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1.0 Declaration

1.1 Site Name and Location

Facility Name: Andersen Air Force Base (AFB), Guam
Site Location; Yigo, Guam

Comprehensive Environmental Response, Compensation. and Liability Information System
(CERCLIS) Identification (ID) Number: GU6571999519

Operable Unit/Site: Two Installation Restoration Program (IRP) sites located in the Main
Base Operable Unit (OU):

* Site 29
¢ Site 35

1.2 Statement of Basis and Purpose

This decision document presents the selected remedies for IRP Sites 29 and 35, located at
Andersen AFB, Yigo, Guam (Figures 1-1 and 1-2). The selected remedies were chosen in
accordance with the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) of 1980, as amended by the Superfund Amendments and Reauthorization Act
(SARA) of 1986, and to the extent practicable, the National Qil and Hazardous Substances
Pollution Contingency Plan of 1990 (NCP). This decision is based on the Administrative Record
(AR) for these sites, including pertinent IRP documents, correspondence, and material related to
the CERCLA investigations and cleanups.

This document is issued by the United States Navy (USN)!, as the lead agency. The USN is
managing remediation of contamination at the Main Base OU Sites listed above in accordance
with CERCLA as required by the Defense Environmental Restoration Program (DERP). The
USN and the United States Environmental Protection Agency (USEPA) have jointly selected the
remedies and the Guam Environmental Protection Agency (Guam EPA) has concurred with the

' The Department of Defense is in the process of realigning installation management functions at Andersen AFB.
On QOctober 1, 2009, pursuant to the 2005 Defense Base Closure and Realignment Commission Report,
administrative custody of all real property on Andersen AFB and responsibility for installation support functions,
including Environmental Restoration Program responsibilities, transferred within the Department of Defense from
the Department of the Air Force to the Department of the Navy. Title to Andersen AFB real property will remain
with the United States and the Air Force will continue to utilize the Base. The Navy will also utilize portions of the
Base. In accordance with the April 15 2008, Department of Defense Environmental Supplemental Guidance for
Implementing and Operating a Joint Base, at the time of property transfer the Navy, as the new property manager at
the Base, assumed responsibility "for all existing and future environmental permits, requirements, plans, and
agreements” at the Base (Ch. 1.1.2) and was required to “honor all existing, previously negotiated Federal Facility
Agreements in place.” (Ch. 2.17.5 of the Guidance).

In January 2009, the Navy and the Air Force entered into a separate Memorandum of Agreement, which delegated
installation support and authority back to the Air Force General who is the Andersen Base Commanding Officer
under the authority, control, and direction of the Joint Region Commander, who is a Navy Admiral. This delegation
includes the authority to sign Records of Decision. The Andersen Base Commanding Officer and Andersen
environmental staff continue to administer the FFA under Navy direction. Both the Air Force and the Navy notified
USEPA of the chanee of administrative responsibility under the FFA (See Appendix A).
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decision, under the guidelines established in the Federal Facility Agreement (FFA) signed in
February 1993 by representatives of the USEPA Region 9, Guam EPA, and the United States Air
Force (USAF) (USEPA et al., 1993).

1.3 Assessment of Sites

Site 29

The USN has determined that no action is necessary to protect public health or welfare or the
environment at Site 29.

Site 35

The response action selected in this Record of Decision (ROD}) is necessary to protect public
health or welfare or the environment from actual or threatened releases of pollutants or
contaminants from Site 35 which may present an imminent and substantial endangerment to
public health or welfare.

Areas within Site 35 cannot support unrestricted use due to pollutants or contaminants remaining
in place after implementation of the selected remedy. Land use restrictions are required as part
of this response action and will be achieved through imposition of institutional controls (ICs),
also known as land use controls (L.UCs), that limit the use and/or exposure to those areas of the
property that are contaminated.

The USN is committed to implementing, monitoring, maintaining, reporting on, and enforcing all
components of the selected remedy to ensure that it remains protective of human health and the
environment.

1.4  Description of Selected Remedy

Site 29

Based on the results of a previously conducted records search, Site Characterization Report,
Asphalt Recovery Status Report, and a Remedial Investigation/Feasibility Study (RI/ES), the
USN has determined that no further CERCLA remedial action is required at Site 29.

Site 35

Based on the results of a previously conducted records search, Site Characterization Report,
Asphalt Recovery Status Report, and a Remedial Investigation/Feasibility Study (RI/FS), the
USN has determined that remedial action is required for Site 35 in order to prevent potentially
unacceptable risks to future residential receptors.

Remedial alternatives for Site 35 were developed and evaluated through a ES (EA Engineering,
Science, and Technology, Inc. [EA], 2008). Based on the results of the FS, the USN selected
Institutional Controls as the preferred alternative for Site 35. The major components of the
selected response action are presented below.
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Selected Remedial

Site Action Performance Objectives
Site 35 | Institutional ¢ Prevent future residential exposures to aluminum,
Controls chromium, and vanadium in subsurface soil at

concentrations greater than the RGs (173,500 mg/kg, 1,080
mg/kg, and 206 mg/kg, respectively).

e Prohibit the development and use of property for
residential housing, elementary and secondary schools,
child care facilities and playgrounds.

¢ Limit and control any future excavation activities at the
site (e.g., worker requirements, soil management, waste
disposal).

BTV = background threshold value

RG =remedial goal

The contaminant of concern (COC) impacted soils at Site 35 do not constitute principal threat
wastes as the COCs are metals that are relatively immobile in the highly alkaline limestone soils
present at the site. Additionally, the COCs are present at the site in relatively low concentrations
and are not of a highly toxic nature.

1.5  Statutory Determinations

This section describes how the selected remedy satisfies the statutory requirements of CERCLA,
§121 and the regulatory requirements of the NCP.

Site 29

Because the soil sample analytical results for Site 29 indicate that there are no unacceptable risks
to human health or the environment, the USN has determined that no CERCLA remedial action
is necessary at the site.

Because there are currently no hazardous substances, pollutants, or contaminants remaining at
the site above levels that would allow for unlimited use and unrestricted exposure, a five-year
review is not required.

Site 35

The selected remedy for Site 35 is protective of human health and the environment, complies
with promulgated requirements that are applicable or relevant and appropriate to the remedial
action, and is cost effective.

The selected remedy represents the maximum extent to which permanent solutions can be used
in a practicable manner at a site. It provides the best balance or trade-offs in terms of balancing
criteria, while also considering the bias against offsite treatment and disposal and considering
state and community acceptance.
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The NCP establishes the expectation that treatment will be used to address the principal threats
posed by a site whenever practicable (40 CFR 300.430([a] [1] [iii] [A]). The selected remedy of
Institutional Controls does not satisty the statutory preference for treatment as a principal
element of the remedy because COC-impacted soil will remain on site untreated.

Because this remedy will result in hazardous substances, pollutants, or contaminants remaining
on site above levels that allow for unlimited use and unrestricted exposure, a statutory review
will be conducted for Site 35 within five years after initiation of the remedial action to ensure
that the remedy is, or will be, protective of human health and the environment.

1.6 Data Certification Checklist

The information included in the Decision Summary section (Section 2) of this ROD is
summarized in Table 1-1. Additional information can be found in the AR file for Andersen
AFB, which is available for public review at two Information Repositories that are located at the
Robert F. Kennedy Library, on the University of Guam campus, and the Nieves M. Flores
Memorial Library in Hagédtiia.

1.7  Authorizing Signatures

The following signature sheets document the decision by USN and USEPA Region 9 to select
No Action as the remedy for Site 29 and Institutional Controls as the remedy for Site 35, Main
Base QU, Andersen AFB, Guam, and the concurrence of Guam EPA in that decision.

Final Record of Decision 1-4 November 2010
Sites 29 and 35
Main Base OU, Andersen AFB, Guam



This signature sheet documents the USN and Andersen AFB co-selection of No Action as the
remedial action for Site 29 and Institutional Controls as the remedial action for Site 35, Main
Base OU, Andersen AFB, Guam.

?‘JQ@M u%—— { w\]ov "

JOHN W. DOUCETTE Date
Brigadier General, USAF
Base Commanding Officer?

? Under Delesation of Authority from Commander Joint Region Marianas. See Footnote 1.
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This signature sheet documents the USEPA Region 9 co-selection of No Action as the remedial
action for Site 29 and Institutional Controls as the remedial action for Site 35, Main Base OU,
Andersen AFB, Guam.

MICHAEL M. MONTGOMERY Date
Assistant Director, Federal Facilities and Site Cleanup Branch
U.S. Environmental Protection Agency, Region 9
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This signature sheet documents the Guam EPA concurrence in the selection of No Action as the
remedial action for Site 29 and Institutional Controls as the remedial action for Site 35, Main
Base OU, Andersen AFB, Guam.

ERIC M. PALACIOS Date
Acting Administrator
Guam Environmental Protection Agency
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2.0 Decision Summary

The Decision Summary identifies the selected remedies for Sites 29 and 35; explains how the
selected remedies fulfill statutory and regulatory requirements; and provides a substantive
summary of the AR file that supports the remedy selection decisions.

2.1 Site Names, Locations, and Descriptions

The following section presents descriptions of each of the two sites and their locations.

Site 29

Full Site Name: Site 29

CERCLIS ID Number: GU6571999519
Site Location: Yigo, Guam

Site Type: Former Waste Pile

Site 29 is located on the Main Base of Andersen AFB approximately 500 feet north of the active
Base Sanitary Landfill (BSL) (Site 1/Landfill 1) and 1,400 feet north of Site 35 (Figures 2-1 and
2-2). The site is approximately 4 acres in size and is flat to gently sloping. Current site
conditions were photographed in December 2008 and are presented in Photos 2-1 through 2-3.

Site 35

Full Site Name: Site 35

CERCLIS ID Number: GU6571999519
Site Location: Yigo, Guam

Site Type: Former Waste Pile

Site 35 is located on the Main Base of Andersen AFB approximately 400 feet south of the active
BSL and 1,400 feet south of Site 29 (Figures 2-1 and 2-3). The site is approximately 7 acres in
size and is flat to gently sloping. Current site conditions were photographed in December 2008
and are presented in Photos 2-4 through 2-6.

2.2 Site History and Enforcement Activities

This section provides background information and summarizes the series of investigations that
led to the ROD. It describes the CERCLA response actions undertaken at the Main Base OU,
Sites 29 and 35.

Due to its primary mission in national defense, the USAF has long been engaged in a wide
variety of operations that involve the use, storage, and disposal of hazardous materials. On
14 October 1992, Andersen AFB was formally listed on the National Priorities List by the
USEPA to investigate abandoned sites that may have been impacted by the use, storage, and
disposal of hazardous materials.
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The USN and USAF have conducted environmental investigations at the Main Base OQU,
Sites 29 and 35, in accordance with CERCLA under the DERP, which was established by
Section 211 of SARA.

As the support agencies, the USEPA Region 9 and Guam EPA provide primary oversight of the
environmental restoration actions, in accordance with the FFA. The enforcement activities for
Andersen AFB were initiated when the USAF entered into an FFA with the USEPA Region 9
and Guam EPA. The FFA, finalized on 30 March 1993, established procedures for involving
federal and territorial regulatory agencies, as well as the public, in the environmental restoration
process at Andersen AFB. The FFA was based on applicable environmental laws including
CERCLA, Hazardous and Solid Waste Act of 1982, SARA, and the NCP,

Funding is provided by the Defense Environmental Restoration Account; a funding source
approved by Congress to clean up contaminated sites on U.S. Department of Defense
installations.

In accordance with USN policy, to the extent practicable, National Environmental Policy Act
(NEPA) values have been incorporated throughout the CERCLA process culminating in this
ROD. Separate NEPA documentation will not be issued.

Site 29
Site 29 has been evaluated in the following six environmental reports:

o [Installation Restoration Program Phase I: Records Search, Andersen Air Force Base,
Guam (Environmental Science and Engineering, Inc., and Reynolds, Smith and Hills,
Inc. [ESE], 1985)

o Installation Restoration Program Phase II, Stage 1—Confirmation/Quantification,
Andersen AFB, Guam (Battelle Columbus Division [Battelle], 1989)

» [nstallation Restoration Program, Final Records Search for Andersen Air Force Base,
Guam (ICF Technology, Inc. [ICF], 1996a)

o [Installation Restoration Program, Final Site Characterization Report, Waste Piles 1, 2,
and 3, Andersen Air Force Base, Guam (ICF, 1998)

o Final Asphalt Recovery Status Report, Installation Restoration Program Site 29, Waste
Pile 2 (IT Corporation [IT], 2000a)

¢ Final Remedial Investigation/Feasibility Study for Sites 29 and 35, Main Base Operable
Unit, Andersen Air Force Base, Guam (EA, 2008)

Site 29 was originally used as an asphalt tar storage area in the early 1950s. Andersen AFB’s
former asphalt plant reportedly used the asphalt tar during the post World War II expansion of
the base (ICF, 1996a).
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Site 35
Site 35 has been evaluated in the following six environmental reports:

s [nstallation Restoration Program Phase I, Stage I—Confirmation/Quantification,
Andersen AFB, Guam (Battelle, 1989)

o [RP Phase 2, Remedial Investigation/Feasibility Study, Technical Report, Volume I,
Final, Andersen Air Force Base, Guam (Science Applications International Corporation
[SAIC], 1991)

o [Installation Restoration Program, Final Records Search for Andersen Air Force Base,
Guam (ICF, 1996a)

s [nstallation Restoration Program, Final Site Characterization Report, Waste Piles 1, 2,
and 3, Andersen Air Force Base, Guam (ICF, 1998)

o Final Asphalt Recovery Status Report, Installation Restoration Program Site 35, Waste
Pile 1 (IT, 2000b)

e Final Remedial Investigation/Feasibility Study for Sites 29 and 35, Main Base Operable
Unit, Andersen Air Force Base, Guam (EA, 2008)

Site 35 was initially identified by Battelle personnel during a field geophysical investigation in
December 1986. Following discovery of the site, the Phase II, Stage 1 investigation was
performed and found that Site 35 contained several thousand drums of asphaltic tar, with some
drums leaking to the ground surface. The 1996 Records Search determined that Site 35 was
originally used as an asphalt tar storage area in the 1970s for excess paving material (ICF,
1996a).

2.3 Community Participation

NCP Section 300.430(f)(3) establishes a number of public participation activities that the lead
agency must conduct following preparation of the Proposed Plan and review by the support
agency. Components of these items and documentation of how each component was satisfied for
Sites 29 and 35, at Andersen AFB, Guam, are described in Tables 2-1 and 2-2.

Responses to comments received during the public comment period are included in the
Responsiveness Summary, which is provided as Section 3 of the ROD.

2.4  Scope and Role of Operable Unit

As with many large sites, the environmental problems at Andersen AFB, Guam, are complex.
As aresult, the USN, with concurrence from USEPA Region 9 and Guam EPA, has organized
the environmental restoration work at Andersen AFB into six OUs as described below.
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Main Base OU (Sites 2, 3,4, 5,6, 8,9, 10, 11, 12, 13, 14, 15, 25, 26, 27, 28, 29, 34, and 35) -
RODs addressing the Main Base OU are either completed or in the process of completion. The
sites were proposed to be addressed in the following separate ROD documents:

Sites 6, 9, and 12 (Group 1)

Sites 5 and 8 (Group 2)

Sites 4, 11, 25, 28, and 34 (Group 3)

Sites 3, 10, 13, and 27 (Group 4)

Sites 29 and 35

Sites 2, 14, 15, and 26 (Grouping not yet assigned)

Final RODs for Groups 1, 2, and 3 were completed in September 2007, and the RODs for the
remaining sites are currently under development.

Northwest Field QU (Sites 7, 16, 17, 21, 30, 31, and 36) — A Final ROD addressing Sites 7, 16,
17, 31, and 36 was completed in September 2007. The ROD for Site 21 is currently under
development.

Due to presence of munitions and explosives of concern (MEC), Site 30 was transferred to the
Andersen AFB’s Military Munitions Response Program (MMRP). Under the MMRP, a ROD
will be completed for Site 30 after a further investigation/feasibility study, with respect to the

MEC, is completed.

Marianas/Bonins Command (MARBO) Annex OU (Sites 20, 22, 23, 24, 37, and 38) — A Final
ROD addressing the MARBO Annex OU was completed in May 1998 and a Five-year ROD

Review was completed in July 2004.

Harmon Annex OU (Sites 18, 19, and 39) — A Final ROD addressing the Harmon Annex QU
was completed in July 2002.

Urunao OU (Site 40) — A Final ROD addressing the Urunao OU was completed in December
2003,

Site Wide OU (Sites 41 through 78) — The Site Wide OU consists of IRP sites that have been
added to the program in recent years, and is distributed geographically across the Main Base,
Northwest Field, MARBO Annex, and Tumon Tank Farm. The sites are proposed to be
addressed in separate ROD documents as follows:

Sites 45, 49, 59, 61, 67, 68, and 69 (Group A)
Sites 48, 56, 58, 70, and 73 (Group B)

Sites 47, 50, 51, 53, and 55 (Group C)

Sites 63, 64, 65, 66, 72, and 77 (Group D)
Sites 57, 71, 74, 75, 76, and 78 (Group E)
Sites 44 and 46 (Group F)

Sites 41, 42, 43 (Group G)

Site 54
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Final RODs for Groups A, B, C, and F were completed in November 2008, and the RODs for the
remaining sites are currently under development. Due to presence of MEC, Sites 52, 60, and 62
were transferred to Andersen AFB’s MMRP. Under the MMRP, RODs will be completed for
these sites after further investigations/feasibility studies are completed with respect to the MEC.

2.5 Site Characteristics

This section describes the physical characteristics of the two sites addressed in this ROD. Brief
descriptions are provided for each site. Guam is the largest, most populated, and southernmost
island in the Mariana Islands, located in the western Pacific Ocean (Figure 1-1). Relative to
Guam, Hawaii is located 3,700 miles to the east-northeast and Japan is located 1,560 miles to the
north. Guam is approximately 30 miles long, varies in width from 4 to 12 miles, and has a total
land area covering approximately 209 square miles.

2.5.1 Physiography and Climate

Physiographically, the island of Guam may be divided into northern and southern regions, which
are separated by the Adelup Fault. The northern region is a limestone plateau consisting of
rolling hills and cliff lines ranging from 200 to 600 feet above mean sea level (msl).

Andersen AFB consists of multiple parcels of land located on the northern half of Guam

(Figure 1-2), and is situated on an undulating limestone plateau with surficial karst features. The
Base property includes the Main Base (formerly North Field) and Northwest Field. Andersen
AFB is approximately 8 miles wide by 2 to 4 miles long, and covers approximately 24.5 square
miles.

Guam is located at 13° 27° north latitude (approximately 900 miles north of the equator), creating
a year-round warm and humid climate. The mean annual temperature is 81 degrees Fahrenheit
(°F). Daily temperatures range from the lower 70s to the upper 80s °F. Relative humidity ranges
from 65 to 80 percent in the afternoon and 85 to 100 percent in the evening. Guam has two
distinct seasons, a wet and a dry season. The dry season is typically from December to June, and
the wet season occurs from July through November. Approximately 65 percent of the annual
precipitation falls during these five rainy months, and the annual rainfall on northern Guam
averages between 80 and 100 inches.

The dominant winds are the trade winds, blowing from the east or northeast with velocities
between 4 and 12 miles per hour throughout the year. Storms may occur at any time during the
year, although tropical storms and typhoons are more frequent during the rainy season. Large
rainfall events associated with typhoons are common, with as much as 25 inches of rain in a 24-
hour period (Ward et al., 1965).

These climatic conditions hold true for both sites covered by this ROD. Site-specific
physiography is discussed in more detail in the sections below.
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Site 29

Site 29 is located on the Main Base of Andersen AFB, approximately 500 feet north of the active
BSL (Figure 2-1). The site is flat to gently sloping to the north and covers an area approximately
4 acres in size. During the RI field investigation, the site was primarily covered with low-growth
vegetation, with the northern and eastern borders of the site heavily overgrown in jungle. The
site elevation is approximately 490 feet above msl! (Figure 2-2).

Site 35

Site 35 is also located on the Main Base of Andersen AFB, approximately 1,400 feet south of
Site 29 and approximately 400 feet south of the active BSL (Figure 2-1). The site is flat to
gently sloping to the southeast and covers an area approximately 7 acres in size. During the RI
field investigation, the central portion of the site consisted of a shallow, former limestone quarry
with exposed limestone bedrock and sparse, low-growth vegetation. The surrounding area was
covered with jungle along the western and southern borders and a sharp topographic incline led
up to Route 9 along the western border. The site elevation is approximately 490 feet above msl

(Figure 2-3).
2.5.2 Geology and Hydrogeology

Sites 29 and 35 are underlain by the Mariana Limestone, which is underlain by the Barrigada
Limestone. The Barrigada Limestone is underlain by the volcanic deposits of the Alutom

Formation.

The soils on the Main Base consist predominately of the following three series of upland
Hmestone soils: Guam, Guam-Urban land-Pulantat, and Ritidian Series. These soils are
generally very shallow to shallow, well-drained, and range from flat to gently sloping on the
interior to extremely steep along the cliff lines (Young, 1988).

The typical soil observed at Sites 29 and 35 consists of Guam cobbly clay loam. The Guam
cobbly clay loam is derived from sediments overlying porous coralline limestone.
Approximately 5 to 10 percent of the surface is covered by gravel and cobbles (Young, 1988). It
is neutral to mildly alkaline with moderately rapid permeability. The surface layer is usually
removed or mixed with underlying material during construction. The soil is typically
characterized by a dusky red, gravelly clay loam, approximately € inches thick. The depth to
limestone is usually 6 to 16 inches, unless landscaping has taken place.

Surface soils and bedrock are very porous and permeable and as a result, no rivers or streams are
present in the northern portion of the island. Precipitation, except that portion lost to
gvapotranspiration, contributes to the groundwater lens.

Groundwater resources on northern Guam are encountered at approximately 400 to 600 feet bgs.
The groundwater surface at the Main Base ranges between 3 to 4 feet above msl and the
freshwater lens ranges between 100 to 160 feet thick. The important factors governing the
volume of freshwater in the lens are: the effects of mixing freshwater and marine water, the
permeability of the limestone formations, and the rate of recharge. The groundwater flow

Final Record of Decision 2-6 November 2010

Sites 29 and 35
Muain Base OU, Andersen AFB, Guam



[ A—

direction of the Northern Guam Lens (NGL) near Sites 29 and 35 is from the limestone/volcanic
contacts in the west-southwest towards the Pacific Ocean to the north. Faults, fractures,
brecciated zones, joints, dissolution channels, or cavities can affect flow.

The aquifer located beneath Sites 29 and 35 is highly permeable and porous, has estimated
hydraulic conductivities ranging from 2 to 20,000 feet per day, and porosities ranging from 15 to
20 percent (ICF, 1995). The aquifer beneath the sites occurs in basal conditions; however,
fluctuations in depth to groundwater at Site 35 can be attributed to the site’s close proximity to
the parabasal contact to the south-southeast.

The following is a tabular summary of the geology and hydrogeology at Sites 29 and 35.

Depth to
Groundwater Proximity to
Site | Limestone Formation Soil (approximate) Cliff Line
Site 29 | Detrital facies of the Guam cobbly 483 feet bgs 9,000 feet
Mariana Limestone clay loam
Site 35 | Barrigada Limestone Guam cobbly 450 feet bgs 11,000 feet
clay loam

bgs = below ground surface

2.5.3 Surface Water Hydrology

No wetlands or surface water resources are located in the Northwest Field, the Main Base, or in
the vicinity of Sites 29 and 35. The geology in the region is dominated by highly porous
limestone bedrock underlying very thin soils with moderately rapid permeability. As a result
precipitation readily infiltrates into the vadose zone, preventing the formation of surface streams,
rivers, and lakes.

2.54 Ecology

Several potential receptors to contaminants may be present at both sites. Neither site is fenced;
therefore, the sites can easily be accessed by potential receptors. Hunting is permitted near

Site 29, and animals such as feral pigs and deer are occasionally hunted within surrounding
designated areas. Currently, both sites lie within the designated foraging area for the endangered
Mariana crow (Corvus kubaryi) and the Micronesian starling (Aplonis opacus guami). The
Tabernaemontana rotensis is the only endangered tree identified in the area surrounding the two
sites. This section provides site-specific information related to ecology at each of the individual
sites. Ecological receptor populations for each site are discussed in Section 2.7.

Site 29

The ecological habitat at Site 29 primarily consists of mixed herbaceous vegetation with mixed
or secondary growth vegetation covering the northern and eastern edges of the site.
Approximately 90 percent of the site consists of mixed herbaceous vegetation and 10 percent
consists of mixed or secondary growth vegetation. A mixture of grasses, vines, and herbs (up to
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3 feet tall); shrubs and small trees (3 to 10 feet tall); and larger trees (10 to 30 feet tall) dominate
the habitat.

Site 35

The ecological habitat at Site 35 primarily consists of mixed herbaceous vegetation with mixed
or secondary growth vegetation covering the western and southern edges of the site.
Approximately 75 percent of the site consists of mixed herbaceous vegetation and 25 percent
consists of mixed or secondary growth vegetation. A mixture of grasses, vines, and herbs (up to
3 feet tall); herbs, shrubs, and smalli trees (3 to 10 feet tall); and larger trees (10 to 30 feet tall)
dominate the habitat.

2.5.5 Previous Site Characterization Activities

Site 29

Site 29 was initially identified during the Phase I Records Search. Based on the results of the
Phase I Records Search, the site was recommended for further field investigation and removal
and disposal of the drums, and as a result was added to the Phase II, Stage 1 investigation (ESE,
1985).

During the Phase II, Stage 1 investigation in 1987, aerial infrared photographs of the landfill
complex were taken and anomalies were investigated. Approximately 200 deteriorated asphalt-
containing drums were identified at Site 29. Three samples were collected from material leaking
from the drums and sent to a laboratory for analysis. Di-n-octylphthalate was detected in two
samples at concentrations of 57 mg/kg and 53 mg/kg, well below the USEPA Region 9
residential PRG of 2,400 mg/kg. Additionally, the fieldwork and laboratory analyses were
performed in the absence of approved quality assurance documents and standard operating
procedures, which were subsequently established for the Andersen AFB IRFP under the FFA.
Data collected prior to the FFA do not meet the data guality objectives and cannot be used in
performing a quantitative HHHRA or a SLERA. The Phase II, Stage 1 investigation concluded
with a recommendation of no further action due to the lack of evidence of chemical
contamination found in the material and soils at Site 29. Additionally, no removal was
conducted as the known waste materials at the site were not migrating (Battelle, 1989).

In 1995, a records search of past activities and a DSI were performed in support of a Site
Characterization Report (ICF, 1998). The DSI identified approximately 930 55-gallon drums
containing, or suspected of once containing, liquid asphalt at Site 29. Many of the drums had
deteriorated to the point where the asphalt was pooling in surface depressions. The asphalt was
estimated to cover approximately 28,250 square feet of surface area.

During the 1995 field investigation, seven test trenches were excavated, most of which did not
reveal the presence of buried waste. Ordnance of an unspecified nature was identified while
backfilling one trench (T7). This ordnance has since been removed and properly disposed of by
Andersen AFB Explosive Ordnance Disposal personnel (ICF, 1998).
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Twelve surface soil samples (including one duplicate) and two subsurface soil samples
(including one duplicate) were collected during the 1995 field investigation and analyzed for
semivolatile organic compounds (SVQOCs) and Target Analyte List (TAL) metals (ICF, 1998).
These results were screened against their respective industrial PRGs and BTVs. No SVOCs or
TAL metals were detected in any of the surface or subsurface soil samples at concentrations
exceeding industrial PRGs or BT Vs.

Asphaltic-tar samples were collected from drums and the ground surface, and were analyzed to
evaluate the quality of the material for potential reuse. The asphalts were determined to be grade
AC-20 and AC-40 asphalt of acceptable quality for reuse. Remediation/recycling of the asphalt
tar at Site 29 was scheduled as a result of the site characterization investigation (ICF, 1998).

Removal Actions Completed

In January 1998, excavation, removal, and recovery activities were conducted at Site 29 in
conjunction with those at Site 35 (IT, 2000a; IT, 2000b). The remediation area included the
entire area impacted by spilled and/or drummed asphalt. Site 29 was cleared and grubbed using
an excavator equipped with a grappler. Cleared vegetation was piled along the edge of the
cleared area and left to decompose naturally. The removal action included the following
activities:

¢ Two trenches were excavated in the limestone bedrock and approximately 930 drums of
asphalt and uncontained asphalt were placed on the slopes above these trenches. The
asphalt was heated by the sun and flowed into the downgradient trenches. The asphalt
that accumulated in the trenches was transported to Site 35 for recovery.

¢ Approximately 31,995 gallons, or 581 drums, of asphalt were recovered and placed in
reconditioned drums. This asphalt was tested to evaluate its potential for use in pavement
construction.

e Approximately 400 cy of asphalt debris, consisting of non-recoverable asphalt mixed
with soil and organic material, were transported and stockpiled at Site 35, along with
approximately 850 empty, asphalt-coated drums.

Following the completion of removal of asphalt and debris from Site 29, four confirmation
surface soil samples (including one duplicate) were collected and analyzed for SVOCs,
polycyclic aromatic hydrocarbons (PAHs), and TAL metals. These results were screened against
their respective industrial PRGs and BTVs. No SVOCs, PAHs, or TAL metals were detected in
the confirmation samples at concentrations exceeding respective residential PRGs or BTVs.

Post-Removal Action Characterization

Following the completion of the removal action, a field investigation was conducted at Site 29 in
2006 in suppott of a RI/FS document (EA, 2008). The RI included a visual site reconnaissance,
DS], geophysical survey, test trenching, surface and subsurface soil sampling, topographic
survey, and an ecological survey. During the field investigation, the site was covered with low-
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growth vegetation in the center and jungle along the northern and eastern borders. An
underground petroleum, oil, and lubricants (POL) pipeline and associated electrical lines
bisected the southern portion of the site.

A total of 23 surface soil samples (including two duplicates} were collected in June 2006 and
analyzed for SVOCs, PAHs, and TAL metals.

¢ Aluminum was detected in three surface soil samples at concentrations (ranging from
174,000 to 186,000 mg/kg) exceeding the residential PRG (76,000 mg/kg) and BTV
(173,500 mg/kg).

o Chromium was detected in two surface soil samples at concentrations (1,090 and
1,130 mg/kg) exceeding the residential PRG (210 mg/kg) and BTV (1,080 mg/kg).

» Lead was detected in one surface soil sample at a concentration (1,920 mg/kg) exceeding
the residential PRG (400 mg/kg) and BTV (166 mg/kg).

+ Manganese was detected in four surface soil samples at concentrations (ranging from
5,510 to 8,530 mg/kg) exceeding the residential PRG (1,800 mg/kg) and BTV (5,500
mg/kg).

Eleven additional surface soil samples (including three duplicates) were collected in
September 2006 and analyzed for lead to delineate elevated concentrations. None of the
delineation samples contained lead at concentrations exceeding the residential PRG or BTV.

The geophysical survey conducted during the RI field investigation identified several anomalies
suspected to be buried waste disposal areas. In response, 14 test trenches were excavated and
two subsurface soil samples were collected from the test trenches at 2 to 4 feet bgs. A majority
of the materials observed in the excavations included chunks of black viscous tar and 55-gallon
drum remnants.

A total of 10 subsurface soil samples (including one duplicate) were collected in July 2006 and
analyzed for volatile organic compounds (VOCs), SVOCs, PAHs, and TAL metals.

e Benzo(a)pyrene was detected in one subsurface soil sample at a concentration (180
micrograms per kilogram [pg/kg]) exceeding the residential PRG (62 pg/kg).

e Aluminum was detected in two subsurface soil samples at concentrations (176,000 and
204,000 mg/kg) exceeding the residential PRG (76,000 mg/kg) and BTV (173,500
mg/kg).

+ Chromium was detected in one subsurface soil sample at a concentration (1,210 mg/kg)
exceeding the residential PRG (210 mg/kg) and BTV (1,080 mg/kg).

¢ Iron was detected in one subsurface soil sample at a concentration (125,000 mg/kg)
exceeding the residential PRG (23,000 mg/kg) and BTV (116,495 mg/kg).
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¢ Manganese was detected in one subsurface soil sample at a concentration (5,830 mg/kg)
exceeding the residential PRG (1,800 mg/kg) and BTV (5,500 mg/kg).

o Vanadium was detected in one subsurface soil sample at a concentration (224 mg/kg)
exceeding the residential PRG (78 mg/kg) and BTV (206 mg/kg).

Analytical results for the surface and subsurface soil samples collected during the RI were used
to conduct a HHRA and a SLERA. The calculated site specific risk was below the calculated
risk due to background. Therefore, no remediation is required at Site 29.

Site 35

Site 35 was included in the Phase II, Stage 1 investigation, which consisted of a site
reconnaissance, detailed mapping, and shallow soil sampling (Battelle, 1989). At the time of the
investigation, the site contained several thousand drums of asphaltic tar, with some drums
leaking to the ground surface. The tar had flowed down slope and pooled in surface depressions.
Animal remains were observed in several of these tar pools. The Phase II, Stage 1 investigation
concluded with a recommendation for further investigation (Battelle, 1989).

In 1989, Site 35 was investigated in support of the Phase II, Stage 2 RI/FS (SAIC, 1991). The
investigation included monitoring well instaliation, groundwater sampling, soil sampling, and a
magnetometer survey. Shallow soil samples were collected and indicated the presence of
petroleum hydrocarbons. Analytical results were used to perform a baseline risk assessment,
which determined that the site may pose a potential threat to future human health and
recommended additional investigation.

At the time of the Phase II, Stage 1 and Stage 2 investigations, fieldwork and laboratory analyses
were performed in the absence of approved quality assurance documents and standard operating
procedures established under the FFA. Data collected prior to approval of the FFA can be used
for qualitative purposes, but do not meet the data quality objectives for the project and cannot be
used in performing a quantitative HHRA or a SLERA.

In 1995, a records search of past activities and a DSI were performed at Site 35 (ICF, 1998).

A review of previous reports and the DSI identified approximately 7,900 55-gallon drums
containing, or suspected of once containing, asphaltic tar. Many of the drums had deteriorated to
the point where the tar was collecting in pools ranging from 1 inch to 24 inches deep, and
covering an estimated surface area of approximately 114,000 square feet.

During the 1995 field investigation, 23 test trenches were excavated, most of which did not
encounter buried waste. However, buried drums containing asphaltic tar were observed in a
mound of soil located in the northwest corner of the site (ICF, 1998).

A total of 15 surface soil samples (including two duplicates) were collected and analyzed for
SVOCs and TAL metals (ICF, 1998).
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* Aluminum was detected in five surface soil samples at concentrations (ranging from
178,000 to 207,000 mg/kg) exceeding the industrial PRG (100,000 mg/kg) and BTV
(173,500 mg/kg).

¢ Chromium was detected in four surface soil samples at concentrations (ranging from
1,100 to 1,550 mg/kg) exceeding the industrial PRG (450 mg/kg) and BTV (1,080

mg/kg).

e TIron was detected in five surface soil samples at concentrations (ranging from 119,000 to
146,000 mg/kg) exceeding the industrial PRG (100,000 mg/kg) and BTV
(116,495 mg/kg).

A total of four subsurface soil samples (including one duplicate and one resample) were
collected and analyzed for SVOCs and TAL metals (ICF, 1998).

e Aluminum was detected in two subsurface soil samples at concentrations (182,000 and
226,000 mg/kg) exceeding the industrial PRG (100,000 mg/kg) and BTV (173,500
mg/kg).

» Chromium was detected in two subsurface soil samples at concentrations (1,100 and
1,220 mg/kg) exceeding the industrial PRG (450 mg/kg) and BTV (1,080 mg/kg).

¢ Iron was detected in two subsurface soil samples at concentrations (121,000 and 142,000
mg/kg) exceeding the industrial PRG (100,000 mg/kg) and BTV (116,495 mg/kg).

Asphaltic tar samples were collected from drums and the ground surface, and were analyzed to
evaluate the quality of the material for potential reuse. The asphalts were determined to be grade
AC-20 and AC-40 asphalt of acceptable quality for reuse for paving material (ICF, 1998).

Removal Actions Completed

Between November 1997 and July 1999, excavation, removal, and recovery activities were
conducted at Site 35 (IT, 2000b). The remediation area included the entire area impacted by
spilled and/or drummed asphalt. Site 35 was cleared and grubbed using an excavator equipped
with a grappler. Cleared vegetation was piled along the edge of the cleared area and left to
decompose naturally. The removal action included the following activities:

+ Trenches were excavated into the limestone bedrock and approximately 8,000 drums of
asphalt and uncontained asphalt were placed on the slopes above the trenches to
eventually be heated by the sun and run off into the trenches to accumulate.
Approximately 8,000 empty, asphalt-coated drums were subsequently transported to and
disposed of at the active BSL.

e Atotal of 3,812 55-gallon drums (approximately 209,660 gallons) of asphalt was
recovered from the asphalt recovery trenches and was tested to evaluate its suitability for
use in paving material.
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* Approximately 3,800 cy of asphaltic debris was stockpiled on site until it was eventually
= disposed of in trenches at Site 2/Landfill 2.

Ten confirmation surface soil samples (including one duplicate) were collected and analyzed for
SVOCs, PAIls, and TAL metals following completion of the removal of the asphalt and debris
from the site (IT, 2000b).

e Aluminum was detected in four surface soil samples (including one duplicate) at
concentrations (ranging from 209,000 to 220,000 mg/kg) exceeding the industrial PRG
(100,000 mg/kg) and BTV (173,500 mg/kg).

¢ Chromium was detected in four surface soil samples (including one duplicate) at
concentrations (ranging from 1,080 to 1,340 mg/kg) exceeding the industrial PRG (450
o mg/kg) and BTV (1,080 mg/kg).

In November 2000, approximately 850 soil-contaminated asphalt-containing drums,
approximately 2,800 cy of uncontained asphalt-contaminated soil, and approximately 5,000 cy of
asphalt contaminated with soil and other debris were excavated and removed from

Site 6/Landfill 8 and moved to a bermed area at Site 35 (IT, 2001). In 2005, Andersen AFB

= reclaimed approximately 1,100 cy of the asphalt and asphalt-contaminated soil for use as an

' intermediate cover material for the adjacent consolidation unit to the south of the site (EA,

2008). The materials removed from Site 6 that were not reclaimed remain onsite in the bermed

z area at Site 35.

Post-Removal Action Characterization

Following the completion of the removal action, a field investigation was conducted at Site 35 in
2006 in support of a RI/FS document (EA, 2008). The RI included a visual site reconnaissance,
DSI, geophysical survey, test trenching, surface and subsurface soil sampling, drum sampling
and disposal, topographic survey, and an ecological survey. During the field investigation, the
center portion of the site contained a limestone quarry with exposed limestone bedrock and very
little low-growth vegetation. The site was covered with jungle along the western and southern
borders and a sharp topographic incline led up to Route 9 along the western border. The site was
accessed by the unpaved Landfill Access Road located to the north/northeast of the site.

A total of 29 surface soil samples (including two duplicates) were collected and analyzed for
SVOCs, PAHs, and TAL metals.

e Benzo(b)fluoranthene was detected in one surface soil sample at a concentration (2,300
ug/kg) exceeding the residential PRG (620 pg/kg).

* Benzo(a)pyrene was detected in one surface soil sample at a concentration (940 ug/kg)
exceeding the residential PRG (62 ug/kg).

¢ Dibenz(a,h)anthracene was detected in one surface soil sample at a concentration (280
ng’kg) exceeding the residential PRG (62 ug/kg).
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¢ Indeno(1,2,3-cd)pyrene was detected in one surface soil sample at a concentration (1,200
ug/kg) exceeding the residential PRG (620 pg/kg).

¢ Chromium was detected in one surface soil sample at a concentration (1,120 mg/kg)
exceeding the residential PRG (210 mg/kg) and BTV (1,080 mg/kg).

e Vanadium was detected in two surface soil samples at concentrations (218 and 232
mg/kg) exceeding the residential PRG (78 mg/kg) and BTV (206 mg/kg).

The geophysical survey conducted during the RI field investigation identified several anomalies
suspected to be buried waste disposal areas. In response, 10 test trenches were excavated and
five subsurface soil samples were collected from the test trenches at 2 to 6 feet bgs. A majority
of the materials observed in the excavations included chunks of black viscous tar and metal

debris.

A total of five subsurface soil samples were collected and analyzed for VOCs, SVOCs, PAHs,
and TAL metals.

¢ Benzo(a)pyrene was detected in one subsurface soil sample at a concentration (180
ug/kg) exceeding the residential PRG (62 pg/kg).

o Aluminum was detected in one subsurface soil sample at a concentration (209,000
mg/kg) exceeding the residential PRG (76,000 mg/kg) and BTV (173,500 mg/kg).

e Chromium was detected in one subsurface soil sample at a concentration (1,610 mg/kg)
exceeding the residential PRG (210 mg/kg) and BTV (1,080 mg/kg).

¢ Iron was detected in one subsurface soil sample at a concentration (129,000 mg/kg)
exceeding the residential PRG (23,000 mg/kg) and BTV (116,495 mg/kg).

¢ Vanadium was detected in two subsurface soil samples at concentrations (211 and 220
mg/keg) exceeding the residential PRG (78 mg/kg) and BTV (206 mg/kg).

Analytical results for the surface and subsurface soil samples collected during the RI were used
to conduct a HHRA and a SLERA. The SLERA concluded that there are no unacceptable risks
to ecological receptors. The calculated risk for surface soil was below the calculated background
risk. Therefore, no remediation is required for surface soil at Site 35.

For all subsurface soil COCs at Site 35, the EPCs were all above the site-specific PRGs. An FS
was conducted to evaluate the aluminum, chromium, and vanadium found in subsurface soil

(EA, 2008).
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2.5.6 Nature and Extent of Contamination
Site 29

Analytical results indicated that four metals (aluminum, chromium, lead, and manganese)
exceeded screening levels (residential PRGs and BT'Vs) in a few surface soil samples

(Figure 2-4). One PAH (benzo[a]pyrene) and five metals (aluminum, chromium, iron,
manganese, and vanadium) exceeded screening levels in a few subsurface soil samples. The risk
assessment showed that the site risk is below the risk attributable to background, allowing for
unlimited use of and unrestricted exposure to the land.

Site 35

Analytical results indicated that four PAHs (benzo[b]fluoranthene, benzo[a]pyrene,
dibenz[a,h]anthracene, and indeno{1,2,3-cd]pyrene) and two metals (chromium and vanadinm)
exceeded screening levels (residential PRGs and BTVs) in a few surface soil samples

(Figure 2-5). The risk assessment showed that the site risk for surface soils is below the risk
attributable to background and that no remediation is required for surface soil at Site 35.

Analytical results indicated that PAHs (benzo[a]pyrene) and/or metals (aluminum, chromium,
iron, and vanadium) exceeded screening Ievels in two subsurface soil samples (Figure 2-5).
Results of the HHR A indicated that aluminum, chromium, and vanadium concentrations in
subsurface soil pose potentially unacceptable risks to future residential receptors in two areas of
the site (vicinity of samples AAFBMBS355067 and AAFBMBS35S069). The SLERA
concluded that there are no unacceptable risks to ecological receptors.

The estimated volume of subsurface soil with elevated aluminum, chromium, and vanadium
concentrations is approximately 780 Icy. The estimated area of subsurface soil with elevated
aluminum, chromium, and vanadium concentrations is approximately 3,930 square feet.

The source for the elevated metals in subsurface soil at Site 35 may be related to deteriorating
drums; however, this is unlikely as drums or drum remnants were not found in the vicinity of
sample AAFBMBS355067. The exceedances may also be due to variability of background
conditions. The results for these metals appear to be within the total range of background values,
but exceed the calculated 95th percentile cut-off for background screening.

2.5.7 Conceptual Site Model

Conceptual site models (CSMs) were developed for Sites 29 and 35 to depict the potential
relationship or exposure pathway between chemical sources and receptors. An exposure
pathway describes the means by which a receptor can be exposed to contaminants in
environmental media. These pathways are presented in Figures 2-6 and 2-7, and are based upon
current and reasonably likely future land uses at Sites 29 and 35.

Although future residential land use is considered unlikely at any of the sites covered under this
ROD, resident adult and child receptors were evaluated in the HHRA as a conservative measure
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to determine whether the site would be suitable for unlimited use or unrestricted exposure, as
described within this ROD.

2.6 Current and Potential Future Land and Resource Uses

2.6.1 Land Use

The following is a summary of current land use conditions at and around the two sites.

Site Current Land Use Surrounding Land Use
Site 29 Industrial/Open Space Site 29 is located within the “Landfill Complex” of
Andersen AFB, adjacent to the active BSL.. The nearest
residential area is located off Andersen AFB property,
approximately 2,400 feet southwest of Site 29.
Site 35 Industrial/Open Space Site 35 is [ocated within the “Landfill Complex” of
Andersen AFB, adjacent to the active BSL. The nearest
residential area is located off Andersen AFB property,
approximately 900 feet southwest of Site 35.

AFB = Air Force Base
BSL = Base Sanitary Landfill

Land use for the two sites, as well as adjacent and surrounding land, is expected to remain the
same for the foreseeable future.

2.6.2 Ground and Surface Water Uses

All sites covered under this ROD are located above the NGL aquifer, which is designated by the
USEPA as a sole source aquifer, and supplies Guam with approximately 80% of its drinking
water (Barrett, 1982). Groundwater in the Main Base has been monitored regularly as part of the
Long-term Groundwater Monitoring (LTGM) Program at Andersen AFB (EA, 2007). The initial
round of groundwater sampling was collected for all the Main Base monitoring wells in
November 1995 (Round 1) and on a semiannual basis (twice a year) thereafter.

The historical groundwater data set for the Main Base has established that there is no connection
between the COCs observed in the surface and subsurface soils at Sites 29 and 35 and any
groundwater contamination. Trichloroethene (TCE) and tetrachloroethene (PCE) have been
observed in groundwater samples collected from Main Base monitoring wells at concentrations
exceeding the Federal Safe Drinking Water Act’s Maximum Contaminant Levels (MCLs).
However, the groundwater contamination has been attributed to a likely TCE/PCE source(s) in
the vicinity of Building 18006.

The LTGM data collected at Andersen AFB strongly support the CSM, which indicates that most
of the contaminants observed in surface and subsurface soil samples (i.e., PAHs, pesticides,
polychlorinated biphenyls, and TAL metals) are relatively immobile and are rarely observed in
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groundwater at concentrations exceeding drinking water standards (MCLs) (EA, 2007).
Groundwater and surface water were not identified as media of concern at any of the sites
reviewed in this report; therefore, these media were not assessed in the HHR As.

Groundwater north of the two sites is currently being developed for the Basewide potable
drinking water system. The nearest production well is located less than 0.5 miles northwest of

both sites.
Site 29

Two monitoring wells, LF1-2 and LF1-3, are located on or in close proximity to Site 29,
Monitoring well LF1-2, located west of and across the road from the site, has been sampled on a
semiannual basis since April 1996 and no COCs have been detected at concentrations exceeding
MCLs. Monitoring well LF1-3, located near the electrical box in the northeast portion of the
site, historically has had no COCs detected at concentrations exceeding MCLs (EA, 2007).
Therefore, Site 29 should not have a negative impact on the aquifer.

Site 35

Two monitoring wells, LF1-1 and IRP-19, are located on or in close proximity to Site 35.
Monitoring well LF1-1 is located within the boundaries of the active BSL, across the Landfill
Access Road, and just north of the site. Historically, no COCs have been detected in
groundwater from LF1-1 at concentrations exceeding MCLs (EA, 2007).

Monitoring well IRP-19 is located in the southeast corner of the site, just northeast of test
trenches TT-023 and TT-024. Bis-2-ethylhexyl phthalate was detected once in one sample
collected from IRP-19 (October 1998 at 21 micrograms per liter [Lg/L]) at a concentration
exceeding the Andersen AFB reporting limit of 10 pg/L (EA, 2007). An audit of laboratory
procedures in 2000 corrected an organic extraction procedure, and bis-2-ethylhexyl phthalate has
not been detected since. Therefore, Site 35 should not have a negative impact on the aquifer.

27  Summary of Site Risks

This section includes the basis for no action at Site 29 and the basis for remedial action at Site
35. Summaries of the HHRAs and SLERAS described in the RI, as well as the comparison of
site-specific PRGs to EPCs for Site 29, are also presented. The CSMs developed for the HHRA
and SLERA of these sites are presented in Figures 2-6 and 2-7, respectively.

During completion of the HHRA, risks for cancer COPCs and non-cancer COPCs were
calculated separately and the risks for each were then summed to determine cumulative risks.
For cumulative cancer risks, the USEPA has established an acceptable risk level of 10, which
represents a one-in-a-million increase in the lifetime cancer risk for the evaluated receptor (e.g.,
a resident or a site worker) if exposed to the site COPCs. The USEPA has determined increased
cancer risk in excess of 10 (one-in-ten-thousand) is unacceptable. The risk range of 10° to 107
may be evaluated in the risk management context to determine whether risk is acceptable for
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future site conditions (such as land use and potential users). For cumulative non-cancer risks, the
USEPA has established a Hazard Index (HI) of less than 1.0 as acceptable.

For all COPCs, toxicity values for carcinogens and non-carcinogens are presented in Tables 2-3
through 2-7. When available, values were taken from the Integrated Risk Information Systems
(IRIS) database (USEPA, 2006). IRIS chronic reference doses, reference concentrations, and
Cancer slope factors are developed by USEPA and undergo an extensive process of scientific
peer review. Therefore, IRIS values are judged as adequately verified.

If toxic potency concentrations for COPCs were not available from IRIS (USEPA, 2006), Health
Effects Assessment Summary Tables (HEAST) (USEPA, 1999) were used as a secondary data
source. As HEAST toxicity values are not scientifically peer-reviewed for quality or scientific
acceptability, they may not be derived in strict accordance with USEPA-approved
methodologies.

A more detailed description of the HHRA process is presented in the RI document (EA, 2008).
Uncertainties Assessment

Numerous uncertainties are involved in the HHRA process. These are discussed briefly below.

Sampling and Analysis Uncertainties

The sampling plan can have a significant impact on the results obtained in calculating human
health risks at a site. To the extent that samples are collected in areas that are expected to be
contaminated (biased sampling), the exposure point concentration (EPC) used in calculating risk
exposures and risks is likely to overestimate the actual concentration encountered at the site from
random exposure across the site. This sampling bias will generally result in an overestimate of
exposures and risks at a site. The soil sampling at Andersen AFB incorporated a combination of
random and biased samples. As the majority of soil samples collected at Andersen AFB are
biased toward potentially contaminated areas, the detected concentrations and calculated health
risks would tend to be overestimated.

Chemical Fate and Transport Modeling Uncertainties

The models used to estimate chemical concentrations associated with particulates in air at
Andersen AFB are consistent with those recommended by USEPA (1996). However, due to
uncertainties in modeling methodologies, USEPA-recommended models are likely to
overestimate actual concentrations at the site. Thus, use of models is likely to result in
overestimates of health risks at Andersen AFB.

Uncertainties of Toxicity Assessment

Numerous uncertainties are associated with the toxicity assessment. These are generally due to
the unavailability of data to thoroughly calculate the toxicity of COPCs.
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Uncertainties Analysis of Exposure Assessment
Soil Ingestion Rate

Soil ingestion rates for children are based on studies performed by Binder et al. (1986) and
Clausing et al. (1987). Methods used in both studies involve the measurement of non-
metabolized tracer elements in the feces of children and in the soil with which the child is in
contact with. Both were short-term studies, and as they were not based on average long-term
exposures, they represent an overestimate of exposure. More recent published data have shown
that average soil ingestion rates for two-year-olds is less than 100 mg/day (Calabrese et al., 1989;
Davis et al., 1990). Furthermore, USEPA soil ingestion rates for children ages 1 to 6 are based
on ingestion rates for children at age 18 months and are applied through age 6 years (USEPA,
1989). This is very unlikely because children over 2 years old do not ingest at the same rate as
an 18-month-old. Additionally, a conservative estimate was used for the fraction ingested (value
of 1.0), which assumes that all soil ingested (for residential exposures) is ingested at the
residence. This assumes that no activities take place elsewhere. Taken together, these suggest
that intakes for this pathway are overestimated.

Exposure Duration

USEPA assumes residential exposure duration for adults is 30 years, which represents the
USEPA-derived 90th percentile upper limit for time spent at one residence. The average

(50" percentile) time spent at one residence is seven years. These values are recommended in
the Risk Assessment Guidance for Superfund (USEPA, 1989). Soil ingestion for children age 1
to 6 is assumed to continue for the entire 6-year time frame.

Uncertainties in Risk Characterization

Uncertainties in the risk characterization can stem from the inherent uncertainties in the data
evaluation, the exposure assessment process, including any modeling of EPCs in secondary
media from primary media, and the toxicity assessment process. The individual nncertainties in
these respective processes were addressed in the previous sections.

277.1 Site 29

This section summarizes the approach and findings of the HHRA and SLERA performed for
Site 29, as described in the RI document (EA, 2008). The results of the comparison of site-
specific PRGs to EPCs are also presented.

2.7.1.1 Summary of Human Health Risk Assessment for Site 29

An HHRA was performed for Site 29 as an element of the RI (EA, 2008). The HHRA identified
surface and subsurface soil as the media of concern, and risks were estimated for the following
receptors:
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¢ Industrial worker exposures to surface soil
o Construction worker exposures to subsurface soil
e Residential (adult and child) exposures to surface and subsurface soil

The risk-based screening results for the receptors and media of concern at Site 29 are
summarized as follows:

¢ Aluminum, cadmium, chromium, lead, manganese, nickel, and thallium were identified
as COPCs for residential exposures to surface soil.

¢ Aluminum, chromium, lead, and manganese were identified as COPCs for industrial
worker exposures to surface soil.

* Benzo(a)pyrene, aluminum, cadmium, chromium, manganese, nickel, thallium, and
vanadinm were identified as COPCs for residential exposures to subsurface soil.

¢ Aluminum, chromium, manganese, and vanadium were identified as COPCs for
construction worker exposures to subsurface soil.

The maximum detected concentrations of potential contaminants are compared to their
respective BTVs as part of the COPC screening and selection process. Antimony, arsenic, and
vanadium were eliminated as COPCs in surface soil because their maximum detected
concentrations (4.5 mg/kg, 43 mg/kg, and 206 mg/kg, respectively) were equal to or below their
respective BTVs (63 mg/kg, 62 mg/kg, and 206 mg/kg). Arsenic was also eliminated as a COPC
in subsurface soil because its maximum detected concentration (44 mg/kg) was below the BTV

(62 mg/kg).

Medium-specific EPCs for aluminum, cadmium, chromium, lead, manganese, nickel, and
thallium in surface soil, and benzo(a)pyrene, aluminum, cadmium, chromium, manganese,
nickel, thallium, and vanadium in subsurface soil were calculated. The cumulative risks for the
receptors and media of concern were assessed as follows (Tables 2-8 through 2-10):

» Surface Soil Cancer Risks - Excess cancer risk estimates for resident adult and child
receptors (2.7 x 10 and 1.3 x 10, respectively) were within the risk range of 10 to
10™. Based on the types and concentrations of contaminants present, as well as the
current and expected future land use at the sife, a risk management decision was made
that determined these risks to be acceptable. Therefore, no unacceptable cancer risks
were identified for residents exposed to surface soil. No unacceptable cancer risks were
identified for industrial workers exposed to surface soil at the site.

o Surface Soil Non-Cancer Risks - The HI for resident children (9.1) exceeded USEPA’s
acceptable risk target (HI=1.0). As discussed below, the risk is driven by high
background levels for metals. The HI for resident adults (1.1) marginally exceeded the
USEPA’s acceptable risk target (HI=1.0). However, Hls did not exceed 1.0 for
individual target organs or for any individual COPC; therefore, risks for resident adults
were determined to be acceptable. The HI for industrial workers did not exceed the
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USEPA’s acceptable risk target of 1.0. Alaminum, chromium, and manganese were
identified as COCs for resident children exposed to surface soil at the site and site-
specific PRGs were developed.

¢ Subsurface Soil Cancer Risks - Excess cancer risk estimates for resident adult, resident
child, and adult construction worker receptors (3.7 x 10'6, 3.3 x 10'6, and 2.8 x 10'6,
respectively) were within the risk range of 10 to 10, Based on the types and
concentrations of contaminants present, as well as the current and expected future land
use at the site, a risk management decision was made that determined these risks to be
acceptable. Therefore, no unacceptable cancer risks were identified for residents or
construction workers exposed to subsurface soil at the site.

+ Subsurface Soil Non-Cancer Risks - The HI for resident children (12) exceeded USEPA’s
acceptable risk target (HI=1.0). As discussed below, the risk is driven by high
background levels for metals. The HI for resident adults (1.4) exceeded the USEPA’s
acceptable risk target (HI=1.0). However, HIs did not exceed 1.0 for individual target
organs or for any individual COPC; therefore, risks for resident aduits were determined to
be acceptable. The HI for construction workers (HI=1.9) exceeded the USEPA’s
acceptable risk target (HI=1.0). HIs did not exceed 1.0 for any individual COPC. The HI
for the central nervous system target organ (1.1) was the only target organ HI to slightly
exceed 1.0 and was attributed entirely to aluminum and manganese. The EPCs for
aluminum and manganese (165,000 and 4,540 mg/kg, respectively) were below BTVs
(173,000 and 5,500 mg/kg, respectively). Therefore, risks for construction workers were
determined to be acceptable. Aluminum, chromium, manganese, and vanadium were
identified as COCs for resident children exposed to subsurface soil at the site and site-
specific PRGs were developed.

Comparison of Site-Specific PRGs and Background to EPCs

During preparation of this ROD, each COCs site-specific PRG was compared to the respective
EPC (Table 2-11). In instances where the EPC was lower than the site-specific PRG, the risk
associated with the COC was compared to the risk associated with background concentrations.
An EPC and calculated site risk that are less than the BTV and risk associated with background
indicate that COC concentrations are consistent with background levels at Andersen AFB and
are not indicative of contamination.

Surface Soil

For all COCs identified in surface soil at Site 29, the EPCs were well below the site-specific
PRGs. This indicates that concentrations are consistent with background levels at Andersen
AFB and are not indicative of contamination. Therefore, elevated metal concentrations do not
pose an unacceptable risk to human health or the environment, and no remediation is required for
surface soil at Site 29. A discussion of the comparison of site-specific PRGs to EPCs and risks
associated with the COCs is presented below.
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Aluminum — The calculated future resident child HI for aluminum (2.0) exceeded the risk
threshold of 1.0. Aluminum was also identified as contributing (along with manganese) to the
ceniral nervous system target organ HI of 4.7. Therefore, aluminum was identified in the HHRA
as a COC that posed potential unacceptable risk to the future resident child.

The site-specific PRGs developed for aluminum in the HHRA were calculated to reduce both
single-contaminant and cumulative target organ risks to acceptable levels (75,000 mg/kg and
7,500 mg/kg, respectively). However, the BTV (173,500 mg/kg) for aluminum at Andersen
AFB greatly exceeds the calculated resident site-specific PRG values, excluding them from
practical implementation. Therefore, the BTV was identified as the site-specific PRG. The
hazard quotient associated with background concentrations of aluminum is 2.3,

Out of 21 samples, only three sample concentrations (184,000 mg/kg, 177,000 mg/kg, and
174,000 mg/kg) exceeded the BTV, resulting in an EPC (150,000 mg/kg) for aluminum that was
below the BTV. The distribution of sample concentrations across the site does not represent a
distinct hot spot. Further, the calculated HI for aluminum (2.0) is less than the HQ associated
with background concentrations (2.3). These factors indicate that concentrations of aluminum
detected at the site are consistent with background levels at Andersen AFB and are not indicative
of contamination. Therefore, no remediation is required for aluminum concentrations in surface

soil at Site 29,

Chromium — The calculated future resident child HI for chromium (4.1) exceeded the risk
threshold of 1.0. Therefore, chromium was identified in the HHRA as a COC that posed
potential unacceptable risk to the future resident child.

The site-specific PRG developed for chromium in the HHRA was calculated to reduce single-
contaminant risks to acceptable levels (224 mg/kg); chromium does not have an identified target
organ and therefore no cumulative target organ risks. However, the BTV (1,080 mg/kg) for
chromium at Andersen AFB greatly exceeds the calculated resident site-specific PRG value,
excluding it from practical implementation. Therefore, the BTV was identified as the site-
specific PRG. The hazard quotient associated with background concentrations of chromium is

5.1

Out of 21 samples, only two sample concentrations (1,130 mg/kg and 1,090 mg/kg) exceeded the
BTV, resulting in an EPC (917 mg/kg) for chromium that was below the BTV. The distribution
of sample concentrations across the site does not represent a distinct hot spot. Further, the
calculated HI for chromium (4.1) is less than the HQ associated with background concentrations
(5.1). These factors indicate that concentrations of chromium detected at the site are consistent
with background levels at Andersen AFB and are not indicative of contamination. Therefore, no
remediation is required for chromium concentrations in surface soil at Site 29.

Manganese — The calculated future resident child HI for manganese (2.7) exceeded the risk
threshold of 1.0. Manganese was also identified as contributing (along with aluminum) to the
central nervous system target organ HI of 4.7. Therefore, manganese was identified in the
HHRA as a COC that posed potential unacceptable risk to the future resident child.
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The site-specific PRGs developed for manganese in the HHRA were calculated to reduce both
single-contaminant and cumulative target organ risks to acceptable levels (1,757 mg/kg and
175.7 mg/kg, respectively). However, the BTV (5,500 mg/kg) for manganese at Andersen AFB
greatly exceeds the calculated resident site-specific PRG values, excluding them from practical
implementation. Therefore, the BTV was identified as the site-specific PRG. The hazard
quotient associated with background concentrations of manganese is 3.0.

Out of 21 samples, only three sample concentrations (8,530 mg/kg, 7,550 mg/kg, and

5,510 mg/kg) exceeded the BTV, resulting in an EPC (4,920 mg/kg) for manganese that was
below the BTV. The distribution of sample concentrations across the site does not represent a
distinct hot spot. Further, the calculated HI for manganese (2.7) is less than the HQ associated
with background concentrations (3.0). These factors indicate that concentrations of manganese
detected at the site are consistent with background levels at Andersen AFB and are not indicative
of contamination. Therefore, no remediation is required for manganese concentrations in surface
soil at Site 29.

Subsurface Soil

For all COCs identified in subsurface soil at Site 29, the EPCs were well below the site-specific
PRGs. This indicates that concentrations are consistent with background levels at Andersen
AFB and are not indicative of contamination. Therefore, elevated metal concentrations do not
pose an unacceptable risk to human health or the environment, and no remediation is required for
subsurface soil at Site 29. A discussion of the comparison of site-specific PRGs to EPCs and
risks associated with the COCs is presented below.

Aluminum ~ The calculated future resident child HI for aluminum (2.2) exceeded the risk
threshold of 1.0. Aluminum was also identified as contributing (along with manganese) to the
central nervous system target organ HI of 4.7. Therefore, aluminum was identified in the HHRA
as a COC that posed potential unacceptable risk to the future resident child.

The site-specific PRGs developed for aluminum in the HHRA were calculated to reduce both
single-contaminant and cumulative target organ risks to acceptable levels (75,000 mg/kg and
7,500 mg/kg, respectively). However, the BTV (173,500 mg/kg) for aluminum at Andersen
AFB greatly exceeds the calculated resident site-specific PRG values, excluding them from
practical implementation. Therefore, the BTV was identified as the site-specific PRG. The
hazard quotient associated with background concentrations of aluminum is 2.3.

Out of nine samples, only two sample concentrations (204,000 mg/kg and 176,000 mg/kg)
exceeded the BTV, resulting in an EPC (165,000 mg/kg) for aluminum that was below the BTV.
The distribution of sample concentrations across the site does not represent a distinct hot spot.
Further, the calculated HI for aluminum (2.2) is less than the HQ associated with background
concentrations (2.3). These factors indicate that concentrations of aluminum detected at the site
are consistent with background levels at Andersen AFB and are not indicative of contamination.
Therefore, no remediation is required for aluminum concentrations in subsurface soil at Site 29.
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Chromium — The calculated future resident child HI for chromium (4.1) exceeded the risk
threshold of 1.0. Therefore, chromium was identified in the HHRA as a COC that posed
potential unacceptable risk to the future resident child.

The site-specific PRG developed for chromium in the HHRA was calculated to reduce single-
contaminant risks to acceptable levels (227 mg/kg); chrominm does not have an identified target
organ and therefore no cumulative target organ risks. However, the BTV (1,080 mg/kg) for
chromium at Andersen AFB greatly exceeds the calculated resident site-specific PRG value,
excluding it from practical implementation. Therefore, the BTV was identified as the site-
specific PRG. The hazard quotient associated with background concentrations of chromium is
5.1.

Out of nine samples, only one sample concentration (1,210 mg/kg) exceeded the BTV, resulting
in an EPC (930 mg/kg) for chromium that was below the BTV. The distribution of sample
concentrations across the site does not represent a distinct hot spot. Further, the calculated HI for
chromium (4.1) is less than the HQ associated with background concentrations (5.1). These
factors indicate that concentrations of chromium detected at the site are consistent with
background levels at Andersen AFB and are not indicative of contamination. Therefore, no
remediation is required for chromium concentrations in subsurface soil at Site 29.

Manganese — The calculated future resident child HI for manganese (2.5) exceeded the risk
threshold of 1.0. Manganese was also identified as contributing (along with aluminum) to the
central nervous system target organ HI of 4.7. Therefore, manganese was identified in the
HHRA as a COC that posed potential unacceptable risk to the future resident child.

The site-specific PRGs developed for manganese in the HHRA were calculated to reduce both
single-contaminant and cumulative target organ risks to acceptable levels (1,816 mg/kg and
181.6 mg/kg, respectively). However, the BTV (5,500 mg/kg) for manganese at Andersen AFB
greatly exceeds the calculated resident site-specific PRG values, excluding them from practical
implementation. Therefore, the BTV was identified as the site-specific PRG. The hazard
quotient associated with background concentrations of manganese is 3.0.

Out of nine samples, only one sample concentration (5,830 mg/kg) exceeded the BTV, resnlting
in an EPC (4,540 mg/kg) for manganese that was below the BTV. The distribution of sample
concentrations across the site does not represent a distinct hot spot. Further, the calculated HI for
manganese (2.5) is less than the HQ associated with background concentrations (3.0). These
factors indicate that concentrations of manganese detected at the site are consistent with
background levels at Andersen AFB and are not indicative of contamination. Therefore, no
remediation is required for manganese concentrations in subsurface soil at Site 29.

Vanadium — The calculated future resident child HI for vanadium (2.3) exceeded the risk
threshold of 1.0. Vanadium was also identified as contributing to the kidney target organ HI of
2.3. Therefore, vanadium was identified in the HHMRA as a COC that posed potential
unacceptable risk to the future resident child.
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The site-specific PRGs developed for vanadium in the HHRA were calculated to reduce both
single-contaminant and cumulative target organ risks to acceptable levels (77 mg/kg and

7.7 mg/kg, respectively). However, the BTV (206 mg/kg) for vanadium at Andersen AFB
greatly exceeds the calculated resident site-specific PRG values, excluding them from practical
implementation. Therefore, the BTV was identified as the site-specific PRG. The hazard
quotient associated with background concentrations of vanadium is 2.6.

Out of nine samples, only one sample concentration (224 mg/kg) exceeded the BTV, resulting in
an EPC (178 mg/kg) for vanadium that was below the BTV. The distribution of sample
concentrations across the site does not represent a distinct hot spot. Further, the calculated HI for
vanadium (2.3) is less than the HQ associated with background concentrations (2.6). These
factors indicate that concentrations of vanadium detected at the site are consistent with
background levels at Andersen AFB and are not indicative of contamination. Therefore, no
remediation is required for vanadium concentrations in subsurface soil at Site 29.

2.7.1.2 Summary of Screening-Level Ecological Risk Assessment for Site 29

An extensive qualitative habitat and biota survey was conducted at Site 29 as part of the RI (EA,
2008). Based on results of the survey, the ecological receptors of concern (ROCs) were
identified as terrestrial plants, terrestrial invertebrates (earthworms), and terrestrial avian species.

Based on the results of the SLERA, no unacceptable risks were identified for terrestrial plants,
terrestrial invertebrates, or terrestrial avian species as a result of exposure to the COPCs present
at Site 29. No ecological COCs were identified for Site 29.

2.7.1.3 Basis for No Action at Site 29

No unacceptable risks to public health or welfare or the environment were identified at Site 29,
therefore, no action is necessary to protect the public health or welfare or the environment from
actual or threatened releases of hazardous substances into the environment.

2.7.2 Site 35

This section summarizes the approach and findings of the HHRA and SLERA performed for
Site 35, as described in the RI document (EA, 2008).

2.7.2.1 Summary of Human Health Risk Assessment for Site 35

An HHRA was performed for Site 35 as an element of the RI (EA, 2008). The HHRA identified
surface and subsurface soil as the media of concern at Site 33, and risks were estimated for the
following receptors:

¢ Industrial worker exposures to surface soil
e Construction worker exposures to subsurface soil
» Residential (adult and child) exposures to surface and subsurface soil
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The risk-based screening results for the receptors and media of concern at Site 35 are
summarized as follows:

* Benzo(b)fluoranthene, benzo(a)pyrene, dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene,
cadmium, chromium, thallium, and vanadium were identified as COPCs for residential
exposures to surface soil.

¢ Benzo(b)fluoranthene, benzo(a)pyrene, dibenz(a,h)anthracene, chromium, and vanadium
were identified as COPCs for industrial worker exposures to surface soil.

¢ Benzo(a)pyrene, aluminum, chromium, thallium, and vanadium were identified as
COPC:s for residential exposures to subsurface soil.

s Aluminum, chromium, and vanadium were identified as COPCs for construction worker
exposures to subsurface soil.

The maximum detected concentrations of potential contaminants are compared to their
respective BT Vs as part of the COPC screening and selection process. Antimony, arsenic, and
manganese were eliminated as COPCs in surface soil because their maximum detected
concentrations (5.0 mg/kg, 45 mg/kg, and 4,520 mg/kg, respectively) were below their respective
BTVs (63 mg/kg, 62 mg/kg, and 5,500 mg/kg).

Arsenic, cadmium, and manganese were eliminated as COPCs in subsurface soil because their
maximum detected concentrations (46 mg/kg, 5.4 mg/kg, and 3,180 mg/kg, respectively) were
below their respective BT Vs (62 mg/kg, 6.5 mg/kg, and 5,500 mg/kg).

Medium-specific EPCs for benzo(b)fluoranthene, benzo(a)pyrene, dibenz(a,h)anthracene,
indeno(1,2,3-cd)pyrene, cadmium, chromium, thallilum, and vanadium in surface soil, and
benzo(a)pyrene, aluminum, chromium, thallium, and vanadium in subsurface soil were
calculated. The cumulative risks for the receptors and media of concern were assessed as
follows (Tables 2-12 through 2-14):

¢ Surface Soil Cancer Risks - Excess cancer risk estimates for resident adults and children
(5.1 x 10 and 7.9 x 10°°, respectively) were within the risk range of 10% to 10™. Based
on the types and concentrations of contaminants present, as well as the current and
expected future land use at the site, a risk management decision was made that
determined these risks to be acceptable. Therefore, no unacceptable cancer risks were
identified for residents exposed to surface soil. No unacceptable cancer risks were
identified for industrial workers at the site.

o Surface Soil Non-Cancer Risks - The HI for resident children (4.4) exceeded USEPA’s
acceptable risk target (HI=1.0). As discussed below, the risk is driven by high
background levels for metals. The Hls for resident adults and industrial workers did not
exceed the USEPA’s acceptable risk target of 1.0. Chromium and vanadinm were
identified as COCs for resident children exposed to surface soil at the site.
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¢ Subsurface Soil Cancer Risks - Excess cancer risk estimates for resident adult, resident
child, and adult construction worker receptors (4.6 x 10'6, 3.0 x 10°%, and 4.1 x 10'6,
respectively) were within the risk range of 107 to 10, Based on the types and
concentrations of contaminants present, as well as the current and expected future land
use at the site, a risk management decision was made that determined these risks to be
acceptable. Therefore, no unacceptable cancer risks were identified for construction
workers or residents exposed to subsurface soil at the site.

« Subsurface Soil Non-Cancer Risks - The HI for resident children (12) exceeded USEPA’s
acceptable risk target (HI=1.0). The HI for resident adults (1.4) exceeded the USEPA’s
acceptable risk target (HI=1.0). However, HIs did not exceed 1.0 for individual target
organs or for any individual COPC, therefore, risks for resident adults were determined to
be acceptable. The HI for construction workers (2.0) exceeded the USEPA’s acceptable
risk target (HI=1.0). However, HIs did not exceed 1.0 for individual target organs or for
any individual COPC; therefore, risks for construction workers were determined to be
acceptable. Aluminum, chromium, and vanadium were identified as CQOCs for resident
children exposed to subsurface soil at the site.

In summary, the HIs for aluminum, chromium, and vanadium exceeded the USEPA’s risk target
of 1.0 for resident children exposed to subsurface soil at Site 35, and were identified as COCs
requiring remedial action.

Comparison of Site-Specific PRGs and Background to EPCs

During preparation of this ROD, each COCs site-specific PRG was compared to the respective
EPC (Table 2-15). In instances where the EPC was lower than the site-specific PRG, the risk
associated with the COC was compared to the risk associated with background concentrations.
An EPC and calculated site risk that are less than the BTV and risk associated with background
indicate that COC concentrations are consistent with background levels at Andersen AFB and
are not indicative of contamination.

Surface Soil

For all COCs identified in surface soil at Site 35, the EPCs were well below the site-specific
PRGs. This indicates that concentrations are consistent with background levels at Andersen
AFB and are not indicative of contamination. Therefore, elevated metal concentrations do not
pose an unacceptable risk to human health or the environment, and no remediation is required for
surface soil at Site 35. A discussion of the comparison of site-specific PRGs to EPCs and risks
associated with the COCs is presented below.

Chromium - The calculated future resident child HI for chromium (2.6) exceeded the risk
threshold of 1.0. Therefore, chromium was identified in the HHRA as a COC that posed
potential unacceptable risk to the future resident child.

The site-specific PRG developed for chromium in the HHRA was calculated to reduce single-
contaminant risks to acceptable levels (222 mg/kg); chromium does not have an identified target
organ and therefore no cumulative target organ risks. However, the BTV (1,080 mg/kg) for
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chromium at Andersen AFB greatly exceeds the calculated resident site-specific PRG value,
excluding it from practical implementation. Therefore, the BTV was identified as the RG. The
hazard quotient associated with background concentrations of chromium is 5.1.

Out of 27 samples, only one sample concentration (1,120 mg/kg) exceeded the BTV, resulting in
an EPC (578 mg/kg) for chromium that was below the BTV. The distribution of sample
concentrations across the site does not represent a distinct hot spot. Further, the calculated HI for
chromium (2.6) is less than the HQ associated with background concentrations (5.1). These
factors indicate that concentrations of chromium detected at the site are consistent with
background levels at Andersen AFB and are not indicative of contamination. Therefore, no
remediation is required for chromium concentrations in surface soil at Site 35.

Vanadium - The calculated future resident child HI for vanadium (1.6) exceeded the risk
threshold of 1.0. Vanadium was also identified as contributing to the kidney target organ HI of
1.6. Therefore, vanadium was identified in the HHRA as a COC that posed potential
unacceptable risk to the future resident child.

The site-specific PRGs developed for vanadium in the HHRA were calculated to reduce both
single-contaminant and cumulative target organ risks to acceptable levels (77 mg/kg and

7.7 mg/kg, respectively). However, the BTV (206 mg/kg) for vanadium at Andersen AFB
greatly exceeds the calculated resident site-specific PRG values, excluding them from practical
implementation. Therefore, the BTV was identified as the RG. The hazard quotient associated
with background concentrations of vanadium is 2.6.

Out of 27 samples, only two sample concentrations (232 mg/kg and 218 mg/kg) exceeded the
BTV, resulting in an EPC (123 mg/kg) for vanadium that was below the BTV. The distribution
of sample concentrations across the site does not represent a distinct hot spot. Further, the
calculated HI for vanadium (1.6) is less than the HQ associated with background concentrations
(2.6). These factors indicate that concentrations of vanadium detected at the site are consistent
with background levels at Andersen AFB and are not indicative of contamination. Therefore, no
remediation is required for vanadium concentrations in surface soil at Site 35.

Subsurface Soil

For all COCs identified in subsurface soil at Site 35, the calculated EPCs were slightly above the
BTVs. As degradation of drums is unlikely to be the source, it is possible that the COCs
represent background conditions. The BTV for each inorganic was set at the concentration
corresponding to the g5t percentile of data collected during the Andersen AFB background
study (ICF, 1996b). The data from Site 35 appear to be within the range of the overall
background data set, but are above the agreed upon upper threshold values. Since further
background analysis was not conducted, subsurface soil will be addressed under a remedy.

2.7.2.2 Summary of Ecological Risk Assessment for Site 35

An extensive qualitative habitat and biota survey was conducted at Site 35 as part of the RI (EA,
2008). Based on results of the survey, the ROCs were identified as terrestrial plants, terrestrial
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invertebrates (earthworms), and terrestrial avian species (Mariana crow and yellow bittern).
Surface soil was identified as the only media of concern.

Based on the results of the SLERA, no unacceptable risks were identified for terrestrial plants,
soil invertebrates, or terrestrial avian species as a result of exposure to the COPCs present at
Site 35. No ecological COCs were identified for Site 35.

2.7.2.3 Basis for Action at Site 35

The response action selected in this ROD is necessary to protect public health or welfare or the
environment from actual or threatened releases of pollutants or contaminants from subsurface
soil at Site 35, which may present an imminent and substantial endangerment to public health or

welfare.

A response action at Site 35 is warranted to mitigate unacceptable non-cancer risks present in
subsurface soil at the site.

2.8  Remedial Action Objective for Site 35

RAOs provide a general description of what the cleanup will accomplish. These goals typically
serve as the design basis for the remedial alternative. The following is the RAQ for Site 35:

e Prevent future residential exposures to aluminum, chromium, and vanadium in subsurface
soil at concentrations greater than the RGs (173,500 mg/kg, 1,080 mg/kg, and 206 mg/ke,
respectively).

The RAO was developed based on the current and reasonably anticipated future land use as an
industrial area/open space, as well as to address the unlikely future residential use. The above
RAQ addresses the identified unacceptable human health risks at Site 35 by prohibiting
residential development on or adjacent to the site.

2.9  Description of Alternatives for Site 35

This section presents the remedial alternatives considered for Site 35 that were evaluated in the
FS report (EA, 2008). The alternatives are summarized in the following table.

Alternative
Designation Alternative Description
1 No Action No remedial actions or institutional controls
2 Institutional Controls | LUCs and a LUCMP
3 Soil Removal Excavation and offsite disposal of COC-impacted soil

COC = contaminant of concern
LUC = Land Use Controls
LUCMP = Land Use Control Management Plan
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Each alternative evaluated is described in more detail, including remedy components, common
elements and distinguishing features, and expected outcomes, in the following sections.

2.9.1 Description of Remedy Components

A total of three alternatives were developed to address remediation at Site 35. This section
provides a summary overview of the components of these alternatives.

s Aliernative 1: No Action

OO0 C 0

No treatment technologies

No containment or mitigation of contaminants at the site
No institutional controls

No operations, maintenance, or monitoring requirements

e Alternative 2: Institutional Controls

o

LUCs — The USN would enact LUCs through amendments to the Base General Plan
to ensure the continued protection of human heaith and the environment. The full
scope of the LUCs would be presented in a LUCMP to be developed by the USN in
coordination with the USEPA and Guam EPA subsequent to approval of the ROD.,
The LUCMP would include (1) a prohibition on the redevelopment of the site
(particularly for residential use) without prior approvals from the USN, the USEPA,
and the Guam EPA; (2) limitations and controls on any future excavation activities at
the site (e.g., worker requirements, soil management, waste disposal); and (3) a
requirement that any intrusive activities be first approved by the 36 Civil Engineer
Squadron/Civil Engineer Environmental Flight. The LUCMP would also include
additional provisions such as (1) requirements for periodic (e.g., annual) inspections
of the site to ensure compliance with the LUCs; (2) specification of periodic (e.g.,
annual) LUC-compliance reporting requirements; (3) protocols for property lease or
transfer (note: currently, there are no plans for property lease or transfer);

(4) protocols for posting and maintaining signage; and (5) protocols for notification
and correction of any LUC non-compliance events. LUCs would be maintained until
the concentrations of hazardous substances in the soil are at such levels to allow for
unrestricted use and exposure.

Five-year reviews — Following successful implementation of the above actions, the
site would be suitable for continued use by the USAF for industrial use/open space,
but would not be suitable for unlimited use and unrestricted exposure (e.g.,
residential). Therefore, the USN, in conjunction with the USEPA and Guam EPA,
would conduct five-year reviews to ensure that the Institutional Controls alternative
is effective in the future in protecting human health and the environment. The
reviews would focus on the site conditions, the current and planned future site use,
the results of nearby monitoring programs (e.g., the Basewide LTGM Program), and
the LUC-compliance reports. The five-year reviews would be conducted until the
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concentrations of hazardous substances in the soil are at such levels to allow for
unrestricted use and exposure.

o The Institutional Controls alternative would not result in any containment or
mitigation of contaminants at the site.

o Alternative 3: Soil Removal

o The Soil Removal alternative would include excavation and offsite disposal of
approximately 780 lcy of COC-impacted subsurface soil from Site 35 (Figure 2-8).

o Removal of all soil containing COCs above RGs would effectively mitigate all
unacceptable risks to human receptors identified in the HHRA.

o The Soil Removal alternative would render the site suitable for unlimited use and
unrestricted exposure, allowing site closure under CERCLA.

o No institutional controls would be needed and no five-year reviews would be
necessary under the Soil Removal alternative.

2.9.2 Common Elements and Distinguishing Features of Each Alternative

Table 2-16 provides a summary of elements common to each alternative and features that
distinguish one alternative from another.

2.9.3 Expected Outcome of Each Alternative
Table 2-17 provides a summary of the expected outcomes of each alternative.
2,10 Summary of Comparative Analysis of Alternatives for Site 35

In accordance with the NCP, the alternatives for Site 35 were evaluated using the nine criteria
described in Section 121(b) of CERCI.A and the NCP §300.430(f)(5)(i). These criteria are
classified as threshold criteria, balancing criteria, and modifying criteria.

Threshold criteria are standards that an alternative must meet to be eligible for selection as a
remedial action. There is little flexibility in meeting the threshold criteria—the alternative must
meet them or it is unacceptable. The following are classified as threshold criteria:

e Overall protection of human health and the environment
¢ Compliance with Applicable or Relevant and Appropriate Requirements (ARARSs)

Balancing criteria weigh the tradeoffs between alternatives. These criteria represent the
standards upon which the detailed evaluation and comparative analysis of alternatives are based.
In general, a high rating on one criterion can offset a low rating on another balancing criterion.
Five of the nine criteria are considered balancing criteria:
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Long-term effectiveness and permanence

Reduction of toxicity, mobility, and volume through treatment
Short-term effectiveness

Implementability

Cost

Modifying criteria are as follows:

e Community acceptance
* State/support agency acceptance

This section summarizes how well each alternative satisfies each evaluation criterion and indicates
how it compares to the other alternatives under consideration.

2.10.1 Overall Protection of Human Health and the Environment

Overall protection of human health and the environment addresses whether each alternative
provides adeqguate protection of human health and the environment and describes how risks
posed through each exposure pathway are eliminated, reduced, or controlled, through treatment,
engineering controls, and/or institutional controls.

The No Action alternative would be protective of human health and the environment only under

current site use conditions, as there are no risks associated with either ecological receptors or the
industrial worker/construction worker scenario. The No Action alternative would not remove or
reduce the volume of soil exceeding RGs.

The Institutional Controls alternative would be protective of human health and the environment
as it would eliminate exposure to residential receptors by preventing residential development on
or adjacent to the sites. Although soil containing COCs above RGs would remain, there are no
unacceptable risks to industrial workers/construction workers at Site 35 and no unacceptable
risks to ecological receptors were identified. The Institutional Controls alternative would not
remove or reduce the volume of soil exceeding RGs.

The Soil Removal alternative would be protective of human health and the environment. The
Soil Removal alternative would remove COC-impacted soil from the sites, thus eliminating the
exposure medium.

The Institutional Controls and Soil Removal alternatives would be protective of human health
and the environment by preventing residential development of the land and removing
COC-impacted soil, respectively. The No Action alternative would not be protective of human
health for residential receptors.

2.10.2 Compliance with Applicable or Relevant and Appropriate Requirements

Section 121(d) of CERCLA and NCP §300.430(f)(1)(i{)(B) require that remedial actions at
CERCLA sites at least attain legaily applicable or relevant and appropriate Federal and State
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requirements, standards, criteria, and limitations which are collectively referred to as “ARARs,”
unless such ARARSs are waived under CERCLA section 121(d){4).

Applicable requirements are those cleanup standards, standards of control, and other substantive
requirements, criteria, or limitations promulgated under Federal environmental or State
environmental or facility citing laws that specifically address a hazardous substance, pollutant,
contaminant, remedial action, location, or other circumstance found at a CERCLA site. State
standards that are identified by a state in a timely manner and that are more stringent than
Federal requirements may be applicable.

Relevant and appropriate requirements are those cleanup standards, standards of control, and
other substantive requirements, criteria, or limitations promulgated under Federal environmental
or State environmental or facility citing laws that, while not “applicable” to a hazardous
substance, pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA
site address problems or situations sufficiently similar to those encountered at the CERCLA site
{relevant) that their use is well-suited (appropriate) to the particular site. Only those State
standards that are identified in a timely manner and are more stringent than Federal requirements
may be relevant and appropriate.

Compliance with ARARs addresses whether a remedy will meet all of the applicable or relevant
and appropriate requirements of other Federal and State environmental statutes or provides a
basis for invoking a waiver.

There are not chemical-specific or action-specific ARARs for these remedial alternatives. The
Institutional Controls and Soil Removal alternatives would be compliant with location-specific
ARARs.

2.10.3 Long-Term Effectiveness and Permanence

Long-term effectiveness and permanence refers to expected residual risk and the ability of a
remedy to maintain reliable protection of human health and the environment over time, once
cleanup levels have been met. This criterion includes the consideration of residual risk that
would remain on site following remediation and the adequacy and reliability of controls.

The No Action alternative would not be effective in the long-term because the identified
unacceptable risks associated with COCs in soil under a residential scenario would persist at the

site,

The Institutional Controls alternative would be effective in the long term for mitigating the
identified risks for residential receptors. The LUCs would prohibit residential redevelopment of
the site (i.e., eliminating the residential exposure pathway) and the LUCMP would contain
provisions to ensure the proper implementation of LUCs in the event of property conditions or
use changes. Although COC concentrations on site would remain above RGs, the annual
inspections and reporting requirements and the five-year review process would ensure the long-
term compliance with L.UCs.
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The Soil Removal alternative would be effective and permanent in the long term because
COC-impacted soil (above RGs) would be removed from the site. Upon completion of the
removal action, no restrictions on site exposure or future land use would be required.

2,10.4 Reduction of Toxicity, Mobility, or Volume Through Treatment

Reduction of toxicity, mobility, or volume through treatment refers to the anticipated
performance of the treatment technologies that may be included as part of a remedy.

The No Action alternative would not reduce the toxicity, mobility, or volume of waste through
treatment.

The Institutional Controls alternative would not reduce the toxicity, mobility, or volume of waste
through treatment.

The Soil Removal alternative would not reduce the toxicity, mobility, or volume of waste through
treatment.

2.10.5 Short-Term Effectiveness

Short-term effectiveness addresses the period of time needed to implement the remedy and any
adverse impacts that may be posed to workers, the community, and the environment during
construction and operation of the remedy until cleanup levels are achieved.

The No Action alternative would not be effective in the short-term because the RAQ would not
be achieved; however, there are no risks associated with the potential receptors at Site 35. No
new risks or environmental impacts would result from implementation of this alternative.

The Institutional Controls alternative would be effective in the short-term as LUCs would be
quickly implemented (e.g., within 1 year) to achieve the RAQ and no new risks to the
community, site workers, or the environment would result.

The Soil Removal alternative would be effective in the short term as the excavations could be
quickly implemented (e.g., within 1 year) to achieve the RAO. Potential risks to remediation/site
workers during the disturbance of site soil would be mitigated through engineering controls (e.g.,
dust suppression, proper personal protective equipment). No new risks to the local community
or environment would be anticipated.

2.10.6 Implementability

Implementability addresses the technical and administrative feasibility of a remedy from design
through construction and operation. Factors such as availability of services and materials,
administrative feasibility, and coordination with other governmental entities are also considered.

The No Action alternative would require no action, and therefore would require no
implementation.
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The Institutional Controls alternative is a proven and accepted remedial alternative under the
appropriate site conditions. The administrative feasibility of implementing the alternative would
be relatively simple, as there would be very little coordination of resources and materials.
Annual inspections and periodic site reviews, to be conducted in conjunction with the five-year
review process, would be implementable with the existing Andersen AFB personnel to ensure
that Institutional Controls are protective of human health and the environment.

The Soil Removal alternative would be implementable as it would utilize standard excavation
and disposal equipment and procedures. The required equipment and services would be readily
available. However, because of the strong possibility that the metals are naturally occurring, the
extent of the excavation may be much larger than the current estimate.

2.10.7 Cost

The estimated present worth costs for the Institutional Controls and Soil Removal alternatives
and cost summaries are presented below. There would be no costs associated with the No Action

alternative.

Present Worth
Alternative Cost Short-Term and Long-Term Costs Considered

Institutional Controls | $94,200 This alternative includes $24,891 for total short-term
costs and $94,200 in total costs including long-term
and O&M costs.

Soil Removal $290,900 This alternative includes no long-term costs. For a
removal action with no ongoing monitoring, the
present worth is equivalent to the estimated remedial
action cost.

0O&M = Operation and Maintenance

2.10.8 State/Support Agency Acceptance

The Government of Guam has expressed its support for Alternative 3 — Soil Removal and
Alternative 2 — Institutional Controls for Sites 29 and 35. The Government of Guam does not
support Alternative 1 — No Action because the identified unacceptable risks to human health
would not be mitigated.

2.10.9 Community Acceptance

During the public comment period, the community expressed its support for Alternative 3 — Soil
Removal and Alternative 2 — Institutional Controls for Sites 29 and 35. The community did not
support Alternative 1 — No Acrion because the identified unacceptable risks to human health
would not be mitigated.

2.11 Principal Threat Wastes at Site 35

The NCP expects that treatment that reduces the toxicity, mobility, or volume of the principal
threat wastes will be used to the extent practicable. The principal threat concept refers to the
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source materials at a CERCLA site considered to be highly toxic or highly mobile that generally
cannot be reliably controlled in place or present a significant risk to human health or the
environment should exposure occur. A source material is material that contains hazardous
substances, pollutants, or contaminants that act as a reservoir for migration of contamination to
groundwater or air, or that acts as a source for direct exposure.

The COC-impacted subsurface soils at Site 35 do not constitute principal threat wastes based on
the following:

o COCs are metals that are relatively immobile in the highly alkaline limestone
environment at each of the sites.

¢ (COCs are present at the sites in relatively low concentrations and are not of a highly toxic
nature.

2,12 Selected Remedy for Site 35

The primary indicator of remedial action performance will be satisfying the RAO for Site 35 and
protecting human health and the environment. Performance measures are defined herein as the
RAO (see Section 2.8 — Remedial Action Objectives) plus the required actions to achieve the
objectives, as defined in this section. It is anticipated that successful implementation, operation,
maintenance, and completion of the performance measures will achieve a protective and legally
compliant remedy for Site 35.

The remedy for Site 35, Alternative 2 ~ Institutional Controls, was selected based upon the
ability to protect human health and the environment, and cost effectiveness. This section
describes the selected remedy and also provides specific performance measures for the selected

remedy.

Remedy selection is based on the detailed evaluation of remedial alternatives presented in the FS
(EA, 2008). It is expected that the remedy will remain in effect and be protective of human
health and the environment until such time as the concentrations of COCs decrease to, or below,
applicable cleanup levels. LUCs will be maintained until the concentration of hazardous
substances in the soil are at such levels to allow for unrestricted use and exposure.

The USN is responsible for implementing, monitoring, maintaining, reporting on, and enforcing
the remedial action identified herein for the duration of the remedy selected in this ROD. The
USN will exercise this responsibility in accordance with CERCLA and the NCP. Concurrence
by USEPA and Guam EPA is required for any modification of the remedy inconsistent with the
objectives of this ROD.

2.12.1 Summary of the Rationale for the Selected Remedy

The selected remedy for Site 35 is Alternative 2 — Institutional Controls. The USN and USEPA
believe that the selected remedy meets the threshold criteria and provides the best balance of
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tradeoffs among the other alternatives with respect to the balancing and modifying criteria. The
remedy 1s expected to satisfy the following statutory requirements of CERCLA § 121(b):

¢ Threshold criteria

o Protection of human health and the environment
o Compliance with ARARs

e Balancing criteria

Long-term effectiveness and permanence

Toxicity, mobility or volume reduction through treatment
Short-term effectiveness

Implementability

Cost

o C 0 O0O0

» Modifying criteria

o State agency acceptance
o Community acceptance

The USN has selected Alternative 2 — Institutional Controls as the preferred alternative on the
basis of the criteria above. As compared to other alternatives, the Institutional Controls
alternative would contrel exposure to resident adults and children by prohibiting development of
the land for residential use and would be easily implemented due to the location of the site
adjacent to the active BSL. [Institutional Controls provides the greatest potential return on
investment when compared to the other alternatives.

Alternative 1 — No Action was not selected because it is not protective human health and the
environment. Alternative 3 — Soil Removal was not selected because it is not as cost effective,
given the site’s current and expected future land use as industrial area / open space. Soil
Removal is also not preferred because of uncertainty over whether the source of the metals is
site-related or naturally occurring.

2.12.2 Description of the Selected Remedy

A detailed description of the actions that the USN will be required to perform to ensure proper
implementation of the Insritutional Controls alternative (i.e., LUCs) at Site 35, in accordance
with this ROD, is provided in Appendix B. Appendix B provides a summary of (1) site risks
relevant to the selected remedy; (2) a description of the property, including current and
anticipated future property ownership, land use, and restrictions; (3) a description of onsite
structures; (4) a description of LUC objectives; (5) a list of applicable institutional controls and
other specific measures that are required to implement LUCs consistent with the selected
remedy; (6) monitoring and reporting requirements; and (7) specific corrective actions to address
non-compliant LUC events. The components necessary for implementation of the

Institutional Controls alternative are as follows:
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e Phase I—Development of LUCMP and implementation of LUCs
e Phase 2—Periodic reviews (LUCs inspections and 5-year reviews).

2.12.3 Summary of Estimated Remedy Costs

A cost estimate for the Institutional Controls alternative at Site 35 is presented in Table 2-18.
The information in the cost estimate tables is based on the available information regarding the
anticipated scope of the remedial alternative.

Changes in the cost elements are likely to occur as a result of new information and data collected
during the engineering design of the remedial alternative. Major changes may be documented in
the form of a memorandum in the AR file, an ESD, or a ROD amendment. This is an order-of-

magnitude engineering cost estimate that is expected to be within +50 to -30 percent of the actual

project cost.
2.12.4 Expected Outcomes of Selected Remedy

The selected remedy of Institutional Controls would effectively eliminate the potential for
residential exposures to soil containing COCs above RGs by prohibiting residential development
on or adjacent to the site through modification of the BGP. The site would remain suitable for
continued use by the USAF as industrial/open space and industrial worker/occasional user
exposures, but would not be suitable for unlimited use and unrestricted exposure (e.g.,
residential). The time frame to achieve this land use is immediate as the land is already
appropriate for non-residential/undeveloped use. Groundwater is unaffected by contaminants on
site and use of the groundwater would remain unchanged.

2.13 Statutory Determinations

2.13.1 Statutory Authority Finding for Site 29

Because the soil sample analytical results for Site 29 indicate that there are no unacceptable risks
to human or the environment, the USN has determined that no further CERCLA remedial action
is necessary at the sites. Therefore, no action is required for Site 29 to allow for unrestricted use
of and unlimited exposure to the land.

Because there are currently no hazardous substances, pollutants, or contaminants remaining at
the sites above levels that would allow for unlimited use and unrestricted access, a five-year
review is not required.

2.13.2 Statutory Determination for Site 35

Under CERCLA §121 (as required by NCP §300.430(f)(5)(i1)), the lead agency must select a
remedy that is protective of human health and the environment, complies with ARARs, is cost-
effective, and uses permanent solutions and alternative treatment technologies or resource
recovery technologies to the maximum extent practicable. In addition, CERCLA includes: 1) a
preference for remedies that employ treatment which permanently and significantly reduces the
volume, toxicity, or mobility of hazardous wastes as a principal element; and 2} a bias against
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offsite disposal of untreated wastes. The following sections discuss how the selected remedy
meets these statutory requirements.

2.13.2.1 Protection of Human Health and the Environment

The selected remedy of Institutional Controls will protect human health by prohibiting
residential development on and adjacent to the site, thus preventing potential exposure of
residential receptors to COC-impacted soil at Site 35. The selected remedy will also protect the
environment as no unacceptable ecological risks were identified onsite.

2.13.2.2 Compliance with ARARs

Remedial actions must comply with both Federal and State ARARs. ARARs are legally
applicable or relevant and appropriate requirements, standards, criteria, or limitations of Federal
and State environmental laws and regulations.

ARARs fall into three categories: chemical-specific, location-specific, and action-specific.
Chemical-specific ARARs are health-based or risk-management-based numbers that provide
concentration limits for the occurrence of a chemical in the environment. Location-specific
ARARSs restrict activities in certain sensitive environments. Action-specific ARARS are activity-
based or technology-based, and typically control remedial activities that generate hazardous
wastes (such as with those covered under the Resource Conservation and Recovery Act of 1976).
Offsite shipment, treatment, and disposal of excavated contaminated soil invoke action-specific
ARARs. Criteria to be considered, or TBCs, are non-promulgated advisories or guidance issued
by federal or state government that are not legally binding and do not have the status of potential
ARARs. However, in many circumstances, TBCs are considered along with ARARs.

Table 2-19 summarizes the ARARs and TBCs for the selected remedy at Site 35 and describes
how the selected remedy addresses each one.

There are no chemical-specific or action-specific ARARSs for the selected remedy. The selected
remedy complies with the location-specific ARARs. The implementation of a remedy is
required to meet the substantive portions of these requirements and is exempt from
administrative requirements, such as permitting and notifications.

2.13.2.3 Cost Effectiveness

In the USN’s judgment, the selected remedy is cost-effective and represents a reasonable value
for the money to be spent. In making this determination, the following definition was used: “A
remedy shall be cost-effective if its costs are proportional to its overall effectiveness” (40 CFR
300.430[f][1][ii][D]). This determination was accomplished by evaluating the “overall
effectiveness™ of those alternatives that satisfy the threshold criteria (that is, is protective of
human health and the environment and ARAR-compliant).

Overall effectiveness was evaluated by assessing three of the five balancing criteria in
combination: long-term effectiveness and permanence; reduction in toxicity, mobility, and
volume through treatment; and short-term effectiveness. Overall effectiveness was then
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compared to costs to determine cost-effectiveness. The overall effectiveness of the selected
remedy for Site 35 was demonstrated in the comparative analysis of alternatives (Section 2.10 —
Summary of Comparative Analysis of Alternatives) and is summarized in the following table.

Long-Term | Reduction
Present- Incremental | Effectiveness of TMV
Worth Cost and Through Short-Term
Alternative Cost (if applicable) | Permanence | Treatment | Effectiveness
1. No Action $0 $0 No No No
2. Institutional $94,200 $24,891* Yes No Yes
Controls
3. Soil Removal $290,900 $0 Yes No Yes

* Five-year ROD review

TMYV = toxicity, mobility, volume

2.13.2.4 Utilization of Permanent Solutions and Alternative Treatment Technologies

The USN has determined that the selected remedy of Institutional Controls represents the
maximum extent to which permanent solutions and treatment technologies can be used in a
practicable manner at the site. Of those alternatives that are protective of human health and the
environment and comply with ARARs, the USN has determined that the selected remedy
provides the best balance of trade-offs in terms of the five balancing criteria, while also
considering the statutory preference for treatment as a principal element and bias against offsite
treatment and disposal and considering state and community acceptance.

The selected remedy manages the potential risks to human health and the environment by
prohibiting residential development on or adjacent to the sites through modification of the BGP
and therefore effectively eliminating residential exposures to subsurface soil containing COCs
above RGs. No unacceptable risks were identified for current human receptors (industrial
workers and construction workers) or ecological receptors.

2.13.2.5 Preference for Treatment as a Principal Element

Section 121(b) of CERCILA establishes the preference that treatment will be used to address the
principal threats posed by a site wherever practicable. The selected remedy for Site 35 does not
satisfy the statutory preference for treatment as a principal element of the remedy because

COC-impacted soil will remain on site untreated.

2.13.2.6 Five-Year Review Requirements

Pursuant to CERCLA §121(c) and NCP §300.430(f)(5)(ii1)(C), because the selected remedy will
result in hazardous substances, pollutants, or contaminants remaining at Site 35 above levels that
allow for unlimited use and unrestricted exposure, a statutory review will be required within five
years after initiation of the remedial action to verify that the remedy is, or will be, protective of
human health and the environment.
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Five-year reviews will be conducted until concentrations of hazardous substances, pollutants, or
- contaminants remaining onsite are reduced to levels that allow for unlimited use and unrestricted
exposure.

- 2.14 Documentation of Significant Changes

The Proposed Plan for Sites 29 and 35 was released for public comment on 4 May 2009. The
Proposed Plan identified No Action as the preferred remedy for Site 29, and Institutional
Controls as the preferred remedy for Site 35. The USN reviewed all verbal comments submitted
during the public comment period. It was determined that no significant changes to the remedy,
as originally identified in the Proposed Plan, were necessary or appropriate.
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3.0 Responsiveness Summary

This section provides a summary of the public comments regarding the Proposed Plan for
remedial action at Sites 29 and 35, at Andersen AFB, Yigo, Guam. At the time of the public
review period, the USAF had identified No Action as the preferred remedy for Site 29, and
Institutional Controls as the preferred remedy for Site 35. Based upon the verbal comments
received, the Proposed Plan was accepted by the public.

31 Stakeholder Comments and Lead Agency Responses

A public meeting was held on 27 May 2009 at the Guam Marriot Hotel in Tumon, Guam. The
meeting officially began at 6:30 PM and concluded at 7:25 PM, according to the transcript. The
meeting was attended by 6 members of the community. Mr. Gregg Ikehara, Andersen AFB 36
Civil Engineer Squadron/Civil Engineer Environmental Flight (36" CES/CEVR), provided an
opening statement. Mr. Joe Vinch (36™ CES/CEVR Environmental Engineer) gave a
PowerPoint presentation discussing the proposed plan for the two IRP sites. Each presentation
provided a brief site history, summary of past investigative studies and related analytical results,
and when applicable a summary of the human health and ecological risk assessments. The
preferred remedial alternative at each IRP site was also presented.

After the presentation, three members of the community spoke. The questions and comments
received were primarily focused on clarifying details of the presented material and were
adequately answered during the meeting. A brief summary of individual questions and
comments are included on the following pages. The complete transcript is available in the AR
file for Andersen AFB, which is available for public review at the Robert F. Kennedy Library at
the University of Guam and the Nieves M. Flores Memorial Library in Hagitfia.

(zeneral

Mpr. Kasperbauer asked whether there was a projected completion for the base restoration
program. Mr. Ikehara explained that the Air Force goal is to have remedial actions in place for
all of the sites by 2012; two years in advance of the Department of Defense goal of 2014.

Ms. Jones asked where sampling locations to determine background values are found. Mr.
Ikehara explained that background concentrations are based on all sampling done within the
program. These sites are limited to the northern portion of Guam.

Site 29

Mr. Kasperbauer asked why metals were detected in Waste Pile 2 (Site 29) despite tar/asphalt
being the major contaminant identified at this site. Mr. Vinch explained that the detection of
metals can be attributed to high background levels related to the geology of the northern portion
of Guam. Mr. lkehara also addressed Mr. Kasperbauer’s follow-up questions, discussing why
high background metals levels are found on base. He clarified that many of these metals are
common constituents of weathered tropical soils and are not mobile enough to percolate into
groundwater.
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My. Kasperbauer expressed the opinion that the cleanup alternative for Site 29 was inexpensive
enough to merit cleaning up the site. Mr. Ikehara responded by explaining that the Air Force
does not generally clean up concentrations that are attributable to background concentrations
because they are everywhere and it can be very difficult to identify the source or define the
boundaries of the cleanup effort.

Mr. Kasperbauer asked why there was so much excess tar/asphalt stored at Site 29. Mr. Ikehara
explained that the asphalt was likely brought in by ship following World War II, and that the
base acquired more than it needed. Since it was not cost-effective to ship the drums back, they
ended up being stored at sites around the base. He also mentioned that much of the asphalt
previously found at Site 29 was recovered / recycled and donated to the Government of Guam
for reuse.

Mr. Kasperbauer asked whether Site 29 was near the wildlife reserve for the Ko’ko. Mr.
Ikehara replied that the refuge area, found in the Northwest field, was not adjacent to the site.

Site 35

Mr. Kasperbauer and Ms. Sian-Denten both asked whether Site 35 would be available for
commercial, industrial, or other use in the future. Mr. Ikehara explained that because of the
site’s close proximity to the base sanitary Iandfill, other uses will be precluded by the potential
for exposure if people were to dig or build in the area. The site will be in a controlled area, and
will be monitored alongside the adjacent base landfill. Reuse of the site is unlikely to occur until
long after the landfill is closed.

3.2 Technical and Legal Issues

No technical or legal issues were identified during the public review period of the Proposed Plan.
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Table 1-1
Data Certification Summary.

Pecision Summary Sections Site 29 Site 35
List of COCs and their respective Section 2.5.5, Section 2.5.5,
concentrations Pages 2-8 t0 2-10 | Pages 2-11 10 2-14
Baseline risk represented by the COCs Section 2.7.1, Section 2.7.2,
Pages 2-19 to 2-24 | Pages 2-25 to 2-28
Cleanup levels established for COCs and NA Section 2.8,
the basis for these levels Page 2-29
How source materials constituting NA Section 2.11,
principal threats will be addressed Pages 2-35 10 2-36
Current and reasonably anticipated
future land use assumptions and current Section 2.6, Section 2.6,

and potential future beneficial uses of
groundwater used in the baseline risk
assessment and ROD

Pages 2-15 to 2-17

Pages 2-15 to 2-17

Potential land and groundwater use that
will be available at the site as a result of
the selected remedies

Section 2.13.1,
Page 2-38

Section 2.12.4,
Page 2-38

Estimated capital, annual operation and
maintenance, and total present worth
costs, discount rate, and the number of
years over which the remedy cost
estimates are projected

NA

Section 2,12.3,
Page 2-37
and
Table 2-18

Key factor(s) that led to selecting the
remedy (i.e., describe how the selected
remedy provides the best balance of
tradeoffs with respect to the balancing
and modifying criteria, highlighting
criteria key to the decision)

NA

Section 2.12.1,
Pages 2-36 to 2-37

Notes:
NA = not applicable
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Table 2-1

Public Notification of Document Availability.

Requirement:

Satisfied by:

Notice of availability of the Proposed Plan and RI/FS must be
made in a widely-read section of a2 major local newspaper.

Notice of availability of the Proposed
Plan was published in the Guam Pacific
Daily News on 4 May 2009 and again
on 26 May 2009.

Notice of availability should occur at least two weeks prior to
the beginning of the public comment period.

The public comment period began on
18 May 2009.

Notice of availability must include a brief abstract of the
proposed plan which describes the alternatives evaluated and
identifies the preferred alternative (NCP Section
300.430(DH(3))A).

Notice of availability included all of
these componernts and is included in
Appendix C of this ROD.

Notice of availability should consist of the following

information:

Site name and location

Date and location of public meeting

Identification of lead and support agencies

Alternatives evaluated in the detailed analysis

Identification of preferred alternative

Request for public comments

Public participation opportunities including:

o Location of information repositories and AR file

o Methods by which the public may submit written and
oral comiments, including a contact person

o Dates of public comment period

o Contact person for the Restoration Advisory Board

. & & & 0 & »

See notice in Appendix C.

Notes:
AR = Administrative Record

NCP = National Oil and Hazardous Substances Pollution Contingency Plan of 1990

RI= Remedial Investigation/Feasibility Study
ROD = Record of Decision
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Table 2-2

Public Comment Period Requirements.

Requirement:

Satisfied by:

Lead agency (USN) should make document available to public
for review on same date as newspaper notification.

Document was made available to the
public on 4 May 2009. The notification
of availability was made on 4 May 2009
and again on 26 May 2009,

Lead agency (USN) must ensure that all information that
forms the basis for selecting the response action is included as
part of the AR file and made available to the public during the
public comment period.

The USN maintains information
repositories for the Andersen AFB AR
file at the Robert F. Kennedy Library at
the University of Guam and the Nieves
M. Flores Memorial Library in Hagétfia.
Data and supporting CERCLA primary
documents produced for Andersen AFB
are maintained as part of these files and
are available to the public.

CERCLA Section 177(a}(2) and NCP Section 300.430()(3)(1)
requires the lead agency (USN) to provide the public with a
reasonable opportunity (30 days) to submit written and oral
cominents on the Proposed Plan.

The USAF provided a public comment
period for the Proposed Plan from 18
May 2009 to 17 June 2009.

The lead agency (USN) must extend the public comment
period by at least 30 additional days upon timely request.

The USAF received no requests to
extend the public comment period.

The lead agency (USN) must provide a public meeting to be
held at or near the site during the public comment period. A
transcript of this meeting must be made available to the public
and be maintained in the AR for the site (pursuant to NCP
Section 300.430(H(3))(E)).

A public meeting was held on 27 May
2009 at the Guam Marriott Resort and
Spa in Tumon, Guam. A transcript of
this meeting has been added to the AR
file.

Notes:
AFB = Air Force Base
AR = Administrative Record

CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act of 1980
NCP = National Oil and Hazardous Substances Pollution Contingency Plan of 1990

RI = Remedial Investigation/Feasibility Study
USN = United States Navy

Page 1 of 1




1 Jo 1 @8eyq

IS0P DOUDEIIDT = (I
UOQIEDOIPAY onewrode o1[oA3K[od = Hvd
arqestdde jou = yN

weigdory 1od (s)wieaSyrur = 3y/Fw

WoISAS UOHEWIOJU] ySKY pateISaiu] = NI
$9[qe ], AIBUILING TUOUISSISSY S10a13T IR = LSVAH
slojoey uorjdiosqe frunsauonses = ggv 10
TUSWSSISTY [RIUDLUUOIAUY 10] INUID} [RUONEN = VAIN-VJH

Aep Jad 1ySrem Apoq = Aep-mq

"popraoid s1 L SVAH

JO 29ep 91 ‘Sanjea LSVHH 10] -papraoid ST VEDIN-VJH £q papiacid sjonie sy Jo slep oy ‘sanfea YEIN-VJT J0f ‘papiacid s1 paysIeas sem Sry] 18P ) ‘Son[eA i3] 104 ¢
"GV 1D 3y &g patidnjnuwr aJe Iy "SEV 1O 01109ds-[E0IUSYD PIPUSWIIODAI ($007) VAHSN SUISN San[eA [BJO WOy pysnipe sanjea [20130]021X0) [RUlia) 7
"aoURpInD [eUL] “(JUMUSSASSY YSTY [eULIa( 1o) oouepingy jeiuswaddng g wed)

[ORUDIY YORUNIDAT YIDIE] UDWAE (| DWNJOA ‘punfiadng 1of aoupping juaiissassy ¥81y H007 (VAASN) AoUsSy U000l [BIUSWUONIAUT 'S} ]

18010N
9002/8¢/1 1 SRl VN/VN VN VN 1 VN VN uaikd(po-¢*z* [Jouapuj
900T/8T/11 ST VN/VN VN VN I VN VN auaorIyIUR(Y‘B)ZUaqI(]
9007/8T/1 T SDII VN/VN VN VYN I VN VN auakd(e)ozuag
Q00T/8T/TT Sl VN/VN VN VN I VN VN susyueIon]j(q)ozusg
SHVd
6661/57/8 LSVHH 11001 SAaupry| $0-909°C 9Z0'0 £0-H00'T JtuoIyT Winipeue A
QO00E/BT/1 T SIYI [AO00E poojg JaAl] £0-4099 ! S0-d09°9 JMUONT wmnirey
Q00T/BT/TT ST 1/00¢ SUON ¥0-200°8 $0°0 Z0-H00'T SO [939IN
S00T/BT/T1 SIAI /1 WaISAG SNOAJON] [EHUI)) FO-H09°6 ¥0°0 ¢0-"0P'T | owomn dspurSuRIy
900T/82/11 ST £/00t SUON SO-H0S'L ST00 £0-900°¢ Aoy 101, ‘wanuony
900%/8¢/11 STAI 1/01 sKoupry PO-20079 $T00 ¢0-d0F'Z | 2wolyn Hinipes
9007/8T/11 SII /€ RIS PO-300°C I F0-300'¢ 2oy dluasly
L661/0E/S VHON-Ydd £/001 WAISAS SNOATON [EHUD)) 00+d00'T I 00+H00°T | SmwoiyD wmnarun[y
sowegiouy
o (S9V 1D)
(A& /ppwaw) uesiQ S1019E {(Kep-mq 3x/3ur) _ 10101y (Aep
uedi P Suikjipoy -3y/3ur) | owomogng UIIIUOD)
L P8, Ianl uegIQy 1981 ], Arewig o (R Jeuna | jusunsnlpy
18R] (Y JAureirsauny @ anjeA Fajillshiiig) JBITUR10 JO JURUTHIRIUO.)
Jo seaInog palsnipy [euLIa(]
Jo saeg pauquIos o) 1810 A B0

"[RULId/[BIQ — BJB(Y AJDIXO0], IIUB))-UON

£-CAqEL




[ Jo 1 98eg

asOp 20U = (1Y

HONENUIILOD 23U = DI
uogIea0IpAy onewode orokokod = Fyq

ajqestpdde 10U = ¢

Joew arenbs sod (syweiBinu = Ju/Sw
werdopry Jod (s)urerByymur = 35w

WoISAS UCTIRWIIOJU] YSIy pajeiSoru] = §T1
JUBLSSISS Y [RIUDUOIAUT JOJ JAIUA)) [RUOIIEN = YIDN-VJT

‘pap1acid ST YHON-VJHT £q papraoid sjonie 31) Jo 918p oY1 ‘SonfeA YEIN-VJIH 10§ ‘popracad 1 payoueas sem S{3[ 918p oy ‘sonfea SIY[ 10 '

S2J0N]
1002/£2/S | VADN-vdA VN VN VN VN YN auaIfd(pa-¢*7* [ Jouspu]
100T/€T/S | VION-VdG VN VN VN VN VN AUIDRIYIUB(Y C)ZUII(]

000Z/8¢/11 STl VN VN YN YN VN sua1kd(e)ozuag

900T/S/T1 STl VN VN VN VN VN susyjueIon[}{g)ozueg
SHVd

900Z/T/11 STl VN VN VN VN VN wnipeue A

900Z/8Z/1 1 STI VN VN VN VN VN wnifey.L

900Z/8%/11 STl YN QUON VN VN VN PYOIN

9002/32/11 Sl 1/0001 WINSAS SNOASIN [eua) SO-det'l S0-H00'S | o) asoueSuepy

900Z/8T/11 SIAl 1/00€ poolg pue s5un 90-902°7 FO-HOO'1 AuoIyD [L10], ‘WnwWosy)

9002/82/11 ST VN VN VN VN VN wnmupe)

900Z/8/11 STl VN VN VN VN VN oludsy
L6GI/0EIS | VADN-VA VN WRISAS Arojenidsay £0-H0V'1 £0-HOO'S | Do) wnunmngy

souegaouy
$10108 Aep-3y/3w uygur

(AK/pppunur) S.w._o w@wﬁ mc;..wamz A mo,mv v pﬁom%v sruomydqng UI9oU0D)

el Be | ue31() 19816 ], Lrewig
¢ S9Ed 10 So1m0g JATurRLIROU uonye[eyuy uonR[Ryi] JoTuoIyD) [BRUOG JO TuBUIURIUOY
; pauIquIc) paisnipy anea

‘uonefeyul — el AJ0IX0], JIdUB)-UON
Y- 21qel




[ Jo [ @8ed

"aJUEPIND JRUT] “(JUSWISSISSY YSIY [PULId( 10] aduepinn) [Riudwajddng ‘g wed) [onuop voupRIpAg YWIDaL UDURL
:f awnjo ‘punfiodng iof aoupping juaissassy ¥ty H00¢ ‘(VAASN) Aousdy UON22101d [FIUSWLOIALY " ()

UOGIED0IPAY SRWOIE D[[a4dAT0d = v d

Q[qBIIBAR 10U BIED = YN

sJ0)or) vondiosqe eunsaymonses = SV [0

S910N
¥00T ‘Vdasn I #00T ‘vdasn €10 auarkd(po-¢z* 1 Jouspu]
#00T ‘VdASN I 7007 ‘VdASN AN ausoeIIuE(y‘e)zuaqI(]
¥00T ‘'vddsn 1 ¥00T ‘VdASN £ro auaikd(e)ozuog
v00T ‘vdasn I $00Z ‘Ydasn AN suauRION[j{G)ozuag
SHVd

¥00T “vdaSn 920°0 $00T ‘vdasn VN wnipeue A
#00¢T ‘vdaSsn I P00T ‘'VdASN YN wnifey L
¥00T ‘vddsn b0 #00T ‘vddsn VN [N
#007 ‘VdaSN p0'0 #0027 ‘VdHUSN YN asoueSuey
7007 ‘vddsn ST00 ¥00T ‘Vdasn VN {2101, ‘WO
#00T 'VdISN $T00 #00¢T ‘VdISN 10070 wnpe))
$00T ‘Vddasn I $00T ‘'vddsn €00 luasIy
$00T ‘VdISN I #00T ‘Vddsn 0 wnumnpy
soueg.rouy

Ehliche) e Sdv ID 20URIRJIY Joyoe uondiosqy UIo2UQ)) [B1IUN0,] JO JURUIIRINOD

‘s1vpWeRIR] dadg-Teanuay)
S-791qel,




[ Jo 1 28egq

usFouroaed UBUIRY B SB I[QEIIISSE[2 10N - (] UOgIed0IPAY dnewole s1jokoklod = Hyd

SUBLLINT UL SOUIPIAD OU 10 ojqeardde jou = yN

denbapeur pue STeWILE Ul 90UIPIAD JUBIDIINS SAIEDIPUT - UIFOUIDIRD URLIAY I]QRGOI] - 7 werdoqny tod (syweiBiu = Sy/Fw
JIqR[IBAR 2B BIED URLULY PSjIWI] JRY) $RIIPUIL - udFoutoies uewiny 2[qeqold - [g wa1$Ag UONEWIO] Y81y paleidou] = STl
UaS0UIDIRD URWINY - Y s10102] uondrosqe [eunsamuonses = ¢gv [0

TOOUDPIAT JO W STa M JUSWSSISSY [EIUIUWUONAUY JOJ IBIUSD) [BUCHEN = YVIIN-YJIT

"papiaoid ST VEDIN-VIH 49 papraoad o[o1e ay) Jo 218 aY) *SON[UA YVHDIN-VJH J0) ‘papiaoid SI PalDIeas SeMm STYL 298P 24) “SanjeA SR 104 ¢

"SEV 1D 29U £q papIAIp ate $10508y 2dO[S 190URD) SV [ O108dS-[EdILSYD PAPUSWILODI (F00T) YIHSN Buisn san[eA (10 WoNJ pasnipe senjea [eorfojoomo [ [PULID( 7
"20URpIND [BUl] '(JUILISSASSY NS [EWLID(T J0) AOULPINC)

[uswoalddng 5 Ued) PRUDRY UONDIDAT YHDSE UDRY 3] sunjoA ‘punfiadng 1of 23unpinn USSASSY YSIY H00T (VIISN) AousSy Uonool01d [BUSUONAUg 'S ]

ISI0N]
900Z/8Z/1 1 SIdl zd (Kep-3y/3wr) sod 10-90¢°L I 10-H0E"L auo1fd(po-¢*z° 1 youapuy
9002/87/11 SII rA: | (Kep-Zy/8uwr) 1ad 00+308°L I O0HH0E L suadempuR(y‘e)ZU3qI]
900Z/8¢/1 1 Sl zd (fep-3y/3u) sad QO+HHOE L I 00+308°L uasAd(z)ozuag
900T/8%/ 11 SIl zd (Kep-Bxy/du) 1ad 10-90€°L I 10-30¢°L JudyjueION](q)ozUIE

SHVd
900T/8T/T1 STl VN (Rep-8xy/5w) 1ad VN 9700 VN wnipeue A
900%/8T/11 SIII a (Aep-8y/3w) 1od VN I VN wtjjey ],
900%/8T/11 STl VN (Aep-8yy/3w) 10d VN ¥0°0 VN [OYDIN
900Z/8T/11 STII a (Aep-8y/8w) 12d YN FO0 VN osauegueRy
900Z/8T/11 Sl a (Aep-8y/8w) sad VN S70°0 VN 210, ‘WAILOND)
900T/8T/ 11 ST g (Aep-By/Suw) 1ad VN §TO0 VN wnipe)
900%/8Z/11 STI v (Aep-5y/3uwr) Jod 00+H08" 1 H 00+H0S"1 OTuasIY

LG6T/0¢/S | VHDN-Vdd VN (Aep-8y/Sur) Jod VN 1 VN wnuIn[y
sowred. rouy
uonduosagy (@ BB
(KA/ppywu) 201n0g suiapIng — 10] 10198 ((SEV ID) [euna 10) 10198, 2dolg IEali(ve)
i Med J20UR]y/AOUIPIAY : ado|g 190uRD Kouoroyysy uondiosqy [e10 | seoue) quip [ETUMC JO TURUIURIUOD)
Jo s m pagQIosqy

[BULR(/[BI0 — BIR(] AJDIX0 T, JadUR))
9-T9qeL




[ jo | e3ed

u2S0urozeD UBINY € $ D]QRIJISSE[D 1ON - (]

SUBLLNY UT UIPIAS OU IO

ajenbapeul put S{BLUILE Ul SDUIPIAD JUIIDIINS SAIEIPUT - USFOUIdIRD UBINY 9]qRqold - 7g
A[GRIIBAR I BIEP URTUNY POTILUI] TRY) SABOIPUT - BaFOUIOIED UBWINY 9[qRqey - 16

uofouroles uelIny -
TSOUAPTAY JO T ATa A

Four o1qno Jad (s)weiSoronu = mE\ms.
uoqIes0IpAY anewode oiokofod = Hyd

arqeoydde jou = yN

werdory Jod (shweiSu = Sy/8w

WISAS UonewIojuy sy pareidaug = STHI
JUIISEISSY [RIUIWUOIIAUH 0] JUSY [EUONBN = YIIN-VJT

Ioroeg adolg 1ooue) = 4§D

"paprsoid s1 YHIN-VJH £q papiaoid 9[onIe ayi Jo 91Ep 9 ‘san[es YEIN-VIT 10J ‘paptaoid ST payoseas sem Sy 918p A1) ‘San[eA SIN[ 0

SAON
900Z/8T/11 STl g {Aep-3y/ow) rod 10-901°¢ /3y 70-300°8 auaIkd(pa-¢z* 1 Jouapu]
9007/8%/11 SIdI zd (Aep-3y/3w) rod 00+E0I'E /3T £0-300°'8 auddeIyuER(y e)ZUagl(]
9007/8¢/11 SIil 74 {Aep-3yy/8w) Jod 00+d01°€ /3| £0-300'8 auarAd(e)ozuagy
9002/8T/11 SIAI zd (Aep-B3y/5ur) 1od 10-901'¢ /3y ¥0-300'8 UAYULION[J(G)ozUdY
SHVd

900%/8Z/11 SIAI VN (Aep-5y/Buw) Jod VN /3y VN wnipeueA
900%/8T/1 1 SII a {Aep-3y/3ur) 1od VN /iy VN winifeyy,
900Z/8T/11 STl VN {&ep-3xy/8ur) 1od VN M3 VN POIN
900T/8T/1 1 SIAl a (Aep-3y/3w) 1od VN J/3H/T VN asauBSURY
900/8¢/11 SINI v (Aep-3y/Bw) 10d 10+H07 ¢ /3| 705071 [E10], “WnIoIyy
900T/8T/1 1 STI 1 {Aep-23/3ur) yod 00+H0£'9 /3y £0-908'1 Wniwpesy
900T/8T/11 SIAI v {Aep-3y/3ur) tod 10+1S" T Q7B €0-H0E'Y OIUasIy
L661/0€/S VADN-VdH VN (Aep-3/3w) 1od VN L8 VN WUy
saues.Iouy

(@ ed I0IMN0Y uonduosac] suljeping suun A Sy e A .
22UBD)/O0UOPIAY
ASD uonE[RyU] - YSTy 3N Jo WM 101084 ado]g 1eour) uone[Eyu] ASIY MU ERESIOd Jo HIILEINOD

‘uoneeyu] — Ble( L)DIX0], 190UL))

L-T91qE],




1 Jo [ @8eq

1USWSSSSSE YSLT ([I[BaY UewIny 9Y) Ul PALNUAPI WIZIUOD JO JUBUILEIUOD SMEDIpUI FUIpeyg =

£ously uoNo9I014 [BIUBWNOIAUY SAIBIS PAL[] = VIESN

i souspyue Jeddn =N
[eoDy uoneIpatusy Lreunuield = O d

arqesidde 100 = WN

wiersopry Jad (shureaSiyue = Sy/8w
AN[BA PIOYSAIYT punoidyoed = ALY

TWTDN%S6 24 > SLXBIN 2y Jsaamo ((() g uoisioa TTIN0]) viep stsweseduou Jof DN densiooq s [jeg o Fusn spuswiwosal Onold {g)
(07 ¢ uoISIaA T 01d) VILP PAIRGIISIP A[BWIOU JO] D) 1-5,JUDPIS PIIPOI 24 SUISN SPUSWILIOZAl TONId ()
‘UGHENUDDUGD UBdW oY) JO asn o1 aambor sjopowt pee vaasn (£}
(¢ BOISIoA T[DN0LY) TILp pANGIISIP Buwes 10 T Twen) pasafpy oy Suisn $pusuIniosal T1on03d ()

"(0°€ UOISIOA TN 0I) Riep pamqLusip L[[eutiou 10] 00 3-8, uepmis oy Suisn spuswiwoosar Toneid (1)

(S)ON
@WTIDN%BEE>XEN 081°0 6/¢ 0120 7900 VN 3w 810 9€00°0 auarid(r)ozuag
(1O 3-8 Juopnig 8LI 6/6 000°1 8L 207 Sy/Su ¥t e WINPBUEA
i (S5uAYS 19'1 611 19 s w1 | Sysw LT Lz wayEy Y,
a0 paisnlpy) 10N PO ;
pT—— . “ : 2= : 110G adegmsqng
(120 3-8, 1uapnig £ 6/6 00007 0091 €bT 8y/5w Uz $'oT [OOIN - JoEIu07) o8N
(10N 1-8 Juopmg ey 6/6 00061 0081 00S's | /8w 0£8°'S 699 ssoueSuely - MG-UQ 10§
yTON 1-5u9pmg 0E6 6/6 0st 01z 0801 Sx/Bw o1¢'1 001 EUGTE g
(120N 3-8, Juapmg OL'L 6/6 oSt LE <9 Sy/8w 9'8 I wnupe?)
(12N 3-8 uopnig TE6'Y91 6/6 000°001 00091 00S’€Ll | S¥Sw | 000%0T 000°G1 winuiwngy
SSAUMIYS
30 _ém_m?& Juw PO 0520 X239 L9 (43 wl /s o'l 780 warey,
TN s uepmg 622 1Z/1T 000°02 009°1 £4T 35w vit I'EL [OIN
(10N 3-8 wepmg 0L6'y 1212 00061 0081 00S's | S¥/Bw 0£S'8 0451 asouefuely {10g 278Ng
(/IO Sp1 6T/67 008 00% 99[ By/suw 0Z6'1 61€ pes] -s.ww“mo:%wm
@ 1ON rwwes sewnxosddy L16 12/12 oSt 01T 080'1 By/But 0ETT 91¢ QNI ) )
(TN 1-sjuspmig 6LL 17T oSk LE $'9 Sy/5w 601 £ wniupe
(100 1S uepmg 000051 1712 000'001 000°9L Qos'eLl | ®ABw | 0p0'ost 006'S§ wnuungy
wonenuasuoy | “ORPRA IBLUSIPUL | JEOURpISa WIMINXERY | WAL WIIU0))
JANSTIA] [EINSHENG o smsodxy JO 9d ALD sy [EREIEN enuseg Jo 2PN
* hoﬂwﬂ-uvhb 6 —.—n:.wm.wm YIS #007 UONRIIUIIUOY) JueUNUEIUG)

"6C 1S 10) SUOHENUDUO)) JUL0g drnsodxy dPHAdS-WIMIPIA PUE WIDUO)) [ENUL0J JO SPUBLUIUIBIUO) JO AIBUNUNRG
87 3L




Table 2-9

Site 29 Risk Characterization Summary — Carcinogens.

Scenario Timeframe: Future

Receptor Population: Resident
Receptor Age: Adult

Medium Exposure Contaminant of Carcinogenic Risk
Point Potential Concern Ingestion | Dermal Inhalation Cumulative Risk
Surface Site 29 Aluminum NA NA NA --
Soil Site 29 Cadmium NA NA 3.49E-09 3.49E-09
Site 29 Chromium NA NA 2. 74E-06 2. 74E-06
Site 29 Manganese NA NA NA --
Site 29 Nickel NA NA NA -
Site 29 Thallium NA NA NA --
Total Risk = 2,74E-06
Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Child
Medium Exposure Contaminant of Carcinogenic Risk
Point Potential Concern Ingestion | Dermal Inhalation Cumulative Risk
Surface Site 29 Aluminum NA NA NA -
Soil Site 29 Cadmium NA NA [.71E-09 1.71E-09
Site 29 Chromium NA NA 1.34E-06 1.34E-06
Site 29 Manganese NA NA NA -
Site 29 Nickel NA NA NA -
Site 29 Thallium NA NA NA --
Total Risk = 1.34E-06
Scenario Timeframe: Future
Receptor Population: Industrial Worker
Receptor Age: Adult
Medium Exposure Contaminant of Carcinogenic Risk
Point Potential Concern Ingestion | Dermal Inhalation Cumulative Risk
Surface Site 29 Aluminum NA NA NA --
Soil Site 29 Chromium NA NA 4.22E-08 4.22E-08
Site 29 Manganese NA NA NA -
Total Risk = 4.22E-08
Notes:

NA = not applicable
= Shading indicates unacceptable receptor risk

Page 1 of 2




Table 2-9

Site 29 Risk Characterization Summary — Carcinogens.

Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Adult

Medium Exposure Contaminant of Carcinogenic Risk
Point Potential Concern ingestion | Dermal Inhalation Cumulative Risk
Subsurface Site 29 Aluminum NA NA NA -
Soil Site 29 Cadmium NA NA 3.45E-09 3.45E-09
Site 29 Chromium NA NA 2.78E-06 2.78E-06
Site 29 Manganese NA NA NA -
Site 29 Nickel NA NA NA --
Site 29 Thallium NA NA NA --
Site 29 Vanadium NA NA NA --
Site 29 Benzo(a)pyrene 6.17E-07 [ 3.20E-07 3.97E-11 9.37E-07
Total Risk = 3.72E-06
Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Child
Medium Exposure Contffminant of Carcinogenic Risk
Point Potential Concern Ingestion | Dermal Inhalation Cumulative Risk
Subsurface Site 29 Aluminum NA NA NA -
Soil Site 29 Cadmium NA NA 1.69E-09 1.69E-09
Site 29 Chromium NA NA 1.36E-06 1.36E-06
Site 29 Manganese NA NA NA --
Site 29 Nickel NA NA NA --
Site 29 Thallium NA NA NA --
Site 29 Vanadium NA NA NA --
Site 29 Benzo(a)pyrene 1.44E-06 | 5.24E-07 1.95E-11 1.96E-06
Total Risk = 3.33E-06
Scenario Timeframe: Future
Receptor Population: Construction Worker
Receptor Age: Adult
Medium Exposure Contaminant of Carcinogenic Risk
Point Potential Concern Ingestion | Dermal Inhalation Cumurlative Risk
Subsurface Site 29 Aluminum NA NA NA --
Soil Site 29 Chromium NA NA 2.78E-06 2.78E-06
Site 29 Manganese NA NA NA -
Site 29 Vanadium NA NA NA -
Total Risk = 2.78E-06
Notes:

NA = not applicable
= Shading indicates unacceptable receptor risk
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Table 2-10
Site 29 Risk Characterization Summary — Non-Carcinogens.

Scenario Timeframe: Future
Receptor Population: Resident

Receptor Age: Adult
Medium Exposure Contaminant of Primary Target Non-Carcinogenic Hazard thée':] Tati
Point Potential Concern Organ Ingestion | Dermal Inhalation i ative
Hazard Quotient
Surface | g0 99 Aluminum Central Nervous | 5 45501 | NA 2.22E-02 2.28E-01
Soil System
Site 29 Cadmium Kidneys 445E-04 | 7.10E-05 NA 5.16E-04
Site 29 Chromium None 4.15E-01 NA 8.65E-02 5.05E-01
Site 29 Manganese Ce“‘g‘ylsgfnr‘"’“s 281E0L | NA 7.14B-02 3.52B-01
Site 29 Nickel None 1.578-02 NA NA 1.57E-(02
Site 29 Thallium Liver, Blood 1.56E-02 NA NA 1.56E-02
Receptor Hazard Index Total = 1.12E+00
Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Child
. Exposure Contaminant of Primary Target Non-Carcinogenic Hazard Quotient -
Medium . . . . Cumuliative
Point Potential Concern Organ Ingestion | Dermal Inhalation )
Hazard Quotient
Surface . . Central Nervous
Soil Site 29 Aluminum System 1.92E+00 NA 4.36E-02 1.96E+00
Site 29 Cadmium Kidneys 4.15E-03 | 4.65E-04 NA 4.61E-03
Site 29 Chromium None 3.81E+00 NA 1.70E-01 4 .08E+00
Site 29 Manganese Ce“‘g‘ﬁsii‘;‘“’“s 262E400 | NA 1.40E-01 2.765+00
Site 29 Nickel None 1.46E-01 NA NA 1.46E-0]
Site 29 Thallium Liver, Blood 1,45E-01 NA NA 1.45E-01
Receptor Hazard Index Total = 9.10E+00
Scenario Timeframe: Future
Receptor Population: Industrial Worker
Receptor Age; Adult
Medium Exposure Centaminant of Primary Target Non-Careinogenic Hazard Quot(l:en;} lati
Point Potential Concern Organ Ingestion | Dermal Inhalation umuative
Hazard Quotient
Site 29 Aluminum Ce“‘ggi;“"“s 153502 | NA 2.74E-04 1.55B-02
g;‘i‘if“e Site 29 Chromium None 3.11E-02 NA 1.07E-03 3.22E-02
Site 29 Manganese Ce“‘g’] Nervous | 5 op 02 | NA 8.81E-04 2.17E-02
ystem
Receptor Hazard Index Total = 6.95E-02
Notes:

NA = not applicable

= Shading indicates unacceptable receptor risk

Page 1 of 2




Table 2-10

Site 29 Risk Characterization Summary — Non-Carcinogens.

Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Adult

Non-Carcinogenic Hazard Quotient

Medi Exposure Contaminant of Primary Target C a6
um Point Potential Concern Organ Ingestion | Dermal | Inhalation umuwative
Hazard Quotient
Subsurface | gite 29 Aluminum Contral Nervous | » he01 | NA | 245802 2.50E-01
Soil System
Site 29 Cadmium Kidneys 439E-04 | 7.01E-05 NA 5. 10B-0d
Site 29 Chromium None 4.25E-01 NA 8.77E-02 5.12E-01
Site 29 Manganese Ce“‘g‘;‘ggf;"o”s 250E01 | NA | 6.59E-02 3.25E-01
Site 29 Nickel None 1.66E-02 NA NA 1.66E-02
Site 29 Thallium Liver, Blood 31.34E-02 NA NA 3.34E-02
Site 29 Vanadium Kidneys 2.44E-01 NA NA 2.44E-01
Site 29 Benzo(a)pyrene NA NA NA NA -
Receptor Hazard Index Total = 1L.38E+00

Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Child

Non-Carcinogenic Hazard Quotient

Medi Exposure Contaminant of Primary Target C lati
edium Point Potential Concern Organ Ingestion ; DPermal Inhalation tmuative
Hazard Quotient

Subsurface | gje 29 Aluminum Central Nervous | 5 11e.00 [ NA 479E-02 | 2.16E+00
Soit System : .

Site 29 Cadmium Kidneys 4.10E-03 | 4.59E-04 NA 4.56E-03

Site 20 Chromium Noue 3.96E+00 NA 1.72E-01 4.14E+00

Site 29 Manganese Ce“‘g‘;‘sg;”"“s 242E+00 | NA 1.29E-01 2.55B400

Site 29 Nickel None 1.55E-01 NA NA 1.55E-01

Site 29 Thallium Liver, Blood 3.12E-01 NA NA 3.12E-01

Site 29 Vanadium Kidneys 2.28E+00 NA NA 2.28E+00
Site 29 Benzo(a)pyrene NA NA NA NA -

Receptor Hazard Index Total = LIGE+01

Scenario Timeframe: Future

Receptor Population: Construction Worker

Receptor Age: Adult

Non-Carcinogenic Hazard Quotient

Medium Expo.sure Conte_lminant of Primary Target Cumulative
Point Potential Concern Organ Ingestion | Dermal | Inhalation Hazard Quotient
Site 20 Aluminum Ce“*g;ﬁ?’"“ 775801 | Na 3.35E-02 8.08E-01
Subsurface Site 29 Chromium None 4.25E-01 NA §.77E-02 5.12E-01
Soil Site 29 Manganese Ce“‘g“;s{i;”"us 2.59E-01 NA 6.59E-02 3.25E-01
Site 29 Vanadium Kidneys 2.44E-01 NA NA 2.44E-01
Receptor Hazard Index Total = 1.89E+00
Notes:

NA = not applicabie
= Shading indicates unacceptable receptor risk
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Table 2-13

Site 35 Risk Characterization Summary — Carcinogens.

Scenario Timeframe: Future
Receptor Population: Resident

Recepior Age: Adult
Medium Exposure Contaminant of Carcinogenic Risk
Point Potential Concern Ingestion Dermal Inhalation Cumulative Risk
Surface Site 35 Cadmium NA NA 1.71E-09 L71E-09
Soil Site 35 Chromium NA NA 1.73E-06 1.73E-06
Site 35 Thallium NA NA NA --
Site 35 Vanadium NA NA NA -
Site 35 Benzo(a)pyrene 3.22E-07 1.67E-07 2.07E-11 4.89E-07
Site 35 Benzo(b)fluoranthene 1.32E-06 6.86E-07 8.51E-11 2.0LE-06
Site 35 Dibenz(a,hanthracene 3.94E-07 2.05E-07 2.54E-11 5.99E-07
Site 35 Indeno(1.2,3-cd)pyrene 1.68E-07 8.71E-08 1.08E-11 2.55E-07
Total Risk = 5.08E-06
Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Child
Medium Exposure Contaminant of Carcinogenic Risk
Point Potential Concern Ingestion Dermal Inhalation Cumulative Risk
Surface Site 35 Cadmium NA NA 8.39E-10 8.39E-10
Soil Site 35 Chromium NA NA 8.468-07 8.46E-07
Site 35 Thallium NA NA NA -
Site 35 Vanadium NA NA NA --
Site 35 Benzo(a)pyrene 7.51E-07 2.73B-07 1.02E-11 1.O2E-06
Site 35 Benzo(b)fiuoranthene 3.09E-06 1.12E-06 4.17E-11 4.21E-06
Site 35 Dibenz(a,hjanthracene | 9.20E-07 3.35E-07 1.24E-11 1.25E-06
Site 35 Indeno(1,2,3-cd)pyrene 3.92E-07 1.43E-Q7 5.30E-12 5.35E-07
Total Risk = 787E-06
Scenario Timeframe: Future
Receptor Population: Industrial Worker
Receptor Age: Adult
Medium Equsure Contaminant of Carcinogenic Risk
Point Potential Concern Ingestion Dermal Inhalation Cumulative Risk
Surface Site 35 Chromium NA NA 2.66E-08 2.66E-08
Soil Site 35 Vanadium NA NA NA -
Site 35 Benzo(a)pyrene 2.99E-08 5.13E-08 3.19E-13 8.12E-08
Site 35 BenzofbMluoranthene 1.23E-07 2.11E-07 1.31E-12 3.34E-G7
Site 35 Dibenz(a,h)anthracene 3.66E-08 6.28E-08 3.91E-13 9.94E-08
Total Risk = 541E-07
Notes:

NA = not applicable
= Shading indicates inacceptable receptor risk
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Table 2-13

Site 35 Risk Characterization Summary - Carcinogens.

Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Adult

Medium Exposure Contaminant of Carcinogenic Risk
Point Potential Concern Ingestion Dermal Inhalation Cumulative Risk
Subsurface Site 35 Aluminum NA NA NA -
Soil Site 35 Chromium NA NA 4.06E-06 4.06E-06
Site 35 Thallium NA NA NA --
Site 35 Vanadiom NA NA NA --
Site 35 Benzo(a)pyrene 3.22E-07 1.67E-07 2.07E-11 4.89E-07
Total Risk = 4.55E-06
Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Child
Medium Exposure Contaminant of Carcinogenic Risk
Point Potential Concern Ingestion Dermal Inhalation Curmative Risk
Subsurface Site 35 Aluminum NA NA NA e
Soil Site 35 Chromium NA NA 1.99E-06 1.99E-06
Site 35 Thallium NA NA NA -
Site 35 Vanadium NA NA NA --
Site 35 Benzo(a)pyrene 7.52E-07 2.74E-07 1.02E-11 1.03E-06
Total Risk = 3.02E-06
Scenario Timeframe: Future
Receptor Population: Construction Worker
Receptor Age: Adult
Medium Exposure Contaminant of Carcinogenic Risk
Point Potential Concern Ingestion Dermal Inhalation Cumulative Risk
Subsurface Site 35 Aluminum NA NA NA -
Soil Site 35 Chromium NA NA 4.06E-06 4.06E-06
Site 35 Vanadium NA NA NA --
Total Risk = 4.06E-06
Notes:

NA = not applicable
= Shading indicates unacceptable receptor risk
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Table 2-14

Site 35 Risk Characterization Summary - Non-Carcinogens.

Scenario Timeframe: Future
Receptor Population: Resident

Receptor Age: Adults

Non-Carcinogenic Hazard Quotient

Medium Exposure Contaminant of Primary Cumulative
Point Potential Concern Target Organ | Ingestion | Inhalation Dermal H d .
azard Quotient
Surface Site 35 Cadmium Kidneys 2.18E-04 3 48E-05 NA 2.53E-04
Soil Site 35 Chromium None 2.64E-01 NA 5.45E-02 3.18E-01
Site 35 Thallium Liver, Blood 3.09E-02 NA NA 3.09E-02
Site 35 Vanadium Kidneys 1.68E-01 NA NA 1.68E-01
Site 35 Benzo(a)pyrene NA NA NA NA -
Site 35 Benzo(h)fluoranthene NA NA NA NA -
Site 35 Dibenz{a,h)anthracene NA NA NA NA -
Site 35 Indeno(1,2,3-cd)pyrene NA NA NA NA -
Receptor Hazard Index Total = 5.18E-01
Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Child
. Exposure Contaminant of Primary Non-Carcinogenic Hazard Quotient -
Medium . . . . Cumulative
Point Potential Concern Target Organ | Ingestion | Inhalation Dermal H .
azard Quotient
Surface Site 35 Cadmium Kidneys 2.04E-03 2.28E-04 NA 2.26E-03
Soil Site 35 Chromium None 2.46E+00 NA 1.07E-01 2.57E+00
Site 35 Thallium Liver, Blood 2.89E-01 NA NA 2.89E-01
Site 35 Vanadium Kidneys 1.57E+00 NA NA 1.57E+00
Site 35 Benzo(a)pyrene NA NA NA NA —-
Site 35 Benzo{b)fluoranthene NA NA NA NA -
Site 35 Dibenz{a,h)anthracene NA NA NA NA -
Site 35 Indeno(1,2,3-cd)pyrene NA NA NA NA -
Receptor Hazard Index Total = 4.43E+00
Scenario Timeframe: Future
Receptor Population: Industrial Worker
Receptor Age: Adults
. Exposure Contaminant of Primary Non-Carcinogenic Hazard Quoticnt -
Medium . . . . Cumulative
Point Potential Concern Target Organ | Ingestion | Inhalation Dermal H
azard Index
Surface Site 35 Chromium None 1.96E-02 NA 0.72B-04 2.03E-02
Seil Site 35 Vanadium Kidneys 1.25E-02 NA NA 1.25E-02
Site 35 Benzo(a)pyrene NA NA NA NA --
Site 35 Benzo(b)fluoranthene NA NA. NA NA -~
Site 35 Dibenz{a,h)anthracene NA NA NA NA -
Receptor Hazard Index Total = 3.28E-02
Notes:

NA = not applicable

= Shading indicates unacceptable receptor risk
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Table 2-14
Site 35 Risk Characterization Summary — Non-Carcinogens.

Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Adults

Non-Carcino

renic Hazard Quotient

Mediam Exposure Contaminant of Primary Target Cumulative
Point Potential Concern Organ Ingestion | Inhalation | DPermal .
Hazard Quotient
Subsurface | g 35 Aluminum Central Nervous | 9 qep 01 | Na 2.90E-02 2.98E-01
Soil System
Site 35 Chromium None 6.21E-01 NA 1.28E-01 7.49E-01
Site 35 Thallium Liver, Blood 7.97E-02 NA NA 7.97E-02
Site 35 Vanadium Kidneys 3.01E-01 NA NA 3.01E-01
Site 35 Benzo(a)pyrene NA NA NA NA -
Receptor Hazard Index Total = 1.43E+00
Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Child
. Exposure Contaminant of Primary Target Non-Carcinogenic Hazard Quotient :
Medium . . . . Cumulative
Point Potential Concern Organ Ingestion | Imhalation | Dermal
Hazard Index
Subsurface | gy 35 Aluminum Central Nervous | 5 g1p100 | NA 5.70E-02 2.56E+00
Soil System
Site 35 Chromium None 5.80E+00 NA 2.51E-01 6.05E+00
Site 35 Thallium Liver, Blood 7.44E-01 NA NA 7.44E-01
Site 35 Vanadium Kidneys 2.81E+00 NA NA 2.81E+00
Site 35 Benzo(a)pyrene NA NA NA NA -
Receptor Hazard Index Total = 1.22E+01

Scenario Timeframe: Future

Receptor Population: Construction Worker

Receptor Age: Adulfs

Non-Carcinogenic Hazard Quetient

Medium Exposure Contaminant of Primary Target Camulative
Point Potential Concern Organ Ingestion | Inhalation { Dermal urmulatsy
Hazard Index
Subsurface | g 35 Aluminum Cenural Netvous | g 51501 NA 3.99E-02 9.60E-01
Soil System
Site 35 Chromium None 6.21E-01 NA 1[.28E-01 7.49E-1
Site 35 Vanadium Kidneys 3.01E-01 NA NA 3.01E-H
Receptor Hazard Index Total = 2.01E+00
Notes:

NA = not applicable
= Shading indicates unacceptable receptor risk
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Table 2-18

Cost Estimate for Institutional Controls Protective of Residential Receptors,

Site 35, Andersen AFB, Guam.

Year 1
Hem Reference  Quantity Unit Rate ($) Capital
Costs ($)

Long Term Cost. Site Periodic Review (shared costs for IRP Sites with ICs)

Present Worth
($) at 5% for 30
years (rounded)

List of Assumptions:

Periodic Site Review & Public Education will be coordinated with Five-year ROD Review,

Events will be performed at year 5, year 10, year 15, year 20, vear 25, and year 30.

Cost model assumes Periodic Site Review & Public Education costs shared with multiple IRP sites.
Includes fact sheets.

Cost model assumes Public Education costs shared with multiple IRP sites,

Per Diem
Labor and Other  Total Labor
Labor and Other ODC Rates Hours Cost 0ODCs and ODCs
Geologist-SR $130 40 $5,200 $0 $5,200
Engineer-SR $135 40 $5,400 3500 $5,900
Toxicologist-SR $120 24 $2,880 $300 $3,180
Geologist-MID $30 24 $1,920 $300 $2,220
CADD/GIS Operator-MID $60 40 $2,400 $500 $2,900
Other Direct Cost (ODC) $5,491
CADD/GIS Equipment $600 $600
Car Rental, airfare, travel & fuel $500 $500
Posting Signs (O&M) 1 event $2,000 $2.,000
Press Release 1 event $500 $500
Cell Phone/Communications $224 $224
Copies, Postage, FedEx $300 $300
Guam Tax on Labor $504 $504
14.5% Markup on ODCs $830 $830
Guam Tax on ODCs $33 $33
TOTAL Site Periodic Review (shared by multiple sites with ICs) $24,891 $94,200
TOTAL
Cost $94.,200

Notes:
(&M = Operation & Maintenance; ODC = other direct costs; IC = Institutional Control

Page 1 of 1
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PHOTOGRAPHS
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Photo 2-1. Metallic debris in the southwestern porti
Andersen AFB, Guam.

Asphalt debris tern porti

Andersen AFB, Guam.

Page 1 of 3

ﬁ T A N 4

on

a1

of Site 29,




e Meta

L

SN Y
" ~semn

héto 2-3. tallié debris in a mouded aa in the e
Site 29, Andersen AFB, Guam.
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Photo 2-4. Metalli

c debris in thenortwestern portion of Sit.35,
Andersen AFB, Guam.
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Photo 2-6. Close-up of metallic debris and ground surface in the
southeastern portion of Site 35, Andersen AFB, Guam.
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APPENDIX A

FEDERAL FACILITY AGREEMENT
CHANGE LETTERS



DEPARTMENT OF THE AIR FORCE
HEADQUARTERS, 36 TH WING (PACAF)
UNIT 14007, APO AP 96543-4007

06 November 2009

36 CES/CEVR
Unit 14007
APO AP 96543-4007

Mr. Mark Ripperda

Project Manager

U.S. Environmental Protection Agency
75 Hawthorne St., H-9-4

San Francisco, CA 94105-3901

Dear Mr. Ripperda

This letter provides notice of a change in administrative responsibility pursuant to paragraph 28
of Federal Facility Agreement (FFA) Docket Number 93-117 (FFA).

As you are aware, Andersen Air Force Base is in the process of realigning installation
management functions to a newly established Joint Region Marianas pursuant to the 2005 Defense Base
Closure and Realignment Commission Final and Approved Recommendations. Title to Andersen Air
Force Base real property will remain in the United States and the property will continue to be utilized by
the Air Force. As of October 1, 2009, however, administrative custody and responsibility for managing
real property assets will transfer from the Air Force to the Navy. The Air Force will become a supported
component of the Joint Region Marianas and the Navy will become the supporting component.

In accordance with the April 2008 Department of Defense Environmental Supplemental
Guidance for Implementing and Operating a Joint Base, the Navy, as the supporting component, “will be
responsible for all existing and future environmental permits, requirements, plans, and agreements at the
installations to become the Joint Base.” (Ch. 1.1.2). As the supporting component, the Navy will be
required to “honor all existing, previously negotiated Federal Facility Agreements in place at the
installations to become the Joint Base at the time of transfer.” (Ch, 2.17.5). The Navy is being supplied
with an Environmental Condition of Property Report and with access to current environmental files
including the FFA. No change to the FFA will be necessary in order for the Navy to assume
responsibility for implementation of the FFA and the transfer of responsibility will not change the rights
of the parties under the FFA or impede any action under the FFA. The Environmental staff will remain
located at Andersen Air Force Base following 01 October 2009 and will be available to assist with any
issues related to the FFA. However, the civilian environmental staff will become Navy employees and,
likewise, funding responsibility will reside with the Navy.



Please contact Mr. Russell Littlejohn, Environmental Flight Chief, at (671) 366-2556 if you have
any questions or concerns or would like to discuss possible changes/addendums to the FFA to further
document the substitution of the United States Navy for the United States Air Force as the entity
responsible for implementation of the FFA.

Sincerely

Frag S —

GREGG IKEHARA
Chief, Installation Restoration Program
cc:
Ms. Lorilee Crisostomo, GEPA
Mr. Rich Howard, Tech Law Inc.



DEPARTMENT OF THE NAVY
COMMANDER, JOINT REGION MARIANAS
PSC 455, BOX 152
FPO AP 96540-1000

IN REPLY REFER TO

9510

Ser J4/1235
November 23, 2009

Mr. Mark Ripperda

US Environmental Protection Agency
75 Hawthorne St. H-9-4

San Francisco, CA 94105-3901

Dear Mr. Ripperda,

SUBJECT:  NOTIFICATION OF TRANSFER OF ENVIRONMENTAL RESTORATION
PROGRAM RESPONSIBILITY

This letter serves as notification that all Environmental Restoration Program responsibilities
for Andersen Air Force Base (AAFB), a property listed on the National Priorities List, will be
officially transferred to the United States Navy under the Commander, Joint Region Marianas
(CJRM), effective October 1, 2009, pursuant to chapter 2.17 of the April 2008 Department of
Defense Environmental Supplemental Guidance (EVSG) for Implementing and Operating a Joint
Base. This action is being taken to implement the 2005 Defense Base Reali gnment and Closure
(BRAC) Act which requires the transfer of all installation support functions and administrative
custody of real property from AAFB to the U.S. Navy.

In accordance with the EVSG, the Navy, as the supporting component, “will assume
responsibility for environmental restoration data reporting, budgeting, record keeping, and
financial liability” (Ch. 2.17.6), “will assume responsibility for all Restoration Advisory Boards”
(Ch. 2.17.8), and will be required to “honor all existing, previously negotiated Federal Facility
Agreements in place at the installations to become the Joint Base [Region] at the time of
transfer.” (Ch. 2.17.5).

[f you have any questions, please contact Mr. Richard Raines, P.E., at telephone (671) 339-
8420 or at richard.raines@fe.navy.mil.

erely,

Wi s

Captain, CEC, U.S. NAVY
Regional Engineer
By direction of the Commander

Copy to:

Guam Environmental Protection Agency
CNIC (N45)

NAVFAC Pacific (EV)

J6CES
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APPENDIX B. LAND USE CONTROLS (LUCs) FOR SITE 35

In support of the remedy selected in the Record of Decision (ROD) for Site 35, the
United States Navy (USN) will implement the following actions to ensure that current
and future land use activities remain compatible with the land use restrictions that are
imposed by the ROD, and that they remain protective of human health and the
environment. The following table provides a summary of the following: (1) site risks
relevant to the selected remedy, (2) a description of the property including current and
anticipated future property ownership, land use, and restrictions, (3) a description of on-
site structures, (4) a description of LUC objectives, (5) a list of the institutional controls
and other specific measures that are required to implement LUCs consistent with the
selected remedy, (6) monitoring and reporting requirements, and (7) specific corrective
actions to address non-compliant LUC events.

Risk Summary: There are no unacceptable risks to ecological receptors.

There are no unacceptable cancer or non-cancer risks to human health associated with
exposure to surface soil. There are no unacceptable cancer risks associated with exposure
to subsurface soil. Unacceptable non-cancer risks associated with exposure to subsurface
soil were identified for resident children. No unacceptable non-cancer risks were
identified for resident adults or construction workers exposed to subsurface soil.

Hazardous Substances: Aluminum, chromium, and vanadium in subsurface soil.

Selected Remedy: Institutional Controls (ICs), also known as Land Use Controls
(LIICS).

Purpose of LUCs: Control direct exposure of future residents to contaminated subsurface
soil within the site. The selected remedy does not include the removal of contaminated
soil from the site. The selected remedy will result in contaminated subsurface soil
remaining on site at concentrations that could pose potential unacceptable risks to future
resident children. Institutional controls shall be required to control direct exposure to the
contaminated subsurface soil and to eliminate unacceptable exposure pathways. The area
designated for LUCs at Site 35 is presented in Figure B-1.

Property Ownership: The site is owned by the USN and is located within the Main Base
portion of Andersen AFB, Guam.

Site Constraints: The site is located adjacent to the Base Sanitary Landfill and site access
is limited to personnel with access to the Base. There is no fencing to restrict access to
the site; however, there are no human health risks to current users of the site (industrial
workers and construction workers). The LUCs will include prohibiting development of
the site for residential use. The LUCs will be implemented through amendments to the
BGP that will effectively act as deed restrictions. The BGP amendments will be
completed within sixty (60) days of ROD approval. The USN will amend the BGP with
one of the following sections: (1) a new section entitled “Prohibited and Permitted Uses
at Environmental Restoration Sites” or (2) text to an existing section of the BGP that
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addresses LUC restrictions at Andersen AFB. The USN will utilize its BGP as an
administrative LUC to prevent uses that are inconsistent with the approved ROD.

Area Subject to Controls: Approximately seven acres. The area defining the “restricted”
LUC areas will be posted with appropriate signage.

Current On-site Structures/Facilities: None.

Future Land Use Restrictions: The designated LUC area is prohibited from residential
development as long as the site conditions are not suitable for unrestricted use and
unlimited exposure. In addition, disturbance of soil within the designated LUC area is
prohibited.

LUCs
The following are the LUC performance objectives for Site 35:

e Implement all LUCs.

e Prevent future residential exposures to aluminum, chromium, and vanadium in
subsurface soil at concentrations greater than the RGs (173,500 mg/kg, 1,080
mg/kg, and 206 mg/kg, respectively).

e Prohibit the development and use of property for residential housing, elementary
and secondary schools, child care facilities and playgrounds.

e Limit and control any future excavation activities at the site (e.g., worker
requirements, soil management, waste disposal).

The following are LUCs for Site 35:

e In the Base General Plan, identify the designated LUC area as prohibited from
development and use for residential housing, elementary and secondary schools,
child care facilities and playgrounds.

¢ Require Dig and Construction Permits prior to intrusive activities within the LUC
area.

The LUCs will be enforced through the Land Use Control Management Plan (LUCMP)
process. The LUCMP defines the institutional controls and other specific measures that
are required to implement LUCs consistent with the selected remedy at each IRP Site.

Management of LUCs

Prepare and Maintain a LUCMP: The LUCMP shall serve as the operational “road map”
for defining, implementing, and reporting on LUCs at Site 35. The USN is responsible
for implementing, maintaining, reporting on, and enforcing the LUCs established in
approved decision documents for IRP sites within Andersen AFB. The USN is
responsible for maintaining the LUCMP to assure that activities within the designated
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LUC area are in accordance with the remedies selected in the approved ROD and other
pertinent decision documents.

The LUCMP includes protocols or a “process” for: (1) daily management of the LUCMP
process; (2) annual inspections of Site 35 to ensure compliance with the LUCs; (3)
specifications for annual LUC-compliance reporting requirements; (4) property lease or
transfer (note: currently, there are no plans for property lease or transfer); (5) LUC
modification or termination; and (6) notification process and relevant corrective actions
for LUC non-compliant events.

Any activity that is inconsistent with the IC objectives or use restrictions, or any other
action that may interfere with the effectiveness of the ICs will be addressed by the USN
as soon as practicable, but in no case will the process be initiated later than 15 days after
the USN becomes aware of the breach.

The USN will notify USEPA and Guam EPA as soon as practicable but no longer than
ten days after discovery of any activity that is inconsistent with the IC objectives or use
restrictions, or any other action that may interfere with the effectiveness of the ICs. The
USN will notify USEPA and Guam EPA regarding how the USN has addressed or will
address the breach within 10 days of sending USEPA and Guam EPA notification of the
breach.

The USN shall notify USEPA and Guam EPA 45 days in advance of any proposed land
use changes that are inconsistent with the land use control objectives or the selected

remedy.

The LUCMP will be reviewed annually to assure that land use restrictions and controls
are maintained as per the remedy selected in the ROD. The annual LUCMP monitoring
reports will summarize (1) inspection activities performed in the prior year; (2)
deficiencies or inconsistencies in maintaining the LUCs; (3) corrective actions taken; and
(4) effectiveness of the corrective actions. The annual LUCMP monitoring reports will
be used in preparation of the 5-year review to evaluate the effectiveness of the remedy.

Land Use Controls will be maintained until the concentration of hazardous substances in
the soil are at such levels to allow for unrestricted use and exposure.

The office on Andersen AFB responsible for implementing these actions is the 36" Civil
Engineer Squadron (CES) Environmental Restoration Office (36 CES/CEVR).

Lease or Transfer of Property: Site 35 is located on the Main Base, and there are no
current plans for the USN to lease or transfer the property. Although the USN may later
transfer these procedural responsibilities to another party by contract, property transfer
agreement, or through other means, the USN shall retain ultimate responsibility for
remedy integrity.




The USN will provide notice to USEPA and Guam EPA at least six (6) months prior to
any transfer or sale of Site 35 so that USEPA and Guam EPA can be involved in
discussions to ensure that appropriate provisions are included in the transfer terms or
conveyance documents to maintain effective ICs. If it is not possible for the facility to
notify USEPA and Guam EPA at least six months prior to any transfer or sale, then the
facility will notify USEPA and Guam EPA as soon as possible but no later than 60 days
prior to the transfer or sale of any property subject to ICs. In addition to the land transfer
notice and discussion provisions above, the USN further agrees to provide USEPA and
Guam EPA with similar notice, within the same time frames, as to federal-to-federal
transfer of property. The USN shall provide a copy of executed deed or transfer
assembly to EPA and Guam EPA.

The office on Andersen AFB responsible for implementing these actions is the 36" CES
Real Property Office (36 CES/CERR).

Dig and Construction Permits: No intrusive activities shall occur within the designated
LUC area without prior approval of the USN. If intrusive activities are conducted within
the designated LUC area, the work would require an approved health and safety plan and
procedures for the proper handling and disposal of displaced wastes and/or soils. Dig and
construction permits shall be maintained in the LUCMP for Site 35. This requirement
shall be subject to an annual review (see above section for reporting requirements) and
will remain in effect as long as hazardous substances in subsurface soil remain at
concentrations that prevent unrestricted use and unlimited exposure.

The office on Andersen AFB responsible for implementing these actions is the 36™ CES
Customer Service (36 CES/CEOQCQC).

Base General Plan: The BGP will be amended within sixty (60) days of ROD approval to
identify the designated LUC area as prohibited from further residential development as
long as the site conditions are not suitable for unrestricted use and unlimited exposure.
AFI 32-7062 (Air Force Comprehensive Planning) requires that installations develop and
maintain a BGP as a central repository for information deemed essential for planning and
managing the installation’s physical assets, including environmental planning constraints
such the LUCs. AFI 32-1021 (Planning and Programming Military Construction
Projects) requires installations to comply with their BGP to ensure that there are no
conflicts with land-use constraints stemming from the LUCs of the ERP that would
impact facility planning and construction. Any requests for invasive activities (i.e., utility
or construction work) through excavation permits, such as AF Form 103, or the
construction review process, as per AFI 32-1001 (Operations Management), will be
denied, unless the procedures for proposed land use changes described in the approved
ROD, and amended to the BGP, are followed. The LUCs amended to the BGP will be
monitored, maintained, enforced, and reported on through existing land-use management
programs, such as the BCE Work Clearance Form (AF Form 103) (Digging Permir) and
the construction review process (AFI 32-1001). The USN shall notify USEPA and Guam
EPA in writing in advance of any changes to the internal procedures that would affect the
LUCs.
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The USN shall not modify or terminate Land Use Controls, implementation actions, or

modify land use without approval by USEPA and the Guam EPA. The USN shall seek
prior concurrence before any anticipated action that may disrupt the effectiveness of the
LUCs or any action that may alter or negate the need for LUCs.

This requirement shall be reviewed as part of the regular 5-year ROD review (2013) and
remain in effect as long as hazardous substances in subsurface soil remain at
concentrations that prevent unrestricted use and unlimited exposure.

The office on Andersen AFB responsible for implementing these actions is the 36" CES
Engineering Flight (36 CES/CEC) and the GeoBase section within 36 CES/CEC
(36 CES/CECB):

Monitoring and Reporting: Monitoring of the environmental use restrictions and controls
will be conducted annually by the USN. The monitoring results will be included in a
separate report or as a section of another environmental report, if appropriate, and
provided to the USEPA and the Guam EPA. The annual monitoring reports will be used
in preparation of the Five Year Review to evaluate the effectiveness of the remedy.

The annual monitoring report, submitted to the regulatory agencies by the USN, will
evaluate the status of the ICs and how any IC deficiencies or inconsistent uses have been
addressed. The annual evaluation will address whether the use restrictions and controls
referenced above were communicated in the deed(s), whether the owners and state and
local agencies were notified of the use restrictions and controls affecting the property,
and whether use of the property has conformed with such restrictions and controls.

The office on Andersen AFB responsible for implementing these actions is the 36" CES
Environmental Restoration Office (36 CES/CEVR).

Post Signage: Signs will be posted around the perimeter of the site and will meet the
following requirements:

e Lettering shall be legible from a distance of at least 25 feet.

e Signs shall contain contact information for USAF personnel for long-term
oversight.

e Signs shall be visible from surrounding areas and at potential routes of entry.

e The warning signs shall contain language similar to the following:

WARNING
Subsurface Soil Contains Potentially Hazardous Substances
Digging or Excavating is Prohibited
Contact Environmental Management at
(671) 366-0000, Ext 4692

These requirements shall be fulfilled as soon as practical, and shall be monitored annually
as part of the O&M activities.
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Operation and Maintenance: Warning signs shall be posted by the LUC restricted area to
prevent intrusive activities without USN approval. Annual site inspections shall be
conducted to: (1) confirm that signage is intact; (4) determine that no unapproved
structures have been constructed or intrusive activities have been performed; and (5)
ensure that the LUCMP is properly maintained and all activities relevant to the
designated LUC area (i.e., proper documentation of digging permits, etc.) are properly
documented. The USN will be responsible for summarizing the findings of the previous
calendar year in an annual LUC Compliance Summary Report. The LUCs shall remain
in effect as long as hazardous substances in subsurface soil remain at concentrations that
prevent unrestricted use and unlimited exposure.
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ANDERSEN AIR FORCE BASE
INSTALLATION RESTORATION PROGRAM

Public Meeting
May 27, 2009 at 6:30 p.m.
Guam Marriott Resort 8 Spa, The View
6278 Pale San Vitores Rd., Tumon, Guam 96913

The Andersen Air Force Base Installation Restoration Program
will hold a public meeting on May 27, 2009 to discuss the
Proposed Plan for the remedial alternatives for Sites 29 and 35 of
the Main Base Operable Unit.

The Proposed Plan discusses the potential risks posed by the sites
| and presents an evaluation of remedial alternatives. The preferred
| remedies presented in the plan include institutional controls at

| Site 35 and no action at Site 29, Soil removal was also considered
| as a potential remedy during the evaluation process. The final

| remedy will be selected after public comments are received.

1 The Proposed Plan and supporting documents are available for
Prop pporting
public review at the following locations

University of Guam {U0G) Nieves M. Flores Memorial Library
Government Documents Department 254 Martyr Street
Robert . Kennedy Library, UOG Station Hagatha, Guam 96910
Mangilao, Guam 96923 (671) 475-4751, -4752, -4753, or 4754
(6711 735-2316 or -2315 Hours: Monday - Thursday
Hours: Monday - Thursday 8:00 a.n. - 6:00 p.m.
8:00 a.m. - 5:00 p.m. Friday 1:00 p.ra. - 5:00 p.m.
Friday %:00 a.m. - 5:00 p.m. Saturday 8:00 a.m. - 5:00 p.m.
Contact: Waltrid Benavente Contact: Teresita Kennimer

The 30-day public comment period will end on June 17, 2009,
Written comments must be postmarked on or before June 17, 2009.
For further information or to submit written comments, please
contact the Remedial Project Manager:

Mr. Gregg Tkehara
Andersen AFB
36 CEV/CEVR, Unit 14007
APO AP 96543-4007
{671) 366-4692




ANDERSEN AIR FORCE BASE -
INSTALLATION RESTORATION PROGRAM

Public Meeting
May 27, 2009 at 6:30 p.m.
Guam Marriott Resort & Spa, The View
6278 Pale San Vitores Rd., Tumon, Guam 96913

The Andersen Air Force Bas& Installation Restoration Program
will hold a public meeting on May 27, 2009 to discuss the
Proposed Plan for the remedial < alternatives for Sites 29 and 35 of
the Main Base Qperable Unit,

~The Pmpmgd Plan discusses the potential risks posed by the sites
and presents an evaluation of remedial alternatives. The preferred
remedies presented i the plan include institutional controls at
-5ite 35 and no action at Site 29, Soil removal was also considered
as a potential remedy during the evaluation process, The final
?E?IE%@} will be selected after public comments are received.

{7 The Proposed Plan and supporting documents are available for
" public review at the foll lowing locations

University of Cruam {00 Mieves M. Flores :y;{ smoral Library
Covernment Docuiments Department 254 Martyr Strest
Robert F. Keanedy Library, UOC Station Hagiesia, Guam 96910
E’w’izm:{fif y {asiaem Y6923 (6713 4754751, <4752, 4753, or ~4754
{471} 735-2316 or -2315 Houss: Monday - Thursday
Hewrs: Monday - Tharsday 8:00 am. - 6:00 p,
800 am. - 5:00 pan, Fricay 100 pun, - 5:00 pom,
Friday 900 a.m, - 500 pom, Sargrday R:00 wm - 500 pum.
Contact: Walfrid Benavente Uontacs: Teresita Kenntmer

The 30-day public comment penod will end on June 17, 2009,
Whritten comments must be }_K}Sﬁﬂ{éﬂﬁ..d O1} OF bg_i’a;,}t_ﬁzﬁmeﬁz 17, 2009,
For further information or to submit written comments, please
contact the Remedial Project Manager:

My, Gregg Thehara

Andersen AFB
36 CEV/CEVR, Unir 14007
APO AP 96543-4007
(671) 366-4692

guampdn.com Pacific Baily Pews, Tvesday, May 26, 2009
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