area was not surveyed during the Phase | RFI and historical aerial photographs make this
area highly suspect for MEC/MPPEH.

For MC, based on the extensive anomalies throughout the area, the Phase | RFI is inadequate in fully
characterizing site contamination. Based on the Phase | RFI sampling effort, no analytes exceeded their
respective PAL. The Full RFI should be coordinated with the MEC/MPPEH Full RFI to collect biased
maximum concentration samples if and where subsurface materials are encountered during intrusive
investigation that could be sources of contamination, either MC (to include metals considered COPCs for
the Full RFI: antimony, arsenic, copper, lead, and zinc) or non-MC related; full analyte list to be
developed during the Full RFI project planning meeting. Additional investigation is also needed to
determine if the shallow depth to bedrock is consistent throughout areas where anomalies were present.
Also, additional soil sampling is warranted in and around the area, targeting anomaly areas in the

northeastern portion of the subarea and also including the southwestern portion of the subarea.
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TABLE 6-1

SAMPLE COLLECTION AND ANALYSIS SUMMARY
SWMU 77 — POTENTIAL MUNITIONS DISPOSAL TRENCH SUBAREA
NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

Location Sample Number Date Medium Depth Analyses
Collected Collected
(feet)
77TMTSB0O01 | 77MT-SS001G-00.5 5-22-10 Soil 0-0.5 Explosives,
77MTSB002 | 77MT-SS002G-005 | 5-22-10 0-05 | Nitroglycerin, and
Select Metals
77TMTSB003 | 77MT-SS003G-00.5 5-22-10 0-0.5

1.

Select metals include: lead, antimony, arsenic, copper, and zinc.
pH was collected at 77MTSB002.




TABLE 6-2

FREQUENCY OF DETECTION IN SURFACE SOIL

SWMU 77 - POTENTIAL MUNITIONS TRENCH SUBAREA

NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

. . Location of Sample of Minimum Maximum - . USEPA Generic SSLs
Frequency | Minimum | Maximum . ! Project Action - ) )
Parameter of Detection| Result Result Maximum Maximum Non- Non- Limit Migration to GW

Detection Detection Detection Detection DAF=20
Explosives (mg/kg)
[RDX 3/3 [ 0.169 J] 0.232 NJ| 77MT-SB001 | 77MT-SS001G-00.5] - - 5.5 0.0046
Inorganics (mg/kg)
ANTIMONY 2/3 0.541 J| 0.633 J | 77MT-SB002 | 77MT-SS002G-00.5 0.3 0.3 3.1 5.4
ARSENIC 3/3 0.675 1.53 77MT-SB002 | 77MT-SS002G-00.5 -- -- 2.65 5.8
COPPER 3/3 1.89 92.3 77MT-SB002 | 77MT-SS002G-00.5 -- -- 168 920
LEAD 2/3 2.47 3.89 77MT-SB002 | 77MT-SS002G-00.5 3.13 3.13 22 280
ZINC 3/3 35.3 57.1 77MT-SB003 | 77MT-SS003G-00.5 -- -- 115 13600
Miscellaneous Parameters
[pH [ 1/1 | 5.44 | 5.44 | 77MT-SB002 | 77MT-SS002G-00.5] -- -- NA NA

1. Refer to Appendix J for PAL source and reference.
2. USEPA generic soil screening level (SSLs) migration to groundwater screening levels are presented for informational purposes. A dilution atttenuation factor of 20 has
been applied to values as presented in the November 2010 USEPA RSL Table.

Associated Samples:
77MT-SS001G-00.5
77MT-SS002G-00.5
77MT-SS003G-00.5

mg/kg = Milligrams per kilogram.

J = Value is estimated.
NJ = Tentative detection.
NA = Not applicable.

RDX = Cyclotrimethylenetrinitramine.




SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL

TABLE 6-3

SWMU 77 - POTENTIAL MUNITIONS TRENCH SUBAREA
NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

SAMPLE ID Project 77MT-SS001G-00.5 77TMT-SS002G-00.5 77TMT-SS003G-00.5
LOCATION Action 77TMT-SB001 77TMT-SB002 7T7TMT-SB003
DATE Limit 20100522 20100522 20100522
SAMPLE CODE NORMAL NORMAL NORMAL
RESULT [ MDL RESULT | MDL RESULT | MDL
Explosives (mg/kg)
[RDX 556 | 0232 NJ [ 01 | 01693 [ 0.1 019J | o041
Inorganics (mg/kg)
ANTIMONY 3.1 03 U 0.3 0.633 J 0.601 0.541 J 0.298
ARSENIC 2.65 0.675 0.18 1.53 0.361 1.27 0.179
COPPER 168 1.89 0.3 92.3 0.601 13.4 0.298
LEAD 22 2.47 0.0899 3.89 0.18 3.13 U 0.0894
ZINC 115 35.3 0.3 48.8 0.601 57.1 0.298
Miscellaneous Parameters
[pH [ NA ] -- [ -- [ 5.44 [ 01 -- [ --
mg/kg = Milligrams per kilogram.

RDX = Cyclotrimethylenetrinitramine.

NJ = Tentative detection.

U = Analyte not detected at the reporting limit left of the letter.

J = Value is estimated.
NA = Not applicable.

MDL = Method detection limit.




TABLE 6-4

HUMAN HEALTH IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN

SWMU 77 - POTENTIAL MUNITIONS TRENCH SUBAREA

NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

. Location of . .
Chemical Frequenpy of I\Igi)t((lar:tir; Maximum Backgrour)d Residential o Reélglircl;ual Residential
Detection Concentration Detecteq Concentration | Screening Level Rationale COPC?
Concentration

Explosives (mg/kg)

[RDX 3/3 [ 0.232 NJ 77MT-SB001 NA 5.5 C No BSL
Inorganics (mg/kg)

ANTIMONY 2/3 0.633 J 77TMT-SB002 3.1N No BSL
ARSENIC 3/3 1.53 77MT-SB002 2.65 No BSL
COPPER 3/3 92.3 77MT-SB002 168 3100 N No BSL
LEAD 2/3 3.89 77MT-SB002 22 400 No BSL
ZINC 3/3 57.1 77MT-SB003 115 2300 N No BSL

(1) USEPA Regional Screening Level (USEPA, November 2010). Regional screening levels. Noncarcinogenic values are divided by ten.

ASL = Maximum concentration is above screening level.
BSL = Maximum concentraiton is below screening level.

C = Carcinogen.
N = Non-carcinogen.

COPC = Chemical of Potential Concern.

RDX = Cyclotrimethylenetrinitramine.

Shaded concentrations exceed the screening level.
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7.0 SWMU 77 — DETONATION AREA NEAR CONCRETE PAD SUBAREA

7.1 SITE BACKGROUND

7.1.1 Historical Information

The Detonation Area Near Concrete Pad Subarea is located southeast of the Potential OB/OD Subarea
between the 300-yard and 500-yard Rifle Range firing lines on the southern side of the unpaved road
(see Figure 1-2). Based on historical aerial photographs vegetation clearance at the subarea occurred
sometime between 1977 and 1985, and construction of the concrete pad used for target assembly
occurred by 1995. The area around the pad is level, grassy, and not maintained. A small open
depression located at the northern corner of the pad was observed and identified by the Base point of
contact as a small pit used for a one-time detonation event, but no visual evidence of MEC was observed

(the depression contained standing water).

Surface impression remaining from detonation pit.
Note puddle of water in center of depression after rain
event (August, 2009).

7.1.2 Previous Investigations and Studies

There were no prior investigations conducted or reports prepared for the Detonation Area Near Concrete

Pad Subarea.
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Phase | RFI UFP-SAP
As discussed above, in support of the Phase | RFI process, a visual survey of the Detonation Area Near
Concrete Pad was conducted in August 2009 by Tetra Tech, Navy, PREQB, and USEPA representatives.

No evidence of MEC/MPPEH was observed during the site walk. Nonmunitions-related surficial debris

(i.e., automobile parts) was noted during the visual survey.

7.1.3 Munitions-Related Training, Storage, and Usage

Observations at the Detonation Area Near Concrete Pad Subarea indicate that the one-time detonation
event appeared to have occurred in a small pit where an open depression now remains; therefore, the
presence of MEC/MPPEH was considered to be primarily a surface condition even though the center of
the detonation area is not at the same elevation as the surrounding ground surface. The maximum

probable depth from the one-time detonation is estimated to be approximately 1 foot bgs.

7.1.4 Munitions Constituents

MC contamination may be present at the Detonation Area Near Concrete Pad Subarea from munitions
suspected to be detonated in the area. Potential MC which could be present at the site could include
metals, explosives, propellants (NG), and non-MC contaminants. These constituents could have

contaminated surface soil, subsurface soil, and groundwater.

7.1.5 Current Land Use and Anticipated Future Land Use

There are currently no specific plans to develop SWMU 77 at this time; however, the potential exists for

SWMU 77 to be developed as an ecotourism area with a hotel.

7.2 MEC PHASE | RFI FIELD ACTIVITIES

MEC Phase | RFI field activities for the SWMU 77 - Detonation Area Near Concrete Pad Subarea
included performing site boundary layout and a UXO detector-aided surface survey to determine the
presence and quantity of MEC, MEC debris, or MPPEH. The MEC investigation was performed in
accordance with the Phase | RFI UFP-SAP. In addition, geophysical surveys were performed at this site

because of the potential for buried MEC in this area.
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7.2.1 Detector-Aided Surface Surveys

7211 Scope

Activities at the Detonation Area Near Concrete Pad Subarea included the following:

e Completion of a UXO detector-aided surface survey.
e Collecting GPS data for any munitions items encountered and any site features.

e Determining Phase | RFI sampling locations for MC.

7.2.1.2 Equipment and Methodology

All activities involving work in areas potentially containing MEC hazards were conducted in full
compliance with the UFP-SAP regarding personnel, equipment, and procedures. A Schonstedt GA52Cx
and White's Spectrum XLT were used to survey all accessible areas within the Detonation Area Near

Concrete Pad Subarea boundaries (Figure 7-1).

7.2.1.3 Quality Assurance/Quality Control

The project UXO Safety/QC personnel completed daily QC reports (Appendix C) for activities performed
during collection of MEC data for the Detonation Area Near Concrete Pad Subarea. The daily QC reports
indicated that at the Detonation Area Near Concrete Pad Subarea, 10 percent of the detector-aided
surface survey lanes were inspected by project UXO Safety/QC personnel for QC purposes as required
by the UFP-SAP (Tetra Tech, 2010). All personnel performed the Phase | RFI tasks safely, and the

detector-aided surface survey passed the QC check with acceptable results.

The UXOQCS/UXOSO conducted QC surveillance of various Phase | RFI activities such as the UXO
detector-aided surface survey and QC checks, which all met the QC requirements with acceptable

results.

7.2.1.4 Work Plan Deviations

All Phase | RFI activities at the Detonation Area Near Concrete Pad Subarea were performed in
accordance with the UFP-SAP (Tetra Tech, 2010).
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7.2.15 Results

UXO Technicians performed the analog detector-aided surface survey with a Schonstedt GA-52Cx and a
White’s Spectrum XLT. A total of 12 subsurface anomalies were identified for the Detonation Area Near
Concrete Pad Subarea as shown on Figure 7-1. No suspected MEC/MPPEH items were found during
the detector-aided surface survey for the Detonation Area Near Concrete Pad Subarea. The analog
detector aided survey included a sweep of the depression area and no subsurface anomalies were
encountered directly at this location. Nearby subsurface anomalies to the north are likely kickout from the
detonation and or non-munitions related metallic debris. Otherwise, anomalies elsewhere were indicative
of individual items and there was no evidence of detonation operations other than the known one-time
event of concern. Appendix D contains a complete list of the subsurface anomalies identified at the

Detonation Area Near Concrete Pad Subarea.

7.2.2 Data Quality Review/Usability

Section 3.3.3.6 describes the QA/QC activities conducted for this site and QA/QC documentation for the
MEC phase of the Phase | RFl is included in Appendix C. All phases of the work have been verified and

the collected data are usable. Appendix E contains the Data Quality Review and Usability Checklist.

7.3 MC PHASE | RFI FIELD ACTIVITIES

7.3.1 Field Activities

Two surface soil samples were collected for FBL analysis to determine whether the suspected site
activities have resulted in contamination of the site soils. UXO avoidance procedures were followed at
the sampling locations during sample collection. Table 7-1 provides a summary of the samples collected
and the analytical program. GPS survey data were collected at the sampling locations and the four
corners of the concrete pad. The MC sampling locations are shown on Figure 7-2. Sample log sheets

are provided in Appendix F.

7.3.2 Work Plan Deviations

There were no deviations from the work plan.
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7.3.3 Field Data Collection

Soil Boring Location Rationale

Two surface soil samples were to be collected, one from the bottom of the open detonation pit depression
area and the other from the low-lying drainage area for the subarea; both locations were perceived to
represent biased high concentrations for contamination, if any, and the locations were to be established in
the field.

Surface Soil Sampling

The site soil consisted primarily of fine sand and silty loam with some gravel. Bullets and lead fragments
were not seen in the area. Two surface soil samples (0 to 0.5 foot bgs) were collected during the field
activities for FBL analysis. The sample locations were based on historical information regarding
detonation of munitions nearby to the concrete pad. Soil boring 77DASB001 was located in the
detonation pit depression area which was damp but not ponded at the time of sampling and
approximately 1 foot deep. Soil boring 77DASB002 was located in the low draining area observed just
south of the concrete pad. The samples were submitted to the FBL for explosives, propellant (NG), and
selected metals analysis: antimony, arsenic, copper, lead, and zinc. Soil pH was also analyzed at
77DASB002.

7.4 PHASE | RFI DATA COLLECTION RESULTS

7.4.1 MC Sampling Results and Comparison with PALS

This section presents the analytical results of surface soil sampling conducted at the Detonation Area
Near Concrete Pad Subarea. Analytical results are discussed and compared to the PALs. Summary
statistics for these soil samples are provided in Table 7-2, and concentrations of analytes detected in at
least one soil sample are summarized in Table 7-3. Only lead and NG were detected at concentrations
greater than PALs. Positive detections of metals and explosives PALs are presented on Figure 7-3.

Explosives were not detected.

One discrete surface soil sample was collected from the bottom of the suspected detonation pit and one
discrete surface soil sample was collected from the topographically low draining area south of the
concrete pad. Both samples were analyzed for select metals, explosives and propellant (NG). NG and
metals (arsenic, copper, lead, and zinc) were detected in both surface soil samples. Concentrations of

arsenic, copper, and zinc did not exceed the PAL in either sample. Lead, however, did exceed the PAL in
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both samples, although lead was present at relatively low concentration compared to its PAL; the
maximum lead concentration (40.7 mg/kg) was encountered at the low-lying drainage area.

Concentrations of NG were elevated only at the depression area sample.

The pH of the soil was 8.

7.4.2 Data Usability

Data usability was evaluated based on the results of data verification, data validation, and the DQR,
which are discussed in Appendix H. Based on the DQR for the Detonation Area Near Concrete Pad
Subarea, Phase | RFI data are of acceptable quality to make decisions on the path forward for the site.
The following summarizes the evaluation for the individual DQIs for the Detonation Area Near Concrete

Pad Subarea analytical results:

e Validation process - In accordance with the UFP-SAP, full data validation was conducted. Based on
the validation results, no data collected for the Detonation Area Near Concrete Pad Subarea were

rejected.

e Completeness - Sample collection completeness for all sample types was 100 percent. The sample
analytical completeness for all sample types was also 100 percent. The completeness evaluation for

the Detonation Area Near Concrete Pad Subarea is tabulated in Tables H-2 and H-3 of Appendix H.

e Sensitivity - Sensitivity for all analytes was sufficient for the purposes of this investigation.

e Laboratory Accuracy - The %R for 18 laboratory control samples ranged from 125 to 136 %R for NG
for the project as a whole, indicating NG data were qualified because laboratory control sample
noncompliance is biased high. The qualified results were not rejected for the NG data and are
therefore considered usable data. Sensitivity for all other analytes was sufficient for the purposes of

this investigation.

e Precision - No data were qualified because of field duplicate imprecision. The laboratory did not

analyze any laboratory duplicate samples.

091020/P 7-6 CTO JM04



NAPR SWMU 77
Phase | RFI
Revision 1

Date: April 2011
Section 7

Page 7 of 11

e Comparability - No comparability issues were noted.

e Representativeness - The reported data are adequately representative of site conditions and intended

populations at the Detonation Area Near Concrete Pad Subarea.

7.5 HUMAN HEALTH SCREENING-LEVEL HAZARD/RISK ASSESSMENT

This section presents the results of the HHRSE of chemical concentrations detected in surface soil at the
Detonation Subarea. Information on the selection of COPCs, exposure assessment, risk
characterization, and summary and conclusions for the HHRSE are presented in Sections 7.5.1 through
7.5.4. Basic descriptive statistics (frequency of detection, minimum, maximum, and average
concentrations, location of maximum concentration) for the target analytes detected in surface soil are
presented in Table 7-2. Analytical results for target analytes detected at least once in surface soil are

presented in Table 7-3.

75.1 Selection of Chemicals of Potential Concern

COPCs are the target analytes detected in environmental media and selected for further evaluation in a
human health risk assessment. COPCs for the purpose of the Phase | RFI evaluation were selected on
the basis of the comparison of the maximum detected concentration to PALs (which consider available
screening concentrations and background concentrations); a chemical is designated as a COPC if the
chemical was reported as detected at least once at a concentration greater than the screening
concentration and background concentration. A chemical was not designated as a COPC for the purpose
of Phase | RFI evaluation, if the chemical was reported as detected at least once at a concentration
greater than the screening concentration but was not detected at a concentration greater than
background concentrations. The November 2010 version of the USEPA RSLs was used as the basis of
the screening levels in this HHRSE. The RSLs are chemical concentrations corresponding to fixed levels
of risk [an HQ of 1 for non-carcinogenic chemicals (i.e., the predicted no adverse effect level)] or an
excess lifetime cancer risk of 1x10°® for carcinogenic chemicals (i.e., a one in one million probability/risk of
developing cancer). The USEPA RSLs have been posted to the following web site: http://epa-
prgs.ornl.gov/chemicals/index.shtml.

The RSLs which were used as the basis of the screening levels, assume residential land use. For soils,
one-tenth the RSL is typically recommended by USEPA Region 2 as the COPC screening level for non-
carcinogenic chemicals to account for the potential cumulative effects of multiple chemicals affecting the

same target organ. Thus, the non-carcinogenic screening levels (denoted with an “N” flag) correspond to
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a target HQ of 0.1, and carcinogenic screening levels (denoted with a “C” flag for cancer effects)

correspond to an ILCR of 1x10°, and are presented in Table 7-4 for surface soils.

For surface soil, NG was selected as the only COPC and for further evaluation because the maximum
detected concentrations reported exceeded the screening levels based on the RSLs. (NG does not have

a background concentration).

Three chemicals (1,3-dinitrobenzene, 2,6-dinitrotoluene, and antimony) had quantitation limits that
exceeded screening levels. 1,3-Dinitrobenzene and 2,6-dinitrotoluene were not detected in any of the
samples and were not selected as COPCs, although it should be noted that the quantitation limits for all
samples exceeded screening levels. Antimony was not detected in either of the two samples and was not
selected as a COPC for the Phase | RFI, although it should be noted that only one sample had a
guantitation limit that exceeded the PAL. Regardless, antimony is a known munitions constituent and will

be carried forward in the sampling program during the Full RFI.

7.5.2 Exposure Assessment

This section presents the human health exposure assessment for the Detonation Area Near Concrete
Pad subarea. The methodology used to determine the exposure point concentration (the concentrations

of COPCs to which a receptor is exposed) is also presented.

Receptors may come into contact with COPCs through direct contact with soil. For purposes of this risk
screening, the exposure assessment will assume that a future resident could be exposed to COPCs
through direct contact with soils. The exposure assessment assumptions (e.g., soil ingestion rates, etc.)
are those specified in (or modified from) the calculation of the Regional RSLs for the hypothetical future

resident.

The EPC is the COPC concentration to which the receptor is exposed. The maximum concentration was
used as the EPC for the Detonation Area Near Concrete Pad Subarea.

7.5.3 Risk Characterization

The risk characterization for COPCs is conducted using the simple risk-ratio technique. The risk
characterization results for COPC concentrations detected in the Detonation Area Near Concrete Pad
Subarea surface soil are presented in Table 7-5. Cancer and noncancer risk estimates were developed

for the hypothetical future resident, using the maximum concentrations for COPCs in soil and available
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RSLs. As previously noted, the RSLs represent a HQ of 1 for non-carcinogens and an incremental
lifetime cancer risk of 1x10° for carcinogens. Hazard estimates were developed using the following

simple ratio, where X represents the HQ for each COPC:

RSLs = Hazard Quotient of 1
EPC for COPC X

Cancer risk estimates were developed using the following simple ratio, where X represents the cancer
risk for each COPC:

RSLs = Cancer Risk of 1x10®
EPC for COPC X

HQs and cancer risks for the hypothetical future resident are summarized below for surface soils:

COPC Hazard Quotient
Nitroglycerin 0.4
Sum = 0.4

HQs for COPC NG are less than 1 indicating that adverse non-carcinogenic health effects are not

anticipated under the conditions established in the exposure assessment.

Cancer risk estimates for the carcinogenic COPC for surface soil are summarized below:

COPC Cancer Risk
Nitroglycerin |  8.3x10®
Sum = 8x10®

Cancer risk for NG was less than the USEPA's target risk range of 1x10™ to 1x10°®.

7.6 ECOLOGICAL SCREENING-LEVEL HAZARD/RISK ASSESSMENT

NG and lead exceeded their respective PALs. Upon further examination, the NG PAL exceedance was
based on human health criteria. The ecological screening value is greater (i.e., less stringent) than the
human health screening value for NG, and NG concentrations did not exceed the ecological screening
value; therefore, NG is not an ecological concern. For lead, the PAL was selected based on facility

background concentration and although not highly elevated at the Detonation Area Near Concrete Pad
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Subarea (40.7 mg/kg maximum), lead could present an ecological risk, although the samples collected

were from locations anticipated to have biased high concentrations.

7.7 CONCLUSIONS

MEC

Surface MEC/MPPEH: No MEC/MPPEH was discovered during the Phase | RFI of the Detonation Area
Near Concrete Pad Subarea.

Subsurface MEC/MPPEH: No evidence of subsurface detonation activities was present other than the
one-time event of concern. No subsurface anomalies were present within the depression area where the
one-time event occurred, which indicates the one-time detonation was complete and no MEC/MPPEH

remained from the detonation.

MC

Surface soil was investigated at two biased locations, the remaining depression area where the one-time
event occurred and the low-lying drainage area for the subarea. Based on evaluation of the data, human
health risks are acceptable. Only lead was of potential ecological concern based on evaluation of
analytical results; the PAL for lead was based on facility background concentration and although not
elevated at the Detonation Area Near Concrete Pad Subarea (40.7 mg/kg maximum), may present an
ecological risk, although the site is small and the samples collected were from locations anticipated to
have biased high concentrations. Moreover, the lead contamination may be anthropogenic, from vehicle
traffic in and around the area, or may be windborne from the lead-contaminated Rifle Range Subarea
berm, especially when considering that results from the two sampling locations were close in

concentration.

7.8 UPDATED CSM

The CSM describes the site and its environmental setting. The CSM has been updated based on the
findings of this Phase | RFI (Figure 7-4). Figure 7-5 presents the MC Exposure Pathway Analysis for the
Detonation Area Near Concrete Pad Subarea, and Figure 7-6 present the MEC Exposure Pathway
Analysis for the Detonation Area Near Concrete Pad Subarea. Section 10.0 presents the tabular CSM
Information Profile addressing SWMU 77 as a whole, while also considering and summarizing subarea-

specific findings developed and detailed herein.
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7.9 RECOMMENDATIONS

Arsenic and NG were the COPCs for the Detonation Subarea. Arsenic found in soil is either naturally
occurring or from anthropogenic releases in the form of insoluble complexes with iron, aluminum, and
magnesium oxides found in surface soil , and in these forms, arsenic is relatively immobile. However,
under reducing conditions, arsenic can be released from the solid phase, resulting in soluble mobile forms
of arsenic, which may potentially leach into groundwater (ATSDR, August 2007). NG contains a
hydrocarbon chain, which renders it susceptible to aerobic biodegradation; it is sufficiently biodegradable
that mobility is seldom an issue and so usually will be attenuated before reaching groundwater. When
NG is bound with nitrocellulose it is not susceptible to degradation in soil until the nitrocellulose is
weathered away. In such circumstances, a low-level of NG will remain in the soil but will have no impact
on groundwater (USACE, 2006).

A Full RFI is recommended with focus on metals considered COPCs for the Full RFI (antimony, arsenic,
copper, lead, and zinc), for the Detonation Area Near Concrete Pad Subarea based on Phase | RFI
MEC/MPPEH and MC investigation findings discussed above. Further sampling is recommended for this

subarea during the Full RFI to further characterize and delineate select metals.
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SAMPLE COLLECTION AND ANALYSIS SUMMARY

TABLE 7-1

SWMU 77 — DETONATION AREA NEAR CONCRETE PAD SUBAREA
NAVAL ACTIVITY PUERTO RICO

CEIBA, PUERTO RICO

Location Sample Number Date Medium Depth Analyses
Collected Collected
(feet)
77DASB001 | 77DA-SS001G-00.5 5-22-10 | Sall 0-0.5 Explosives,
77DASB002 | 77DA-SS002G-00.5 | 5-22-10 0-0.5 | Nitroglycerin, and

Select Metals

@

1. The select metals include: lead, antimony, arsenic, copper, and zinc.
pH was collected at 77DASB002




TABLE 7-2

FREQUENCY OF DETECTION IN SURFACE SOIL

SWMU 77 - DETONATION AREA NEAR CONCRETE PAD SUBAREA

NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

. . Location of Sample of Minimum [ Maximum | Project USEPA Generic
Frequency of | Minimum | Maximum ) ! ) ) )
Parameter . Maximum Maximum Non- Non- Action [SSLs Migration to
Detection Result Result ) . . .
Detection Detection Detection | Detection | [imit? GW 2 DAE=20
Explosives and NG (mg/kg)
[NITROGLYCERIN | 212 048 J| 242 J| 77DA-SB001 | 77DA-SS001G-00.5 | -- -- 0.61 | 0.032
Inorganics (mg/kqg)
ARSENIC 2/2 1.87 J| 2.44 77DA-SB002 | 77DA-SS002G-00.5 -- -- 2.65 5.8
COPPER 2/2 51.4 129 77DA-SB001 | 77DA-SS001G-00.5 -- -- 168 920
LEAD 2/2 34.1 40.7 77DA-SB002 | 77DA-SS002G-00.5 -- -- 22 280
ZINC 2/2 62.1 112 77DA-SB001 | 77DA-SS001G-00.5 -- -- 115 13600
Misellaneous
[pH [ 1/1 [ 8 [ 8 | 77DA-SB002 | 77DA-SS002G-00.5 | -- -- NA | NA

1. Refer to Appendix J for PAL source and reference.
2. USEPA generic soil screening level (SSLs) migration to groundwater screening levels are presented for informational purposes. A dilution atttenuation
factor of 20 has been applied to values as presented in the November 2010 USEPA RSL Table.

Associated Samples:

77DA-SS001G-00.5
77DA-SS002G-00.5

mg/kg = Milligrams per kilogram.
J = Value is estimated.

NA = Not applicable.




TABLE 7-3

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL
DETONATION AREA NEAR CONCRETE PAD SUBAREA
NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

SAMPLE ID PAL 77DA-SS001G-00.5 77DA-SS002G-00.5
LOCATION Surface 77DA-SB001 77DA-SB002
DATE Soil 20100522 20100522
SAMPLE CODE NORMAL NORMAL
RESULT | MDL RESULT | MDL
Explosives and NG (mg/ki
[NITROGLYCERIN [ 0.61 025 | 0483 [ 025 |
Inorganics (mg/kg)
ARSENIC 2.65 1.87 J 0.959 2.44 0.355
COPPER 168 129 1.6 51.4 0.591
LEAD 22 34.1 [SS] 40.7 [SS] 0.177
ZINC 115 112 1.6 62.1 0.591
Misellaneous Parameters
[pH [ _NA - [ - | 8 [ 01 |

PAL = Project Action Limit.
NA = Not applicable.
SS = Surface soil.

mg/kg = Milligrams per kilogram.

J = Value is estimated.

MDL = Method detection limit.

Shaded concentrations exceed PALs.



TABLE 7-4

HUMAN HEALTH IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN
SWMU 77 - DETONATION AREA NEAR CONCRETE PAD SUBAREA
NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

. Location of . .
Chemical Frequency(lc;f '\Igz)t(g::]tlér; Maximum Background Residential o Rezggglal Residential
Detection Concentration Detecteo! Concentration | Screening Level Rationale COPC?
Concentration

Explosives and NG (mg/kg)

[NITROGLYCERIN | 2/2 | 2.42 ] | 77DA-SB001 | NA 0.61 Yes | ASL
Inorganics (mg/kg)

ARSENIC 212 2.44 77DA-SB002 No BSL
COPPER 2/2 129 77DA-SB001 No BSL
LEAD 212 40.7 77DA-SB002 No BSL
ZINC 2/2 112 77DA-SB001 No BSL

(1) Sample and duplicate are considered as two separate samples when detereming the minimum and maximum detection and as one sample
when determining the frequency of detection.
(2) USEPA Regional Screening Level (USEPA, November 2010). Regional screening levels. Noncarcinogenic values are divided by ten.

ASL = Maximum concentration is above screening level.
BSL = Maximum concentraiton is below screening level.
C= Carcinogen.

COPC = Chemical of Potential Concern.

N = Non-carcinogen.

FOD = Frequency of detection.

NA = Not Applicable.

USEPA = United States Environmental Protection Agency.
mg/kg = Milligrams per kilogram

Shaded concentrations exceed the screening level.



TABLE 7-5

HUMAN HEALTH SURFACE SOIL RISK EVALUATION
SWMU 77 - DETONATION AREA NEAR CONCRETE PAD SUBAREA
NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

Exposure Point Cancer Ri.sk Hazard Index .
Parameter Concentration® USEPA | Estimated | USEPA | Primary Target | Estimated
RsL® ILCR RsL® Organs HQ
Explosives and NG (mg/kg)
NITROGLYCERIN 2.42 29 8.3E-08 6.1 Cardiovascular 0.4
Total ILCR = 8.E-08 Total HI = 0.4

Target Organ His
Total Carciovascular HI = 0.4

HI = Hazard index.

HQ = Hazard quotient.

ILCR = Incremental Lifetime Cancer Risk.

RSL = Regional Screening Level.

USEPA = United States Environmental Protection Agency.
mg/kg = Milligrams per kilogram.

1 - Maximum concentration was used as the exposure point concentration.
2 - Source: USEPA, November, 2010. Residential Soil Screening Values.
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FIGURE 7-5

MC EXPOSURE PATHWAY ANALYSIS
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FIGURE 7-6

MEC EXPOSURE PATHWAY ANALYSIS

DETONATION AREA NEAR CONCRETE PAD SUBAREA - SWMU 77
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Note: No evidence of MEC/MPPEH was encountered during Phase | RFI.

1. Handle/tread underfoot occurs at the ground surface.
2. Intrusive surface activities occur from the ground surface to a depth of 6-inches below the ground surface.
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8.0 SWMU 77 — PISTOL RANGE SUBAREA

8.1 SITE BACKGROUND

8.1.1 Historical Information

The Pistol Range Subarea is located in a level area north of the entrance road to SWMU 77 (see
Figure 1-2). The Pistol Range was only recently closed (January 1, 2010) and until that time was
maintained via grass cutting. An earthen berm cut into the hillside that serves as the bullet backstop is
present just beyond the target area and numerous bullets are visible on the surface. There are six firing
lines (1.5-yard, 3-yard, 7-yard, 10-yard, 15-yard, and 25-yard) across two 50-foot-wide side-by-side
ranges. The southern half of the range has been used exclusively since 2004. Only small arms range

ammunition was used at this subarea.

Pistol Range Subarea firing lines and berm/bullet stop
View from entrance of the Pistol Range Subarea

8.1.2 Previous Investigations and Studies

There were no prior investigations conducted or reports prepared for the Pistol Range Subarea.

Phase | RFI UFP-SAP

As discussed above, in support of the Phase | RFI process, a visual survey of the Pistol Range Subarea
was conducted in August 2009 by Tetra Tech, Navy, PREQB, and USEPA representatives and previously
by Tetra Tech in June 2009.
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8.1.3 Munitions-Related Training, Storage, and Usage

Only small arms range ammunition was used at this subarea and, therefore, MEC/MPPEH are not

suspected to be present.

8.14 Munitions Constituents

MC contamination may be present at the Pistol Range Subarea at the firing lines and target earthen
berm. As a result, MC in the form of propellant residue (NG) and metals could have contaminated
surface soils and potentially subsurface soil and groundwater. However, NG contains a hydrocarbon
chain, which renders it susceptible to aerobic biodegradation; it is sufficiently biodegradable that mobility
is seldom an issue and so usually will be attenuated before reaching groundwater. When NG is bound
with nitrocellulose it is not susceptible to degradation in soil until the nitrocellulose is weathered away. In
such circumstances, a low-level of NG will remain in the soil but will have no impact on groundwater (US
Army Corps, 2006).

8.1.5 Current Land Use and Anticipated Future Land Use

There are currently no specific plans to develop SWMU 77 at this time; however, the potential exists for

SWMU 77 to be developed as an ecotourism area with a hotel.

8.2 MEC PHASE | RFI FIELD ACTIVITIES

MEC/MPPEH Phase | RFI field activities were not necessary at SWMU 77 — Pistol Range Subarea
because munitions-related items were not expected to be present based on the history of the site as a
small arms range only. MEC investigations at SWMU 77 — Pistol Range Subarea were not justified in the
UFP-SAP (Tetra Tech, 2010).

8.3 MC PHASE | RFI FIELD ACTIVITIES

8.3.1 Field Activities

Grab and composite surface soil samples were collected for FBL and field XRF analysis to determine
whether site activities have resulted in contamination of the subarea. Table 8-1 provides a summary of
the samples collected, duplicate locations, and the analytical program. GPS survey data were collected

at the sampling locations. The MC sampling locations are shown on Figure 8-1. Sample log sheets are
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provided in Appendix F. Because the site was recently active and maintained, no vegetation

management was necessary.

Of note, during a site walk of the surrounding area, debris was encountered above the subarea (to the
north) by the flag pole. The debris included an old viewing area stand and old target/target stand. There
was no evidence of MEC/MPPEH. There was no evidence of use as a pistol range (no berm, no bullets)
and the location at the top of the hill further substantiates use of the area solely for debris disposal. See

Appendix B for photographs.

8.3.2 Work Plan Deviations

There were no deviations from the work plan.

8.3.3 Field Data Collection

8.3.3.1 X-Ray Fluorescence Field Screening

Thirty samples were screened for lead with XRF field analysis in accordance with the UFP-SAP; 10 of the
30 were sent to the FBL for selected metal analysis. As specified, of the ten samples to be sent to the
FBL, five samples were selected that had the highest XRF analysis lead concentrations with values
ranging from 3,007 to 11,060 ppm. Three samples were selected that had lead concentrations ranging
from 250 to 450 ppm (334, 391, and 423 ppm), and two had concentrations less than 250 ppm (47 and

62 ppm). Table 8-1 provides a summary of the XRF analysis and samples selected for FBL analysis.

8.3.3.2 Surface Soil Sampling

The soil consisted primarily of silty loam with some gravel.

Earthen Berm

The earthern berm is carved out of the hillside to the west and north. Bullets and lead fragments were
ubiquitous on the main side of earthen berm directly behind the target areas, and much less present on
the far right side to the north. Thirty grab surface soil samples (0 to 0.5 foot bgs) were collected during
the field activities for XRF field analysis of lead. Twenty one of the thirty grab sample locations were
positioned along three transects with seven samples per transect evenly distributed across the main side
of the bullet stop behind the target stands. The remaining nine grab samples were collected from the

berm to the side (north) of the target stands. The transect located at the base of the berm was placed
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about 7 to 10 feet in back of the target stands. The top transect was located approximately 10 feet from
the top, and one was centrally located between the bottom and the top transects. Ten of the thirty
samples were submitted to the FBL for selected metal analysis (antimony, arsenic, copper, lead, and

zinc).

Firing Points

Six composite soil samples were collected a few feet in front of the firing points (one from each firing line).
Four were collected from the left (south) side used exclusively in more recent years, and two were
collected from the earlier used right side of the firing line area as specified in the UFP-SAP. The
composite samples each consisted of mixing an aliquot from ten subsample locations to make one
sample. The subsample locations were positioned equally spaced along one transect per each firing line

approximately 50 feet in length. The samples were submitted to the FBL for NG.

8.4 PHASE | RFI DATA COLLECTION RESULTS

8.4.1 Correlation Between Field XRF Analysis and FBL Analysis Results

To determine whether XRF concentrations could be used to predict FBL concentrations, a statistical
correlation analysis was conducted. The correlation analysis is presented in Appendix |. Because of the
wide range of concentrations, the data were broken down into two datasets: XRF concentrations less
than 400 ppm, and XRF concentrations between 400 and 23,000 ppm (the maximum XRF concentration
of 40,529 ppm appears to be an outlier and was removed from the dataset). XRF concentrations less
than 400 ppm indicate that there is an acceptable linear relationship (correlation coefficient of 0.77)
between the XRF and laboratory concentrations. Therefore, the XRF concentrations were used to predict
laboratory concentrations. XRF concentrations between 400 ppm and 23,000 ppm indicate an
acceptable linear relationship (correlation coefficient of 0.70) between the XRF and laboratory

concentrations. Therefore, the XRF concentrations were used to predict laboratory concentrations.

8.4.2 MC Sampling Results and Comparison with PALS

This section presents the analytical results of surface soil sampling conducted at the Pistol Range
subarea. Analytical results are discussed and compared to the PALs. For summary statistics tables, a
sample and its duplicate sample were considered separately when determining the maximum
concentration, while the average concentration of a sample and its duplicate was used in determining
frequency of detection. Summary statistics for these soil samples are provided in Table 8-2, and

concentrations of analytes detected in at least one soil sample are summarized in Table 8-3.
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Metals and NG were detected at concentrations greater than PALs. Positive detections of metals and NG

are presented on Figure 8-2.

Six 10-point composite samples were collected along each firing line (1.5-yard, 3-yard, 7-yard, 10-yard,
15-yard, and 25-yard) and analyzed for propellant NG while 30 discrete samples were collected from the
face of the earthen berm and analyzed for selected metals. NG was detected in all six composite
samples at concentrations exceeding the PAL. All five metals (antimony, arsenic, copper, lead, and zinc)
were detected at concentrations exceeding the PALs in the discrete soil samples. Concentrations of lead
were evaluated from FBL data and predicted FBL concentrations based on the correlation between the
XRF and the FBL. The primary contaminant lead (maximum concentration 58,400 mg/kg) had
exceedances of the PAL (22 mg/kg) that were many and significant at more than three orders of
magnitude.  Antimony (maximum concentration 326 mg/kg) was detected in four samples at
concentrations exceeding the PAL (3.1 mg/kg) by up to approximately two orders of magnitude. Arsenic
(maximum concentration 42.8) was detected in four samples at concentrations exceeding the PAL
(2.65 mg/kg), and copper (maximum concentration 7,990 mg/kg) was detected in seven samples at
concentrations exceeding the PAL (168 mg/kg); the PAL exceedances for arsenic and copper were up to
approximately one order of magnitude greater than the PAL. For zinc, there were three exceedances of
PALs, although the maximum concentration (856 mg/kg) was of the same order of magnitude as the PAL
(115 mg/kg).

8.4.3 Data Usability

Data usability was evaluated based on the results of data verification, data validation, and the DQR,
which are discussed in Appendix |. Based on the DQR for the Pistol Range Subarea, Phase | RFI data
are of acceptable quality to make decisions on the path forward for the subarea. The following

summarizes the evaluation for the individual DQIs for the Pistol Range Subarea analytical results:

¢ Validation process - In accordance with the UFP-SAP, full data validation was conducted. Based on

the validation results, no data collected for the Pistol Range Subarea were rejected.
e Completeness - Sample collection completeness for all sample types was 100 percent. The sample
analytical completeness for all sample types was also 100 percent. The completeness evaluation for

the Pistol Range Subarea is tabulated in Tables H-2 and H-3 of Appendix H.

e Sensitivity - Sensitivity for all analytes was sufficient for the purposes of this investigation.

091020/P 8-5 CTO JM04



NAPR SWMU 77
Phase | RFI
Revision 1

Date: April 2011
Section 8

Page 6 of 10

e Laboratory Accuracy - The %R for 18 laboratory control samples for the project as a whole ranged
from 125 to 136 %R for NG, indicating NG data were qualified because laboratory control sample
noncompliance and are biased high. The qualified results were not rejected for the NG data and are
therefore considered usable data. Sensitivity for all other analytes was sufficient for the purposes of

this investigation.

e Precision - No data were qualified because of field duplicate imprecision. The laboratory did not

analyze any laboratory duplicate samples.

e Comparability - No comparability issues were noted.

o Representativeness - The reported data are adequately representative of site conditions and intended

populations at the Pistol Range Subarea.

8.5 HUMAN HEALTH SCREENING-LEVEL HAZARD/RISK ASSESSMENT FOR ORGANIC
COMPOUNDS AT THE FIRING LINES

This section presents the results of the HHRSE of chemical concentrations for organic compounds
detected in surface soil at the Pistol Range Subarea (the firing lines only). Based on high lead
contamination encountered at the berm, decision making is straightforward regarding moving forward to a
Full RFI and does not require risk screening support regarding metals. Human health risks from metals
considered COPCs for the Full RFI (antimony, arsenic, copper, lead, and zinc) will be evaluated during
the Full RFI in more detail. Information on the selection of COPCs, exposure assessment, risk
characterization, and summary and conclusions for the HHRSE are presented in Sections 8.5.1 through
8.5.3. Basic descriptive statistics (frequency of detection, minimum, maximum, and average
concentrations, location of maximum concentration) for the target analytes detected in surface soil are
presented in Table 8-2. Analytical results for target analytes detected at least once in surface soil are

presented in Table 8-3.

8.5.1 Selection of Chemicals of Potential Concern

COPCs are the target analytes detected in environmental media and selected for further evaluation in a
human health risk assessment. COPCs for the purpose of the Phase | RFI evaluation were selected on
the basis of the comparison of the maximum detected concentration to PALs (which consider available

screening concentrations and background concentrations); a chemical is designated as a COPC if the
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chemical was reported as detected at least once at a concentration greater than the screening
concentration and the background concentration. A chemical was not designated as a COPC for the
purpose of Phase | RFI evaluation, if the chemical was reported as detected at least once at a
concentration greater than the screening concentration but was not detected at a concentration greater
than background concentrations. The November 2010 version of the USEPA RSLs was used as the
basis of the screening levels in this HHRSE. The RSLs are chemical concentrations corresponding to
fixed levels of risk [an HQ of 1 for non-carcinogenic chemicals (i.e., the predicted no adverse effect level)]
or an excess lifetime cancer risk of 1x10° for carcinogenic chemicals (i.e., a one in one million
probability/risk of developing cancer). The USEPA RSLs have been posted to the following web site:
http://epa-prgs.ornl.gov/chemicals/index.shtml.

The RSLs which were used as the basis of the screening levels, assume residential land use. For soils,
one-tenth the RSL is typically recommended by USEPA Region 2 as the COPC screening level for non-
carcinogenic chemicals to account for the potential cumulative effects of multiple chemicals affecting the
same target organ. Thus, the non-carcinogenic screening levels (denoted with an “N” flag) correspond to
a target HQ of 0.1, and carcinogenic screening levels (denoted with a “C” flag for cancer effects)

correspond to an ILCR of 1x10°, and are presented in Table 8-4 for surface soils.

For surface soil, NG was selected as the only COPC for further evaluation because the maximum
detected concentrations reported exceeded the screening levels based on the RSLs. (NG does not have

a background concentration).

Antimony was not detected in four samples and three samples had quantitation limits that exceeded the
screening level. However, antimony was detected in four samples at concentrations above the screening
level and based on elevated metals concentrations metals have been recommended for further

investigation during the Full RFI.

8.5.2 Exposure Assessment

This section presents the human health exposure assessment for the Pistol Range Subarea, Firing Lines.
The methodology used to determine the exposure point concentration (the concentrations of COPCs to

which a receptor is exposed) is also presented.
Receptors may come into contact with COPCs through direct contact with soil. For purposes of this risk

screening, the exposure assessment will assume that a future resident could be exposed to COPCs

through direct contact with soils. The exposure assessment assumptions (e.g., soil ingestion rates, etc.)
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are those specified in (or modified from) the calculation of the Regional RSLs for the hypothetical future

resident.

The EPC is the COPC concentration to which the receptor is exposed. The maximum concentration was

used as the EPC for the Pistol Range Subarea, Firing Lines.

8.5.3 Risk Characterization

The human health risk characterization for COPCs is conducted using the simple risk-ratio technique.
The risk characterization results for COPC concentrations detected in the Pistol Range Subarea, Firing
Lines surface soil are presented in Table 8-5. Cancer and noncancer risk estimates were developed for
the hypothetical future resident, using the maximum concentrations for COPC concentrations in soil and
available RSLs. As previously noted, the RSLs represent a HQ of 1 for non-carcinogens and an ILCR of
1x10°® for carcinogens. Hazard estimates were developed using the following simple ratio, where X
represents the HQ for each COPC:

RSLs = Hazard Quotient of 1
EPC for COPC X

Cancer risk estimates were developed using the following simple ratio, where X represents the cancer
risk for each COPC:

RSLs = Cancer Risk of 1x10®
EPC for COPC X

HQs and cancer risks for the hypothetical future resident are summarized below for surface soils. Note
the screening level risk assessment did not include metals since metal exceedances of PALs indicated an
obvious need to proceed to a Full RFI; during the Full RFI, a formal baseline risk assessment will be
conducted for all analytes from the combined Phase | RFI data set (revisited) and the Full RFI data set.

COPC Hazard Quotient
Nitroglycerin 1
Sum = 1

HQs for COPC NG did not exceed 1 indicating that adverse non-carcinogenic health effects are not

anticipated under the conditions established in the exposure assessment.
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Cancer risk estimates for the carcinogenic COPC for surface soil are summarized below:

COPC Cancer Risk
Nitroglycerin | 2.7x10”’
Sum = 3x10”

Cancer risk for NG less than the USEPA's target risk range of 1x10™ to 1x107°.

The HHRSE for the firing lines are based on composite samples; therefore, there is some uncertainty
associated with the risks based on these composite samples. Discrete samples will be collected during

the Full RFI sampling event at locations where composite samples exceeded the RSL.

8.6 ECOLOGICAL SCREENING-LEVEL HAZARD/RISK ASSESSMENT

As previously discussed, all five metals and NG exceeded their respective PALs. Upon further
examination, the PAL exceedances of metals at the berm location (both human health and ecological
screening levels) are significant and present a potential ecological concern. Upon further examination,
the NG PAL exceedances at the firing lines were based on human health criteria. The ecological
screening value is greater than the human health screening value for NG, and NG concentrations did not

exceed the ecological screening value; therefore, NG is not an ecological issue.

8.7 CONCLUSIONS
MEC

MEC/MPPEH was not anticipated to be a concern during CSM development for the SAP and no evidence

was encountered during the Phase | RFI to refute the CSM.

MC

Surface soil was investigated at the firing lines and berm area. Surface soil consisted of silty loam with
some gravel. Analytical results (NG) for the firing lines were evaluated and NG was determined to be
neither a human health nor ecological issue. For the berm, metals (antimony, arsenic, copper, lead, and
zinc), particularly the primary contaminant lead, were highly elevated (maximum lead concentration of
58,400 mg/kg) and present both a human health and ecological risk issue. A high density of bullets and

fragments were observed on the berm. Bullets and lead fragments were ubiquitous on the main side of
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earthen berm directly behind the target areas, and much less present on the far right side to the north;

similarly, lead contamination was much higher on the main side of the berm versus the northern side.

8.8 UPDATED CSM

The CSM describes the site and its environmental setting. The CSM has been updated based on the
findings of this Phase | RFI (Figure 8-3). Figure 8-4 presents the MC Exposure Pathway Analysis for the
Pistol Range Subarea. Section 10.0 presents the tabular CSM Information Profile addressing SWMU 77
as a whole, while also considering and summarizing subarea-specific findings developed and detailed

herein.

8.9 RECOMMENDATIONS

A Full RFI is recommended for the Pistol Range Subarea. The scope of effort for the Full RFI, which will
include further characterization, delineation, and intrusive investigations, will be determined during project

planning.
For MC, at a minimum, the investigation should determine lateral and vertical extent of metals (antimony,

arsenic, copper, lead, and zinc) contamination in and around the berm. Moreover, a high density of

bullets was observed on the berm directly behind the targets that will need to be investigated.

091020/P 8-10 CTO JM04



TABLE 8-1

SAMPLE COLLECTION AND ANALYSIS SUMMARY

SWMU 77 — PISTOL RANGE SUBAREA
NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

X Fixed-Base Lab Analysis
el
[¢]
. ) 4 > Fixed-Base & >
site IDRifle | s mple Location XRF Sample ID ~ 3 | Laboratory sample | @ =
Range Subarea & 1o - Q
S D ID < < pH
3 - @ 3
- o L =
2 @ 5
Earthen Berm 77PRSB001 77PR-SS001-G00.5-XRF 334 77PR-SS001-G00.5 X
77PRSB002 77PR-SS002-G00.5-XRF | 1202.67 ns
77PRSB003 77PR-SS003-G00.5-XRF 1884 ns
77PRSB004 77PR-SS004-G00.5-XRF 1921 ns
77PRSB005 77PR-SS005-G00.5-XRF | 1046.33 ns
77PRSB006 77PR-SS006-G00.5-XRF 391 77PR-SS006-G00.5 X
77PRSB007 77PR-SS007-G00.5-XRF | 384.333 ns
77PRSB008 77PR-SS008-G00.5-XRF | 3006.67 | 77PR-SS008-G00.5 X
77PRSB009 77PR-SS009-G00.5-XRF 750 ns
77PRSB010 77PR-SS010-G00.5-XRF | 5325.67 | 77PR-SS010-G00.5 X
77PRSB011 77PR-SS011-G00.5-XRF | 11059.7| 77PR-SS011-G00.5 X
77PRSB012 77PR-SS012-G00.5-XRF | 3389.67 | 77PR-SS012-G00.5 X
77PRSB013 77PR-SS013-G00.5-XRF 3172 77PR-SS013-G00.5 X
77PRSB014 77PR-SS014-G00.5-XRF | 147.667 ns
77PRSB015 77PR-SS015-G00.5-XRF | 171.333 ns
77PRSB016 77PR-SS016-G00.5-XRF | 325.333 ns
77PR-SS017-G00.5-XRF | 1547.67 ns
/7PRSBOLY 77PR-DUPO1 1788 ns
77PRSB018 77PR-SS018-G00.5-XRF 2494 ns
77PRSB019 77PR-SS019-G00.5-XRF | 423.333| 77PR-SS019-G00.5 X
77PRSB020 77PR-SS020-G00.5-XRF | 516.667 ns
77PRSB021 77PR-SS021-G00.5-XRF | 61.6667 | 77PR-SS021-G00.5 X
77PRSB022 77PR-SS022-G00.5-XRF | 103.667 ns
77PR-SS023-G00.5-XRF 116 ns
77PRSB023 77PR-DUP02 108 ns
77PRSB024 77PR-SS024-G00.5-XRF | 56.6667 ns
77PRSB025 77PR-SS025-G00.5-XRF | 132.333 ns
77PRSB026 77PR-SS026-G00.5-XRF | 196.333 ns
77PRSB027 77PR-SS027-G00.5-XRF 30 ns
77PRSB028 77PR-SS028-G00.5-XRF 8.5 ns
77PRSB029 77PR-SS029-G00.5-XRF 24 ns
77PRSB030 77PR-SS030-G00.5-XRF 47 77PR-SS030-G00.5 X
Firing Lines 77PRSB031 Not applicable 77PR-SS031-C00.5 X
77PRSB032 Not applicable 77PR-SS032-C00.5 X X
77PRSB033 Not applicable 77PR-SS033-C00.5 X
77PRSB034 Not applicable 77PR-SS034-C00.5 X
77PRSB035 Not applicable 77PR-SS035-C00.5 X
77PRSB036 Not applicable 77PR-SS036-C00.5 X

1. Select metals included antimony, arsenic, copper, lead, and zinc.

2. XRF results for lead represent raw, uncorrelated data; refer to Appendix | for the statistical correlatoin and refer to Table 8-3 for
fixed base laboratory sample results for lead (LEAD), as well as raw XRF results (LEAD-XRF) and calculated lead results
(LEAD-CALC) following the correlation effort.

XRF = X-Ray flourescence.
DUP = XRF field duplicate.




TABLE 8-2

FREQUENCY OF DETECTION IN SURFACE SOIL

SWMU 77 - PISTOL RANGE SUBAREA

NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

Frequency of | Minimum | Maximum Loca.tlon of Sample of Maximum Minimum Maximum Project Action USE_PA Qe”e”c SSLs
Parameter Detection Result Result Maximum Detection Non- Non- Limit * Migration to GW *
Detection Detection Detection DAF=20
NG (mg/kg)
[NITROGLYCERIN [ 6/6 | 0674 J] 7.85 J] 77PR-SB032 | 77PR-SS032-C00.5 | - -- 0.61 0.032
Inorganics (mg/kg)
ANTIMONY 6/10 1.72 J 326 77PR-SB010 | 77PR-SS010-G00.5 0.602 1.44 3.1 5.4
ARSENIC 8/10 0.641 J 42.8 77PR-SB010 | 77PR-SS010-G00.5 0.821 0.849 2.65 5.8
COPPER 10/10 105 7990 77PR-SB010 | 77PR-SS010-G00.5 -- -- 168 920
LEAD 10/10 33.6 58400 77PR-SB010 | 77PR-SS010-G00.5 -- -- 22 280
LEAD-CALC 30/30 49.6 41008 77PR-SB011 | 77PR-SS011-G00.5 -- -- 22 280
LEAD-XRF 30/30 8.5 11059.7 77PR-SB011 | 77PR-SS011-G00.5 -- -- 22 280
ZINC 10/10 72.9 856 77PR-SB010 | 77PR-SS010-G00.5 -- -- 115 13600
Miscellaneous Parameters
[PH [ 1/1 | 8.15 | 8.15 | 77PR-SB032 | 77PR-SS032-C00.5 | - -- NA NA

mg/kg = Milligrams per kilogram.

J = Value is estimated.

NA = Not applicable.

1. Refer to Appendix J for PAL source and reference.
2. USEPA generic soil screening level (SSLs) migration to groundwater screening levels are presented for informational purposes. A dilution atttenuation factor of 20 has
been applied to values as presented in the November 2010 USEPA RSL Table.

Associated Samples:
77PR-SS001-G00.5
77PR-SS002-0006
77PR-SS003-0006
77PR-SS004-0006
77PR-SS005-0006
77PR-SS006-G00.5
77PR-SS007-0006
77PR-SS008-G00.5
77PR-SS009-0006
77PR-SS010-G00.5
77PR-SS011-G00.5
77PR-SS012-G00.5
77PR-SS013-G00.5
77PR-SS014-0006
77PR-SS015-0006

77PR-SS016-0006
77PR-SS017-0006
77PR-SS017-0006-AVG
77PR-SS017-0006-D
77PR-SS018-0006
77PR-SS019-G00.5
77PR-SS020-0006
77PR-SS021-G00.5
77PR-SS022-0006
77PR-SS023-0006
77PR-SS023-0006-AVG
77PR-SS023-0006-D
77PR-SS024-0006
77PR-SS025-0006
77PR-SS026-0006

77PR-SS027-0006

77PR-SS028-0006

77PR-SS029-0006

77PR-SS030-G00.5
77PR-SS031-C00.5
77PR-SS032-C00.5
77PR-SS033-C00.5
77PR-SS034-C00.5
77PR-SS035-C00.5
77PR-SS036-C00.5




TABLE 8-3

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL
SWMU 77 - PISTOL RANGE SUBAREA
NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

Miscellaneous Parameters

PAGE 1 OF 5

SAMPLE ID PAL 77PR-SS001-G00.5 77PR-SS002-0006 77PR-SS003-0006 | 77PR-SS004-0006 | 77PR-SS005-0006 | 77PR-SS006-G00.5 | 77PR-SS007-0006 77PR-SS008-G00.5

LOCATION Surface 77PR-SB001 77PR-SB002 77PR-SB003 77PR-SB004 77PR-SB005 77PR-SB006 77PR-SB007 77PR-SB008

DATE Soil 20100524 20100524 20100524 20100524 20100524 20100524 20100524 20100524

SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
RESULT | MDL RESULT [ MDL RESULT [MDL|[ RESULT [MDL RESULT [MDL] RESULT [ MDL RESULT [MDL RESULT [ mDL

NG (mg/kg)

[NITROGLYCERIN | 0.61 -- [ -- - [ -- - [ - T - = -- [ -] - [ - - [ -] - [ -

Inorganics (mg/kg)

ANTIMONY 3.1 144 U 5.05 [SS]

ARSENIC 2.65 1.22 ) 4.14 [SS]

COPPER 168 290 [SS] 174 [SS] 176 [SS]

LEAD 22 556 [SS] 754 [SS] 5370 [SS]

LEAD-CALC 22 567 [SS] 4931 [SS] 7423 [SS] 7559 [SS] 4356 [SS] 658 [SS] 647 [SS] 11534 [SS]

LEAD-XRF 22 334 [sS] I 1202.67 [SS] 1884 [SS] 1921 [SS] M 104633 [sS] M 391 (sS] M 38433 [SS] R 3006.67 [SS]

ZINC 115 156 [SS] ] .

[PH

NA




TABLE 8-3

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL
SWMU 77 - PISTOL RANGE SUBAREA
NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

Miscellaneous Parameters

PAGE 2 OF 5

SAMPLE ID PAL 77PR-SS009-0006 | 77PR-SS010-G00.5 | 77PR-SS011-G00.5 | 77PR-SS012-G00.5 77PR-SS013-G00.5 77PR-SS014-0006 | 77PR-SS015-0006 | 77PR-SS016-0006
LOCATION Surface 77PR-SB009 77PR-SB010 77PR-SB011 77PR-SB012 77PR-SB013 77PR-SB014 77PR-SB015 77PR-SB016
DATE Soil 20100524 20100524 20100524 20100524 20100524 20100524 20100524 20100524
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

RESULT [MDL| RESULT | MDL RESULT [ MDL RESULT | MDL RESULT | MDL RESULT [ MDL RESULT | MDL RESULT [ MDL
NG (mg/kg)
[NITROGLYCERIN | 0.61 - [ - - [ -] - [ - - [ - - I - IE - IE - [ -
Inorganics (mg/kg)
ANTIMONY 3.1 - - 326 [SS] 65.8 [SS] 7.42 [SS] 2.24 [ 0551 - - - - - -
ARSENIC 2.65 - Bl 428 [sS] 8.69 [SS] 411 [SS] . 2.1 0.331 - - - - - -
COPPER 168 - - 7990 [SS] 135 1060 [SS] 401 [SS] 251 [SS] 0.551 - - - - - -
LEAD 22 58400 [SS] 31800 [SS] 3l 22000 [SS] 3720 [SS] - - - - - -
LEAD-CALC 22 3273 [SS] 20021 [SS] 41008 [SS] 12935 [SS] 7 12137 [SS] 271 [SS] 308 [SS] 553 [SS]
LEAD-XRF 22 750 [SS] M 5325.67 [SS] I 11059.67 [SS] 338967 (SS] M 3172 (sS] M 14767 [sS] M 17133 [sS] [ 325.33 [SS]
ZINC 115 856 [SS] 295 [SS] -

[PH

NA




TABLE 8-3

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL

SWMU 77 - PISTOL RANGE SUBAREA
NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

PAGE 3 OF 5

SAMPLE ID PAL 77PR-SS017-0006 | 77PR-SS017-0006-AVG | 77PR-SS017-0006-D | 77PR-SS018-0006 77PR-SS019-G00.5 77PR-SS020-0006 77PR-SS021-G00.5 77PR-SS022-0006

LOCATION Surface 77PR-SB017 77PR-SB017 77PR-SB017 77PR-SB018 77PR-SB019 77PR-SB020 77PR-SB021 77PR-SB022

DATE Soil 20100524 20100524 20100524 20100524 20100524 20100524 20100524 20100524

SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
RESULT [ MDL RESULT [ MDL RESULT [ MDL|[ RESULT [MDL RESULT | MDL RESULT  [MDL RESULT [ MDL RESULT | MDL

NG (mg/kg)

[NITROGLYCERIN | 061 ] - [ ] - [ - - [ - - [ - ] - [ - - [ -] - [ - - [ -]

Inorganics (mg/kg)

ANTIMONY 3.1 - - - - - - - - 0.602 U 0.602 - - 137 U 1.37 - -

ARSENIC 2.65 - - - - - - - - 0.641 J 0.361 - - 0.821 U 0.821 - -

COPPER 168 - - - - - - - - 132 0.602 - - 106 1.37 - -

LEAD 22 - - - - - - - - 297 [SS] 57.5 [SS] 0.411 - -

LEAD-CALC 22 6194 [SS] 6633 [SS] 7072 [SS] 9656 [SS] 2076 [SS] 2420 [SS] 134 [SS] 201 [SS]

LEAD-XRF 22 1547.67 [SS] [ 1667.835 [SS] 1788 [SS] 2494 [SS] 423.33 [SS] 516.67 [SS] 61.67 [SS] 103.67 [SS]

ZINC 115 -

Miscellaneous Parameters

[PH

NA




TABLE 8-3

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL

SWMU 77 - PISTOL RANGE SUBAREA

NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

PAGE 4 OF 5
SAMPLE ID PAL 77PR-SS023-0006 77PR-SS023-0006-AVG 77PR-SS023-0006-D 77PR-SS024-0006 77PR-SS025-0006 77PR-SS026-0006 77PR-SS027-0006 77PR-SS028-0006
LOCATION Surface 77PR-SB023 77PR-SB023 77PR-SB023 77PR-SB024 77PR-SB025 77PR-SB026 77PR-SB027 77PR-SB028
DATE Soil 20100524 20100524 20100524 20100524 20100524 20100524 20100524 20100524
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

RESULT | MDL RESULT [ MDL RESULT | MDL RESULT  [MDL RESULT [ MDL RESULT [ MDL RESULT [MDL| RESULT [MDL
NG (mg/kg)

[NITROGLYCERIN

Inorganics (mg/kg)

ANTIMONY 3.1 — — — = = = = = - - - = = - - -
ARSENIC 2.65 — — — = = = = - - - = = = - - -
COPPER 168 - - = - - - - - - - - - - - - -
LEAD 22 — — — = = = = - - - = = = - - -
LEAD-CALC 22 221 [SS] 2145 [SS] 208 [SS] 126 [SS] 246 [SS] 348 [SS] 83.8 [SS] 7
LEAD-XRF 22 116 [SS] 112.165 [SS] 108.33 [SS] 56.67 [SS] 132.33 [SS] 196.33 [SS] 30 [SS] 0
ZINC 115 - — - ~ - = - = - - - = - ] ~ =

Miscellaneous Parameters

[PH

NA




TABLE 8-3

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL
SWMU 77 - PISTOL RANGE SUBAREA
NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

PAGE 5 OF 5
SAMPLE ID PAL 77PR-SS029-0006 77PR-SS030-G00.5 | 77PR-SS031-C00.5 | 77PR-SS032-C00.5] 77PR-SS033-C00.5 | 77PR-SS034-C00.5 | 77PR-SS035-C00.5 | 77PR-SS036-C00.5
LOCATION Surface 77PR-SB029 77PR-SB030 77PR-SB031 77PR-SB032 77PR-SB033 77PR-SB034 77PR-SB035 77PR-SB036
DATE Soil 20100524 20100524 20100521 20100521 20100521 20100521 20100521 20100521
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
RESULT [mDL RESULT | MDL RESULT [ MDL [ RESULT [ MDL | RESULT | MDL | RESULT | MDL RESULT | MDL | RESULT [ MDL
NG (mg/kg)
[NITROGLYCERIN | 061 ] - E - [ - TZEEST 0.25 K2 5] 0.25 I8 Sl 025 B 5] 025 B [SS] 0.984 J [SS]
Inorganics (mg/kg)
ANTIMONY 3.1 - - 142 U 1.42 - - - - - - - - - - - -
ARSENIC 2.65 - - 0.849 U 0.849 - - - - - - - - - - - -
COPPER 168 - - 105 1.42 - - - - - - - - - - - -
LEAD 22 - - 33.6 [SS] 0.425 - - - - - - - - - - - -
LEAD-CALC 22 74.3 [SS] 110 [SS] 7 - - - - - - - - - - - -
LEAD-XRF 22 24 [SS] 47 [SS] 0 - - - - - - - - - - - -
ZINC 115 1.42 - - - - - - - - - - - -
Miscellaneous Parameters
[eH [ na [ - T -7 = T T = T -7 815 Tor] - = = - - - = -]

PAL = Project Action Limit.

SS = Surface soil.

SB = Subsurface soil.

mg/kg = Milligrams per kilogram.

NA = Not applicable.

J = Value is estimated.

U = Analyte not detected at the reporting limit left of the letter.
MDL = Method detection limit.

XRF = X-ray fluorescence

Shaded concentrations exceed PALs.



TABLE 8-4

HUMAN HEALTH IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN
SWMU 77 - PISTOL RANGE SUBAREA - ORGANIC COMPOUNDS AT FIRING LINES
NAVAL ACTIVITY PUERTO RICO

CEIBA, PUERTO RICO

. Location of
Maximum . . . . . .
Chemical Frequency of Detected Maximum Residential Residential COPC | Residential
ian@ ; @ ; )
Detection Concentration Detecteo! Screening Level Rationale COPC~
Concentration
NG (mg/kg)
[NITROGLYCERIN | 6/6 [ 785J | 77PR-SB032 0.61 N Yes ASL

(1) Sample and duplicate are considered as two separate samples when detereming the minimum and maximum detection and as one
sample when determining the frequency of detection.

(2) USEPA Regional Screening Level (USEPA, November 2010). Regional screening levels. Noncarcinogenic values are divided by ten.

ASL = Maximum concentration is above screening level.

C= Carcinogen.
N = Non-carcinogen.

COPC = Chemical of Potential Concern.
mg/kg = Milligrams per kilogram.

Shaded concentrations exceed the screening level.




SWMU 77 - PISTOL RANGE SUBAREA - ORGANIC COMPOUNDS AT FIRING LINES

TABLE 8-5

HUMAN HEALTH SURFACE SOIL RISK EVALUATION

NAVAL ACTIVITY PUERTO RICO

CEIBA, PUERTO RICO

Exposure Point Cancer Ri.sk Hazard Index .
Parameter Concentration® USEPA | Estimated | USEPA | Primary Target [ Estimated
RSL@ ILCR RSL® Organs HQ
NG (mg/kg)
NITROGLYCERIN 7.85 29 2.7E-07 6.1 Cardiovascular 1.3
Total ILCR = 3.E-07 Total HI= 1

HI = Hazard index.
HQ = Hazard quotient.

ILCR = Incremental Lifetime Carcinogenic Risk.
RSL = Regional Screening Level.
USEPA = United States Environmental Protection Agency.
mg/kg = Milligrams per kilogram.

1 - Maximum concentration was used as the exposure point concentration.
2 - Source: USEPA, November, 2010. Residential Soil Screening Values.

Target Organ His
Total Carciovascular HI = 1
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77PR-SB022 77PR-SB028 77PR-SB029 77PR-SB030 77PR-SB024 77PR-SB025 77PR-SB023
Inorganics (mg/kg) Inorganics (mg/kg) Inorganics (mg/kg) Inorganics Inorganics (mg/kg) Inorganics (mg/kg) Inorganics (mg/kg)

LEAD-CALC LEAD-CALC . LEAD-CALC COPPER LEAD-CALC 126 [ss] LEAD-CALC 246 [ss] LEAD-CALC [ss]
LEAD-XRE LEAD-XRF : LEAD-XRF LEAD LEAD-XRF 56.67  [ss] LEAD-XRF 132.33  [ss] LEAD-XRF [ss]

LEAD-CALC 77PR-SB023 (DUP)

LEAD-XRF Inorganics (mg/kg)

ZINC LEAD-CALC [ss]
77PR-SB027 LEAD-XRF [ss]
Inorganics (mg/kg) \

LEAD-CALC

LEAD-XRF
77PR-SB035
Explosives (mg/kg)
NITROGLYCERIN

77PR-SB007

Inorganics (mg/kg)

LEAD-CALC

LEAD-XRF - 77PR-SB032

\ Explosives (mg/kg)

NITROGLYCERIN
Miscellaneous

77PR-SB026

Inorganics (mg/kg)

LEAD-CALC

LEAD-XRF
77PR-SB036
Explosives (mg/kg)
NITROGLYCERIN 0.984 J [ss]

77PR-SB014

Inorganics

LEAD-CALC

LEAD-XRF 77PR-SB034

Explosives (mg/kg)
NITROGLYCERIN

77PR-SB006
Inorganics (mg/kg) 77PR-SB033
ANTIMONY

Explosives (mg/k
ARSENIC ° (mg/kg)

NITROGLYCERIN

LEAD-XRF 77PR-SB005

ZINC Inorganics (mg/kg)
LEAD-CALC 4356 [ss]
LEAD-XRF 1046.33 [SS]
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9.0 SWMU 77 — FORMER PISTOL RANGE SUBAREA

9.1 SITE BACKGROUND

9.1.1 Historical Information

The Former Pistol Range Subarea (see Figure 1-2) is now overgrown with trees, and no visible evidence
remains of the former pistol range located northeast of the current pistol range and southwest of the
Detonation Area Near Concrete Pad Subarea. Historical aerial photographs show the area cleared in
1964 and overgrown by 1976.

1964 1976 2006

9.1.2 Previous Investigations and Studies

There were no prior investigations conducted or reports prepared for the Former Pistol Range Subarea,
other than the Phase | RFI UFP-SAP.

Phase | RFI UFP-SAP

In support of the Phase | RFI process, a visual survey of the Former Pistol Range Subarea was
conducted in August 2009 by Tetra Tech, Navy, PREQB, and USEPA representatives and previously by
Tetra Tech in June 2009. Possible remains of a berm were observed during the site visit. However,
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vegetation in this subarea is dense, and the subarea could not be fully observed, nor could the extent of

the subarea be identified.

9.1.3 Munitions-Related Training, Storage, and Usage

Only small arms range ammunition was used at this subarea; therefore, MEC/MPPEH, is not suspected

to be present.

9.1.4 Munitions Constituents

MC contamination may be present at the Former Pistol Range Subarea at former firing lines and any
berm that may have been present. As a result, MC in the form of propellant residue (NG) and metals

could have contaminated surface soils.

9.15 Current Land Use and Anticipated Future Land Use

There are currently no specific plans to develop SWMU 77 at this time; however, the potential exists for

SWMU 77 to be developed as an ecotourism area with a hotel.

9.2 MEC PHASE | RFI FIELD ACTIVITIES

MEC/MMPEH Phase | RFI field activities for were not necessary at SWMU 77 — Former Pistol Range
Subarea because munitions-related items were not expected to be present, based on the history of the
site as a small arms range only. MEC investigations at the Former Pistol Range Subarea were not
justified in the UFP-SAP (Tetra Tech, 2010).

Vegetative management activities were conducted at the Former Pistol Range Subarea, which included
minor brush cutting. A visual inspection was then performed at the site. No evidence of munitions-

related items was identified.

9.3 MC PHASE | RFI FIELD ACTIVITIES

9.3.1 Field Activities

Grab and composite surface soil samples were collected for FBL and field XRF analysis to determine
whether the suspected site activities have resulted in contamination of the subarea. Table 9-1 provides a

summary of the samples collected and the analytical program. GPS survey data were collected at the
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sampling locations. The MC sampling locations are shown on Figure 9-1. Sample log sheets are
provided in Appendix F. Prior to the MC sampling crew arrival, the MEC field crew conducted minor
vegetation clearance to improve site access in the southern half of the site and to confirm the absence of

munitions items.

9.3.2 Work Plan Deviations

The UFP-SAP recognized that the orientation of the subarea was unknown. Based on the topography of
the site as laid out by four corners as per the UFP-SAP, the UXO specialist along with the field crew
observed that it was more likely that the firing direction and bullet stop would be to the north into the
natural hillside, which was supported by the initial XRF results (see Section 9.3.3). Therefore, the
originally proposed collection of 15 XRF soil samples from the eastern side of the site was reduced to 5
XRF soil samples. As a result, there were initially five XRF samples collected from each side (east, west,
north, and south) for a total of twenty XRF samples. Contingent upon the XRF analysis of the initial
samples, additional samples were collected in areas of elevated XRF lead concentrations and step-out
samples as needed. The UFP-SAP allowed for FOL inspection of the study are to determine which areas
are most likely to be contaminated based on visual observation and adjust the proposed sample locations
accordingly; a total of ten confirmation samples were collected as originally planned, although weighted
toward the areas of highest contamination. Step-out samples were collected primarily on the western and

northern sides of the site with one step-out sample collected on the eastern side of the site.

9.3.3 Field Data Collection

9.33.1 X-Ray Fluorescence Field Screening

Thirty samples were screened for lead with XRF field analysis; in accordance with the UFP-SAP; 10 of
the 30 were sent to the FBL for selected metals analysis. As specified, five of the ten samples sent to the
FBL had the highest XRF lead concentrations; with values ranging from 484 to 3,215 ppm. Three
samples selected for FBL analysis had lead concentrations ranging from 250 to 450 ppm (287, 303, and

304 ppm), and two of the ten samples had concentrations less than 250 ppm (28 and 33 ppm).

Five of the initial twenty XRF samples had concentrations greater than the XRF action level of 200 ppm.
Four of the five samples were located in the northwest corner, and one was located in the eastern portion
of the study area. Ten step-out samples were collected based on the XRF results with seven XRF step-
out samples were place approximately 30 feet west and north beyond the original perimeter of the study
area where four samples had concentrations greater than 200 ppm. Two of the XRF step-out samples

were placed along the original perimeter at midpoints between 77FPSB13 and 77FPSB12, and
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77FPSB12 and 77FPSB11 to provide additional coverage in the area of the elevated lead concentrations.
One final step-out sample was placed about 30 feet east of 77FPSB04, which was the only exceedance
on the eastern side. Table 9-1 provides a summary of the XRF samples collected, XRF analysis results,

and samples sent to the FBL.

Note that for correlation statistical evaluation purposes, XRF samples from the Rifle Range Earthen Berm,
Rifle Range Wooded Embankment, Pistol Range, and Former Pistol Range were combined as one data

set (see Appendix I).

9.3.3.2 Surface Soil Sampling

Berm

Remains of a target berm were not evident for the Former Pistol Range Subarea. The soil consisted
primarily of fine sand and silty loam with some gravel. Although auger refusal was not encountered,

weathered bedrock was exposed at the land surface in some areas in the northern portion of the site.

Bullets and lead fragments were rarely seen in the area. A total of thirty grab surface soil samples (0 to
0.5 foot bgs) were collected during the field activities for XRF field analysis of lead. Initially, twenty XRF
samples were collected: five from each berm encompassing the site. The grab sample locations were
positioned equally distant along each berm. Ten step-out XRF samples were collected primarily in the
northwest corner of the site where some of the higher lead concentrations were detected in the initial XRF
samples. Ten of the thirty samples were submitted to the FBL for selected metals analysis (antimony,

arsenic, copper, lead, and zinc).

Firing Points

The firing line locations were not evident for the subarea; therefore, two composite samples were
collected from two transects that provided coverage throughout the study area. One composite sample
location (77FPSB031) transect bisected the site in a north-south orientation, and the other composite
sample location (77FPSB032) transect extended through the site in a west-east orientation. The
composite sample 77FPSB032 subsamples were predominantly collected from what appeared to be
anthropologically mounded soil. The composite samples each consisted of mixing an aliquot from 10

subsample locations. The samples were submitted to the FBL for NG.
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9.4 PHASE | RFI DATA COLLECTION RESULTS
9.4.1 Lead Correlation Between Field XRF Analysis and FBL Analysis Results

To determine whether XRF concentrations could be used to predict FBL concentrations, a statistical
correlation analysis was conducted. The correlation analysis is presented in Appendix I. Because of the
wide range of concentrations, the data were broken down into two datasets: XRF concentrations less
than 400 ppm, and XRF concentrations between 400 and 23,000 ppm (the maximum XRF concentration
of 40,529 ppm appears to be an outlier and was removed from the dataset). XRF concentrations less
than 400 ppm indicate that there is an acceptable linear relationship (correlation coefficient of 0.77)
between the XRF and laboratory concentrations. Therefore, the XRF concentrations were used to predict
laboratory concentrations. XRF concentrations between 400 ppm and 23,000 ppm indicate an
acceptable linear relationship (correlation coefficient of 0.70) between the XRF and laboratory

concentrations. Therefore, the XRF concentrations were used to predict laboratory concentrations.

9.4.2 MC Sampling Results and Comparison with PALs

This section presents the analytical results of surface soil sampling conducted at the Former Pistol Range
Subarea. Analytical results are discussed and compared to the PALs. Summary statistics for these soll
samples are provided in Table 9-2, and concentrations of analytes detected in at least one soil sample

are summarized in Table 9-3.

Metals were detected at concentrations greater than PALs. Positive detections of metals are presented

on Figure 9-2. NG was not detected in the two composite samples collected from the subarea.

Two 10-point composite samples were collected near the firing lines and analyzed for propellant (NG),
and 30 discrete surface soil samples were distributed around the four boundaries of the subarea and
analyzed for select metals. All five metals (antimony, arsenic, copper, lead, and zinc) were detected in
the 30 discrete samples distributed around the subarea. Concentrations of lead were evaluated from FBL
data and predicted FBL concentrations based on the correlation between the XRF and the FBL. The
primary contaminant lead (maximum concentration 2,430 mg/kg) had exceedances of the PAL (22 mg/kg)
that were significant at more than two orders of magnitude. Consistent with the XRF results, the area of
significant PAL exceedances was in the northwest corner of the Former Pistol Range Subarea. Copper
(maximum concentration of 4,400 mg/kg) exceeded the PAL (168 mg/kg) at three locations at
concentrations up to one order of magnitude greater than the PAL. For zinc, there were two

exceedances of the PAL, although the maximum concentration (437 mg/kg) was the same order of
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magnitude as the PAL (115 mg/kg). Antimony (maximum concentration 6.26 mg/kg) at two locations

nominally exceeded the PAL (3.1 mg/kg). No arsenic detections exceeded the PAL.

9.4.3 Data Usability

Data usability was evaluated based on the results of data verification, data validation, and the DQR,
which are discussed in Appendix H. Based on the DQR for the Former Pistol Range Subarea, Phase |
RFI data are of acceptable quality to make decisions on the path forward for the subarea. The following

summarizes the evaluation for the individual DQIs for the Former Pistol Range Subarea analytical results:

Validation process - In accordance with the UFP-SAP, full data validation was conducted. Based on

the validation results, no data collected for the Former Pistol Range Subarea were rejected.

e Completeness - Sample collection completeness for all sample types was 100 percent. The sample
analytical completeness for all sample types was also 100 percent. The completeness evaluation for
the Former Pistol Range Subarea is tabulated in Tables H-2 and H-3 of Appendix H.

e Sensitivity — Ten percent of the lead surface soil data points for the Former Pistol Range Subarea
were reported as non-detected at a concentration greater than the corresponding minimum PAL.
Most of the elevated detection limits of those data points were because of laboratory blank
contamination.  Sensitivity for the remaining analytes was sufficient for the purposes of this
investigation. The sensitivity evaluation is summarized in Table H-4 of Appendix H.

e Laboratory Accuracy - The %R for 18 laboratory control samples for the project as a whole ranged
from 125 to 136 %R for NG, indicating NG data were qualified because of laboratory control sample
noncompliance and are biased high. The qualified results were not rejected for the NG data and are
therefore considered usable data. Sensitivity for all other analytes was sufficient for the purposes of
this investigation.

e Precision - No data were qualified because of field duplicate imprecision. The laboratory did not

analyze any laboratory duplicate samples.

e Comparability - No comparability issues were noted.

o Representativeness - The reported data are adequately representative of site conditions and intended

populations at the Former Pistol Range Subarea.
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9.5 HUMAN HEALTH SCREENING-LEVEL HAZARD/RISK ASSESSMENT

Based on high metals contamination encountered in and around the northwest portion of the subarea,
decision making is straightforward regarding proceeding to a Full RFI and does not require risk screening
support regarding metals. Human health risks from metals considered COPCs for the Full RFI (antimony,

arsenic, copper, lead, and zinc) will be evaluated during the Full RFI in more detail.

Three chemicals (nitroglycerin, antimony, and lead) had quantitation limits that exceeded screening
levels. Nitroglycerin was not detected in any of the samples and was not selected as a COPC, although it
should be noted that the quantitation limits for all samples exceed the screening level. Antimony was not
detected in five samples and four of those samples had quantitiation limits exceeding the screening level.
However, antimony was detected in two samples at concentrations greater than the screening level and
based on elevated metals concentrations metals have been recommended for further investigation during
the Full RFI. Lead was not detected in one sample and that sample had a quantitation limit below the
screening level. However, all of the detected lead samples exceeded the screening level and based on
elevated metals concentrations metals have been recommended for further investigation during the Full
RFI. For the purpose of the Phase | RFI, COPCs were selected on the basis of the comparison of the
maximum detected concentration to PALs (which consider available screening concentrations and
background concentrations); a chemical is designated as a COPC for the purpose of the Phase | RFI
evaluation, if the chemical was reported as detected at least once at a concentration greater than the
screening concentration and background concentration. A chemical was not designated as a COPC if the
chemical was reported as detected at least once at a concentration greater than the screening

concentration but was not detected at a concentration greater than background concentrations

9.6 ECOLOGICAL SCREENING-LEVEL HAZARD/RISK ASSESSMENT

Based on high metals contamination encountered in and around the northwest portion of the subarea,
decision making is straightforward regarding proceeding to a Full RFl and does not require risk screening
support regarding metals. Risks from metals (antimony, arsenic, copper, lead, and zinc) will be evaluated
during the Full RFI.
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9.7 CONCLUSIONS
MEC

MEC/MPPEH: MEC/MPPEH was not anticipated to be a concern during CSM development for the SAP

and no evidence was encountered during the Phase | RFI to refute the CSM.

MC

Surface soil was investigated at each side of the subarea to investigate berm potential historical locations,
and inside the perceived historical range boundaries to obtain data concerning firing lines. Surface soll
consisted primarily of fine sand and silty loam with some gravel. Analytical results (NG) were evaluated
and NG did not exceed the PAL. Metals (antimony, arsenic, copper, lead, and zinc), particularly the
primary contaminant lead, were elevated (maximum FBL lead concentration of 2,430 and maximum
derived calculated FBL concentration from correlated XRF data of 12,295 mg/kg), which would present
both a human health and ecological risk issue; decision making is straightforward and did not warrant risk
screening support regarding metals. The most highly contaminated area was encountered in the
northwestern area of the Former Pistol Range Subarea. Bullets and fragments were only rarely observed

in the area.

9.8 UPDATED CSM

The CSM describes the site and its environmental setting. The CSM has been updated based on the
findings of this Phase | RFI (Figure 9-3). Figure 9-4 presents the MC Exposure Pathway Analysis for the
Former Pistol Range Subarea. Section 10.0 presents the tabular CSM Information Profile addressing
SWMU 77 as a whole, while also considering and summarizing subarea-specific findings developed and

detailed herein.

9.9 RECOMMENDATIONS

A Full RFI is recommended for the Former Pistol Range Subarea. The scope of effort for the Full RFI,
which will include further characterization, delineation, and intrusive investigations, will be determined

during project planning.
For MC, the investigation should determine lateral and vertical extent of metals considered COPCs for the

Full RFI (antimony, arsenic, copper, lead, and zinc) contamination located in and around the northwestern

portion of the subarea.
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TABLE 9-1

SAMPLE COLLECTION AND ANALYSIS SUMMARY
SWMU 77 — FORMER PISTOL RANGE SUBAREA
NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

Fixed-Base Lab Analysis

3
py)
_ 2. .
Site ID Former Sample = Fixed-Base @ p
Pistol Range . XRFSample ID © 3 Laboratory Sample 2 =
Subarea Location i ID® z & H
g s | s |°
ERY & 2
B 7 5
Eastern 77FPSB001 | 77FP-SS001-G00.5-XRF 5 ns
Earthen Berm | 77FPSB002 | 77FP-SS002-G00.5-XRF 21 ns
77FPSB003 | 77FP-SS003-G00.5-XRF nd ns
77FPSB004 | 77FP-SS004-G00.5-XRF 303 77FP-SS004-G00.5 X
77FPSB005 | 77FP-SS005-G00.5-XRF 22 ns
Northern Berm| 77FPSB006 | 77FP-SS006-G00.5-XRF nd ns
Area 77FPSB007 | 77FP-SS007-G00.5-XRF 13 ns
77FPSB008 | 77FP-SS008-G00.5-XRF 133 ns
77FPSB009 | 77FP-SS009-G00.5-XRF 660 77FP-SS009-G00.5 X X
77FPSB010 | 77FP-SS010-G00.5-XRF | 3215 77FP-SS010-G00.5 X
Western Berm | 77FPSB011 | 77FP-SS011-G00.5-XRF 28 ns
Area 77FPSB012 | 77FP-SS012-G00.5-XRF | 2004 77FP-SS012-G00.5 X
77FPSB013 | 77FP-SS013-G00.5-XRF 484 77FP-SS013-G00.5 X
77FPSB014 | 77FP-SS014-G00.5-XRF 17 ns
77FPSB015 | 77FP-SS015-G00.5-XRF 37 ns
Southern 77FPSB016 | 77FP-SS016-G00.5-XRF 2 ns
Berm Area 77FPSB017 | 77FP-SS017-G00.5-XRF 20 ns
77FPSB018 | 77FP-SS018-G00.5-XRF 33 77FP-SS018-G00.5 X
77FPSB019 | 77FP-SS019-G00.5-XRF nd ns
77FPSB020 | 77FP-SS020-G00.5-XRF 28 77FP-SS020-G00.5 X
Step Out 77FPSB021 | 77FP-SS021-G00.5-XRF 4 ns
Samples 77FPSB022 | 77FP-SS022-G00.5-XRF | 486 77FP-SS022-G00.5 X
77FPSB023 | 77FP-SS023-G00.5-XRF 155 ns
77FPSB024 | 77FP-SS024-G00.5-XRF 202 ns
77FPSB025 | 77FP-SS025-G00.5-XRF 287 77FP-SS025-G00.5 X
77FPSB026 | 77FP-SS026-G00.5-XRF 304 77FP-SS026-G00.5 X
77FPSB027 | 77FP-SS027-G00.5-XRF 234 ns
77FPSB028 | 77FP-SS028-G00.5-XRF 169 ns
77FPSB029 | 77FP-SS029-G00.5-XRF 235 ns
77FPSB030 | 77FP-SS030-G00.5-XRF 73 ns
Firing Lines 77FPSB031 Not applicable 77PR-SS031-C00.5 X
77FPSB032 Not applicable 77PR-SS032-C00.5 X

1. Select metals; antimony, arsenic, copper, lead, and zinc.

2. XRF results for lead represent raw, uncorrelated data; refer to Appendix | for the statistical correlatoin and refer to
Table 9-3 for fixed base laboratory sample results for lead (LEAD), as well as raw XRF results (LEAD-XRF) and

calculated lead results (LEAD-CALC) following the correlation effort.

XRF = X-Ray flourescence.




TABLE 9-2

FREQUENCY OF DETECTION IN SURFACE SOIL
SWMU 77 - FORMER PISTOL RANGE SUBAREA

NAVAL ACTIVITY PUERTO RICO

CEIBA, PUERTO RICO

i . Location of . Minimum | Maximum Project USEPA Generic
Parameter Frequen_cy of | Minimum 1 Maximum Maximum Sample of Maxmum Non- Non- Action Limit|SSLs Migration to
Detection Result Result ) Detection . .
Detection Detection | Detection 1 GW 2 DAE=20

Inorganics (mg/kg)
ANTIMONY 5/10 057 J 6.26 J| 77FP-SB010 77FP-SS010-G00.5 0.606 1.57 3.1 5.4
ARSENIC 8/10 1.02 1.82 77FP-SB013 | 77FP-SS012/13-G00.5( 0.943 0.944 2.65 5.8
COPPER 10/10 28.8 4400 77FP-SB009 77FP-SS009-G00.5 -- -- 168 920
LEAD 9/10 59.6 2430 77FP-SB010 77FP-SS010-G00.5 30 30 22 280
LEAD-CALC 30/30 40.4 12295 77FP-SB010 77FP-SS010-G00.5 -- -- 22 280
LEAD-XRF 24/30 13.33 3215 77FP-SB010 77FP-SS010-G00.5 2.67 5.5 22 280
ZINC 10/10 30.6 437 77FP-SB009 77FP-SS009-G00.5 -- -- 115 13600
Miscellaneous Parameters
[PH [ 1/1 | 5.67 5.67 | 77FP-SB009 | 77FP-SS009-G00.5 | -- -- NA NA

mg/kg = Milligrams per kilogram

J = Value is estimated.
NA = Not applicable.

1. Refer to Appendix J for PAL source and reference.
2. USEPA generic soil screening level (SSLs) migration to groundwater screening levels are presented for informational purposes. A dilution atttenuation factor of
20 has been applied to values as presented in the November 2010 USEPA RSL Table.

Associated Samples:
77FP-SS001-0006
77FP-SS002-0006
77FP-SS003-0006
77FP-SS004-G00.5
77FP-SS005-0006
77FP-SS006-0006
77FP-SS007-0006
77FP-SS008-0006
77FP-SS009-G00.5
77FP-SS010-G00.5
77FP-SS011-0006
77FP-SS012-G00.5
77FP-SS013-G00.5

77FP-SS014-0006
77FP-SS015-0006
77FP-SS016-0006
77FP-SS017-0006
77FP-SS018-G00.5
77FP-SS019-0006
77FP-SS020-G00.5
77FP-SS021-0006
77FP-SS022-G00.5
77FP-SS023-0006
77FP-SS024-0006
77FP-SS025-G00.5
77FP-SS025-G00.5-AVG

77FP-SS025-G00.5-D
77FP-SS026-G00.5
77FP-SS026-G00.5-AVG
77FP-SS026-G00.5-D
77FP-SS027-0006
77FP-SS028-0006
77FP-SS029-0006
77FP-SS030-0006
77FP-SS031-C00.5
77FP-SS032-C00.5




TABLE 9-3

SWMU 77 - FORMER PISTOL RANGE SUBAREA
NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL

PAGE 1 OF 5

SAMPLE ID PAL [ 77FP-SS001-0006 | 77FP-SS002-0006 [77FP-SS003-0006] 77FP-SS004-G00.5 | 77FP-SS005-0006 | 77FP-SS006-0006 | 77FP-SS007-0006
LOCATION Surface| 77FP-SB001 77FP-SB002 77FP-SB003 77FP-SB004 77FP-SB005 77FP-SB006 77FP-SB007
DATE Soil 20100521 20100521 20100521 20100521 20100521 20100521 20100521
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

RESULT [MDL| RESULT [MDL] RESULT [MDL] RESULT | MDL | RESULT [MDL] RESULT [MDL| RESULT [MDL
Inorganics (mg/kg)
ANTIMONY 3.1 - - - - - - 0.57 J 0.291 - - - - - -
ARSENIC 2.65 - - - - - - 1.08 0.175 - - - - - -
COPPER 168 - - - - - - 28.8 0.291 - - - - - -
LEAD 22 0.0873
LEAD-CALC 22
LEAD-XRF 22
ZINC 115

Miscellaneous Parameters

[PH

NA




TABLE 9-3

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL
SWMU 77 - FORMER PISTOL RANGE SUBAREA
NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

PAGE 2 OF 5

SAMPLE ID PAL | 77FP-SS008-0006 | 77FP-SS009-G00.5 | 77FP-SS010-G00.5 | 77FP-SS011-0006 | 77FP-SS012-G00.5 | 77FP-SS013-G00.5 | 77FP-SS014-0006 | 77FP-SS015-0006
LOCATION Surface|  77FP-SB008 77FP-SB009 77FP-SB010 77FP-SB011 77FP-SB012 77FP-SB013 77FP-SB014 77FP-SB015
DATE Soil 20100521 20100521 20100521 20100521 20100521 20100521 20100521 20100521
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

RESULT [MDL] RESULT | MDL | RESULT [ MDL | RESULT [mDL| RESULT | MDL | RESULT | MDL RESULT [MDL| RESULT [MDL
Inorganics (mg/kg)
ANTIMONY 3.1 - - 1623 | 156 FEREES 1.76 119 J 0.694 - - - -
ARSENIC 2.65 - - 151 J 0.936 1.05 1.82 0.416 - - - -
COPPER 168 - Bl 4400 [SS] 204 [SS] 61.7 0.694 - - - -
LEAD 22 577 [SS] 2430 [SS] 0.208
LEAD-CALC 22 248 [SS] 2944 [sS] KA 12295 [sS)
LEAD-XRF P7I 132.67 [SS] M 660.33 [SS] I 3215 [sS] I 27.67 [SS]
ZINC 115 - 437 [SS] . . . -

Miscellaneous Parameters

[PH

[ NA




TABLE 9-3

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL

SWMU 77 - FORMER PISTOL RANGE SUBAREA

NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

PAGE 3 OF 5

SAMPLE ID PAL [77FP-SS016-0006 | 77FP-SS017-0006 | 77FP-SS018-G00.5 [77FP-SS019-0006 77FP-SS020-G00.5 [77FP-SS021-0006] 77FP-SS022-G00.5

LOCATION Surface| 77FP-SB016 77FP-SB017 77FP-SB018 77FP-SB019 77FP-SB020 77FP-SB021 77FP-SB022

DATE Soil 20100521 20100521 20100521 20100521 20100521 20100526 20100526

SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
RESULT [MDL| RESULT [MDL[ RESULT | MDL | RESULT [MDL|] RESULT | MDL | RESULT [MDL] RESULT [ MDL

Inorganics (mg/kg)

ANTIMONY 3.1 - - - - | 0.606 U | 0.606 - - 157 U 157 - - 156 U 1.56

ARSENIC 2.65 - - - - 1.02 0.363 - - | 0944 U | 0944 - - 113 J 0.937

COPPER 168 56.7 0.606 147 157 93.4 1.56

LEAD 22 0182 30 U 0472

LEAD-CALC 22

LEAD-XRF 22

ZINC 115

Miscellaneous Parameters

[PH

NA




TABLE 9-3

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL

SWMU 77 - FORMER PISTOL RANGE SUBAREA

NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

Miscellaneous Parameters

PAGE 4 OF 5

SAMPLE ID PAL [ 77FP-SS023-0006 | 77FP-SS024-0006 | 77FP-SS025-G00.5 [77FP-SS025-G00.5-AVG|77FP-SS025-G00.5-D] 77FP-SS026-G00.5 | 77FP-SS026-G00.5-AVG

LOCATION Surface| 77FP-SB023 77FP-SB024 77FP-SB025 77FP-SB025 77FP-SB025 77FP-SB026 77FP-SB026

DATE Soil 20100526 20100526 20100526 20100526 20100526 20100526 20100526

SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
RESULT [MDL| RESULT [ mMDL RESULT | MDL RESULT [ MDL RESULT [MDL[ RESULT | MDL RESULT | MDL

Inorganics (mg/kg)

ANTIMONY 3.1 - - - -- 153 U 1.53 153 U 153 - - | 157U [ 157 ]| 157 U [ 157

ARSENIC 2.65 - - - - 1.16 J 0.918 1.16 J 0.918 - - 0.943 U 0.943 0.943 U

COPPER 168 - - - - 122 1.53 122 1.53 - Bl 2110 [SS] 2110 [SS]

LEAD 22 - - - - 226 [SS] 226 [SS] 0.459 422 [SS] 422 [SS]

LEAD-CALC 22 283 [SS] 357 [SS] 492 [SS] 497 [SS] 502 [SS] 519 [SS] 501 [SS]

LEAD-XRF Pl 15467 [SS] Ul 202.33 [SsS] I 286.67 [SS] 289.67 [SS] M 29267 (sS] M 30367 [SS] K 292.17 [SS]

ZINC 115 - - - . 157 269 [SS]

[PH

NA




TABLE 9-3

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL
SWMU 77 - FORMER PISTOL RANGE SUBAREA
NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO

PAGE 5 OF 5
SAMPLE ID PAL | 77FP-SS026-G00.5-D | 77FP-SS027-0006 [77FP-SS028-0006| 77FP-SS029-0006 |77FP-SS030-0006] 77FP-SS031-C00.5|77FP-SS032-C00.5
LOCATION Surface 77FP-SB026 77FP-SB027 77FP-SB028 77FP-SB029 77FP-SB030 77FP-SB031 77FP-SB032
DATE Soil 20100526 20100526 20100526 20100526 20100526 20100520 20100520
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
RESULT  [MDL] RESULT [MDL| RESULT [MDL] RESULT [MDL| RESULT [mMDL| RESULT [MDL|[ RESULT [MDL
Inorganics (mg/kg)
ANTIMONY 3.1 - - - - - - - - - - - - - -
ARSENIC 2.65 - - - - - - - - - - - - - -
COPPER 168 - - - - - - - - - - - - - -
LEAD 22 - - - - - - - - - - - - - -
LEAD-CALC 22 483 [SS] 408 [SS] 305 [SS] 410 [SS] 152 [SS] 7 - - - -
LEAD-XRF 22 280.67 [SS] M 233.67 [SS] I 169 [SS] M 23467 [ss] M 73 [SS 0 - - - -
ZINC 115 - - - - - - - - -

Miscellaneous Parameters

[PH

NA

mg/kg = Milligrams per kilogram.
U = Analyte not detected at the reporting limit left of the letter.

J = Value is estimated.
NA = Not applicable.
SS = Surface soil.

XRF = X-ray fluorescence.
PAL = Project Action Limit.
Shaded concentrations exceed PALs.
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10.0 SWMU 77 CONCEPTUAL SITE MODEL

Table 10-1 presents the CSM Information Profile addressing SWMU 77 as a whole, while also
considering and summarizing subarea-specific findings developed and detailed herein. Table 10-1
provides subarea-specific background information, types of military activities that were conducted,
identifies the types of MEC that have been used in the subareas, and determines the locations where
military activities were carried out at SWMU 77.

091020/P 10-1 CTO JM04



TABLE 10-1

CONCEPTUAL SITE MODEL INFORMATION PROFILE
SWMU 77 — ALL SUBAREAS
NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO
PAGE 1 OF 7

Profile Type

Information Needs

Findings

Range/Site Profile

Installation Name

Naval Activity Puerto Rico (NAPR), SWMU 77 Small Arms Range

Installation Location

NAPR, formerly known as Naval Station Roosevelt Roads, is located on the eastern coast of Puerto Rico in the
municipality of Ceiba, approximately 33 miles southeast of San Juan. The nearest major town is Fajardo, which is 10 miles
north of the station. The facility occupies approximately 8,600 acres and except for two adjacent, unpopulated islands
(Pineros and Cabeza de Perro) off the northeast coast of the facility, it is bordered on the north, south, and east by the
marine waters of the Atlantic Ocean, Caribbean Sea, and Vieques Passage.

Installation History

The facility was used as a military base from 1940 until 2004 and included a port facility and major airfield complex. The
facility ceased operation as an active Naval Station on March 31, 2004, at which point it was designated NAPR.

Site (and Subarea)
Descriptions

SWMU 77 was historically used for small arms operations; however, potential munitions disposal or detonation operations
are suspected based on historical aerial photographs. Operations extended from 1940 to January 1, 2010. The SWMU
77 subareas of concern are described as follows:

The Rifle Range Subarea was used for rifle practice from 1940 to January 1, 2010.

The Potential OB/OD Subarea has no documentation other than being suspected of OB/OD use solely based on historical
aerial photographs that indicate potential activity (two bermed areas) as early as 1961 and ending sometime prior to 1985.
The Potential Munitions Trench Subarea has no documentation other than suspected of disposal use solely based on
historical aerial photographs that indicated potential activity (trenches) sometime prior to 1958 (possibly as early as 1940)
until October 1961.

The Detonation Area Near Concrete Pad Subarea was primarily used for target assembly on the concrete pad and is
noted only because it aids as a marker in locating the subarea. A one-time detonation event occurred in a small pit where
a small depression area remains. The detonation occurred under the guidance of the Mayport EOD Detachment in 2006
or thereabout.

The Pistol Range Subarea was used as a pistol range, which operated by 1976 until January 1, 2010; the southern half of
the range has been used exclusively since 2004.

The Former Pistol Range was in use from 1962 to 1964 based solely on historical aerial photographs.

Site Layout

SWMU 77 Small Arms Range is approximately 66 acres and is located on the peninsula at Punta Medio Mundo on the
northeastern boundary of the facility and the SWMU 77 subareas of concern are situated as follows:

The Rifle Range Subarea is a 500-yard narrow feature centrally located in SWMU 77 and orientated such that shots are
fired toward the outer point of the peninsula.

The Potential OB/OD Subarea is on the northern side of the unpaved road on the northwestern portion of the peninsula.




TABLE 10-1

CONCEPTUAL SITE MODEL INFORMATION PROFILE
SWMU 77 — ALL SUBAREAS
NAVAL ACTIVITY PUERTO RICO
CEIBA, PUERTO RICO
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Profile Type

Information Needs

Findings

The Potential Munitions Trench Subarea is located between the 200-yard and 100-yard firing lines of the Rifle Range,
south of the existing unpaved road.

The Detonation Area Near Concrete Pad Subarea is located southeast of the Potential OB/OD Subarea between the 300-
and 500-yard Rifle Range firing lines on the southern side of the unpaved road.

The Pistol Range Subarea is located in a level area north of the entrance road to SWMU 77.

The Former Pistol Range Subarea is located northeast of the current pistol range and southwest of the Detonation Area
Near Concrete Pad Subarea.

Range/Site Structures

SWMU 77 site structures are encompassed within the associated site subareas as follows:

The Rifle Range Subarea has 100-, 200-, 300-, and 500-yard elevated firing lines and a short-yardage range formerly
used as a pistol range. The short-yardage range is located just in front of a fixed target berm. The target berm consists of
a constructed earthen berm that served the short-yardage range, a concrete wall at the rear of the berm equipped with a
target carrier mechanism to raise (and lower) targets, and a natural steep wooded hillside beyond the earthen
berm/concrete wall that serves as the backstop for these elevated targets. The range was maintained via grass and
vegetation cutting until it was closed.

The Potential OB/OD Subarea is flat and grass covered. A small depression is present in the middle of the grassy area,
but there is no apparent evidence of OB/OD operations. The terrain inclines steeply beyond the level area with scrubby
brush and trees present on the northern hillside.

The Potential Munitions Trench Subarea is heavily wooded except on the potential trenches which are covered with
overgrown grasses.

The Detonation Area Near Concrete Pad Subarea has a concrete pad in the central portion of the subarea. The area
surrounding the pad is level, grassy, and not maintained. A small open depression was identified near the northern corner
of the pad, where the one-time detonation occurred.

The Pistol Range Subarea was maintained via grass cutting until closed. An earthen berm that serves as the bullet
backstop is present just beyond the target area and numerous bullets are visible on the surface. There are six firing lines
(1.5, 3, 7, 10, 15, and 25-yard) across two 50-foot-wide side-by-side ranges; target markers remain.

The Former Pistol Range Subarea is now overgrown with trees, and the location of the former range berm and firing lines
is unknown.

Range/Site Boundaries

SWMU 77 is bordered by the Atlantic Ocean on all sides excluding the southwest portion, which connects the peninsula to
NAPR.
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Profile Type

Information Needs

Findings

Range/Site Security

Security clearance is required for gated access to NAPR. Security patrols include SWMU 77; otherwise SWMU 77 has
been unsecured since the gate at the entrance of SWMU 77 was removed about range closure on January 1, 2010. Also,
access to the peninsula is unsecured from the water side.

Munitions/ Release
Profile

Munitions Types

Expended items identified in available range records (from 2003 through 2009) included shotgun, ball, linked, and blank
cartridges (more than 400,000), hand smoke grenades (6), and 40 millimeters (mm) training smoke grenades (55).
MEC/MPPEH items added to the list after discovery during the Phase | RFI within the wooded embankment at the rear of
the subarea included 40mm CS M651 grenades (4), 37mm CS grenade (1), Han-Ball CS 1902 grenade (1), and 40mm
practice grenades (2). In addition, two expended blasting caps were encountered in January 2010 during an archeological
investigation near Site RR9. MEC/MPPEH are not of concern at the Pistol Range Subarea or Former Pistol Range
Subarea.

Maximum Probability
Penetration Depth

MEC/MPPEH is expected at the surface at the Rifle Range Subarea. Subsurface anomalies encountered at this subarea
during the analog detector-aided surveys are expected to be expended bullets or metallic debris and not MEC/MPPEH.
Intrusive investigations need to be conducted at the Rifle Range Subarea to determine the source of the anomalies. For
the Potential OB/OD Subarea, MEC/MPPEH may be present in the surface and/or subsurface at depths extending to 4
feet bgs. For the Potential Munitions Trench Subarea, MEC/MPPEH may be present in the surface and/or subsurface at a
depth interval from approximately 1 foot bgs (assuming one foot of cover material at the top of the trench) extending up to
10 feet bgs (assuming typical backhoe reach). Digital geophysical survey results during the Phase | RFI confirmed
subsurface anomalies at the Potential OB/OD Subarea and Potential Munitions Trench Subarea; additionally, analog
survey results during the Phase | RFI indicated suspect subsurface anomalies at the Rifle Range Subarea. Because
intrusive investigation of the subsurface was not included during the Phase | RFI, the anomaly sources are unknown and
may be MEC/MPPEH and/or volcanic rock observed as outcrops and during soil boring refusal. Depth to any buried items
is likely shallower than originally anticipated based on the shallow depth to bedrock during the Phase | RFI and remains an
unknown until subsurface intrusive investigation is conducted. MEC/MPPEH was not found on the surface nor were
subsurface anomalies present within the depression area at the Detonation Area Near Concrete Pad Subarea.

MEC Density

At the ground surface, MEC/MPPEH was found at the Rifle Range Subarea only. Items previously encountered on the
constructed earthen berm and the grassy strip at the toe of the wooded embankment during site walks in support of Phase
| RFI SAP planning were removed when SWMU 77 was closed in January 2010 and no MEC/MPPEH items remain in this
area. For the wooded embankment, eight MEC/MPPEH munitions items were encountered during the meandering path
analog detector aided survey of the Phase | RFI. Three items warranting detonation were addressed by Mayport EOD on
August 19, 2010. The survey did not cover 100 percent of the area, which was heavily wooded and difficult to traverse;
therefore, there is a high probability that MEC/MPPEH items are still present in this area. MEC/MPPEH could be present
in the Potential OB/OD Subarea and Potential Munitions Trench Subarea based on Phase | RFI geophysical surveys and
remains an unknown until subsurface intrusive investigation is conducted.
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Munitions Scrap/
Fragments/ MDAS

Munitions scrap/fragments/MDAS were only encountered at the Rifle Range Subarea, where training grenade fragments
(blue pieces) at the earthen berm were observed and several of the eight munitions items were identified as MDAS at the
wooded embankment. In addition, two expended blasting caps were encountered in January 2010 during an
archeological investigation near Site RR9. At the Pistol Range Subarea berm and the Rifle Range Subarea earthen
constructed berm, a high density of expended bullets were observed during the Phase | RFI; moreover, high densities are
suspected at the Rifle Range Subarea wooded embankment, where thick ground cover prevented visual observation.

Associated MC

The Rifle Range Subarea: NG, metals (antimony, arsenic, copper, lead, and zinc), and explosives were investigated.
Based on the Phase | RFI, where surface soil was investigated at the firing lines and berm areas, NG was only a potential
risk concern at the 200 yard firing line for the Rifle Range. For the earthen constructed berm area/wooded embankment,
metals, particularly the primary contaminant lead, were present at elevated concentrations compared to the PALs.
Maximum lead concentrations for the constructed earthen berm and wooded embankment were 89,000 and 118,000
mg/kg, respectively. A high density of bullets was observed on the constructed earthen berm and suspected on the
wooded embankment. The only explosive, RDX, was detected, but did not exceed the PAL.

The Potential OB/OD Subarea: NG, metals (antimony, arsenic, copper, lead, and zinc), and explosives were investigated.
Based on the Phase | RFI, where surface and subsurface soil were investigated, only lead was of potential ecological
concern based on evaluation of analytical results; the PAL for lead was based on facility background concentration and
although not highly elevated at the OB/OD Subarea (74 mg/kg maximum), lead could present an ecological risk. The data
is inconclusive until intrusive subsurface investigation is conducted.

The Potential Munitions Trench Subarea: NG, metals (antimony, arsenic, copper, lead, and zinc), explosives, and non-MC
contaminants were investigated. Based on the Phase | RFI, limited in that only a few surface soil samples were collected,
no PALs were exceeded. The data is inconclusive until intrusive subsurface investigation is conducted.

The Detonation Area Near Concrete Pad Subarea: NG, metals (antimony, arsenic, copper, lead, and zinc), and explosives
were investigated. Surface soil was investigated at two biased locations of anticipated maximum concentrations, the
remaining depression area where the one-time event occurred and the low-lying drainage area for the subarea, and
human health risks are acceptable. Lead is a potential ecological concern; however, the PAL for lead was based on
facility background concentration and subarea concentrations were not elevated (40.7 mg/kg maximum). The subarea is
small in size and the lead contamination may be anthropogenic, from vehicle traffic in and around the area, especially
when considering that results from the two sampling locations were close in concentration.

The Pistol Range Subarea: NG and metals (antimony, arsenic, copper, lead, and zinc) were investigated. Surface soil
was investigated at the firing lines and berm area. Analytical results (NG) for the firing lines were evaluated and NG was
determined to be neither a human health nor ecological issue. For the berm, metals, particularly the primary contaminant
lead, were elevated (maximum lead concentration of 58,400 mg/kg) and present both a human health and ecological risk
issue. A high density of bullets and fragments were observed on the berm.
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The Former Pistol Range Subarea: NG and metals (antimony, arsenic, copper, lead, and zinc) were investigated. Surface
soil was investigated at each side of the subarea to investigate berm potential historical locations, and inside the perceived
historical range boundaries to obtain data concerning NG at firing lines. NG did not exceed the PAL. For the berm,
metals, particularly the primary contaminant lead, were elevated (maximum FBL lead concentration of 2,430 and
maximum derived calculated FBL concentration from correlated XRF data of 12,295 mg/kg), which presents both a human
health and ecological risk issue. The most highly contaminated area was encountered in the northwestern area of the
subarea. A low density of bullets and fragments were observed in the area.

Migration Routes/Release
Mechanisms

Soil at the SWMU 77 subareas is expected to be moderately drained, and contaminants could infiltrate from surface to
subsurface soil, or directly from subsurface soil, and leach into groundwater, thus causing the groundwater to become
contaminated. The stormwater/erosion runoff migration pathway is not expected to be significant due to the well vegetated
terrain and lack of drainage ditches or surface water bodies. Potentially complete exposure pathways are also present that
could result in unacceptable adverse environmental impacts to ecological receptors (biota and/or to critical habitat), either
through contact with/ingestion of contaminated soil and/or contact with contaminants through the food chain when
ingesting vegetation such as grass at the site. Direct ingestion of bullets or bullet fragments by birds may also present a
concern because of lead toxicity. In addition, MC contaminants may bioaccumulate in animals over time.

Physical Profile

Climate NAPR has a tropical-marine climate characterized by minimal temperature fluctuations, relatively moderate humidity, and
frequent rain showers. The rainy season is typically defined as May through November. Hurricane season is from June 1
through November 30.

Topography The topography within NAPR ranges from 0 to 131 feet above mean sea level. At SWMU 77, the access road entrance
area is low lying, but otherwise SWMU 77 is hilly and vegetated except where areas have been cleared and leveled for
operational purposes. Vegetative cover limits the amount of erosion that occurs at the site.

Geology The underlying geology of NAPR is predominantly volcanic, composed of lava and tuff, as well as sedimentary rocks
derived from discontinuous beds of limestone.

Soil Except for tidal swamp soils associated with the access road entrance area, SWMU 77 consists of Descalabrado and

Guyana soils. The Descalabrado and Guyana soils consist of shallow, well-drained, moderately permeable soils that
formed in moderately fine-textured residuum derived from volcanic rock. Slopes are steep, ranging from 5 to 60 percent.
These soils have no value as cropland and are suited only for low-intensity grazing or wildlife habitat.
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Hydrogeology Although no groundwater information is available, the nearby marine waters suggest that salt-water intrusion has occurred
on the peninsula. Also, no drinking water wells have been developed at the facility.

Hydrology No floodplains or significant surface water features are present within SWMU 77. However, the site is a peninsula
bordered on all sides but the southwest by water.

Vegetation Vegetative cover types found at SWMU 77 includes largely upland forest (consisting of consist of stands of relatively small

trees with grasses and shrubs) where all the subareas are located. A mangrove area exists, limited to the SWMU 77
access road entrance area and beach strand associations are limited to the fringe areas of SWMU 77.

Land Use and
Exposure Profile

Current Land Use

SWMU 77 is currently not in use.

Current Human Receptors

Navy personnel (military and civilians), contractors, and trespassers.

Current Activities

SWMU 77 is currently not in use.

Potential Future Land Use

There are currently no specific plans to develop SWMU 77 pending outcome of the subject Phase | RFI and
future Full RFI.

Potential Future Human

Receptors

Navy personnel (military and civilians), residents, contractors and trespassers. These receptors would include construction
workers (if intrusive work is necessary) and maintenance and operations workers.

Potential Future Land Use
Related Activities

There are currently no specific plans to develop SWMU 77 pending outcome of the subject Phase | RFI and
future Full RFI.

Zoning/Land Use
Restrictions

There are no site-specific restrictions at this time pending outcome of the subject Phase | RFI and future Full RFI.

Demographics/Zoning

Puerto Rico is the easternmost island in the Greater Antilles chain separating the Caribbean Sea from the Atlantic Ocean;
the island is approximately 110 miles long by 35 miles wide. NAPR is bordered by the municipalities of Ceiba to the west
and north and Naguabo to the southwest. The nearest major town, Fajardo, with a population of nearly 42,000, is
approximately eight miles north of NAPR.

Beneficial Resources

Protected habitats and protected/endangered animals are present at NAPR, including the SWMU 77 location.
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Ecological Profile

Habitat Type

There are three primary habitats located on SWMU 77 that include upland forest, mangrove, and beach strand types. The
areas where the SWMU 77 subareas are located are all identified as upland forest.

Degree of Disturbance

Conservation zones were established to preserve critical habitats at NAPR. The only designated critical habitat is the
mangrove stands (present at the entrance of SWMU 77) for the yellow-shouldered blackbird.

Ecological Receptors and
Species of Special Concern

The major mammal population in and near NAPR consists of introduced species such as stray dogs and cats, Norway and
gray-bellied rats, mice, and mongooses. The reptile population (especially snakes) has been significantly reduced
because of the large mongoose population. Thirteen species of bats, none listed under the Endangered Species Act, are
known to occur on Puerto Rico including fruit-eating, nectivorous, insectivorous, and piscivorous bats.

The species observed at the facility that are classified as endangered under federal law, any of which could be present
within the overall boundaries of SWMU 77 include sea turtles (hawksbill [Eretmochelys imbricate] and leatherback
[Dermochelys coriacea]) one snake (Puerto Rican boa constrictor [Epicrates inornatus]), birds (yellow-shouldered
blackbird and brown pelican [Pelecanus occidentalis occidentalis]), and one mammal (West Indian Manatee [Trichechus
manatus).

Three species of vegetation of concern include are the black (Avicennia germinans), red (Rhizophora mangle), and white
(Laguncularia racemosa) mangrove. The black mangrove (Avicennia germinans) is classified as threatened under federal
law. Because the mangrove areas are considered wetlands, they are protected under federal law and are critical habitat
for the yellow shouldered blackbird (Agelaius xanthomus). Of note, NAPR supports one plant (Cobana negra) classified as
threatened in 1990 by the USFWS.

General Exposure
Profile

Relationship of MC
Sources to Habitat and
Potential Receptors

Uptake of MC sources, in particular elevated metals concentrations encountered at the Pistol Range Subarea berm and
Rifle Range Subarea during the Phase | RFI, could result in unacceptable adverse impacts to ecological receptors (biota
and/or to critical habitat), either through contact with/ingestion of contaminated soil and/or contact with contaminants
through the food chain when ingesting vegetation such as grass. In addition, MC contaminants may bioaccumulate in
animals over time. Direct ingestion of bullets or bullet fragments by birds may also present a concern because of lead
toxicity; high densities of expended bullets were encountered during the Phase | RFI at the Pistol Range Subarea berm
and the Rifle Range Subarea constructed earthen berm (and suspected high density at the wooded embankment where
thick ground cover prevented visual observation) .
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