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1.0INTRODUCTION

The United States Air Force (USAF) prepared this Record Of Decision (ROD) to document the
Remedia Action Plan for Operable Unit No. 1 (OU-1) at Luke Air Force Base, Arizona (Luke AFB). The
ROD was prepared in adherence with the rules and regulations of the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA), the 1986 Superfund Amendments and
Reauthorization Act (SARA), and to the extent practica the Nationa Oil and Hazardous Pollution
Contingency Plan (NCP). This ROD has three main purposes:

. The ROD serves a legd function in that it certifies that the remedy selection process was carried
out in accordance with the procedural and substantive requirements of CERCLA and, to the extent
practicable, the NCP;

. The ROD isa technical document that outlines the engineering components and remediation goals
of the selected remedy; and

. The ROD isinformationd, providing the public with a consolidated source of information about the
history, characteristics, and risks posed by the conditions at the Site, as well as a summary of the
cleanup aternatives considered, their evaluation, and the rationale behind the selected remedy.

The Remedia Action Plan presented in this ROD was devel oped based on the results of the OU-1
Remedid Investigation and Feasibility Study. Detailed results of these studies are provided in the OU-1
Remedial Investigation, Luke Air Force Base, Volumes | and 2 (Geraghty & Miller, 1997a; AR # 188,
189) and OU-1 Feasibility Study Report, Luke Air Force Base, Arizona (ARCADIS Geraghty & Miller,
1998a, AR# 207), respectively.

Based on guidance found in the Interim Final Guidance on Preparing Superfund Decision
Documents: The Proposed Plan, The Record of Decision, Explanation of Significant Differences, The
Record of Decision Amendment (U.S. Environmental Protection Agency, 1989a), the ROD has been
organized into three distinct sections:

The Declaration functions as an abstract for the key information contained in the ROD;

The Decision Summary provides an overview of the Site characteristics, the alternatives evaluated,
and the andysis of those options. The Decision Summary aso identifies the selected remedy and
explains how the remedy fulfills statutory requirements; and

The Responsiveness Summary addresses public comments received on the Proposed Plan and
throughout the remedy selection process.
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2.0 DECLARATION FOR THE RECORD OF DECISION

2.1 SITENAME AND LOCATION

Operable Unit No. 1
Luke Air Force Base, Arizona

2.2 STATEMENT OF BASIS AND PURPOSE

This ROD isadecision document that presentsthe remedial action plan devel oped for OU-1 of Luke
AFB. The ROD summarizes the problems posed by the conditions a OU-1, the remedial alternatives
considered for addressing those problems, and the comparative analysis of those alternatives against nine
evaluation criteria. The ROD then presents the sel ected remedy and providesthe rationale for that selection.

A remedy was selected for soil impactsat eight potential sources of contamination (PSCs) designated
as PSCs RW-02, LF-03, FT-07E, DP-13, LF-14, LF-25, SD-38 and SS-42. Although the OU-1 investigation
included the investigation of soils at 25 PSCs and the Base-wide investigation of air, surface water, and
groundwater resources, only the soils at the eight PSCs listed above required the selection of a remedy.

This ROD was devel oped in accordance with the rules and regulations of CERCLA, as amended by
the SARA, and to the extent practicable, the procedures outlined in the NCP. This decision document is based
on the administrative record for this operable unit which includes, among other documents, the OU- 1
Remedial Investigation Report, Base-wide Risk Assessment, and OU-1 Feasibility Study Report. The USAF,
US Environmental Protection Agency (USEPA) and the State of Arizona concur on the selected remedy.

2.3 ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances in the soils at PSCs RW-02, LF-03, FT-07E,
DP-13, LF-14, LF-25, SD-38 and SS-42, if not addressed by implementing the response action, may present
an imminent and substantial endangerment to public health, welfare, or the environment.

The soilsat the remaining 17 PSCsincluded in the OU-1 investigation and the air, surface water, and
groundwater resources of Luke AFB do not pose an imminent and substantial endangerment to public health,
welfare, or the environment.
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2.4 DESCRIPTION OF THE REMEDY

The remedid alternatives selected for implementation at the eight OU-1 PSCs were developed to
address the conditions that exist at each of the sites. The following section provides a brief summary of the
remedial aternatives selected for OU-1. Detailed descriptions of the selected remedial aternatives are
provided on a Site-by-site basis in Section 3.10 of this ROD.

PSC RW-02

Remedial Alternative S-2, Ingtitutional Controls, was selected for implementation at PSC RW-02. The
remedial components which will be implemented at PSC RW-02 are listed below.

PSC L F-03

A Voluntary Environmental Mitigation Use Restriction (VEMUR) will be executed and
recorded to restrict land usage of the site to non-residential purposes.

The Base General Plan (BGP) will also be modified to place constraints on future residential
development of the site.

A geophysical monitoring program will be designed and implemented to ensure the safety of
potential receptors and to provide a warning mechanism in case subsurface conditions
change.

Perimeter fencing will be installed to provide a barrier preventing direct exposure and to
prevent inadvertent disturbance of the area.

An Indtitutiona Control Plan (ICP) will be developed and maintained to document the
required ingtitutional controls at PSC RW-02. The ICP will aso provide guidance to key
personnel who are responsible for the implementation of this remedy.

Remedial Alternative S-2, Institutional Controls, was selected for implementation at PSC LF-03 The
remedia components which will be implemented at PSC LF-03 are listed below.

A VEMUR will be executed and recorded to restrict land usage of the site to non-residential
purposes.

The BGP will aso be modified to place constraints on future residentia development of the
site.

An ICP will be developed and maintained to document the required institutional controls at
PSC LF-03 The ICP will also provide guidance to key personnd who are responsible for the
implementation of this remedy.
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PSC FT-07E

Remedial Alternative S-2, Ingtitutional Controls, was selected for implementation at PSC FT-07E.
The remedia components which will be implemented at PSC FT-07E are listed below.

. A VEMUR will be executed and recorded to restrict land usage of the siteto non-residential
purposes.

. The BGP will also be modified to place constraints on future residential development of the
Site.

. An ICP will be developed and maintained to document the required ingtitutional controls at

PSC FT-07E. The ICP will aso provide guidance to key personnel who are responsible for
the implementation of this remedy.

PSC DP-13

Remedial Alternative S-2, Ingtitutional Controls, was selected for implementation at PSC DP- 13. The
remedia components which will be implemented at PSC DP-13 are listed below.

A VEMUR will be executed and recorded to restrict land usage of the site to non-residential

pUrpOSES.

. The BGP will aso be modified to place constraints on future residential development of the
Ste.

. Work practices will be regulated by requiring the use of Persona Protective Equipment

(PPE) while excavating at the site. These constraints will added to the BGP and
implemented through the digging permit process.

. An ICP will be developed and maintained to document the required ingtitutional controls at

PSC DP-13. The ICP will aso provide guidance to key personnel who are responsible for
the implementation of this remedy.

PSC LF-14

Remedial Alternative S-2, Ingtitutional Controls, was selected for implementation at PSC LF- 14. The
remedial components which will be implemented at PSC LF-14 are listed below.

. A VEMUR will be executed and recorded to restrict land usage of the site to non-residential
purposes.
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. The BGP will aso be modified to place constraints on future residential development of the
Site.

. An ICP will be developed and maintained to document the required ingtitutional controls at

PSC LF-14. The ICP will also provide guidance to key personnel who are responsible for
the implementation of this remedy.
PSC LF-25

Remedial Alternative S-4, Ingtitutional Controls and Ex-Situ Physical Treatment/Metals Recovery,
was selected for implementation at PSC LF-25. The remedia components are listed below.

. The areaof impacted soils containing constituents of concern (COCs) in excess of evaluation
criteriawill be further delineated and identified.

. The surficia soil (0 to 2 feet bgs) which contains COCs at concentrations in excess of
Arizona soil remediation standards will be scraped and removed.

. Metal shot will be separated from the excavated material soil using mechanical sifting
methods and gravimetric separation.

. Recovered metal shot will be recycled or disposed, depending on volume and value, at an
off-gte fecility.

. Soil materia will be returned to the scraped surface area, following compliance sampling to

ensure soil quality.

. Because the skeet shooting range will remain open and will continue to impact the Site, a
VEMUR will be executed and recorded to restrict land usage of the site to non-residential
pUrpOSES.

. The Base Genera Plan will be modified to place constraints on future residential

development of the Site.

. Work practices will be regulated by requiring the use of PPE while excavating at the
impacted area of the site. These constraints will added to the BGP and implemented through
the digging permit process.

. An Ingtitutiona Control Plan will be developed and maintained to document the required

ingtitutional controls at PSC LF-25 The ICP will aso provide guidance to key personnel who
are responsible for the implementation of this remedy.

PSC SD-38

Remedial Alternative S-2, Ingtitutional Controls, was selected for implementation at PSC SD-3 8. The
remedial components which will be implemented at PSC SD-38 are listed below.
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. A VEMUR will be executed and recorded to restrict land usage of the site to non-residential
purposes.

. The BGP will aso be modified to place congtraints on future residential development of the
site.

. An ICP will be developed and maintained to document the required institutional controls at
PSC SD-38 The ICP will aso provide guidance to key personnel who are responsible for the
implementation of this remedy.

PSC SS-42

Remedial Alternative S-11, Soil Vapor Extraction, was selected for implementation at PSC SS-42.
Remedia components which will be implemented at PSC SS-42 are listed below.

. Install Soil Vapor Extraction (SVE) System.
. Monitor soil and groundwater to confirm effectiveness and potential migration of the COCs.

25 DECLARATION

The selected remedies are protective of human health and the environment comply with applicable,
relevant, and appropriate requirements (ARARS), and are cost effective. The remedies utilize permanent
solutions and aternative treatment technologies to the maximum extent possible. The remedies selected for
PSCs RW-02, LF-03, FT-07E, DP-13, LF-14, and SD-38 consist of ingtitutional and engineering controls that
do not satisfy statutory preferences for remedies that employ treatment to reduce the toxicity, mobility, or
volume. However, the selected remedies are permanent measures that manage the hazardsto potential future
at-risk receptors. The remedies selected for PSCs LF-25 and SS-42 do satisfy the statutory preference for
remedies that employ treatment to reduce the toxicity, mobility, or volume as a principal e ement. Because
the ingtitutional controlsat six PSCswill result in constituents of concern remaining on-site above health-based
levelsin limited areas, areview will be conducted within five years after commencement of remedial action
to ensure that the remedy continues to provide adequate protection of human health and the environment.

Based on the results of the OU-1 Remedia Investigation and Base-wide risk assessment, the soils
at the remaining 17 OU-1 PSCs and the air, surface water, and groundwater resources of Luke AFB do not
pose significant threats to human health and the environment and do not required the selection of aremedia
aternative. Furthermore, becauise no engineering or ingtitutional controlsare required to prevent unacceptable
exposures at these 17 PSCs, afive-year review is not required for any of the PSCs requiring no action.
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This decision document, the Record of Decision, presents the selected remedia action plan for
Operable Unit No. 1 of Luke Air Force Base, Arizona. This document was developed in accordance with
the rules and regulations of the Comprehensive Environmental Response, Compensation, and Liability Act
of 1980, as amended by the 1986 Superfund Amendments and Reauthorization Act, and to the extent
practicable, the Nationa Contingency Plan. This decison document is based on information in the
adminigtrative record for this operable unit.

The U.S. Air Force, U.S. Environmenta Protection Agency, and the State of Arizona concur on the
selected remedly.

This decision document may be executed and delivered in any number of counterparts, each of which
when executed and delivered shall be deemed to be an original, but such counterparts shall together constitute
one and the same document.

Dania] Opaiski, Chief, Fed acilities Dlate
Clean-Up Branch,
U5 Environmental Protection Agency, Region IX
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This decision document, the Record of Decision, presents the selected remedia action plan for
Operable Unit No. 1 of Luke Air Force Base, Arizona. This document was developed in accordance with
the rules and regulations of the Comprehensive Environmental Response, Compensation, and Liability Act
of 1980, as amended by the 1986 Superfund Amendments and Reauthorization Act, and to the extent
practicable, the Nationa Contingency Plan. This decison document is based on information in the
adminigtrative record for this operable unit.

The U.S. Air Force, U.S. Environmenta Protection Agency, and the State of Arizona concur on the
selected remedly.

This decision document may be executed and delivered in any number of counterparts, each of which
when executed and delivered shall be deemed to be an original, but such counterparts shall together constitute
one and the same document.

rger buggt 16,1777

Tacqueling E]:ﬁﬁ:r, Director Date
Arizona Department of Envirenmental Quality
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This decision document, the Record of Decision, presents the selected remedia action plan for
Operable Unit No. 1 of Luke Air Force Base, Arizona. This document was developed in accordance with
the rules and regulations of the Comprehensive Environmental Response, Compensation, and Liability Act
of 1980, as amended by the 1986 Superfund Amendments and Reauthorization Act, and to the extent
practicable, the Nationa Contingency Plan. This decison document is based on information in the
adminigtrative record for this operable unit.

The U.S. Air Force, U.S. Environmenta Protection Agency, and the State of Arizona concur on the
selected remedly.

This decision document may be executed and delivered in any number of counterparts, each of which

when executed and delivered shall be deemed to be an original, but such counterparts shall together constitute
one and the same document.

)G

Brigadier G;}Pﬁﬂ John L. B Drate

United Statesid iy Foree
Commandert, Soth Fighter Win
Luke Air Forge Base, Arizo
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This decision document, the Record of Decision, presents the selected remedia action plan for
Operable Unit No. 1 of Luke Air Force Base, Arizona. This document was developed in accordance with
the rules and regulations of the Comprehensive Environmental Response, Compensation, and Liability Act
of 1980, as amended by the 1986 Superfund Amendments and Reauthorization Act, and to the extent
practicable, the Nationa Contingency Plan. This decison document is based on information in the
adminigtrative record for this operable unit.

The U.S. Air Force, U.S. Environmenta Protection Agency, and the State of Arizona concur on the
selected remedly.

This decision document may be executed and delivered in any number of counterparts, each ofwhich
when executed and delivered shall be deemed to be an original, but such counterparts shall together constitute
one and the same document.

éﬁ% ‘%MZJ???

Ms. Rita D, Pearson, Director
Arizona Departenent of Water Resources
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3.0 DECISION SUMMARY

This section provides asummary of the information used to develop the remedia action plan for OU-
1. Background information on Luke AFB is first presented, followed by an overview of the environmental
investigations conducted as part of the Superfund process. Community involvement activities are also
highlighted. After this background information, the scope and role of OU-1 are detailed. Specific information
regarding each of the sitesisthen summarized aong with the results of thefield investigations and Base-wide
risk assessment. Finally, descriptions of the remedial aternatives that were considered and the rationale for
the selection of specific remedia dternatives are provided. Much of the information presented in this
summary is contained in detail in the OU-1 Remedid Investigation Report (Geraghty & Miller, Inc. 19973;
AR#188 and 189) and the OU- 1 Feasibility Study Report (ARCADIS Geraghty & Miller, Inc. 1998g;
AR#207). The information presented in the Decision Summary provides a basis for the declarations made
in Section 2.0 and the rationale for the selected remedy at each PSC.

3.1SITENAME, LOCATION, AND DESCRIPTION

Luke AFB covers approximately 4,000 acres west of the Phoenix metropolitan area in Glendale,
Arizona (Figure 3-1). Congtruction of the facility began on March 29,1941. Although only a few essentia
buildings had been completed, training of the first class of pilots began on June 6, 1941. The facility was
originaly designated as Luke Field in honor of Frank Luke Jr., a Phoenix native who gained fame as an ace
“balloon-buster” in World War I.

During World War 11, Luke Fidd was the largest fighter pilot training facility in the Air Corps.
However, with the ending of the war, the number of pilots trained dropped considerably, and the Base was
subsequently deactivated on November 30, 1946. Soon after combat developed in Korea, the reorganized
USAFreactivated Luke Field, and on February 1, 1951, thefacility was renamed Luke Air Force Base. Luke
AFB currently hosts the 56th Fighter Wing, whose mission is to provide the world's finest F-16 pilots and
crew chiefs for the United States and allied armed forces.

The eastern portion of Luke AFB currently consists of a variety of light industrid facilities, office
buildings occupied by administrative and community services, Base barracks, and outdoor recreation centers.
The central and western portions of Luke AFB include the runways; open space; and aircraft operation,
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training, and maintenance facilities. Base residential housing and commercia areas are located to the cast
of Luke AFB across Litchfield Park Road.

The MaricopaAssociation of Governments (MAG, 1993) describesthe area surrounding Luke AFB
as rural. Scattered rural residential housing exist in the immediate vicinity of the Base, and severa larger
residential communities have developed at greater distances. Litchfield Park, the nearest residentia
development, islocated approximately two milesto the southeast. Although the surrounding communities are
experiencing rapid growth and development, residential development around the perimeter of Luke AFB is
unlikely due to land use restrictions imposed by locdl, city, and county governments.

Luke AFB liesin the West Salt River Valley (WSRV), which islocated within the Basin and Range
physiographic province. The Basin and Range province consists of narrow, elongated mountain ranges formed
by northwesterly trending fault blocks. The WSRV is surrounded by the White Tank Mountains located
approximately seven milesto the west; the Sierra Estrella Mountains located approximately seven miles to
the south; and the Hieroglyphic Mountains located approximately 15 miles to the north. Elevations at Luke
AFB range from 1,110 feet above mean sealevel (amd) at the northwestern corner, to 1080 feet amd at the
southeast comer. The basin dopes downward from northwest to southeast, with an average gradient of 25
feet per mile. Exceptions to the uniform slope occur at low hills, which rise approximately 70 feet above the
surrounding areas, to the southeast of the Base.

Water-bearing geologic formations in the WSRV include the upper, middle, and lower dluvid units.
Dramatic groundwater level declines have occurred in the area surrounding Luke AFB over the past 50 years
due to excessive groundwater pumping for agricultural purposes. Interpolation of datafrom the regional study
of Brown and Pool (Brown and Pool, 1989) and data collected in preparation of Hydrogeologica Survey
Report (Geraghty & Miller, 1992i) indicates that the upper unit has been completely de-watered in the Luke
AFB area, except for localized areas along the Agua Fria River, near the Luke AFB wastewater treatment
plant (WWTP). Partial de-watering of the middle unit has also occurred in the Luke AFB area. The upper
most aquifer is now the middle unit.

Surface streams and rivers near Luke AFB include the Agua Fria, Salt, and Gila Rivers. These
surface water features are dry most of the year and typically convey water only during and immediately
following storms. The major streams and rivers in the Luke AFB vicinity begin in the upland, mountainous
regions of
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the Central Highlands or the Colorado Plateau and flow to the south and west to the Colorado River,
discharging to the Gulf of Cdifornia. The Agua Fria River, located approximately two miles east of Luke
AFB, is dammed upstream within the Hieroglyphic Mountains. This dam and reservoir alow the water
resources of the AguaFriaRiver to be used for irrigation on aconstant basisand also aid in flood control. The
Sdt and Gila Rivers are also dammed for irrigation and flood control.

3.2SITE HISTORY AND ENFORCEMENT ACTIVITIES

Aircraft maintenance and light industrial operations in support of the training misson have been in
existence at Luke AFB since itsinception in 1941. These activities generated potentially hazardous wastes
such as petroleum residues, cleaning solvents, and other related materials. Prior to 1972, these wastes were
disposed on Base through fire department training exercises, road oiling for dust suppression, and disposal in
shdlow trenches. Currently, Luke AFB has a proactive pollution prevention program which safely manages
the storage, transportation, and disposal of al hazardous and solid wastes. Potentially hazardous wastes have
not been disposed at the Base since 1972.

The Department of Defense (DoD) began comprehensive environmental investigationsat Luke AFB
in 1981 as part of the Installation Restoration Program (IRP). The IRP was developed to investigate past
hazardous material handling and disposal practices at military instalations. The IRP of Luke AFB progressed
through its second of four phases prior to the passage of the Superfund Amendments and Reauthorization Act
of 1986 (SARA).

Before the passage of SARA, the USEPA did not supervise the DoD’ s IRP program. However, the
1986 SARA amendments to the Comprehensive Environmental Response, Compensation and Liability Act
of 1980 gave the USEPA authority to provide supervison and regulatory approva of environmental
investigations at al federa facilities, including DoD installations. One of the key provisions of SARA wasthe
requirement that the USEPA establish and maintain a docket of potentially contaminated federal facilities,
performHazard Ranking System (HRS) scoring on thesefacilities, and list those facilities exceeding the HRS
threshold score on the National Priorities List (NPL).

The USEPA’sinitia involvement at Luke AFB began in August 1987 when their auditors inspected
the Base and scored it using the HRS. Because the Luke AFB score of 37.93 exceeded the threshold value
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of 28.5, the USEPA added Luke AFB to the NPL. Listing on the NPL meant that further environmental
investigations were to be performed following a strict set of federal regulations, and that the USEPA and
appropriate state agencies were to provide regulatory review and oversight.

The regulations governing the implementation of environmental investigations at NPL sSites are
established in the National Oil and Hazardous Substances Pollution Contingency Plan (NCP) whichisfound
in Title 40, Part 300 of the Code of Federal Regulations (CFR). The NCP consists of a multi-phased
approach. The eight main steps outlined in the NCP consist of a Preliminary Assessment; Remedial
Investigation (RI); Feasibility Study (FS); Proposed Plan; Record of Decision (ROD); Remedia Design (RD);
Remedia Action (RA); and Site Close-Out. A flow chart illustrating the main phases of environmental
investigations at NPL Sitesis provided as Figure 3-2.

On September 27, 1990, the USEPA, Arizona Department of Environmental Quality (ADEQ),
Arizona Department of Water Resources (ADWR), and USAF signed a Federal Facilities Agreement (FFA)
to establish the procedural framework for conducting the required environmental investigations at Luke AFB.
The signing of the FFA marked the officia beginning of the NPL (or “ Superfund”) investigation of the Base.

Because the USAF had dready conducted severa initial environmenta investigations at Luke AFB
during the IRP, the regulatory agencies considered the preliminary assessment phase of the Superfund
process complete at the time of the signing of the FFA. Based on the results of the IRP and other information
compiled during the initid planning stages, the FFA parties identified 33 potential sources of contamination
(PSCs) for further study.

To ad in the management of the investigation, the FFA parties divided the sites into two operable
units, OU-1 and OU-2. OU-1 included the investigation of the soils at 25 PSCs and the Base-wide
investigation of air, surface water, and groundwater resources. OU-2 included the investigation of soils at
eight Stes at which only petroleum-related wastes were disposed. The FFA created this special grouping to
put the eight OU-2 siteson a“fast track;” theideabeing that grouping siteswith common wasteswould alow
for atimely investigation and cleanup.

As planned, the investigation of the soils at the eight OU-2 sites progressed on an accelerated
schedule. From December 1991 through June 1992, field scientists collected soil samplesat each of the OU-2
sites. The
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OU-2 Rl Report (Geraghty & Miller, Inc., 1992; AR# 68 through 74) documented the methodology and
results of the investigation. The OU-2 FS report (Geraghty & Miller, Inc., 1993b; AR# 107) evaluated a
number of potential remedia dternatives and provided recommendations for each site. As required in the
NCP, Luke AFB presented these recommendations to the public for review and comment in the Proposed
Planfor OU-2 (Geraghty & Miller, Inc., 1993c; AR# 98). Following theincorporation of public comment, the
FFA parties adopted the proposed aternatives by signing the OU-2 ROD in January 1994 (Geraghty & Miller,
Inc., 1994; AR # 134). From January 1994 through August 1997, the OU-2 investigation progressed through
its RD/RA phases, and close-out of the last OU-2 site occurred in 1998.

Because the OU-1 investigation involved more sites and also included the Base-wide evaluation of
air, surface water, and groundwater resources, the OU-1 investigation required a longer period of data
collection and monitoring. Fieldwork for the OU-1 RI took place in three phases from October 1991 to
September 1996. As part of the OU-1 RI, a Base-wide risk assessment was conducted to evaluate the
potential risks to human health and the environment that could result from exposure to the air, soil, surface
water, and groundwater at Luke AFB.

The Results of the OU-1 RI and Base-wide risk assessment indicated that the air, surface water, and
groundwater resources of Luke AFB do not represent conditions that would pose an imminent and substantial
endangerment to public health, welfare, or the environment. However, the soils at eight of the OU-1 PSCs
were found to have conditions that could either cause unacceptable human health risks under certain types
of land use scenarios or could impact the underlying groundwater. Remedial alternatives were devel oped for
the soils at those eight sites. A remedy selection process was not required for the soils at the remaining 17
PSCs or for the air, surface water, and groundwater resources of the Base.

Remedial aternatives were developed for the soils at the eight Sites as part of the OU-1 Feasibility
Study (FS). The OU-1 FS report (ARCADIS Geraghty & Miller, Inc. 1998b; AR# 207) provided
recommendations for the most appropriate aternative based on the nine selection criteria. Asrequired under
Superfund, the recommendations were presented to the public and regulatory agencies for review and
comment as the OU-1 Proposed Plan (ARCADIS Geraghty & Miller, Inc., 1998c; AR# 208).
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3.3HIGHLIGHTSOF COMMUNITY PARTICIPATION

The USAF actively encouraged public participation throughout every phase of the Superfund
investigation of Luke AFB. CERCLA Section 113(k)(2)(B)(I-v) establishes anumber of public participation
activities that must be conducted as part of the Superfund decision making process. These requirements are
further defined under the NCP, 40 CFR 300. In compliance with these regulations, Luke AFB developed
guidance documents to ensure the required public involvement activities were planned and implemented.
These documents included: the Final Base-wide Community Relations Plan, Luke Air Force Base,
Arizona (Geraghty & Miller, 1991c; AR #85) and Community Relations Plan, Luke Air Force Base,
(ARCADIS Geraghty & Miller, 1998c; AR #209). This section of the ROD briefly summarizes the public
participation activities that were conducted as part of the Superfund process.

3.3.1 Public Participation

Since 1991, when remedid investigations began under Superfund at Luke AFB, community relations
activities have been conducted to inform the public about the site investigations and provide the opportunity
for public input. The following sections describe some of the community relations activities conducted at Luke
AFB from 1991 through April 1998, when the Proposed Plan was submitted for public comment.

3.3.1.1 Committee Advisory Boards

As part of the public participation effort, Luke AFB created a Technical Review Committee (TRC)
in 1992. The TRC was made up of selected community members, Base personnel, and representatives from
the USEPA and ADEQ. The Civil Engineering Squadron Commander, who invited the membersto sit onthe
committee, also chaired the TRC. The TRC met quarterly, and the members were provided with briefings
on the status of the project.

Aspart of ajoint effort between the USEPA and the DoD to increase the leve of public involvement,
the TRC was disbanded in 1995, and a Restoration Advisory Board (RAB) wasformed. Unlikethe TRC that
included only a few selected community members and just heard reports on the project’s progress, RAB
meetings are open to the public and their members decide upon the meeting agenda. RAB membership is
amost exclusively from the neighboring communities and a community member is elected to co-chair the
mestings.
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RAB members are given the opportunity to review technical project reports and are responsible for
reviewing the project’s progress, investigation results, and work plans. RAB members are also encouraged
to give advice to the USAF and the regulatory agencies on a variety of issues, such as how to prioritize
cleanup efforts and how to address potential community concerns. To that end, the RAB has established a
budget subcommittee to help prioritize the project’ s funding alocations and a Public Outreach Subcommittee
to recommend additiona public involvement Strategies.

3.3.1.2 Administrative Record

Since the beginning of the Superfund Investigation, the USAF has established and maintained an
adminigrative record (AR) to organize al of the documentation related to the decisions made during
Superfund investigation. Copies of the AR files have been placed in information repositoriesthat are available
for public review. The USAF, USEPA, and ADEQ encourage public review of these documentsin order to
gain amore comprehensive understanding of the site and Superfund activities that have been conducted. The
locations of these repositories are provided in Appendix A.

3.3.1.3 Newsletters

Environmental Restoration Update newd etters were periodically created and distributed to provide
background on the history, current status, and future activities related to the Superfund investigation of Luke
AFB. These newdetters have been distributed to a mailing list of approximately 1,000. Copies of the past
newdletters are available in the AR and information repository.

3.3.1.4 Community Interviews

Community leaders, both on and off the Base, were interviewed in early 1998. The objective wasto
gauge public interest in the environmenta cleanup efforts at Luke AFB, determine what types of concerns
exist, and identify additional opportunitiesfor public involvement. Overall, the public perception of Luke AFB
is a positive one. The community members who participated in the interviews expressed a low level of
concern about the environmental issues at the Base. Key concerns identified during the interviews include
aircraft safety, building restrictions placed on neighboring lands, aircraft noise, adequate water supplies and
water quality, possible AFB closures, and encroachment by developers.
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3.3.1.5 RAB Public Presentations

RAB members participated in a series of speaker training sessions that provided information and
materias that they could use in their presentations to other interested community groups. Information
regarding the history, current status, and future activities related to the Superfund investigation at Luke AFB
were prepared in avariety of forms. Slide show, overhead, and video presentations were devel oped and made
available to the RAB members for use in their presentations to various community groups.

3.3.1.6 Luke Day
Luke AFB opensto the public one day each year during “Luke Day”. On April 4, 1998, Luke Day
included an air show demonstration by the Thunderbirds. The RAB established a booth and participated

throughout Luke Day, presenting information related to the Superfund investigation. The RAB aso made
comment cards available to the public and received comments during the day.

3.3.2 Public Comment Period

Based on the requirements of CERCLA, as amended, Sections 113(k)(2)(B)(I-v) and the NCP, 40
CFR Part 300(430), there are numerous requirements for community involvement to support the selection of
aremedy. The requirements include the development of a community relations program that a a minimum
will provide: 1) notice to potentially affected persons and the public of the availability of the Proposed Plan;
2) reasonable opportunity to comment of not less than 30 days on the Proposed Plan and supporting
information, including the RI and FS; 3) opportunity of public hearing on the Proposed Plan and supporting
information; 4) written summary of and response to each significant comment submitted on the Proposed
Plan; and 5) statement of the basis and purpose of the selected action. The following sections describe the
community participation efforts undertaken by Luke AFB pertaining to thefirst threeitemslisted above. The
fourth and fifth items are addressed in Section 4 of this ROD.

3.3.2.1 Notice of Availability of the Proposed Plan

Superfund law requires that a notice of availability and a brief analysis of the proposed plan be
publishedin amajor local newspaper of general circulation. This notice must include a brief summary of the
contents of the plan and announce the beginning of the 30-day public comment period. The OU-1 Proposed
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Plan was completed in April 1998, and the notice of availability of the OU-1 Proposed Plan was published
in the west Phoenix community section of The Arizona Republic, The Glendale Star, and The Tally Ho
newspapers at that time.

3.3.2.2 Availability of the Proposed Plan and Supporting Material in Administrative Record

The Proposed Plan for OU-1 and al supporting materia were added to the AR and included in the
information repository at each of the libraries identified in Appendix A.

3.3.2.3 30-day Comment Period

A formal 30-day comment period was established in conjunction with the release of the OU-1
Proposed Plan. This comment period provided the public with the opportunity to provide written and ora
comments on the proposed remedia aternatives. The comment period began on April 21, 1998 and closed
on May 21, 1998.

3.3.2.4 Public Meetings

Superfund regulations require that at least one public meeting be coordinated to alow for comments
on the Proposed Plan and the recommended remedia alternatives. Luke AFB hosted six meetings based on
input provided from community interviews and the RAB public outreach committee. The six meetings were
held during the 30-day public comment period in communities near Luke AFB including: City of Peoria, Sun
City, Goodyear, City of Surprise, Sun City West, and the City of Glendale. Each meeting was held at a
different location, and various times throughout the day to increase the level of public involvement. The
meeting places, dates, and times were included on the notice of availability described above. Additiondly, a
court reporter was available at the City of Glendale Public Meeting, and a transcript of this meeting was
maintained and made available to the public in the administrative record. A schedule of the exact locations,
dates, and times of the public meetings can be found in the OU-1 Proposed Plan.

3.4 SCOPE AND ROLE OF THE RESPONSE ACTION

As detailed in the Section 3.2, OU-1 is the last of two operable units to be addressed at Luke AFB
and isthe focus of this ROD. OU-1 was defined to govern the investigation and potential remediation of air,
surface water, and groundwater resources Base wide. In addition, the soils at 25 PSCs that were believed
to
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have been impacted by mainly non-petroleum related wastes were included in OU- 1. The 25 PSCsincluded
in OU-1 are listed below and their locations are shown on Figure 3-3.

. Old Incinerator Site (PSC OT-01).

. Wastewater Treatment Annex Landfill (PSC RW-02).

. Outboard Runway Landfill (PSC LF-03).

. Eastern Portion of North Fire Training Area (PSC FT-07E).

. F- 15 Buria Site (PSC OT-08).

. Canberra Buria Site (PSC OT-09).

. Concrete Rubble Buria Site (PSC OT-10).

. Former Outside Transformer Storage (PSC SS- 11).

. Old Explosive Ordnance Division (EOD) Buria Site (PSC OT-12).
. Drainage Ditch Disposal Area (PSC DP-13).

. Old Savage Yard Burid Site (PSC LF-14).

. Facility 328 Spill Site (PSC SS-15).

. Facility 321 Underground Storage Tank (UST) (PSC SS-16).

. Former Defense Property Disposal Office (DPDO) Yard (PSC SS- 17).
. Base Exchange (BX) Leaking USTs (PSC ST- 19).

. Oil/Water Separator Canal and Earth Fissures (PSC SD-20).

. Sewage Treatment Plant Effluent Canal (PSC SD-21).

. Base Ammunition Storage Area (PSC DP-24).

. Northwest Landfill (PSC LF-25).

. Hush House Canal (PSC SD-26).

. Northeast Landfill (PSC LF-37).

. Southwest Oil/Water Separator at the Auto Hobby Shop (SD-38).
. Waste Discharge at the Old Lockheed Site (SD-39).

. Skeet Range (OT-41).

. Bulk Fuels Storage (SS-42).

Prior to the beginning of the OU-1 RI field activities, the FFA parties determined that “no further
remedial investigations’ were needed at eight OU-1 PSCs. Although this agreement was made prior to the
beginning of OU-1 field activities, aformal consensus statement documenting the decision was not drafted
and sgned by dl of the FFA parties until August of 1993. A copy of the consensus statement is provided in
Appendix B. The eight “no further action” OU-1 PSCs are listed below.

. Old Incinerator Site (PSC OT-01).

. F- 15 Buria Site (PSC OT-08).

. Canberra Buria Site (PSC OT-09).

. Concrete Rubble Buria Site (PSC OT- 10).

. Facility 328 Spill Site (PSC SS-15).
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. Facility 321 UST Storage (PSC SS-16)
. BX Leaking UST (PSC ST-19).
. Base Ammo Storage Area (PSC DP-24).

The FFA parties reclassified PSCs OT-0, OT-08, and OT-09 as “no further action” sites because
data obtained during an extensive review of Base records showed that hazardous materials or wastes were
never handled or disposed at these areas. PSC DP-24 was removed from the Superfund process because
it had mistakenly been included on the list of potentialy contaminated sites. PSCs SS-15, SS-16, and ST-19
were removed from the Superfund process and placed under the jurisdiction of the ADEQ UST section. The
FFA parties elected to diminate PSC OT-10 from the list of sites requiring field investigations because that
site liescompletely within the boundaries of PSC DP-13 and the landfill contents of both sites were presumed
similar. Both sites were to be investigated as a single unit which was to be referred to as PSC DP-13.

Beginning in October 1991, field investigations were conducted to evaluate the air, surface water and
groundwater resources of the Base and the soils at theremaining 17 OU- 1 PSCs. Because of its complexity,
the OU-1 RI field investigation was divided into three phases. The Phase | investigation was conducted from
October 1991 through March 1992. Phase |1 activities were conducted from June 1992 through April 1994.
Phase 11 activities were completed in August and September 1996. Phase |11 activities were required to
collect additional data for risk assessment purposes because the quality of some of the Phase | and Phase
Il laboratory data were brought into question.

Analytical Technologies, Inc. (ATI) in Phoenix, Arizona analyzed a mgjority of the soil and
groundwater samples collected during the OU-1 Phase | and |1 investigations. In response to concerns raised
by a disgruntled ex-employee, the Arizona Department of Health Services (ADHS), ADEQ, United States
Army Corps of Engineers (USACE), USAF, and USEPA conducted an extensive investigation of the ATI
Phoenix facility. Throughout 1994 and 1995, the ADHS performed two laboratory audits while the USEPA
conducted raw data tape audits of the Luke AFB data. The ADEQ and USACE performed their own
investigations and interviewed numerous ATl employees and ex-employees.

Based on the results of the investigation, the FFA parties determined that the volatile (VOC) and
semivoldile (BNA) data produced by ATI's Phoenix laboratory were unable to meet all data quality
requirementsfor the project, and thus, that data could not be used in a quantitative risk assessment. All VOC
and BNA data analyzed by the ATl Phoenix laboratory were qualified with a“UQ.” UQ denotes data of
unknown quality
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as determined by the USEPA. There were no problems noted with the fuels data or inorganic (metas) data
produced by the ATI Phoenix laboratory. The FFA parties agreed that all fuels and inorganic data collected
over the course of the project were acceptable for use in the risk assessment.

The FFA parties met on April 3 and 4, 1996 to determine the most appropriate means of response
to the data gaps created by the ATI data quality problem. Because the conclusions of the risk assessment
are aprimary element for determining appropriate remedial aternativesfor asite, the FFA parties determined
that additional sampling had to be performed so that a sufficient amount of supplemental data could be
collected. The amount of data needed was dependant on site-specific requirements of the quantitative risk
assessment.

The methods and rationa es used to design and conduct the additional investigations were detailed in
the Final Sampling and Analysis Plan for the Additional Sampling Investigationsin Support of the Luke
AFB CERCLA Investigation, Luke AFB, Arizona (Geraghty & Miller, 1996a). Descriptions of therationale
for collecting additional samples, the sampling locations, and sampling depths are included on a site-by-site
bass within this report. The samples collected during the Phase |11 sampling event were analyzed by
Quanterra Environmental Services laboratory in Arvada, Colorado.

Following the collection of the supplemental Phase Il data, a Base-wide risk assessment was
conducted to evaluate the risks to human hedlth and the environment that could potentialy result from
exposure to the various media (i.e. soil, air, surface water, and groundwater). Again, it is important to note
that the volatile and semi-volatile data analyzed by the ATl Phoenix laboratory were not used in the
Base-Wide Risk Assessment.

Based on theresults of the OU-1 RI field investigation and Base-wide risk assessment, determination
was made as to whether the sites were acceptable for unrestricted land use in their current conditions.
Unrestricted land use implies that a site can be developed and used for any purpose, including residential
development. If a site was not deemed suitable for unrestricted land use, remedia (clean up) aternatives
were developed for that site.

Remedia aternatives were aso developed for any Ste that could potentialy impact the underlying
groundwater resourcesin the future. The decision-making process used to determine which sitesrequired no
further action or the selection of aremedy isillustrated in Figure 3-4.



FINAL OU-1 ROD

Luke AFB, Arizona
20 January 1999
Page 3-13

Results of the OU-1 RI and Base-wide risk assessment showed that the air, surface water and
groundwater resources of Luke AFB did not pose threats to human health or the environment. Likewise, the
s0ils at nine OU-1 PSCs were determined to be acceptable for unrestricted land use in their current
conditions. These nine OU-1 PSCs; are listed below.

. Former Outside Transformer Storage (PSC SS- 11).

. Old EOD Buria Site (PSC OT-12).

. Former Defense Property Disposal Office (DPDO) Yard (PSC SS- 17).
. Oil/Water Separator Canal and Earth Fissures (PSC SD-20).

. WWTP Effluent Canal (PSC SD-21).

. Hush House Canal (PSC SD-26).

. Northeast Landfill (PSC LF-37).

. Waste Discharge at the Old Lockheed Site (SD-39).

. Skeet Range Canal (OT41).

Seven PSCs were determined to represent conditions that were not acceptable for unrestricted land
usage. The soil impact detected at an eighth PSC (SS-42) could potentidly leach to the underlying
groundwater resources. Remedia alternatives were devel oped for the soils of the eight sitesinthe OU-1 FS.
These sites include:

. Wastewater Treatment Annex Landfill (PSC RW-02).

. Outboard Runway Landfill (PSC LF-03).

. Eastern Portion of North Fire Training Area (PSC FT-07E).

. Drainage Ditch Disposal Area (PSC DP-13).

. Old Salvage Yard Burial Site (PSC LF-14).

. Northwest Landfill (PSC LF-25).

. Southwest Oil/Water Separator at the Auto Hobby Shop (SD-38).
. Bulk Fuels Storage (SS-42).

PSCs LF-03, FT-07E, DP-13, LF-14, and SD-38, contained concentrations of COCs in the soil that
could potentially pose unacceptable hedlth risksif those areas were devel oped for residential usein thefuture.
Concentrations of COCsin the soils at PSC LF-25 theoretically pose unacceptable risksto future excavation
workers. PSC SS-42 was included in the FS because of the high potentia for COCs detected in the soils to
leach to the groundwater. PSC RW-02 was included in the FS because of the presence of the low-level
radioactive waste disposal area.
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During the OU-1 FS, remedia aternatives were evaluated for the soils at the eight OU-1 PSCslisted
above. The OU-1 FS report (ARCADIS Geraghty & Miller, Inc., 1999b; AR #207) provided
recommendations for the appropriate remedial aternative specific to each site. Recommendations devel oped
during this FS were summarized in the OU-1 Proposed Plan (ARCADIS Geraghty & Miller, Inc. 1998c; AR
# 208). The OU-1 Proposed Plan was presented to the public and regulatory agencies for review and
comment in April and May of 1998.

This ROD serves to document the remedia action plan selected for the soils at each of the eight
OU-1 sites requiring further action. The signing of the OU-1 ROD by the FFA parties will end the RI/FS
process at Luke AFB. Following the signing of the ROD, the remedia action plan will be implemented in the
RD/RA phases. During the RD phase, detailed specificationsfor the selected remedy will be developed. The
design usudly takes four months to complete and will begin after the ROD is signed. During the RA phase,
the selected remedy will beimplemented. After the remedia action plan presented in thisROD is completely
and successfully implemented, site close out procedures can begin. The ultimate god isto de-list Luke AFB
from the NPL.

3.5SUMMARY OF SITE CHARACTERISTICS

Summaries of the site characteristics for each of the 25 OU-1 PSCs are provided below. The
following summaries provide ageneral description of each site and an overview of the past hazardous material
handling and disposal practices that occurred in that particular area. Where applicable, the objectives and
results of the field investigations conducted at each of the sites are also presented.

One of the main objectives of the field investigations was to identify the Constituents of Concern
(COCs) and exposure point concentrations (EPCs). Although this information is further described in
conjunction with the Base-wide risk assessment (See Section 3.6), it isimportant to understand the methods
that were used to identify COCs and EPCs in order to fully understand the information provided in the
following site characterization summaries. To that end, the following introductory information is provided to
explain the procedures used to identify COCs and EPCs.

With the exception of eight “no further action” sites (PSCs OT-01, OT-08, OT-09, OT-10, SS 15,
SS16, ST-19, and DP-24) soil samples were collected and analyzed at each of the OU-1 PSCsto determine
COCs
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in soil. As part of the evaluation process, the soil sampling data were first categorized by depth. Depths
ranges consisted of surficial (0 to 2 feet below ground surface [bgs]), combined surface and subsurface (0
to 16 feet bgs), and deep (>16 feet bgs). These depths ranges correspond to exposure parameters used in the
risk assessment. After sorting the soil data by depth, the data were compared to the USEPA Region 1X
Preliminary Remediation Goals (PRGs) for unrestricted land use. Analytes detected at a concentration in
excess of the USEPA PRGs were identified as COCs.

If soil sampling dataat a particular Site indicated that a potentia existed for impacts to the underlying
groundwater, monitoring wells were installed and sampled. Monitoring well sampling results were grouped
by PSC as part of the data evaluation process. After the data were grouped by site, the results were
compared to the USEPA PRGs to identify COCs. If during any of the sampling events an analyte was
detected at a concentration above the USEPA PRGs in any of the monitoring wells at a PSC, that analyte
became a COC for the entire site.

Monitoring well sampling data were used in the evaluation of future risks but not in the evaluation
of current risks because groundwater is not currently being pumped from any of the monitoring wells, and
therefore, there is no current exposure to groundwater from the monitoring wells. It should be noted that not
every PSC has groundwater COCs for future exposure because groundwater monitoring wells were not
warranted for every site.

The only current exposure to groundwater at Luke AFB is through the Base water distribution
system. The Base water distribution system pumps groundwater from a series of speciaty designed
production wells. None of the production wells are located within PSCs, and none of the monitoring wells
currently serve as production wells. Samples of the groundwater pumped from the production wells were
collected, analyzed, and compared to the USEPA Region IX PRGs to determine COCs for use in the
evaluation of risks associated with current groundwater exposure a Luke AFB.

With the current water distribution system, Base workers, military personnel, Base residents, and
other potential receptors are exposed to the same groundwater regardless of where on Base they would be
working, Therefore, COCs identified for current groundwater exposure are the same for all sites.



FINAL OU-1 ROD

Luke AFB, Arizona
20 January 1999
Page 3-16

It should be noted that the mere presence of a COC does not necessarily mean that a hazardous
condition exigts. This isbecause the USEPA Region I X PRGs are not cleanup standards, but rather guidance
levels used to determine which chemicals required further evaluation. As an example, severa naturally
occurring compounds, such as arsenic and beryllium, wereidentified as COCsfor both soil and groundwater.
However, these compounds were not detected above naturally occurring background levels.

The Base-wide risk assessment provides the evaluation of the significance of the COCs and
quantifies the risks associated with exposure. As part of the risk assessment methodology, exposure point
concentrations (EPCs) were calculated for use in the evaluation. The USEPA defines the EPC as the
concentration of a contaminant occurring at alocation of potential contact. In other words, the EPC is the
concentration of a contaminant that one can expect to encounter at a site. EPCs were calculated for
groundwater, air, surficia soils(0to 2 feet bgs), and combined surface and subsurface soils (0 to 16 feet bgs).
Direct exposure and contact with soil below the depth of 16 feet is unlikely, therefore, deep soils (> 16 feet
bgs) data were only used in the vadose zone transport model (see Section 3.6.1.4).

Based on USEPA guidance (USEPA, 1989c), EPCs were calculated for two different types of
potential exposure, average exposure and reasonable maximum exposure (RME). The arithmetic average
of the detected concentrations of COCs were used as the EPC to estimate average exposure conditions at
a site. The statistically derived 95 percent upper confidence limits (UCLs) on the arithmetic average
concentrations were used as EPCs to estimate the risks associated with RME exposure at asite. The RME
corresponds to aduration and frequency of exposure greater than is expected to occur on an average basis.
The RME approach is suggested by the USEPA (USEPA 1989a) to provide a reasonable estimate of the
maximum exposure (and therefore risk) that might occur.

Bullets in the following sections provide a summary of the COCs and associated EPCs cal culated
for the various media at each of the sites. Tables 3-1 through 3-46 summarize the occurrence of COCs at
each of the sites. Columns on these tables show the calculated average and UCL values. It isimportant to
note that only data of knownquality are presented in the occurrence tables. Data of unknown quality can not
be used in a quantitative risk assessment and can not be used to determine COCs or EPCs. Thisinformation
is further
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summarized in conjunction with the Base-wide risk assessment in Section 3.6 of this ROD. Detailed
information on the identification of COCs, caculation of EPCs, and the use of the data can be found in the
Base-wide Risk Assessment, Luke Air Force Base, Arizona, (Geraghty & Miller, Inc., 1997b; AR#191,
192).

3.5.1 PSC OT-01 Old Incinerator Site

PSC OT-01 consists of a former 15-ton per day capacity incinerator located near the north gate
(Figure 3-3). The incinerator was the main method of disposal for the Base's genera refuse from 1941 until
deactivation of the Base in 1946. The incinerator was also used intermittently from the time of reactivation
of the Base in 1951 until 1953 when it was abandoned because of maintenance problems. The incinerator
facility was demolished in 1972. No known or suspected hazardous wastes were disposed at the site. Prior
to the beginning of the OU-1 field investigation, the FFA parties concluded that no further remedia
investigations were warranted at PSC OT-01. This decision was documented in aconsensus statement which
is included as Appendix B. Congistent with this agreement, there were no environmental investigations
performed at this site during the OU-1 RI.

3.5.2 PSC RWA2 Wastewater Treatment Annex Landfl1l

PSC RW-02 consists of aformer 28-acrelandfill at the Luke AFB WWTP annex |ocated to the north
of Glendale Avenue, two miles east of the main Base (Figure 3-3). The former landfill is located in the
northwestern portion of the WWTP annex, adjacent to the western bank of the Agua Fria River. The site
served as the Base's main landfill for the disposa of refuse from 1953 until 1970. In 1990, sections of the
landfill along the Agua Fria River were exposed due to erosion by stormwater flows. The USACE performed
abank stabilization project to mitigate further erosion.

A small quantity of low-level radioactive el ectron tubes and dialswere buried at the sitein 1956. The
radioactive materia was believed to have been encased in concrete and was disposed in a pit 12 feet deep
with 4 feet of concrete cover and 6 feet of earth cover. The radioactive materia burial site is currently
located within the boundaries of the Defense Reutilization Marketing Office (DRMO) storage yard and is
designated by a small concrete marker.
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The objectives of the OU-1 RI at PSC RW-02 were to define the boundaries of the landfill,
characterize its contents, assess the potential for groundwater impacts, and evaluate the integrity of the
concrete containment structure which contains low-level radioactive waste. The investigations consisted of
conducting geophysical and soil gas surveys to define the landfill boundaries. Ten test pits were excavated
and sampled to characterize the extent and contents of the landfill. Two soil borings were aso advanced and
sampled near the radiological waste containment structure to assess its integrity. Fourteen soil borings were
advanced and sampled to evaluate severd potentia “hot spots’ identified during the soil gas survey. Three
groundwater monitoring wells were installed and sampled to assess the potentia for impact of the landfill on
groundwater.

COCs, and EPCs identified for soil and groundwater at PSC RW-02 are summarized in Tables 3-1
through 3-3. The samplelocations where COCswere detected are shown on Figure 3-5. The following bullets
summarize the OU-1 RI investigation at PSC RW-02.

» Geophysical logging of the boreholes near the radiological waste containment structure showed
gamma counts within the range of natural soils. Concentrations of radionuclides (al pha, beta, radium,
and uranium) in soil samples collected adjacent to the monument were not significantly different from
background locations, and the results are within the range for natural soils.

» Total Recoverable Petroleum Hydrocarbons (TRPH) were detected in samples collected from five
test pits and eight soil borings. The sample collected from Test Pit TP-2 at 3 feet bgs contained the
highest detected concentration of TRPH (4,100 milligrams per kilogram [mg/Kg]). TRPH
concentrations generally decreased with increasing depth, and the vertical extent of detectable TRPH
was defined as less than 20 feet bgsin all but three soil borings.

» Voldile Organic Compounds (VOCs) were not detected in any of the samples. Base, Neutral, and
Acid extractable semi-volatile compounds (BNAS) were generally detected only in samples that also
contained detectable concentrations of TRPH. The maximum depth at which BNA compounds were
detected was 20 feet bgs in Soil Boring SB-5.

e Six test pit samples and five soil boring samples contained metals concentrations above the
background Upper Threshold Limit (UTLs) and in excess of the range included in the background
data set. With one exception, all samples with elevated metals also contained TRPH.

» Six additional soil borings were advanced at the site in August 1996 in response to concerns of the
quality of the VOC and BNA data produced by the ATI Phoenix laboratory. The six additional soil
borings were located in the northeast corner and central area of the site.

» None of the five additional samples collected from the northeast corner of the site contained VOCs,
and BNA compounds were only detected in one sample (SB-14 surface and sample). This sample
contained 10 BNA compounds at relatively low concentrations with pyrene detected at the highest
concentration (0.14 mg/Kg).
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» Atthetimeof landfilling (1954), the depth to groundwater was approximately 35 feet bgs. Currently,
the depth to groundwater is approximately 205 feet bgs. The apparent groundwater gradient at the
site is to the northwest.

» Thevadose zone transport model (see Section 3.6.1.4) indicates that the highest concentration of
modeled constituents that can be expected to leach to the bottom of the vadose zoneis TRPH at 1.23
x 10" mg/L. This concentration is well below laboratory detection limits.

» Groundwater samples collected from three monitoring wells at this site showed no impact to
groundwater resources. VOCs were not detected in any of the groundwater samples. The only BNA
compound detected was bis-(2-ethylhexyl)phthalate (BEP), a common laboratory contaminant. All
detected metals were within naturally occurring background ranges.

» All data of known quality were compared to the USEPA PRGs to establish COCs for the site. As
described in Section 3.4, VOC and BNA data produced by the ATI Phoenix laboratory were not used
in the COC evaluation because they did not meet stringent data quality standards.

» Asshown on Table 3-1, the COCs identified for surficial soils at the site are benzo(a)pyrene, TRPH,
and arsenic. EPC concentrations for average exposure to surface soils are: benzo(a)pyrene at 0.098
mg/kg; TRPH at 180 mg/kg; and arsenic at 4.0 mg/kg. EPC concentrations for RME exposure to
surface soils are: benzo(a)pyreneat 0.10mg/kg; TRPHat 330 mg/kg; and arsenic at 5.3 mg/kg.

» As shown on Table 3-2, the COCs for combined surface and subsurface soils are benzo(a)pyrene,
TRPH, arsenic, beryllium, cadmium, copper, and lead. EPC concentrations for average exposure to
combined surface and subsurface soils are: benzo(a)pyrene at 0.10 mg/kg, TRPH at 290 mg/kg,
arsenic at 4.9 mg/kg, beryllium at 0.24 mg/kg, cadmium at 2.4 mg/kg, copper at 160 mg/kg, and lead
at 56 mg/kg. EPC concentrations for RME exposure to combined surface and subsurface soils are:
benzo(a)pyrene at 0.10 mg/kg, TRPH at 530 mg/kg, arsenic at 6.0 mg/kg, beryllium at 0.27 mg/kg,
cadmium at 5.0 mg/kg, copper at 370 mg/kg, and lead at 91 mg/kg.

* Asshown on Table 3-44, the COCs for current groundwater exposure at the site (production well
samples) are bromoform, bromodichloromethane, chloroform, dibromochloromethane, arsenic and
fluoride. EPC concentrations for current average exposure to groundwater are: bromoform at 0.0021
milligrams per liter (mg/L); bromodichloromethane at 0.00054 mg/L; chloroform at 0.00030 mg/L;
dibromochloromethane at 0.0013 mg/L; arsenic at 0.0094 mg/L; and fluoride at 1.4 mg/L. EPC
concentrations for current RME exposure to groundwater are: bromoform at 0.0033 mgl/L;
bromodichloromethane at 0.00081 mg/L; chloroform at 0.00038 mg/L; dibromochloromethane at
0.0021 mglL, arsenic at 0.0 12 mg/L; and fluoride at 2.2 mg/L.

* As shown on Table 3-3, COCs for future groundwater exposure are arsenic and lead. EPC
concentrations for future average exposure to groundwater are; arsenic at 0.0 10 mg/L and lead at
0.0066 mg/L. EPC concentrations for future RME exposure to groundwater are: arsenic at 0.0 14
mg/L and lead at 0.01 mg/L. These COCs were detected in monitoring wells at the site.

Based on the results of the Base-wide Risk Assessment (see Section 3.6), COCsidentified at PSC

RW-02 were not present at concentrations high enough to cause adverse health effects under current land
use
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scenarios (military/industrial) or even in the unlikely event the site is converted to residentia usage in the
future. Results of the vadose zone transport model (see Section 3.6.14) also show that COCs detected in the
soil will not migrate to the underlying groundwater resources. There is currently no indication that
radionuclides are impacting the soils immediately adjacent to the containment structure as evidenced by
geophysical logging and soil sampling results. However, the presence of the low-level radioactive waste
containment structure would by itsalf limit potential future land usage. As aresult remedia aternatives were
developed for PSC RW-02 in the OU-1 FS.

3.5.3 PSC LFE-3 Outboard Runway L andfill

PSC LF-03 consists of aformer landfill located on the western side of the Base near the central part
of the outboard runway, south of Taxiway F (Figure 3-3). The site occupies approximately 21 acres, 60
percent of which is currently covered by the outboard runway. A bare low-lying areawith sparse vegetation
occupies the remaining 40 percent of the site. The Base reportedly used the sitefor limited disposal of refuse
from 1951 to 1953. Landfilling operations at this site ceased when the outboard runway was constructed. No
known nor suspected industrial type wastes or hazardous wastes were disposed at this site.

The objectives of the Rl at PSC LF-03 were to define the boundaries of the former landfill and to
characterize its content. Geophysical and soil gas surveys were conducted to define the landfill boundaries
and to select locations for test pits. Six test pits were also excavated and sampled to characterize the extent
and contents of the landfill. Two soil borings were advanced and sampled in August 1996 to collect additional
VOC and BNA data for risk assessment purposes.

COCs and EPCs identified for soil at PSC LF-03 are summarized in Tables 3-4 and 3-5. Thesample
locations where COCs were detected are shown on Figure 3-6. There were no monitoring wellsinstalled at
PSC LF-03, therefore, there are no COCs for future groundwater exposure at this site. The following bullets
summarize the OU-1 RI investigation at PSC LF-03.

* Geophysical data showed alarge anomalous areain the center of the site which extended underneath

the runway. Two other anomalous areas, which were interpreted as possible landfills, are located in
the northern half of PSC LF-03 and along its eastern edge.

» TRPH was detected in two of the 13 test pit samples. The highest TRPH concentration (20 mg/Kg)
was detected in Test Pit TP-5 at 7 to 8 feet bgs. This was also the deepest detection of TRPH.
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* VOCs, BNAs, and cyanide were not detected in any of the test pit samples. Likewise, VOCs and
BNAs were not detected in any of the additional soil boring samples advanced in 1996.

» Thehighest detected concentrations of arsenic (15.9 mg/Kg), cadmium (7.8 mg/Kg), chromium (386
mg/Kg), copper (4,700 mg/Kg), and lead (796 mg/Kg) do exceed their background UTLs and the
USEPA PRGs. The highest metals concentrations were detected in the samples collected from Test
Pits TP-4 and TP-5. Landfilled metallic debris were noted in both of these areas.

» Theleaching model (see Section 3.6.1.4) indicates the highest concentration of modeled constituents
that can be expected at the bottom of the vadose zone is TRPH at 2.61 x 1024 mg/L. This
concentration is well below laboratory detection levels. The modeling results demonstrate that it's
highly unlikely that groundwater impacts will occur as a result of leaching of constituents detected
in the soils at PSC LF-03.

» All data of known quality were compared to the USEPA PRGs to establish COCs for the site. As
described in Section 3.4, VOC and BNA data produced by the ATI Phoenix laboratory were not used
in the COC evaluation because they did not meet stringent data quality standards.

» Asshown on Table 3-4, COCs for surficial soils include arsenic and beryllium although both were
detected at concentrations below their background UTLs. EPC concentrations for average exposure
to surface soil are arsenic at 3.2 mg/kg and beryllium at 0.48 mg/kg. EPC concentrations for RME
exposure to surface soil are arsenic at 4.8 mg/kg and beryllium at 0.78 mg/kg.

* Asshownon Table 3-5, COCsfor the combined surface and subsurface soils are arsenic, beryllium,
chromium, copper, and lead. EPC concentrations for average exposure to combined surface and
subsurface soil are arsenic at 4.7 mg/kg; beryllium at 0.33 mg/kg; chromium at 71 mg/kg; copper
at 450 mg/kg; and lead at 180 mg/kg. EPC concentrations for RME exposure to combined surface
and subsurface soil are arsenic at 6.9 mg/kg; beryllium at 0.42 mg/kg; chromium at 140 mg/kg;
copper at 1,100 mg/kg; and lead at 340 mg/kg.

» Asshown on Table 3-44, the COCsfor current groundwater exposure (production well samples) are
bromoform, bromodichloromethane, chloroform, dibromochloromethane, arsenic and fluoride. EPC
concentrations for current average exposure to groundwater are; bromoform at 0.0021 mg/L;
bromodichloromethane at 0.00054 mg/L; chloroform at 0.00030 mg/L; dibromochloromethane at
0.00 13 mg/L, arsenic at 0.0094 mg/L; and fluoride at 1.4 mg/L. EPC concentrations for current
RME exposure to groundwater are: bromoform, at 0.0033 mg/L; bromodichloromethane at 0.00081
mg/L; chloroform at 0.00038 mg/L ; dibromochloromethane at 0.0021 mg/L, arsenic at 0.012 mg/L;
and fluoride at 2.2 mg/L. There areno COCs for future groundwater exposure because there are no
monitoring wells.

Based on the results of the Base-wide Risk Assessment (see Section 3.6), COCs identified at PSC

LF-03 were not present at concentrations high enough to cause adverse health effects under current land use
scenarios (military/industrial). Likewise, results of the vadose zone transport mode! (see Section 3.6.1.4) show
that COCs detected in the soil will not migrate to the underlying groundwater resources. However, the
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concentration of chromium detected at the site could theoretically cause adverse hedlth affectsin the unlikely
event that PSC LF-03 were developed for residential purposesin the future.

Numerous metallic wastes were unearthed during test pit excavation at the central portion of the site.
Samples of the wastes collected from Test Pit TP-5 at depths of 8 foot bgs and a 7-8 foot bgs contained
chromium at concentrations of 349 and 386 mg/kg, respectively. Because the metallic wastes containing
elevated concentrations of chromium are buried and extend below the outboard runway, direct exposure is
not likely under current land use scenarios. However, long-term exposure to these buried wastes could result
if the runways were removed and the site were devel oped for residential purposes. For this reason, remedia
aternatives were developed for PSC LF-03 in the OU-1 FS as a highly protective measure.

3.5.4 PSC FT-07E Eastern Portion of North Fire Training Area

PSC FT-07E is located in the northern portion of the Base, west of Fire Department Training Fecility
1355 (Figure 3-3). Firetraining activitiesin the eastern portion of PSC FT-07E began in 1973 when the Base
constructed three bermed fire training pits. The two largest training pits were constructed with sprinkler
systems to dispense flammable petroleum, oil, and lubricant (POL) waste onto mock aircraft or similar
structures. According to Base records, the three pits were active from 1973 until 1989. The two largest pits
were designated asFire Training Pit #3 (FTP-3) and Fire Training Pit #4 (FTP-4). Thethird pit wasidentified
as Fire Training Pit #6 (FTP-6).

During theIRPinvestigation, Roy F. Weston, Inc. (Weston) conducted theinitia soil and groundwater
sampling at Fire Training Pits FTP-3 and FTP4 to verify the presence or absence of contaminants. Four soil
boring were advanced to investigate the soils and three monitoring wells (MW- 109, MW-110, and MW- 111)
were installed and sampled to assess the potential impact of the fire training activities on groundwater (Roy
F. Weston, 1984; AR #4 and Roy F. Weston, 1988; AR# 45).

Following completion of Weston's activities, the USAF contracted EA Engineering Science and
Technology (EA Engineering) to perform additional soil investigations. The main objectives of EA
Engineering's investigation were to further characterize the soils at the site and to conduct a remedial
preliminary design study for the two largest pits. During the investigation, EA Engineering drilled three
additional boringsin each of the three pits (FTP-3, FTP-4, and FTP-6).
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Based on the results of EA Engineering’ sinvestigation (EA Engineering, 1992; AR# 12), the USAF
decided to conduct aremoval action at Fire Training Pits FTP-3 and FTP-4. An Engineering Eval uation/Cost
Analysis (EE/CA) was prepared in 1991 (Geraghty & Miller, Inc., 1991d; AR# 84), and the work plans to
conduct a treatability study were prepared in 1992 (EA Engineering Science, 1992, AR# 80, Geraghty &
Miller, Inc., 1992h; AR# 81). A pilot study was conducted in January 1992, and based on the results of the
test, a soil vapor extraction (SVE) system was installed in March 1992 by Envirocon, Inc.

The SVE system operated from April 1992 through December 1992. Calculations indicate that over
14,000 pounds of contaminants were removed from the soil and destroyed by a thermal oxidizer off-gas
treatment system while the system was in operations. Constituents removed during the extraction included
3butanone, benzene, 4-methyl-3-pentanone, toluene, 3-hexanone, ethyl benzene, xylenes, and the genera class
of petroleum hydrocarbons. Thefinal report, Final Report. Removal Action North Fire Training Area Luke
AFB, Arizona (Envirocon, Inc., 1993), contains a complete discussion of the removal action.

The objectives of the OU-1 RI at PSC FT-07E were to evauate the effectiveness of the removal
action performed by Envirocon in 1992 and to assess groundwater quality. Fourteen soil borings were
advanced and sampled at the two firetraining pitswhere vapor extraction was performed (FTP-3 and FTP-4)
to assess effectiveness of remediation, to further evaluate the vertical extent of any constituents till remaining
in the soils, and to assess the potential for groundwater impacts beneath the site. Two groundwater monitoring
wells (MW-118 and MW-123) wereinstalled at this site during the OU-1 investigation to assess groundwater
quality at the site. These two wells were used to supplement the wells installed by Weston during the IRP.

COCs and EPCs identified for soils at PSC FT-07 during pre- and post-remediation sampling are
summarized in Tables 3-6 through 3-9. COCs and EPCsidentified for groundwater monitoring well samples
collected at PSC FT-07 are summarized on Table 3-10. The sample locations where COCs were detected
are shown on Figure 3-7. The following bullets summarize the OU-1 RI investigation at PSC FT-07E.

It should be noted that although the SVE removal action successfully reduced contaminant levelsin
deep soils (>16 feet bgs) at the site, several soil samples collected near the ground surface (0 to 16 feet bgs)
during post-remediation sampling contained TRPH and metals at higher concentrations than those detected
in pre-remediation sampling. Although the exact reason for thisdiscrepancy cannot be accurately determined,
potentia reasons could include: the configuration of the SVE system which was designed to treat the deep
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s0ils, heterogeneity in the soil matrix, differencesin pre- and post-remediation sampling locations, differences
in sampling techniques, and differences in analytical laboratory methods.

* Preremediation soil sampling investigations conducted by Weston and EA Engineering identified
relatively high concentrations of petroleum related residues in soil samples collected beneath Fire
Training Pits FTP-3 and FTP-4. In response to the detected impact, the Base conducted a removal
action with a SVE system from April to December 1992.

» Prior to conducting the removal action at Fire Training Pit FTP-3, benzene, toluene, ethylbenzene,
and total xylenes (BTEX) and TRPH were detected at relatively high concentrations to depths of 30
feet bgs. Benzene was detected in only one sample collected from the center of FTP-3 at a depth of
20 feet bgs. Toluene, ethylbenzene, and xylenes were detected in numerous samples collected from
depths ranging from 3 to 30 feet bgs. Toluene and methylene chloride were aso detected in a soil
sample collected at a depth of 120 feet bgs.

» After the removal action at FTP-3, toluene, ethylbenzene, and xylenes were detected in six samples
collected at depths ranging from 4 to 40 feet bgs. TRPH was also detected in samples collected at
depths ranging from the surface (O feet bgs) to a depth of 100 feet bgs. The highest TRPH
concentration (27,000 mg/kg) was detected in the 8 to 10 feet bgs sample collected from Soil Boring
SB-6. TRPH was detected at 10 mg/kg in the 98 to 100 feet bgs sample collected from Soil Boring
SB-6.

* In August of 1996, two additional soil borings were advanced and sampled at FTP-3. The additiona
soil borings. were drilled to 150 feet bgs. TRPH was detected at a concentration near laboratory
detection limits (11 mg/kg) in one sample at a depth of 140 feet bgs, but the 150 feet bgs sample did
not contain TRPH. Although VOC compounds (acetone, methylene chloride, ethylbenzene, and
toluene) weredetected in several samples, only one sample contained detections of VOC compounds
that weren't qualified as laboratory contaminants. This sample was collected at adepth of 8 to 10 feet
bgs. Based on this data, the vertical extent of VOC and TRPH impact at Fire Training Pit FTP-3 have
been defined to laboratory detection limits to a depth of 140 feet bgs.

» Prior to conducting the removal action at Fire Training Pit FTP-4, TRPH and BTEX were detected
a relatively high concentrations to depths of 80 feet bgs. Benzene was detected in two samples
collected from the center of FTP-4 at a depths of 43 and 88 feet bgs. Toluene, ethylbenzene, and
xylenes were detected in numerous samples collected from depths ranging from 0 to 80 feet bgs.
Methylene chloride was also detected in a soil sample collected at a depth of 120 feet bgs.

» After the removal action was completed at FTP-4, ethylbenzene and xylenes were the only VOCs
detected, and these compounds were only detected at low levels in one surficial sample and its
duplicate. TRPH was detected at the highest level (2,000 mg/kg) in surface at Soil Boring SB-2. With
the exception of one sample collected from Soil Boring SB-2 at a depth of 70 feet bgs (20 mg/kg),
TRPH was not detected below 2 feet bgs at Fire Training Pit FTP-4.
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In August of 1996, one additional soil boring was advanced and sampled at Fire Training Pit FTP-4.
The additional soil boring was drilled to 150 feet bgs. TRPH was detected at a concentration of 460
mg/kg in the surficial sample, but was not detected bel ow the depth of 2 feet bgs. Based on this data,
the vertical extent of VOC and TRPH impact at Fire Training Pit FTP-4 have been defined to
laboratory detection limits to 120 feet bgs.

During the pre-design study, EA Engineering drilled and sampled a 40-foot deep soil boring at Fire
Training Pit FTP-6. Although TRPH and BTEX compounds were not detected in any of the samples,
acetone was detected in the 40 foot bgs sample.

In August of 1996, a 60 foot deep soil boring was advanced and sampled to confirm the acetone
detection. No VOCs, including acetone, were detected in any of the samples collected in August of
1996. However, TRPH was detected in the surficial sample at a concentration of 1,200 mg/kg. This
was the only sample that contained detectabl e concentrations of TRPH. The maximum vertical extent
of theimpact at Fire Training Pit FTP-6 has been defined to |aboratory detection limits at thislocation
to a depth of 40 feet bgs.

The estimated depth to groundwater at the time of initiation of fire training activities at PSC FT-07E
was approximately 312 feet bgs. Currently, groundwater occurs below the site at approximately 335
feet bgs. The apparent gradient of the water table is 0.002 foot per feet to the southwest.

The OU-1 vadose zone transport model (see Section 3.6.1.4) indicates the highest concentration of
modeled constituents that can be expected to leach to the bottom of the vadose zone is xylenes at
9.84 x 10® mg/L. This concentration is well below laboratory detection limits. Modeling results
demonstrate that it is highly unlikely there will be groundwater impacts as a result of existing
conditions at PSC FT-07.

Groundwater quality beneath PSC FT-07 was evaluated using analytical results for groundwater
samples collected from Monitoring Wells MW-109, MW-110, MW-111, MW-118, and MW-123.
Although the screened intervals are submerged in Monitoring Wells MW-109, MW-110, and
MW-111, the screened interva in Monitoring Wells MW-118 and MW-123 have not been submerged.

Chloroform is the only VOC compound that was consistently detected in groundwater samples
collected at the site. Chloroform was detected at concentrations near laboratory detection limits in
samples collected from Monitoring Wells MW-110 and MW-123 prior to the second quarter of 1995.
Chloroform has not been detected in any of the samples collected after this sampling event. The
presence of chloroform in the groundwater samples could indicate that potable water used in fire
training exercises has reached and mixed with groundwater.

Four other VOC compounds (including toluene, DCA, DCBM, and DBCP) have been detected at
random occurrences and at low concentrations near laboratory detection limits throughout the
monitoring period. These VOC compounds have not been detected in any groundwater samples
collected after the first quarter of 1993.
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The only BNA compound ever detected in groundwater samples collected at the site wis BEP, a
common |aboratory contaminant. BEP was only detected in two samples collected during the third
quarter of 1993. BEP has not been detected prior to or after this sampling event.

All metal's concentrations detected in groundwater samples were below their respective background
UTLs with the exception of barium. Only one sample collected from Monitoring Well MW- 118
during the third quarter of 1993 contained el evated barium concentrations The highest concentration
of barium (0.335 mg/L does exceed its background UTL of 0.27 mg/L.

Per USEPA guidance, the soil data collected by EA Engineering prior to conducting the SVE removal
action were used in the Base-wide risk assessment to evaluate risks associated with current
(Military/Industrial) land use scenarios. These data were used to establish a baseline level of risk.

As shown on Table 3-6, the only COC for pre-remediation surficia soils at PSC FT-07E is TRPH.
The EPC for average exposure to TRPH in pre-remediation surface soilsis 100 mg/kg. The EPC for
RME exposure to TRPH in pre-remediation surface soils is 280 mg/kg.

As shown on Table 3-8, the COCs for pre-remediation combined surface and subsurface soils (0 to
16 feet bgs) are TRPH and arsenic. EPCs for average exposure to pre-remediation combined surface
and subsurface soils are TRPH at 100 mg/kg and arsenic at 1.1 mg/kg. EPCs for RME exposure to
pre-remediation combined surface and subsurface soils are TRPH at 190 mg/kg and arsenic at 1.2
mg/kg.

As shown on Table 3-10, the only COC for future (monitoring well) groundwater exposure is lead.
It should be noted that although other VOC compounds (such as toluene, DCA, DCM and DBCP)
were detected in monitoring well samples, these compounds were not detected at concentrations
above the USEPA PRGs. Therefore, these compounds were not identified as COCs. The EPC for
average exposure to lead in future groundwater is 0.0039 mg/L. The EPC for RME exposure to lead
in future groundwater is 0.0051 mg/L.

As shown on Table 3-44, the COCs for current groundwater exposure at the site (production well
samples) are bromoform, bromodichloromethane, chloroform, dibromochloromethane, arsenic and
fluoride. EPC concentrations for current average exposure to groundwater are: bromoform at 0.0021
milligrams per liter (mg/L); bromodichloromethane at 0.00054 mg/L ; chloroform at 0.00030 mg/L;
dibromochloromethane at 0.0013 mg/L, arsenic at 0.0094 mg/L; and fluoride at 1.4 mg/L. EPC
concentrations for current RME exposure to groundwater are; bromoform at 0.0033 mg/L;
bromodichloromethane at 0.00081 mg/L; chloroform at 0.00038 mg/L; dibromochloromethane at
0.0021 mg/L, arsenic at 0.0 12 mg/L; and fluoride at 2.2 mg/L.

Per USEPA guidance, the soil data collected following the removal action (April and March of 1993
and August of 1996) were used in the Base-wide risk assessment to evaluate risks associated with
hypothetical residential use of the site.
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» As shown on Table 3-7, the COCs for post remediation surficial soils were TRPH and arsenic.
Post-remediation sampling results were used in the evaluation of risks associated with residential use
of the site. EPCsfor average exposure to post-remcdiation surficial soilsare TRPH at 920 mg/kg and
arsenic at 5.7 mg/kg. EPCs for RME exposure to post-remediation surficial soilsare TRPH at 1,600
mg/kg and arsenic at 7.9 mg/kg.

* Asshown on Table 3-9, the COCs for post remediation combined surficial and subsurface soils are
also TRPH and arsenic. EPCs for average exposure to post-remediation combined surface and
subsurface soils are: TRPH at 3,900 mg/kg and arsenic at 4.1 mg/kg. EPCs for RME exposure to
post-remediation combined surface and subsurface soilsare TRPH at 7,500 mg/kg and arsenic at 5.2
mg/kg.

Based on the results of the Base-wide Risk Assessment (see Section 3.6), COCs identified at PSC
FT-07E were not present at concentrations high enough to cause adverse health effects under current land
use scenarios (military/industrial). Results of the vadose zone transport model (see Section 3.6.1.4) also show
that COCs detected in the soil will not migrate to the underlying groundwater resources. However, the
concentration of TRPH detected at the site during post-remediation sampling could theoretically cause
adverse hedth affects in the unlikely event that PSC FT-07E were developed for residentia purposesin the
future. For thisreason, remedial aternativeswere devel oped for PSC FT-07E in the OU-1 FS asaprotective
measure.

3.5.5 PSC OT-08 F-15 Burial Site

PSC OT-08 is located in the western portion of the Base between the west perimeter road and the
outboard runway, southwest of the Old EOD Buria Pit (Figure 3-3). In 1978, Base personnel buried an F-
15 aircraft at this Site after it crashed and was destroyed in a fire. The aircraft was reportedly shrouded in
plastic prior to disposal. No known or suspected hazardous wastes were disposed a this site. Prior to the
beginning of the OU-1 fidd investigation, the FFA parties concluded that no further remedid investigations
were warranted at PSC OT-08. This decision was documented in a consensus statement which is included
as Appendix B. Consistent with this agreement, there were no environmental investigations performed at this
site during the OU-1 RI.

3.5.6 PSC OT-09 Canberra Burial Site

PSC OT-09islocated north of the old perimeter road at the southern runway clear zone (Figure 3-3).
A Canberra aircraft was buried at this site in the early 1950s after it had crashed. No known or suspected
hazardous wastes were digposed &t this site. Prior to the beginning of the OU-1 field investigation, the FFA
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parties concluded that no further remedial investigations were warranted at PSC OT-09. This decision was
documented in a consensus statement which isincluded as Appendix B. Consistent with this agreement, there
were no environmenta investigations performed at this site during the OU-1 RI.

3.5.7 PSC OT-10 Concrete Rubble, Burial Site

PSC OT- 10islocated in the northwest corner of the Base, east of the perimeter road (Figure 3-3).
The siteis currently used asaradar station and preparednesstraining area. Concrete and asphalt rubble from
runway repair and extension operations were accumulated above ground at this site beginning in 1951. In
1974, d| of the accumulated rubble was disposed in a burid pit. Inspection of aerial photographs shows an
excavated pit at the site prior to 1974. No known or suspected hazardous wastes were disposed at thissite.
No previous environmental investigation or sampling was performed at thissite prior to the OU-1 RI. Because
PSC OT- 10islocated entirely within the boundaries of the Drainage Ditch Disposal Area (PSC DP-13), and
the landfill contents are presumed to be similar, the two sites were investigated as a single unit during the
OU-1 RI. A consensus statement (included as Appendix B) was signed to formalize this change in
designation.

3.5.8 PSC SS-11 Former Outside Transformer Storage

PSC SS-11 consists of a0.79-acre site located in the northeastern portion of the Base, northeast of
Fecility 328 and west of Building 360 ( Figure 3-3). The Base exterior e ectric shop used the site prior to 1981
for temporary storage of out-of-service electrical transformers, some of which may have contained
polychlorinated biphenyls (PCBs). Approximately 20-percent of the site is covered by bare ground with no
vegetation and the remaining 80-percent with degraded asphalt which has been at the site for the past 40
years. The transformers were reportedly stored on the bare ground.

No indication was found from interviews or from records search of any PCB spills or lesks from
transformers stored in this area (CH2M HILL, 1982; AR# 3). No previous environmental investigation or
sampling was performed at this site prior to the OU-1 RI. During the OU-1 investigation, 42 shalow soil
borings (0 to 2 feet bgs) were advanced and sampled to evaluate the potential for PCB impacts which may
have resulted from past transformer storage operations at the site.

COCs and EPCs identified for surface soils PSC SS-11 are summarized on Table 3-11. Thesample
locations where COCs were detected are shown on Figure 3-8. Samples were not collected bel ow the depth
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of 2 feet bgs, therefore, there are no COCsfor combined surface and subsurface soils. Likewise, therewere
no monitoring wellsinstalled at PSC SS-11, therefore, there are no COCs for future groundwater exposure
at this ste. The following bullets summarize the OU-1 RI investigation at PSC SS-11.

* Of the 89 soil samples which were analyzed, PCBs were only detected in three samples collected

from the eastern boundary of the site. The highest detected PCB concentration was 0.22 mg/kg.
PCBs were not detected below the depth of 1 foot bgs.

* The OU-1 vadose zone transport model (see Section 3.6.1.4) indicates that PCBswill not leach to the
bottom of the vadose zone. The modeling results demonstrate that it is highly unlikely that there will
be groundwater impacts as a result of existing conditions at PSC SS-11.

» As shown on Table 3-11, the only COCs for surficial soils at PSC SS-11 are PCBs. The EPC for
average exposure to surface soils is 0.026 mg/kg. The EPC concentration for RME exposure to
surface soilsis 0.033 mg/kg. As previously mentioned, there are no COCs for subsurface soils.

* Asshown on Table 3-44, the COCsfor current groundwater exposure (production well samples) are
bromoform, bromodichloromethane, chloroform, dibromochloromethane, arsenic and fluoride. EPC
concentrations for current average exposure to groundwater are; bromoform at 0.0021 mg/L;
bromodichloromethane at 0.00054 mg/L; chloroform at 0.00030 mg/L; dibromochloromethane at
0.0013 mg/L, arsenic at 0.0094 mg/L ; and fluoride at 1.4 mg/L. EPC concentrations for current RME
exposureto groundwater are: bromoform at 0.0033 mg/L ; bromodichloromethane at 0.00081 mg/L ;
chloroform at 0.00038 mg/L; dibromochloromethane at 0.0021 mg/L, arsenic at 0.012 mg/L; and
fluoride at 2.2 mg(L. There are no COCs for future groundwater exposure because there are no
monitoring wells.

Based on the results of the Base-wide Risk Assessment (see Section 3.6), COCsidentified at PSC
SS-11 were not present at concentrations high enough to cause adverse health effects under current land use
scenarios (military/industria) or even in the unlikely event the sSite is converted to residential usage in the
future. Likewise, results of the vadose zone transport model (see Section 3.6.1.4) show that COCs detected
in the soil will not migrate to the underlying groundwater resources. Asaresult, there was no need to evaluate
remedial aternatives for PSC SS-11 in the OU-1 FS.

3.5.9 PSC OT-12 Old EOD Burial Site

PSC OT- 12 consists of a 15-acre former landfill arealocated between the outboard runway and the

west perimeter road (Figure 3-3). The mgjority of the Siteliesin alow depression covered with bare soil and
grass. The siteis located just south of the EOD Demolition and Burn Facility #1047, which was constructed
in 1963. Historic aerial photographs show apit located at the site. The pit was probably excavated to dispose
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of the residue from the incineration or detonation of unused or outdated ordnance. The exact dates of
operation of the pit could not be determined; however, it was reportedly in existence in the early 1970s.
Currently, al unexploded ordnance is taken to the Gila Bend Auxiliary Field for demolition and disposa. No
previous environmental investigation or sampling was performed at this site prior to the OU-1 RI.

The objectives of the RI at PSC OT-12 were to define the boundaries of the former landfill and to
characterize its content. During the OU-1 Phase | investigation, geophysical and soil gas surveys were
conducted to define the landfill boundaries and to select locations for test pits. During OU-1 Phase |l studies,
seven test pits were excavated and sampled to characterize the extent and contents of the landfill, and five
s0il borings were advanced to further definethe vertical and lateral extent of constituents of potential concern
detected during the test pit sampling. In August 1996, two additional soil borings were advanced and sampled
to collect supplemental VOC and BNA data for risk assessment purposes.

COCs and EPCs identified for soils PSC OT-12 are summarized on Tables 3-12 and 3-13. T'he
sample locations where COCs were detected are shown on Figure 3-9. There were no monitoring wells
ingtalled at PSC OT-12, therefore, there are no COCs for future groundwater exposure at this site. The
following bullets summarize the OU-1 RI investigation at PSC OT-12.

» The geophysica survey delineated a prominent anomalous area in the western half of the site which
was interpreted as the location of landfilled material.

» Thehighest detected TRPH concentration was 1,400 mg/kg in the surficial soil sample collected from
Soil Boring SB-5. The deepest detected concentrations of TRPH werein samples collected from the
test pits at 10 feet bgs.

» Tolueneand xyleneswere the only detected V OC compounds. These compounds were only detected
in one sample collected from Test Pit TP-4. The detected concentration of toluene was 0.1 mg/kg,
and the detected concentration of xylenes was 0.07 mg/kg. VOC compounds were not detected
below the depth of 6 feet bgs.

»  BNA compounds were only detected in nine samples collected during Phase || sampling at relatively
low concentrations. The BNA detections were generally associated with TRPH. The deepest detected
concentrations of a BNA compound was BEP a 0.36 mg/Kg in the 18 to 20 foot bgs sample
collected from SB-3.

» Five samples contained lead concentrations in excess of background ranges. In general, the samples
with elevated lead concentrations also contained TRPH. The highest detected concentration of lead
was 330 mg/kg. None of the other detected metals concentrations exceed their respective
background UTLs.
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Three additiona soil bores were advanced in August 1996 in response to concerns of the quality of the
VOC and BNA data produced by the ATI Phoenix laboratory. A total of seven additiona samples
were collected. None of the samples collected from the additional soil borings contained detectable
concentrations of VOCs. BNA compounds were only detected in two surficial samples. Sixteen
different BNA compounds were detected at low concentrations. Pyrene was detected at the highest
concentration (1.4 mg/Kg). BNA compounds were not detected in either of the subsurface samples
collected in August of 1996.

The vadose zone transport model (see Section 3.1.6.4) indicates the highest concentration of modeled
constituents that could reach the bottom of the vadose zone is xylenes at 9.84 x 10 mg/L. This
concentration is well below laboratory detection limits. Modeling results indicate that it is highly
unlikely that groundwater impacts will result from existing conditions.

All data of known quality were compared to the USEPA PRGs to establish COCs for the site. As
described in Section 3.4, VOC and BNA data produced by the ATl Phoenix laboratory were not used
in the COC evaluation because they did not meet stringent data quality standards.

As shown on Table 3-12, COCs for surficial soils at PSC OT-12 are TRPH, benzo(a)pyrene,
benzo(a)anthracene, benzo(b)fluoranthene, dibenzo(a h)anthracene, arsenic, and beryllium. EPC
concentrations for average exposure to surface soils are: TRPH at 430 mg/kg; benzo(a)pyrene at 0.40
mg/kg; benzo(a)anthracene at 0.33 mg/kg; benzo(b)fluoranthene at 0.39 mg/kg;
dibenzo(a,h)anthracene at 0.18 mg/kg, arsenic at 4.4 mg/kg, and beryllium at 0.33 mg/kg. EPC
concentrations for RME exposure to surface soils are: TRPH at 840 mg/kg; benzo(a)pyrene at 1.1
mg/kg; benzo(a)anthracene at 0.81 mg/kg; benzo(b)fluoranthene at 1.2 mg/kg; dibenzo(a,h)anthracene
at 0.21 mg/kg, arsenic at 6.4 mg/kg, and beryllium at 0.46 mg/kg.

As shown on Table 3-13, COCs for combined surface and subsurface soils are TRPH, benzo(a)pyrene,
benzo(a)anthracene, benzo(b)fluoranthene, dibenzo(ah)anthracene, arsenic, and beryllium. EPC
concentrations for average exposure to combined surface and subsurface soils are: TRPH at 170
mg/kg; benzo(a)pyrene at 0.29 mg/kg; benzo(a)anthracene at 0.26 mg/kg; benzo(b)fluoranthene at 0.28
mg/kg; dibenzo(a,h)anthracene at 0.18 mg/kg, arsenic at 4.0 mg/kg, and beryllium at 0.31 mg/kg. EPC
concentrations for RME exposure to combined surface and subsurface soils are: TRPH at 290 mg/kg;
benzo(a)pyrene at 0.52 mg/kg; benzo(a)anthracene at 0.42 mg/kg; benzo(b)fluoranthene at 0.56 mg/kg;
dibenzo(a,h)anthracene at 0.19 mg/kg, arsenic at 4.9 mg/kg, and beryllium at 0.37 mg/kg.

As shown on Table 3-44, the COCs for current groundwater exposure (production well samples) are
bromoform, bromodichloromethane, chloroform, dibromochloromethane, arsenic and fluoride. EPC
concentrations for current average exposure to groundwater are: bromoform at 0.0021 mg/L;
bromodichloromethane at 0.00054 mg/L; chloroform at 0.00030 mg/L; dibromochloromethane at
0.0013 mg/L, arsenic at 0.0094 mg/L; and fluoride at 1.4 mg/L. EPC concentrations for current RME
exposure to groundwater are: bromoform at 0.0033 mg/L; bromodichloromethane at 0.00081 mg/L;
chloroform at 0.00038 mg/L; dibromochloromethane at 0.0021 mg/L, arsenic at 0.012 mg/L; and
fluoride at 2.2 mg/L. There are no COCs for future groundwater exposure because there are no
monitoring wells at the site.
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Based on the results of the Base-wide Risk Assessment (see Section 3.6), COCs identified at PSC

OT-12 were not present at concentrations high enough to cause adverse health effects under current land

use scenarios (military/industrial) or even in the unlikely event the site is converted to residentiad usage in

the future. Likewise, results of the vadose zone transport model (see Section 3.6.1.4) show that COCs

detected in the soil will not migrate to the underlying groundwater resources. As a result, there was no
need to evaluate remedia aternatives for PSC OT-12 in the OU-1 FS.

3.5.10 PSC DP-13 Drainage Ditch Disposal Area

PSC DP- 13 is located in the northwest corner of the Base (Figure 3-3). This PSC is part of a
general landfill area that was expanded to include PSC OT-10 because the site locations overlapped and
the presumed buried contents were similar (see Appendix B). During the 1940s, this site was the location
of adrainage ditch which was reportedly used for general refuse disposal. The ditch was filled and covered
when the Base was deactivated in 1946. Asphalt and concrete rubble stored in the northwest corner of the
Ste was disposed in a burial pit in 1974. No known or suspected industria-type wastes or hazardous
wastes were disposed at this site (CH2M HILL, 1982; AR# 3). Currently, a maority of the site is covered
with bare ground. The northern portion of the Site is used as a bivouac area for preparedness training. No
previous environmental investigation or sampling was performed at this site prior to the OU-1 RI.

Objectives of the Rl at PSC DP-13 were to define the boundaries of the former landfill and
characterize its contents. During the OU-1 Phase | RI, geophysical and soil gas surveys were conducted
to define the landfill boundaries and to select locations for test pits. Phase Il activities consisted of
excavating fifteen test pitsto characterize the extent and contents of the landfill. Ten soil boringswere also
advanced to further define the vertical and lateral extent of congtituents of potential concern detected in the
test pit samples. In August of 1996, three additional soil borings were advanced to collect supplemental
VOC and BNA data for risk assessment purposes.

COCs and EPCs identified for soil at PSC DP-13 are summarized in Tables 3-14 and 3-15. The
sample locations where COCs were detected are shown on Figure 3-10. There were no monitoring wells
ingtaled at PSC DP-13, therefore, there are no COCs for future groundwater exposure at this site. The
following bullets summarize the OU-1 RI investigation at PSC DP-13.
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The geophysical survey identified several localized areas with anomalous conditions. The anomalous
conditions indicated past landfilling activities had occurred. These localized areas were further
explored with test pits.

Although waste was not observed in eight of the test pits, seven pits encountered waste materials
including concrete, wood, plastic, asphalt, and wire. Test Pits TP-12 and TP-3 (located within the
bivouac area) intercepted an inactive underground utility line. A paint pail and dried paint residue were
also observed in Test Pit TP-12.

VOC compounds were not detected in any of the 37 test pit samples or 33 soil boring samples collected
at this PSC.

TRPH concentrations were detected in 23 of the test pit samples and in 12 of the soil boring samples.
The highest TRPH concentrations were detected in soil samples collected from the northern segment
of the PSC near Test Pit TP-12. The highest detected concentration of TRPH was 12,000 mg/kg in
samples collected at 5 feet bgs. The deepest occurrence of TRPH (50 mg/kg) was at 20 feet bgsin Soil
Boring SB-2.

BNAs were detected in three test pit samples and eight soil boring samples, all collected in the northern
portion of the site. BNA detections were generally associated with TRPH. The deepest occurrence of
BNAs was at a depth of 16 feet bgs. The two highest detections were for pyrene (1.5 mg/kg) and
fluoranthene (1.8 mg/kg) in surficial soil samples.

Samples of wastes collected at Test Pit TP-12 contained concentrations of chromium, lead, copper,
and zinc in excess of background ranges. The chromium and lead concentrations detected in the 5 foot
bgs sample collected at TP-12 were 15,900 mg/kg and 36,000 mg/kg, respectively. The highest copper
(3,900 mg/kg) and zinc (183 mg/kg) concentrations were detected in the six foot bgs sample.

The OU-1 vadose zone transport model (see Section 3.6.1.4) indicates the highest concentration of
modeled constituents that can be expected at the bottom of the vadose zone is TRPH at 4.25 x10%
mg/L. This concentration is well below laboratory detection limits. The modeling results demonstrate
that it is highly unlikely that there will be groundwater impacts as a result of existing conditions at
PSC DP-13.

All data of known quality were compared to the USEPA PRGs to establish COCs for the site. As
described in Section 3.4, VOC and BNA data produced by the ATl Phoenix laboratory were not used
in the COC evaluation because they did not meet stringent data quality standards.

As shown on Table 3-14, the COCs for surficial soils at PSC DP-13 are TRPH, arsenic, and
beryllium. EPCs for average exposure to surface soils at DP-13 are TRPH at 300 mg/kg; arsenic at
4.7 mg/kg; and beryllium at 0.38 mg/kg. EPCs for RME exposureto surface soils at DP-13 are TRPH
at 530 mg/kg, arsenic at 6.3 mg/kg, and beryllium at 0.47 mg/kg.

As shown on Table 3-15, the COCs for combined surficial and subsurface soils at PSC DP-13 are
TRPH, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, arsenic,
beryllium, chromium, copper, and lead. EPCs for average exposure to combined surface and
subsurface soils at DP-13 are TRPH at 410 mg/kg, benzo(a)anthracene at 0.24 mg/kg, benzo(a)pyrene
at 0.23 mg/kg, benzo(b)fluoranthene at 0.27 mg/kg, dibenzo(a h)anthracene at
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0.099 mg/kg, arsenic at 4.2 mg/kg, beryllium at 0.35 mg/kg, chromium at 310 mg/kg, copper at 120
mg/kg, and lead at 700 mg/kg. EPCs for RME exposure to combined surface and subsurface soils are:
TRPH at 790 mg/kg, benzo(a)anthracene at 0.33 mg/kg, benzo(a)pyrene at 0.32 mg/kg,
benzo(b)fluoranthene at 0.36 mg/kg, dibenzo(a h)anthracene at 0.11 mg/kg, arsenic at 5.1 mg/kg,
beryllium at 0.39 mg/kg, chromium at 820 mg/kg, copper at 250 mg/kg, and lead at 1,800 mg/kg.

» Asshown on Table 3-44, the COCs for current groundwater exposure (production well samples) are
bromoform, bromodichloromethane, chloroform, dibromochloromethane, arsenic and fluoride. EPC
concentrations for current average exposure to groundwater are: bromoform, at 0.0021 mg/L;
bromodichloromethane at 0.00054 mg/L; chloroform at 0.00030 mg/L; dibromochloromethane at
0.0013 mg/L, arsenic at 0.0094 mg/L; and fluoride at 1.4 mg/L. EPC concentrations for current RME
exposure to groundwater are: bromoform, at 0.0033 mg/L; bromodichloromethane at 0.00081 mg/L;
chloroform at 0.00038 mg/L; dibromochloromethane at 0.0021 mg/L, arsenic at 0.012 mg/L; and
fluoride at 2.2 mg/L. There are no COCs for future groundwater exposure because there are no
monitoring wells at the site.

Based on the results of the Base-wide Risk Assessment (see Section 3.6), COCsidentified at PSC DP-
13 were not present at areas of current exposure at concentrations high enough to cause adverse health
effects. Results of the vadose zone transport model (see Section 3.6.1.4) also showed that COCs detected
in the soil will not migrate to the underlying groundwater resources. However, the concentration of
chromium and lead detected in a waste samples collected at Test Pit TP-12 could theoretically cause
adverse hedlth affects if long-term exposure were to occur.

Test Pits TP-12 (located near the side of a maintained road within the bivouac area) intercepted an
inactive underground utility line. A paint pail and dried paint residue were also observed in Test Pit TP-12.
Wastes collected from that test pit at a depth of 5 feet bgs contained chromium at 15,900 mg/kg and lead
at 36,000 mg/kg. Because the wastes are buried and the surface area is maintained, direct exposure is not
likdy under current land use scenarios. However, exposure to these buried wastes could result if
excavation were to occur at certain areas of the site or if the site were developed for residentia purposes.
For this reason, remedia alternatives were developed for PSC DP-13 in the OU-1 FS as a protective
measure.

3.5.11 PSC L E-14 Old Salvage Yard Burial Site

PSC LF- 14 consists of a former landfill site located in the northeastern corner of the Base (Figure
3-3). In the 1940s, this site was part of the main drainage cana (unlined) for the north end of the Base. The
cana was abandoned when the path of the drainage was changed in the 1950s. The abandoned canal may
have been used as a landfill and was completely filled and covered by 1962. According to interviews with
Base
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personnel, PCB-containing transformer fluids may have been disposed in the ditch in the northern portion

of this site. The site is currently unpaved and covered with bare ground. No previous environmental
investigation or sampling was performed at this site prior to the OU-1 RI.

The objectives of the Rl at PSC LF-14 were to define the boundaries of the former drainage ditch
landfill and to characterize its content. During the OU-1 investigation, geophysical and soil gas surveys
were conducted to define the landfill boundaries and to select locations for test pits. Phase Il activities
consisted of excavating four test pits and sampling 10 soil borings. Two additional soil borings were
advanced in August 1996 to collect supplemental VOC and BNA data for risk assessment purposes.

COCs and EPCs identified for soil at PSC LF-14 are summarized in Tables 3-16 and 3-17. The

sampl e locations where COCs were detected are shown on Figure 3-11. There were no monitoring wells
ingtalled at PSC LF-14, therefore, there are no COCs for future groundwater exposure at this site. The
following bullets summarize the OU-1 RI investigation at PSC LF-14.

* The geophysical survey at PSC LF- 14 showed anomalies across the entire survey area. However,

most of the data collected was considered inconclusive because of interference from a variety of
nearby surface debris and other cultural features (e.g. fencing) in the survey area.

» Samples collected from soil borings drilled in the northern limb of the site were the only samples with
detections of organic constituents. The highest detected TRPH concentration was 2,400 mg/kg in the
surficial sample collected from Soil Boring SB-8. TRPH concentrations decreased with increasing
depth and were not detected below the depth of 30 feet bgs.

e Theonly VOC compound detected was xylenes at a concentration of 0.24 mg/kg in the subsurface
sample collected from Soil Boring SB-26.

» BNA compounds were detected in five samples collected from the northern limb of the site. Detected
BNA concentrations ranged from trace amounts to a maximum detection of 23 mg/kg of
butylbenzylphthalate. BNA detections were generally associated with TRPH and were not detected
below 35 feet bgs.

» PCBswere detected at relatively high concentrations in the central section of the northern limb of the
site. PCB concentrations ranged from near laboratory detection limits to 2,300 mg/kg. The highest
PCB concentration was detected in deep soil collected at Soil Boring SB-8 at a depth of 20 feet bgs.

« The highest detected concentrations of silver (4.8 mg/kg), cadmium ( 5.7 mg/kg), lead (88 mg/kg),
chromium (376 mg/kg), and zinc (737 mg/kg) do exceed their statistically derived background values.
All of the samplesthat contained metals concentrations in excess of background ranges were collected
at the surface in the northern limb of the site. TRPH was detected in a mgjority of the samples with
elevated metals concentrations.



FINAL OU-1 ROD
Luke AFB, Arizona
20 January 1999
Page 3-36

¢ The OU-1 vadose zone transport model indicates the highest concentration of modeled constituents
that can be expected at the bottom of the vadose zone is TRPH at 2.47 x 10%° mg/L. This
concentration is well below laboratory detection limits. The modeling results demonstrate that it is
highly unlikely that there will be groundwater impacts as a result of existing conditions.

« All data of known quality were compared to the USEPA PRGs to establish COCs for the site. As
described in Section 3.4, certain site characterization data produced by the ATI Phoenix laboratory
were not used in the COC evaluation because they did not meet stringent data quality standards.

» As shown on Table 3-16, COCs for surficial soils at PSC LF-14 are TRPH, PCBs, benzo(a)pyrene,
arsenic, beryllium, and chromium. EPCs for average exposure to surficial soil are: TRPH at 540
mg/kg, PCBs at 1.7 mg/kg, benzo(a)pyrene at 0.12 mg/kg, arsenic at 4.1 mg/kg, beryllium at 0.44
mg/kg, and chromium at 51 mg/kg. EPCs for RME exposure to surficial soil are: TRPH at 1,100
mg/kg, PCBs at 3.6 mg/kg, benzo(a)pyrene at 0.15 mg/kg, arsenic at 5.8 mg/kg, beryllium at 0.62
mg/kg, and chromium at 100 mg/kg.

e As shown on Table 3-17, COCs for combined surface and subsurface soils are TRPH, PCBs,
benzo(a)pyrene, arsenic, beryllium, and chromium. EPCs for average exposure to combined surface
and subsurface soil are: TRPH at 280 mg/kg, PCBs at 1.0 mg/kg, benzo(a)pyrene at 0.13 mg/kg,
arsenic at 4.4 mg/kg, beryllium at 0.43 mg/kg, and chromium at 18 mg/kg. EPCs for RME exposure
to surficial soil are: TRPH at 570 mg/kg, PCBs at 2.1 mg/kg, benzo(a)pyrene at 0.16 mg/kg, arsenic
at 5.4 mg/kg, beryllium at 0.53 mg/kg, and chromium at 21 mg/kg.

« Asshown on Table 3-44, the COCs for current groundwater exposure (production well samples) are
bromoform, bromodichloromethane, chloroform, dibromochloromethane, arsenic and fluoride. EPC
concentrations for current average exposure to groundwater are: bromoform, at 0.0021 mg/L;
bromodichloromethane at 0.00054 mg/L; chloroform at 0.00030 mg/L; dibromochloromethane at
0.0013 mg/L, arsenic at 0.0094 mg/L; and fluoride at 1.4 mg/L. EPC concentrations for current
RME exposure to groundwater are: bromoform, at 0.0033 mg/L; bromodichloromethane at 0.00081
mg/L; chloroform at 0.00038 mg/L; dibromochloromethane at 0.0021 mg/L, arsenic at 0.012 mg/L;
and fluoride at 2.2 mg/L. There are no COCs for future groundwater exposure because there are no
monitoring wells at the site.

Based on the results of the Base-wide Risk Assessment (see Section 3.6), COCs identified at PSC
LF-14 were not present at areas of potential exposure at concentrations high enough to cause adverse
health effects under current land use scenarios. Although relatively high PCB concentrations (2,300 mg/kg)
were detected at the site, the depth at which this concentration was detected was greater than 16 feet bgs.
As detailed in the Base-wide risk assessment, exposure to soil at depths greater than 16 feet is unlikely,
and therefore, data collected below the depth of 16 feet are not incorporated into the risk calculations or
occurrence tables.
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Sampling results for deep soils (>16 feet bgs) are only used in vadose zone transport model to evaluate

the potential for groundwater impacts. Results of the vadose zone transport model (see Section 3.6.1.4)

show that COCs detected in the soil at PSC LF-14 will not migrate to the underlying groundwater
resources.

However, the concentrations of PCBs and chromium present in combined surface and subsurface
soils (0 to 16 feet bgs) could theoretically cause adverse hedth affects in unlikely event that PSC LF-14
were devel oped for residential purposes in the future. For this reason, remedial aternatives were developed
for PSC LF-14 in the OU-1 FS as a protective measure.

3.5.12 PSC SS-15 Facility 328 Spill Site

PSC SS-15 consists of the Fuels Quality Control Laboratory (Facility 328) in the northeastern portion
of the Base (Figure 3-3). The Fuels Quality Control Laboratory performs quality control testing of fuels
used in aircraft. A spill of approximately 1000-gallons of fuel was reported to have occurred at this site
during replacement of an old underground fuel line with a new aboveground fuel line. This event was
attributed to Fecility 328, Site Number 15 on page 1V-10 of the IRP Phase | Report (CH2M HILL, 1982;
AR#3). Because there are no fuel tanks associated with this facility, the reference to Facility 328 was most
likdy an editorial error. Prior to the beginning ofthe OU-1 field investigation, the FFA parties agreed to
remove PSC SS- 15 from the NPL process and placed it under the jurisdiction of the ADEQ UST program
for any and all remedia activities. A consensus statement (Appendix B) was signed in 1993 to document
this decision. There were no environmenta investigations or sampling performed at this site during the
OU-1RI

3.5.13 PSC SS-16 Facility 321 USTs

PSC SS-16 is located in the northeastern portion of the Base (Figure 3-3), east of the Former Outside
Transformer Storage Area (PSC SS-11). Facility 321 contains six 50,000-gallon USTs used for storage
of motor fuels (MOGAYS), diesdl fud, and jet propulsion (JP)-4 jet fuel. Records indicated that spills occur
infrequently at Facility 321 as aresult of overfilling of tanks. A minor spill, estimated to be less than 1,000
gallons, was reported to have occurred near Facility 321 when the connection was made from underground
lines to aboveground lines in 1964. Overfilling spills were reported to be insgnificant, and the bulk of the
spilled fuel would have evaporated since the area surrounding the tanks is paved. Prior to the beginning
of the OU-1 field investigation, the FFA parties agreed to remove PSC SS-16 from the NPL process and
placed
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it under the jurisdiction of the ADEQ UST program for any and al remedia activities. A consensus
statement (Appendix B) was signed in 1993 to document this decision. There were no environmental

investigations or sampling performed at this site during the OU-1 RI.

3.5.14 PSC SS-17 Former DPDO Yard

PSC SS-17 consists of the former Defense Property Disposal Office (DPDO) facility located in the
northeastern corner of the Base (Figure 3-3). The Site occupies approximately 13-acres. Forty percent of
the site is paved with old asphalt and concrete pads and 60-percent is soil ground cover. During the 1950s
and 1960s, hazardous materials and 55-gallon drums of industrial wastes were stored on the floor of the
former DPDO building. The hazardous waste included spent thinners and strippers, paint, solvents,
mercury- contaminated rags, and asbestos-containing material.

In 1986, al wastes were shipped from the site for proper disposal in California. Soil samples and
samples of the concrete pad were collected in May 1986. None of the samples contained detectable
concentrations of potential contaminants. The DPDO yard was listed as “closed” on September 21, 1988,
with closure acknowledged by ADEQ on September 30,1988. Despite its “closed” status, PSC SS-17 was
included in the OU-1 RI.

Objectives of the RI at PSC SS-17 were to assess the surficial and subsurface soils at the site to
determine the nature and extent of any detected constituents of potential concern. During the OU-1
investigation, a geophysical survey was conducted to screen for buried drums or other objects that could
interfere with drilling. Twelve soil borings were advanced and sampled during Phase Il activities. One
additional soil boring was sampled in August of 1996 to collect supplemental VOC and BNA data for risk
assessment purposes.

COCs and EPCs identified for soil & PSC SS-17 are summarized in Tables 3-18 and 3-19. The
sample locations where COCs were detected are shown on Figure 3-12. There were no monitoring wells
ingtalled at PSC SS-17, therefore, there are no COCs for future groundwater exposure at this site. The
following bullets summarize the OU-1 RI investigation at PSC SS-17.

» TRPH was detected in at least one sample from each boring. The highest TRPH concentrations were
reported in the surficial sample collected from Soil Boring SB-5, which contained 7,000 mg/kg.
TRPH concentrations were not reported below 28 feet.
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* BNA compounds were only detected in one sample. An estimated concentration of 0.7 mg/kg of
di-n-octylphthalate was reported in the surficial sample collected from the boring drilled in August
1996. Only one VOC compound was detected (acetone at 0.9 mg/kg) in one surficial sample.

» PCBswere detected in four samples. The highest detected concentration was 0.30 mg/kg in asurficial
soil sample.

« The highest detected concentrations of beryllium (2.6 mg/kg), cadmium (24.6 mg/kg), copper (189

mg/kg), lead (169 mg/kg), silver (2 mg/kg), and zinc (366 mg/kg) do exceed their respective
background UTLs.

« The OU-1 vadose zone transport model indicates the highest concentration of modeled constituents
that can be expected to leach to the bottom of the vadose zone is TRPH at 1.42 x 10%° mg/L. This
concentration is well below laboratory detection limits. The modeling results demonstrate that it is
highly unlikely that there will be groundwater impacts as a result of existing conditions at PSC
SS-17.

« All data of known quality were compared to the USEPA PRGs to establish COCs for the site. As

described in Section 3.4, VOC and BNA data produced by the ATI Phoenix laboratory were not used
in the COC evaluation because they did not meet stringent data quality standards.

e As shown on Table 3-18, the COCs for surficial soils at PSC SS-17 are TRPH, PCBs, arsenic and
beryllium. EPCs for average exposure to surficial soils are: TRPH at 1,600 mg/kg, PCBs at 0.079
mg/kg, arsenic at 3.1 mg/kg, and beryllium at 0.59 mg/kg. EPCs for RME exposure to surficial soils
are. TRPH at 4,000 mg/kg, PCBs at 0.13 mg/kg, arsenic at 4.3 mg/kg, and beryllium at 1.3 mg/kg.

¢ As shown on Table 3-19, the COCs for combined surface and subsurface soils are TRPH, PCBs,
arsenic and beryllium. EPCs for average exposure to combined surface and subsurface soils are:
TRPH at 640 mg/kg, PCBs at 0.079 mg/kg, arsenic at 4.0 mg/kg, and beryllium at 0.51 mg/kg. EPCs
for RME exposure to surficial soils are: TRPH at 1,300 mg/kg, PCBs at 0.13 mg/kg, arsenic at 5.1
mg/kg, and beryllium at 0.81 mg/kg.

« Asshownon Table 3-44, the COCs for current groundwater exposure (production well samples) are
bromoform, bromodichloromethane, chloroform, dibromochloromethane, arsenic and fluoride. EPC
concentrations for current average exposure to groundwater are: bromoform at 0.0021 mg/L;
bromodichloromethane at 0.00054 mg/L; chloroform at 0.00030 mg/L; dibromochloromethane at
0.0013 mg/L, arsenic at 0.0094 mg/L; and fluoride at 1.4 mg/L. EPC concentrations for current
RME exposure to groundwater are:  bromoform, at 0.0033 mg/L; bromodichloromethane at 0.00081
mg/L; chloroform at 0.00038 mg/L; dibromochloromethane at 0.0021 mg/L, arsenic at 0.012 mg/L;
and fluoride at 2.2 mg/L. There are no COCs for future groundwater exposure because there are no
monitoring wells at the site.

Based on the results of the Base-wide Risk Assessment (see Section 3.6), COCs identified at PSC
SS-17 were not present at concentrations high enough to cause adverse hedlth effects under current land
use scenarios (military/industrial) or even in the unlikely event the Site is converted to residential usage in
the
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future. Likewise, results of the vadose zone transport model (see Section 3.6.1.4) show that COCs detected

in the soil will not migrate to the underlying groundwater resources. As a result, there was no need to
evauate remedia aternatives for PSC SS-17 in the OU-1 FS.

3.5-15 PSC ST-19 BX Leaking USTs

PSC ST-19 consists of an area of soil contamination resulting from leakage of petroleum fuel from
former USTs located at the former Base Military Gasoline Station, Facility 299. This facility was located
in the northeast portion of the Base (Figure 3-3). The site was used for the dispensing of unleaded gasoline
and diesel fudl for use by military vehicles. Currently, this site is covered with asphalt pavement and is part
of the Base vehicle maintenance facility. Facility 299 consisted of three 10,000-gallon USTSs.

On August 18, 1987, a release of unleaded gasoline at this facility was reported to the ADEQ.
Investigation of the site after UST removal confirmed the presence of gasoline contamination. Subsequent
subsurface investigations showed the contamination to be confined to depths of less than 70-feet and a
limited areal extent. Depth to groundwater is approximately 360 feet bgs. A complete discussion of the
dte investigation and evaluation is contained in the report Leaking Underground Storage Tank
Assessment-Phase 11 (Water Resources Associates, 1989). Upon review of this report, the ADEQ UST
Compliance Unit issued aformal case closure letter dated November 1, 1989. Prior to the beginning of the
OU-1 fidld investigation, the FFA parties agreed that the site would remain under the jurisdiction of the
ADEQ UST program. A consensus statement (Appendix B) was signed to document this arrangement.
There were no environmental investigation or sampling performed at this site during the OU-1 RI.

3.5.16 PSC SD-20 Oil/Water Separator Canal and Earth Fissure

PSC SD-20 consists of a drainage cana located on the southern side of the Base (Figure 3-3). This
unlined cana originates at the Oil/Water Separator 912, approximately 100-feet north of ‘N’ Street, and
extends southward. The 912 oil/water separator system serves two drainage systems, a 30-inch diameter
system for the areas to the northwest and a 43-inch diameter system for an area to the northeast.
Occasiondly during past storm events, stagnant oily water in the 30-inch subsystem overflowed into the
oil/water separator
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canal. Recent upgrades to the Base sewer system have eliminated the potentia for additional discharges

to the canal. Two earth fissures, apparently resulting from differentia land subsidence, are present at the
end of the drainage canal.

During the IRP, Phase I, Stage 2 Investigation, Weston conducted a variety of investigations. The
soil-gas survey consisted of collecting soil-gas samples at regular intervals aong the cana from its origin
to where it crossed the Base boundary, along two perpendicular transects of the canal. Six 100-foot deep
s0il borings were advanced and sampled, and 20 sediment samples were collected from the canal.
Surface-water samples were collected on two separate occasions. The groundwater investigation consisted
of installing two groundwater monitoring wells (MW-102 and MW- 103) and collecting three rounds of
groundwater samples. Results of this investigation are presented in the Phase Il IRP Report (Roy F.
Weston, 19883, b; AR# 8,45).

During the OU-1 investigations, additional soil boring samples, sediment samples, and groundwater
samples were collected to determine the presence of constituents of potential concern, to evaluate the
dimensions of any impacted areas, and to assess risk. Fourteen soil borings and 18 sediment borings were
advanced and sampled. Three groundwater monitoring wells (MW-112S, MW-112D, and MW-113) were
aso ingaled and sampled. The three new monitoring wells and two existing monitoring wells (MW-102
and MW-103) were sampled during quarterly and semi-annua base-wide groundwater monitoring.

Additional studies were also performed at the site during the OU-1 RI to evauate the potential
effects of the nearby Luke Salt Body and earth fissures on contaminant transport and migration pathways.
A complete discussion of the methodology, insults, and conclusions of the earth fissure study can be found
in Appendix R of the OU-1 Remedid Investigation Report (Geraghty & Miller, Inc. 1997a; AR# 188 and
189) and in a separate report which was started by the U.S. Geological Survey and finished by Geraghty
& Miller (Geraghty & Miller, 1996b).

COCs and EPCs identified for soil at PSC SD-20 are summarized in Tables 3-20 and 3-22. COCs
and EPCs identified for groundwater monitoring well samples collected at PSC SD-20 are summarized
on Table 3-22. The sample locations where COCs were detected are shown on Figure 3-13. The following
bullets summarize the OU-1 RI investigation at PSC SD-20.

» A total of 62 soil samples and 35 sediment samples were collected and analyzed for TRPH, VOCs,
BNAs, and metals.
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TRPH was detected in 23 of the 62 soil boring samples and 16 of the 35 sediment samples collected
at PSC SD-20. The highest detected concentration of TRPH was 3,700 mg/kg in the sediment sample
collected approximately 400-feet downstream from the head of the canal at a depth of 0 to 1 foot bgs.
Detected TRPH concentrations generally decreased with increasing distance from the head of the
cana. The deepest detected concentration of TRPH (10 mg/kg) was in the soil sample from the soil
boring for groundwater Monitoring Well MW-112D at a depth of 130 to 132 feet bgs.

VOCs were only detected in soil and sediment samples collected at the head of the canal. Toluene was
the only VOC which was detected in any soil or sediment samples collected at the site. The highest
detected concentration of toluene was 0.1 mg/kg. The deepest depth at which toluene was detected
was 16 feet bgs.

BNAs were only detected in one soil and two sediment samples collected at the head of the canal.

BNA compounds were only detected in samples that also contained TRPH. BNA compounds were
not detected below 8 feet bgs.

The OU-1 vadose zone transport model indicates the highest concentration of modeled constituents
that can be expected at the bottom of the vadose zone is TRPH at 1.31 x 10% mg/L. This
concentration is well below laboratory detection limits. Modeling results demonstrate it is highly
unlikely that there will be groundwater impacts as a result of existing conditions at PSC SD-20.

The doming of the Luke Salt Body has apparently affected the hydrostratigraphic units in this area
and has created different hydrogeological regimes in the northern and southern portions of the site.
Water level dtitudes in wells located at the northern portion of the site (MW-102 and MW-103) are
typicaly 50 to 70-feet lower than wells located at the southern portion of this site (MW-112S, MW-
112D, and MW-113). As aresult it is not possible to accurately calculate apparent gradients and
water level contours for the PSC SD-20 area.

Groundwater quality at this PSC was assessed by collecting and analyzing groundwater samples from
Monitoring Wells MW-102, MW-103, MW-112S, MW-112D, and MW-113.

TCE, PCE, and toluene have consistently been detected at concentrations near laboratory detection
limits in groundwater samples from Monitoring Wells MW-112S and MW-113 prior to the third
quarter of 1995. VOC compounds have not been detected in any groundwater samples collected after
the second quarter of 1995.

Only three groundwater samples collected at the site contained detectable concentrations of BNA
compounds. BEP was detected in groundwater samples collected from Monitoring Wells MW-102
and MW-103 in the fourth quarter of 1991. BEP has not been detected in any subsequent samples
collected from these two wells. Benzoic acid was the only other BNA compound detected in
groundwater samples collected at the site. Benzoic acid was detected at a concentration of 40
micrograms per liter (ug/L) in the groundwater sample collected from Monitoring Well MW-112S
in the fourth quarter of 1993. BNAs have not been detected prior to or after this isolated occurrence.
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« All data of known quality were compared to the USEPA PRGs to establish COCs for the site. As
described in Section 3.4, VOC and BNA data produced by the ATl Phoenix laboratory were not used
in the COC evaluation because they did not meet stringent data quality standards.

» As shown on Table 3-20, the COCs for surficial soils at PSC SD-20 are TRPH, benzo(a)pyrene,
arsenic, and beryllium. EPCs for average exposure to surficial soils are: TRPH at 320 mg/kg,
benzo(a)pyrene at 0.19 mg/kg, arsenic at 3.3 mg/kg, and beryllium at 0.41 mg/kg. EPCs for RME
exposure to surficial soils are: TRPH at 530 mg/kg, benzo(a)pyrene at 0.21 mg/kg, arsenic at 3.8
mg/kg and beryllium at 0.48 mg/kg.

* As shown on Table 3-21, the COCs for combined surface and subsurface soils at PSC SD-20 are
TRPH, benzo(a)pyrene, arsenic, and beryllium. EPCs for average exposure to combined surface and
subsurface soils are: TRPH at 210 mg/kg, benzo(a)pyrene at 0.17 mg/kg, arsenic at 4.9 mg/kg, and
beryllium at 0.32 mg/kg. EPCs for RME exposure to combined surface and subsurface soils are:
TRPH at 360 mg/kg, benzo(a)pyrene at 0.19 mg/kg, arsenic at 5.9 mg/kg and beryllium at 0.37
mg/kg.

« Asshown on Table 3-44, the COCs for current groundwater exposure (production well samples) are
bromoform, bromodichloromethane, chloroform, dibromochloromethane, arsenic and fluoride. EPC
concentrations for current average exposure to groundwater are: bromoform, at 0.0021 mg/L;
bromodichloromethane at 0.00054 mg/L; chloroform at 0.00030 mg/L; dibromochloromethane at
0.0013 mg/L, arsenic at 0.0094 mg/L; and fluoride at 1.4 mg/L. EPC concentrations for current
RME exposure to groundwater are: bromoform, at 0.0033 mg/L; bromodichloromethane at 0.00081
mg/L; chloroform at 0.00038 mg/L; dibromochloromethane at 0.0021 mg/L, arsenic at 0.0 12 mg/L;
and fluoride at 2.2 mg/L.

« Asshown on Table 3-22, the COCs for future groundwater exposure at the site are arsenic and lead.
COCs for future current groundwater exposure are from monitoring well samples. It should be noted
that although other VOC and BNA compounds (such as TCE, PCE, and BEP) were detected in
monitoring well samples, these compounds were not detected at concentrations above the USEPA
PRGs, and therefore were not identified as COCs. EPCs for future average exposure to groundwater
are arsenic at 0.014 mg/L and lead at 0.0067 mg/L. EPCs for future RME exposure to groundwater
are arsenic at 0.016 mg/L and lead at 0.010 mg/L.

Based on the results of the Base-wide Risk Assessment (see Section 3.6), COCs identified at PSC
SD-20 were not present at concentrations high enough to cause adverse health effects under current land
use scenarios (military/industrial) or even in the unlikely event the site is converted to residential usage in
the future. Likewise, results of the vadose zone transport model (see Section 3.6.1.4) show that COCs
detected in the soil will not migrate to the underlying groundwater resources. As a result, there was no
need to evaluate remedia alternatives for PSC SD-20 in the OU-1 FS
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3.5.17 PSC SD-21 Wastewater Treatment Plant Effluent Canal

PSC SD-21 is located approximately 2-miles east of the Base, south of Glendale Avenue, adjacent
to the west bank of the Agua Fria River (Figure 3-3). Prior 1997, treated effluent was discharged to this
canal from the Base WWTP. The cana and associated wetlands comprised approximately 33-acres. The
water in the cana is categorized as effluent dominated surface water according to the ADEQ. In 1997,
effluent discharge to the canal was discontinued and discharge was piped to the new Luke AFB golf course
for irrigation.

In 1986 and 1987, the WWTP effluent canal was assessed during the IRP, Phase |l, Stage 2
Investigation (Roy F. Weston, Inc., 1988; AR# 8,45). During this investigation soil gas samples, soil
borings samples, and sediment samples were collected aong the canal. Effluent samples were collected
over three days in January 1987 and additional sampling was conducted in February 1987. A single
monitoring well (MW-101) was installed in 1986, and groundwater samples were collected in 1986 and
1987.

During the OU-1 investigations, soil boring samples, sediment samples, surface-water samples, and
groundwater samples were collected to determine the presence of congtituents of potential concern, to
evaluate the dimensions of any impacted areas, and to assess risks associated with the effluent canal.

COCs and EPCs identified for soil at PSC SD-21 are summarized in Tables 3-23 and 3-24. COCs
and EPCs identified for sediments at PSC SD-21 are summarized on Table 3-25. COCs and EPCs for
surface water and groundwater are summarized on Tables 3-26 and 3-27, respectively. The sample
locations where COCs were detected are shown on Figure 3-14. The following bullets summarize the
OU-1 RI invegtigation at PSC SD-21.

¢ VOC compounds were only detected in one soil boring sample and one sediment sample. The only
VOC compound detected in soil boring samples was a trace concentration (<0.1 mg/kg) of toluene
in thel8 to 20 foot bgs sample collected from Soil Boring SB-4. The only VOC compound detected
in sediment samples was 0.6 mg/kg of acetone in sediment sample SD-7.

« BNAswere only detected in three soil boring samples and one sediment samples. A trace level of BEP
(<0.17 mg/kg) was detected in the 24 to 26 foot sample from Soil Boring SB-1 and the sediment
sample SD-3. BNAs were detected in the 6 to 8 foot sample from Soil Boring SB-3 and the surficia
sample from Soil Boring SB-5. BNA compounds were detected at the highest concentration in the
surficial sample collected at Soil Boring SB-5. The highest detected concentration of a BNA
compound was 1.5 mg/kg of benzo(b)fluoranthene.
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The highest detected concentrations of silver (30 mg/kg), cadmium (3 mg/kg), copper (81.4 mg/kg),
lead (48 mg/kg), and zinc (166 mg/kg) in three sediment samples do slightly exceed background
ranges. Metals concentrations detected in soil boring samples do not exceed background ranges.

VOCs were not detected in the surface-water samples. Inorganic constituents detected in surface
water samples were within limits numeric water quality standards with only a few exceptions.

The OU-1 vadose zone transport model indicates the highest concentration of modeled constituents
that can be expected to leach to the bottom of the vadose zone is toluene at 2.30 x 107 mg/L.
Modeling results demonstrate it is highly unlikely that there will be groundwater impacts as a result
of existing conditions at PSC SD-21.

Groundwater samples collected from Monitoring Well MW-101 contained BNA and VOC
compounds on only one occasion. The groundwater sample collected during the second quarter of
1994 contained acetone and carbon disulfide at concentrations of 23 and 25 ug/L, respectively.
Groundwater samples collected approximately 2 months later did not contain these compounds.

The highest detected concentrations of metals in groundwater samples were al below their respective
background UTLs with the exception of copper. The highest detected concentration of copper (0.092
mg/L) does dlightly exceed its background UTL of .056 mg/L, however it is within the range of
naturally occurring concentrations included in the background data set.

All data of known quality were compared to the USEPA PRGs to establish COCs for the site. As
described in Section 3.4, VOC and BNA site characterization data produced by the ATT Phoenix
laboratory were not used in the COC evaluation because they did not meet stringent data quality
standards.

As shown on Table 3-23, the COCs for surficial soils at PSC SD-21 are benzo(b)fluoranthene,
benzo(a)pyrene, dibenzo(ah)anthracene, arsenic and beryllium. EPCs for average exposure to
surficial soils at PSC SD-21 are: benzo(b)fluoranthene at 0.56 mg/kg, benzo(a)pyrene at 0.25 mg/kg,
dibenzo(a,h)anthracenc at 0.085 mg/kg, arsenic at 3.9 mg/kg, and beryllium at 0.28 mg/kg. EPCs for
RME exposure to surficial soils are: benzo(b)fluoranthene at 1.9 mg/kg, benzo(a)pyrene at 0.74
mg/kg, dibenzo(ah)anthracene at 0.085 mg/kg, arsenic at 5.3 mg/kg, and beryllium at 0.36 mg/kg.

As shown on Table 3-24, the COCs for combined surface and subsurface soils at PSC SD-21 are
benzo(b)fluoranthene, benzo(a)pyrene, dibenzo(ah)anthracene, arsenic and beryllium. EPCs for
average exposure to combined surface and subsurface soils at PSC SD-21 are: benzo(b)fluoranthene
at 0.32 mg/kg, benzo(a)pyrene at 0.17 mg/kg, dibenzo(a, h)anthracene at 0.085 mg/kg, arsenic at 3.6
mg/kg, and beryllium a 0.26 mg/kg. EPCs for RME exposure to surficial soils are:
benzo(b)fluoranthene at 0.80 mg/kg, benzo(a)pyrene at 0.34 mg/kg, dibenzo(a,h)anthracene at 0.085
mg/kg, arsenic at 4.4 mg/kg, and beryllium at 0.30 mg/kg.

As shown on Table 3-25, the COCs for sediments at PSC SD-21 are arsenic and beryllium. EPCs

for average exposure to sediments are: arsenic at 9.2 mg/kg and beryllium at 0.44 mg/kg. EPCs for
RME exposure to sediments are arsenic at 15 mg/kg and beryllium at 0.65 mg/kg.
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* As shown on Table 3-26, COCs for surface water at PSC SD-21 are arsenic and lead. EPCs for
average exposure to surfacewater are arsenic at 0.029 mg/L and lead at 0.031 mg/L, EPCs for RME
exposure to surfacewater are arsenic at 0.073 mg/kg and lead at 0.10 mg/L.

» Asshown on Table 3-44, the COCs for current groundwater exposure (production well samples) are
bromoform, bromodichloromethane, chloroform, dibromochloromethane, arsenic and fluoride. EPC
concentrations for current average exposure to groundwater are: bromoform, at 0.0021 mg/L;
bromodichloromethane at 0.00054 mg/L; chloroform at 0.00030 mg/L; dibromochloromethane at
0.0013 mg/L, arsenic at 0.0094 mg/L; and fluoride at 1.4 mg/L. EPC concentrations for current
RME exposure to groundwater are: bromoform, at 0.0033 mg/L; bromodichloromethane at 0.00081
mg/L; chloroform at 0.00038 mg/L; dibromochloromethane at 0.0021 mg/L, arsenic at 0.012 mg/L;
and fluoride at 2.2 mg/L.

« Asshown on Table 3-27, COCs for future groundwater exposure are arsenic and lead. These COCs
were detected in samples collected from groundwater monitoring wells at the site. EPCs for future
average exposure to groundwater are arsenic at 0.0042 mg/L and lead at 0.0030 mg/L. EPCs for
future RME exposure to groundwater are arsenic at 0.0078 mg/L and lead at 0.0057 mg/L.

Based on the results of the Base-wide Risk Assessment (see Section 3.6), COCs identified at PSC
SD-21 were not present at concentrations high enough to cause adverse health effects under current land
use scenarios (military/industrid) or even in the unlikely event the site is converted to residentia usage in
the future. Likewise, results of the vadose zone transport model (see Section 3.6.1.4) show that COCs
detected in the soil will not migrate to the underlying groundwater resources. As a result, there was no
need to evaluate remedial aternatives for PSC SD-21 in the OU-1 FS.

3.5.18 PSC DP-24 Base Ammunition Storage Area

PSC DP-24 consists of the Ammunition Storage area located south of the Base along 24th Street
(Figure 3-3). The siteis generdly circular, encompassing approximately 420 acres. The Base has used the
dte for storage of explosive ordinance and ammunition since the 1950's. During the July 1990 Project
Managers Mesting, the site history and conditions were reviewed. Prior to the beginning of the OU-1 field
investigation, the FFA parties agreed not to include DP-24 on the list of CERCLA sites because it had been
identified as a PSC due to a clerical error that occurred in the compilation of the original list of sites. A
consensus statement (Appendix B) was signed to document this decision.
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3.5.19 PSC L F-25 Northwest L andfill

PSC LF-25 consists of an area formerly used for landfilling located aong the southwest boundary of
the Base, between the west perimeter and the northwest runway (Figure 3-3). This narrow site occupies
approximately 43-acres. Portions of PSC LF-25 are located immediately downrange of the Base skeet
shooting range (PSC OT-41). Small locdized sections of the site were used as a landfill for construction
debris in the past for an undetermined length of time, but it has not been used since 1989.

In January 1990, a geophysical and organic vapor survey was conducted in the southern part of PSC
LF-25. Approximately 80 individual objects were identified and catdoged. The remainder of the site
(approximately one-third of the total area) was determined to be clear of metallic objects.

In preparation for the OU-1 investigation, the USAF removed the construction debris which was
landfilledin the southern portion of the site to facilitate subsurface sampling at this area. The landfill contents
were sifted as they were excavated. The only containers identified were several empty drums labeled as
containing concrete curing compound. All excavated materia, the mgjority of which was concrete rubble, was
removed and taken to a permitted solid waste construction landfill. The site currently consists of a grassy
swale.

The objectives of the Rl at PSC LF-25 were to define the boundaries of any former landfills and to
characterize their content. During the OU-1 investigations, geophysical and soil gas surveyswere conducted
to define landfill boundaries and to select locations for test pits. Fifteen test pits were also excavated and
sampled. Five soil borings were advanced and sampled to further define the extent of constituents detected
in the test pit samples and for risk assessment purposes. Additional sampling was also conducted at thissite
during the ecological risk assessment field sampling program.

COCsand EPCsidentified for soil at PSC LF-25 are summarized in Tables 3-28 and 3-29. The sample
locations where COCs were detected are shown on Figure 3-15. There were no monitoring wells installed
at PSC LF-25, therefore, there are no COCs for future groundwater exposure at this site. The following
bullets summarize the OU-1 RI investigation at PSC LF-25.
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The geophysical data indicated that nearly the entire site is free of anomalies that would suggest the
presence of landfilling or past disposal activities. The largest anomalies at the site were associated
with stockpiled construction debris and rubble which were removed by the Base just prior to the OU-1
RI.

TRPH concentrations were detected in 14 of 32 test pit samples and three of ten soil boring samples.
The highest detected concentration of TRPH was only 290 mg/kg in the surficial sample collected
from Soil Boring SB-1. The sample collected from Test Pit TP-15 at 7 feet bgs showed the deepest
detection of TRPH (250 mg/kg).

The only VOC compound detected was xylenes. A concentration of 0.14 mg/kg of xylenes was
detected in the sample collected from Soil Boring SB-4 at a depth of 8 to 10 feet bgs.

BNA compounds were detected at low concentrations in samples collected from Test Pits TP-10,
TP-14, and TP-15 and Soil Boring SB-5. The highest detected concentration was for
benzo(b)fluoranthene, which was detected at a concentration of 2.3 mg/kg. Detected BNA
concentrations did not exceed a depth of 10 feet bgs.

The highest detected concentrations of antimony (368 mg/kg), beryllium (7.6 mg/kg), and lead
(10,100 mg/kg) do exceed their respective background UTL s and the range of concentrationsincluded
in the background data set. The surficial sample collected from Test Pit TP-9 contained the highest
concentration of beryllium and elevated concentrations of lead (66 mg/kg). Similarly, the surficial
sample collected from Test Pit TP-11 contained the only detection of antimony, dightly elevated
concentrations of beryllium, and the highest detected concentration of lead.

The highest detections of beryllium (7.6 mg/kg), lead (10,100 mg/kg), and antimony (368 mg/kg)
appear to be related to the presence of shot associated with the nearby skeet range (PSC OT-41).
With only one exception, soil samples containing these metals at concentrations above the background
UTLs were collected from Test Pits TP-9, TP-11, and TP-12 which are located directly downrange
of the skeet range.

The OU-1 vadose zone transport model indicates the highest concentration of modeled constituents
that can be expected at the bottom of the vadose zone is TRPH at 6.61 x 10%* mg/L. This
concentration is well below laboratory detection limits. Modeling results demonstrate it is highly
unlikely that there will be groundwater impacts as a result of existing conditions at PSC LF-25.

All data of known quality were compared to the USEPA PRGs to establish COCs for the site. As
described in Section 3.4, certain site characterization data produced by the ATI Phoenix laboratory
were not used in the COC evaluation because they did not meet stringent data quality standards.

As shown on Table 3-28, COCs for surficial soils at PSC LF-25 are TRPH, antimony, arsenic,
beryllium, and lead. EPCs for average exposure to surficial soils are: TRPH at 71 mg/kg, antimony
at 24 mg/kg, arsenic at 3.5 mg/kg, beryllium at 1.4 mg/kg, and lead at 610 mg/kg. EPCs for RME
exposure to surficia soils are: TRPH at 110 mg/kg, antimony at 61 mg/kg, arsenic at 4.9 mg/kg,
beryllium at 2.3 mg/kg, and lead at 1,600 mg/kg.
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* As shown on Table 3-29, COCs for combined surface and subsurface soils are TRPH,
benzo(a)pyrene, antimony, arsenic, beryllium, and lead. EPCs for average exposure to combined
surface and subsurface soils are: TRPH at 43 mg/kg, benzo(a)pyrcne at 0.10 mg/kg, antimony at
12 mg/kg, arsenic at 3.0 mg/kg, beryllium at 1.1 mg/kg, and lead a 290 mg/kg. EPCs for RME
exposure to combined surface and subsurface soilsare: TRPH at 64 mg/kg, benzo(a)pyreneat 0.10
mg/kg, antimony at 29 mg/kg, arsenic at 3.6 mg/kg, beryllium a 1.5 mg/kg, and lead a 770 mg/kg.

* Asshown on Table 344, the COCsfor current groundwater exposure (production well samples) are
bromoform, bromodichloromethane, chloroform, dibromochl oromethane, arsenic and fluoride. EPC
concentrations for current average exposure to groundwater are: bromoform, at 0.0021 mg/L;
bromodichloromethane a 0.00054 mg/L; chloroform at 0.00030 mg/L; dibromochloromethane at
0.0013 mg/L, arsenic at 0.0094 mg/L; and fluoride a 1.4 mg/L. EPC concentrations for current
RME exposure to groundwater are: bromoform, at 0.0033 mg/L ; bromodichloromethane at 0.00081
mg/L; chloroform at 0.00038 mg/L ; dibromochloromethane at 0.0021 mg/L, arsenic at 0.0 12 mg/L;
and fluoride at 2.2 mg/L. There are no COCs for future groundwater exposure because there are
no monitoring wells at the site.

Results of the Base-wide Risk Assessment (see Section 3.6) indicate that concentrations of lead and
antimony in the surficial soils at PSC LF-25 could potentially cause adverse health effects if prolonged
exposure, such as excavation work, were to occur. Only one area of the site, adjacent to the skeet range,
contained lead and antimony at elevated concentrations.

M etal shot, containing lead and antimony, still routinely fall on the site because the adjacent Base Skeet
Shooting Range is il active. Treatability studies conducted as part of the OU-1 FS (Geraghty & Miller,
1998d) have shown that if the shot is physicaly removed from the soil, residua lead and antimony
concentrations would not present health concerns. Regardless of the source of the lead and antimony
contaminants, remedia aternatives were developed for soils at PSC LF-25 in the OU-1 FS as a protective
measure.

3.5.20 PSC SD- 26 Hush House Canal

PSC SD-26 consists of a surface drainage cand located southeast of the Hush Houses (Figure 3-3).
This canal merges with the Oil/Water Separator canal (PSC SD-20) at a location southwest of the Base
Ammunition Storage Area. The combined flows discharge to an area of subsidence fissures. From the mid
1960s until 1993, the oil/water separators attached to the Hush Houses discharged directly into PSC SD-26.
The oil/water separators were connected to the Base' sWWTPin 1993 and no longer discharge to the canal.
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Drainage from the runway and taxiway to the west, and most of the facilities for the 944th Tactical Air
Group are aso channeled into the Hush House canal. This site was not included in any |RP documents or
reports. No previous environmental investigation or sampling was performed at this site prior to the OU-1
RI.

OU-1 Phase | and Phase Il activities consisted of collecting sediment samples from 24 |ocations and
drilling 10 soil borings. In August of 1996, three additiona soil borings were drilled and sampled to collect
supplemental VOC and BNA datafor risk assessment purposes. Additional surface sediment sampleswere
also collected in anticipation of a request from the Agency for Toxic Substances and Disease Registry
(ATSDR) for data to prepare a health risk assessment.

COCs and EPCs identified for soil at PSC SD-26 are summarized in Tables 3-30 and 3-31. The
sample locations where COCs were detected are shown on Figure 3-16. There were no monitoring wells
ingtalled at PSC SD-26, therefore, there are no COCs for future groundwater exposure at this site. The
following bullets summarize the OU-1 Rl investigation at PSC SD-26.

« TRPH concentrations were detected in 21 of the soil boring samples and in 19 of the sediment
samples. TRPH concentrations ranged up to 19,000 mg/kg in the surficial sample collected from Soil
Boring SB-4. The highest concentrations were detected in soil samples collected near the center of
the northern segment of the canal. The deepest occurrence of TRPH was at 38 feet bgs.

* VOCs were detected in two of the 45 soil boring samples, while none of the 49 sediment samples
contained VOCs. VOCs were only detected in samples collected from Soil Boring SB-4. The highest
detected concentrations were toluene at 3 mg/kg, xylenes at 18 mg/kg, and ethylbenzene at 4 mg/kg.
All reported in the surficial sample. The vertical extent of VOCs was limited to 8 feet bgs in Sail
Boring SB-4.

« BNAs were detected in ten of the soil boring samples and in two of the sediment samples. BNA
compounds were generally associated with TRPH, and were detected in only one sample collected
below a depth of 8 feet bgs. This only deep detection was BEP at a depth of 150 feet bgs. BEP is a
commonly introduced in the sample at the laboratory.

« The highest detected concentrations of cadmium (4.3 mg/kg) and zinc (199 mg/kg) do exceed
statistically derived background UTLs and the range of concentrations included in the background
data set. Only three samples contained concentrations of zinc above the background UTL. The
distribution and magnitude of these detections are scattered at various depths and locations across the
site and do not clearly indicate “hot spots’ indicative of past operational practices.
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The OU- 1 vadose zone model indicates the highest concentration of modeled
constituents that can be expected at the bottom of the vadose zone is xylenes at 2.93 x
1024 mg/L. This concentration is well below laboratory detection limits. Modeling results
demondtrate it is highly unlikely that there will be groundwater impacts as a result of
existing conditions at PSC SD-26.

All data of known quality were compared to the USEPA PRGs to establish COCs for the
site. Asdescribed in Section 3.4, certain Site characterization data produced by the ATI
Phoenix laboratory were not used in the COC eval uation because they did not meet
stringent data quality standards.

As shown on Table 3-30, COCs for surficial soils at PSC SD-26 are TRPH,
benzo(a)pyrene, arsenic, and beryllium. EPCs for average exposure to surface soils are:
TRPH at 460 mg/kg, benzo(a)pyrene at 0.087 mg/kg, arsenic at 4.1 mg/kg, and beryllium
at 0.34 mg/kg. EPCs for RME exposure to surface soils are TRPH at 1,100 mg/kg,
benzo(a)pyrene at 0.088 mg/kg, arsenic at 4.9 mg/kg and beryllium at 0.38 mg/kg.

As shown on Table 3-31, COCs for combined surface and subsurface soils are also
TRPH, benzo(a)pyrene, arsenic, and beryllium. EPCs for average exposure to combined
surface and subsurface soils arc: TRPH at 370 mg/kg, benzo(a)pyrene at 0.087 mg/kg,
arsenic at 4.5 mg/kg, and beryllium at 0.30 mg/kg. EPCs for RME exposure to combined
surface and subsurface soils are TRPH at 870 mg/kg, benzo(a)pyrene at 0.089 mg/kg,
arsenic at 5.3 mglkg and beryllium at 0.34 mg/kg.

As shown on Table 3-44, the COCs for current groundwater exposure (production well
samples) are bromoform, bromodichloromethane, chloroform, dibromochloromethane,
arsenic and fluoride. EPC concentrations for current average exposure to groundwater
are. bromoform, at 0.0021 mg/L; bromodichloromethane at 0.00054 mg/L; chloroform at
0.00030 mg/L; dibromochloromethane at 0.0013 mg/L, arsenic at 0.0094 mg/L; and
fluoride at 1.4 mg/L. EPC concentrations for current RME exposure to groundwater are:
bromofonn, a 0.0033 mg/L; bromodichloromethane at 0.00081 mg/L ; chloroform at
0.00038 mg/L; dibromochloromethane at 0.0021 mg/L, arsenic at 0.012 mg/L; and
fluoride at 2.2 mg/L. There are no COCs for future groundwater exposure because there
are no monitoring wells a the site.

Based on the results of the Base-wide Risk Assessment (see Section 3.6), COCs identified at
PSC SD-26 were not present at concentrations high enough to cause adverse health effects under current

land use scenarios (military/industria) or even in the unlikely event the site is converted to residentia

usage in the future. Likewise, results of the vadose zone transport model (see Section 3.6.1.4) show that

COCs detected in the soil will not migrate to the underlying groundwater resources. As aresult, there was
no need to evaluate remedia aternatives for PSC SD-26 in the OU-1 FS.
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3.5.21 PSC LF-37 Northeast L andfill

PSC LF-37 is located in the northeast corner of the Base and occupies approximately 11.9 acres
(Figure 3-3). The site iscurrently unpaved except for the perimeter road. The Base canal and arailroad spur
are located adjacent to the north side of the site. This site was not investigated in any IRP documents or
reports. No previous environmental investigations were performed at this site prior to the OU-1 RI. During
the OU- 1 Phase | investigations, ageophysical survey was conducted to determine the extent of the landfill.
Phase |1 activities consisted a soil gas survey and excavating six test pits. In August 1996, one additional soil
boring was advanced to collect additional VOC and BNA data for risk assessment purposes.

COCs and EPCs identified for soil a PSC LF-37 are summarized in Tables 3-32 and 3-33. The
sample locations where COCs were detected are shown on Figure 3-17. There were ho monitoring wells
installed at PSC LF-37, therefore, there are no COCs for future groundwater exposure at this site. The
following bullets summarize the OU-1 RI investigation at PSC LF-37.

. Numerous geophysical anomalies occur across most of PSC LF-37. Most of these anomalies
are interpreted to be associated with buried objects that may be associated with past
landfilling or disposa activities.

. TRPHs were detected in three of the 13 test pit samples, ranging in concentrations from 15
to 540 mg/kg. The highest TRPH concentration (540 mg/kg) was detected in a surficial
sample collected at Test Pit TP-3. Detected TRPH concentrations were limited to 10 feet

bgs.
. VOCs and cyanide were not detected in any of the samples collected at the site.
. BNA compounds were detected in three samples, the surficia sample from Test Pit TP-3,

and the surficial and subsurface samples from Soil Boring SB-1. The highest detected BNA
compound, 1.2 mg/kg of butylbenzylpthalate, was collected from the surficiad sample from
Test Pit TP-3.

. The only sample with metals concentrations in excess of the background ranges was
collectedfrom Test Pit TP-4 at adepth of 3-7 feet bgs. The highest concentrations of barium
(334 mg/kg), cadmium (29.5 mg/kg), copper (561 mg/kg), nickel (58.5 mg/kg), lead (597
mg/kg), and zinc (2,270 mg/kg) were detected in this sample. Severd metallic waste
materias were noted in this test pit at this depth.

. Samples collected form Test Pit TP-4 at PSC LF-37 were sampled for asbestos and found
to contain a non-friable form of asbestos-containing material (ACMs). Non-friable asbestos
ACMs are generally not considered a health hazard unless they are subjected to abrasive or
damaging conditions which might release asbestos fibers to the air.



FINAL OU-1 ROD
Luke AFB, Arizona
20 January 1999
Page 3-53

. The OU-1 vadose zone transport model indicates the highest concentration of modeled
constituents that can be expected to leach to the bottom of the vadose zone is
buty](benzyl)phthalate at 1.13 x 10 mg/L. This concentration is well below laboratory
detection limits. The modeling results demonstrate that it is highly unlikely thet there will be
groundwater impacts as a result of existing conditions at PSC LF-37.

. All data of known quality were compared to the USEPA PRGs to establish COCs for the
site. As described in Section 3 4, VOC and BNA data produced by the All Phoenix
laboratory were not used in the COC evaluation because they did not meet stringent data
quality standards.

. Asshown on Table 3-32, COCsfor surficial soilsat PSC LF-37 are TRPH, benzo(a)pyrene,
arsenic, and beryllium. EPCsfor average exposureto surficial soilsare TRPH at 140 mg/kg,
benzo(a)pyrene at 0.15 mg/kg, arsenic at 4.3 mg/kg, and beryllium at 0.40 mg/kg. EPCsfor
RME exposure to surficial soils are TRPH at 450 mg/kg, benzo(a)pyrene a 0.30 mg/kg,
arsenic at 8.5 mg/kg, and beryllium at 0.61 mg/kg.

. As shown on Table 3-33, COCs for combined surface and subsurface soils are TRPH,
benzo(a)pyrene, arsenic, beryllium, and lead. EPCs for average exposure to combined
surface and subsurface soils are TRPH at 52 mg/kg, benzo(a)pyrene at 0.11 mg/kg, arsenic
at 5.4 mg/kg, beryllium at 0.51 mg/kg, and lead at 70 mg/kg. EPCs for RME exposure to
combined surface and subsurface soils are TRPH at 130 mg/kg, benzo(a)pyrene at
0.15mg/kg, arsenic a 6.9 mg/kg, beryllium at 0.62 mg/kg, and lead at 160 mg/kg.

. As shown on Table 3-44, the COCs for current groundwater exposure (production well
sampl es) arebromoform, bromodi chloromethane, chloroform, dibromochloromethane, arsenic
and fluoride. EPC concentrations for current average exposure to groundwater are:
bromoform, at 0.0021 mg/L; bromodichloromethane at 0.00054 mg/L ; chloroform at 0.00030
mg/L; dibromochloromethane at 0.00 13 mg/L, arsenic a 0.0094 mg/L; and fluoride at 1.4
mg/L. EPC concentrations for current RME exposure to groundwater are: bromoform, at
0.0033 mg/L; bromodichloromethane at 0.00081 mg/L, chloroform a 0.00038 mg/L;
dibromochloromethane at 0.0021 mg/L, arsenic a 0.0 12 mg/L; and fluoride at 2.2 mg/L.
There are no COCsfor future groundwater exposure because there are no monitoring wells
a the site.

Based on the results ofthe Base-wide Risk Assessment (see Section 3.6), COCs identified at PSC
LF-37 were not present at concentrations high enough to cause adverse health effects under current land use
scenarios (military/industria) or even in the unlikely event the site is converted to residential usage in the
future, Likewise, results of the vadose zone transport model (see Section 3.6.1.4) show that COCs detected
in the soil will not migrate to the underlying groundwater resources. Asaresult, there was no need to evaluate
remedia alternatives for PSC LF-37 in the OU-1 FS.
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3.5.22 PSC SD-38 QOil/Water Separator at the Auto Hobby Shop

PSC SD-38 is located near the middle of the Base at the northwest corner of "D" Street and 3rd
Street (Figure 3-3). The site consists of the former oil/water separator serving Building 248, the old Base Auto
Hobby Shop. In March 1991, the SD-38 oil/watcr separator was inspected as part of the RCRA Facilities,
Assessment (RFA). It was discovered that this oil/water separator did not have a concrete bottom. This
separator has since been removed. Samples of the dudge from the bottom of the oil/water separator were
submitted for laboratory analysis by the Base. Other than the dudge sampling, no previous investigations or
environmental sampling was performed at this site prior to the OU-1 RI.

PSC SD-38 was originaly assigned to the OU-2 investigation. In May of 1992 during the OU-2
investigation, three soil borings were advanced and sampled to assess the nature and extent of the impact at
the site. Because OU-2 data indicated a deep soil impact and thus a potential threat to groundwater, the site
was reclassified as an OU-1 PSC. During the OU-1 investigation, three soil borings were advanced and
sampled to further evaluate the vertical and horizontal extent of any impact. A groundwater monitoring well
(MW-117) was also installed and sampled it this time to evaluate groundwater quality at the site. In August
of 1996, one additional boring was advanced and sampled to collect supplemental VOC and BNA data for
use in the risk assessment.

COCs and EPCs identified for soil at PSC SD-38 are summarized in Tables 3-34 and 3-35. COCs
and EPCs identified for groundwater monitoring well samples collected at PSC SD-38 are surnmarized on
Table 3-36. The sample locations where COCs were detected are shown on Figure 3-18. The following
bullets summarize the OU-1 RI investigation at PSC SD-38.

. TRPH was detected in 12 of the 51 soil samples. The highest detected concentration was
58,000 mg/kg in the sample collected directly below the former separator at adepth of 8 feet
bgs. The deepest detection of TRPH (90 mg/kg) was at a depth of 256 feet bgs in Soil
Boring SB-5 which was a so drilled through the center of the former separator.

. VOCsdetected in the soil beneath the separator included BTEX TCE, PCE, dichloroethene
(DCE), and acetone. The maximum depth at which VOCswere detected was 200 feet bgs.
However, dl the data with VOC detections did not satisfy data vaidation requirements for
use in the risk assessment. As per USEPA guidance, this data is not presented on the
occurrence tables and was not used to determine COCs or EPCs.

. BNA compounds were detected to a maximum depth of 100 feet bgs. The BNA compound
detected in the highest concentration was 2-methyl naphthalene at 25 mg/kg. However, dl
the
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datawith BNA detections did not satisfy validation requirements for use in the risk assessment.
As per USEPA guidance, this datais not presented on the occurrence tables and was not used
to determine COCs or EPCs.

In response to concerns of the quality of the VOC and BNA data produced by the ATI Phoenix
laboratory, the FFA parties determined that one additional soil boring was to be advanced in
August 1996. A total of two additional samples (2 subsurface) were collected. This sampling
occurred after the oil/water separator was excavated and removed. VOCs and BNAs were not
detected in this boring. The depth of the excavation is not known, however, it is assumed that
the impacted soils beneath the separator were removed.

Lead and antimony were the only two metals detected at concentrations above background
ranges. The only samples with elevated metals concentrations were the 6 to 8 feet bgs and 8
to 10 feet bgs samples collected from directly below the separator in Soil Boring SB-3. These
samples also contained the highest detected concentrations of organic chemicals.

The OU-1 vadose zone transport model indicates the highest concentration of modeled
constituents that can be expected at the bottom of the vadose zoneis 1,2 Dichloroethene at 2.61
x 10° mg/L. This concentration is well below laboratory detection limits. Modeling results
demonstrate it is highly unlikely there will be groundwater impacts as a result of leaching of
exigting contaminants at PSC SD-38. It should be noted that although the ATI Phoenix
laboratory data was not used in the risk assessment, it was used in the vadose zone transport
model.

The estimated depth to groundwater at the time of installation of the oil/water separator in the
late 1950s was approximately 230 feet bgs. Currently, groundwater occurs below the site at
approximately 315 feet bgs. The apparent gradient and direction of groundwater flow is 0.002
foot per feet to the southwest.

None of the seven groundwater samples collected at the site during quarterly sampling contained
detectable concentrations of VOCs or BNA compounds or metals concentrations above their
respective background ranges.

All data of known quality were compared to the USEPA PRGs to establish COCs for the site.
As described in Section 3.4, VOC and BNA data produced by the ATI Phoenix laboratory were
not used in the COC evaluation because they did not meet stringent data quality standards.

As shown on Table 3-34, COCs for surficial soils at PSC SD-38 are arsenic and beryllium.
EPCs for average exposure to surficial soils are arsenic at 7.8 mg/kg and beryllium at 0.47
mg/kg. EPCs for RME exposure to surficial soils are arsenic at 16 mg/kg and beryllium at 1.2
mg/kg.

As shown on Table 3-35, COCs for combined surface and subsurface soils are TRPH, arsenic,
beryllium, and lead. EPCs for average exposure to combined surface and subsurface soils are
TRPH at 7,700 mg/kg, arsenic at 5.8 mg/kg, beryllium at 0.26 mg/kg, and lead at 54 mg/kg.
EPCs for RME exposure to combined surface and subsurface soils are TRPH at 16,000 mg/kg,
arsenic at 7.8 mg/kg, beryllium at 0.37 mg/kg, and lead at 120 mg/kg.

As shown on Table 3-44, the COCs for current groundwater exposure (production well
samples) are bromoform, bromodichloromethane, chloroform, dibromochloromethane, arsenic
and fluoride. EPC concentrations for current average exposure to groundwater are:
bromoform, at 0.0021
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mg/L; bromodichloromethane a 0.00054 mg/L; chloroform a 0.00030 mg/L;
dibromochloromethane at 0.0013 mg/L, arsenic at 0.0094 mg/L; and fluoride at 1.4 mg/L. EPC
concentrations for current RME exposure to groundwater are: bromoform, at 0.0033 mg/L;
bromodichloromethane at 0.00081 mg/L ; chloroform at 0.00038 mg/L ; dibromochloromethane
at 0.0021 mg/L, arsenic at 0.0 12 mg/L; and fluoride at 2.2 mg/L.

. As shown on Table 3-36, there are no COCs for future groundwater exposure. Even though
monitoring well samples were collected from the site, none ofthe samples contained constituents
above the USEPA PRGs, therefore, there were not COCS identified.

Based on the results ofthe Base-wide Risk Assessment (see Section 3.6), COCs identified at PSC
SD-38 were not present at areas of potential exposure at concentrations high enough to cause adverse health
effects under current land use scenarios. Results of the vadose zone transport model (see Section 3.6.1.4)
show that COCs detected in the soil will not migrate to the underlying groundwater resources. However, the
concentration of TRPH detected below the former oil/water separator could theoretically cause adverse
hedlth affects in unlikely event that PSC SD-38 were developed for residential purposes in the future.

Soil samples collected directly beneath the former oil/water separator at a depth of 8 feet bgs
contained TRPH at a concentration of 58,0000 mg/kg. Because the soils containing elevated concentrations
of TRPH are located at depth, direct exposure is not likely under current land use scenarios. Prolonged
exposure to the TRPH in the subsurface soils could result if the site were devel oped for residential purposes
inthe future. Asaprotective measure, remedia alternativeswere developed for PSC SD-38inthe OU-1FS.

3.5.23 PSC SD-39 Waste Discharge at Old L ockheed Site

PSC SD-39 consists oftwo separate areas located near the northern end ofthe inboard runway
(Figure 3-3). According to information obtained during the RFA conducted in March 1991 (Geraghty & Miller,
1993d; AR# 125), the facilities in the area were used by the Base for aircraft ground equipment (AGE)
maintenance prior to 1964. Lockheed Aircraft company occupied the facilitiesin the areafrom 1964 to 1982.
Presently, the facilities are occupied by the 405th TPW Maintenance Shop. Thissite wasidentified asaPSC
because of the lack of information on the composition and quantity of wastes released. No previous
environmenta investigation or sampling was performed at this site prior to the OU-1 RI.

During the OU-1 investigation, seven soil boring were advanced and 37 samples were collected to

determine the dimensions of any impactedareas. In August of 1996, three additiona soil boringsweredrilled
and seven additional samples were collected to supplement the VOC and BNA data for risk assessment
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purposes. The sample locations where COCs were detected are shown on Figure 3-19. Cocs and EPCs
identified for soil at PSC SD-39 are summarized in Tables 3-37 and 3-38. There were no monitoring wells
ingtalled at PSC SD-39, therefore, there are no COCs for future groundwater exposure at this site. The
following bullets summarize the OU-1 RI investigation at PSC SD-39.

. TRPH was detected in nine of 37 samples that were analyzed for TRPH. TRPH detections
were generaly limited to surficid soilswith the exception of Soil Boring SB-3. The maximum
depth at which TRPH was detected was 40 feet bgs in Soil Boring SB-3. The highest
detected TRPH concentrations was 2,000 mg/kg in the surficia sample collected from Soil
Boring SB-2.

. VOCs wereidentified in two of 44 samples that were analyzed for VOC compounds. Both
samples contained 0.9 mg/kg of PCE. Thiswasthe only VOC compound that was detected.
VVOC compounds were not detected below the depth of 2 feet bgs.

. BNAs were reported in four of the 37 samples that were analyzed for BNA compounds. In
genera, BNA compounds were only detected in the surficial samples. The surficid sample
collected from Soil Boring SB-1 contained the highest detected concentrations and most
detected BNA compounds.

. Lead was detected in four surficial samples at concentrations in excess of the background
UTL. The highest detected concentration of lead was 125 mg/kg in the duplicate surficia
sample collected from Soil Boring SB-1. The surficial samples collected from Soil Boring
SB-1 aso contained cadmium at concentrations dightly greater than its background UTL.
The surficial samples collected from Soil Borings SB-3 and SB-5 contained lead at 36 mg/kg

and 25 mg/kg respectively.

. The OU-1 vadose zone transport model indicates the highest concentration of modeled
constituents that can be expected at the bottom of the vadose zone is tetrachloroethene
(PCE) a 2.68 x 10® mg/L. This concentration is well below laboratory detection limits. The
modeling results demonstrate that it is highly unlikely that there will be groundwater impacts
as aresult of existing conditions at PSC SD-39.

. All data of known quality were compared to the USEPA PRGs to establish COCs for the
site. As described in Section 3.4, VOC and BNA data produced by the ATI Phoenix
laboratory were not used in the COC evaluation because they did not meet stringent data
quality standards.

. As shown on Table 3-37, COCs for surficia soils at PSC SD-39 are TRPH and arsenic.
EPCs for average exposure to surficial soils are TRPH at 420 mg/kg and arsenic at 7.4
mg/kg. EPCsfor RME exposureto surficia soilsare TRPH at 950 mg/kg and arsenic at 9.2

mg/kg.

. As shown on Table 3-38, COCs for combined surface and subsurface soils are also TRPH
and arsenic. EPCs for average exposure to combined surface and subsurface soils are
TRPH at 150 mg/kg and arsenic at 8.0 mg/kg. EPCsfor RME exposure to combined surface
and subsurface soils are TRPH at 310 mg/kg and arsenic at 9.3 mg/kg.
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. As shown on Table 3-44, the COCs for current groundwater exposure (production well
sampl es) arebromoform, bromodichloromethane, chloroform, dibromochloromethane, arsenic
and fluoride. EPC concentrations for current average exposure to groundwater are:
bromoform, at 0.0021 mg/L; bromodichloromethane at 0.00054 mg/L ; chloroform at 0.00030
mg/L; dibromochloromethane at 0.00 13 mg/L, arsenic at 0.0094 mg/L; and fluoride at 1.4
mg/L. EPC concentrations for current RME exposure to groundwater are: bromoform, at
0.0033 mg/L; bromodichloromethane a 0.00081 mg/L; chloroform a 0.00038 mg/L;
dibromochloromethane at 0.0021 mg/L, arsenic at 0.012 mg/L; and fluoride at 2.2 mg/L.
There are no COCsfor future groundwater exposure because there are no monitoring wells
a the site.

Based on the results ofthe Base-wide Risk Assessment (see Section 3.6), COCs identified at PSC
SD-39 were not present at concentrations high enough to cause adverse health effects under current land use
scenarios (military/industrial) or even in the unlikely event the Site is converted to residential usage in the
future. Likewise, results of the vadose zone transport model (see Section 3.6.1.4) show that COCs detected
in the soil will not migrate to the underlying groundwater resources. Asaresult, there was no need to evauate
remedial aternatives for PSC SD-39 in the OU-1 FS.

3.5.24 PSC OT-41 Skeet Range

PSC OT-41 consists of the Base Skeet Range. The site occupies approximately 3.27 acres located
aong the western side of the Base near the southern end of the outboard runway in atriangular extension
of the western boundary ofthe Base (Figure 3-3). The paved west perimeter road comprises 5 percent of the
ste. The remainder of the siteis desert soil and grass, except for an unlined irrigation canal which passes
through the site. The irrigation cana originates off Base and flows south aong the west boundary and exits
the Base to the south. The sitewasidentified asaPSC during the RFA because |ead shot from skeet shooting
could potentially enter the canal and could be transported off Base property.

The area where lead shot and broken clay pigeons primarily fall is not within the boundary of PSC
OT-41. Rather, the impact areas for the skeet range is further to the east of the irrigation cana within the
boundaries of PSC LF-25. The boundary of PSC OT-41 was established as such because theirrigation canal
was the point of interest for the investigation, not the impact area.
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During the OU-1 investigation, soil boring samples, sediment samples, and surface water samples
were collected to assess risk, to determine the presence of potential constituents of concern, and to evauate
the dimensions of any negatively impacted areas. Specia focus was placed on assessing whether or not
COCs were migrating off of Base property viathe irrigation canal that runs through the site.

Congtituents detected in surface soil and sediment are summarized in Tables 3-39 and 3-40,
respectively. The sampling locations where COCs were detected are shown on Figure 3-20. The following
summarizes the OU-1 RI investigation at OT-41.

. Samples collected from three sediment borings contained concentrations of lead dightly in
excess of the background ranges. Both sediment samples collected at SD-2 and SD-4 and
the surficial sample collected from SD-5 contained concentrations of lead in excess of the
background UTL of 22 mg/kg. The surficia sediment sample collected at SD-5 contained
the highest concentration of lead (33 mg/kg). This sample was collected just downstream of
the shooting area. However, sediment samples collected further downstream (SD-6) did not
contain elevated concentrations of lead. Based on these analytical results, it does not appear
that lead is being transported off-gite by the irrigation canal which passes through the site.

. Lead was not detected in any of the surface water samples.

. Based on screening against the USEPA Region IX Residentia PRGs, there are no COCs
for sediments, surface soils, or combined surface and subsurface soils at PSC OT-41.
Detected lead concentrationswere al below the USEPA Region I X residential PRGswhich

is 400 mg/kg.

. As shown on Table 3-44, the COCs for current groundwater exposure (production well
sampl es) arebromoform, bromodichloromethane, chloroform, dibromochloromethane, arsenic
and fluoride. EPC concentrations for current average exposure to groundwater are:
bromoform., at 0.0021 rng/L; bromodichloromethane at 0.00054 mg/L; chloroform at 0.00030
mg/L; dibromochloromethane at 0.0013 mg/L, arsenic at 0.0094 mg/L; and fluoride at 1.4
mg/L. EPC concentrations for current RME exposure to groundwater are: bromoform, at
0.0033 mg/L; bromodichloromethane at 0.00081 mg/L; chloroform a 0.00038 mg/L;
dibromochloromethane at 0.0021 mg/L, arsenic at 0.012 mg/L; and fluoride at 2.2 mg/L.
There are no COCsfor future groundwater exposure because there are no monitoring wells
at the site.

Because there are no COCs, there is no risk associated with exposure to the site. As aresult, there
was no need to evaluate remedial aternatives for PSC OT-41 in the OU- | FS.
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3.5.25 PSC SS-42 Bulk Fuels Storage Area

PSC SS-42 consists of aformer leaking UST site located within the eastern portion of the bulk fuels
storage area of Luke AFB (Figure 3-3). The leaking UST was part of an oil/water separator system that
received condensate from the two large aboveground fuel tanks, designated as Tanks #351 and #356.

In March 1993, the leak detection system for the oil/water separator UST sounded, indicating a
release had occurred. According to Base personnel, unusually heavy rains caused the soil around the UST
to settle. The settling apparently caused the fill line to disodge from the tank. In response, the oil/water
separator and fiberglass UST were removed from service and excavated. In September 1993, anew oil/water
separator with an aboveground storage tank was installed approximately 150 feet to the southwest of the
origina oil/water separator system location.

Environmental investigations in response to the release from the oil/water separator UST began in
March 1993. Environmental Engineering Consultants, Inc. (EEC) conducted the initid investigations. From
Marchthrough July 1993, EEC advanced seven soil borings (UST-1 through UST-7) adjacent to the oil /water
separator and leaking UST. Theresults of the EEC investigation were documented in areport entitled Report
on Subsurface Soil Investigation, Luke Air Force Base, Building 351 (EEC, 1993). Severd of the
borings; advanced to define the horizontal extent of the impact contained detections of TRPH and benzene,
toluene, ethylbenzene, and total xylenes in samples collected at depths between 70 feet and 160 feet bgs.
Because of these unexpected detections, the horizontal extent of the impact was not defined by the seven
borings advanced by EEC.

After review of the EEC data, the FFA parties added this site as a PSC in the CERCLA
investigation. Because of the depth of the impact and magnitude of the release, the FFA parties agreed that
additional investigations were warranted because of the potential for groundwater impact. Base-wide
groundwater quality is one of the primary elements of the OU-1 RI; therefore, PSC SS-42 was assigned to
OU-1in August 1993.

The objectives of the RI at PSC SS-42 were to define the horizontal extent of the impact detected
at the former oil/water separator UST, identify other potential sources of contamination at the site, and to
assess the groundwater qudity. Initid activities included conducting a geophysical survey to identify
underground linesand utilities. A soil-gas scan was a so conducted to assess the integrity of the underground
digtribution
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system and identify other potential sources of contamination. Sixteen soil borings were advanced and sampled
to determine the horizontal and vertical extent of the impacts identified at the site. Four groundwater
monitoring wells (MW-119 through MW-121, and MW-125) were also installed and sampled to evauate the
groundwater quality.

Following completion of the OU-1 Phase Il investigation, a bioventing treatability study was
conducted at the Site to determine the effectiveness of bioventing asaremedia aternative. Theinterim results
of the bioventing treatability study are provided in Bioventing Treatability Field Study Soil Permeability
and In-Stu Respiration Test Results, Analysis andRecommendations, PSC SS-42, Luke Air Force Base,
Arizona (Geraghty & Miller, Inc., 1996¢; AR# 178). Initia results of the study indicated that bioremediation
rates were slow, but the soil was permeable enough to effectively implement a SVE test.

In August 1996, the Base initiated a SVE removal action at PSC SS-42. A highly modified interna
combustion engine (ICE) is being used to draw contaminated vapors from the ground. This SV E treatability
study testing is currently ongoing, and the results are discussed in Section 2.5.1.6 of the OU-1 FS report.

COCs and EPCs identified for soil at PSC SS-42 are summarized in Tables 3-41 and 3-42. COCs

and EPCs identified for groundwater monitoring well samples collected at PSC SS-42 are summarized on
Table 3-43. The sample locations where COCs were detected are shown on Figure 3-21. Ilefollowing bullets
summarize the OU-1 RI investigation at PSC SS-42.

. The soil gas scan at PSC SS-42 included collecting soil gas samples at100 locations, 72
shdlow and 28 deep points. Sampleswere collected and analyzed for total volatile petroleum
hydrocarbons TVPH) and VOCs. Three areas showed the highest concentrations of VOCs
and TVPH: 1) inthevicinity of theformer oil/water separator and UST system, 2) thevalves
and piping located south of Tank #356, and 3) at the northern end of the abandoned hydrant
system located along the eastern side of the site.

. The highest concentrations of organic constituents were detected in soil samples collected
at the former UST location in Soil Boring SB-2. The highest concentration of Total
Petroleum Hydrocarbons (TPH) by EPA Method 8015 was 33,900 mg/kg at a depth of 70
feet bgs. BTEX compounds were also detected at their highest concentrations at this depth.
The deepest sample with detectable TPH was collected at 300 feet bgsin Soil Boring SB-2.
The deepest soil sample with detectable BTEX compounds was collected at a depth of 160
feet bgs.
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The impact at the valve cluster for Tank #356 was defined with Soil Boring SB-4. The highest
detected TPH concentration was 9,000 mg/kg in the surficial sample. The detected TPH
concentrations decreased with increasing depth, and TPH was not detected bel ow the depth of
30 feet. BTEX was only detected in samples collected above 20 feet bgs at this area.

The third area with hydrocarbon impacts were at the northern end of the abandoned hydrant
system. Soil Boring SB-13 was used to define this area. The highest detected concentration of
TPH was 8,800 mg/kg. TPH was detected to depths of 70 feet bgs in this area. BTEX
compounds were only detected in the sample collected at a depth of 8 feet bgs.

Based on current water level measurements, the direction of groundwater flow beneath the site
is to the southwest. The approximate depth to groundwater is currently 310 feet bgs,

The OU-1 vadose zone transport model indicates the conditions required to achieve current
concentrations are recharge rates of 10 inches per year or greater, and a half-life of 7 or more
years. Thisis based on sensitivity analyses that indicate that, given the appropriate conditions,
free product introduced into the system in the early 1950s could be the source of constituents
observed in the vadose zone in the vicinity of the oil/water separator. Given these conditions and
the fact that constituents are currently found at 300 feet bgs, it isvery likely that contamination
within the vadose zone will reach groundwater if left untreated.

Groundwater quality at PSC SS-42 was assessed by sampling Monitoring WellsMW-119, MW-
120, MW-121, and MW-125 during quarterly Base-Wide groundwater sampling.

TPH was detected in three monitoring wells at the site (MW-119, MW-121, and MW-125).
TPH was detected in MW-119 in February 1996 and again in May 1996. In July of 1997, TPH
was detected in monitoring wells MW-121 and MW-125. The highest detected concentration
of TPH was 970 mg/L in the sample collected at MW-121 in July of 1997. Monitoring well
MW-121 is located at the point of the release.

Prior to July of 1997, the only VOC compound detected in groundwater samples was
dichloropropane (DCP) at a maximum concentration of 2 pg/L. DCP isacommon component
of insecticides typically used for agricultural purposes. DCP has been detected in groundwater
samples collected on five different occasions from August 1993 through July 1997. DCP has
been detected on at least one occasion in each of the four monitoring wells at the site.

In July of 1997, BTEX compounds were detected for the first timein monitoring well MW-121.
This was the only other detection of VOC compounds other than DCP. Benzene was detected
at a concentration of 1.8 ug/L, toluene at 6.3 pg/L, ethylbenzene at 4.4 pg/L, and xylenes; were
detected at 12 pg/L. All of these concentrations are below the USEPA PRGs, and therefore,
these compounds are not considered COCs.

The concentration of total chromium in the groundwater samples (primary and duplicate)
collected from Monitoring Well MW-119 in the fourth quarter of 1993 did exceed the
background range of 0.12 mg/L. The primary sample contained 3.84 mg/L and the duplicate
sample contained 1.64 mg/L. The detected concentrations (3.84 mg/L and 1.64 mg/L) were an
order of magnitude greater than any ofthe other detected concentrations of total chromium
detected during Base-wide groundwater sampling. Notations on sampling logs indicated that
these samples were turbid. Both of these samples were qudified as “ Jestimated” values.
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. All data of known quality were compared to the USEPA PRGs to establish COCs for the site.
As described in Section 3.4, certain site characterization data produced by the ATI Phoenix
laboratory were not used in the COC eval uation because they did not meet stringent data quality
standards.

. As shown on Table 3-41, COCs for surficial soils at PSC SS-42 are TPH and
benzo(b)fluoranthene. EPCs for average exposure to surficial soils at PSC SS-42 are TPH at
680 mg/kg and benzo(b)fluoranthene at 1.1 mg/kg. EPCs for RME exposure to surficial soils
are TPH at 1,800 mg/kg and benzo(b)fluoranthene at 1.4 mg/kg.

. As shown on Table 3-42, COCs for combined surface and subsurface soils at PSC SS-42 are
also TPH and benzo(b)fluoranthene. EPCs for average exposure to combined surface and
subsurface soils are TPH at 780 mg/kg and benzo(b)fluoranthene at 1.1 mg/kg. EPCsfor RME
exposure to combined surface and subsurface soils are TPH a 1,500 mg/kg and
benzo(b)fluoranthene at 1.4 mg/kg.

. As shown on Table 3-43, COCs for future groundwater exposure are arsenic and chromium.
However, chromium is included as a COC for groundwater because of elevated concentrations
of total chromium in samples collected from Monitoring Well MW-119 during one sampling
event. These samples (primary and duplicate) were turbid and not representative of naturally
occurring concentrations. EPCs for future average exposure to groundwater are arsenic at
0.0031 mg/L and chromium at 0.61 mg/L. EPCs for future RME exposure to groundwater are
arsenic at 0.0044 mg/L and chromium at 1.7 mg/L.

. As shown on Table 3-44, the COCs for current groundwater exposure (production well
samples) are bromoform, bromodichloromethane, chloroform, dibromochloromcthane, arsenic
and fluoride. EPC concentrations for current average exposure to groundwater are:
bromoform, at 0.0021 mg/L ; bromodichloromethane at 0.00054 mg/L ; chloroform at 0.00030
mg/L; dibromochloromethane at 0.0013 mg/l, arsenic at 0.0094 mg/L; and fluoride at 1.4 mg/L.
EPC concentrations for current RME exposure to groundwater are:  bromoform, at 0.0033
mg/L; bromodichloromethane a 0.00081 mg/L; chloroform at 0.00038 mg/L;
dibromochloromethane at 0.0021 mg/L, arsenic at 0.012 mg/L; and fluoride at 2.2 mg/L.

Based on the results of the Base-wide Risk Assessment (see Section 3.6), COCs identified at PSC
SS-42 were not present at areas of potential exposure at concentrations high enough to cause adverse health
effects under current land use scenarios or even under residential use scenarios, However, results of the
vadose zone transport model (see Section 3.6.1.4) show that petroleum related contaminants (TPH and
BTEX) detected in the soil at PSC SS-42 could migrate to the underlying groundwater resources. Monitoring
well sampling indicates that the groundwater is not currently impacted at levels which would warrant
groundwater clean up, However, modeling shows that leaching of TPH and BTEX from the soil to the
groundwater could occur. As aprotective measure, remedial aternatives were devel oped for the soilsat PSC
SS-42 in the OU-1 FS.
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3.6 HUMAN HEALTH AND ECOLOGICAL RISK ASSESSMENT

Potential threats to human health and the environment associated with exposure to the detected COCs
were evaluated as part of the Base-wide risk assessment. Detailed descriptions of the methodology, findings,
and conclusions of the Base-wide Risk Assessment are presented in Remedial Investigation Report,
Appendix A Baseline Base-wide Risk Assessment, Luke Air Force Base, Arizona, (Geraghty & Miller,
Inc., 1997b; ARE#191,192). The following sections can only briefly summarize the methods and results of
this evauation.

3.6.1 Human Health Risk Assessment

The methodology used for the human health portion of the Base-wide risk assessment was devel oped
based on criteria established by the USEPA for conducting risk assessments at Superfund sites (USEPA,
1989b,c,d,e; USEPA, 19914a). The following sections briefly summarize the methodology used inthe eva uation
of human health risks associated with exposure to the COCs detected at each of the OU-1 PSCs

3.6.1.1 Site Characterization

Historic and current land use information for each PSC was used to assess the fate and transport of
the COCs after being released to the environment. Land use information was also used to develop possible
exposure scenarios. A discussion of historic and current land use for Luke AFB can be found in Section 3.1
of this document. Historic and current land uses at each of the OU-1 PSCs can be found on a site-by-site
basisin Section 3.5.1 through 3.5.25.

3.6.1.2 Occurrence of Constituents

The identification of the occurrence of COCs in soil was based on the analytical results of samples
collected from 1991 through 1996 during the OU-1 RI. Other dataincluded in the Base-wide risk assessment
were collected in 1989 during pre-remediation soil sampling conducted at PSC FT-07E by EA Engineering
and data collected in 1993 from PSC SS-42 by EEC.

Monitoring well data collected by Geraghty & Miller from 1991 through 1996 dong with production
well data collected by Luke AFB personnel from 1994 through 1996 were used to identify the occurrence of
constituents in groundwater. The results of an ambient air monitoring program conducted in 1991, during the
OU-1 RI, were used to represent the occurrence of constituents in ambient air.
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Only data of known quality were selected for use in the risk assessment. As previoudly discussed in
Section 3.4, VOC and BNA data produced by the ATI Phoenix laboratory were not used in the identification
of the occurrence of COCs. All data of known quality were tabulated in occurrence tables which summarize
the constituents that were detected, the frequency of detection, range of concentrations, the average
concentration, and the 95 percent upper confidence level (UCL).

For purposes of the exposure assessment, soil data were reduced and classified as either surficial (0
to 2 feet bgs), combined surface and subsurface (0 to 16 feet bgs), and deep (16 feet bgs and greater).
Occurrence tablesfor the surface soil, combined surface and subsurface soil, groundwater, and surface water
and sediment samples (as applicable) are grouped by PSC and presented as Tables 3-1 through 3-43. The
occurrence tables for production well groundwater samples are presented as Table 3-44. Occurrence tables
for ambient air are presented as Tables 3-45 and 3-46.

3.6.1.3 Selection of COCs

Asdescribed in Section 3.5, COCs were selected by comparing the highest detected concentration
of a condtituent to the USEPA Region IX PRGsfor unrestricted (e.g. residentia) land use (USEPA, 1996).
Congtituents detected in soil or groundwater at maximum concentrations below the respective PRGs were
not retained as COCs. This method of determining COCs is both protective and conservative because the
sampling locations were biased to areas of suspected contamination.

For each of the Sites, soil samples were collected and analyzed to determine COCs in soil. As part of
the evaluation process, the soil sampling data were first categorized by depth. Depths ranges consisted of
surficial (0 to 2 feet bgs), combined surface and subsurface (0 to 16 feet bgs), and deep (> 16 feet bgs). After
sorting the soil data by depth, the data were compared to the USEPA Region IX PRGs for unrestricted land
use. Analytes detected at a concentration in excess of the USEPA PRGs were identified as COCs.

Monitoring well sampling results were evaluated to determine COCsfor future groundwater exposure.
Monitoring well sampling data were first grouped by PSC. The results were then compared to the USEPA
PRGs to identify COCs. If during any of the sampling events an analyte was detected at a concentration
above the USEPA PRGsin any of the monitoring wells at a PSC, that analyte became a COC for the entire
ste. Monitoring well sampling data were used in the evaluation of future risks and not in the evaluation of
current



FINAL OU-1 ROD
Luke AFB, Arizona
20 January 1999

Page 3-66

risks because groundwater is not currently being pumped from any of the monitoring wells, and therefore,
there is no current exposure to groundwater from the monitoring wells.

Samples of the groundwater pumped from the production wells were collected, analyzed, and
compared to the USEPA Region IX PRGs to determine COCs for use in the evaluation of risks associated
with current groundwater exposure at Luke AFB. Because Base workers, military personnel, and other
potentia receptors would be exposed to the same groundwater regardless of where on Base they would be
working, COCs identified for current groundwater exposure are the same for al sites.

Identification of COCs in ambient air involved a two step process. First, ambient air samples were
collected at various locations in and near the PSCs. The sources of the constituents detected in the air
sampleswere assumed to be the soil, sediments, and surface waters of the various PSCs. Constituentswhich
were detected in the air samples but were not detected in any of the samples from the other media are
unlikely to be related to the PSCs and were not evaluated further. As the second part of the process,
congtituents which were detected in either the soil, sediment, or surface water samples and aso in the air
samples were screened against the USEPA Region IX PRGs for Unrestricted Land Use.

Ingenera, COCsevaluated in the human health risk assessment for soilsinclude BNAs, TRPH TPH,
PCBs, and metals. COCs in groundwater include VOCs and metals. No COCs were identified in ambient
air. A summary of the COCs detected in soil and groundwater at individual PSCsis providedin Sections3.5.1
through 3.5.25 of this document.

3.6.1.4 Fate and Transport of COCs

The fate and transport of COCs after release into the environment was evaluated for each PSC.
Mohility of a constituent is dependant on the physical and chemica properties of the constituent and
characteristics of the surrounding environment. The fate and transport of the COCsin soil and groundwater
isakey component in the exposure assessment process because it assistsin determining how areceptor could
potentially come into contact with a COC. In generd, the COCsidentified in soil are non-soluble which limits
their movement in soil and potentia for leaching to groundwater.
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Vadose zone transport modeling was conducted at each of the PSCs to assess whether the
congtituents detected in the soils and sediments could eventually leach to the groundwater, and if so, to predict
the concentrations ofthe constituents at that point. The computer model MULTIMED was usedto smulate
solute transport in the vadose zone at Luke AFB. MULTIMED is a publicly available computer code
developed for the USEPA to smulate one-dimensiond vertical flow and transport of soil water in the
unsaturated (vadose) zone. Transport processes simulated by MULTIMED include dispersion, adsorption,
and first-order decay. Whenever possible, site specific datawere used to determine the hydraulic parameters,
and transport parameters. In the absence of site specific data, model parameters were estimated from
avalable literature. A conservative approach was employed to predict defensible maximum constituent
concentrations.

With the exception of SS-42, the modeling results demondtrate that it is highly unlikely that there will
be future groundwater impact as a result of leaching of the contaminants in the soils and sediments at Luke
AFB. The climate, high evaporation rate, the presence of only moderately permeable soils, thickness of the
vadose zone (greater than 140 ft to 300 ft), low observed soil concentrations, and relatively short haf-lives
of the detected COCs dl contribute to the low potential for ground-water impacts resulting from soil
contamination at Luke AFB. The results of the modedling analysis at PSC SS-42 indicate that it is probable
that petroleum related contaminants (TPH and BTEX) within the vadose zone could reach the water table
assuming arecharge rate of at least 10 inches per year and a half-life of 7 years or more.

3.6.1.5 Toxicity Assessment

The toxicity assessment identified the primary health effects associated with the COCs and presented
the carcinogenic and noncarcinogenic toxicity values used to estimate risk. Cancer sopefactors (CSFs) have
been developed by USEPA’ s Carcinogenic Exposure Assessment Group for estimating lifetime cancer risks
associated with exposure to potentially carcinogenic chemicals. Asdiscussed below in Section 3.6.1.7, CSFs
whichare expressed in units of kilogram day per milligram (kg-day/mg), are multiplied by the estimated intake
of apotential carcinogen, in milligrams per kilogram day (mg/kg-day) to provide an upper bound estimate of
the excess|ifetime cancer risk associated with exposure at that intake level. Theterm “upper bound” reflects
the conservative estimate of the risks cal culated ftom the CSF. Use of this approach makes under estimation
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of the actual cancer risk highly unlikely. Cancer dope factors are derived from the results of human
epidemiological studies or chronic animal bioassays to which animal-to-human extrapolation and uncertainty
factors have been applied.

Reference doses (RfDs) have been developed for the USEPA for indicating the potential adverse
hedlth effects from exposure to chemicals exhibiting noncarcinogenic effects. RfDs represent “safe levels”
below which there would be no adverse health effects. RfDs, which are expressed in units of mg/kg-day, are
estimates of lifetime daily exposure levels for humans, including sengtive individuals. Estimated intakes of
chemicals from environmental media (e.g., the amount of chemical ingested from contaminated drinking
water) can be compared to the RfD. RfDs are derived from human epidemiological studies or animal studies
to which uncertainty factors have been applied (e.g., to account for the use of animal data to predict effects
on humans). These uncertainty factors help ensure that the RfDs will not underestimate the potential for
adverse noncarcinogenic effects to occur.

3.6.1.5.1 Toxicity Vaues

In the Base-wide risk assessment, CSFs, cancer classifications, RfDs, and reference concentrations
(RfCs) were taken from the USEPA Region IX PRGs (1996). If toxicity vaues were not available in the
Region IX PRG document, the toxicity vaues were taken from Integrated Risk Information System (IRIS)
(1996) or, in the absence of IRIS data, the USEPA Health Effects Assessment Summary Tables (HEAST)
(USEPA, 19953a) or other sources. Because toxicity values for derma exposure are rarely available
(appropriate toxicity data are scarce), the oral RfD and CSF are adjusted to an absorbed dose, using the
constituent-specific ora absorption efficiency, asrecommended by the USEPA (1989b), to derive an adjusted
RfD and CSF to assess dermal exposure. Constituent-specific absorption efficiencies (both oral and dermal)
for organic COCsare provided in Table 3-47. RfDsfor the COCs are presented in Table 3-48. CSFs, cancer
type or tumor sites, and carcinogen classifications for the COCs at the site are presented in Table 3-49.

3.6.1.6 Conceptual Site M odel

During thefinal step of the exposure assessment process, conceptua site models were devel oped for
each of the PSCs. The conceptua site mode includes identification of contaminant sources and points of
release to the environment, exposure pathways, exposure points, and potential receptors. Exposure can only
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occur when a receptor can directly contact released contaminants or when there is a mechanism for the
released contaminants to be transported to a receptor. Without exposure, there is no risk; therefore, the
exposure assessment is one of the key elements of a risk assessment. Conceptual site models for soil
exposure are shown on Figures 3-20 through 3-36. Conceptua site models for groundwater exposure are
shown on Figures 3-36 and 3-37.

3.6.1.6.1 Exposure Pathways and Potential Receptors

Exposure pathways and potential receptors were identified for both soil and groundwater at each
OU-1 PSC. Exposure point concentrations (EPCs) were then calculated for use in the evaluation. The
USEPA defines the EPC as the concentration of a contaminant occurring at alocation of potential contact.
EPCs were calculated for groundwater, air, surficia soils (O to 2 feet bgs), and combined surface and
subsurface soils (0 to 16 feet bgs). Potentia receptors are not typically exposed to soils below the depth of
16 feet, therefore, deep soils (> 16 feet bgs) data were only used in the vadose zone transport model (see
Section 3.6.1.4).

In accordance with USEPA guidance (USEPA, 1989d), both average and reasonable maximum
exposure (RME) doses were calculated for the potential receptors for each of the identified exposure
pathways. The RME approach is suggested by the USEPA (USEPA, 1989b) to provide areasonable estimate
of the maximum exposure (and therefore risk) that might occur. The RME corresponds to a duration and
frequency of exposure greater than is expected to occur on an average basis.

Medium-specific arithmetic average concentrations for each of the COCs were used as the EPC to
estimate average exposure conditions. The 95 percent UCL s on the arithmetic average concentrations were
used as EPCsto estimate the RME. The EPCS are determined from the site data and are the concentrations
used with exposure assumptions to estimate exposure doses. Both the UCL s and arithmetic averagesfor each
of the COCs at each PSC can be found on Tables 3-1 through 3-43. Exposure assumptions for soil and
groundwater exposures are included on Tables 3-50 and 3-5 1, respectively.

3.6.1.6. 1.1 Soil, Sediment, and Surfacewater
Based on an evaluation of current conditions at the OU-1 PSCs, civilian employees a Luke AFB

(Base workers) were identified as the most probable receptors for current or future exposure to soils at al
OU-1PSCs. The potentia also existsfor military personne to be periodically exposed to soils a thefollowing
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PSCs: RW-02, DP-13, SD-39, and SS-42. Exposure pathways evaluated include ingestion, dermal contact,
and dust inhalation.

A portion of PSCs SD-20, SD-2 1, SD-26, and OT-41 include canals. Because the canas extend
beyond the Base fenceline, the potentia existsfor the sensitive public receptors (e.g. children) to be exposed
to soils and sedimentsin the canals. PSCs SD-21 and OT-41 are the only canals that typically contain water.
Thus, the potentia exists for exposure to potentially impacted surfacewater. Exposure pathways evaluated
for surfacewater include incidental ingestion and derma contact through wading. Exposure pathways
evaluated for PSCs SD-20 and SD-26, having only dry canal beds, include ingestion, dermal contact, and dust
inhdation.

Future exposure pathways evaluated as part of the Base-wide risk assessment include al of the
scenarios discussed above plus hypothetical future excavation worker exposure to subsurface soil via
ingegtion, dermal contact, and dust inhalation. Hypothetical future excavation worker exposure was val uated
at al OU-1 PSCs except for PSCs SD-20, SD-21, SD-26, and OT-41.

Although it is unlikely that the active portions of Luke AFB will be used for residential purposesin the
future, risks from hypothetical residential exposure to surface and subsurface soil via ingestion, dermal
contact, and dust inhalation were evauated. This evaluation was completed to determine whether the PSCs
at Luke AFB are suitable for unrestricted or residential land use at some time in the future.

3.6.1.6.1.2 Groundwater

Based on an evauation of current and hypothetical future conditions, Base workersinvolved in general
maintenance activities at the OU-1 PSCs could potentially be exposed to constituents in groundwater via
ingestion and dermd contact. Military personnd could be exposed during genera daily activities at the Base
via both dermal contact and ingestion. Base residents could also be exposed to groundwater via ingestion,
dermd contact, and inhdation (steam while showering) during normal daily activities.

Production well data were used to evaluate current risks associated with exposure to groundwater at
the Base. Hypothetical future risks associated with exposure to groundwater were cal culated using datafrom
the PSCs with associated monitoring wells. For the purposes of the risk assessment, monitoring-well data
were assumed to be indicative of hypothetica future concentrations in the production wells,
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3.6.1.7 Risk Characterization

Quantitative risk estimates were calculated for al current and future exposure pathways (except
future residential) for both average and RME exposure doses. Table 3-52 summarizes risks for current
average exposure while Table 3-53 summarizes risks for current RME exposure. Table 3-54 summarizes
risks for hypothetical future exposure using average exposure doses, and Table 3-55 summarize future
risks using the RME scenario. The risk characterization results are discussed in Section 3.6.1.7.4.

The risk estimates were calculated separately for carcinogenic and noncarcinogenic effects.
Carcinogenic risks are reported as an excess lifetime cancer risk (ELCR) and the noncarcinogenic risks
are reported as a hazard index (HI). ELCRs are determined by multiplying the intake level, or exposure
dose, with the CSF. These risks are probabilities that are generally expressed in scientific notation (e.g.,
1 x 10° or 1E-6). An ELCR of 1 x 10° indicates that, as a plausible upper bound, an individua has a one
in one million chance of developing cancer as a result of the site-related exposure to a carcinogen over a
70 year lifetime under the specific exposure conditions at a site.

Potential concern for noncarcinogenic effects of a single contaminant in a single medium is
expressed as the hazard quotient (HQ) (or the ratio of the estimated intake derived from the contaminant
concentration in a given medium to the contaminant’ s RfD). By adding the HQs for al contaminants within
a medium or across al media to which a given population may reasonably be exposed, the HI can be
generated. The HI provides a useful reference point for gauging the potential significance of multiple
contaminant exposures within a single medium or across media

There are three notable exceptions to the risk assessment methodology described above. The first
exception pertains to the evauation of background concentrations of metals. Arsenic and beryllium were
generaly only detected at background levels but were identified as COCs because their naturally occurring
concentration was greater than the USEPA Region IX PRGs. A discussion on the methodology for
evauating background metals concentrations is provided as Section 3.6.1.7.1. Secondly, the methodology
used for calculating future residentia risk was different from the methodology described above. The
methodology for conducting the future residential risk assessment is discussed in Section 3.6.1.7.2. Lastly,
because there are no toxicological values for lead, risks for lead exposure were evaluated differently. A
discussion on the evaluation of exposure to lead is provided in Section 3.6.1.7.3.
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3.6.1.7.1 Background Metals

Arsenic and beryllium were generaly only detected at naturally occurring background levels and
are likely not present as a results of Base activities. They were however, conservatively retained as COCs
because their maximum detected concentrations exceeded the USEPA Region IX PRGs for unrestricted
land use. Risks associated with average and reasonable maximum exposures to naturaly occurring arsenic
and beryllium in soil and arsenic in groundwater were calculated using the exposure assumptions for each
goplicable exposure pathway, the mean (for average exposures) and 95th percent upper tolerance limit (for
RME) calculated for site-specific background samples, and appropriate toxicity data These risks were
subtracted from the total risks at each OU-1 PSC. The resulting risk is then considered to be the actual risk
potentidly related to activities at Luke AFB. The results of these calculations are shown on Tables 3-52
through 3-55.

Although severa other metals detected in soil and groundwater at background concentrations were
also carried through the risk assessment, only risks posed by potential exposure to naturally-occurring
arsenic and beryllium were evaluated separately since arsenic and beryllium contribute most significantly
to risks.

As shown on Tables 3-52 through 3-55, the actua risks attributable to Luke AFB activities (i.e.
resulting risk after “background influences’ are factored out of the equations) would be a negative number
in severa instances. This was because the “background influences’” were calculated using the average
concentrations of arsenic and beryllium in soil and arsenic in the groundwater as reported in the
background data set. For several sites, arsenic and beryllium were detected at concentrations below the
average of the background data set, but still at levels above the USEPA PRGs. Thus, arsenic and beryllium
were retained as COCs. If no other COCs were present or if other COCs were present but did not
contribute significantly to the risk level, a negative number would result if risks associated with average
background levels were subtracted. Rather than reporting a negative number, the term “negligible” was
used.

3.6.1.7.2 Future Residential Exposure

It is unlikely that the active portions of Luke AFB will ever be used for residentia purposes in the
future. Nevertheless, the regulatory agencies required an assessment of risks for hypothetical residential
exposure at each of the PSCs. This evaluation was completed to determine whether the current conditions
of the PSCs are suitable for unrestricted or residential land use at some time in the future. The evaluation
of risks
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to potential future residents at each of the PSCs was presented in “Appendix J' of the Base-wide Risk
Assessment Report (Geraghty & Miller, Inc., 1997).

Because the residential risk evaluation assesses hypothetical future exposures, default exposure
assumptions must be used. Because those same default exposure assumptions are also used in the
establishment of regulatory guidance levels, the FFA parties determined that future residential risks could
be calculated using aratio calculation (USEPA, 1995).

The ratio incorporates the EPC calculated for RME exposure to a COC in combined surface and
subsurface soils in the top half of the equation and a risk-based regulatory cleanup level in the bottom half
of the equation. Ratio calculations were conducted with each of the COCs detected at asite to provide both
an ELCR and non-cancer hazard quotient (HQ). The individual ELCRs and HQs calculated for each of
the COCs were then summed to provide atotal ELCR and M at that site. A site was considered acceptable
for residential land use if the total site ELCR was less than or equal to 1 x 10° and the HI was less than
or equal to 1. Similar to the industria risk assessment caculations, risks associated with exposure to
background concentrations of arsenic and beryllium were calculated separately and then factored out of
the total Site risk.

Both the ADEQ proposed soil remediation levels (SRLs) and the USEPA Region IX PRGs were
used in the residential exposure evauation. As an initia step, the USEPA PRGs were used in the bottom
haf of the equation. Because the USEPA PRGs are not enforceable standards, they were only used to
determine which sites required further evauation. Sites that contained ELCRs or HIs over the guidance
levels using the USEPA PRGs were further evaluated using the ADEQ SRLs during the second and fina
step of the residentia risk assessment. A summary of the future residentia risk calculations using the
ADEQ SRLs are provided on Table 3-56.

3.6.1.7.3 Risk Characterization For Lead

Lead was identified as a COC in soils, sediment or surface water at PSCs RW-02, LF-03, DP-13,
LF-25, LF-37, and SD-38. Lead was identified as a COC in groundwater in the monitoring wells at PSCs
RW-02, SD-20, SD-21,DP-05,FT-06,FT-07E, and ST-18. Because RfDs or CSFs are not currently
available for lead, it is not possible to evaluate the risks associated with lead exposure using conventional
risk assessment methods. The USEPA Integrated Exposure Uptake Biokinetic (IEUBK) model
(LEADO0.99) (USEPA, 19943a)
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was used as a conservative method to evaluate the potential for adverse health effects of a hypothetical

population (children up to 7 years old) associated with exposure to lead in groundwater, soil, sediment and

surface water at these PSCs . The results are shown in Tables 3-57 and 3-58 for exposure to surficial and
combined surface and subsurface soil, respectively and in Table 3-59 for groundwater.

3.6.1.7.4 Risk Characterization Results

Risks for the exposure pathways identified in the Conceptua Site Model Section were calculated
using the various methodol ogies described above. The risk characterization results are briefly summarized
below. Detailed descriptions of the findings and conclusions are presented in Remedial Investigation
Report, Appendix A Base-wide Risk Assessment, Luke Air Force Base, Arizona, (Geraghty & Miller, Inc.,
1997b; AR#191,192).

3.6.1.7.4.1 Current and Future Exposure At Luke AFB

Current and hypothetical future risks calculated for exposure to the PSCs are summarized in
Tables 3-52 through 3-55. Table 3-52 summarizes risks for current average exposure, while Table 3-53
summarizes risks for current RME exposure. Table 3-54 summarizes risks for hypothetical future
exposure using average exposure doses, and Table 3-5 5 summarize future risks using the RME scenario.

With the exception of naturally occurring risks associated with a Base resident’s exposure to
production well water, all current and future risks associated with average exposures are within or below
the USEPA risk-based genera guidance goas (ELCR within or below the general guidance range of 10
to 10° HI equal to or below 1.0) (USEPA, 1991b). The HI calculated for a Base resident average
exposure to production welt water is 2. The elevated HI can be directly attributed to arsenic and fluoride
detected in production well samples at background concentrations. After risks associated with background
concentrations of arsenic are removed, the HI drops to 1.

All current and hypothetical future risks associated with RME type exposure are within or below
the USEPA risk-based general guidance goals, with these exceptions. An elevated HI of 3 was calculated
for an excavation worker’ s exposure to surface and subsurface soil at PSC LF-25. An elevated HI of 2 was
calculated for a Base resident’s exposure to groundwater at RW-02 and SD-20. Elevated HIs were
calculated for future Base workers, Military Personal, and Base resident exposure to groundwater at PSC
SS42.
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Antimony is the primary contributor to the elevated HI of 3 at PSC LF-25. Antimony was detected

at a concentration of ‘368 mg/kg in the 2 foot bgs sample from Test Pit TP-11. All other antimony

concentrations in the surface and subsurface soil samples from PSC LF-25 were below their respective

detection limits. Metal shot, containing antimony, originating from the skeet range a OT-41 frequently

lands a LF-25. The elevated detection of antimony in Test Pit TP-11 can likely be attributed to the metal
shot. Without antimony, the RME HI for a hypothetical future excavation worker would be 0.08.

An HI of 2 was caculated for reasonable maximum exposure of a future Base resident to
groundwater at PSCs RW-02 and SD-20. The elevated HI can be attributed to arsenic and fluoride which
are present in the monitoring wells a background concentrations. After risks from background
concentrations of arsenic are removed, the Hl's become negligible (See Section 3.6.1.7.1 for use of the term

‘negligible).

The His calculated for RME exposure of hypothetical future Base workers, military personnd, and
Base residents to groundwater at PSC SS-42 are 8, 2, and 6, respectively. The HQ for chromium is the
primary contributor to the risk. Sediment in one unfiltered sample most likely caused this elevated
chromium EPC. That one particular sample was visibly turbid and contained sediment. Chromium was not
detected in the paired sample that was filtered. When the one anomalous sample is removed from the
calculations, the HI for each of the receptors is less than one.

3.6.1.7.4.2 Future Residential Exposure

Risk associated with hypothetical future residential exposure to combined surface and subsurface
soil are shown on Table 3-56. All of the PSCs evaluated were determined to be suitable for unrestricted,
or residential, land use with five exceptions (PSCs LF-03, FT-07E, DP-13, LF-14, and SD-38). PSCs
LF-03, FT-07E, DP-13, LF-14, and SD-38 had elevated EL CRs ranging from of 2 x 10° to 3 x 10° DP-13
aso had an elevated HI of 2.

Exposure to chromium in soils is the primary contributor to the elevated ELCR for PSC LF-03.
Chromium was detected at concentrations of 349 and 386 mg/kg in an 8 foot bgs and a 7-8 foot bgs sample
from test pit TP-5, respectively. Given these two detections, the EPC for chromium was 140 mg/kg.
Chromium concentrations in the remaining nine subsurface soil samples were below 26.6 mg/kg. The EPC
for chromium calculated without the samples from test pit TP-5 would have been 17 mg/kg, and the site
would
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not have an elevated ELCR. When completing the residentia risk evaluation, the SRL for hexavaent
chrome was used; this was a highly conservative assumption since it is unlikely that all of the chromium
present at LF-03 is actualy present in the hexavaent state. Using the modified UCL as the EPC and the
total chrome SRL, instead of the hexavalent chromium SRL, the ELCR for residentia exposure drops from
5x10°to8x 10°.

Exposure to chromium in soils is the primary contributor to the elevated ELCR and M for PSC
DP- 13. Chromium was detected at a concentration of 15,900 mg/kg in a 5 feet bgs sample from test pit
TP-12. Chromium concentrations in the remaining 32 subsurface soil samples were below 25 mg/kg. The
95 percent UCL for chromium calculated without the sample from test pit TP-12 would have been 16
mg/kg. It should be noted that when completing the residential risk calculations, the SRL for hexavaent
chrome was used; this was a highly conservative assumption since it is unlikely that al of the chromium
present at DP-13 is actudly present in the hexavaent state. Using the modified UCL as the EPC and the
total chrome instead of the hexavalent chromium SRL, the ELCR for residentia exposure drops from 3
x 10° to 8 x 10° and the HI drops from 2 to 0.3.

PCBs and chromium are the primary contributors to the elevated ELCR at LF-14. The UCL for
PCBs was devated due to a detected concentration of PCBs of 91 mg/kg in an 8 to 10 foot bgs sample
from soil boring SB-8. Without this sample the maximum detected PCB concentration would be 37 mg/kg
and the risks from exposure to PCBs at LF-14 would be significantly lower. The chromium UCL was
elevated due to detected concentrations of chromium at from SB-2 and SB-5 of 108 mg/kg and 376 mg/kg,
respectively. Without these two samples the maximum detected concentration of chromium at LF-14
would be 49.5 mg/kg and the risk from exposure to chromium would be lower.

TRPH was the contributor to the elevated His at both FT-07 and SD-38. Each of the PSCs had
several samples elevated concentrations of TRPH in the subsurface. TRPH concentrations at FT-07 ranged
from 10 to 27,000 mg/kg. Concentrations of TRPH at SD-38 ranged from 5.0 to 58,000 mg/kg.

3.6.1.7.4.3 Exposure To Lead

The USEPA has not established toxicity valuesfor lead. Instead, blood lead concentration generaly
has been accepted as the best measure of the external dose of lead (NAS, 1980; USEPA, 1994b). The
USEPA developed the IEUBK mode (LEADO.99) for predicting mean blood lead levels in a sensitive
subpopulation,
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children up to 7 years old. Although exposure of young children to lead in soil or sediment at the any of
the PSCs is unlikely, the IEUBK model was used as a conservative method to evaluate the potential for

adverse hedlth effects associated with exposure to lead in soil or sediment at PSCs RW-02, LF-03, DP-13,
LF-25, LF-37, SD-38 and lead in groundwater at PSCs RW-02, FT-07E, SD-20, and SD-21.

The results of the IEUBK model (LEAD 0.99) run using the soil or sediment data for the PSCs
and the monitoring well data for groundwater are shown in Tables 3-57 through 3-59, for surficid soil and
combined surface and subsurface soil and groundwater exposures. Results of the model for each PSC are
presented in detail in Section 4, Section 5, and Appendix F of the Base-wide Risk Assessment. Results
of the model are summarized below.

Lead was a COC in surficia soil only at PSC LF-25. Therefore, this was the only site where the
predicted geometric mean blood lead levels for the hypothetical population (children under 7 years old)
exposed to surficial soils was evauated. For PSC LF-25, the geometric mean blood lead levels are below
the concern level 10 pg/dL for an average exposure scenario (USEPA, 1994b). However, the geometric
mean blood lead level was 14.5 pg/dL for the RME scenario. This value exceeds the concern level of 10

po/dL.

As noted in Section 3.5.19, lead was detected at a concentration of 10,100 mg/kg in one surficia
sample at PSC LF-25. Lead concentrations in the other 16 surficial soil samples were below 66 mg/kg.
The anomaloudly high concentration of lead in this one sample appears to be result of metal shot in the
portion of the sample that was analyzed by the laboratory. Results of the shot recovery treatability study
(ARCADIS Geraghty & Miller 1998d) show that if the metal shot is removed from the soil at PSC LF-25,
expected residua lead concentrations would only be dightly elevated above background UCL of 22 mg/kg.
Using the 66 mg/kg concentration as a representation of soil lead levels after metal shot is remove, the
model indicates that 100 percent of the exposed population is expected to have a blood lead level below
10 pg/dL for both the average and RME scenarios.

The predicted geometric mean blood lead levels for the hypothetical population (children up to 7
years old) exposed to combined surface and subsurface soils is below the concern level of 10 pg/dL for
al PSCs where it was evaluated except PSC DP-13 (USEPA, 1994b). Evaluation of lead in combined
surface and subsurface soil is applicable for both the excavation worker and hypothetical future resident
exposures.
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As discussed in Section 3.5.10, lead was detected at a concentration of 36,000 mg/kg in a
subsurface sample collected from Test Pit TP-12 at PSC DP-13, yielding a predicted blood lead level of
21.4pg/dL. The high level of lead detected in the one sample from TP-12 may be associated paint residues
buried in that area. Running the model without this one sample shows that 100 percent of the exposed
population at DP-13 is predicted to have a blood lead level below 10 pg/dL for the average and RME

scenarios.

The predicted geometric mean blood lead levels for the hypothetical population (children up to 7
years old) exposed to groundwater is below 10 pg/dL for al the PSCs eva uated.

3.6.1.8 UncertaintiesIn The Risk Assessment

The potentia health risk estimates summarized in this report are conservative assessments of the
risks associated with exposure to environmental media at the OU-1 PSCs. Uncertainty is inherent in the
risk assessment process. Each of the three basic building blocks for risk assessment (monitoring data,
exposure scenarios, and toxicity values) contribute uncertainties. Environmental sampling itself introduces
uncertainty, largely because of the potentia for uneven distribution of constituents in the environment.

This risk assessment is based on the assumption that the available monitoring data adequately
describe the extent of congdtituents in soils, sediments, surface waters, ambient air, and groundwater.
Environmental sampling itself introduces uncertainty. This source of uncertainty can be reduced through
a wdl designed sampling plan, use of appropriate sampling techniques, and implementation of |aboratory
data validation and quality assurance/quality control (QA/QC). The data used in the Base-wide risk
assessment meet QA/QC requirements and are appropriate for the Base-wide risk assessment.

Exposure scenarios and constituent transport models also contribute uncertainty to the risk
assessment. Exposure doses for soils, sediments, surface waters, ambient air, and groundwater were
calculated based on the assumption that the current conditions would remain stable throughout the
exposure period. This simplifies reality because natural attenuation processes are expected to reduce COC
concentrations in the environment. Exposure scenarios were developed based on site-specific information,
USEPA exposure guidance documents, and professional judgment. Although uncertainty is inherent in the
exposure assessment the exposure assumptions were chosen to err on the side of being health protective.
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The toxicity values and other toxicologic (health effects) information used in this report are associated
with significant uncertainty. Toxicity values are subject to change as now or better toxicity data become
available or astheresults of toxicity studies are re-evaluated. Many toxicity vaues are devel oped using results
of studies in whichlaboratory animals are exposed to high doses. Although species differencesin absorption,
distribution, metabolism, excretion, and target organ sengtivity are well documented, available data are not
sufficient to allow compensation for these differences. When human epidemiologic data are available, a
different set of uncertainties is present. For instance, exposure dose is seldom well characterized in
epidemiologic studies.

I'n conclusion, uncertainties do exist with the Base-wide risk assessment. However, every effort was
made to reduce theinherent uncertainties and to err or the side of health protectiveness. The risk assessment
was conducted using only data of defensible quality that were collected with stringent QA/QC procedures
following USEPA guidance documents. Likewise, the toxicity values used in this risk assessment were the
most recently available from the USEPA. As a matter of policy, the USEPA will always err on the side of
health protectiveness to give an estimate of the risk or hazard that is overestimated.

3.6.2 Ecological Risk Assessmen

In addition to evaluating potential human health risks, an ecologica risk assessment was also
performed. The standard paradigm for predictive ecologica risk assessment (ERA), as developed by the
USEPA and others, was followed for the ecological risk assessment at Luke AFB (USEPA, 1989cif,
USEPA, 1992; USEPA, 19948, Wentsdl et a., 1996). Prior to completing the ecologica risk assessment, a
Base-wide ecologica inventory (El) was conducted to collect data on:

»  biotic communities present on the Basg;

*  evidence of biologica stress,

»  pahways of potentia exposure to impacted media; and
»  the presence of species of specia concern.

Luke AFB isin the lower Colorado River Valley of the Sonoran desert; however, little vegetation
characterigtics of this area were identified during the El. Instead, flora was dominated by vegetation
characteristic of urban, disturbed areas at smilar elevations in the Sonoran Desert. This is consistent with
current and past land use at the Base.
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No species of special concern were observed during the El. Animal species observed at the Base

during the EI are more tolerant of urban and disturbed conditions. Because vegetative growth at the Base

is sparse due to physical activities associated with normal base operations, the diversity and abundance of
animals observed were less than that typical of more native conditions.

Potential risks to ecological receptors were quantitatively assessed by using the round-tailed ground
squirrel, desert cottontail, western whiptail lizard and side-blotched lizard as indicator species. The desert
cottontail was used to represent herbivorous primary consumers; the round-tailed ground squirrel to
represent herbivorous/insectivorous primary consumers; and the western whiptail lizard and side-blotched
lizard to represent insectivorous secondary consumers. HQs were calculated for the indicator species by
comparing an estimated intake of site-related constituents of ecological concern (COECs) with a toxicity
reference value derived for the specific indicator species and for the specific COEC. HQs were determined
for the ingestion of food sources and for the incidental ingestion of soil where appropriate for the indicator
species. The HQs were then added to obtain a HI for each PSC.

Based on previous investigations at Luke AFB and coordination with USEPA representatives, the
following PSCs were determined to be representative of site conditions and were selected for study in the
ecological risk assessment: PSCs LF-25; FT-07E; combined portions of SS-17 and LF-14; and SD-20.
This selection was based on a combination of observations of ecosystems at the PSCs, detected COEC
concentrations, and potentia risks to higher trophic level organisms.

COECs evduated in the ecological risk assessment included: polycyclic aromatic hydrocarbons
(PAHs); TRPH; PCBs, and the metals antimony, cadmium, and lead. Data used to assess potential adverse
effects to ecological receptors included chemica analysis of soil, plant tissue, and insect tissue.

Based on the results of the ecological assessment, it is unlikely that sSte-related COEC
concentrations would pose a risk to ecological receptors at Luke AFB. His calculated for each indicator
species at the representative PSCs did not exceed the risk threshold value of 1, with the exception of a Hi
of 3 for the desert cottontail rabbit at PSC LF-14. The elevated HI resulted from cadmium and lead
concentrations detected in surficial soil at two sampling locations at this PSC. Due to limited habitat and
food resources at PSC LF-14,
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it is likely that actual exposure by rabbits and other herbaceous primary consumers to soils and vegetation
at this site would be less than that assumed for the purposes of this assessment. Therefore, it is unlikely
that adverse effects would occur.

3.6.3 Risk Assessment Conclusions

Risks were calculated for both human and ecological receptors using the methods described above.
Results of the ecologica risk assessment indicate that none of the PSCs pose significant threats to
ecological receptors. Results of the human health risk assessment indicated six OU-1 PSCs could
potentialy pose unacceptable levels of risk to human health under certain types of land usage. These six
PSCs include: LF-03, FT-07E, DP-13, LF-14, LF-25, and SD-38. All of these, except for PSC LF-25,
present an unacceptable risk to a hypothetical future resident. PSC LF-25 posed an unacceptable level of
risks to a hypothetical future excavation worker.

A seventh site, PSC SS-42, showed that a risk to the underlying groundwater resources exists at

this site. Results of the vadose zone transport model showed that COCs currently detected in the soil at
PSC SS-42 could potentidly leach to the groundwater table in the future.

Although conditions &t PSC RW-02 do not pose risks to human hedth or the environment, the
presence of the radioactive waste containment structure does represent a site condition that warrants
additional evaluation. Currently, gamma logs and soil sample radiochemical analyses indicate that soils
adjacent to the concrete containment structure do not contain radioactive materials in excess of naturaly
occurring levels. As long as conditions remain unchanged, there is no risk to human hedlth.

3.7REMEDIAL ACTION OBJECTIVES

Remedial Action Objectives ( RAOs) are general descriptions of the goas established for
protecting human health and the environment, and are accomplished through remedial actions. RAOs
identify the medium of concern (air, soil, groundwater), chemicals of concern, potential exposure routes,
potential receptors, and acceptable chemical concentrations for protecting human health and the
environment. General Response Actions (GRAS) are the actions that will either aone or in combination
satisfy the RAOs.
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The RAOs and GRAs devel oped for the OU-1 PSCs at Luke AFB were based on the requirements
of CERCLA, as amended by SARA. SARA mandated severa overall objectives for remedia activities.
These general mandates include the following:

» Preferenceisto be given to aremedy, “...which permanently and significantly reduces
the volume, toxicity, or mobility of the hazardous substances, pollutants, and
contaminants...” (Section 121 [b][1]).

* A remedid action“...shal attain adegree of cleanup of hazardous substances, pollutants,
and contaminants released into the environment and of control of further release, a a
minimum, which assures the protection of human health and the environment.” (Section

121[d][1]).

» Remedia actions“...shall be developed that protect human health and the environment
by recycling waste or by eiminating, reducing, and/or controlling the risks posed through
each pathway by a site” (40 CFR 300.430 [€][2]).

These general mandates were the basisfor determining the RAOsfor the OU-1 PSCsat Luke AFB.
The first step of the process for establishing RAOs is to identify the medium of concern, COCs, potential
exposure routes, and potential receptors. Thisinformation has been summarized in the previous sections and
on Tables 3-1 through 3-59 and Figures 3-22 through 3-39.

The second step of the process involves the identification of Applicable, Relevant, and Appropriate
Requirements (ARARS). ARARS specify remedial action requirements and cleanup standards. Based on
ARARSs and the specific site conditions, RAOs are then devel oped to synthesize the goal's and requirements
of the remediation. At this point GRAs are established to satisfy the RAOs. The following sections present
the identification of ARARs, RAOs, and the GRAs for the OU-1 PSCs at Luke Air Force Base.

3.7.1 ARARSs, To be Consider ed Requir ements, and Waivers

Section 12 1 (d)(2) of CERCLA, 42 USC Section 9621 (d)(2), requires the USEPA to ensure that
cleanup actions conducted under CERCLA mest:

“...any standard, requirement, criteria, or limitation under any Federa environmental law ...
or any (more stringent) promulgated standard, requirement, criteria, or limitation under a
State environmental or facility siting law ... which is legaly applicable to the hazardous
substance concerned or is relevant and appropriate under the circumstances of the release
of such hazardous substance, pollutant, or contaminant...”
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The USEPA refers to the standards, requirements, criteria, or limitations identified pursuant to this

section as ARARs. ARARs are divided into applicable requirements or relevant and appropriate
requirements, both of which require consideration under CERCLA.

“Only those state standards that are promulgated, are identified by the state in a timely manner,
and are more stringent than federa requirements may be applicable or relevant and appropriate. For
purposes of identification and notification of promulgated state standards, the term “promulgated” means
that the standards are of general applicability and are legally enforceable.” (40 CFR8300.5).

ARARSs are divided into three categories. chemical-specific, location-specific, and action-specific
requirements. Because the NCP (40 CFRS8300) includes detailed guidance on identification and application
of ARARS, the following discussion adheres to the process specified in the NCP, except where state or
local requirements may dictate a different result.

3.7.1.1 Applicable Requirements

Applicable requirements are federal and state laws or rules that legally apply to a hazardous
substance, contaminant, remedia action, location, or other circumstance at a site. Applicable requirements
are defined (40 CFR18300.5) as those “...cleanup standards, standards of control, and other substantive
environmental protection requirements, criteria, or limitations promulgated under federal environmental
or state environmental or facility siting laws that specifically address a hazardous substance, pollutant
contaminant, remedia action, location, or other circumstances...” For a requirement to be applicable, the
action or the circumstances at the site must meet the jurisdictional prerequisites of that requirement.

3.7.1.2 Relevant and Appropriate Requirements

Relevant and appropriate requirements are defined as cleanup standards, standards of control, or
other substantive requirements, criteria, or limitations promulgated under federal or state environmental
or facility siting laws, that while not “applicable” to a hazardous substance, remedial action, location, or
other circumstance at the site, address problems or situations sufficiently smilar to those encountered at
the site
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(relevant) so that utilization of these standards is warranted for the particular site (appropriate) (40
CFR8300.5). The NCP (40 CFR8300.400(g)(2)) specifies a number of factors for determining when a
requirement may be relevant or appropriate. The factors include:

“0)
0

(i)
(iv)

v)

(Vi)

(vii)

(viii)

The purpose of the requirement and the purpose of the cleanup action;

The medium regulated by the requirement and the medium contaminated or affected at the
site;

The substances regulated by the requirement and the substances found at the site;

The actions or activitiesregulated by the requirement and the remedial action contemplated
at the site;

Any variances, waivers, or exemptions of the requirement and their availability for the
circumstances at the site;

The type and size of structure or facility regulated and the type and size of structure or
facility affected by the release or contemplated by the cleanup action;

The type of place regulated and the type of place affected by the release or cleanup
action; and

Any consideration of use or potential use of affected resourcesin the requirement and the
use or potential use of the affected resource at the cleanup site.”

Inthislight, relevant and appropriate requirements are those federal and state rulesthat do not legally
aoply but address situations sufficiently similar that they may warrant application to the remedid action.

Although discretion isinvolved with this determination, once identified, arelevant and appropriate requirement

must be complied with to the same extent as applicable requirements.

3.7.1.3ToBe Considered (TBC) Requirements

“In addition to gpplicable or relevant and appropriate requirements, the lead and support agencies

may, as appropriate, identify other advisories, criteria, or guidance to be considered for a particular release.
The “to be considered” (TBC) category consists of advisories, criteria, or guidance that were developed by
the USEPA, other federal agencies, or states that may be useful in developing remedies.” (40 CFR8300.5).
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3.7.1.4 Waiversor Variance

It may be possible to select a remedia aternative that does not meet an ARAR that qualifies for
a waver or variance. These waivers apply only to the attainment of the ARAR; other statutory
requirements, such as remedies must be protective of human health and the environment, cannot be waived
(40 CFR8300.430 (f) (ii) (c)). The waivers provided are listed below:

. Interim Remedy: Measure/action that will not attain all applicable or relevant and
appropriate requirements is an interim measure, which will be followed by a complete
messure that will attain al ARARs.

. Equivalent Standard of Performance: Equivalent or better results can be obtained
using a design or method different from that specified in the ARAR.

. Greater Risk: Compliance with an ARAR will cause greater risk to human health and
the environment than noncompliance.

. Technical Impracticability: Achieving an ARAR(s) is impracticable from an
engineering perspective.

. Inconsistent Application of State Requirements. Regarding a state standard,
requirement, criterion, or limitation, the state has not consistently applied (or
demonstrated the intention to apply consistently) the standard, requirement criterion,
or limitation in similar circumstances at other remedial actions.

. Fund Balancing: The costs associated with meeting an ARAR to obtain an added

degree of protection or reduction of risk would jeopardize the funds for remedial
actions at other sites.

3.7.2 Chemical-Specific ARARs and TBCs

Chemica-specific ARARS are health-or risk-based concentrations set in state or federal statutes
or rules regarding particular contaminants in soil, air, or water a a site. These limits establish the
acceptable amount or concentration of a chemica that may be found in a media, or discharged to the
ambient environment. Chemical-specific ARARS provide minimum requirements that CERCLA cleanup
standards must meet.

For Luke AFB, chemica-specific ARARS include the remedia action criteria provided in Arizona
Soil Remediation Standards (ARS 49-152), Arizona Water Quality Assurance Revolving Fund (WQARF)
(ARS 49-282.06), and the federal Safe Drinking Water Act (SDWA) MCLs. The TBC chemical-specific
information compiled for Luke AFB include the USEPA Region IX PRGs and Arizona GPLs.
Chemical-specific ARARs for Luke AFB are described below and are summarized in Table 3-60 and
3-61.
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3.7.2.1 Arizona Soil Remediation Standards

Arizona promulgated soil remediation standards on December 4, 1997. Because these state
standards have been promulgated and are legally applicable to the Luke AFB Superfund investigation, the
Arizona Soil Remediation Standards are identified as applicable chemical specific ARARs. The Arizona
Soil Remediation Standards are based on the idea of “risk-based remediation,” meaning that cleanup levels
are based on the risk to human health and the environment posed by contaminated soil.

The Arizona Soil Remediation Standards are flexible and alow a party remediating soil to elect
one of three acceptable contaminated soil remediation standards. The choices include: (1) the background
remediation standards prescribed in A.A.C. R18-7-204, (2) the pre-determined remediation standards
prescribed in A.A.C.R18-7-205, or (3) dte-specific remediation standards prescribed in
A.A.C.R-18-7-206.

The background remediation standards prescribed in A.A.C.R18-7-204 dlows a site to be cleaned
up to alevel consistent with naturally occurring *background” conditions. This approach is caled “cleaning
up to background,” and is based on site-specific information and datisticaly derived background
concentrations using the 95th percentile UCL.

The pre-determined risk-based standards prescribed in A.A.C.R18-7-205, are an “off the shelf’
or “one-size-fits-al” approach. The chemica specific standards are referred to as Soil Remediation Levels
(SRLS). SRLs; are established for both residential and non-residential land uses. A person conducting soil
remediation may elect either standard, however, a person who conducts an SRL-based remediation must
remediate to the residential SRL on any property where there is residential use at the time the remediation
is completed. Residentia and Non-residential SRLs for the selected COCs detected at the OU-1 PSCs at
Luke AFB are listed on Table 3-60.

As prescribed in A.A.C.R18-7-206, a party may also elect to remediate to a residential or
non-residential site-specific remediation level derived from a site-specific human health risk assessment.
This “customized” approach alows determination of a site-specific cleanup standard based on the
concentration of a contaminant the health affects of that contaminant, and the potential for humansto come
into contact with that contaminant. ne Base-wide risk assessment was conducted using a deterministic
methodology that satisfies requirements prescribed in A.A.C. R18-7-206(b).
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A party who conducts soil remediation based on the standards set forth in either A.A.C.R18-7-205
or R18-7-206, must remediate soil until contaminants remaining in the soil after the remediation do not:

1. Cause or threaten to cause a violation of Water Quality Standards prescribed in A.A.C.
R18-11 et. seq. If the remediation level of a contaminate in the soil is not protective of aquifer
water quality and surface water quality, that person shall remediate soil to an alternative soil
remediation level that is protective of aquifer water quality and surface water quality.

2. Exhihit a hazardous waste characteristic of ignitability, corrosivity, or reactivity as defined
in A.A.C. R-18-8-26(a). If the remediation level for a contaminant in the soil resultsin leaving
soils that exhibit a hazardous waste characteristic other than toxicity, the person shall
remediate soil “to an alternative soil remediation level such that the soil does not exhibit a
hazardous waste characteristic other than toxicity.

3. Cause or threaten to cause an adverse impact to ecological receptors. If the ADEQ
determines that the remediation level of a contaminant in soil may impact ecological receptors
based on the existence of ecological receptors and complete exposure pathways, the person
shall conduct an ecological risk assessment. If the ecological risk assessment indicates that
any concentration of contaminants remaining in the soil after remediation causes or threatens
to cause an adverse impact to ecological receptors, the person shall remediate soil to an
aternative soil remediation level, derived from the ecological risk assessment, that is
protective of ecological receptors.

Accordingly, depending upon the choice of remediation standards, the rule contains other
requirements to ensure that the standard selected is fully effective in protecting human hedth and the
environment. If a party elects to remediate to non-residential standards, they must, as detailed in A.R.S.
149-152 part B,

“...record with the county recorder, in the county where the property is located, a voluntary
environmental mitigation use restriction limiting, by legal description, the area necessary to
protect public health and the environment to nonresidential uses if, after the approval by the
Director pursuant to subsection A of this section, contamination remains on the property at
or above either of the following:

(1) Pre-determined risk based standards for other than residential exposure assumptions.

(2) Concentrations resulting in a hazard index greater than one, indicating that there may exist
an appreciable risk to human health from non-cancer health effects greater than the range of
levels set forth in 40 CFR part 300.430(E)(2)(1)(A)(D[(e)(2)(1)(A)(2)]...”

With prior approval of the ADEQ, A.A.C.R18-7-206(D) aso allows for the use of ingtitutional and
engineering controls to achieve the site specific remediation levels. The approval shall be based, in part,
on the demondtration that the institutional and engineering controls will be properly maintained.
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3.7.2.2 Arizona Aquifer Water Quality Standards

Numeric aquifer water quality standards for Arizona were created in 1986 by statute with the
adoption of “primary drinking water maximum contaminant levels’ established by the USEPA prior to
August 13,1986 as drinking water aquifer water quality standards (ARS 49-223). Provisions were made
for adoption by the ADEQ by rule of additional AWQS as additiona MCLs were adopted by the USEPA.
The statute also provided for adoption of a narrative standard. Current AWQS are provided in A.A.C.
R18-11-401 et. seq.

The AWQS were not established as groundwater cleanup levels and hence, are not applicable to
groundwater remedia actions. The statute requires the director of the ADEQ to adopt AWQS to
“...preserve and protect the quality of these watersfor all present and reasonably foreseeabl e future uses...”
(ARS 49-221A). The rule adopted to guide the selection of remedia actions under WQARF (A.A.C.
R18-7-109 A.2.) prior to the passage of SB1452, smilarly refers to protection of uses of groundwater. The
rules require that “...for remedia actions that may affect aquifers, the evaluation of beneficia use (of the
groundwater) must include the protection of drinking water pursuant to ARS 49-223..." The AWQS are
then relevant to the selection of groundwater clean up levels.

3.7.2.3 SDWA National Primary Drinking Water Regulations: MCLs

The SDWA establishes standards for maximum levels of contaminants in public drinking water
sources (42 U.S.C.8300g). MCLs are federaly enforceable limits for any contaminant that “may have an
adverse effect on the health of persons and which is known or anticipated to occur in public water systems’
(42 U.S.C.8300g-1[b][3][A]). MCLs are potentially relevant and appropriate during a cleanup involving
the remediation of groundwater that is used currently or as may potentialy be used as a source of drinking
water.

The USEPA considers maximum contaminant level goals (MCLGs) established under the SDWA
to be ARARsif the MCLG is greater than zero and if the groundwater is a potential drinking water source.
If the MCLG for a contaminant is zero, then the MCL is considered to be the ARAR.

3.7.2.4 USEPA Region I X PRGs
The USEPA Region IX PRGs for soil and groundwater are predetermined risk-based criteria

created for use as a screening toot to determine if pollutants are present in an environmental media, trigger
additional
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investigation, and are initial cleanup goas. As such they fall in the TBC category for use in developing
remedial alternatives. Exceedence of the PRG indicates that further evaluation of chemicals at a site may
be necessary. The PRG calculations are based on RAGS Part B (USEPA, 1991) and the USEPA Soil
Screening Guidance (USEPA, 1996b). PRGs have been developed for soil, groundwater, and ambient air.
PRGs for selected chemicals are included in Table 3-60.

3.7.2.5 Arizona Groundwater Protection Limits (GPLS)

In September 1994, the ADEQ formed a Cleanup Standards Task Force to establish consistent
remediation standards for al programs administered by the ADEQ. The Task Force' swork lead to passage
of legidation in 1995, A.R.S. 49-151 and 49-152, which mandated the development of consistent soil
remediation standards based on the risk to human health and the environment. As described in Section
3.7.2.1, the ADEQ established these standards in rule on December 4, 1997.

Under the Arizona Soil Remediation Standards, a party conducting a soil remediation may use a
risk based approach for determining the appropriate soil clean up standard, or they may elect to use the
“off-the-shelf” SRLs as cleanup standards. No matter which approach is selected, the residua
concentration of a contaminant in soil can not cause or threaten contamination of groundwater to exceed
the AWQS at a program specific point of compliance.

In September 1996, the Leachability Working Group of the Cleanup Standards Task Force
published A Screening Method To Determine Soil Concentrations Protective of Groundwater Quality”
(Leachability Working Group, 1996) as a guide for determining if residual contaminant concentrations in
the soil could cause or threaten to cause contamination of groundwater. In order to provide ascientific basis
for the screening process, the Task Force used a one-dimensional vadose zone transport model devel oped
by the ADEQ. This model was developed specifically to determine the level of residual contaminant
concentration in soil that would be protective of groundwater quality at a point of compliance in the
underlying aquifer.

Based on the modeling results, Groundwater Protection Limits (GPLs), which are soil cleanup
levels protective of groundwater quality, were developed for commonly occurring organic compounds with
an AWQS. Three options for determining GPLs were developed. As an initial screening step, the COCs
detected at a Site can be compared with a“short list” of compounds with limited mobility in the subsurface.
If any of
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the detected COCs are on the list, the threat to groundwater from that COC is considered negligible and
the SRL or site-specific risk based cleanup level may serve as the cleanup standard. For other organic
compounds with an AWQS, minimum GPLs are provided. The minimum GPLs are based on a
“worst-case” scenario (where the whole soil profile is contaminated from surface to groundwater). The
minimum GPL can be selected as the soil remediation level without detailed site-gpecific information.

The second and third options require site specific soil and contaminant characterization. The second
screening step requires that the site-specific depth to groundwater and the vertical extent of contamination
in the vadose zone be determined. This data is then compared to graphs developed by the Leachability
Task Force Working group which provides Alternative GPLs for commonly occurring compounds with
an AWQS. The graphs show Alternative GPLs based on the depth to groundwater and the depth of
incorporation in soil of the contaminant of concern. These graphs depict the maximum soil concentrations
that can remain in soil without potentially raisng groundwater concentrations above the relevant AWQS
at the default point-of-compliance. The third option allows GPLs to be determined by vadose zone and
groundwater modeling using site-specific data collected and documented for the Site in question.

Because the screening method for determining GPLs has not been promulgated under Arizona
Law, the GPLs, themselves, can not be considered chemical-specific ARARs. Therefore, the screening

method can only be considered as a TBC standard.

3.7.3 Action-Specific ARARs and TBCs

Action-specific requirements are technology- or activity-based requirements that regulate the
specific containment, treatment, storage or disposal aternatives being considered for site cleanup. Because
several different aternatives are evaluated during the course of a feasibility study, a wide range of
action-specific standards could be applicable. Although 42 USC89621(€) waives the requirement to obtain
a dtate or federal permit, the substantive requirements must still be met. These standards provide guidelines
for how a selected remedia action must be implemented.

The applicability of the requirements depends on the technologies and alternatives selected in the
ROD. Action-specific ARARs are described below and are summarized in Table 3-61.
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3.7.3.1 Federal Clean Air Act

The Clean Air Act established National Ambient Air Quality Standards (NAAQS) that may be
applicable to remedial activities that would result in “major sources’ of emissions (e.g., incineration).
These requirements, athough generally applicable, are superseded by state standards (42 USC87401).

3.7.3.2 Arizona Clean Air Act

State ambient air quality standards supersede the NAAQS (ARS 849-401 through 516). These
standards are anticipated to be applicable to activities that would result in "major sources'of emissions.
Additional requirements include a review process for new sources of air emissions in which the toxic air
pollutants are identified, the best available control technology is determined, the maximum ambient air
concentration is estimated, and an acceptable ambient level is established. These additiona rules are
anticipated to apply to aternatives that involve “major sources.”

3.7.3.3 Facility Dischar ge Permits

State air pollution control statutes require the counties to establish air quality control programs, ARS
849-480 requires an instalation permit for specified sources that may cause or contribute to air pollution
or the use of which may eliminate, reduce, or control the emission of air pollutants. ARARSs dedling with
permit requirements for air pollution facility discharges might be applicable or relevant and appropriate
for some work at the Luke AFB site.

3.7.3.4 County Air Pollution Control

The Arizona air quality statutes include a program for county air pollution control (ARS §49-471
et. seg.). The Maricopa County Bureau of Air Pollution Control Rules and Regulations (Regulation |1, Rule
Numbers 200, et seq., and Regulation 111, Rule 300 et seq.) establish a permit system for new sources of
ar pollution, and establish criteria and requirements to limit emissions from these sources, respectively.
Regulation 111, Rule 300 et. seq. provides for the control of sources of fugitive dust and VOC emissions.
The Maricopa County program has been approved and operates in lieu of the state program in Maricopa
County. These rules are an applicable requirement for sources of emissions, such as excavations and
treatment systems.
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3.7.3.5Wedlls: Permitting, Construction and Drilling Standards

State statutes and rules specify requirements for the permitting, drilling, construction, and
abandonment of wells including monitoring, supply, and injection wells (ARS 845-591 through 45-604;
A.A.C. R12-15-801 822). These rules apply to monitoring wells and groundwater withdrawa wells and
are administered by the ADWR. These requirements are applicable for drilling and abandoning wells
on-site.

3.7.3.6 Occupational Health Standards

The federal Occupational Safety and Health Act (OSHA) requirements for worker protection,
training, and monitoring are applicable to the operation and maintenance of any treatment facilities,
containment structures, or disposal facilities remaining on-site after the remedia action is completed (29
CFR 1910. et. seqg.). The state has similar requirements (ARS §23-401 through 23-434).

OSHA regulates exposure of workers to a variety of chemicals in the workplace and specifies the
training programs, health and environmental monitoring, and emergency procedures to be implemented
at facilities dealing with hazardous waste and hazardous substances. The particular requirements of the
OSHA rules that would relate to the Luke AFB site are dependent on the actions at the site.

The OSHA requirements to be implemented following site remedial actions (during long-term site
maintenance) are dependent on the site remedial actions selected and the nature of the wastes or hazardous
substances remaining on the site. Requirements other than those for hazardous waste sites may be
gpplicable.

3.7.3.7 RCRA Hazardous Waste and Arizona Hazardous Waste Management Requirements

Both the USEPA and the state have comprehensive rules for the management of hazardous wastes
(40 CFRS8260 et. seq.; ARS 849-901 through 49-973). These rules could apply to any impacted soil
excavated or groundwater withdrawnfor treatment that contains a hazardous waste or exhibits a hazardous
waste characteristic.

The treatment, storage and disposal (TSD) facility requirements of the hazardous waste programs
will be applicable if such media are treated, stored, or disposed in the selected remedia action. The
generator requirements, including waste characterization, record keeping, and manifesting, will aso be
gpplicable. If the groundwater is impacted with a hazardous waste or exhibits a hazardous waste
characteristic, a hazardous
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waste permit could be required for groundwater treatment unless an exemptionisgranted. RCRA and state
land disposal redtrictions will dso be applicable to any remedy that involves new land disposa of

hazardous waste either on- site or off-site (40 CFR8268; A.A.C. R1 8-8-264[1]).

The treatment of hazardous wastes containing at least 10 parts per million (ppm) by weight of
organic concentrations is subject to RCRA air emission standards for process vents (40 CFR8265, Subpart
AA).

3.7.3.8 Hazardous Waste Transportation

Transportation of contaminated media constituting a hazardous waste to an off -site treatment or
disposal facility is subject to federal and state hazardous materials transportation requirements (49 CFR
Subchapter C; 10 CFR871; 10 CFR820.2006). These rules impose packaging and labeling requirements.

3.7.3.9 Aquifer Protection Permits

The Arizona Aquifer Protection Permit Program is established by statute (ARS 49-241 et. seq.) and
requires that any facility that discharges a pollutant either directly to an aquifer or to the land surface above
the vadose zone in such a manner that the pollutant has a reasonable probability to reach the aquifer must
obtain an Aquifer Protection Permit from the ADEQ in accordance with A.A.C. R18-9-101. Discharging
facilities that must comply with this requirement include the following: surface impoundments, solid wage
disposal facilities, injection wells, land treatment facilities, facilities adding a pollutant to a salt dome, mine
talings pile and post, mine leaching operations, septic tank systems with a capacity greater than 2,000
gdlons per day, underground water storage facilities, point source discharges to navigable waters, and
sewage or wastewater treatment facilities. The substantive requirements of this permit program are
applicable requirements for on-site land treatment facilities.

3.7.3.10 Groundwater Rights and Permits

Withdrawal of groundwater for remedial activities requires obtaining a right from an existing right
holder or securing a permit from the ADWR (ARS 845-512). There are a number of rights and permits
available. The ADWR may issue a permit for up to 35 years to withdraw poor-quality groundwater if the
groundwater has no other beneficial use at the time and if the withdrawal is consistent with the Active
Management Area Plan. This permit, caled a “Poor Quality Groundwater Withdrawal Permit”(ARS
845-516), is the principal
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means of obtaining the right to withdraw groundwater for remedia actions. Groundwater rights or permits
are an gpplicable action-specific requirement if groundwater extraction is considered aremedia aternative.

3.7.3.11 Solid Waste M anagement

State statutes and rules (ARS 849-701 et. seg., A.A.C. R-18-8-101 et. seq.) control the management
of solid wastes, which area broad category of wastes other that hazardous wastes (ARS 49-701.01).
Several “special” wastes are exempted from the definition of solid waste. These wastes include
“...substances that remain on-site after being generated during on-site corrective actions...” undertaken
pursuant to WQARF, RCRA or UST requirements (ARS 49-701.01.B12.). The statutes establish a
management program for “special wastes,” (ARS 49-851 et. seg.) and “Petroleum Contaminated Soils.”

Petroleum Contaminated Soils are of particular interest for developing these ARARS. The ADEQ),
under the authorities and responsibilities in A.A.C. R18-8-1601 et. seq., has established rules for
management of Petroleum Contaminated Soils, that include the specific definitions, waste determination
criteria, and treatment and disposa criteria. These rules are applicable for remedia actions involving
excavation and on-site treatment of TRPH contaminated soils.

3.7.3.12 Radioactive Waste

Interim guidance has been established by the USAF for the disinterment of radioactive buria waste
(USAF, 1989). According to this guidance, any removd actions at PSC RW-02 will be required to be
performed by a licensed contractor operating under a Nuclear Regulatory Commission (NRC)-approved
plan. USAF radioisotope committee approvals required prior to initiating contractual actions to perform
the work.

Additional guidance has aso been prepared regarding the management of low-level radioactive
waste, specificaly to storage (USAF, 1992). On-site storage of low-level radioactive waste must be
conducted in accordance with good radiation practices as described in the NRC licensing agreement with
the USAF. This includes site security to prevent unwanted theft and/or vandalism of the low- level
radioactive wastes, placarding the area used for storage of these wastes, and controlling access to the
storage area by designating a safety officer. The Arizona Radiation Regulatory Agency (ARRA) has no
additional requirements beyond these NRC conditions. Additionally, the rules adopted by ARRA include
exemptions for “electron tubes’ and “self-luminous products’ (A.A.C. R12-1-303B).
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3.7.3.13 Treatment, Disposal and Storage of PCB-contaminated Soils

The treatment disposal, and storage of soils containing PCBs at concentrations of 50 ppm or above
are regulated by 40 CFR 761. Disposd is defined as “ spills and other uncontrolled discharges of PCBs at
concentrations greater than 50 ppb...”

The “..PCBs resulting from the clean-up and remova of spills, leaks, or other uncontrolled
discharges must be stored and disposed of in accordance with paragraph (a)...” (40 CFR 761.60[d]).
Paragraph (@) provides in part that “...any non-liquid PCBs at concentrations of 50 ppm or greater in the
form of contaminated soil... shall be disposed of.. (in) an incineration which complies with (40 CFR)
761.70, or a chemica wasteland fill which complies with (40 CFR) 761.75..."” These rules are applicable
requirements for remedia actions involving PCB-contaminated soil.

3.7.4 Location-Specific ARARs and TBCs

Location-specific ARARS are restrictions placed on concentrations of hazardous substances or the
activities conducted at a location based solely on a site's geographical or physical location. These
requirements may impose constraints on the type of remedia action allowed on-site. Location-specific
ARARSs are described below and are summarized in Table 3-61.

3.7.4.1 Luke AFB Clearances and Permits

Passes required for access to the Base are issued through security police squadron Pass ID Office.
Access to runways; taxiways, aircraft storage/maintenance; other controlled area, such as the flight line
restricted areas, requires an additional permit. These specia permits are obtained through Air Field
Management which is a divison of the operations squadron. Air Field Management coordinates acceptable
times and additional security needs for access to these controlled areas.

Prior to the beginning of any building project at Luke AFB, an Air Force Form 332 must be filed and
approved. A copy of this form is included as Appendix D. As part of the approva process for AF Form
332, the BGP isreviewed to determine if any constraints exist. If constraints do exist, the project will not
be approved or modifications will be required. The fina approval of any building project resides with the
Chief of Operations who is required to review the BGP and sign all AF Form 332s.
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Conducting any type of soil excavation at the Base requires a utility clearance permit (Air Force

Form 103). This permit must be obtained prior to ground-breaking at Luke AFB. To obtain a digging

permit, an AF Form 103 must be filled out and submitted to the Base Civil Engineer Sgquadron for
approval. A copy of AF Form 103 is provided in Appendix E.

3.7.4.2 Floodplain M anagement

Hood Insurance Rate Map Number 04013C1615F (FEMA, 1991) indicates that PSC RW-02 is
located in an area of 500-year flood plain that is protected by levees from a 100-year flood. Therefore, the
Baseis potentially regarded as located within the 100-year floodplain of the Agua Fria River.

Executive Order 11988 directs federa agencies to evauate the potential effects of actions they may
take in afloodplain to avoid, to the extent possible, “... adverse effects associated with direct and indirect
development of a floodplain...” The USEPA’s Statement of Procedures on Floodplain Management and
Wetlands Protection (40 CFR 6.302) requires USEPA programs to determine whether an action will be
located in or will affect a floodplain. If so, the responsible officia shal prepare a floodplain/wetlands
assessment. The assessment will become part of the environmental assessment or environmental impact
statement. The responsible officid shall either avoid adverse impacts or minimize them if no practical
alternative exists. Executive Order 11988 is an applicable requirement for excavation aternatives at PSC
Rw-02.

The dtate has established statutory authorities and responsibilities for county flood control districts
(ARS 48-3601 et. seq.). The statutes, in part, direct the districts to adopt “...Rules for al development of
land, construction of residential, commercia or industria structures or uses of any kind which may divert,
retard or obstruct floodwater and threaten public hedth or safety or the general welfare” (ARS
48-36093.1).

The Maricopa County Flood Control Districts rules on floodplain development are an applicable
requirement for excavation aternatives at PSC RW-02.

3.7.4.3 Historical and Archaeological Artifacts

Remedial actions may result in alteration of terrain that threatens significant scientific, prehistoric,
historic, or archaeological data. In such cases, federal and state requirements for actions by the respective
agencies govern historical and archaeologica discovery and preservation that must be adhered to during
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remedial action implementation (e.g., 36 CFR 865, 36 CFR 8800, ARS 41-841 et. seq.). If artifacts are
uncovered, the appropriate requirements governing their treatment and disposition are also ARARS.

3.7.5RA0sand GRAs

Following the establishment of ARARS, RAOs were created to direct the development of remedial
technologies for OU-1. All remedial technology considered for implementation, except for “no action,” must
satisfy the RAOs. The RAOs for OU-1 are presented below:

. Exposure Prevention. Prevent incidental ingestion, dermal contact, and inhalation by an
at-risk receptor of soil that contains unacceptable concentrations of contaminants, as
determined by the Base-wide risk assessment.

. Protection of Groundwater. Prevent the migration of COCs from unsaturated soils into
groundwater or surface water to ensure that groundwater or surface water is protective of
human health and the environment.

These objectives are protective of human health and the environment by preventing human contact with

impacted materia and by eiminating, reducing, or controlling the possble migration of COCs to other
environmental media.

GRAs are genera measures that could be implemented to achieve the RAOs. GRAS are developed
to aid in theidentification of remedia technologiesthat can minimize rel eases, threats of rel eases, or pathways
of exposure to the soils. GRAs were developed for 1) soils to a depth of 16 feet bgs, and 2) soils with the
potential to leach COCs to groundwater. The depth limit was established because exposure to soils deeper
than 16 feet bgs is unlikely. This depth is greater than the maximum standard depth of excavation for a
residential development and exceeds most depths of trenching for utility lines. The following GRAS were
identified:

. No action. The site would remain asit currently exists. Monitoring may be conducted.

. Institutional Controls. Ingtitutiona action would beimplemented to limit Site accessand land
uses. Personal protective equipment may also be required during certain Site activities.

. Containment. The relevant area would be physically contained.

. Excavation and Disposal. Selected soil volumeswould be excavated for subsequent disposal
off-site without treatment.
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. Excavation, Treatment, and Disposal. Selected soil volumeswould be removed for subsequent
treatment and disposal either on or off-site.
. In-situ Extraction. Constituents would be removed from the subsurface soils and discharged
at the surface for treatment.
. In-situ Treatment. Selected soil volumes would be treated using appropriate technologies

applied in-situ.

Although GRAs are not detailed, they categorize technologies that may be pertinent for remediation
of soils. It should be noted that GRAs were not developed for groundwater because the groundwater
resources beneath the OU-1 PSCs were not impacted with COCs at concentrations above ARARs. GRAs
developed for the soils also ensure that future impacts to groundwater would not occur at sites that showed
the potential for COCs to leach to the groundwater.

3.8 DEVELOPMENT OF REMEDIAL ALTERNATIVES

Based on the establishment of ARARS, RAOs, and GRAS, remedia alternatives were devel oped for
eight OU-1 PSCs (PSCs RW-02, LF-03, FT-07E, DP-13, LF-14, LF-25, SD-38, and SS-42). Remedia
alternatives were developed for five sites (PSCs LF-03, FT-07E, DP-13, LF-14, and SD-38) because
COCs detected in the soil exceed residential SRLs and the results of the Base-wide Risk Assessment
showed that current soil conditions could potentialy cause a risks to human hedth if the sites were
developed for residential purposes. Remedia alternatives were developed for PSC LF-25 because COCs
were detected in the soil at concentrations in excess of the non-residential SRLs and results of the
Base-wide risk assessment showed that COCsin the soil could cause adverse hedth risks to hypothetical
future excavation workers. Remedia dternatives were developed for PSC SS-42 because a site-specific
vadose zone transport model showed COCs detected in the soil could potential impact the underlying
groundwater. Remedia alternatives were developed for PSC RW-02 because the mere presence of
low-level radioactive wastes at this Site represent conditions that warranted additional evaluation.

It is important to note that although COCs in excess of the ADEQ residential and non-residential
SRLswere detected at other sites, the results of the Base-wide risk assessment showed that the risks posed
to human health and the environment from exposure to these COCs were within acceptable site-specific
standards, even site-specific residential standards. As described in Section 3.7.2.1, the Arizona Soil
Remediation Standards alow for the determination of site-specific standards via risk assessment. In
compliance with ARARS,
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remedial alternatives were not developed for the air, surfacewater, or groundwater at Luke AFB or for the

soilsat 17 of the 25 OU-1PSCs. Remedid alternatives were only developed for the soils at the eight OU-1
PSCs listed below.

. Wastewater Treatment Annex Landfill (PSC RW-02).

. Outboard Runway Landfill (PSC LF-03).

. Eastern Portion of North Fire Training Area (PSC FT-07E).

. Drainage Ditch Disposal Area (PSC DP-13).

. Old Salvage Yard Buria Site (PSC LF-14).

. Northwest Landfill (PSC LF-25).

. Southwest Oil/Water Separator at the Auto Hobby Shop (SD-38).
. Bulk Fuels Storage (SS-42).

A large number of remedial technologies could be implemented to meet the RAOs and GRAS
established for the eight “actionable” OU-1 PSCs. These technologies were identified and subsequently
screened using three primary criteria: technica effectiveness, ingtitutional implementability, and relative cost.
Many potential technologieswere eliminated during the screening process because of their prohibitively high
costs or lack of successful implementation on a field scale. Logical combinations of those technologies
retained for further evaluation were assembled into 12 remedial measures. These measures, designated S-1
through S-12, are summarized in genera terms in the sections that follow.

The remedia alternatives described below can consist of a variety of remedia components, While
the sameremedial aternative can be considered for implementation at anumber of sites, the specific remedial
components that make up that alternative may not be the same for every site. The specific characteristics
of the individual sites will dictate which remedial components would be necessary to adequately protect
human health and the environment. For these reasons, the descriptions provided in the following sections are
generd in nature and are only intended to give the reader an overview of the types of remedial components
that may be included in each remedia dternative. Section 3.10 of this ROD provides specific details of the
remedial components that comprise theremedial aternatives selected for implementation at each of the Sites.

3.8.1S1-NoAction

Remedial Alternative S-1 involves no remedia action; however, it may include monitoring of ste
conditions. The no action alternative serves as areference base for comparison of the other possible remedial
dternatives. Thisremedia aternative was considered at all OU-1 PSCs. In the unique situation of PSC RW-
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02, the no action dternative included periodic geophysica monitoring of the Site to ensure that the current
level of protection is maintained. Similarly, groundwater monitoring was included with the no action
aternative for PSC-SS-42, where protection of groundwater impact is the basis for inclusion in the FS.

. Effectiveness. This alternative is not effective in preventing occupational or residential exposure
to impacted soils present at the PSCs. Depending on current and future potential hypothetical
receptors, conditions at OU-1 PSCs may or may not represent an appreciable hazard to human
health. Although the no action alternative may not be effective in meeting the current ADEQ
benchmark remediation criteria for ELCRs (10°), this criterion is subject to regulatory change.
Should these criteria be modified in the future, the no action aternative may be adequately

protective and appropriate for implementation at that time.

The ELCR and HI for exposure to soil at PSCs RW-02 and SS-42 were below both the ADEQ
and USEPA's risk-based remediation benchmarks, For this reason, the no action alternative is
effective in preventing significant human risk at PSC RW-02, while it is not effective at other
PSCs. The no action aternative may not provide adequate protection of the environment at PSC
SS-42 where the potentia exists for COCs in the soil to migrate to the underlying groundwater
resources.

. Implementability. The no action aternative is technically implementable at al PSCs.
Administratively, the no action alternative is unlikely to be acceptable at all PSCs.

. Cost. No costs are generally associated with the no action aternative. When applicable,

monitoring costs are incurred by Remedial Alternative S-1. These costs vary significantly with
the site.

3.8.2 S-2 - Ingtitutional Controls

Remedial Alternative S-2 encompasses several administrative and physica measures that restrict
access and limit exposure to areas impacted with COCs above remediation standards. Remedial
Alternative S-2 was considered at seven OU-1 PSCs (RW-02, LF-03, FT-07E, DP-13, LF-14, LF-25, and
SD-38). Institutional controls were not considered for PSC SS-42 because they would not prevent the
migration of contaminants from the soils to the underlying groundwater. Depending on the specific site
conditions, a variety of remedia components may be needed to protect human health and the environment.
These components include:

. Restriction of Land Usage to Non-Residential Purposes.
. Install/Maintain Perimeter Fencing (if necessary).

. Conduct Periodic Monitoring (if necessary).

. Regulate Work Practices (if necessary).

. Development and Maintenance of an Institutional Control Plan.
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At aminimum for al sites, Remedid Alternative S-2 includes the implementation of procedures that

place restrictions on the residential development of the site. Land use restrictions have been shown to be

low-cost measures that are effective in ensuring against exposure to specific populations of receptors. The
procedures for restricting residential development of a Site consist of several parts as described below.

As required in the Arizona Soil Remediation Standards (see Section 3.7.2.1), a Voluntary
Environmental Mitigation Use Restriction (VEMUR) must be recorded to restrict residentia devel opment
of a site where soil contaminant levels exceed residential cleanup standards. A VEMUR is a written
document signed by the property owner and the ADEQ and recorded with the county recorder on the
chain-of-title for a particular parcel of real property, which indicates that a site has not been remediated
to a level that meets residentia standards and, unless subsequently canceled, that the owner agrees to
restrict the property to non-residential usage.

The procedures for completing a VEMUR are detailed in A.A.C. R18-7-207. In generad, recording
a VEMUR requires that a VEMUR Noatification form be filled out in a format that complies with the
A.R.S.11-480. The format must also comply with any other specific requirements of the County Recorder
of the jurisdiction. In the case of Luke AFB, the Maricopa County Recorder has jurisdiction. A copy of the
VEMUR Notification form is included with this ROD as Appendix C.

In addition to completing a VEMUR Notification form, additiona information must be compiled and
submitted with the completed form. As stated in A.A.C. R18-7-208(A), the additiona information will
include the following:

1. A description of the actual activities, techniques, and technologies used to remediate
soil at the site, including the legal mechanism in place to ensure that any institutional and

engineering controls are maintained.

2. Documentation that requirements prescribed in A.A.C. Title 18, Chapter 7, Article 2,
Section R18-7-203(A) and R-18-7-203(B)(1) and (2) have been satisfied.

3. Documentation that the requirements prescribed in A.A.C. Title 18, Chapter 7, Article
2, Section R18-7-203,(B)(3) have been satisfied.

4, Soil sampling analytical results which are representative of the area which has been
remediated, including documentation that the laboratory analysis of samples has been performed
by a laboratory licensed by the Arizona Department of Health Services under A.R.S. 36-495
et. seg. and A.A.C. Title 9, Chapter 14, Article 6.
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5. A statement certifying the following: “I certify under penalty of law that this
document and all attachments are, to the best of my knowledge and belief, true, accurate, and
complete. | am aware that there are significant penalties for submitting false information,
including the possibility of afine and imprisonment for knowing violations.”

The completed VEMUR Notification form and required additiona information must be submitted
to the ADEQ for review and verification. The ADEQ will evaluate the information to verify compliance
with current policies, rules, and standards. An authorized Departmental representative will either request
additional information or sign the VEMUR and return it by certified mail. The ADEQ may revoke or
amend the VEMUR if any of the information submitted is inaccurate of if any condition was unknown to
the ADEQ when the VEMUR was signed.

After verification and approval by the ADEQ, the VEMUR will be recorded in the County
Recorder's office where the property is located within 30 calendar days of receipt, as evidenced by the
return receipt.

In addition to a VEMUR, the Base Genera Plan (BGP) will be revised to place congtraints on the
residential development ofthe PSCs. The BGP is used to implement “zoning-like” requirements at Luke
AFB, and it is the only comprehensive planning document required for Air Force ingallations. The BGP
will serve as the mechanism that ensures the ingtitutional and engineering controls are established and
maintained.

Several sections of the BGP will be revised to establish the constraints against residential
development of the PSCs. Language which clearly states that residential development of the PSC is
prohibited will be added to the BGP in Section 4.2.2.4 - Ingtdlation Restoration Program Sites and Section
4.4.2 - Future Land Uses. Additionally, the locations of the PSCs at which residentia development is
prohibited will be added to Figure 4.1 - Environmental Constraints and Opportunities, Figure 4.7 Fuel
Storage and Installation Restoration Program Sites; and Figure 4.19 - Future Land Use of the BGP.

The BGF s constraints against residential development will be enforced through procedures that are
already in place at Luke AFB. Prior to the beginning of any building project a Luke AFB, an Air Force
Form 332 must be filed and approved. A copy of this form is included as Appendix D. As part of the
approval process for AF Form 332, the BGP isreviewed to determine if any constraints exist. If congtraints
do exigt, the project will not be approved or modifications will be required. The find approva of any
building project resides with the Chief of Operations who is required to review the BGP and sip al AF
Form 332s.
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Depending on particular site conditions, additional measures (in addition to restricting residential

development) may be required to provide adequate protection of human heath. At PSC RW-02, Remedial
Alternative S-2 includes periodic monitoring and additiona fencing to prevent exposure.

Monitoring an area or Situation for hazardous conditions ensures the safbty of receptors, while risk
of exposure remains at acceptable levels. It dso provides awarning mechanism in the event that conditions
change.

Perimeter fencing around an area is another ingtitutional control that accomplishes two things. First,
it establishes a physica barrier barring humans from direct exposure, and second, it prevents inadvertent
disruption to an area, which may increase the potential of arelease.

At PSCs DP-13 and LF-25, Remedia Alternative S-2 will also include administrative controls
regulating excavation practices. At these two PSCs, COC concentrations could potentialy pose a risk to
future excavation workers. To mitigate this exposure, work policies requiring the use of persona protective
equipment (PPE) by excavation workers will be implemented.

The requirement for the use of PPE while excavating will be added to the constraints detailed in
Section 4.2.2.4 of the BGP. Figures 4.1 and 4.7 of the BGP will aso be revised to clearly illustrate the
areas that require the use of PPE while excavating.

The constraints will be implemented through the digging permit process. A digging permit must be
obtained before breaking ground at any location of Luke AFB. To obtain a digging permit an AF Form 103
must be filled out and submitted to the Base Civil Engineer Squadron for approval. A copy of AF Form
103 is provided in Appendix E.

Currently, there is no requirement for the BGP to be referenced prior to the approva of a digging
permit. Likewise the Chief of Environmental Engineering is not required to review al digging permit
applications. To ensure the appropriate level of protection is maintained while digging at PSCs DP-13 and
LF-25, the Luke AFB Commander wil | draft and enforce a policy letter that will amend the manner in
which digging permits are reviewed.
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The policy letter will require the Chief of Environmental Engineering to review al AF Form 103
permits submitted at Luke AFB. As part of the review, the BGP will be cross-referenced to determineif any
constraints exist. If constraints do exist, the appropriate proceduresto protect human health will be required.

In addition to the above described remedial components, Luke AFB will be required to develop and
maintain an Institutional Control Plan (ICP). The ICP will facilitate training and education of personnel
involved with the enforcement of the required institutional controls. The |CP will document al of the required
ingtitutional and engineering controls aswell as detailing the procedures for any required monitoring programs.
The ICP will also document procedures for the review of digging and building permits, establish procedures
for ensuring regular checks and balances are in place, include provisions for annual review and updates of
the BGP, and provide for inspection and enforcement measures to assure that the required institutional
controls are correctly implemented and enforced. Additionally, the ICP will establish procedures that require
the regulatory agencies be notified in the event any mgjor change in land use is proposed.

. Effectiveness. This dternative is effective in the protection of human health and the
environment. Land use restrictions would be placed on future residential development of the
impacted PSCs, thus preventing residential exposure to soils. As noted in the risk assessment,
prohibiting residential development will prevent significant risk to potential receptors at the
PSCs under consideration. A perimeter fence and monitoring would be effective for the long
term protection of the in-place waste at PSC RW-02.

Because no treatment is included, this alternative will not actively reduce the concentrations
of COCsin the soils.

. Implementabity. This dternative is readily implementable at all PSCsowned by Luke AFB.
The BGP is a proper tool for implementation of Remedia Alternative S-2.

. Cost. The direct capital cost of this aternative is low and applies to the recording of a
VEMUR, necessary revisions to the BGP, and development of an ICP. Operation and
maintenance (O&M) costs of monitoring requirements and fence ingtalation, if necessary,
vary, but are typicaly lower than active remediation.

3.8.3 S-3 - Asphalt Cap with Institutional Controls

Remedial Alternative S-3 is a containment option. This remedia aternative was considered at PSC
SS-42, the only site where potential impact to groundwater is a concern. Remedia components include:
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. Constructing an asphalt cap over theimpacted site to prevent human exposure, surface water
infiltration, and potentia migration of COCs in the soils.
. Grading areas surrounding the impacted area to promote surface-water runoff away from the
cap.
. Implementing ingtitutional controls to monitor groundwater quality and provide for continued

preservation of the cap.

Asphalt capping was selected as the representative option for capping technology over concrete,
because PSC S42 does not support vehicular traffic. As aflexible and relatively impermeable surface, the
asphalt cap would serve the function of reducing surface-water infiltration and downward migration of the
contaminants. Surface controls, such asgrading, aretypically employed to control run-on and runoff in capped
areas. These controls will minimize, but not eliminate, required maintenance of the caps. With regular
maintenance, a cap can provide long-term prevention of soils exposure and infiltration control. Furthermore,
preserving the cap is essentia for continued effectiveness. This can be accomplished through a maintenance
program and also through BGP land use restrictions requiring cap maintenance.

Following cap construction, groundwater monitoring will assist in determining if this aternative is
achieving the intended result. Because the hydrocarbons will eventually degrade, soil or soil-gas sampling will
indicate when the cap is no longer needed and maintenance requirements/land use restrictions may be
removed.

. Effectiveness. This dternative is effective in protecting human health and the environment
for both the short-term and the long-term. The cap would be effective in reducing surface-
water infiltration through the soils and, therefore, reduce potential migration of COCs. An
asphat cap is not a permanent measure and requires periodic maintenance and repair.
Constituent concentrations will not be actively reduced and may require an extended period of
time to attenuate naturally. Monitoring will ensure effectiveness.

. Implementability. This dternative is implementable at PSC SS-42. The cap can be
constructed in the area formerly occupied by the UST and in the bermed area containing the
aboveground storage tanks. The alternative would be disruptive to operations during its
construction and would limit ready access to the existing underground piping connecting the
tanks to the distribution system. The cap could be maintained indefinitely.

. Cost. The capital cost of this aternative is moderate, consisting of design and installation
expenses. O& M costs are relatively low.



FINAL OU-1 ROD
Luke AFB, Arizona
20 January 1999
Page 3-106

3.8.4 S4 - | nstitutional Controls and Ex-situ Physical Treatment/M etals Recovery

Remedial Alternative S-4 is an alternative developed specifically for PSC LF-25. An active skeet
shooting range is located immediately east of the site. During past operations of the skeet range, metallic
shot containing lead and antimony impacted the southern portion of PSC LF-25. Future operation of the
skeet range will most likely continue to impact the site.

Remedial Alternative S-4 is unique in that it includes both active remediation and the establishment
of ingtitutional controls. Initialy, ex-dtu physical treatment/metals recovery (shot recovery) will be
performed to remove the existing metal shot from the surficial soil of the site. It is anticipated that shot
recovery will remediate the soilsto levels acceptable for unrestricted land use. However, because the skeet
range is ill active and there are no plans to close the range, shot containing potentialy hazardous metals
(antimony and lead) will continue to impact the site into the foreseeable future. For this reason, ingtitutional
controls will be implemented to protect human health from potential future exposures.

As explained more fully in Appendix F, Remedia Alternative S-4 (as presented in this ROD) differs
dightly from the version presented in the OU-1 FS and OU-1 Proposed Plan. There are two main
differences between this version and the previous one. Firgt, as a protective measure, Remedid Alternative
S-4 now requires that a shot recovery process be performed prior to the closure of the skeet range.
Secondly, procedures which restrict future land uses of the site to non-residential purposes will now be
implemented as part of Remedia Alternative S-4.

Origindly, Remedia Alternative S-4 caled for the establishement of ingtitutional controls prior to
conducting the shot recovery process. Following closure of the, skeet range (at an undetermined point in
the future), a shot recovery process would be conducted to clean the site to conditions acceptable for
unrestricted land use. Because the site would meet residential standards at that time and the source of the
impact would no longer be present, a land use redtriction would not be required. Additiondly, the
previoudy imposed ingtitutional controls would no longer be needed after the Site cleanup.

Remedial Alternative S-4 now calls for conducting the shot recovery process prior to the closure of
the skeet range. Thisis a highly protective measure designed to immediately minimize any potentia threat
to human hedlth that could result from exposure to the accumulated metals. Because the skeet range will
remain
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open and will continue to impact the site in the future, Remedia Alternative S-4 requires implementation
of ingtitutional controls after the initial cleanup process is complete. Although the extent and magnitude
of the potential future impact can not be defined, it is conservatively assumed that it may be such that it

could limit potential land uses of the site. As a result, Remedia Alternative S-4 now requires a land use
restriction, as well as other ingtitutional controls, to limit future exposure to the site.

The initia phase of Remedid Alternative S-4 now involves ex-situ physica trestment/metals;
recovery. Thisis a multi-step process that will separate and remove the accumulated metallic shot from
the surficial soil. Remedial components of the metals recovery process include:

. Determining the area of impacted soil which contains COCs (antimony and lead) in excess of
evaluation criteria

. Removing the surficia soil (0 to 2 feet bgs) which contains COCs at concentrations in excess
of Arizona soil remediation standards.

. Removing metal shot from the excavated materia using mechanical sifting methods and
gravimetric separation.

. Recycling or disposing the recovered meta shot, depending on volume and value, at an off-site
facility.

. Returning soil material to scraped surface area, following compliance sampling to ensure soil
qudity.

Thefirst step of metals recovery process involves the delineation of the area impacted by the metal
shot. Typicaly, the extent of impact from skeet shooting activities cover an area 300 yards in each direction
from the shooting area. However, at PSC LF-25, shot may have been spread over a much greater area due
to past surface grading and ground maintenance activities. Signs clearly indicating the extent of the
impacted area will be installed and properly maintained for use in future ingtitutional controls.

After the impacted area is delineated, a metals recovery process will be performed. The recovery
equipment is typically mounted on a flat-bed truck which is driven across the impacted area. Asthe vehicle
moves, surficia soil is scraped from the ground and fed into the metals recovery processor. The scraped
s0il is agitated to break up the soil clumps into finer grained pieces. Then, particle size separation is
accomplished by a screen with openings smaller than the meta shot. Soil particles of medium-grained sand
and finer will pass through this step and will be redeposited on the ground.

The retained soil and shot mixture is then subjected to gravimetric separation, during which the
larger particles retained from the first step fall through a horizontal air current created by afan. Due to the
greater
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density of metals, particularly lead, relative to soil, shot retained by the first step will be less affected by

the air current and will not be carried as far as the lighter soil particles. Therefore, the shot will be

concentrated at a location upstream from where the soil accumulates. The processor then collects the

retained shot and returns the soil particles to the ground. Compaction of the returned soil and make-up soil
may or may not be required depending upon the future land uses planned for the site.

The metals recovery process will produce a usable amount of metal for recycling. Because the area
of impact has yet to be ddlineated, it is not possible to provide an estimate of how much metal will be
recovered, the economic value, if any, of the recovered metal, and/or the cost of disposal. Likewise, it is
not possible to provide an accurate description of the implementation requirements, limitations, and costs
at thistime. These specific details: will be developed as part of the Remedial Design phase.

Although this process is used extensively at public skeet ranges to collect meta shot for recycling,
it has not often been implemented as a method of environmental restoration. Performance data, therefore,
are scarce. However, metals recovery offers the potential for comparable performance effectiveness at a
significantly reduced cogt, relative to other options. Based on the results of a shot recovery treatability study
conducted at PSC LF-25 in March of 1998 (ARCADIS Geraghty & Miller, Inc. 1998d; AR# 210), it is
anticipated that metals concentrations in the soil can be reduced to levels that will alow for unrestricted
land usage of the Site.

Applicetion ofthis aternative is based on the assumption that residual metals, in non-metallic form
or in fragments significantly smaller than initial shot size, are not present at concentrations greater than the
evauation criteria. This assumption is based on visual observation, soil conditions, and the nature ofthe
skeet range. Because of the dkaline soil and low rainfal conditions at the site, it is unlikely that the shot,
which isinitially unoxidize, will be chemically atered. Furthermore, because the metal shot is projected
upward and impacts the ground with relatively minimal force, fragmentation ofthe shot is unlikely. These
factors strongly suggest that residual metals concentrations in the soils, due to the shot, are unlikely to be
significant.

Because there are no plans to close the skeet shooting range in the foreseeable future, metallic shot
containing antimony and lead will most likely continue to impact the ste following this initid metals
recovery process. Ingtitutional controls will therefore be implemented to protect human hedlth from future
exposure to the site while the range continues operation. These ingtitutional controls will consist of:
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. Implementing administrative controls requiring PPE for excavation workersin the impacted area
through revisions to the BGP.

. Restriction of future land usage to non-residential purposes through the recording of a VEMUR

and revisions to the BGP.

. Development and maintenance of an Institutional Control Plan.

The requirement for the use of PPE while excavating in the impact area of PSC LF-25 will be added
to the congtraints detailed in Section 4.2.2.4 of the BGP. Figures 4.1 and 4.7 of the BGP will aso be
revised to clearly illustrate the impacted area that requires the use of PPE while excavating. These
constraints will be implemented through the digging permit process. As previoudy noted, a digging permit
must be obtained before breaking ground at any location of Luke AFB.

To obtain a digging permit, an AF Form 103 must be filled out and submitted to the Base Civil
Engineer Squadron for approval. A copy of AF Form 103 is provided in Appendix E. Currently, there is
no requirement for the BGP to be referenced prior to the approval of a digging permit. Likewise, the Chief
of Environmental Engineering is not required to review al digging permit applications. To ensure the
appropriate constraints on excavation are enforced at PSC LF-25, the Luke AFB Commander will draft
and enforce a policy letter requiring the Chief of Environmental Engineering to review all AF Form 103
permits and review the BGP to see ifany constraints exist. The requirement for the use of PPE will be
added to al digging permits issued for excavation work in the impacted area of PSC LF-25.

Remedial Alternative S-4 aso includes the implementation of procedures that place restrictions on
the residential development of the site. The procedures for restricting residential development of a site
consist of two parts as described below.

. Recording a Voluntary Environmental Mitigation Use Restriction (VEMUR)
. Revising the Base General Plan

As described in detail in Section 3.8.2, a VEMUR is a written document, signed by the property
owner and the ADEQ and recorded with the county recorder on the chain-of-title for a particular parcel
of rea property, which restricts the property to non-residentia usage. The procedures for completing a
VEMUR are summarized in Section 3.8.2 and detailed in A.A.C. R18-7-207.
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The completed VEMUR must be submitted to the ADEQ for review and verification. The ADEQ will
evauate the information to verify compliance with current policies, rules, and standards. An authorized
Departmental representative will either request additional information or sign the VEMUR and return it by
certified mail. After verification and approval by the ADEQ, the VEMUR will be recorded in the County
Recorder’ s office where the property islocated within 30 calendar days of receipt as evidenced by the return
receipt. Inthe case of Luke AFB, the Maricopa County Recorder has jurisdiction. A copy of the VEMUR
Notification form is included with this ROD as Appendix C.

In addition to a VEMUR, the Base Genera Plan (BGP) will be revised to place congtraints on the
resdential development of the impacted area of PSC LF-25. The BGP is used to implement “zoning-like”
requirements at Luke AFB, and it is the only comprehensive planning document required for Air Force
ingdlations. The BGP will serve as the mechanism that ensures the required ingtitutional and engineering
controls are established and maintained.

Several sections of the BGP will be revised to establish the constraints against residential devel opment
of the impacted area of PSC LF-25. Language which clearly states that residential development of that
portion of the siteis prohibited will be added to the BGP in Section 4.2.2.4 - Ingtd lation Restoration Program
Sitesand Section 4.4.2 - Future Land Uses. Additionally, thelocation of the impacted areaof PSC LF-25 will
be added to Figure 4.1 - Environmental Constraints and Opportunities; Figure4.7 Fuel Storage and Ingtallation
Restoration Program Sites; and Figure 4.19 - Future Land Use of the BGP.

The BGF s constraints against residential development will be enforced through procedures that are
aready in place at Luke AFB. Prior to the beginning of any building project at Luke AFB, an Air Force Form
332 must be filed and approved. A copy of this form isincluded as Appendix D. As part of the approva
process for AF Form 332, the BGP is reviewed to determine if any constraints exi<t. If constraints do exist,
the project will not be approved or modifications will be required. The fina approva of any building project
resides with the Chief of Operations who is required to review the BGP and sign all AF Form 332s.

In addition to the above described remedia components, Luke AFB will be required to develop and
maintain an Institutional Control Plan (ICP) as part of Remedia Alternative S-4. The ICP will facilitate
training and education of personne involved with the enforcement of the required ingtitutional controls. The
ICP will document dl of the required ingtitutional and engineering controls. The ICP will also document
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procedures for the review of digging permits, establish procedures for ensuring regular checks and
balances are in place, include provisions for annual review and updates of the BGP, and provide for
inspection and enforcement measures to assure that the required institutional controls are correctly
implemented and enforced.

. Effectiveness. This alternative is designed to be effective in both the short-term and the long-
term. The removal of the particulate lead and antimony will effectively reduce concentrations
in the soil. Ingtitutional controls will effectively provide for long-term protection against
dermal exposure to impacted soils.

. Implementability. This alternative is readily implementable. Technical implementability
requires the appropriate device for the separation process, which is common technology.

. Cost. The combined capital and O&M cost of this aternative is low.

3.8.5 S-5- Excavation and Off-site Disposal

Remedia Alternative S-5 provides for the removal of the impacted soil and transportation off-site
to an appropriate disposd facility without treatment. Remedial components include:

. Determining the area of concern or of impacted soils containing COCs in excess of evaluation
criteria

. Profile materials for disposal/obtain permits (as necessary).

. Excavate impacted area/soils.

. Collect excavation confirmation samples.

. Transport soils to disposal facility.

. Dispose of excavated soils in an appropriate off-site landfill without treatment.

. Backfill the excavation with clean, imported material.

This remedial aternative was considered at six PSCs. PSCs LF-03, FT-07E, DP-13, LF-14, and
SD-38. Remedial Alternative S-5 is not considered at this time for PSC LF-25, where ongoing operations
will provide a continuous source of contamination (fallout of metal shot from the active skeet range).
Excavation and disposal of impacted soils from PSC SS-42 is not reasonably implementable due to the
depth of impact.

Remedial Alternative S-5 provides for the excavation and off-site disposal of al soils impacted
with COCs exceeding evauation criteria detailed in the OU-1 FS. Confirmation samples would be
collected at the extent of excavation to ensure that all impacted material has been removed. Soils may be
digible for disposa at either an industrial solid waste landfill or a hazardous waste (RCRA-permitted)
landfill. The final disposal decision will be made based on the concentration of specific congtituents in the
excavated soils and applicable land disposal restrictions (LDRS).



FINAL OU-1 ROD
Luke AFB, Arizona
20 January 1999
Page 3-112

At PSC RW-02, where removal of the concrete encasement will eliminate potential future release
to the environment and will alow future obstruction-free development of the area, Remedia Alternative
S5 will be applied with several unique considerations. The transportation of the container of low-level
radioactive waste will comply with al Nuclear Regulatory Commission (NRC) guidelines and, according
to USAF policy, the potential wastes will then be disposed at a licensed DoD-approved commercial
disposal site (USAF 1989).

. Effectiveness. This aternative would effectively satisfy the RAOs by removing the concrete
encasement at PSC RW-02 and all impacted soils at the other PSCs. The disposal of impacted
soils without treatment will not reduce the toxicity or volume of the impacted soils. An element
of long-term liability is associated with off-site disposal of untreated wastes. A secure landfill,
designed to minimize the potentia of arelease to the environment, would be selected.

. | mplementability. Excavation of soils to the target depth of 16 feet bgs is implementable at
each of the above-listed PSCs. Where present, above-ground or below-ground structures reduce
the implementability of this remedy, requiring engineered support of the structures and/or
demoalition.

Because of the current industrial land usage of Luke AFB, the excavation and off-site disposal
dternative at the above-listed PSCs is not necessary at this time for protection of human health
and the environment. For PSC SD-38, implementation of Remedial Alternative S-5 would not
necessarily be done until after demolition of the overlying structures, and redevelopment of the
PSC for residential occupation.

Excavation and transportation of the impacted soils to the appropriate landfill are technically
implementable at the PSCs under consideration. Classification of waste and acceptance by
landfill operators are generally source-specific, but an appropriate landfill would be identified
for impacted soils. Implementation would require coordination of construction, excavation, and
operation activities so as not to interfere with Base operations.

At PSC RW-02, minor interruption to operations at the DRMO yard would be incurred for a
maximum of three days. Also, USAF regulations of radioactive waste disposal may restrict the
volume of waste or the scheduling of disposal. Upon excavation, the concrete must be packaged
appropriately for transportation.

. Cost. The capital cost of this alternative ranges from moderate to high, with no associated O& M
cost. The primary variables affecting the costs are the volume and waste classification (i.e.,
hazardous/nonhazardous) of the soil, disposal restrictions, and relative case of excavation.

3.8.6 S-6 - Excavation, Off-site Incineration, and Disposal

Remedial Alternative S-6 is applicable to PSC LF-14 where soils are impacted by PCBs. This
dternative has been identified by the USEPA as the presumptive treatment process for this classification
of waste. Remedial components include;
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. Determine area of impacted soils containing COCs in excess of evaluation criteria.
. Profile materials for disposal/obtain permits (as necessary).
. Excavate impacted soils.
. Transport soils to treatment/disposal facility.
. Treat excavated soils to reduce COC concentrations and/or mobility.
. Monitor the treated soils to confirm effectiveness.
. Dispose of treated soils in an appropriate off-site landfill.
. Backfill the excavation with clean, imported material.

Remedial Alternative S-6 consists of excavating soils with COCs above evauation criteria to the
depth of impact, or a maximum of 16 feet bgs. A 16-foot maximum depth of excavation is based on the
expectation that human contact with soils below this depth is unlikely. Confirmation samples would be
collected at the extent of the excavation to ensure that impacted material has been removed. The excavated
soils are then brought to a facility where they are treated in a rotary kiln incinerator to destroy organic
materia in the soils.

Mobile incinerators are available to treat PCB-impacted soils, however, anticipated public
opposition, treatment unit avalability, and relative cost favor off-site incineration. Also, in the case of PSC
LF-14, chromium impacts would still require off-site disposa following treatment; therefore, off-site
incineration is selected as the representative process option. While incineration is effective for soils
containing petroleum hydrocarbons, other aternatives that effectively treat hydrocarbons are applicable
at asignificantly lower cost.

Incineration generally provides greater than 99.99 percent destruction of organic contaminants and
permanently reduces the toxicity, mobility, and volume of hazardous materials contaminated with organic
compounds. The disadvantages of incineration typically are limited nationwide treatment capacity, strong
public opposition to this technology, and the potentia for concentration of inorganic congtituents in the
incinerator residue.

. Effectiveness. The Excavation, Off-site Incineration, and Disposal aternative incorporates
proven technologies for the treatment of PCBs found at PSC LF-14.

. I mplementability. This alternative is technically and administratively implementable.

. Cost. The combined capital and O&M cost of this adternative is moderate to high.
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3.8.7 S-7 - Excavation, Off-site Thermal/Chemical Treatment, and Disposal

Remedial Alternative S-7 consists of excavation and treatment of the impacted soils off-site prior to
its disposal. Remedial components include:

. Determine area of impacted soils containing COCs in excess of evaluation criteria.

. Conduct treatability testing (as necessary).

. Profile materials for disposal/obtain permits (as necessary).

. Excavate impacted soils.

. Transport soils to treatment/disposd facility.

. Treat excavated soilsto reduce COC concentrations and/or mobility by thermal or chemical
means.

. Monitor the treated soils to confirm effectiveness.

. Dispose of treated soils in an appropriate off-site landfill.

. Backfill the excavation with clean, imported material.

Remedial Alternative S-7 consists of excavating soilswith COCs exceeding evauation criteriato the
depth of impact, or a maximum of 16 feet bgs. A 16-foot maximum depth of excavation is based on the
expectation that human contact with soils below this depth is unlikely. Confirmation samples would be
collected at the extent of excavation to ensure that impacted material has been sufficiently removed. The
excavated soils are then brought to afacility where they are treated to reduce the concentration of COCs or
reduce their mobility through stabilization.

Remedia Alternative S-7 isheing considered at PSCs FT-07E and SD-38 (fuel hydrocarbons), LF-03
(chromium), and DP-13 (lead and chromium), the only sites where excavation is feasible and the COCs may
be readily treated to reduce toxicity, mobility, or volume. In combining the ex-situ remedia technologies
Thermal Trestment and Chemical Treatment, Remedial Alternative S-7 will be applied differently depending
on the COCs present.

. Petroleum Hydrocarbons

Inthe case of petroleum hydrocarbons, off-sitelow temperature thermal desorption (LTTD) has been
selected as the representative treatment option. For this remedia process, the excavated soils are brought
to afacility where they are subjected to mechanical agitation and elevated temperaturesto reduce the TRPH
concentrations through enhanced voltilization of the contaminants. The vapor pressure of the contaminants
is effectively increased by this process. Prior to thermal treatment, the excavated soils may require screening
or shredding to diminate large rocks or foreign materials that may foul the thermal desorber.
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The LTTD operation generation an off-gas stream containing water vapor, volatilized hydrocarbons,
and fine particulates. Depending on the system utilized, the emissions from the desorber are controlled using
an air pollution control (APC) system typically consisting of filtration, adsorption, scrubbing, oxidation, or a
combination thereof to maintain compliance with applicableair regulations. Any residue or waste stream from
the APC may require subsequent treatment. The treated soils would be monitored to confirm treatment
effectiveness then taken to an off-gite location for final disposal.

. Metas

Off-site ex-situ Solidification/Stabilization (S/S) has been selected as the representative chemical
treatment option for lead-, chromium:-, and antimony-impacted soilsfound at selected PSCs. With this process,
the impacted soils are mixed with cementing agents and, possibly, proprietary additivesto chemically bind the
COCs, reducing their leachability. Because no reduction in metals concentrations occurs and the risk
assessment conclusions are based on concentration, the treated soils are disposed off-site by this alternative.
The primary disadvantages of treatment by ex-situ §/S arethe leaching potentia of stabilized soilsand bulking
of the soils, which contain both the treated soils and the stabilizing agent, resulting in a larger volume of
materia requiring management.

. Effectiveness. The Excavation, Off-site Thermal/Chemical Treatment and Disposal
Alternative incorporates proven technologies for the treatment of individual COCs found at
each of the PSCs.

. Implementability. Thisdternativeistechnicaly and administratively implementable at each

of the above-described PSCs. In some cases, the implementability of the excavation
component of the alternative is hampered by the position of an aboveground structure.
Where current conditions do not pose an unacceptable risk to current land uses, this
aternative is considered reasonable only after decommissioning of the structure for reasons
other than remediation.

. Cost. The combined capital and O&M cost of this aternative is moderate to high.

3.8.8 S-8- Excavation, On-site Thermal/Chemical Treatment, and Disposal

The scope of thisremedia aternativeissimilar to Remedia Alternative S-7, excepting the treatment
of the material on the Base instead of at an off-site facility. Remedia components include:
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. Determine area of impacted soils containing COCs in excess of evaluation criteria
. Conduct treatability testing (as necessary).
. Excavate impacted soils.
. Treat impacted soils on-site by thermal or chemical means.
. Monitor the treated soils to confirm effectiveness.
. Return the treated soils to on-site location as fill material or transport soils off-site for landfill
disposal.

Remedial Alternative S-8 consists of excavating soils with COCs exceeding evauation criteria to
the depth of impact or a maximum of 16 feet bgs, as described previously. The scope of this remedial
dternative is similar to the scope of Remedia Alternative S-7, except for the on-site treatment of the
material. Depending on the COC, treated soils may be returned as clean fill or, dternatively, transported
off-gte for landfill disposa. For petroleum hydrocarbons, treated soils will be disposed on-sSte.
Post-treatment soils from metals-contaminated sites and from PSC LF-14, which contains PCBs and
metals at concentrations greater than evaluation criteria, will be transported off-site for disposal. Off-site
disposal of the metals is required because the trestment will not significantly reduce the concentrations of
these metals driving the risk-based evaluation. Confirmation samples would be collected at the extent of
excavation to ensure that impacted materia has been removed.

Remedial Alternative S-8 is being considered at PSCs FT-07E and SD-38 (fuel hydrocarbons),
LF-03 (chromium), DP-13 (lead and chromium), LF-14, (PCBs and chromium), and LF-25 (lead and
antimony), the only sites where excavation is feasible and the COCs may be readily treated to reduce
toxicity, mohility, or volume. As with Remedia Alternative S-7, the ex-situ remedia technologies Thermal
Treatment and Chemica Treatment have been combined and Remedia Alternative S-8 will be applied
differently depending on the COCs present.

. Petroleum Hydrocarbons and PCBs

In the case of petroleum hydrocarbons and PCBs, on-site LTTD has been selected as the
representative therma treatment option. For implementation of the LTTD process, a mobile thermal
desorption unit is assembled on-site and the excavated soils are brought to the unit. The desorber
mechanicaly agitates the soils and elevates temperatures to reduce the TRPH and PCB concentrations
through enhanced volatilization of the contaminants. The vapor pressure of the contaminants is effectively
increased by this process. Because of contaminant characteristics and permitting of equipment, separate
desorption units are generally required to
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treat the two types of impact, TRPH and PCBs. Prior to thermal treatment, the excavated soils may require
screening or shredding to eiminate large rocks or foreign materials that may foul the thermal desorber.

The LTTD operation generates an off-gas stream containing water vapor, volatilized hydrocarbons
and fine particulates. Depending on the system utilized, the emissions from the desorber are controlled
using an APC system typically consisting of filtration, adsorption, scrubbing, oxidation, or a combination
thereof to maintain compliance with applicable air regulations. In the case of PCB treatment, oxidation
would not be considered as an APC because of the potential for hydrogen chloride emissions. Any residue
or waste stream from the APC may require subsequent treatment. The treated soils would be monitored
to confirm treatment effectiveness then disposed on-site, or in the case of PSC LF-14, taken to an off-site
location for final disposal.

. Metds

On-site S/S has been selected as the representative chemical treatment option for lead-, chromium-,
and antimony-impacted soils found at selected PSCs. With this process, the impacted soils are mixed with
cementing agents and, possibly, proprietary additives to chemicdly bind the COCs reducing their
leachability. Because no reduction in metals concentrations occurs and the risk assessment conclusions are
based on concentration, the treated soils are disposed off-site by this aternative. The primary disadvantages
of treatment by §/S are the leaching potentia of stabilized soils and bulking of the soils, which contain both
the treated soils and the stabilizing agent, resulting in a larger volume of material requiring management.

. Effectiveness. The Excavation, On-site Thermal/Chemical Treatment, and Disposa
Alternative incorporates proven technologies for the treatment of individual COCs found at
each of the PSCs. In contrast to Remedial Alternative S-7, on-site treatment of the
contaminated soils may result in increased exposure of Base workers during treatment of the
soils, athough engineering controls would be used to minimize potential exposure.

. Implementability. This aternative is technically and administratively implementable at each
of the above-described PSCs. In some cases, the implementability of the excavation
component of the alternative is hampered by the position of an aboveground structure within
or adjacent to the impacted soils and adequate treatment capacity. Where current conditions
do not pose an unacceptable risk to current land uses, this alternative is considered reasonable
only after decommissioning of the structure for reasons other than remediation. On-site
treatment of PCB-impacted soils may not be acceptable.

. Cost. The combined capital and O&M cost of this aternative is moderate to high.
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3.8.9 S-9 - Excavation, On-site Biological Treatment, and Disposal

On-dgite aerobic biodegradation has been successfully performed at Luke AFB in the past. This
alternative was considered at PSCs FT-07E and SD-38, the only sites where excavation is feasible and the
COCs may be easily biodegraded. Remedia components include:

. Determine area of impacted soils containing COCs in excess of evaluation criteria
. Conduct treatability testing (as necessary).

. Excavate impacted soils.

. Biologically treat excavated soils to reduce COC concentrations.

. Monitor the treated soils to confirm effectiveness.

. Return the effectively treated soils to on-site location as fill material.

Remedial Alternative S-9 congists of excavating soils with COCs above evauation criteria
to the depth of impact, a maximum of 16 feet bgs. Confirmation samples will be collected at the extent of
excavation to ensure that al impacted material has been removed. The excavated soils will then be
subjected to aerobic biological treatment to reduce the TRPH concentrations. On-site treatment was
selected as the representative process option over off-site biological treatment because of dightly lower
costs and demonstrated effectiveness. The method of biological treatment may be composting, during
which the soils are spread across a surface and routinely aerated. Favorable conditions for biological
degradation of the organic compounds will be developed by providing nutrients (i.e., phosphorus or
nitrogen), oxygen, moisture, and/or cultured bacteria to the soils. Any air emission, residue, or leachate
from the remedial process may require treatment. The treatment of these process by-products will be
determined in design investigation studies; however, recycling of the by-products back into the treatment
unit is a likely aternative. The treated soils will be monitored to confirm treatment effectiveness then
placed at another on-site location for fina disposal.

. Effectiveness. This aternative may be effective for reducing TRPH found in the soils at PSCs
FT-07E and SD-38. Thisremedia alternative would be effective in the long-term in protecting
human health by reducing COC concentrations.

. Implementability. This dternative is technicaly and administratively implementable at PSCs
FT-07E and SD-38. At PSC SD-38, the implementability of the excavation component of the
alternative is hampered by the position of an aboveground structure adjacent to the impacted
soils. Because current conditions do not pose an unacceptable risk to current land uses, this
aternative is considered reasonable at PSC SD-38 only after decommissioning of the structure
for reasons other than remediation.

. Cost. This aternative has alow capital cost and moderate O& M cost.
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3.8.10 S-10 - Excavation, On-site Ther moplastic Solidification, and Reuse

This Remedial dternative was considered for use only at PSC LF-14 where PCB and chromium
impacted soils were found. Remedial components include:

. Determine area of impacted soils containing COCs in excess of evaluation criteria.
. Profile materials for disposal/obtain permits (as necessary).

. Conduct treatability testing (as necessary).

. Excavate impacted soil.

. Stabilize excavated soils to bind COCs and add structural properties.

. Incorporate stabilized soils as aggregate into an asphalt mix process.

. Monitor the treated soils to confirm effectiveness.

. Use asphalt product for conventional paving or resurfacing.

. Backfill the excavation with clean, imported material.

Remedial Alternative S-10 consists of excavating soil with COCs exceeding evauation criteria to
the depth of impact, or a maximum of 16 feet bgs. Confirmation samples would be collected at the extent
of excavation to ensure that all impacted material has been removed. The excavated soils would first be
stabilized using a cementing agent, then incorporated into an asphalt production process for reuse. As an
innovative technology, performance data are not readily available; however this alternative has the potentia
for comparable performance at significantly reduced cost, relative to other PCB dternatives.

The stabilization process may generate small quantities of off-gas, which will be treated utilizing
an APC system before being discharged to the atmosphere. If any, the residue from the APC may aso
require subsequent treatment, The asphalt produced would be suitable for use as pavement or resurfacing
material either on-site or off-site.

. Effectiveness. This remedia aternative can be effective in reducing the mobility of the PCBs
and other organic and inorganic contaminants in soils. While the process does not reduce the
volume or toxicity of the contaminants, it produces a usable end-product that may be effective
in preventing contaminant exposure. On-site treatment using this alternative would be
monitored regularly to ensure treatment effectiveness. In the short-term, the on-site treatment
of Remedia Alternative S-10 increases exposure of site occupants to impacted soils while
treatment is being performed. Access restrictions and engineering controls (e.g., dust
suppression) would be used to minimize this exposure.

. I mplementability. This dternative is technically and administratively implementable. Mobile
treatment units are available and treatment can be performed on-site. No disposal
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requirements apply because no waste is generated, except possibly for trace amounts of
residue. The primary disadvantages of treatment by Thermoplastic Solidification are the
uncertain leaching potential of stabilized soil and bulking of the soil, which contains both the
treated soil and the stabilizing agent, resulting in a larger volume of material requiring
management. Treatability testing would be required to verify performance of this alternative.

. Cost. The combined capital and O&M cost of this aternative is moderate.

3.8-11 S-11 - In-Situ Soil Vapor Extraction

Remedia Alternative S-11 consists of ingtalling a network of extraction wells in the impacted soils
and applying a vacuum to the network. The remedia components include:

. Install Soil Vapor Extraction (SVE) System.
. Monitor soil and groundwater (if necessary) to confirm effectiveness and potential migration of
the COCs.

Remedial Alternative S-11 consists of installing a network of extraction wells in the impacted soils
and applying a vacuum to the network. The vacuum induces a pressure gradient that propagates laterally,
resulting in soil-gas migration toward the extraction well. The removal of impacted vapors and recharge
from non-impacted soil areas results in volatilization of adsorbed organics. Extracted vapors are treated
before being discharged to the atmosphere. Vapor-phase carbon adsorption and oxidation are potential
vapor treatment systems. Vapor extraction systems require periodic maintenance to ensure efficient
operation. The carbon would require periodic reactivation, which would occur off-site by the carbon
provider. Oxidation systems typicaly require supplemental fuel to support combustion and regular
mai ntenance.

This remedia alternative is being considered at PSCs FT-07E and SS-42, the only sites where the
nature of the impact is conducive to SVE. At PSC SS-42, the source of impact, analytical results, and
current performance data suggest the applicability of SVE to the site. At PSC FT-07E, analytical results
also indicate the presence of BTEX. It is anticipated that SVE will address the lighter molecular-weight
fraction of hydrocarbons that are present at PSC FT-07E.

. Effectiveness. This process has been applied to a range of organics and is capable of removing
volatile range TRPH. This remediad alternative would be effective in the long-term in protecting
human health and the environment by removing the impacts from the soil. This measure would
not prevent contact with soils in the short-term if surface soils are exposed.
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. I mplementability. This dternative is technically and administratively implementable. Both vapor
extraction and off-gas treatment systems are readily available as off-the-shelf items. These
systems can be installed with subsurface piping to minimize disruption to ongoing site operations.
Vapor extraction systems have been tested at both PSCs under consideration for this remedial
dternative. An SVE system is currently in operation at PSC SS-42 as part of the ongoing
biotreatability study.

* Cost. The capital cost of this aternative is low to moderate. O&M costs are aso low to
moderate.

3.8.12 S-12- In-Situ Aerobic Biodegradation

This remedia aternative consists of using indigenous or introduced aerobic bacteria to degrade
organic compounds in soils. Remedial components include:

. Install injection or extraction system to foster in-situ bioremediation.
. Monitor soils and groundwater (if necessary) to confirm effectiveness and potential migration of

the COCs.

Thisremedial alternative is being considered at PSCs FT-07E and SS-42, the only sites where the
nature of the impact is conducive to biodegradation. The natura biodegradation process is typically
enhanced by eevating oxygen levels within the impacted soils by injecting ambient air. Where conditions
dictate, nutrients (generally phosphorous and/or nitrogen sources), moisture, or bacterial populations can
be added to optimize degradation rates. Such injection would require a network of injection wells in the
impacted areas.

The potential for enhanced aerobic degradation of the residua-phase hydrocarbons was tested at
PSC SS-42 through a bioventing pilot study. This study determined that the natural conditions at the site
were not conclusively favorable for this technology’s successful application. Specifically, the degradation
rates calculated for this area were very low. The low observed degradation rates were attributed to low
moisture content in the soils and low hydrocarbon concentrations in the soil intervals containing the soil-gas
monitoring points (Geraghty & Miller, Inc. 1996¢c; ARE # 178). At PSC SS-42, where potential impact
to groundwater is a concern, groundwater monitoring would be conducted as a measure of this
alternative's effectiveness.

. Effectiveness. In-situ bioremediation has been documented to be effective in treating TRPH
impacted soilsin a number of environmental settings. Despite this technology’s performance at
other sites, this remedia alternative was not documented to be effective under certain conditions
found at Luke AFB. Uncertainty exists regarding the technology’ s effectiveness under conditions
found at the noted PSCs
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. Implementability. This dternative is technicaly and administratively implementable. The
installation of this system would not be disruptive to ongoing activities at the base.

Cost. The capital cost of this aternative is low, typically not requiring off-gas collection and
treatment. O& M costs are low to moderate.

3.9 COMPARATIVE ANALYSISOF REMEDIAL ALTERNATIVES

After the twelve remedial aternatives (S-1 through S-12) were established, a detailed analysis was
conducted to determine which aternative is most appropriate for a given site. Because the types of
environmental impacts vary form site to Site, not every alternative was included in the detailed analysis for
each site. Only those aternatives applicable to the individual site characteristics were used. Table 3-62
provides a matrix illustrating the remedia aternatives that were included in the detailed anaysis of the
eight sites.

The detailed analysis consisted of comparing the applicable remedid alternatives to the nine
Superfund evaluation criteria listed below. The dternative which best satisfies these nine criteria was
selected for implementation.

. Overdl Protection of Human Health and the Environment.
. Compliance with Applicable or Relevant and Appropriate Requirements (ARARS).

. Long-term Effectiveness and Permanence.
. Short-term Effectiveness.

. Reduction of Toxicity, Mobility, or Volume Through Treatment.
. Implementability.
Costs.

. State Acceptance.
. Community Acceptance.

The first two criteria are considered threshold criteria and must be met of an alternative to be
selected form implementation. Criteria 3 through 7 are considered primary balancing criteria and are used
to rank aternatives that satisfy the threshold criteria. The final two criteria are considered modifying criteria
and are considered after public comment period has ended.

Table 3-63 provides a matrix showing whether implementation of the remedia aternative will
satisfy chemical-specific ARARs. Table 3-63 aso shows which action- and location-specific ARARS will

aoply.
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3.9.1 PSC RW-02

At PSC RW-02, Remedial Alternatives S-1 (No Action), S-2 (Ingtitutional Controls), and S-5
(Excavation and Off-site Disposal) were considered. A comparison of each of the remedial measures with
respect to the nine evaluation criteriais provided in the following sections.

3.9.1.1 Overall Protection of Human Health and the Environment

. Remedia Alternative S-5 is most protective of human health and environment by removing the
potential source of risk and rendering the site essentially impact-free. The disposa site will be
afacility designed to contain radioactive waste and will maintain a protective environment.

. Remedial Alternative S-2 is protective of human health and the environment and satisfies all
regulatory standards of protection by preventing disruption to the concrete encasement.

. Remedial Alternative S-1 is adequately protective of human health and the environment but does
not protect against disruption of the concrete encasement and a potential future impact.

3.9.1.2 Compliance With ARARs

. Remedial Alternative S-5 meets all location-specific ARARs. Action-specific ARARS regarding
low-level radioactive material handling and disposal will be followed. There are no
chemical-specific ARARS because radionuclides were not identified as COCs. By removing the
source of potential contamination and preventing a future release on site, this alternative ensures
future compliance with ARARs.

. Remedial Alternatives S-1 and S-2 meet |ocation-specific ARARSs. There are no chemical specific
ARARS because radionuclides were not identified as COCs.

3.9.1.3 Long-term Effectiveness and Permanence

. Remedial Alternative S-5 provides the highest degree of long-term effectiveness because it
removes the source of potential risk. It does transfer a minimal amount of risk to the disposal
facility; however, the standard of protection at alicensed facility exceeds the level of the existing
buria condition.

. Remedial Alternative S-2 provides long-term effectiveness for the prevention of contaminant
exposure by preventing disruption to the buried waste and providing a monitoring system to
detect releases.

. Remedial Alternative S-1 is also effective in the long term, athough to a lesser degree than
Remedia Alternatives S-2 and S-5.
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3.9.1.4 Short-term Effectiveness

. Remedial Alternatives S-1 and S-2 provide equivaent short-term effectiveness. Neither
alternative will result in disruption to the site and the Base-wide Risk Assessment has concluded
that current conditions do not present unacceptable risk.

. Remedia Alternative S-5 is least effective in the short term because it involves excavation and
handling of the material during transportation and disposal. This measure provides for the
potential of increased exposure to radioactivity during implementation.

3.9.1.5 Reduction of Toxicity, Mobility, or Volume Through Treatment

. Remedial Alternative S-5 does not reduce toxicity or volume but does reduce potential mobility

of radioactive material by containment in a controlled environment designed to prevent migration
or release of radioactivity at a licensed/permitted off-site facility. While no active reduction in
toxicity takes place, radioactivity inherently decays with time.

*  While Remedia Alternatives S-1 and S-2 do not actively reduce toxicity, mobility, or volume,
radioactivity inherently decays with time.

3.9.1.6 Implementability

. Remedial Alternative S-1 is the most implementable, requiring no effort and no disruption to
Base activities. Because no risk exists at the site, this alternative may be the most
adminigtratively implementable.

. Remedial Alternative S-2 is only dightly less implementable than Remedial Alternative S-1,
requiring minimal effort and disruption to Base activities. Periodic monitoring must be conducted
as part of this alternative.

. Remedial Alternative S5 is implementable from a technical standpoint. Qualified and properly
licensed contractors must be identified to manage the excavation and disposal of the waste
material. The waste must also be characterized, either through historical records or waste
inspection, prior to arranging for disposal; however, these tasks do not limit the implementability
of Remedia Alternative S-5.

3.9.1.7 Cost

The dternatives, ranked in order of increasing costs, are S-1, S-2, and S-5. The costs range from
$93,000 for Remedid Alternative S-1, No Action (Monitoring only), to approximately $428,000, for
Remedial Alternative S-5, Excavation and Off-site Disposal.
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3.9.1.8 State Acceptance

. Based on preliminary discussions held during the development of the FS, Remedia Alternatives
S-2 and S-5 are acceptable to the regulatory agencies.

. Remedia Alternative S-1 was not discussed specifically with the regulatory agencies, therefore,
State Acceptance is uncertain.

3.9.1.9 Community Acceptance

*  The RAB review of the Draft version of the OU-1 FS indicated that Remedia Alternative S-2
is acceptable to the community.

. While Remedial Alternatives S-1 and S5 were not specifically addressed during the RAB
meeting, no comments were received regarding these alternatives. Community Acceptance of
these alternatives is not determined.

3.9.2 PSC LF-03

At PSC LF-03, Remedid Alternatives S-1 (No Action), S-2 (Indtitutiona Controls), S5
(Excavation and Off-site Disposal), S-7 (Excavation, Off-site Thermal/Chemica Treatment, and Disposal),
and S-8 (Excavation, On-site Thermal/Chemical Treatment, and Disposal) are under consideration. A
comparison of each of the remedial measures with respect to the nine evaluation criteriais provided in the
following sections.

3.9.2.1 Overall Protection of Human Health and the Environment

. Remedial Alternatives S-7 and S-8 are equally protective of human health and environment since
the contaminated soils are removed and treated aboveground. Excavated soils potentialy
containing hexavalent chromium are aso stabilized, reducing the potential for additiona
migration of this COC.

. Remedial Alternative S-5 is dightly less protective of human health and the environment than
Remedial Alternatives S-7 and S-8, because the impacted soil is disposed without treatment.
Disposal, however, would only be conducted at a secure facility designed to prevent the migration
of contaminants into the environment.

. Remedia Alternative S-2 is protective of human health and the environment to a lesser extent but
satisfies al regulatory standards of protection by eliminating residential exposure.

. Remedial Alternative S-1 is not adequately protective of human health. However, with additiona
characterization of the soils to determine the chromium valence state, the No Action aternative
may be adequately protective of human health and the environment.
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3.9.2.2 Compliance With ARARs

. Remedial Alternatives S-5, S-7, and S-8 meet al chemical-specific ARARs. These aternatives
incorporate location- and action-specific ARARs where necessary.

. Remedial Alternative S-2 meets the chemical-specific ARARSs for non-residential land use.

. Remedial Alternative S-1 does not meet chemical-specific ARARs for residential land use based
on the assumption of hexavalent chromium.

3.9.2.3 Long-term Effectiveness and Per manence

e The removal and/or treatment alternatives (S-5, S-7, and S-8) provide the highest degree of
long-term effectiveness because they remove the impact or source of risk.

*  Remedia Alternative S-2 provides long-term effectiveness for the prevention of contaminant
exposure in that enforceable land use restrictions prohibiting residential development will remain
with the property for the foreseeable future.

. Remedia Alternative S-1 does not provide long-term effectiveness.

3.9.2.4 Short-term Effectiveness
. Remedial Alternatives S-1 and S-2 provide the greatest short-term effectiveness in that they result
in no disruption to the site, and the risk assessment indicates that current conditions do not
present unacceptable risk.
. Remedia Alternatives S5, S-7, and S-8 are less effective in the short term because they involve
excavation and handling of the soil during treatment and/or transportation/disposal. These
measures provide for increased exposure to the COCs during remediation. activity.

3.9.2.5 Reduction of Toxicity, Mobility, or Volume Through Treatment

. Remedial Alternatives S-7 and S-8 reduce the mobility of the COCs, although volume and
toxicity are not affected.

. Remedial Alternative S-5 does not reduce toxicity or volume but does reduce mobility by
containing impacted soil in a controlled landfill environment designed to prevent migration.

. Remedial Alternatives S-1 and S-2 do not reduce toxicity, mobility, or volume.
3.9.2.6 Implementability

. Remedial Alternative S-2 is the most implementable, requiring minimal effort and no disruption
to Base activities.
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. Remedia Alternatives S5 and S-7 are technically implementable in that they both involve a
single excavation, transportation, and backfill event and are very short in duration.

. Remedial Alternative S-8, which requires the siting or construction of an on-site treatment
facility, would be most disruptive to ongoing activities.

. Remedia Alternative S-1 is unlikely to be administratively implementable because it is not
adequately protective of human health and the environment.

3.9.2.7 Cost

The dternatives, ranked in order of increasing costs, are S-1, S-2, S8, S5, and S- The costs range
from $0 for Remedia Alternatives S-1 and S-2 to approximately $25,415,000 for Remedia Alternative
S7.

3.9.2.8 State Acceptance

. Based on preliminary discussions held during the development of the FS, Remedia Alternatives
S2, S5, S7, and S-8 are acceptabl e to the regulatory agencies.

. Because of its inability to provide adequate protection of hedth, Remedial Alternative S-1 is
unlikely to be acceptable to the regulatory agencies.

3.9.2.9 Community Acceptance

. The RAB review of the Draft version of the FS indicated that Remedial Alternative S-2 is
acceptable to the community.

*  While Remedid Alternatives S5, S-7, and S-8 were not specificaly addressed during the RAB
meeting, no comments were received regarding these alternatives and Community Acceptance of
these aternatives is not determined.

*  While Remedid Alternative S-1 was not specifically discussed with or commented upon by the
RAB, Community Acceptance of the No Action alternative is unlikely.

3.9.3 PSC FT-07E

At PSC FT-O7E, Remedial Alternatives S-1 (No Action), S2 (Institutiona Controls), S5
(Excavation and Off-gite Digposal), S-7 (Excavation, Off-site Thermal/Chemical Treatment, and Disposal,
S-8 (Excavation, On-site Thermal/Chemical Treatment, and Disposal), S-9 (Excavation, On-site Biological
Treatment, and Disposdl), S-11 (In-situ Soil Vapor Extraction), and S-12 (In-situ Aerobic Biodegradation)
are under consideration. A comparison of each of the remedial measures with respect to the nine evaluation
criteriais provided in the following sections.
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3.9.3.1 Overall Protection of Human Health and the Environment

Remedial Alternatives S5, S-7, S-8, and S-9 are al equally protective of human headlth at the
site. These options achieve the greatest level of protection by removal or aboveground treatment
of contaminated soils, rendering the site essentially impact-free.

Remedial Alternative S-11 provides the next highest degree of protection by removing or treating
the contaminant in-situ through enhanced volatilization, thereby reducing the impact
concentration to acceptable levels. As an in-situ measure, this alternative is less likely to achieve
the degree of remediation realized in ex-situ actions.

Remedia Alternative S-12 may provide protection equivalent to Remedia Alternative S-11;
however, site-specific data obtained to-date do not conclusively support the viability of enhanced
aerobic biodegradation.

Remedial Alternative S-2 is protective of human health to a lesser extent and satisfies all
regulatory standards of protection by eliminating the exposure pathway to an at-risk receptor.

Remedia Alternative S-1 is not adequately protective of human health.

3.9-3.2 Compliance With ARARs

Remedia Alternatives S-5, S-7, S8, S-9, S-11, and S-12 meet all chemical-specific ARARs.
Likewise, these alternatives incorporate location- and action-specific ARARSs where necessary.

Remedia Alternative S-2 meets chemical-specific ARARs for non-residential land uses.

Remedia Alternative S-1 does not meet chemical-specific ARARS.

3.9.3.3 Long-term Effectiveness and Per manence

The removal and/or treatment alternatives (S-5, S-7, S8, S-9, S-11, and S-12) provide the
highest degree of long-term effectiveness because they remove or reduce the contaminant or
source of risk.

Remedial Alternative S-2 provides long-term effectiveness for the prevention of contaminant
exposurein that enforceable land use restrictions prohibiting residential development will remain
with the property for the foreseeable future.

Remedia Alternative S-1 does not provide long-term effectiveness.

3.9.3.4 Short-term Effectiveness

Remedia Alternatives S-1 and S-2 provide the greatest short-term effectivenessin that they result
in no disruption to the site, and the risk assessment indicates that current conditions do not
present unacceptable risk.
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. Remedial Alternatives S-11 and S-12 provide the next highest degree of short-term effectiveness

because they impose only minimal potential exposure to the hydrocarbon impacts during system
installation and operation.

. Remedial Alternatives S-5, S-7, S8, and S-9 are less effective in the short-term because they
involve excavation and handling of the soil during treatment and/or transportation/disposal. These
measures provide for potentially increased exposure to the hydrocarbons during remediation
activity.

3.9.3.5 Reduction of Toxicity, Mobility, or Volume Through Treatment

. Remedial Alternatives S-7, S-8, and S-9 reduce toxicity, mobility, and volume to the greatest

extent by separating the contaminant from the soil and ultimately destroying or concentrating the
recovered hydrocarbons.

. Remedial Alternative S-11 removes volatile hydrocarbons from the soil effectively. Higher
molecular weight hydrocarbons may not be effectively treated using this technology, athough
aerobic biodegradation of the hydrocarbons may be enhanced as aresult of elevated oxygen levels
created by the SVE system.

. Remedial Alternative S-12 biodegrades the residual hydrocarbons. However, as an in-situ
measure, it may not be capable of reducing concentrations as effectively as ex-situ methods and,
therefore, may not reduce volume or toxicity to the same extent as other treatment alternatives.

. Remedia Alternative S5 does not reduce toxicity or volume but does reduce potentia

hydrocarbon mobility by containing impacted soil in a controlled landfill environment designed
to prevent migration.

. Remedial Alternatives S-1 and S-2 do not actively reduce toxicity, mobility, or volume of
hydrocarbon concentrations.

3.9.3.6 Implementability

. Remedial Alternative S-2 is the most implementable, requiring minimal effort and no disruption
to Base activities.

. In-situ treatment alternatives S-11 and S-12 are aso easily implemented and involve only
moderate activity at the site.

. Remedial Alternatives S5 and S-7 are readily implementable in that they involve a single
excavation, transportation, and backfill event and are very short in duration. No known
aboveground or below-ground structures would reducethe implementability of these alternatives.

. Remedial Alternatives S-8 and S-9 require the siting or construction of an on-site treatment
facility and would be most disruptive to Base activities.



FINAL OU-1 ROD
Luke AFB, Arizona
20 January 1999
Page 3-130

*  Remedid Alternative S-1 is unlikely to be administratively implementable because it is not
adequatdly protective of human health.

3.9.3.7 Cost

The aternatives, ranked in order of increasing costs, ae S-1, S2, S12, S5,S7,S9, S8, and S11.

The costs range from $0 for Remedia Alternatives S-1 and S-2 to approximately $106,000 for Remedial
Alternative S-11, In-situ SVE.

3.9.3.8 State Acceptance

»  Basedon preliminary discussions held during the development of the FS, Remedia Alternatives
S2,S5 57, 58, S9, S11, and S 12 am acceptable to the regulatory agencies.

* Itisunlikely that Remedial Alternative S-1 will be acceptable to the regulatory agencies because
Remedial Alternative S-1 cannot provide adequate protection of human health.

3.9.3.9 Community Acceptance

. The RAB review of the Draft version of the FS indicated that Remedia Alternative S-2 is
acceptable to the community.

*  While Remedid Alternatives S5, S-7, S8, S-9, S-11, and S-12 were not specifically addressed
during the RAB meeting, no comments were received regarding these aternatives and
Community Acceptance of these aternatives is not determined.

*  While Remedid Alternative S-1 was not specifically discussed with or commented upon by the
RAB, Community Acceptance of the No Action dternative is unlikely.

3.9A PSC DP-13

At PSC DP-13, Remedia Alternatives S-1 (No Action), S-2 (Ingtitutional Controls), S-5 (Excavation
and Off-gte Disposal), S-7 (Excavation, Off-site Thermal/Chemical Treatment, and Disposa), and S-8
(Excavation, On-site Thermal/Chemical Treatment, and Disposal) are under consideration. A comparison of
each of the remedia measureswith respect to the nine evaluation criteriais provided in thefollowing sections.

3.9.4.1 Overall Protection of Human Health and the Environment

*  Remedia Alternatives S-5, S-7, and S-8 are dl equally protective of human hedlth at the Site.
These options achieve the greatest level of protection by remova and disposal or aboveground
treatment of contaminated soils, rendering the site essentially impact-free.
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. Remedia Alternative S-2 is protective of human health and the environment to a lesser extent
and satisfies all regulatory standards of protection by eliminating the exposure pathways.

. Remedia Alternative S-1 is not adequately protective of human hedlth.
3.9.4.2 Compliance With ARARs

. Remedia Alternatives S-5, S-7, and S-8 meet al chemical-specific ARARSs. Likewise, these
alternatives incorporate location- and action-specific ARARSs where necessary.

. While Remedia Alternative S-2 does not meet chemical-specific ARARSs for non-residential
land uses, ingtitutional controls are proposed to protect at-risk receptors.

. Remedia Alternative S-1 does not meet chemical-specific ARARS.
3.9.4.3 Long-term Effectiveness and Per manence

. The removal and/or treatment alternatives (S-5, S-7, and S-8) provide the highest degree of
long-term effectiveness because they remove the impact or source of risk.

. Remedial Alternative S-2 provides long-term effectiveness for the prevention of contaminant
exposure for residential and non-residential land uses in that enforceable land use restrictions
prohibiting residential development will remain with the property for the foreseeable future.

. Remedia Alternative S-1 does not provide long-term effectiveness.

3.9.4.4 Short-term Effectiveness

. Remedia Alternatives S-1 and S-2 provide the greatest short-term effectiveness in that they
result in no disruption to the site, and the risk assessment indicates that current conditions do
not present unacceptable risk.

. Remedia Alternatives S-5, S-7, and S-8 are less effective in the short-term because they

involve excavation and handling of the soil during treatment and/or transportation/disposal.
These measures provide for increased exposure to the COCs during remediation activity.

3.9.4.5 Reduction of Toxicity, Mobility, or Volume Through Treatment

. Remedia Alternatives S-7 and S-8 reduce the mobility of COCs, athough volume and toxicity
am not affected.
. Remedia Alternative S-5 does not reduce toxicity or volume but does reduce mobility by

containing impacted soil in a controlled landfill environment designed to prevent migration.

. Remedial Alternatives S-1 and S-2 do not actively reduce toxicity, mobility, and volume, as
they do not provide treatment measures
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3.9.4.6 Implementability
. Remedia Alternative S-2 is the most implementable, requiring minimal effort and no
disruption to Base activities.
. Remedia Alternatives S5 and S-7 are readily implementable. Both involve a single

excavation, transportation, and backfill event and are short in duration. No known above-
ground or below-ground structures would reduce the implementability of these aternatives.

. Remedia Alternative S-8, which requires the siting or construction of an on-site treatment
facility, would be most disruptive to Base activities.

. Remedial Alternative S-1 is unlikely to be administratively implementable because it is not
adequately protective of human health.

3.9.4.7 Cost

The aternatives, ranked in order of increasing costs, are S-1, S-2, S8, S5, and S- The costs range
from $0 for Remedid Alternatives S-1 and S-2 to approximately $497,000 for Remedia Alternative S-7,
Excavation, Off-site Thermal/Chemical Treatment, and Disposal.

3.9.4.8 State Acceptance

. Based on preliminary discussions held during the development of the FS, Remedial
Alternatives S-2, S-5, S-7, and S-8 are acceptable to the regulatory agencies.

. It isunlikely that Remedia Alternative S-1 will be acceptable to the regulatory agencies.

3.9.4.9 Community Acceptance

. The RAB review of the Draft version of the FS indicated that Remedia Alternative S-2 is
acceptable to the community.

. While Remedial Alternatives S-5, S-7, and S-8 were not specifically addressed during the

RAB meeting, no comments were received regarding these alternatives and Community
Acceptance of these alternatives is not determined.

. While Remedial Alternative S-1 was not specifically discussed with or commented upon by
the RAB, Community Acceptance of the No Action alternative is unlikely.

3.95PSC LF-14

At PSC LF-14, Remedid Alternatives S1 (No Action), S-2 (Institutiona Controls), S5
(Excavation and Off-site Disposal), S-6 (Excavation, Off-site Incineration, and Off-site Disposal), S-8
(Excavation, On-Site
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Thermal/Chemical Treatment, and Disposal), and S-10 (Excavation, On-site Thermoplastic Solidification,
and Reuse) are under consideration. A comparison of remedial measures is provided in the following
sections.

3.9.5.1 Overall Protection of Human Health and the Environment

. Remedia Alternatives S-5, S-6, S-8, and S-10 are al equally protective of human health and
environment at the site. These options achieve the greatest level of protection by removal or
aboveground treatment of contaminated soils, rendering the site essentially impact-free.

. Remedia Alternative S-2 is protective of human health and the environment to a lesser extent
and satisfies al regulatory standards of protection by eliminating the exposure pathway.

. Remedia Alternative S-1 is not adequately protective of human health and the environment.

3.9.5.2 Compliance With ARARs

. Remedia Alternatives S5, S-6, S-8, and S-10 meet al chemical-specific ARARs. Likewise,
these alternatives incorporate location- and action-specific ARARS. where necessary.

. Remedial Alternative S-2 meets chemical-specific ARARs for non-residential land uses.

. Remedia Alternative S-1 does not meet chemical-specific ARARs for residential land uses.

3.9.5.3 Long-term Effectiveness and Per manence

. The removal and/or treatment aternatives (S-5, S-6, S-8, and S-10) provide the highest degree
of long-term effectiveness because they remove or reduce the impact or source of risk.

. Remedia Alternative S-2 provides long-term effectiveness for the prevention of contaminant
exposure in that enforceable land use restrictions prohibiting residential development will
remain with the property for the foreseeable future.

. Remedia Alternative S-1 does not provide long-term effectiveness.

3.9.5.4 Short-term Effectiveness

. Remedia Alternatives S-1 and S-2 provide the greatest short-term effectiveness in that they
result in no disruption to the site, and the current conditions do not present unacceptable risk.

. Remedia Alternatives S-5, S-6, S-8, and S-10 are less effective in the short term because they

involve excavation and handling of the soil during treatment and/or transportation/disposal.
These measures provide for increased exposure to the COCs during remediation activity.
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3.9.5.5 Reduction of Toxicity, Mobility, or Volume Through Treatment
. Remedia Alternative S-6 reduces toxicity, mobility, and volume to the greatest extent by

destroying the organic contaminants. Inorganic impact will remain in the treated soil, but
migration will be controlled in an appropriate landfill.

. Remedia Alternative S-8 reduces toxicity, mobility, and volume to a lesser degree by
separating the contaminant from the soil and ultimately destroying or concentrating the
recovered organic compounds. Inorganic impact will remain in the treated soil, but migration
will be controlled in an appropriate landfill.

. Remedia Alternatives S-5 and S-10 do not reduce toxicity or volume but do reduce potentia
mobility of COCs. Remedia Alternative S-5 contains impacted soil in a controlled landfill
environment designed to prevent migration, while Remedia Alternative S-10 immobilizes
impacted soil in an asphalt mix.

. Remedia Alternatives S-1 and S-2 do not actively reduce toxicity, mobility, and volume, of
organic compound concentrations.

3.9.5.6 Implementability

. Remedia Alternative S-2 is the most implementable, requiring minimal effort and no
disruption to Base activities.

. Remedial Alternatives S-5 and S-6 are readily implementable in that they both involve a single
excavation, transportation, and backfill event and are very short in duration.

. Remedia Alternatives S-8 and S-10 which require the siting or construction of an on-site
treatment facility, would be most disruptive to Base activities.

. Remedia Alternative S-1 is unlikely to be administratively implementable because it is not
adequately protective of human health.

3.9.5.7 Cost

The alternatives, ranked in order of increasing costs, are S-1, S-2, S-10, S5, S8, and S-6. The
costs range from $0 for Remedial Alternatives S-1 and S-2 to approximately $13,814,000 for Remedial
Alternative S-6, Excavation, Off-site Incineration, and Disposal.

3.9.5.8 State Acceptance

. Based on preliminary discussions held during the development of the FS, Remedia
Alternatives S-2, S5, S-6, S-8, and S-10 are acceptable to the regulatory agencies.

. It isunlikely that Remedia Alternative S-1 will be acceptable to the regulatory agencies.
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3.9.5.9 Community Acceptance
. The RAB review of the Draft version of the FS indicated that Remedial Alternative S-2 is
acceptable to the community.
. While Remedial Alternatives S-5, S-6, S-8, and S-10 were not specifically addressed during

the RAB meeting, no comments were received regarding these alternatives and Community
Acceptance of these alternatives is not determined.

. While Remedial Alternative S-1 was not specifically discussed with or commented upon by
the RAB, Community Acceptance of the No Action alternative is unlikely.

3.9.6 PSC LF-25

Remedial Alternatives S-1 (No Action), S-2 (Ingtitutional Controls), $4 (Ingtitutional Controls and
Ex-dtu Physica Treatmentt Metals Recovery), S-7 (Excavation, Off-site Thermal/Chemical Treatment,
and Off-site Disposal), and S-8 (Excavation, On-site Thermal/Chemical Treatment, and Disposal) were
considered for PSC LF-25. A comparison of each of the remedia measures with respect to the nine
evauation criteriais provided in the following sections.

3.9.6.1 Overall Protection of Human Health and the Environment

. Remedia Alternative S-4, inditutional controls with ex-situ physical treatment/metals
recovery, isthe most protective of human health and the environment. This alternative satisfies
al regulatory standards of protection by removing the existing contaminants from the soil.
Additiondly, institutional controls will limit future exposure to any contamination that may
result from the continued operation of the skeet shooting range.

. Remedia Alternatives S-7 and S-8 are both equally protective of human health and
environment but to a lesser extent than Remedial Alternative S4. These options both achieve
protection of human health by remova and aboveground treatment of contaminated soils,
rendering the site essentially impact-free immediately after the treatment components are
implemented. However, neither of these aternatives protect against future exposure to
contaminated soil that may result from continued operation of the adjacent skeet shooting
range.

. Remedia Alternative S-2 is protective of human health to a lesser extent than Remedid
Alternatives S-4, S-7, and S-8 because current levels of contamination are not eliminated or
reduced. However, Remedial Alternative S-2 does satisfy all regulatory standards of
protection by eliminating and/or managing exposure to the contaminated soil.

. Remedia Alternative S-1 is not adequately protective of human health and the environment.
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3.9.6.2 Compliance With ARARs
. Remedia Alternatives S-4, S7, and S8 meet al chemica-specific ARARs. These

alternatives incorporate location- and action-specific ARARs where necessary.

. Remedia Alternatives S-1 and S-2 do not meet chemical-specific ARARSs for non-residential
land uses.

3.9.6.3 Long-term Effectiveness and Per manence

. Remedial Alternative S-4 provides the highest degree of long-term effectiveness because it
actively removes existing contaminants from the soil and provides mechanisms to prevent
and/or manage future exposure to any contaminants that may result from continued operation
of the adjacent skeet shooting range.

. The removal and/or treatment aternatives (S-7 and S-8) provide a high degree of long-term
effectiveness because they remove the existing impact and source of risk, however, they do
not provide mechanisms to prevent exposure to any future contamination that may result from
continued operation of the adjacent skeet shooting range.

. Remedia Alternative S-2 provides long-term effectiveness in that enforceable regulations that
limit future land usage and provide protection to potential future excavation workers will
remain with the property. However, existing contaminant levels are not reduced or eliminated.

. Remedia Alternative S-1 is not effective for the protection of future excavation workers and,
therefore, does not provide long-term effectiveness.

3.9.6.4 Short-term Effectiveness

. Remedia Alternatives S-2, S-4, S-7, and S-8 are al effective in the short term because they
either provide for institutional controls that protect excavation workers or they physically
remove the contaminants from the site. However, the excavation and handling of the soil
during treatment and/or transportation/disposal provide for increased exposure to the COCs
during remediation activity.

. Remedia Alternative S-1 is not effective for the protection of excavation workers and,
therefore, does not provide short-term effectiveness.

3.9.6.5 Reduction of Toxicity, Mobility, or Volume Through Treatment

. Remedia Alternative $4 is most effective in reducing toxicity, mobility, and volume because
it involves recycling the metals involved, which consist of shot containing lead and antimony.

. Remedia Alternatives S-7 and S-8 reduce the mobility of COCs, athough volume and toxicity
are not affected.
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. Remedia Alternatives S-1 and S-2 do not actively reduce toxicity, mobility, and volume, as
they do not provide treatment measures.
3.9.6.6 Implementability
. Remedial Alternatives S-4, and S-7 are readily implementable in that they both involve a single

excavation, transportation/treatment, and backfill event and are very short in duration.

. Remedial Alternative S-8, which requires the siting or construction of an on-site treatment facility,
would be most disruptive to Base activities.

. Remedial Alternative S-2 is technically implementable, but the administrative implementability is
uncertain because of the potential risk to excavation workers.

. Remedial Alternative S-1 is unlikely to be administratively implementable because it is not
adequately protective of human health.

3.9.6.7 Cost

The alternatives, ranked in order of increasing costs, are S-1, S-2, S-4, S8, and S-7. The costs
range from $0 for Remediad Alternatives S-1 and S2 to approximately $5,673,000 for Remedid
Alternative S-7, Excavation, Off-site Thermal/Chemica Treatment, and Disposdl.

3.9.6.8 State Acceptance

. Based on preliminary discussions held during the development of the FS, Remedia
Alternatives S-4, S-7, and S-8 are acceptable to the regulatory agencies.

. Remedial Alternative S-2 was not discussed specifically with the regulatory agencies,
therefore, State Acceptance is uncertain.

. It isunlikely that Remedia Alternative S-1 will be acceptable to the regulatory agencies.

3.9.6.9 Community Acceptance

. The RAB review of the Draft version of the FS indicated that Remedial Alternative S-4 is
acceptable to the community.

. While Remedial Alternatives S-2, S-7, and S-8 were not specifically addressed during the
RAB meeting, no comments were received regarding these alternatives and Community
Acceptance of these alternatives is not determined.

. While Remedial Alternative S-1 was not specifically discussed with or commented upon by
the RAB, Community Acceptance of the No Action alternative is unlikely.
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3.9.7 PSC SD-38

At PSC SD-38, Remedial Alternatives S-1 (No Action), S-2 (Indtitutiona Controls), S5
(Excavation and Off-site Disposal), S-7 (Excavation, Off-site Thermal/Chemica Treatment, and Disposal),
S-8 (Excavation, On-site Thermal/Chemical Treatment, and Disposal), and S-9 (Excavation, On-site

Biological Treatment, and Disposal) are under consideration. A comparison of each of the remedia
measures with respect to the nine evaluation criteriaiis provided in the following sections.

3.9.7.1 Overall Protection of Human Health and the Environment

. Remedia Alternatives S5, S-7, S-8, and S-9 are al equally protective of human hedlth at the
site. These options achieve the greatest level of protection by removal or aboveground treatment
of contaminated soils, rendering the site essentially impact-free.

. Remedial Alternative S-2 is protective of human hedth to a lesser extent and satisfies all
regulatory standards of protection by eliminating the exposure pathway.

. Remedial Alternative S-1 is not adequately protective of human health.

3.9.7.2 Compliance With ARARs

. Remedial Alternatives S-5, S-7, S8, and S-9 meet al chemical-specific ARARSs. Likewise,
these alternatives incorporate location- and action-specific ARARS where necessary.

. Remedia Alternative S-2 meets chemical-specific ARARs for non-residential land uses.

. Remedia Alternative S-1 does not meet chemical-specific ARARs for residential land uses.

3.9.7.3 Long-term Effectiveness and Permanence

. The removal and/or treatment aternatives (S-5, S-7, S-8, and S-9) provide the highest degree
of long-term effectiveness because they remove or reduce the impact or source of risk.

. Remedial Alternative S-2 provides long-term effectiveness for the prevention of contaminant
exposure in that enforceable land use restrictions prohibiting residential development will remain
with the property for the foreseeable future.

. Remedia Alternative S-1 does not provide long-term effectiveness.
3.9.7.4 Short-term Effectiveness

. Remedial Alternatives S-1 and S-2 provide the greatest short-term effectiveness in that they
result in no disruption to the site, and the risk assessment indicates that current conditions do
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not present unacceptable risk. These unintrusive alternatives result in no additional exposure,
as long as existing conditions are maintained.

. Remedial Alternatives S-5, S-7, S-8, and S-9 are less effective in the short term because they

involve excavation and handling of the soil during treatment and/or transportation/disposal.
These measures provide for increased exposure to the hydrocarbons during remediation activity.

3.9.7.5 Reduction of Toxicity, Mobility, or Volume Through Treatment

. Remedial Alternatives S-7, S-8, and S-9 reduce toxicity, mobility, and volume to the greatest
extent by separating the contaminants from the soil and destroying the hydrocarbons.

. Remedial Alternative S-5 does not reduce toxicity or volume but does reduce mobility by
containing impacted soil in a controlled landfill environment designed to prevent migration.

. Remedia Alternatives S-1 and S-2 do not actively reduce toxicity, mobility, and volume,
because they do not provide treatment measures.

3.9.7.6 Implementability

. Remedial Alternative S-2 is the most implementable, requiring minimal effort and no disruption
to Base activities.

. Remedial Alternatives S-5 and S-7 are readily implementable in that they both involve a single
excavation, transportation, and backfill event and are very short in duration.

. Remedial Alternatives S-8 and S-9, which require the siting or construction of an on-site
treatment facility, would be most disruptive to Base activities.

. Remedial Alternative S-1 is unlikely to be administratively implementable because it is not
adequately protective of human health.

3.9.7.7 Cost

The dternatives, ranked in order of increasing costs, an S-1, S-2, S9, S5, S-7, and S-8. The costs
range from $0 for Remedia Alternatives S-1 and S-2 to approximately $122,000 for Remedia Alternative
S-8, Excavation, On-site Thermal/Chemica Treatment, and Disposal.

3.9.7.8 State Acceptance

. Based on preliminary discussions held during the development of the FS, Remedial Alternatives
S-2, S5, S7, S8, and S-9 are acceptable to the regulatory agencies.

. It isunlikely that Remedia Alternative S-1 will be acceptable to the regulatory agencies.
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3.9.7.9 Community Acceptance

. The RAB review of the Draft version of the FS indicated that Remedial Alternative S-2 is
acceptable to the community.

. While Remedial Alternatives S-5, S-7, S8, and S-9 were not specifically addressed during the
RAB meeting, no comments were received regarding these alternatives and Community
Acceptance of these aternatives is not determined.

. While Remedia Alternative S-1 was not specifically discussed with or commented upon by the
RAB, Community Acceptance of the No Action alternative is unlikely.

3.9.8 PSC SS-42

At PSC SS42, Remedial Alternatives S-1 (No Action), S-3 (Asphalt Cap and Institutional
Controls), S-11 (In-situ Soil Vapor Extraction), and S-12 (In-situ Aerobic Biodegradation) are under
condderation. A comparison of each of the remedia measures with respect to the nine evaluation criteria
is provided in the following sections.

3.9.8.1 Overall Protection of Human Health and the Environment

. Remedial Alternative S-3 provides the highest level of protection by installing a barrier between
the impacted soil and sources of infiltration.

. Remedial Alternative S-11 is protective of the environment by removing or treating the
contaminant in-situ through volatilization, and potentially enhanced aerobic biodegradation,
thereby reducing the impact concentration.

. As with Remedia Alternative S-11, Remedial Alternative S-12 may provide equivalent
protection of the environment. The biodegradation potential of these residual hydrocarbons has
not been conclusively supported by data collected to date.

. Remedial Alternative S-1 is also adequately protective of human health but may not provide
adequate protection of the environment.

3.9.8.2 Compliance With ARARs

. All chemical-specific ARARs are currently met by Remedial Alternatives S-3, S-11, and S-12.
Likewise, these alternatives incorporate location- and action-specific ARARs where necessary.

. Remedia Alternative S-1 may not be compliant with chemical-specific ARARSs for groundwater
protection.
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3.9.8.3 Long-term Effectiveness and Permanence

. Treatment Remedial Alternatives, S-11 and S-12, provide the highest degree of long-term
effectiveness because they remove or reduce the impact or source of risk.

. Remedid Alternative S-3 provides long-term effectiveness for the prevention of migration in that
proper maintenance of an asphalt cap can effectively extend the life of the cap indefinitely. Also,
enforceable land use restrictions will remain with the property for the foreseeable future.

. Remedia Alternative S-1 is less effective, as existing site soil conditions are protective of human
health but possibly pose a threat to groundwater through leaching and migration.

3.9.8.4 Short-term Effectiveness

. Remedial Alternatives S-1 and S-2 provide the greatest short-term effectiveness in that they
result in no disruption to the site and the risk assessment indicates that current conditions do not
present unacceptable risk. The impact does not reside at the surface, and these unintrusive
aternatives result in no additional exposure as long as existing conditions are maintained.

. In-situ Remedial Alternatives, S-11 and S-12, provide the next highest degree of short-term
effectiveness because they impose only minimal potential exposure to the hydrocarbon impacts
during system installation and operation.

3.9.8.5 Reduction of Toxicity, Mobility, or Volume Through Treatment

. SVE, Remedial Alternative S-11, removes volatile hydrocarbons from the soil effectively.

Higher molecular weight hydrocarbons may not be effectively treated by enhanced volatilization,
but may be subjected to enhanced aerobic biodegradation by the elevation of oxygen
concentrations within the hydrocarbon-impacted soil.

. Remedial Alternative S-12, In-situ Biodegradation, reduces toxicity, mobility, and volume of
hydrocarbons by employing micro-organisms to metabolize the hydrocarbons under favorable
conditions. It is expected that a small portion of hydrocarbons may be biologically persistent.

. Remedia Alternatives S-1 and S-3 are least effective in reducing toxicity, mobility, or volume,
as they do not provide treatment measures.

3.9.8.6 Implementability

. In-situ treatment Remedial Alternatives S-11 and S-12 are the most implementable and involve

only moderate activity at the site. The duration of these aternatives may last from one to several
years and require the installation and operation of suitable treatment units.

. Remedial Alternative S-1 is technically implementable, requiring no effort or disruption to Base
activities. The administratively implementability of this aternative is uncertain because no
current risk exists at the site and the potential threat to groundwater is not well-defined.
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. The implementation of Remedial Alternative S-3 would require the clearing and preparation of
a large surface area, which currently includes berms, an existing impermeable liner,
aboveground piping, monitoring wells, and other structures. These features do not prohibit
implementation; however, they would significantly interfere with the construction of an asphalt
cap and potentially with future maintenance of the fuel distribution system at the site.

3.9.8.7 Cost

The dternatives, ranked in order of increasing costs, are S-12, S-1, S-11, and S-3. The costs range
from approximately $423,000 for Remedid Alternative S-12, In-situ Aerobic Biodegradation to
approximately $524,000 for Remedid Alternative S-3, Asphat Cap and Inditutiond Contrals.
Groundwater monitoring costs, which are incurred for 30 years with Remedial Alternatives S-1 and S-3,
and for 5 and 10 years with Remedia Alternatives S-11 and S-12, respectively, have a significant
equalizing effect on these costs.

3.9.8.8 State Acceptance

. Based on preliminary discussions held during the development of the FS, Remedial Alternatives

S$-3, S11, and S-12 are acceptable to the regulatory agencies.
. Remedia Alternative S-1 was not discussed specifically with the regulatory agencies, therefore,
State Acceptance is uncertain.

3.9.8.9 Community Acceptance

. The RAB review of the Draft version of the FS indicated that Remedia Alternative S-11 is
acceptable to the community.

. While Remedial Alternatives S-3 and S-12 were not specifically addressed during the RAB
meeting, no comments were received regarding these alternatives and Community Acceptance
of these alternatives is not determined.

. Based on preliminary discussions and RAB meetings held during the development of the FS,
Remedia Alternative S-1 will not be acceptable to the public. PSC SS-42 is the only PSC
presenting a potential threat to groundwater, and the community representatives expressed
concern about this issue. Remedial Alternatives that do not address the threat to groundwater
are unacceptable to the community.

3.10 SELECTED REMEDIAL ALTERNATIVES

The selected remedies for the eight “actionable’” OU-1 PSCs (RW-02, LF-03, FT-07E, DP-13,
LF-14, SD-38, LF-25, and SS-42) are described in detail in the following sections:
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3.10.1 PSC RW-02 - S-2-Institutional Controls

Remedial Alternative S-2, Ingtitutional Controls, was selected for implementation at PSC RW-02.
Remedia Alternative S-2 is protective of human hedth and the environment by preventing exposure to the
low-level radioactive wastes at the site. Remedia Alternative S-2 is the most cost-effective option which
satisfies the evaluation criteria. The remedial components which will be implemented at PSC RW-02 as
part of Remedia Alternative S-2 are listed below and detailed in the paragraphs that follow.

. A VEMUR will be executed and recorded to restrict land usage of the site to non-
residential purposes.

. The Base General Plan will be modified to place constraints on future residential
development of the site.

. A geophysical monitoring program will be designed and implemented to ensure the
safety of potential receptors and to provide a warning mechanism in case subsurface
conditions change. Specific requirements of the monitoring program will be developed
as part of the Remedia Design process.

. Perimeter fencing will be installed around the low-level radioactive waste containment
structure to provide a barrier preventing direct exposure and to prevent inadvertent
disturbance of the area. The exact locations and dimensions of the fencing will be
determined in the Remedial Design process.

. An Ingtitutional Control Plan will be developed and maintained to document the
required institutional controls at PSC RW-02. The ICP will also provide guidance to
key personnel who are responsible for the implementation of this remedy.

The procedures for completing a VEMUR are detailed in Title 18, Chapter 7, Article 2, Section
R18-7-207 of the Arizona Administrative Code. Recording a VEMUR requires that a VEMUR
Notification form be filled out in a format that complies with A.R.S. 11-480. The format must also comply
with any other specific requirements of the Maricopa County Recorder. In addition to completing a
VEMUR Noatification form, additional information will be compiled and submitted. The required additiona
information is detailed in A.A.C. Title 18, Chapter 7, Article 2, Section R18-7-208(A).

The completed VEMUR Noatification form and the required additional information will be
submitted to the ADEQ for review and verification within 60 days of the signing of this ROD. The ADEQ
will evaluate the information to verify compliance with current policies, rules, and standards. An authorized
Departmental representative will either request additiona information or sign the VEMUR and return it
by certified mail.
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After verification and approva by the ADEQ, the VEMUR will be recorded in the Maricopa County
Recorder’ s office within 30 calendar days of receipt, as evidenced by the return receipt.

Within 60 days of the signing of thisROD, the Base General Plan will be revised to place congtraints
on the residential development of the PSC RW-02. Language which clearly states that residential
development of this PSC is prohibited will be added to the BGP in Section 4.2.2.4 - Installation Restoration
Program Sites and Section 4.4.2 - Future Land Uses. Additiondly, the location of PSC RW-02 will be added
to Figure 4.1 Environmental Congtraints and Opportunities, Figure 4.7 Fue Storage and Indtalation
Restoration Program Sites; and Figure 4.19 - Future Land Use of the BGP.

The BGP s constraints against residential development will be enforced through procedures that are
dready in place a Luke AFB. An AF Form 332 must be submitted prior to the beginning of any building
project a the Base. The final approval of any building project resides with the Chief of Operations who is
required to review the BGP and sign dl AF Form 332s. In compliance with the congtraints that are to be
added to the BGP, the Chief of Operations for Luke AFB will not approve residential development of PSC
RW-02.

As part of Remedia Alternative S-2 at PSC RW-02, a geophysical monitoring program will be
developed and implemented to assess the integrity of thelow-level radioactive waste containment structure.
Monitoring will ensure the safety of potentia receptors, while risk of exposure remains at acceptable levels.
It dso provides a warning mechanism in the event that conditions change. At a minimum, the monitoring
program will consst of installing monitoring points a locations around the containment structure and
geophysica monitoring of those points for aperiod of 30 years using field instrumentation. Specific details of
the monitoring program, such as the locations and depths of the monitoring points, field instrumentation
requirements, and monitoring frequency, will be developed during the Remedial Design process.

Perimeter fencing at the surface around the containment structure will aso be required at PSC
RW-02 as part of Remedial Alternative S-2. Perimeter fencing is another ingtitutional control that
accomplishes two things. Firg, it establishes a physica barrier barring humans from direct exposure, and
second, it prevents inadvertent disruption to an area, which may increase the potentia of arelease. Specific
details for the perimeter fencing, such as the location, height, and signage requirements, will be developed
during the Remedia Design process.
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In addition to the above described remedial components, Luke AFB will develop and maintain an

Ingtitutional Control Plan that will document al of the required institutional and engineering controls for

PSC RW-02. The ICP will fecilitate training and education of personnel involved with the enforcement of

the required ingtitutional controls. The ICP will also document procedures for the review of building

permits, establish procedures for ensuring regular checks and baances are in place, include provisions for

annual review and updates of the BGP, and provide for inspection and enforcement measures to assure

that the required institutional controls are correctly implemented and enforced. The ICP will establish

procedures that require the regulatory agencies be notified in the event any major change in land use is
proposed.

These measures are protective of human heath and the environment in the short term and
conceivably in the long term, assuming maintained integrity of the concrete. The greater short-term
effectiveness and significant cost savings between Remedial Alternatives S-2 and S-5 justify this selection.
A cost summary for the selected remedy is presented in Table 3-64.

3.10.2 PSC LF-03 - S-2 Institutional Controls

Remedial Alternative S-2, Ingtitutional Controls, was selected for implementation at PSC LF-03.
Remedial Alternative S-2 is protective of human health and the environment by limiting exposure to the
site. This dternative is also the most cost-effective option which satisfies the evaluation criteria. The
remedial components which will be implemented at PSC LF-03 as part of Remedial Alternative S-2 are
listed below and detailed in the paragraphs that follow.

. A VEMUR will be executed and recorded to restrict land usage of the site to non-residential
purposes.

. The Base General Plan will be modified to place constraints on future residential development
of the site.

. An Institutional Control Plan will be developed and maintained to document the required
institutional controls at PSC LF-03. The ICP will aso provide guidance to key personnel who
are responsible for the implementation of this remedy.

The procedures for completing a VEMUR are detailed in Title 18, Chapter 7, Article 2, Section
R18- 7-207 of the Arizona Administrative Code. Recording a VEMUR requires that a VEMUR
Notification form be filled out in a format that complies with A.R.S. 11-480. The format must aso comply
with any other specific requirements of the Maricopa County Recorder. In addition to completing a
VEMUR Notification form,
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additional information will be compiled and submitted. The required additiona information is detailed in
A.A.C. Title 18, Chapter 7, Article 2, Section R18-7-208(A).

The completed VEMUR Notification form and the required additional information will be
submitted to the ADEQ for review and verification within 60 days of the signing of this ROD. The ADEQ
will evaluate the information to verify compliance with current policies, rules, and standards. An authorized
Departmental representative will either request additiona information or sign the VEMUR and return it
by certified mail. After verification and approval by the ADEQ, the VEMUR will be recorded in the
Maricopa County Recorder’s office within 30 calendar days of receipt, as evidenced by the return receipt.

In addition to a VEMUR, the Base General Plan will be revised within 60 days of the signing of
this ROD to place constraints on the residential development of the PSC LF-03. Severa sections of the
BGP will be revised to establish the constraints against residentia development of PSC LF-03. Language
which clearly states that residentia development of this PSC is prohibited will be added to the BGP in
Section 4224 - Ingalation Restoration Program Sites and Section 4.4.2 - Future Land Uses.
Additiondly, the location of PSC LF-03 will be added to Figure 4.1 - Environmental Constraints and
Opportunities;, Figure 4.7 Fud Storage and Instalation Restoration Program Sites; and Figure 4.19 -
Future Land Use of the BGP.

The BGP's congtraints against residential development will be enforced through procedures that
are dready in place a Luke AFB. An AF Form 332 must be submitted prior to the beginning of any
building project at the Base. The fina approval of any building project resides with the Chief of Operations
who is required to review the BGP and sign al AF Form 332s. In compliance with the constraints that are
to be added to the BGP, the Chief of Operations for Luke AFB will not approve residential development
of PSC LF-03.

In addition to the above remedial components, Luke AFB will develop and maintain an Institutional
Control Plan that will document all of the required ingtitutional and engineering controls for PSC LF-03.
The ICP will facilitate training and education of personnel involved with the enforcement of the required
ingtitutional controls. The ICP will also document procedures for the review of building permits, establish
procedures for ensuring regular checks and balances are in place, include provisions for annua review and
updates of the BGP, and provide for inspection and enforcement measures to assure that the required
indtitutional controls are correctly implemented and enforced. Additionaly, the ICP will establish
procedures that require the regulatory agencies be notified in the event any major change in land use is
proposed.
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The institutional controls described above are a permanent measure that ensure protection of
human health at this PSC. The risk assessment concluded that the site does not present unacceptable risk
to Base or industrial-scenario workers in the area, although site conditions may present unacceptable risks
to residential-scenario receptors. The site is currently on the Base adjacent to a runway with very limited
human exposure. Given that it is unlikely for PSC LF-03 to be converted to residential usage (experiencing
frequent, repeated contact with soil) in the future, Remedia Alternative S-2 maintains the current
acceptable level of protection for current conditions and ingtitutes a provision prohibiting the unexpected
event of residential development. Other alternatives considered either did not satisfy the evaluation criteria
or took excessive measures to protect a hypothetical receptor that has an extremely low probability of being
exposed to the site. A cost summary for the selected remedy is presented in Table 3-65.

3.10.3 PSC FT-07E - S-2 Institutional Controls

Remedial Alternative S-2, Ingtitutional Controls, was selected for implementation at PSC FT-07E.
Remedial Alternative S-2 is protective of human health and the environment by limiting exposure to the
site. This aternative is aso the most cost-effective option which satisfies the evauation criteria. The
remedia components which will be implemented at PSC FT-07E as part of Remedia Alternative S-2 are
listed below and detailed in the paragraphs that follow.

. A VEMUR will be executed and recorded to restrict land usage of the site to non-residential
purposes.

. The Base General Plan will be modified to place constraints on future residential development
of the site.

. An Institutional Control Plan will be developed and maintained to document the required

ingtitutional controls at PSC FT-07E. The ICP will also provide guidance to key personnel who
are responsible for the implementation of this remedy.

The procedures for completing a VEMUR are detailed in Title 18, Chapter 7, Article 2, Section
R18- -207 of the Arizona Administrative Code. Recording a VEMUR requires that a VEMUR Notification
form be filled out in a format that complies with A.R.S. 11-A80. The format must also comply with any
other specific requirements of the Maricopa County Recorder. In addition to completing a VEMUR
Notification form, additiona information will be compiled and submitted. The required additiona
information is detailed in A.A.C. Title 18, Chapter 7, Article 2, Section R18-7-208(A).
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The completed VEMUR Noatification form and the required additional information will be
submitted to the ADEQ for review and verification within 60 days of the signing of this ROD. The ADEQ
will evaluate the information to verify compliance with current policies, rules, and standards. An authorized
Departmental representative will either request additional information or sign the VEMUR and return it
by certified mail. After verification and approval by the ADEQ, the VEMUR will be recorded in the
Maricopa County Recorder’s office within 30 calendar days of receipt, as evidenced by the return receipt.

In addition to a VEMUR, the Base General Plan will be revised within 60 days of the signing of
this ROD to place congtraints on the residential development of the PSC FT-07E. Language which clearly
states that residentia development of this PSC is prohibited will be added to the BGP in Section 4.2.2.4-
Ingtallation Restoration Program Sites and Section 4.4.2 - Future Land Uses. Additionally, the location of
PSC FT-07E will be added to Figure 4.1 - Environmental Constraints and Opportunities, Figure 4.7 Fuel
Storage and Installation Restoration Program Sites; and Figure 4.19 - Future Land Use of the BGP.

The BGP's congtraints against residential development will be enforced through procedures that
are dready in place a Luke AFB. An AF Form 332 must be submitted prior to the beginning of any
building project at the Base. The final approva of any building project resides with the Chief of Operations
who is required to review the BGP and sign al AF Form 332s. In compliance with the constraints that are
to be added to the BGP, the Chief of Operations for Luke AFB will not approve residential development
of PSC FT-07E.

In addition to the above described remedial components, Luke AFB will develop and maintain an
Ingtitutional Control Plan that will document al of the required institutional and engineering controls for
PSC FT-07E. The ICP will facilitate training and education of personnel involved with the enforcement
of the required ingtitutional controls. The ICP will aso document procedures for the review of building
permits, establish procedures for ensuring regular checks and balances are in place, include provisions for
annual review and updates of the BGP, and provide for inspection and enforcement measures to assure
that the required institutiona controls are correctly implemented and enforced. Additionaly, the ICP will
establish procedures that require the regulatory agencies be notified in the event any mgjor change in land
useis proposed.

The ingtitutional controls described above are a permanent measure that ensure protection of
human health at this PSC. The risk assessment concluded that the site does not present unacceptable risk
to Base or
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industrial-scenario workers in the area, although site conditions may present unacceptable risks to
residential-scenario receptors. Given that it is unlikely for PSC FT-07E to be converted to residential usage
(experiencing frequent, repeated contact with soil) in the future, Remedia Alternative S-2 maintains the
current, acceptable level of protection for current conditions and ingtitutes a provison prohibiting the
unexpected event of residential development in the future.

Other dternatives considered either did not satisfy the evaluation criteria or took excessive
measures to protect a hypothetical receptor that has an extremely low probability of being exposed to the

site. A cost summary for the selected remedy is presented in Table 3-66.

3.10.4 PSC DP-13 - S-2 Institutional Controls

Remedial Alternative S-2, Ingtitutional Controls, was selected for implementation at PSC DP-13.
Remedial Alternative S-2 is protective of human health and the environment by limiting exposure to the
site and by requiring the use of PPE while excavating. This aternativeis aso the most cost-effective option
which satisfies the evaluation criteria. The remedia components which will be implementedat PSC DP-13
as part of Remedia Alternative S-2 are listed below and detailed in the paragraphs that follow.

. A VEMUR will be executed and recorded to restrict land usage of the site to non-
residential purposes.

. The Base General Plan will be modified to place constraints on future residential
development of the site.

. Work practices will be regulated by requiring the use of PPE while excavating at the
site. These constraints will added to the BGP and implemented through the digging
permit process.

. An Ingtitutional Control Plan will be developed and maintained to document the
required institutional controls at PSC DP-13 The ICP will aso provide guidance to key
personnel who are responsible for the implementation of this remedy.

The procedures for completing a VEMUR are detailed in Title 18, Chapter 7, Article 2, Section
R18-7-207 of the Arizona Administrative Code. Recording a VEMUR requires that a VEMUR
Notification form be filled out in a format that complies with the A.R.S. 11-480. The format must also
comply with any other specific requirements of the Maricopa County Recorder. In addition to completing
aVEMUR Notification
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form, additiona information will be compiled and submitted. The required additional information is
detailed in A.A.C. Title 18, Chapter 7, Article 2, Section R18-7-208(A).

The completed VEMUR Notification form and the required additional information will be
submitted to the ADEQ for review and verification within 60 days of the signing of this ROD. The ADEQ
will evaluate the information to verify compliance with current policies, rules, and standards. An authorized
Departmental representative will either request additiona information or sign the VEMUR and return it
by certified mail. After verification and approval by the ADEQ, the VEMUR will be recorded in the
Maricopa County Recorder’s office within 30 calendar days of receipt, as evidenced by the return receipt.

In addition to a VEMUR, the Base General Plan will be revised within 60 days of the signing of
this ROD to place constraints on the residential development of the PSC DP-13. Language which clearly
states that residential development of this PSC is prohibited will be added to the BGP in Section 4.2.2.4-
Installation Restoration Program Sites and Section 4.4.2 - Future Land Uses. Additionaly, the location of
PSC DP- 13 will be added to Figure 4.1 - Environmental Constraints and Opportunities; Figure 4.7 Fuel
Storage and Installation Restoration Program Sites; and Figure 4.19 - Future Land Use of the BGP.

The BGP's congtraints against residential development will be enforced through procedures that
are dready in place a Luke AFB. An AF Form 332 must be submitted prior to the beginning of any
building project at the Base. The final approval of any building project resides with the Chief of Operations
who is required to review the BGP and sign al AF Form 332s. In compliance with the constraints that are
to be added to the BGP, the Chief of Operations for Luke AFB will not approve residential development
of PSC DP- 13.

At PSC DP-13, Remedid Alternative S-2 will also include administrative controls regulating
excavation practices. At this site, COC concentrations could potentially pose a risk to future excavation
workers. To mitigate this exposure, work policies requiring the use of personal protective equipment by
excavation workers will be implemented.

The requirement for the use of PPE while excavating will be added to the constraints detailed in
Section 4.2.2.4 of the BGP. Figures 4.1 and 4.7 of the BGP will also be revised to clearly illustrate the
areas that require the use of PPE while excavating. The constraints will be implemented through the

digging permit process. A digging permit must be obtained before breaking ground at any location of Luke
AFB. To obtain
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a digging permit, an AF Form 103 must be filled out and submitted to the Base Civil Engineer Squadron
for approval. Currently, there is no requirement for the BOP to be referenced prior to the approva of a
digging permit. Likewise the Chief of Environmental Engineering is not required to review al digging
permit applications. To ensure the appropriate level of protection is maintained while digging at PSC
DP-13, the Luke AFB Commander will draft and enforce a policy letter that will amend the manner in
which digging permits are reviewed. The policy letter will require the Chief of Environmental Engineering
to review al AF Form 103 permits and review the BGP to see if any constraints exist. The Chief of
Environmenta Engineer will be required to enforce the use of PPE while excavating at PSC DP-13.

In addition to the above described remedia components, Luke AFB will develop and maintain an
Institutional Control Plan that will document al of the required institutional and engineering controls for
PSC DP-13. The ICP will facilitate training and education of personnd involved with the enforcement of
the required ingtitutional controls. The ICP will also document procedures for the review of building
permits, establish procedures for ensuring regular checks and balances are in place, include provisions for
annual review and updates of the BGP, and provide for inspection and enforcement measures to assure
that the required ingtitutiona controls are correctly implemented and enforced. Additionally, the ICP will
establish procedures that require the regulatory agencies be notified in the event any major change in land
useis proposed.

The ingtitutional controls described above are effectively a permanent measure that ensure
protection of human hesalth at this PSC. The risk assessment concluded that the site presents unacceptable
risk to excavation workers in the area and to hypothetical future residential-scenario receptors. Regulations
of excavation activities that require PPE will provide protection of excavation workers and land use
restrictions will prevent exposure to future residential receptors. Given that it is unlikely for PSC DP-13
to be converted to residential usage (experiencing frequent repeated contact with soil) in the future,
Remedial Alternative S-2 ensures an acceptable level of protection for current conditions, including
excavation workers, and institutes a provision prohibiting the unexpected event of residentia development
in the future.

Other alternatives considered either did not satisfy the evaluation criteria or took excessive
measures to protect a hypothetical receptor that has an extremely low probability of being exposed to the
site. A cost summary for the selected remedy is presented in Table 3-67.
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3.10.5 PSC LF-14 - S-2 Institutional Controls

Remedia Alternative S-2, Ingtitutional Controls, was selected for implementation at PSC LF-14.
Remedial Alternative S-2 is protective of human health and the environment by limiting exposure to the
site. The remedial components which will be implemented at PSC LF-14 as part of Remedia Alternative
S-2 are detailed below:

. A VEMUR will be executed and recorded to restrict land usage of the site to non-residential
purposes.

. The Base Genera Plan will be modified to place constraints on future residential development
of the site.

. An Ingtitutional Control Plan will be developed and maintained to document the required

institutional controls at PSC LF- 14. The ICP will also provide guidance to key personnel who
are responsible for the implementation of this remedy.

The procedures for completing a VEMUR are detailed in Title 18, Chapter 7, Article 2, Section
R18-7-207 of the Arizona Adminigtrative Code. Recording a VENUM requires that a VEMUR
Notification form be filled out in a format that complies with A.R.S. 11-480. The format must also comply
with any other specific requirements of the Maricopa County Recorder. In addition to completing a
VEMUR Noatification form, additiond information will be compiled and submitted. The required additiona
information is detailed in A.A.C. Title 18, Chapter 7, Article 2, Section RI 8-7-208(A).

The completed VEMUR Notification form and the required additional information will be
submitted to the ADEQ for review and verification within 60 days of the signing of this ROD. The ADEQ
will evaluate the information to verify compliance with current policies, rules, and standards. An authorized
Departmental representative will either request additional information or sign the VEMUR and return it
by certified mail. After verification and approval by the ADEQ, the VEMUR will be recorded in the
Maricopa County Recorder’s office within 30 calendar days of receipt, as evidenced by the return receipt.

In addition to a VEMUR, the Base General Plan will be revised within 60 days of the signing of
this ROD to place constraints on the residential development of the PSC LF-14. Severa sections of the
BGP will be revised to establish the constraints against residential development of PSC LF- 14. Language
which clearly states that residential development of this PSC is prohibited will be added to the BGP in
Section 4.2.24 - Indtalation Restoration Program Sites and Section 4.4.2 - Future Land Uses.
Additiondly, the location of PSC
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LF- 14 will be added to Figure 4.1 - Environmental Constraints and Opportunities; Figure 4.7 Fuel Storage
and Installation Restoration Program Sites; and Figure 4.19 - Future Land Use of the BGP.

The BGP's constraints against residential development will be enforced through procedures that
are dready in place a Luke AFB. An AF Form 332 must be submitted prior to the beginning of any
building project at the Base. The final approva of any building project resides with the Chief of Operations
who is required to review the BGP and sign all AF Form 332s. In compliance with the constraints that are
to be added to the BGP, the Chief of Operations for Luke AFB will not approve residential development
of PSC LF-14.

In addition to the above described remedia components, Luke AFB will develop and maintain an
Ingtitutional Control Plan that will document al of the required institutional and engineering controls for
PSC LF-14. The ICP will facilitate training and education of personnel involved with the enforcement of
the required ingtitutional controls. The ICP will aso document procedures for the review of building
permits, establish procedures for ensuring regular checks and balances are in place, include provisions for
annual review and updates of the BGP, and provide for inspection and enforcement measures to assure
that the required ingtitutional controls are correctly implemented and enforced, Additiondly, the ICP will
establish procedures that require the regulatory agencies be notified in the event any mgor change in land
useis proposed.

The ingtitutional controls described above are effectively a permanent measure that ensure
protection of human health at this PSC. The risk assessment concluded that the site does not present
unacceptable risk to Base or industrial-scenario workers in the area, athough site conditions may present
unacceptable risks to residential-scenario receptors. Given that it is unlikely that PSC LF-14 would be
converted to residential usage (experiencing frequent, repeated contact with soil) in the future, Remedial
Alternative S-2 ensures the current, acceptable level of protection for current conditions, and ingtitutes a
provision prohibiting the unexpected event of residentia devel opment.

Other aternatives considered either did not satisfy the evaluation criteria or took excessive
measures to protect a hypothetical receptor that has an extremely low probability of being exposed to the
site. A cost summary for the selected remedy is presented in Table 3-68.
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3.10.6 PSC LFE-25 - S-4 Institutional Controls and Ex-situ Physical Treatment/M etals Recovery

Remedial Alternative S-4, ingtitutional controls and ex-situ physical trestment/metals recovery, was
selected for implementation at PSC LF-25. Of the dternatives that were evaluated, Remedia Alternative
S-4isthe most protective of human hedth. Not only will implementation of this alternative remove existing
levels of contaminants, but it will also provide a permanent mechanism for the control and management
of exposure to future contamination that may occur due to continued operation of the adjacent skeet
shooting range. Remedia Alternative S-4 is also one of the most cost-effective alternatives evaluated for
the site. Other alternatives considered either did not satisfy al evauation criteria, would be too disruptive
to Base activities, or would not be as cost effective. A cost summary for the selected remedy is presented
in Table 3-69.

As previoudy detailed, COCs at this Site are lead and antimony, which are present in the form of
metal shot that originated from the adjacent Base skeet shooting range. The Base-wide risk assessment
concluded that dermal contact and ingestion of lead and antimony associated with the shot may present an
unacceptable risk to human health. Remedid Alternative S-4 will reduce the existing concentrations of lead
and antimony at the site to levels that will meet Arizona's Soil Remediation Standards for residential
exposure. Because the skeet range will remain active into the foreseeable future, metal shot containing
antimony and lead will continue to impact the site. For this reason, Remedia Alternative S-4 aso requires
that ingtitutional controls be implemented to protect human health and the environement from potential
future exposures.

Initidly, ex-situ physical treatment/metals recovery (shot recovery) will be performed to remove
the existing meta shot from the surficia soil of the site. The initid phase is a multi-step process that will
separate and remove the accumulated metallic shot from the surficia soil. Remedial components of the
metals recovery process include:

» Determining the area of impacted soil which containins COCs (antimony and lead)
in excess of evauation criteria.

» Removing the surficial soil (0 to 2 feet bgs) which contains COCs at concentrations
in excess of Arizona soil remediation standards.

» Removing metal shot from the excavated material using mechanical sifting methods
and gravimetric separation

» Recycling or disposing the recovered metal shot, depending on volume and value, at an off-site
facility.

. Returzing soil material to scraped surface area, following compliance sampling to ensure soil
quality.
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The first step of metals recovery process involves the delineation of the areaimpacted by the metal

shot. Typicaly, the extent of impact from skeet shooting activities cover an area 300 yardsin each direction

from the shooting area. However, at PSC LF-25, shot may have been spread over a much greater area due

to past surface grading and ground maintenance activities. Signs clearly indicating the extent of the
impacted area will be installed and properly maintained for use in future ingtitutional controls.

After the impacted area is delineated, a metals recovery process will be performed. The recovery
equipment is typically mounted on aflat-bed truck which is driven across the impacted area. Asthevehicle
moves, surficial soil is scraped from the ground and fed into the metals recovery processor. The scraped
il is agitated to break up any soil clumps into finer grained pieces. Then, particle size separation is
accomplished by a screen with openings smdler than the metd shot. Typicaly, soil paticles of
medium-grained sand and finer will pass through this step and will be redeposited on the ground.

The retained soil and shot mixture is then subjected to gravimetric separation, during which the
larger particles retained from the first step fall through a horizontal air current created by afan. Due to the
greater density of metas, particularly lead, relative to soil, shot retained by the first step will be less
affected by the air current and will not be carried as far as the lighter soil particles. Therefore, the shot will
be concentrated at a location upstream from where the soil accumulates. The processor then collects the
retained shot and returns the soil particles to the ground.

Because there are no plansto close the skeet shooting range in the foreseeable future, metallic shot
containing antimony and lead will most likely continue to impact the site following this initid metas
recovery process. Ingtitutiona controls will therefore be implemented to protect human health from future
exposure to the site while the range continues operation. These ingtitutiona controls will consist of the
following:

A VEMUR will be executed and recorded to restrict land usage of the site to non-residential
purposes.

The Base General Plan will be modified to place constraints on future residential development of
the site.

» Work practices will be regulated by requiring the use of PPE while excavating at the site. These
constraints will added to the BGP and implemented through the digging permit process.

* An Indtitutional Control Plan will be developed and maintained to document the required ingtitutional
controls at PSC LF-25 The ICP will also provide guidance to key personnel who are responsible for
the implementation of this remedy.
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The procedures for completing a VEMUR are detailed in Title 18, Chapter 7, Article 2, Section
R 18-7-207 of the Arizona Administrative Code. Recording a VEMUR requires that a VEMUR
Notification form be filled out in a format that complies with the A.R.S. 11-480. The format must also
comply with any other specific requirements of the Maricopa County Recorder. In addition to completing
a VEMUR Notification form, additional information will be compiled and submitted. The required
additiona information is detailed in A.A.C. Title 18, Chapter 7, Article 2, Section RIS-7-208(A).

The completed VEMUR Notification form and die required additional information will be
submitted to the ADEQ for review and verification within 60 days of the signing of this ROD. The ADEQ
will evaluate the information to verify compliance with current policies, rules, and standards. An authorized
Departmental representative will either request additiona information or sip the VEMUR and return it by
certified mail. After verification and approva by the ADEQ, the VEMUR will be recorded in the Maricopa
County Recorder’s office within 30 calendar days of receipt, as evidenced by the return receipt.

In addition to a VEMUR, the Base General Plan will be revised within 60 days of the signing of
this ROD to place congtraints on the residentia development of the PSC LF-25. Language which clearly
states that residential development of this PSC is prohibited will be added to the BGP in Section 4.2.2.4
- Installation Restoration Program Sites and Section 4.4.2 - Future Land Uses. Additionally, the location
of PSC LF-25 will be added to Figure 4.1 - Environmental Constraints and Opportunities; Figure 4.7 Fue
Storage and Installation Restoration Program Sites; and Figure 4.19 - Future Land Use of the BGP.

The BGP's congtraints against residential development will be enforced through procedures that
are dready in place a Luke AFB. An AF Form 332 must be submitted prior to the beginning of any
building project at the Base. The final approva of any building project resides with the Chief of Operations
who is required to review the BGP and sign al AF Form 332s. In compliance with the constraints that are
to be added to the BGP, the Chief of Operations for Luke AFB will not approve residential development
of PSC LF-25.

Administrative controls regulating excavation practices will aso be implemented at PSC LF-25.
At this site, COC concentrations could potentially pose a risk to future excavation workers. To mitigate
this exposure, work policies requiring the use of personal protective equipment by excavation workers will
be implemented.
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The requirement for the use of PPE while excavating will be added to the constraints detailed in
Section 4.2.2.4 of the BGP. Figures 4.1 and 4.7 of the BGP will also be revised to clearly illustrate the
areas that require the use of PPE while excavating. The constraints will be implemented through the
digging permit process. A digging permit must be obtained before bresking ground at any location of Luke
AFB. To obtain a digging permit, an AF Form 103 must be filled out and submitted to the Base Civil
Engineer Squadron for approval. Currently, there is no requirement for the BGP to be referenced prior to
the approva of a digging permit. Likewise the Chief of Environmental Engineering is not required to
review dl digging permit applications. To ensure the appropriate level of protection is maintained while
digging at PSC LF-25, the Luke AFB Commander will draft and enforce a policy letter that will anend
the manner in which digging permits are reviewed. The policy letter will require the Chief of
Environmental Engineering to review al AF Form 103 permits and review the BGP to see if any
congtraints exist. The Chief of Environmental Engineer will be required to enforce the use of PPE while
excavating at PSC LF-25.

In addition to the above described remedia components, Luke AFB will develop and maintain an
Ingtitutional Control Plan that will document al of the required ingtitutional and engineering controls for
PSC PSC LF-25. The ICP will facilitate training and education of personnel involved with the enforcement
of the required ingtitutional controls. The ICP will aso document procedures for the review of building
permits, establish procedures for ensuring regular checks and baances are in place, include provisions for
annual review and updates of the BGP, and provide for inspection and enforcement measures to assure
that the required ingtitutional controls are correctly implemented and enforced. Additionaly, the ICP will
establish procedures that require the regulatory agencies be notified in the event any mgor change in land
use is proposed.

The ingtitutional controls described above are effectively a permanent measure that ensure
protection of human health at this PSC. The risk assessment concluded that the site presents unacceptable
risk to excavation workers in the area and to hypothetical future residential-scenario receptors. Regulations
of excavation activities that require PPE will provide protection of excavation workers and land use
restrictions will prevent exposure to future residential receptors. Given that it is unlikely for PSC LF-25
to be converted to residentia usage (experiencing frequent, repeated contact with soil) in the future,
Remedia Alternative S-4 ensures an acceptable level of protection for current conditions, including
excavation workers, and ingtitutes a provision prohibiting the unexpected event of residential development
in the future.
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3.10.7 PSC SD-38 - S-2 I nstitutional Controls

Remedial Alternative S-2, Ingtitutional Controls, was selected for implementation at PSC SD-38.
Remedial Alternative S-2 is protective of human health and the environment by limiting exposure to the
site. Remedia Alternative S-2 is adso the most cost-effective option which satisfies the evaluation criteria.
The remedia components which will be implemented at PSC SD-38 as part of Remedid Alternative S-2
are detailed below:

. A VEMUR will be executed and recorded to restrict land usage of the site to non-residential
purposes.

. The Base Genera Plan will be modified to place constraints on future residential development
of the site.

. An Ingtitutional Control Plan will be developed and maintained to document the required

institutional controls at PSC SD-38. The ICP will also provide guidance to key personnel who
are responsible for the implementation of this remedy.

The procedures for completing a VEMUR are detailed in Title 18, Chapter 7, Article 2, Section
R18-7-207 of the Arizona Administrative Code. Recording a VEMUR requires that a VEMUR
Notification form be filled out in a format that complies with A.R.S. 11-480. The format must aso comply
with any other specific requirements of the Maricopa County Recorder. In addition to completing a
VEMUR Noatification form, additiona information will be compiled and submitted. The required additiona
information is detailed in A.A.C. Title 18, Chapter 7, Article 2, Section R18-7-208(A).

The completed VEMUR Noatification form and the required additional information will be
submitted to the ADEQ for review and verification within 60 days of the signing of this ROD. The ADEQ
will evaluate the information to verify compliance with current policies, rules, and standards. An authorized
Departmental representative will either request additional information or sign the VEMUR and return it
by certified mail. After verification and approval by the ADEQ, the VEMUR will be recorded in the
Maricopa County Recorder’s office within 30 calendar days of receipt, as evidenced by the return receipt.

In addition to a VEMUR, the Base General Plan will be revised within 60 days of the signing of
this ROD to place constraints on the residentia development of the PSC SD-38. Several sections of the
BGP will be revised to establish the congraints againgt residential development of PSC SD-38. Language
which clearly states that residential development of this PSC is prohibited will be added to the BGP in
Section 4.2.2.4 -
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Ingtdlation Restoration Program Sites and Section 4.4.2 - Future Land Uses. Additionally, the
location of PSC LF-03 will be added to Figure 4.1 - Environmental Constraints and Opportunities; Figure

4.7 Fud Storage and Installation Restoration Program Sites; and Figure 4.19 - Future Land Use of the
BGP.

The BGP's congtraints against residential development will be enforced through procedures that
are dready in place a Luke AFB. An AF Form 332 must be submitted prior to the beginning of any
building project at the Base. The final approval of any building project resides with the Chief of Operations
who is required to review the BGP and sign al AF Form 332s. In compliance with the congtraints that are
to be added to the BGP, the Chief of Operations for Luke AFB will not approve residential development
of PSC SD-38.

In addition to the above described remedia components, Luke AFB will develop and maintain an
Institutional Control Plan that will document al of the required ingtitutional and engineering controls for
PSC SD-38 The ICP will facilitate training and education of personnel involved with the enforcement of
the required ingtitutional controls. The ICP will aso document procedures for the review of building
permits, establish procedures for ensuring regular checks and baances are in place, include provisions for
annual review and updates of the BGP, and provide for inspection and enforcement measures to assure
that the required ingtitutional controls are correctly implemented and enforced. Additiondly, the ICP will
establish procedures that require the regulatory agencies be notified in the event any mgjor change in land

use is proposed.

The ingtitutional controls described above are effectively a permanent measure that ensure
protection of human health at this PSC. The risk assessment concluded that the site does not present
unacceptable risk to Base or industrial-scenario workers in the area, athough site conditions may present
unacceptabl e risks to residential-scenario receptors. Given that it is unlikely for PSC SD-38 to be converted
to residential usage (experiencing frequent, repeated contact with soil) in the future, Remedial Alternative
S-2 maintains the current, acceptable level of protection for current conditions and institutes a provision
prohibiting the unexpected event of residential development in the future.

Other dternatives considered either did not satisfy the evaluation criteria or took excessive
measures to protect a hypothetical receptor that has an extremely low probability of being exposed to the
site. A cost summary for the selected remedy is presented in Table 3-70.
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3.10.8 PSC SS-42 - S-11 Soil Vapor Extraction

The Base-wide risk assessment concluded that direct exposure to the COCs detected in the soil
at PSC SS-42 do not pose unacceptable risks to human health. However, a remedy was selected for PSC
SS-42 because vadose zone modeling (see Section 3.6.1.4) has shown that residua concentrations of
petroleum related contaminants (TPH and BTEX) in the soil could leach to the groundwater if left
untreated.

Soil Vapor Extraction was selected as the remedia aternative for PSC SS-42 because of its ease
of implementation, moderate cost, and long-term effectiveness. A cost summary for the selected remedy
is presented in Table 3-71. Other alternatives considered do not remove the contaminants, are less easily
implemented, or may not be sufficiently effective. The remedial components associated with Remedia
Alternative S-11 include:

. Install Soil Vapor Extraction (SVE) System.
. Monitor soil and groundwater to confirm effectiveness and potential migration of the
COCs.

Remedial Alternative S-11consists of installing a network of extraction wells in the impacted soils
and applying a vacuum to the network. ne vacuum induces a pressure gradient that propagates lateraly,
resulting in soil-gas migration toward the extraction well. The removal of impacted vapors and recharge
from non-impacted soil areas results in volatilization of adsorbed organic compounds, including BTEX and
TPH.

Extracted vapors will be treated before being discharged to the atmosphere. Vapor-phase carbon
adsorption and thermal oxidation are potentia vapor treatment systems. Vapor extraction systems will also
require periodic maintenance to ensure efficient operation. The SVE system configuration, off-gas
treatment technology, operation and maintenance procedures, and monitoring requirements will be
developed in the Remedia Design phase.

Remedia Alternative S-11 aso includes a groundwater monitoring program. The analytical
parameters, sampling protocols, and sampling frequency for the groundwater monitoring program will be
developed in the remediad design phase. However, a a minimum, groundwater monitoring will be
conducted at the site at least annually for 5 years after the completion of the soil cleanup. If petroleum
related contaminants (TPH or BTEX) are not detectable above laboratory reporting limits after a period
of 5 years of annua monitoring, no additional groundwater monitoring will be required. However, if
conditions change
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during the monitoring period and petroleum related contaminants are detected at concentrations above
chemical-specific ARARs for groundwater, the need for additional monitoring and its frequency will be
re-examined and an dternative monitoring program will be developed. Chemical-specific ARARS for
groundwater are the Arizona Aquifer Water Quality Standards prescribed in A.A.C. R 18-11-406.

Implementation of Remedid Alternative S-11 will continue until al chemical-specific ARARs are
met. As described in Section 3.7.2.1, the chemical-specific ARARs for soil are the Arizona Soil
Remediation Standards. These standards allow for the selection of either pre-determined SRLs as
prescribed in A.A.C. R18-7-205 or site-specific remediation levels derived from a site-specific human
hedth risk assessment as prescribed in A.A.C. R18-7-206. Additionally, residential or non-residential
standards can be selected using either method.

As previously summarized in Section 3.5.25 (page 3-63), direct exposure to the COCs currently
detectable in the soil at PSC SS-42 have aready been shown not to pose an unacceptable threat to human
hedlth under both industrial and residential land use scenarios. As a result, compliance with this portion
of the Arizona Soil Remediation Standards has aready been achieved.

The Arizona Soil Remediation Standards also require that a party who conducts soil remediation
based on the standards set forth in either A.A.C. R18-7-205 or R18-7-206 must continue remediation until
contaminants remaining in the soil do not cause or threaten to cause a violation of Aquifer Water Quality
Standards prescribed in A.A.C. R18-11-406 at a point of compliance.

The methods that will be used to determine whether post-remediation soil is protective of the
groundwater are described in Section 3.7.2.5. As detailed in Section 3.7.2.5, ADEQ developed a
Groundwater Protection Limit (GPL) screening model for use in determining whether residua contaminant
concentrations in the soil could cause or threaten to cause contamination of groundwater at levels above
the AWQSs at a point of compliance. For PSC SS-42, the point of compliance will be defined as the site
boundaries, which at its closest point, is 40 feet from the point of release.

ADEQ'’'s GPL screening model was used to calculate GPLs for PSC SS42. The GPLs calculated
for PSC SS-42 are presented in Appendix G. As shown in Appendix G, the GPLSs are dependant upon the
vertical extent of the soil contamination (depth of incorporation) and the depth to groundwater at the site.
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It isimportant to note that GPLs were calculated for BTEX but not for TPH. GPLs could not be
caculated for TPH because there are no numeric water quality standards established for TPH.
Additiondly, TPH represents a broad class of petroleum related compounds and not just one specific
constituent. GPLs can only be calculated for individua congtituents with AWQSs. Of the petroleum related
constituents with established AWQSs detected at PSC SS-42, BTEX compounds posed the greatest
potentia risk to human health. GPLs calculated for BTEX are, therefore, considered representative values
established for the protection of groundwater from the petroleum release at PSC SS-42.

In summary, soil cleanup at PSC SS-42 will continue until al chemical specific ARARS are met.
Post-remediation soil contaminant concentrations must not pose at threat to human hedth via direct
exposure and must not pose a threat to groundwater quality. For PSC SS-42, asite-specific risk assessment
has already shown that risks to human health via direct exposure are at an acceptable level for residentia
land usage. However, soil remediation must continue until BTEX concentrations detected in the soil are
beow the GPLs for their depth of incorporation. GPLs calculated for PSC SS-42 are presented in
Appendix G.

3.11 STATUTORY DETERMINATIONS

This section describes how the selected remedy meets the statutory requirements of CERCLA
section 121. The selected remedy must:

. Be protective of human health and the environment.

. Comply with ARARSs (or jugtify an ARAR waiver).

. Be cost effective.

. Utilize permanent solutions and alternative treatment technologies or resource recovery

technologies to the maximum extent practicable (WP).

. Satisfy the preference for treatment that reduces toxicity, mobility, or volume as a principal
element, or provide n explanation as to why this preference is not satisfied.

3.11.1 PSC RW-02
3.11.1.1 Protection of Human Health and the Environment

Remedia Alternative S-2 is protective of human health and the environment and satisfies all
regulatory standards of protection by preventing disruption to the concrete encasement. The risk
assessment concluded
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that existing Site conditions do not present unacceptable risk to current receptors, and the selected remedial
aternative manages the hazard to at-risk receptors of a potentia future impact. Furthermore, the vadose
zone transport model demonstrated that COCs will not migrate to groundwater.

3.11.1.2 Compliance With ARARs

The selected remedy will comply with all applicable or relevant and appropriate requirements. No
waivers of ARARS are necessary.

3.11.1.3 Cost Effectiveness

Other alternatives considered either do not satisfy the evaluation criteria (S-1) or take excessive
measures (S-5) to protect a hypothetical receptor that has an extremely low probability of being exposed
to the site. Remedial Alternative S-2, Institutional Controls, was the most cost effective while satisfying
al the evauation criteria

3.11.1.4 Utilize Permanent Solutions and Alternative Treatment Technologiesto the MEP

The selected remedy utilizes permanent solutions and treatment technologies to the maximum
extent practicable. The five primary balancing criteria were equaly decisive factors in the selection
decison. Remedial Alternative S-2 provides long-term and short term effectiveness for the prevention of
contaminant exposure by preventing disruption to the buried waste and providing a monitoring system to
detect releases.

None of the alternatives considered reduce the toxicity or volume but Remedial Alternative S-5
does reduce potential mobility of radioactive materia by containment in a controlled environment designed
to prevent the migration or release of radioactivity at a licensed/permitted off-site facility. While no active
reduction in toxicity takes place, radioactivity inherently decays with time. All remediad dternatives
evaluated were technically implementable without significant interference to site operations. Based on
evauation of the balancing criteria, the additiona costs for implementation of Remedia Alternative S-5
to potentialy reduce the mobility of the radioactive materia were not justified.

Therefore, Remedia Alternative S-2 was selected as a cost-effective aternative that provided
protection for human health and the environment. Remedial Alternatives S-2 was acceptable to the
regulatory agencies and to the community.
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3.11.1.5 Preference for Treatment as a Principal Element

The existing site conditions do not present unacceptable risk to current receptors, and the selected
remedy manages the hazard to at-risk receptors of a potential future impact. Therefore, treatment is not
necessary.

3.11.2 PSC LF-03

3.11.2.1 Protection of Human Health and the Environment

Except for Remedia Alternative S-1, No Action, al remedia aternatives considered for PSC
LF-03 provide adequate protection of human heath and the environment given the conservative
assumption of a hexavalent state for the chromium, the COC contributing to an unacceptable risk level.
The risk assessment concluded that existing site conditions do not present unacceptable risk to current
receptors, and the aternatives considered, excluding Remedia Alternative S-1, remove either the hazard
or the exposure mechanism for potentia at-risk future receptors. Furthermore, the vadose zone transport
model demonstrated that under typical conditions, COCs at the site will not migrate to groundwater.

3.11.2.2 Compliance With ARARS

All remedia aternatives considered for PSC LF-03, except for Remedia Alternative S-1, No
Action, are ARAR-compliant.

3.11.2.3 Cost Effectiveness

Remedia Alternative S-2, Ingtitutional Controls, was the most cost-effective option satisfying the
evaluation criteria

3.11.2.4. Utilize Permanent Solutions and Alternative Treatment Technologiesto MEP

The selected remedy utilizes permanent solutions and treatment technologies to the maximum
extent practicable. The five primary balancing criteria were equally decisive factors in the selection
decison. Remedial Alternative S-2 provides long-term effectiveness for the prevention of-contaminant
exposure in that enforceable land use restrictions prohibiting residential development will remain with the
property for the foreseeable future.
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Remedial Alternative S-2 provides the greatest short-term effectiveness in that it results in no

disruption to the site, and the risk assessment indicates that current conditions do not present unacceptable

risk. All remedid dternatives evaluated were technicaly implementable without significant interference

to Site operations. Based on evaluation of the balancing criteria, Remedia Alternative S-2 was selected as

a cost-effective aternative that provides protection for human health and the environment. Remedial
Alternatives S-2 was acceptabl e to the regulatory agencies and to the community.

3.11.2.5 Preference for Treatment as a Principal Element

The exigting site conditions do not present unacceptable risk to current receptors, and the selected

remedy removes the exposure mechanism for potential at-risk future receptors. Therefore, treatment is not
necessary.

3.11.3 PSC FT-07E
3.113.1 Protection of Human Health and the Environment

Exception for Remedid Alternative S-1, No Action, al remedia aternatives considered for PSC
FT-07E provide adequate protection of human health. All aternatives considered are adequately protective
of the environment. The risk assessment concluded that existing site conditions do not present unacceptable
risk to current receptors, and the alternatives considered, excluding Remedia Alternative S-1, remove
either the hazard or the exposure mechanism for potential at-risk receptors. Furthermore, the vadose zone
transport model demonstrated that COCs will not migrate to groundwater.

3.11.3.2 Compliance With ARARs

All remedial alternatives considered for PSC FT-07E, except for Remedia Alternative S-1, No
Action, are ARAR-compliant.

3.11.3.3 Cost Effectiveness

Remedial Alternative S-2, Ingtitutional Controls, was the most cost-effective option satisfying the
evaluation criteria
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3.11.3.4 Utilize Permanent Solutions and Alter native Treatment Technologiesto the MEP

The selected remedy utilizes permanent solutions and treatment technologies to the maximum
extent practicable. The five primary baancing criteria were equaly decisive factors in the selection
decison. Though the remova and/or treatment dternatives (S5, S-7, S8, S-9, S-11, and S-12) provide
ahigher degree of long-term effectiveness, Remedial Alternative S-2 also provides long-term effectiveness
in that enforceable land use restrictions prohibiting residentia development will remain with the property
for the foreseeable future.

The sdlected remedy (S-2) does not actively reduce toxicity, mobility, or volume like the other
dternatives (S5, S7, S8, S9, S11, and S12), however, hydrocarbon concentrations will naturally
decline with time through chemical and biological processes. Remedia Alternative S-2 provides the
greatest short-term effectiveness in that it results in no disruption to the site, and the risk assessment
indicates that current conditions do not present unacceptable risk. All remedia alternatives evaluated were
technicaly implementable without significant interference to site operations. Based on evauation of the
balancing criteria, Remedia Alternative S-2 was selected as a cost-effective aternative that provides
protection for human health and the environment. Remedial Alternatives S-2 was acceptable to the
regulatory agencies and to the community.

3.11.3.5 Preferencefor Treatment asa Principal Element

The existing site conditions do not present unacceptable risk to current receptors. The selected
remedy maintains the current, acceptable level of protection for current conditions and institutes a provision
prohibiting the unexpected event of residential development in the future. Therefore, treatment is not
necessary.

3.11.4 PSC DP-13
3.11.4.1 Protection of Human Health and the Environment

Except for Remedia Alternative S-1, No Action, all remedia aternatives considered for PSC DP-
13 provide adequate protection of human health. All aternatives considered are adequately protective of
the environment. The risk assessment concluded that existing site conditions present an unacceptable risk
to excavation workers, and the aternatives considered, excluding Remedia Alternative S-1, remove either
the
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hazard or the exposure mechanism for at-risk receptors. Furthermore, the vadose zone transport model
demonstrated that COCs will not migrate to groundwater.

3.11.4.2 Compliance With ARARs

All remedial alternatives considered for PSC DP-13, except for Remedia Alternative S-1, No
Action, are ARAR-compliant.

3.11.4.3 Cost Effectiveness

Remedia Alternative S-2, Ingtitutional Controls, was the most cost-effective option satisfying the
evaluation criteria

3.11.4.4 Utilize Permanent Solutions and Alter native Treatment Technologiesto the MEP

The selected remedy utilizes permanent solutions and trestment technologies to the maximum
extent practicable. The five primary balancing criteria were equally decisive factors in the selection
decison. Though the removal and/or treatment alternatives (S5, S-7, and S-8) provide a higher degree
of long-term effectiveness, Remedial Alternative S-2 aso provides long-term effectiveness in that
enforceable land use restrictions prohibiting residential development will remain with the property for the
foreseeable future.

None of the remedies evaluated reduce the toxicity or volume of the impacted materials, though,
Remedial Alternatives S-7 and S-8 reduce the mobility of COCs. Remedia Alternative S-2 provides the
greatest short-term effectiveness in that it results in no disruption to the site, and the risk assessment
indicates that current conditions do not present unacceptable risk. All remedia alternatives evaluated were
technicaly implementable without significant interference to site operations. Based on evauation of the
baancing criteria, Remedial Alternative S-2 was selected as a cost-effective aternative that provides
protection for human health and the environment. Remedial Alternatives S-2 was acceptable to the
regulatory agencies and to the community.

3.11.4.5 Preferencefor Treatment asa Principal Element

The existing site conditions do not present unacceptable risk to current receptors. The selected
remedy maintains the current, acceptable level of protection for current conditions, including excavation
workers, and
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ingtitutes a provision prohibiting the unexpected event of residentia development in the future. Therefore,
treatment is not necessary.

3.11.5 PSC LF-14
3.11.5.1 Protection of Human Health and the Environment

Except for Remedia Alternative S-1, No Action, dl dternatives considered for PSC LF- 14
provide adequate protection of human health and the environment. The risk assessment concluded that
exiging site conditions do not present unacceptable risk to current receptors, and the alternatives
considered, excluding Remedid Alternative S-1, remove either the hazard or the exposure mechanism for
potential at-risk receptors. Furthermore, the vadose zone transport model demonstrated that COCs will not
migrate to groundwater.

3.11.5.2 Compliance With ARARs

All remedid alternatives considered for PSC LF- 14, except for Remedia Alternative S-1, No
Action, are ARAR-compliant.

3.11.5.3 Cost Effectiveness

Remedia Alternative S-2, Ingtitutional Controls, was the most cost-effective option satisfying the
evaluation criteria

3.11.5.4 Utilize Permanent Solutions and Alter native Treatment Technologiesto the MP

The selected remedy utilizes permanent solutions and treatment technologies to the maximum
extent practicable. The five primary baancing criteria were equaly decisive factors in the selection
decison. Though the removal and/or treatment aternatives (S-5, S-6, S-8, and S-10) provide a higher
degree of long-term effectiveness, Remedia Alternative S-2 also provides long-term effectiveness in that
enforceable land use restrictions prohibiting residential development will remain with the property for the
foreseeable future.

Remedia Alternative S-2 provides the greatest short-term effectiveness in that it results in no
disruption to the site, and the risk assessment indicates that current conditions do not present unacceptable
risk. All remedia dternatives evaluated were technicaly implementable without significant interference
to Site operations. Based on evaluation of the balancing criteria, Remedia Alternative S-2 was selected as
a cost-



FINAL OU-1 ROD

Luke AFB, Arizona

20 January 1999

Page 3-169

effective aternative that provides protection for human health and the environment. Remedia Alternatives
S-2 was acceptable to the regulatory agencies and to the community.

3.11.5.5 Preferencefor Treatment asa Principal Element

The existing site conditions do not present unacceptable risk to current receptors. The selected
remedy maintains the current, acceptable level of protection for current conditions, and institutes a
provison prohibiting the unexpected event of residential development in the future. Therefore, treatment
is not necessary.

3.11.6 PSC LF-25
3.11.6.1 Protection of Human Health and the Environment

Except for Remedial Alternative S-1, No Action, all remedial alternatives considered for PSC
LF-25 provide adequate protection of human health and the environment. The risk assessment concluded
that existing site conditions present unacceptable risk to current excavation workers. The aternatives
considered, excluding Remedia Alternative S-1, remove either the hazard or the exposure mechanism for
potential at-risk receptors. Furthermore, the vadose zone transport model demonstrated that COCs will not
migrate to groundwater.

3.11.6.2 Compliance With ARARs

All remedia aternatives considered for PSC LF-25, except for Remedia Alternative S-1, No
Action, are ARAR-compliant.

3.11.6.3 Cost Effectiveness

Remedial Alternative S-4 was selected at PSC LF-25 as a cost-effective option satisfying all RAOs
and adapted to the unique conditions of PSC LF-25.

3.11.6.4 Utilize Permanent Solutions and Alter native Treatment Technologiesto the MEP

The selected remedy utilizes permanent solutions and treatment technologies to the maximum
extent practicable. The five primary baancing criteria were equaly decisive factors in the selection
decison.



FINAL OU-1 ROD
Luke AFB, Arizona
20 January 1999
Page 3-170

Remedial Alternative S-4, metals recovery, is more effective in the long term than the other excavation
alternatives because it not only removes the existing contaminants, but establishes permanent mechanisms
that will control and limit exposure to any future impact to the site that may result from continued use of
the adjacent skeet shooting range.

Remedia Alternative S-4 is most effective in reducing toxicity, mobility, and volume because it
involves recycling the metals involved, which consist of lead shot. All aternatives except S-1 are effective
in the short term because they provide for ingtitutional controls that protect excavation workers prior to
closure of the skeet range. All remedia dternatives are technically implementable without significant
interference to Base operations.

Based on evaluation of the balancing criteria, the selected remedy was Remedia Alternative S-4.
The other alternatives considered either did not satisfy the evaluation criteria (S- 1), did not provide a
desired level of protection (S-2), or provided comparable effectiveness at an increased cost (S-7 and S-8).
Remedid Alternatives S-4 was acceptable to the regulatory agencies and to the community.

3.11.6.5 Preferencefor Treatment asa Principal Element

The statutory preference for treatment as a principal element is satisfied for PSC LF-25. Remedia
Alternative S-4 will remove the metal shot from the soil and restore the site to conditions acceptable for
unrestricted land use. Because the skeet range will remain operationa after the initial cleanup is conducted,
ingtitutional controls will aso be implemented. ADEQ regulations (ARS 49-151 [A]) alow the use of
indtitutional controls to achieve non-residential Site-specific remediation levels, proposed as second
messure in Remedia Alternative S-4.

3.11.7 PSC SD-38
3.11.7.1 Protection of Human Health and the Environment

Except for Remedial Alternative S-1, No Action, all remedial alternatives considered for PSC
SD-38 provide adequate protection of human health. All aternatives considered for this PSC were
adequately protective of the environment. The risk assessment concluded that existing site conditions do
not present unacceptable risk to current receptors, and the aternatives considered, excluding Remedia
Alternative S-1,
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remove either the hazard or the exposure mechanism for potential at-risk receptors. The vadose zone
transport model demonstrated COCs will not migrate to groundwater.

3.11.7.2 Compliance With ARARs

All remedial alternatives considered for PSC SD-38, except for Remedia Alternative S-1, No
Action, are ARAR-compliant.

3.11.7.3 Cost Effectiveness

Remedia Alternative S-2, Ingtitutional Controls, was the most cost-effective option satisfying the
evaluation criteria

3.11.7.4 Utilize Permanent Solutions and Alter native Treatment Technologiesto the MEP

The selected remedy utilizes permanent solutions and treatment technologies to the maximum extent
practicable. The five primary balancing criteria were equally decisive factors in the selection decision.
Though the removal and/oi treatment aternatives (S5, S-7, S8, and S-9) provide a higher degree of
long-term effectiveness, Remedia Alternative S-2 aso provides long-term effectiveness in that enforceable
land use redtrictions prohibiting residential development will remain with the property for the foreseeable
future.

While Remedia Alternative S-2 does not actively reduce toxicity, mobility, and volume, because it
does not provide trestment measures, hydrocarbon concentrations will naturally decline with time through
chemical and biological processes. Remedia Alternative S-2 provides the greatest short-term effectiveness
in that it results in no disruption to the site, and the risk assessment indicates that current conditions do not
present unacceptable risk. All remedia aternatives evaluated were technically implementable without
significant interference to Site operations.

Based on evauation of the baancing criteria, Remedial Alternative S-2 was sdlected as a
cost-effective aternative that provides protection for human hedth and the environment. Remedial
Alternatives S-2 was acceptable to the regulatory agencies and to the community.
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3.11.7.5 Preference for Treatment asa Principal Element

The existing site conditions do not present unacceptable risk to current receptors. The selected
remedy maintains the current, acceptable level of protection for current conditions, and ingtitutes a
provision prohibiting the unexpected event of residential development in the future. Therefore,
treatment is not necessary.

3.11.8 PSC S5-42
3.11.8.1 Protection of Human Health and the Environment

All remedia alternatives considered for PSC SS-42 provide adequate protection of human
health. The risk assessment concluded that existing site conditions do not present unacceptable risk to
current or future receptors. However, the vadose zone transport model, the comparison of detected
BTEX concentrations in soils to the Arizona Groundwater Protection Limits (GPLs), and the
groundwater concentrations of BTEX, al indicate that hydrocarbons in soils could migrate to
groundwater but are unlikely to significantly impact groundwater quality at concentrations at or near
Aquifer Water Quality Standards (AWQSs).

3.11.8.2 Compliance With ARARs

All remedid aternatives considered for PSC SS-42 are ARAR-compliant, except possibly for
Remedid Alternative S-1, No Action. This site does not exceed acceptable risk levels but does present
apotentia threat to groundwater.

3.11.8.3 Cost Effectiveness

Remedia Alternative S-11 is recommended at PSC SS-42 because it satisfies all evaluation
criteria at a moderate cost.

3.11.8.4 Utilize Permanent Solutions and Alternative Treatment Technologiesto the MEP

The sdlected remedy utilizes permanent solutions and treatment technologies to the maximum
extent practicable. The five primary balancing criteria were equally decisive factorsin the selection
decison. Selected remedid aternatives, S-11, provide the highest degree of long-term effectiveness
because it removes the impact or source of risk, thereby, reducing the toxicity, mobility, and volume
through treatment.
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Remedia Alternative S-2 provides the greatest short-term effectivenessin that it resultsin no
disruption to the site, and the risk assessment indicates that current conditions do not present
unacceptable risk. However, the selected remedy, S-11, imposes only minimal potential exposure to

the hydrocarbon impacts during system installation and operation. In-situ trestment Remedia
Alternatives are the most implementable and involve only moderate activity at the site.

Based on evauation of the balancing criteria, Remedia Alternative S-11 was selected due to its
ease of implementation, moderate cost, and long-term effectiveness. Remedia Alternatives S-11 was
acceptable to the regulatory agencies and to the community.

3.11.8.5 Preference for Treatment asa Principal Element

The statutory preference for treatment as a principal element is satisfied for PSC SS-42. PSC
SS-42 isincluded in the FS because contaminated soils may pose athreat to groundwater.
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4.0 RESPONSIVENESS SUMMARY

The Responsiveness Summary of the ROD summarizes al written and verbal comments
received from the public during the Proposed Plan public comment period. This section also provides
Luke AFB responses to those comments.

4.1 SUMMARY OF PUBLIC COMMENTS

Asdiscussed in Section 3.3 of this document, Highlights of Community Participation, the
public comment period on the Proposed Plan was from April 21, 1998 through May 21, 1998. In
generdl, the only verbal comments received during the public comment period were in favor of the
proposed remedia aternatives. Several members of the community commented that they believed
Luke AFB was doing a good job with their environmental program and trusted the Base was making
the correct decisions. Only one written comment was received during the public comment period. The
only written comment was in the form of aletter written by areal estate devel oper/adjacent property
owner. The concerns expressed in the letter include:

» Although they were essentially in agreement with the proposed alternatives, they were not
necessarily in favor of institutional controls at six of the PSCs.

»  They were opposed to the description of Luke AFB, in its entirety, as the CERCLA site. They
believed that only the affected areas should be characterized as CERCLA sites. Additionally,
they requested that when these sites are described on maps that they be distinguished between
areas of surface and groundwater contamination.

* They suggested that the public be informed where their drinking water is coming fromin
relation to the sites to better illustrate that no impacts to their drinking water have occurred.

» They suggested that the Base provide a schedule of remedia activities to be conducted at the
PSCs to provide a sense of closure for the environmental activities at the Base.

4.2 RESPONSE TO PUBLIC COMMENTS

This section of the Responsiveness Summary provides Luke AFB's response to the public
comments. Because dl of the verbal comments received during the public comment period were in
favor of the recommended remedia aternatives, no response is necessary. Severa points were raised

in the only written comment received during the public comment period. The response to this written
comment follows:
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Although the use of institutional controls at six of the OU-1 PSCs was not the respondent’s
most favored alternative, no other remedial alternatives were offered as their preferred method. Luke
AFB believes that the use of ingtitutional controls at these six Sites is protective of military personnel,
Base workers, vistors, and local residents. Additionally, ingtitutiona controls are much more cost
effective, saving tax payers money, while still protecting human health or the environment. Based on
these considerations, Luke AFB believes that the use of ingtitutional controls at six of the sites
represents the best balance of al of the criteria used in the selection of remedial alternatives.

The description of Luke AFB as a Superfund site was necessary for several reasons. First,
there were 25 PSCs included in the OU-1 investigation that were |ocated across the Base. Secondly,
the investigation of the air and groundwater resources encompassed the entire Base, not just the
individual PSCs. Individua locations of the PSCs are included within the Proposed Plan and within the
RI/FS reports. Differentiating these PSCs between surface and groundwater contaminations is not
appropriate because groundwater contamination was not detected at any of the PSCs. Additionally,
because groundwater resources have not been contaminated from Base activities, indicating where the
public receives its groundwater in relation to the Luke AFB PSCs may create undue concerns.

Luke AFB has aways encouraged public participation throughout the entire Superfund process
and will continue to foster this process during the remedial action phase. After aROD is signed, a
schedule for the implementation of the selected remedial dternatives will be developed and presented
to the public. Informing the public of this schedule is a requirement under Superfund law. When a
schedule for the remedial actions has been developed, Luke AFB will inform the public through
newsletters, announcements in local newspapers, and through their Web Site.
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Fire Training Area Pre-design Scope of Work.
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Environmental Engineering Consultants (EEC), 1993. Report on Subsurface Soil Investigation,
Luke Air Force Base, Building 351. September 1993.

Envirocon, Inc. 1993. Final Report: Remova Action North Fire Training Area, Luke AFB,
Arizona.

Federa Facility Agreement Under CERCLA Section 120 Administrative Docket #90-29 (FFA,
1990; ARH).

Geraghty & Miller, Inc.:

* 1991a AR#56, Fina Base-Wide Remedia Investigation/Feasibility Study Work Plan,
Luke Air Force Base, Arizona. August.

e 1991b. AR057, Fina Base-Wide Sampling and Andysis Plan, Luke Air Force Base,
Arizona. Augus.

o 1991c. AR#59, Find OU- | Remedid Investigation/Feasibility Study Field Sampling
and Anaysis Plan, Luke Air Force Base, Arizona. November.

» 1991d. AR#84, Engineering Evauation/Cost Andlysisfor the Proposed Removal
Action at the North Fire Training Area (FT-07), Luke Air Force Base, Arizona.

* 1991e AR# 85, Fina Basewide Community Relations Plan, Luke Air Force Base,
Arizona

o 1992. AR#51, Fina Luke Air Force Base Hydrologica Survey Report, Luke Air
Force Base, Arizona, Volumel.

o 1992. AR#52, Fina Luke Air Force Base Hydrologica Survey Report, Luke Air
Force Base, Arizona, Volumell.

e 1992a AR#62 Find Addendafor the Remedid Investigation/Feasibility Study
Panning Document, Luke Air Force Base, Arizona.

o 1992h. AR#68, Final Remedid Investigation Report OU-2, Volume | of 6, Luke Air
Force Base, Arizona
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Geraghty & Miller, Inc.:

o 1992c. AR#69, Find Remedid Investigation Report OU-2, Volume 2 of 6, Luke Air
Force Base, Arizona

* 1192d. AR#70, Fina Remedid Investigation Report OU-2, Volume 3 of 6, Luke Air
Force Base, Arizona.

o 1992e. AR#71, Find Remedid Investigation Report OU-2, Volume 4 of 6, Luke Air
Force Base, Arizona

o 1992f. AR#73, Find Remedid Investigation Report OU-2, Volume 5 of 6, Luke Air
Force Base, Arizona

* 19929. AR#74, Find Remedid Investigation Report OU-2, VVolume 6 of 6, Luke Air
Force Base, Arizona.

o 1992h. AR#81, Final Report Work PlaryData Acquisition Plan for the Soil Vapor
Extraction System Treatability Study at the North Fire Training Area (FT-07), Luke
Air Force Base, Arizona.

e 1993a OU-1 Phase Il Remedid Investigation/Feasihility Study Fidld Sampling and
Anayss Plan, Luke Air Force Base, Arizona.

o 1993b. AR#107 Find Feashility Study Report, Operable Unit 2, Luke Air Force Base,
Arizona

e 1993c. AR#98 Proposed Plan OU-2, Luke Air Force Base, Arizona.

* 1993d. AR# 125, Resource Conservation and Recovery Act (RCRA) Fecility
Assessment, Luke Air Force Base, Arizona. Volume 1 of 2. March.

e 1994. AR#134 Fina Record of Decision - OU-2, Luke Base, Arizona.

* 1996a Find Sampling and Andyss Plan for the Additiona Sampling Investigationsin
Support of the Luke Air Force Base CERCLA Investigations, Luke Air Force Base,
Arizona. duly.

o 1996h. Luke Air Force Base Earth Fissure Area Investigation. December.
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Geraghty & Miller, Inc.:

e 1996c. AR# 178, Bioventing Treatability Field Study, Soil Permeability and In-Situ
Respiration Tests Results, Anadlysis, and Recommendations, PSC SS-42, Luke Air
Force Base, Arizona. September.

o 1997a AR# 188 and 189, Final Remedia Investigation Report OU-1, Luke Air Force
Base, Arizona. Volumes 1 and 2. October.

e 1997b. AR# 191 and 192, Find Remedial Investigation Report OU-1, Appendix B
Basdine Basawide Risk Assessment, Luke Air Force Base, Arizona. Volumes 1 and 2.
October.

Integrated Risk Information System (IRIS), 1996. MEDLARS, The Nationd Library of
Medicine's Online Network. U.S. Department of Health and Human Services, Public
Hedth Service, Nationd Indtitutes of Health, Bethesda, MD.

Maricopa Association of Government (MAG), 1993. 208 Water Quality Management Plan.
Roy F. Weston:

» 1988a AR#8, Inddlation Restoration Program Phase || Confirmation/Quantification
Stage 2 Volume |, Luke Air Force Base, Arizona.

» 1988b. AR#45, Ingdlation Restoration Program Phase || Confirmation/Quantification
Stage 2 Volume IV, Luke Air Force Base, Arizona.

e 1989. AR#4, Ingallation Restoration Program Fina Report Phase |l, Stage |, Problem
Confirmation Study, Luke Air Force Base, Glendde, Arizona.

U.S. Air Force, 1989. Management of Radioactive Waste Burid Sites Under the Ingtallation
Restoration Program (AFOMS/SGPR Itr., 1 Dec 1989).

U.S. Environmenta Protection Agency (USEPA):

» 1989. Guidance On Preparing Superfund Decision Documents. The Proposed Plan,
The Record Decision, Explanation of Significant Differences, The Record of Decison
Amendment. Office of Emergency and Remediad Response, Washington DC.
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U.S. Environmental Protection Agency (USEPA):

* 1989h. Risk Assessment Guidance for Superfund, Volume 1, Human Hedlth
Evduation Manud (Part A). Office of Emergency and Remediad Response,
Washington, DC.

» 1989c. Risk Assessment Guidance for Superfund, VVolume I, Environmental
Evauation Manud, Interim Find. Office of Emergency and Remedid Response,
Washington, DC.

» 1989d. Risk Assessment Guidance for Superfund, Human Hedlth Risk Assessment.
USEPA Region I X Recommendations. December.

e 1989. Exposure Factors Handbook. Exposure Assessment Group, Office of Hedlth
and Environmental Assessment, Washington, DC. August. EPA 600/8-89-043.

e 1989f. Ecologica Assessment of Hazardous Waste Sites. A Field and Laboratory
Reference. Office of Research and Development. Corvallis, Oregon.
EPA/600/389/013.

e 1991 a Risk Assessment Guidance for Superfund, Volume I: Human Hedlth

Evduation Manud, Supplementa Guidance, "Standard Default Exposure Factors,”
Interim Find. Office of Emergency and Remedid Response, Washington, DC.
OSWER Directive 9285.6-03.

e 1991b. OSWER Directive 9355.0-30, Role of the Basdine Risk Assessment in
Superfund Remedy Selection Decisons. April 22.

» 1992. Framework for Ecologica Risk Assessment. Risk Assessment Forum.
Washington, DC. EPA/630/R-92/001.

e 1994a. Technica Support Document: Parameters Used in Integrated Exposure Uptake
Biokinetic Mode for Lead in Children (v. 0.99d).

e 1994b. Ecologica Risk Assessment Guidance for Superfund: Process for Designing
and Conducting Ecologicd Risk Assessments, Review Draft. U.S. EPA Environmenta
Response Team.

» 1995a. Hedth Effects Assessment Summary Tables, Annua FY-1993. Office of Solid
Waste and Emergency Response, Washington, DC. March. PB92-921199.
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U.S. Environmental Protection Agency (USEPA):
* 1995h. Region 4 Bulletin. Development of Risk-Based Remedia Options, November.

e 1996. Region IX Prdiminary Remediation Gods (PRGS). Letter from Stanford J.
Smucker, Regiona Toxicologig, to PRG Table Mailing List. August 1.

Water Resources Associates, 1989. Leaking Underground Storage Assessment - Phase 1, Luke
Air Force Base, Arizona.

Wentsd, R.S,, T.W. LaPoint, M. Smini, D. Ludwig, R.T. Checkal, L. Brewer, 1996. Tri-Service
Procedural Guiddlines for Ecologica Risk Assessments. May.
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TABLE 3-1

OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT
PSC RW-02
Luke Air Force Base, Arizona

Frequency Range of Detects Total Range Region IX Maximum
Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG Exceeds PRG?
BNAs
Benzo(a)anthracene 1/7 0.11 0.085-.011 0.11 0.11 0.61 no
Benzo(a)pyrene 1/7 0.10 0.085-0.10 0.098 0.10 0.061 YES
Benzo(b)fluoranthene 1/7 0.11 0.085-0.11 0.11 0.11 0.61 no
Benzo(g,h,i)perylene 1/7 0.051 0.051-0.051 0.051 0.051 100 [a] no
Benzo(k)fluoranthene 1/7 0.10 0.085-0.10 0.098 0.10 6.1 no
bis(2-Ethylhexyl)phthalate 1/7 0.071 0.024-0.071 0.064 0.077 32 no
Chrysene 1/7 0.12 0.085-0.12 0.12 0.12 7.2 no
Fluoranthene 1/7 0.18 0.085-0.18 0.17 0.19 2,600 no
Indeno(1,2,3-cd)pyrene 1/7 0.048 0.048 - 0.048 0.048 0.048 0.61 no
Phenanthracene 1/7 0.081 0.081-0.081 0.081 0.081 100 [a] no
Pyrene 1/7 0.14 0.085-0.14 0.13 0.15 100 no
TRPH 9/13 20-1,000 5.0-1,000 180 330 110 [b] YES
Metals
Arsenic 4/13 6.0-9.0 25-9.0 4.0 5.3 0.38 YES
Barium 13/13 62 - 274 62 -274 140 160 5,300 no
Cadmium 3/13 0.30-0.80 0.15-0.90 0.28 0.38 38 no
Chromium 13/13 6.7-24.3 6.7 -24.3 18 20 210 [c] no
Copper 13/13 12.9-32.2 12.9-32.2 22 25 2,800 no
Lead 13/13 6.0-117 6.0-117 22 36 400 no
Mercury 1/13 0.40 0.050-0.40 0.11 0.15 23 [d] no
Nickel 13/13 12-22 12-22 17 18 1,500 no
Zinc 13/13 13.3- 109 23.3-109 44 55 23,000 no

Footnotes appear on Page 2
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TABLE 3-1
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT
PSC RW-02
Luke Air Force Base, Arizona

Soil concentrations are given in milligrams per kilogram (mg/kg)

[a] Pyrene is used as a surrogate for comparison to the Region IX PRG.

[b] n-Hexane is used as a surrogate for comparison to the Region IX PRG.

[c] Total chromium is used as a surrogate for comparison to the Region IX PRG.

[d] Mercuric chloride is used as a surrogate for comparison to the Region IX PRG.

Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
BNAs Base-neutral and acid extractable compounds.

PRG Preliminary Remediation Goal.

TRPH Total recoverable petroleum hydrocarbon

UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
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OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT

TABLE 3-2

PSC RW-02
Luke Air Force Base, Arizona

Page 1 of 2

Frequency Range of Detects Total Range Region IX Maximum
Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG Exceeds PRG?
BNAs
2-Methylnaphthalene 1/21 0.32 0.085-0.32 0.16 0.18 240 [a] no
Benzo(a)anthracene 1/21 0.11 0.085-0.11 0.10 0.11 0.61 no
Benzo(a)pyrene 1/21 0.10 0.085-0.10 0.10 0.10 0.061 YES
Benzo(b)fluoranthene 1/21 0.11 0.085-0.11 0.10 0.11 0.61 no
Benzo(g,h,i)perylene 1/21 0.051 0.051 - 0.051 0.51 0.051 100 [b] no
Benzo(k)fluoranthene 1/21 0.10 0.085-0.10 0.95 0.098 6.1 No
Bis(2-ethylhexyl)phthalate 4/21 0.071 0.0235-5.1 0.43 0.85 32 no
Chrysene 1/21 0.12 0.085-0.12 0.11 0.11 7.2 no
Di-n-butyl phthalate 1/21 0.39 0.085-0.39 0.16 0.19 6,500 no
Di-n-octyl phthalate 2/21 0.25-0.52 0.085-0.52 0.17 0.21 1,300 no
Fluoranthene 1/21 0.18 0.085-0.18 0.15 0.16 2.600 no
Indeno(1,2,3-cd)pyrene 1/21 0.048 0.048 - 0.048 0.048 0.048 0.61 no
Phenanthrene 1/21 0.081 0.081 - 0.081 0.081 0.081 100 [b] no
Pyrene 1/21 0.14 0.085-0.14 0.12 0.13 100
TRPH 22/38 20-4,100 5.0 - 4,100 290 530 110 [c] YES
Metals
Arsenic 14738 6.0-19 25-19 4.9 6.0 0.38 YES
Barium 38/38 35.1-357 35.1-357 140 160 5,300 no
Beryllium 3/38 0.50-0.70 0.15-0.70 0.24 0.27 0.14 YES
Cadmium 13/38 0.30-58 0.15-58 24 5.0 38 YES
Chromium 38/38 5.3-93 5.3-63 21 24 210 [d] no
Copper 38/38 8.2-4,840 8.2-4,840 160 370 2,800 YES
Lead 37/38 6.0 - 680 2.5-680 56 91 400 YES
Mercury 2/38 0.40-0.64 0.05-0.64 0.12 0.15 23 [e] no
Nickel 38/38 6.0-31 6.0-31 19 20 1,500 no

Footnotes appear on Page 2
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TABLE 3-2
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT
PSC RW-02
Luke Air Force Base, Arizona

Page 2 of 2

Frequency Range of Detects Total Range Region IX Maximum
Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG Exceeds PRG?
Metals cont.
Silver 5/38 1.0-12 0.25-12 0.82 1.3 380 no
Uranium 2/2 0.489 - 1.03 0.489 - 1.03 0.76 25 230 [f no
Zinc 38/38 17 - 3,660 17 - 3,660 200 360 23,000 no
Cyanide 1/ 38 0.50 0.25-0.50 0.26 0.27 1,300 no
Radionuclides
Gross Alpha (pCi/g) 2/2 6.17-7.71 6.17-7.71 6.9 12.0 8.19 [0] no
Gross Beta (pCi/g) 2/2 21.1-22.2 21.1-22.2 22 25 22.9 [o] no
Radium-226 (pCi/g) 2/2 0.476 - 0.752 0.476 - 0.752 0.61 15 0.61 [a] YES
Radium-228(pCi/g) 2/2 0.512-0.739 0.512-0.739 0.63 1.3 0.6025 [0] YES

Soil concentrations are given in milligrams per Kilogram (mg/kg), except for the radionuclides which are given in picocuries per gram (pCi/g).

[a]
[b]
[c]
[d]
[e]
[f]

(9]

Average
BNAs
PRG
TRPH
UCL

Naphthalene is used as a surrogate for comparison to the Region IX PRG.
Pyrene is used as a surrogate for comparison to the Region IX PRG.

n-Hexane is used as a surrogate for comparison to the Region IX PRG.
Total chromium is used as a surrogate for comparison to the Region IX PRG.

Mercuric chloride is used as a surrogate for comparison the Region IX PRG.

1996 Region IX PRG is not available; 1994 Region IX PRG used for comparison purposes (USEPA, 1994c).

Region IX PRG not available; value shown is average concentration in background samples MW-115 (10-12 feet below ground surface), and SB-11(10-12 feet below
ground surface). Average detected compared to average background concentration.

Arithmetic average of the total number of samples, using proxy concentrations for non-detects.

Base-neutral and acid extractable compounds.

Preliminary Remediation Goal.

Total recoverable petroleum hydrocarbon.

95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
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TABLE 3-3

OCCURRENCE OF CONSTITUENTS DETECTED IN GROUNDWATER SAMPLES AT

PSC RW-02
Luke Air Force Base, Arizona

Frequency Range of Detects Total Range

Region IX Maximum
Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG Exceeds PRG?
Metal
Arsenic 718 0.0060 - 0.017 0.0025-0.017 0.010 0.014 0.000045 YES
Barium 717 0.020 - 0.017 0.020 - 0.017 0.042 0.055 2.6 no
Chromium 8/8 0.013 - 0.058 0.013 - 0.058 0.022 0.032 0.18 [a] no
Copper 3/8 0.013-0.276 0.0050-0.276 0.051 0.12 14 no
Lead 5/8 0.0031-0.018 0.0010-0.018 0.0066 0.011 0.004 YES
Nickel 2/8 0.029 - 0.042 0.010- 0.042 0.016 0.025 0.73 no
Zinc 8/8 0.236 - 0.86 0.236 - 0.86 0.54 0.69 11 no

Groundwater concentrations are given in milligrams per liter (mg/L)

[a] Chromium VI is used as a surrogate for comparison tot he Region IX PRG.

Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
PRG Preliminary remediation goals.

UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
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TABLE 3-4
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT
PSC RW-02
Luke Air Force Base, Arizona

Frequency Range of Detects Total Range Region IX Maximum
Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG Exceeds PRG?
Metals
Arsenic 1/4 5.2 25-52 3.2 4.8 0.38 YES
Barium 4/4 81.7-181 81.7-181 130 180 5,300 no
Beryllium 2/4 0.70-0.70 0.25-0.70 0.48 0.78 0.14 YES
Cadmium 4/4 14-21 14-21 1.6 2.0 38 no
Chromium 4/4 10.6-20.1 10.6-20.1 16 21 210 [a] no
Copper 414 10.7-32.9 10.7-32.9 21 33 2,800 no
Lead 4/4 7.2-135 7.2-13.5 10 14 400 no
Nickel 4/4 8.3-18.8 8.3-18.8 14 20 1,500 no
Zinc 414 22.3-45.6 22.3-45.6 36 49 23,000 no

Soil concentrations are given in milligrams per kilogram (mg/kg).

[a] Total chromium is used as a surrogate for comparison to the Region IX PRG.

Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
PRG Preliminary Remediation Goal.

UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
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TABLE 3-5
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT
PSC LF-03
Luke Air Force Base, Arizona

Frequency Range of Detects Total Range Region IX Maximum
Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG Exceeds PRG?
TRPH 2/12 10-20 5.0-20 6.7 9.0 110 [a] no
Metals
Arsenic 4/12 5.2-159 25-159 4.7 6.9 0.38 YES
Barium 12/12 27 - 222 27 - 222 110 150 5,300 no
Beryllium 2/12 0.70 0.25-0.70 0.33 0.42 0.14 YES
Cadmium 11/12 0.70-7.8 0.25-7.8 2.4 3.6 38 no
Chromium 12/12 3.3-386 3.3-386 71 140 210 [b] YES
Copper 12/12 5.2-4,700 5.2-4,700 450 1,100 2,800 YES
Lead 10/12 5.2-796 2.5-796 180 340 400 YES
Nickel 12/12 2.6-38.7 2.6-38.7 15 22 1,500 no
Silver 2/12 22-21 0.50 - 21 2.4 5.4 380 no
Zinc 12/12 8.5-867 8.5-867 200 370 23,000 no

Soil concentrations are given in milligrams per kilogram (mg/kg).

[a]

[b]
Average
PRG
TRPH
UCL

n-Hexane is used as surrogate for comparison to the Region IX PRG.

Total chromium is used as a surrogate for comparison to the Region IX PRG.

Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
Preliminary Remediation Goal.

Total recoverable petroleum hydrocarbon.

95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
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TABLE 3-6

OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT

PSC FT-07E
PRE-REMEDIATION
Luke Air Force Base, Arizona

Frequency Range of Detects Total Range Region IX Maximum
Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG Exceeds PRG?
VOCs
Acetone 718 0.023-0.104 0.023-0.104 0.063 0.084 2,100 no
Ethylbenzene 1/8 0.75 0.0025-0.75 0.96 0.27 230 no
Methylene chloride 6/8 0.0040-0.035 0.0025 - 0.035 0.014 0.023 7.8 no
Toluene 5/8 0.012 - 0.062 0.0025 - 0.062 0.030 0.047 790 no
Xylenes 1/8 3.75 0.0025 - 3.75 0.47 1.4 320 no
TRPH 2/8 24.3 -767 5.0-767 100 280 110 [a] YES
Metals
Chromium 8/8 7.4-2.12 7.4-21.2 15 17 210 [b] no
Copper 8/8 17-23.2 17-23.2 20 21 2,800 no
Lead 8/8 2.1-18.7 2.1-18.7 9.9 13 400 no
Mercury 1/8 0.12 0.05-0.12 0.059 0.075 23 [c] no
Nickel 8/8 11.4-20.8 11.4-20.8 17 18 1,500 no
Zinc 8/8 35.5-46.4 35.5-46.4 42 45 23,000 no

Soil concentrations are given in milligrams per kilogram (mg/kg).

[a] n-Hexane is used as surrogate for comparison to the Region IX PRG.

[b] Total chromium is used as a surrogate for comparison to the Region IX PRG.

Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
PRG Preliminary Remediation Goal.

TRPH Total recoverable petroleum hydrocarbon.

UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
VOCs Volatile organic compounds.
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TABLE 3-7

OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT
PSC FT-07E
PRE-REMEDIATION
Luke Air Force Base, Arizona

Range of Detects

Total Range

Frequency Region IX Maximum

Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG Exceeds PRG?
TRPH 6/6 160 - 2,000 160 - 2,000 920 1,600 110 [a] YES
Metals
Arsenic 4/6 6.0-9.0 25-9.0 5.7 7.9 0.38 YES
Barium 6/6 86.8- 154 86.8- 154 130 150 5,300 no
Chromium 6/6 9.4-32.1 9.4-32.1 21 28 210 [b] no
Copper 6/6 15.5-27.7 15.5-27.7 21 25 2,800 no
Lead 6/6 8.0-73 8.0-73 21 42 400 no
Nickel 6/6 10.9-21 10.9-21 17 20 15,00 no
Zinc 6/6 31.1-112 31.1-112 58 85 23,000 no
Soil concentrations are given in milligrams per kilogram (mg/kg).

[a] n-Hexane is used as surrogate for comparison to the Region IX PRG.

[b] Total chromium is used as a surrogate for comparison to the Region IX PRG.

Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.

PRG Preliminary Remediation Goal.

TRPH Total recoverable petroleum hydrocarbon.

UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
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TABLE 3-8
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT
PSC FT-07E
PRE-REMEDIATION
Luke Air Force Base, Arizona

Frequency Range of Detects Total Range Region IX Maximum
Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG Exceeds PRG?
VOCs
Acetone 24132 0.010-0.28 0.010-0.28 0.13 0.17 2,100 no
Ethylbenzene 7132 0.75-61 0.0025 - 61 3.7 7.2 230 no
Methylene chloride 20/32 0.0040 - 0.090 0.0025 - 0.090 0.033 0.044 7.8 no
Toluene 25/32 0.0050 - 97 0.0025 - 97 3.8 9.0 790 no
Xylenes 8/32 0.48 - 274 274 16 31 320 no
TRPH 7132 20.1-1,380 5.0-1,380 100 190 110 [a YES
Metals
Arsenic 3/32 21-24 1.0-24 11 1.2 0.38 YES
Chromium 32/32 3.0-53.3 3.0-53.3 13 16 210 [b no
Copper 32/32 6.5-26.7 6.5-26.7 16 17 2,800 no
Lead 32/32 2.1-18.7 2.1-18.7 75 8.5 400 no
Mercury 10/32 0.10-0.31 0.050-0.31 0.078 0.095 23 [c] no
Nickel 32/32 4.6-23.6 4.6-23.6 13 14 1,500 no
Zinc 32/32 10.5-51 10.5-51 31 34 23,000 no

Soil concentrations are given in milligrams per kilogram (mg/kg).

[a]

[b]

[c]
Average
PRG
TRPH
UCL
VOCs

n-Hexane is used as surrogate for comparison to the Region IX PRG.

Total chromium is used as a surrogate for comparison to the Region IX PRG.
Mercuric chloride is used as a surrogate for comparison to the Region IX PRG.

Arithmetic average of the total number of samples, using proxy concentrations for non-detects.

Preliminary Remediation Goal.

Total recoverable petroleum hydrocarbon.
95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.

Volatile organic compounds.
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TABLE 3-9

OCCURRENCE OF CONSTITUENTS DETECTED IN SURFACE AND SUBSURFACE SOIL SAMPLES AT

PSC FT-07
POST-REMEDIATION
Luke Air Force Base, Arizona

Frequency Range of Detects Total Range Region IX Maximum
Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG Exceeds PRG?
VOCs
Acetone 1/4 0.470 - 0.47 0.265 - 0.47 0.33 0.44 2,100 no
Ethylbenzene 1/4 0.98-1.0 0.13-1.0 0.34 0.84 230 no
Toluene 1/4 0.086 - 0.086 0.186 - 0.086 0.086 0.086 790 no
Xylenes 1/4 8.6-8.6 0.13-8.6 2.2 7.2 320 no
TRPH 10/14 10.0 - 27,000 5.0 - 27,000 3,900 7,500 110 [a] YES
Metals
Arsenic 5/14 6.0 -9.0 25-9.0 4.1 5.2 0.38 YES
Barium 14 /14 68.5 - 209 68.5 - 209 140 160 5,300 no
Chromium 14 /14 5.6-32.1 5.6 -32.1 17 21 210 [b] no
Copper 14/ 14 8.1-27.7 8.1-27.7 18 20 2,800 no
Lead 12 /14 6.0-73 25-73 13 22 400 no
Nickel 14 /14 4.7 -21 47-21 14 17 1,500 no
Zinc 14 /14 13.8-112 13.8-112 41 54 23,000 no

Soil concentrations are given in milligrams per kilogram (mg/kg).

[a]

o]
Average
PRG
TRPH
UCL
VOCS

n-Hexane is used as a surrogate for comparison to the Region IX PRG.

Total chromium is used as a surrogate for comparison to the Region IX PRG.

Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
Preliminary Remediation Goal.

Total recoverable petroleum hydrocarbon.

95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
Volatile organic compounds.
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TABLE 3-10

OCCURRENCE OF CONSTITUENTS DETECTED IN GROUNDWATER SAMPLES AT

PSC FT-07E
Luke Air Force Base, Arizona

| Frequency Rang-e of Detects Tot.al Range RReZ%%r;tli);l Maximum
Constituents Detects / Total Min - Max Min - Max Average UCL PRG Exceeds PRG?
Metals
Barium 10/11 0.044 - 0.32 0.044 - 0.32 0.18 0.22 2.6 no
Chromium 10/11 0.011 - 0.024 0.0050 - 0.024 0.016 0.019 0.18 [a] no
Copper 6/11 0.010 - 0.032 0.0050 - 0.032 0.013 0.018 1.4 no
Lead 10/11 0.0020 - 0.0080 0.0010 - 0.0080 0.0039 0.0051 0.004 YES
Zinc 11/11 0.284 - 1.07 0.284 - 1.07 0.60 0.74 11 no

Groundwater concentrations are given in milligrams per kilogram (mg/L).

[a]
Average
PRG
UCL

Chromium VI is used as a surrogate for comparison to the Region IX PRG.

Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
Preliminary remedial goals.

95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
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TABLE 3-11
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT
PSC SS-11
Luke Air Force Base, Arizona

Frequency Range of Detects Total Range Region IX Maximum
Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG Exceeds PRG?
PCBs 3/84 0.060 - 0.22 0.0125 - 0.22 0.026 0.033 0.066 YES

Soil concentrations are given in milligrams per kilogram (mg/kg).

Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
PCBS Polychlorinated biphenyls.

PRG Preliminary Remediation Goal.

UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
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TABLE 3-12

OCCURRENCE OF CONSTITUENTS DETECTED IN SURFACE AND SUBSURFACE SOIL SAMPLES AT

PSC OT-12

Luke Air Force Base, Arizona

Page 1 of 2

Frequency Range of Detects Total Range Region IX Maximum
Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG Exceeds PRG?
BNAs
Acenaphthylene 1/3 0.046 0.046 - 0.046 0.046 0.046 100 [a] no
Anthracene 1/3 0.083 0.083 - 0.083 0.083 0.083 5.7 no
Benzo(a)anthracene 1/3 0.66 0.17 - 0.66 0.33 0.81 0.61 YES
Benzo(a)pyrene 1/3 0.87 0.17 - 0.87 0.40 1.1 0.061 YES
Benzo(b)fluoranthene 2/3 0.036 - 0.97 0.036 - 0.97 0.39 1.2 0.061 YES
Benzo(g,h,i)perylene 1/3 0.48 0.17 - 0.48 0.27 0.58 100 [a] no
Benzo(k)fluoranthene 2/3 0.042 - 0.69 0.042 - 0.69 0.30 0.88 6.1 no
Carbazole 1/3 0.13 0.13-0.13 0.13 0.13 22 no
Chrysene 2/3 0.048-1.1 0.048-1.1 0.44 1.4 7.2 no
Dibenza(a,h)anthracene 1/3 0.20 0.17-0.20 0.18 0.21 0.061 YES
Fluoranthene 2/3 0.085-1.1 0.085-1.1 0.45 1.4 2,600 no
Indeno(1,2,3-c,d)pyrene 1/3 0.47 0.17 - 0.47 0.27 0.56 0.61 no
Pentachlorophenol 1/3 0.045 0.045 - 0.045 0.045 0.045 2.5 no
Phenanthrene 2/3 0.037 - 0.43 0.037 - 0.43 0.21 0.55 100 [a] no
Pyrene 2/3 0.061-1.4 0.061-1.4 0.54 0.8 100 no
TRPH 417 30 - 1,400 5.0 - 1,400 430 840 110 [b] YES
Metals
Arsenic 3/7 5.0-9.0 25-9.0 4.4 6.4 0.38 YES
Barium 717 90.1 - 148 90.1 - 148 120 140 5,300 no
Beryllium 3/7 0.40 - 0.60 0.15 - 0.60 0.33 0.46 0.14 YES
Cadmium 3/7 0.30 - 0.90 0.15 - 0.90 0.40 0.65 38 no
Chromium 717 11.6 - 33 11.6 - 33 18 23 210 [c] no

Footnotes appear on Page 2.
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TABLE 3-12

OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT

PSC OT-12
Luke Air Force Base, Arizona

Page 2 of 2

Frequency Range of Detects Total Range Region IX Maximum
Constituents Detects / Total Min - Max Min - Max Average  UCL Residential PRG Exceeds PRG
Copper 717 15.7 - 29.7 15.7 - 29.7 22 25 2,800 no
Lead 717 9.0 - 330 9.0 - 330 72 160 400 no
Nickel 717 11.8-17.1 11.8-17.1 14 15 1,500 no
Zinc 717 35.3-76.3 35.3-76.3 46 56 23,100 no

Sol concentrations are given in milligrams per kilogram (mg/kg).

[a] Pyrene is used as a surrogate for comparison to the Region IX PRG.

[b] n-Hexane is used as a surrogate for comparison to the Region IX PRG.

[c] Total chromium is used as a surrogate for comparison to the Region IX PRG.

Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
BNAs Base-neutral and acid extractable compounds.

PRG Preliminary Remediation Goal.

TRPH Total recoverable petroleum hydrocarbon.

UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
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OCCURRENCE OF CONSTITUENTS DETECTED IN SURFACE AND SUBSURFACE SOIL SAMPLES AT

TABLE 3-13

PSC OT-12

Luke Air Force Base, Arizona

Page 1 of 2

Constituents Frequency Range of Detects Total Range Region IX Maximum
Detects / Total Min - Max Min - Max Average UCL Residential PRGs Exceeds PRG?
BNAs
Acentaphthylene 1/6 0.046 0.046 - 0.046 0.046 0.046 100 [a no
Anthracene 1/6 0.083 0.083 - 0.083 0.083 0.083 5.7 no
Benzo(a)anthracene 1/6 0.66 0.17 - 0.66 0.26 0.42 0.61 YES
Benzo(a)pyrene 1/6 0.87 0.17 - 0.87 0.29 0.52 0.061 YES
Benzo(b)fluoranthene 2/6 0.036 - 0.97 0.036 - 0.97 0.28 0.56 0.61 YES
Benzo(g,h,i)perylene 1/6 0.48 0.17-0.48 0.23 0.33 100 [a no
Benzo(k)fluoranthene 2/6 0.042 - 0.69 0.042 - 0.69 0.24 0.43 6.1 no
Carbazole 1/6 0.13 0.13-0.13 0.13 0.13 22 no
Chrysene 2/6 0.048-1.1 0.048-1.1 0.31 0.63 7.2 no
Dibenz(a,h)anthracene 1/6 0.20 0.17 - 0.20 0.18 0.19 0.061 YES
Fluoranthene 2/6 0.085-1.1 0.085-1.1 0.31 0.63 2,600 no
Indeno(1,2,3,-c,d)pyrene 1/6 0.47 0.17 - 0.47 0.22 0.32 0.61 no
Pentachlorophenol 1/6 0.045 0.045 - 0.045 0.045 0.045 25 no
Phenanthrene 2/6 0.037 - 0.43 0.037 - 0.43 0.19 0.30 100 [a no
Pyrene 2/6 0.061-1.4 0.061-1.4 0.36 0.78 100 no
TRPH 15/24 20 - 1,400 5.0 - 1,400 170 290 110 [b YES
Metals
Arsenic 6/24 5.0-11 25-11 4.0 4.9 0.38 YES
Barium 24| 24 90.1 - 276 90.1- 276 140 160 5,300 no
Beryllium 7124 0.40 - 0.70 0.15-0.70 0.31 0.37 0.14 YES
Cadmium 5/24 0.30-1.0 0.15-1.0 0.31 0.40 38 no
Chromium 24| 24 9.9-33 9.9-33 16 18 210 [c] no
Copper 24| 24 11.1-29.7 11.1-29.7 19 20 2,800 no
Lead 23/ 24 8.0 - 330 2.5-330 38 64 400 no
Nickel 24| 24 8.8-17.1 8.8-17.1 14 15 1,500 no
Zinc 24 /24 24.9-76.3 249 -76.3 42 46 23,000 no
Cyanide 1/24 2.0 0.25-2.0 0.32 0.45 1,300 no

Footnotes appear on Page 2.

G:\LUKE\OU-1ROD\TABLES\Ot12ttl.xIs\11/6/98



Page 2 of 2

TABLE 3-13
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFACE AND SUBSURFACE SOIL SAMPLES AT
PSC OT-12
Luke Air Force Base, Arizona

Soil concentrations are given in milligrams per kilogram (mg/kg).

[a] Pyrene is used as a surrogate for comparison to the Region IX PRG.

[b] n-Hexane is used as a surrogate for comparison to the Region IX PRG.

[c] Total chromium is used as a surrogate for comparison to the Region IX PRG.

Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
PRG Preliminary remediation goal.

TRPH Total recoverable petroleum hydrocarbon.

UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
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TABLE 3-14
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT
PSC DP-13
Luke Air Force Base, Arizona

Frequency Range of Detects Total Range

Region IX Maximum
Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG Exceeds PRG?
TRPH 13/20 10/2,20 5.0-2,200 300 530 110 [a] YES
Metals
Arsenic 5/20 9.0-17 25.7-17 4.7 6.3 0.38 YES
Barium 20/20 98.1-484 98.1-484 170 200 5,300 no
Beryllium 7120 0.50-0.80 0.15-0.80 0.38 0.47 0.14 YES
Cadmium 1/20 0.40 0.15-0.40 0.21 0.24 38 no
Chromium 20/20 9.3-29.7 9.3-29.7 17 19 210 [b] no
Copper 20/20 14.5-25 14.5-25 19 21 2,800 no
Lead 20/20 8.0 139 8.0-139 21 32 400 no
Mercury 1/20 0.10 0.050-0.10 0.095 0.10 23 [c] no
Nickel 20/20 12-20.8 12-20.8 16 17 1,500 no
Zinc 20/20 27.5-64.8 27.5-64.8 42 47 23,000 no

Soil concentrations are given in milligrams per kilogram (mg/kg)

[a] n-Hexane is used as a surrogate for comparison to the Region IX PRG.

[b] Total chromium is used as a surrogate for comparison to the Region IX PRG.

[c] Mecuric chloride is used as a surrogate for comparison to the Region IX PRG.

Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
PRG Preliminary Remediation Goal

TRPH Total recoverable petroleum hydrocarbon.

UCL 95 percent upper confifence limit (one-tailed) on the mean, assuming a normal distribution.
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TABLE 3-15
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT
PSC DP-13
Luke Air Force Base, Arizona

Page 1 of 2

Frequency

Range of Detects

Total Range

Region IX Maximum
Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG Exceeds PRG?
Acenaphthalene 1/12 0.13 0.085-0.13 0.12 0.13 110 no
Anthracene 2/12 0.055-0.19 0.055-0.19 0.14 0.17 5.7 no
Benzo(a)anthracene 3/12 0.085-0.64 0.085-0.64 0.24 0.33 0.61 YES
Benzo(a)pyrene 3/12 0.085 - 0.56 0.085 - 0.56 0.23 0.32 0.061 YES
Benzo(b)fluoranthene 3/12 0.38-0.63 0.085-0.63 0.27 0.36 0.61 YES
Benzo(g,h,i)perylene 2/12 0.16 - 0.22 0.085-0.22 0.15 0.18 100 [a no
Benzo(k)fluoranthene 2/12 0.42-0.63 0.085-0.63 0.24 0.34 6.1 no
Bis(2-Ethylhexyl)phthalate 1/12 0.036 0.031 - 0.036 0.035 0.036 32 no
Carbazole 217 0.051-0.25 0.051-0.25 0.14 0.19 22 no
Chrysene 3/12 0.085 - 0.67 0.085 - 0.67 0.24 0.35 7.2 no
Dibenz(a,h)anthracene 2/12 0.076-0.11 0.076-0.11 0.099 0.11 0.061 YES
Dibenzofuran 1/12 0.040 0.040 - 0.040 0.040 0.040 140 no
Fluoranthene 3/12 0.085-1.8 0.085-1.8 0.36 0.62 2,600 no
Fluorene 1/12 0.078 0.078 - 0.078 0.078 0.078 90 no
Indeno(1,2,3-c,d)pyrene 2/12 0.18-0.25 0.085-0.25 0.16 0.20 0.61 no
Phenathrene 2/12 0.33-0.96 0.085-0.96 0.26 0.40 100 [a no
Pyrene 3/12 0.085-1.5 0.085-1.5 0.34 0.55 100 no
TRPH 33/53 10-12,000 5.0 -12,000 410 790 110 b YES
Metals
Antimony 1/53 7.0 0.25-7.0 18 21 31 no
Arsenic 11/53 5.0-19 0.25-19 4.2 51 0.38 YES
Barium 53/53 34 - 484 34 - 484 140 160 5,300 no
Beryllium 15/53 0.40-0.80 0.15-0.80 0.35 0.39 0.14 YES

Footnotes appear on page 2.
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TABLE 3-15
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT
PSC DP-13
Luke Air Force Base, Arizona

Page 2 of 2

Frequency

Range of Detects

Total Range

Region IX Maximum
Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG Exceeds PRG?
Metals (continued)
Cadmium 3/53 0.40 - 28.6 0.15-28.6 0.79 1.7 38 no
Chromium 53 /53 2.9 -15,900 2.9 - 15,900 310 820 210 [c] YES
Copper 53/53 6.1 - 3,900 6.1 - 3,900 120 250 2,800 YES
Lead 51/53 6.0 - 36,000 2.5- 36,000 700 1,800 400 YES
Mercury 1/53 0.10 0.50-0.10 0.091 0.095 23 [d no
Nickel 53 /53 4.0-22 4.0-22 14 15 1,500 no
Zinc 53/53 11.4-183 11.4- 183 44 50 23,000 no
Cyanide 1/50 2.0 0.025-2.0 0.29 0.34 1,300 no
Soil concentrations are given in milligrams per kilogram (mg/kg).
[a] Pyrene is used as a surrogate for comparison to the Region IX PRG.
[b] n-Hexane is used as a surrogate for comparison to the Region IX PRG.
[c] Total chromium is used as a surrogate for comparison to the Region IX PRG.
[d] Mecuric chloride is used as a surrogate for comparison to the Region IX PRG.
Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
BNAs Base-neutral and acid extractable compounds.
PRG Preliminary Remediation Goal.
TRPH Total recoverable petroleum hydrocarbon.
UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
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TABLE 3-16
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT

PSC LF-14

Luke Air Force Base, Arizona

Page 1 of 2

Frequency of Detects

Range of Detects

Total Range

Region IX Maximum
Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG Exceeds PRG?
BNAs
Benzo(a)anthracene 2/12 0.085-0.20 0.085-0.20 0.13 0.16 0.61 no
Benzo(a)pyrene 2/12 0.042 - 0.30 0.042-0.30 0.12 0.15 0.061 YES
Benzo(b)fluoranthene 3/12 0.042 - 0.50 0.042 - 0.50 0.17 0.24 0.61 no
Benzo(g,h,i)perylene 1/12 0.20 0.085-0.20 0.13 0.16 100 [a] no
Benzo(k)fluoranthene 2/12 0.048 - 0.085 0.048 - 0.085 0.082 0.087 6.1 no
Butylbenzylphthalate 1/12 0.19 0.085-0.19 0.13 0.15 930 no
Chrysene 3/12 0.039-0.20 0.039-0.20 0.12 0.15 7.2 no
Fluoranthene 3/12 0.045-0.27 0.045-0.27 0.13 0.17 2,600 no
Indeno(1,2,3-c,d)pyrene 2/12 0.085-0.30 0.085-0.30 0.15 0.20 0.61 no
Phenanthrene 1/12 0.019 0.085-0.19 0.13 0.15 100 [a] no
Pyrene 2/12 0.040-0.21 0.040-0.21 0.12 0.15 100 no
PCBs 16/34 0.030 - 37 0.0125 - 37 1.7 3.6 0.066 YES
TRPH 6/8 30- 2,400 5.0-2,400 540 1,100 110 [b] YES
Metals
Arsenic 4/13 54-14 24-14 41 5.8 0.38 YES
Barium 13/13 67.4-331 67.4-331 130 170 5,300 no
Berylium 5/13 0.50-15 0.15-15 0.44 0.62 0.14 YES
Cadmium 11/13 0.50-2.6 0.15-2.6 1.3 1.7 38 no
Chromium 13/13 10.7 - 376 10.7 - 376 51 100 210 [c] YES
Copper 13/13 12.2-35.8 12.2-35.8 22 25 2,800 no
Lead 13/13 7.5-88 7.5-88 46 61 400 no

Footnotes appear on page 2

G:\LUKE\OU-1ROD\TABLES\4-7-1lan.xIs\11/6/98



TABLE 3-16
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT
PSC LF-14
Luke Air Force Base, Arizona

Page 2 of 2

Frequency of Detects Range of Detects Total Range Region IX Maximum

Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG Exceeds PRG?
Metals (continuted)
Nickel 13/13 10.5-17.8 10.5-17.8 14 15 1,500 no
Silver 4/13 18-438 0.25-4.38 12 18 380 no
Zinc 13/13 24.2 - 737 24.2 - 737 120 210 23,000 no
Cyanide 1/13 0.20 0.25-2.0 0.38 0.62 1,300 no

Soil concentrations are given in milligrams per kilogram (mg/kg).

[a] Pyrene is used as a surrogate for comparison to the Region IX PRG.

[b] n-Hexane is used as a surrogate for comparison to the Region IX PRG.

[c] Total chromium is used as a surrogate for comparison to the Region IX PRG.

Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.

BNAs Base-neutral and acid extractable compounds.

PCBS Polychlorinate biphenyls.

PRG Preliminary Remediation Goal.

TRPH Total recoverable petroleum hydrocarbon.

UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
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OCCURRENCE OF CONSTITUENTS DETECTED IN SUBSURFACE SOIL SAMPLES AT

TABLE 3-17

Page 1 of 2

PSC LF-14
Luke Air Force Base, Arizona
Frequency of Detects Range of Detects Total Range . )
Region IX Maximum
Constituents Detects / Total Min - Max Min - Max Average UcCL Residential PRG Exceeds PRG?
voc
Xyenes (total) 1/18 0.24 0.025-0.24 0.043 0.07 320 no
BNAs
Benzo(a)anthracene 3/22 0.085-0.20 0.085-0.20 0.12 0.46 0.61 no
Benzo(a)pyrene 3/22 0.042 -0.30 0.042-0.30 0.13 0.16 0.061 YES
Benzo(b)fluoranthene 4]22 0.042-0.50 0.042-0.50 0.16 0.21 0.61 no
Benzo(g,h,i)perylene 2/22 0.085-0.20 0.085-0.20 0.12 0.14 100 [a] no
Benzo(k)fluoranthene 2122 0.048 - 0.085 0.048 - 0.085 0.083 0.086 6.1 no
Butyl benzyl phthalate 2122 0.190 - 23 0.085 - 23 12 3.0 930 no
Chrysene 4122 0.039-0.20 0.039-0.20 0.11 0.13 7.2 no
Fluoranthene 4122 0.045-0.27 0.045-0.27 0.14 0.16 2,600 no
Indeno(1,2,3-c,d)pyrene 3/22 0.085-0.30 0.085-0.30 0.14 0.17 0.61 no
Phenanthracene 1/22 0.019 0.085-0.19 0.12 0.14 100 [a] no
Pyrene 3/22 0.040-0.21 0.040-0.21 0.11 0.13 100 no
PCBs 22/60 0.030- 37 0.0125 - 37 1.0 21 0.066 YES
TRPH 8/16 30- 2,400 5.0-2,400 280 570 110 [b] YES
Metals
Arsenic 10/26 5.0-14.0 25-14.0 4.4 54 0.38 YES
Barium 26/26 67.4-331 67.4 - 331 150 170 5,300 no
Berylium 11/26 0.50-15 0.15-15 0.34 0.53 0.14 YES
Cadmium 19/26 0.50-5.7 0.15-5.7 12 1.6 38 no
Chromium 24124 10.7-49.5 10.7-49.5 18 21 210 [c] YES
Copper 26126 12.2-38.8 12.2-38.8 21 24 2,800 no
Lead 26126 7.0-88 7.0-88 30 39 400 no
Nickel 26126 10.5-19.6 10.5-19.6 14 15 1,500 no
Silver 5/26 1.0-4.8 0.25-4.8 0.82 1.2 380 no
Zinc 26/26 24.2 - 737 24.2-737 80 130 23,000 no
Cyanide 1/20 2 0.25-2 0.34 0.49 1,300 no

Footnotes appear on page 2
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TABLE 3-17
OCCURRENCE OF CONSTITUENTS DETECTED IN SUBSURFACE SOIL SAMPLES AT
PSC LF-14
Luke Air Force Base, Arizona

Page 2 of 2

Soil concentrations are given in milligrams per kilogram (mg/kg).

[a]

(b]

[c]
Average
BNAs
PCBS
PRG
TRPH
UCL
VOC

Pyrene is used as a surrogate for comparison to the Region IX PRG.

n-Hexane is used as a surrogate for comparison to the Region IX PRG.

Total chromium is used as a surrogate for comparison to the Region IX PRG.

Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
Base-neutral and acid extractable compounds.

Polychlorinate biphenyls.

Preliminary Remediation Goal.

Total recoverable petroleum hydrocarbon.

95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
Volatile organic compound.
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TABLE 3-18

OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT

PSC SS-17
Luke Air Force Base, Arizona

Frequency of Detects Range of Detects Total Range Region IX Maximum
Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG Exceeds PRG?
BNAs
Chrysene 1/3 0.20 0.20-0.20 0.20 0.20 7.2 no
Fluoranthene 1/3 0.23 0.23-0.23 0.23 0.23 2,600 no
Pyrene 1/3 1.18 0.18-0.18 0.18 0.18 100 no
PCBs 6/12 0.05-0.30 0.013-0.30 0.079 0.13 0.066 YES
TRPH 4/6 20-7,000 5.0-7,000 1,600 4,000 110 [a] YES
Metals
Arsenic 1/6 6.0 0.25-6.0 31 4.3 0.38 YES
Barium 6/6 90.2 - 148 90.2 - 148 110 130 5,300 no
Berylium 1/6 2.3 0.25-2.3 0.59 13 0.14 YES
Cadmium 3/6 0.70-24.6 0.25-24.6 45 13 38 no
Chromium 6/6 6.3-28.4 6.3-28.4 15 21 210 [b] no
Copper 6/6 14.3-189 1.43-189 48 110 2,800 no
Lead 6/6 9.0-169 9.0-169 45 95 400 no
Nickel 6/6 11-19 11-19 16 18 1,500 no
Silver 2/6 1.0-2.0 0.50-2.0 0.83 1.3 380 no
Zinc 6/6 32.1- 366 32.1- 366 100 210 23,000 no
Cyanide 1/6 0.50 0.25-0.50 0.29 0.38 1,300 no

Soil concentrations are given in milligrams per kilogram (mg/kg).

[a] Pyrene is used as a surrogate for comparison to the Region IX PRG.

[b] n-Hexane is used as a surrogate for comparison to the Region IX PRG.

Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
BNAs Base-neutral and acid extractable compounds.

PCBS Polychlorinate biphenyls.

PRG Preliminary Remediation Goal.

TRPH Total recoverable petroleum hydrocarbon.

UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.

G:\LUKE\OU-1ROD\TABLES\4-8- 1lan.xIs\11/6/98



TABLE 3-19

PSC SS-17
Luke Air Force Base, Arizona

OCCURRENCE OF CONSTITUENTS DETECTED IN SURFACE AND SUBSURFACE SOIL SAMPLES AT

Frequency Range of Detects Total Range Region IX Maximum
Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG Exceeds PRG?
BNAs
Chrysene 1/4 0.20 0.18-0.20 0.19 0.21 7.2 No
Di-n-octyl phthalate 1/5 0.17 0.17 - 0.17 0.17 0.17 1,300 no
Fluoranthene 1/4 0.23 0.175-0.23 0.22 0.25 2,600 no
Pyrene 1/4 0.18 0.175-0.18 0.18 0.18 100 no
PCBs 6/12 0.05-0.30 0.013-0.30 0.079 0.13 0.066 YES
TRPH 13/18 10 - 7,000 5.0 - 7,000 640 1,300 110 [a] YES
Metals
Arsenic 5/18 6.0-12.4 25-124 4.0 5.1 0.38 YES
Barium 18 /18 86.1 - 230 86.1 - 230 140 150 5,300 no
Beryllium 3/18 0.60 - 2.6 0.25-2.6 0.51 0.81 0.14 YES
Cadmium 7118 0.70 - 24.6 0.25-24.6 2.4 4.9 38 no
Chromium 18/18 6.3-28.4 6.3-28.4 14 16 210 [b] no
Copper 18 /18 14.3 - 189 14.3 - 189 35 53 2,800 no
Lead 18/18 7.0 - 169 7.0 - 169 28 43 400 no
Nickel 18/18 9.0-20 9.0-20 15 16 1,500 no
Silver 21/18 1.0-2.0 0.50 - 2.0 0.61 0.76 380 no
Zinc 18 /18 31.5 - 366 31.5 - 366 74 110 23,000 no
Cyanide 2/18 0.50 - 2.5 0.25-25 0.39 0.61 1,300 no
Soil concentrations are given in milligrams per kilogram (mg/kg).
[a] n-Hexane is used as a surrogate for comparison to the Region IX PRG.
[b] Total chromium is used as a surrogate for comparison to the Region IX PRG.
Average  Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
BNAs Base-neutral and acid extractable compounds.
PCBs Polychlorinated biphenyls.
PRG Preliminary Remediation Goal.
TRPH Total recoverable petroleum hydrocarbon.
UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
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TABLE 3-20
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT
PSC SD-20
Luke Air Force Base, Arizona

Page 1 of 2

Frequency Range of Detects Total Range Region IX Maximum
Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG ~ Exceeds PRG?
vOoC
Toluene 3/22 0.050 - 0.10 0.050 - 0.10 0.052 0.056 790 no
BNAs
Benzo(a)anthracene 2127 0.24 - 0.30 0.17 - 0.30 0.20 0.21 0.61 no
Benzo(a)pyrene 2/27 0.18 - 0.30 0.17 - 0.30 0.19 0.21 0.061 YES
Benzo(b)fluoranthene 3/27 0.24-0.32 0.17-0.32 0.20 0.22 0.61 no
Benzo(g,h,i)perylene 1/27 0.22 0.17-0.22 0.18 0.19 100 [a] no
Bis(2-ethylhexyl)phthalate 1/27 0.54 0.17 - 0.54 0.21 0.24 32 no
Chrysene 3/27 0.15-041 0.15-041 0.20 0.22 7.2 No
Di-n-octylphthalate 1/27 0.18 0.085 - 0.18 0.10 0.11 1,300 no
Fluoranthene 3/27 0.19 - 0.65 0.17 - 0.65 0.22 0.26 2,600 no
Indeno(1,2,3-c,d)pyrene 1/27 0.20 0.17-0.20 0.18 0.18 0.61 no
Phenathracene 2127 0.20-0.32 0.17-0.32 0.20 0.22 100 [a] no
Pyrene 3/27 0.19 - 0.64 0.17 - 0.64 0.22 0.25 100 no
TRPH 28 /41 10 - 3,700 5.0 - 3,700 320 530 110 [b] YES
Metals
Antimony 1/39 0.60 0.25 - 0.60 0.26 0.27 31 no
Arsenic 8/39 5.0 -10.9 25-10.9 3.3 3.8 0.38 YES
Barium 39/39 43.9 - 501 43.9 - 501 170 190 5,300 no
Beryllium 13/39 0.50 - 0.90 0.15-0.90 0.41 0.48 0.14 YES
Cadmium 35/39 0.50-4.3 0.25-4.3 1.5 1.8 38 no

Footnotes appear on page 2.
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TABLE 3-20

OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT

PSC SD-20
Luke Air Force Base, Arizona

Page 2 of 2

Frequency of Range of Detects Total Range Region 1X Maximum

Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG Exceeds PRG?
Metals (continued)

Chromium 39/39 3.1-815 3.1-815 29 33 210 |[c] no
Copper 39/39 6.5 - 36.2 6.5 - 36.2 20 23 2,800 no

Lead 36 /39 5.8-118 25-118 21 27 400 no
Nickel 39/39 5.1-24.9 5.1-24.9 14 15 1,500 no

Zinc 381/39 11.9 - 157 11.9 - 157 45 53 23,000 no

Soil concentrations are given in milligrams per kilogram (mg/kg).

[a] Pyrene is used as a surrogate for comparison to the Region IX PRG.

[b] n-Hexane is used as a surrogate for comparison to the Region IX PRG.

[c] Total chromium is used as a surrogate for comparison to the Region IX PRG.

Average  Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
BNAs Base-neutral and acid extractable compounds.

PRGs Preliminary Remediation Goal.

TRPH Total recoverable petroleum hydrocarbon.

UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
VOC Volatile organic compound
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TABLE 3-21

PSC SD-20
Luke Air Force Base, Arizona

OCCURRENCE OF CONSTITUENTS DETECTED IN SURFACE AND SUBSURFACE SOIL SAMPLES AT

Page 1 of 2

Frequency of Range of Detects Total Range Region 1X Maximum
Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG ~ Exceeds PRG?
vOoC
Toluene 6/30 0.050 - 0.10 0.050 - 0.10 0.052 0.054 790 no
BNAs
Benzo(a)anthracene 2/35 0.24 - 0.30 0.085-0.30 0.17 0.19 0.61 No
Benzo(a)pyrene 2/35 0.18 - 0.30 0.085 - 0.30 0.17 0.19 0.061 YES
Benzo(b)fluoranthene 4/35 0.085 - 0.32 0.085 - 0.32 0.17 0.19 0.61 no
Benzo(g,h,i)perylene 1/35 0.22 0.085 - 0.22 0.16 0.17 100 [a] no
Bis(2-ethylhexyl)phthalate 1/35 0.54 0.085 - 0.54 0.18 0.21 32 no
Chrysene 3/35 0.15-041 0.085-0.41 0.17 0.2 7.2 no
Di-n-octylphthalate 1/35 0.18 0.085 - 0.18 0.10 0.11 1,300 no
Fluoranthene 3/35 0.19 - 0.65 0.085 - 0.65 0.19 0.22 2,600 no
Indeno(1,2,3-c,d)pyrene 1/35 0.20 0.085 - 0.20 0.16 0.17 0.61 no
Phenanthrene 2/35 0.20 - 0.32 0.085 - 0.32 0.17 0.19 100 [a] no
Pyrene 3/35 0.19 - 0.64 0.085 - 0.64 0.19 0.22 100 no
TRPH 36 /63 10 - 3,700 5.0 - 3,700 210 360 110 [b] YES
Metals
Antimony 1/63 0.60 0.25 - 0.60 0.3 0.33 31 no
Arsenic 19/63 5.0-26 25-26 4.9 5.9 0.38 YES
Barium 63 /63 38.5 - 532 38.5 - 532 170 190 5,300 no
Beryllium 13/63 0.50 - 0.90 0.15-0.90 0.32 0.37 0.14 YES
Cadmium 43/ 63 0.50-4.3 0.15-4.3 1.2 1.4 38 no

Footnotes appear on page 2.
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TABLE 3-21

OCCURRENCE OF CONSTITUENTS DETECTED IN SURFACE AND SUBSURFACE SOIL SAMPLES AT

PSC SD-20
Luke Air Force Base, Arizona

Page 2 of 2

Frequency Range of Detects Total Range Region IX Maximum

Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG ~ Exceeds PRG?
Metals (continued)

Chromium 63 /63 31-815 3.1-815 27 30 210 [c] no
Copper 63 /63 6.3-36.2 6.3-36.2 18 20 2,800 no

Lead 59/63 5.0-118 25-118 16 20 400 no
Nickel 63 /63 4.3-26.3 4.3-26.3 13 14 1,500 no

Zinc 62 /63 11.2 - 157 11.2 - 157 40 45 23,000 no

Soil concentrations are given in milligrams per kilogram (mg/kg).

[a] Pyrene is used as a surrogate for comparison to the Region IX PRG.

[b] n-Hexane is used as a surrogate for comparison to the Region IX PRG.

[c] Total chromium is used as a surrogate for comparison to the Region IX PRG.

Average  Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
BNAs Base-neutral and acid extractable compounds.

PRG Preliminary Remediation Goal.

TRPH Total recoverable petroleum hydrocarbon.

UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
VOC Volatile organic compound
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TABLE 3-22
OCCURRENCE OF CONSTITUENTS DETECTED IN GROUNDWATER SAMPLES AT
PSC SD-20

Luke Air Force Base, Arizona

Region IX

Frequency Range of Detects Total Range Maximum
Constituents Detects / Total Min - Max Min - Max Average UCL Tagl\é\/gter Exceeds PRG?

Inorganics
Arsenic 26 / 26 0.0070 - 0.026 0.0070 - 0.026 0.014 0.016 0.000045 YES
Barium 26 /26 0.014 - 0.47 0.014 - 0.47 0.091 0.13 2.6 no
Boron 5/16 0.19 -0.23 0.0025 - 0.23 0.10 0.13 3.3 no
Chromium 26 /26 0.010-0.11 0.010 - 0.011 0.028 0.034 0.18 [a] no
Copper 12/ 26 0.011 - 0.17 0.0050 - 0.17 0.024 0.037 1.4 no
Lead 19/ 26 0.0020 - 0.048 0.0010 - 0.018 0.0067 0.010 0.004 YES
Nickel 2/26 0.035 - 0.071 0.010 - 0.071 0.013 0.018 0.73 no
Zinc 26 /26 0.022 - 1.66 0.022 - 1.66 0.33 0.44 11 no

Groundwater concentrations are given in milligrams per liter (mg/L).

[a] Chromium VI is used as a surrogate for comparison tot he Region IX PRG.

Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.

PRG Preliminary remediation goals.

UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
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Page 1 of 2

TABLE 3-23
OCCURRENCE OD CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT
PSC SD-21
Luke Air Force Base, Arizona

Frequency Range of Detects Total Range Region IX Maximum

Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRGs Exceeds PRG?
BNAs
Anthracene 1/3 0.085 0.085 - 0.085 0.085 0.085 5.7 no
Benzo(a)anthracene 1/3 0.48 0.085-0.48 0.22 0.60 0.61 no
Benzo(b)fluoranthene 1/3 15 0.085-1.5 0.56 19 0.61 YES
Benzo(k)fluoranthene 1/3 14 0.085-1.4 0.52 18 6.1 no
Benzo(g,h,i)perylene 1/3 0.42 0.085-0.42 0.20 0.52 100 [a] no
Benzo(a)pyrene 1/3 0.59 0.085-0.59 0.25 0.74 0.061 YES
Chrysene 1/3 0.67 0.085 - 0.67 0.28 0.85 7.2 no
Dibenzo(a,h)anthracene 1/3 0.085 0.085-0.085 0.085 0.085 0.061 YES
Fluoranthene 1/3 0.97 0.085-0.97 0.38 1.2 2,600 no
Indeno(1,2,3-c,d)pyrene 1/3 0.57 0.085-0.57 0.25 0.72 0.61 no
Phenanthrene 1/3 0.40 0.085-0.40 0.19 0.50 100 [a] no
Pyrene 1/3 0.88 0.085-0.88 0.35 11 100 no
TRPH 1/9 10 5.0-10 5.6 6.6 110 [b] no
Metals
Arsenic 3/9 5.0-8.2 25-82 3.9 5.3 0.38 YES
Barium 9/9 48 - 125 49 - 125 75 93 5,300 no
Beryllium 1/9 0.60 0.15-0.6 0.28 0.36 0.14 YES
Cadmium 3/9 0.70-1.2 0.15-1.2 0.48 0.72 38 no
Chromium 9/9 5.7-194 5.7-194 11 14 210 [c] no
Copper 9/9 8.8-32.7 8.8-32.7 17 21 2,800 no
Lead 5/9 7.0-16 25-16 6.3 9.0 400 no
Nickel 9/9 8.8-18.8 8.8-18.8 13 16 1,500 no
Silver 1/9 2.0 0.25-2.0 0.64 0.96 380 no
Zinc 9/9 18.6 - 65.6 18.6 - 65.6 31 41 23,000 no

Footnotes appear on page 2.
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TABLE 3-23
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT
PSC SD-21
Luke Air Force Base, Arizona

Page 2 of 2

Soil Concentrations are given in milligrams per kilogram (mg/kg).

[a] Pyrene is used as a surrogate for comparison to Region IX PRG.

[b] n-Hexane is used as a surrogate for comparison to Region IX PRG.

[c] Total chromium is used as a surrogate for comparison to Region IX PRG.

Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
BNA Base-neutral acid extractable compounds.

PRG Preliminary Remediation Goal.

TRPH Total recovery petroleum hydrocarbon.

UCL 95 percent upper confidence limit (one-tailed) on the means, assuming a normal distribution.
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Page 1 of 2

TABLE 3-24
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFACE AND SUBSURFACE SOIL SAMPLES AT
PSC SD-21
Luke Air Force Base, Arizona

Frequency Range of Detects Total Range Region IX Maximum
Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRGs Exceeds PRG?

BNAs

Anthracene 1/6 0.085 0.085 - 0.085 0.085 0.085 5.7 no
Benzo(a)anthracene 1/6 0.48 0.085-0.48 0.15 0.28 0.61 no
Benzo(b)fluoranthene 1/6 15 0.085-1.5 0.32 0.80 0.61 YES
Benzo(k)fluoranthene 1/6 14 0.085-1.4 0.30 0.75 6.1 no
Benzo(g,h,i)perylene 1/6 0.42 0.085-0.42 0.14 0.25 100 [a] no
Benzo(a)pyrene 1/6 0.59 0.085-0.59 0.17 0.34 0.061 YES
Chrysene 1/6 0.67 0.085-0.67 0.18 0.38 7.2 no
Dibenzo(a,h)anthrancene 1/6 0.085 0.085-0.085 0.085 0.085 0.061 YES
Fluoranthene 1/6 0.97 0.085-0.97 0.23 0.53 2,600 no
Indeno(1,2,3-c,d)pyrene 1/6 0.57 0.085 - 0.57 0.17 0.33 0.61 no
Phenanthrene 1/6 0.40 0.085-0.40 0.14 0.24 100 [a] no
Pyrene 1/6 0.88 0.085-0.88 0.22 0.48 100 no
TRPH 1/1 10 10-10 10 #N/A 100 [b] no
Metals

Arsenic 5/19 5.0-8.2 25-8.2 3.6 4.4 0.38 YES
Barium 19/19 49 - 148 49 - 148 79 92 5,300 no
Beryllium 1/19 0.60 0.15- 0.60 0.26 0.30 0.14 YES
Cadmium 3/19 0.70-1.2 0.15-1.2 0.36 0.47 38 no
Chromium 19/19 5.5-19.4 5.5-19.4 11 12 210 [c] no
Copper 19/19 8.8-32.7 8.8-32.7 17 19 2,800 no
Lead 10/19 7.0-16 25-16 6.0 7.6 400 no
Nickel 19/19 8.8-20 8.8-20 14 16 1,500 no
Silver 1/19 2.0 0.25-2.0 0.57 0.71 380 no
Zinc 19/19 16.6 - 69.5 16.6 - 69.5 31 38 23,000 no

Footnotes appear on page 2.
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Page 2 of 2

TABLE 3-24
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFACE AND SUBSURFACE SOIL SAMPLES AT
PSC SD-21
Luke Air Force Base, Arizona

Soil concentrations are given in milligrams per kilogram (mg/kg).

[a] Pyrene is used as a surrogate for comparison to Region IX PRG.

[b] n-Hexane is used as a surrogate for comparison to Region IX PRG.

[c] Total chromium is used as a surrogate for comparison to Region IX PRG.

Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
BNA Base-neutral acid extractable compounds

PRG Preliminary Remediation Goal.

TRPH Total recoverable petroleum hydrocarbon.

UCL 95 percent upper confidence limit (one-tailed) on the assuming a normal distribution.

#N/A Not applicable; UCL cannot be calculated for one data point.
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TABLE 3-25
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT
PSC SD-21
Luke Air Force Base, Arizona

Region IX Maximum

Frequency Detects Range of Detects Total Range Residential Exceeds
Constituents Detects / Total Min - Max Min - Max Average UCL PRG PRG?
Metals
Arsenic 4/8 6.0-24 25-24 9.2 15 0.38 [a] YES
Barium 8/8 25.4-283 25.4 - 283 120 180 5.300 [a] no
Beryllium 1/8 0.80 0.05-0.8 0.44 0.65 0.14 [a] YES
Cadmium 3/8 1.0-3.0 0.05-3 0.94 1.7 38 [a] no
Chromium 8/8 5.6-60.3 5.6-60.3 25 37 210 [a,b] no
Copper 8/8 10.5-81.4 10.5-81.4 42 59 2,800 [a] no
Lead 8/8 7.0-48 7-48 23 33 400 [a] no
Nickel 8/8 9.0-32 9-32 20 25 1,500 [a] no
Silver 5/8 3.0-30 0.5-30 8.3 16 380 [a] no
Zinc 8/8 20.8 - 166 20.8 - 166 79 110 23,000 [a] no

Sediment concentrations are given in milligrams per kilogram (mg/kg).

[a] Sediment PRG not available; Residential Soil PRG used for comparison purposes.

[b] Total chromium is used as a surrogate for comparison to the Region IX PRG.

Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
PRG Preliminary Remediation Goal.

UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
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TABLE 3-26
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFACE-WATER SAMPLES AT
PSC SD-21
Luke Air Force Base, Arizona

Region IX Maximum

Frequency Detects Range of Detects Total Range Residential Exceeds
Constituents Detects / Total Min - Max Min - Max Average UCL PRG PRG?
Metals
Arsenic 3/3 0.013 - 0.059 0.013 - 0.059 0.029 0.073 0.000045 [a] Yes
Barium 3/3 0.015-0.72 0.015-0.72 0.27 0.93 26 [a] no
Chromium 3/3 0.012-0.163 0.012-0.163 0.067 0.21 0.180 [a,b] no
Copper 3/3 0.020 - 0.202 0.020 - 0.202 0.088 0.26 1.40 [a] no
Lead 3/3 0.0020 - 0.078 0.0020 - 0.078 0.031 0.10 0.004 [a] Yes
Mercury 1/3 0.0010 0.00010 - 0.001 0.00040 0.0013 0.011 [a,c] no
Nickel 1/3 0.084 0.010 - 0.084 0.035 0.11 0.730 [a] no
Silver 1/3 0.071 0.0050 - 0.071 0.027 0.091 0.180 [a] no
Zinc 3/3 0.030-0.47 0.030-0.47 0.20 0.60 11.0 [a] no

Concentrations are given in milligrams per liter (mg/L).

[a]

[b]

[c]
Average
PRG
UCL

Surface water PRG not available; Tap Water PRG used for comparison purposes.

Chromium VI is used as a surrogate for comparison to the Region IX PRG.

Mercuric chloride is used as a surrogate for comparison to the Region IX PRG.

Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
Preliminary Remediation Goal.

95 percent upper confidence limit (one-tailed) on the means, assuming a normal distribution.
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TABLE 3-27

OCCURRENCE OF CONSTITUENTS DETECTED IN GROUNDWATER SAMPLES AT

PSC SD-21
Luke Air Force Base, Arizona

Region IX Maximum

Frequency Detects Range of Detects Total Range Residential Exceeds
Constituents Detects / Total Min - Max Min - Max Average UCL PRG PRG?
Inorganics
Arsenic 1/5 0.011 0.0025 - 0.011 0.0042 0.0078 0.000045 YES
Barium 5/5 0.089-0.117 0.089-0.117 0.10 0.12 2.6 no
Boron 1/3 0.25 0.050-0.25 0.12 0.31 33 no
Copper 3/5 0.012 - 0.092 0.0050 - 0.092 0.030 0.065 14 no
Lead 2/5 0.0050 - 0.0070 0.0010 - 0.007 0.0030 0.0057 0.0040 YES
Zinc 5/5 0.184 - 0.50 0.184 - 0.50 0.27 0.39 11 no

Groundwater concentrations are given in

Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
PRG Preliminary remediation goals.
UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
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TABLE 3-28
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT

PSC LF-25

Luke Air Force Base, Arizona

Page 1 of 1

Region IX Maximum

Frequency Detects Range of Detects Total Range Residential Exceeds
Constituents Detects / Total Min - Max Min - Max Average UCL PRG PRG?
TRPH 12/17 20-290 5.0-290 71 110 110 [a] YES
Metals
Antimony 1/17 368 0.25 - 368 24 61 31 YES
Arsenic 2/17 6.0-16 25-16 35 49 0.38 YES
Barium 17/17 99.6 - 163 99.6 - 163 140 140 5,300 no
Beryllium 8/17 0.70-7.6 0.15-7.6 14 2.3 0.14 YES
Cadmium 4/17 0.50-0.6 0.15-0.60 0.30 0.36 38 no
Chromium 17/17 8.6-22.1 8.6-22.1 15 16 210 [b] no
Copper 17/17 16.1-36.9 16.1-36.9 22 24 2,800 no
Lead 17/17 10- 10,100 10- 10,100 610 1,600 400 YES
Nickel 1717117 11-21 11-21 15 17 1,500 no
Silver 1/17 2.0 0.25-2.0 0.54 0.71 380 no
Zinc 171/17 31.7-63 31.7-63 46 50 23,000 no
Cyanide 1/17 1.0 0.25-1.0 0.29 0.37 1,300 no

Soil concentrations are given in milligrams per kilogram (mg/kg)

[a]

[b]
Average
PRG
TRPH
UCL

n-Hexane is used as a surrogate for comparison to the Region IX PRG.

Total chromium is used as a surrogate for comparison to the Region IX PRG.

Arithmetic average of the total number of samples, using proxy concentrations for non-detectes.
Preliminary Remediation Goal.

Total recoverable petroleum hydrocarbon.

95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
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TABLE 3-29

PSC LF-25
Luke Air Force Base, Arizona

OCCURRENCE OF CONSTITUENTS DETECTED IN SURFACE AND SUBSURFACE SOIL SAMPLES AT

Region IX Maximum

Frequency Detects Range of Detects Total Range Residential Exceeds
Constituents Detects / Total Min - Max Min - Max Average UCL PRG PRG?
yoc
Xylenes (total) 1/2 0.14 0.135-0.14 0.14 0.15 320 no
BNAs
Benzo(a)anthracene 1/7 0.12 0.12-0.12 0.12 0.12 0.61 no
Benzo(a)pyrene 1/7 0.10 0.10-0.10 0.10 0.10 0.061 YES
Benzo(b)fluoranthene 1/7 0.21 0.19-0.21 0.21 0.21 0.61 no
Benzo(k)fluoranthene 1/7 0.15 0.15-0.15 0.15 0.15 6.1 no
Chrysene 1/7 0.21 0.19-0.21 0.21 0.21 7.2 no
Fluoranthene 1/7 0.20 0.19-0.20 0.20 0.20 2,600 no
Pyrene 1/7 0.22 0.19-0.22 0.22 0.22 100 no
TRPH 15/36 10-290 0.5-290 43 64 110 [a] YES
Metals
Antimony 1/36 368 0.25 - 368 12 29 31 YES
Arsenic 2/36 6.0-16 25-16 3.0 3.6 0.38 YES
Barium 36 /36 39-179 39-179 130 140 5,300 no
Beryllium 16/ 36 0.60-7.6 0.15-7.6 1.0 15 0.14 YES
Cadmium 7136 0.50 - 0.60 0.15-0.60 0.29 0.32 38 no
Chromium 36/36 2.8-24.8 2.8-24.8 13 15 210 [b] no
Copper 36/36 8.7-36.9 8.7-36.9 19 21 2,800 no
Lead 35/36 6.0 - 10,100 2.5-10,100 290 770 400 YES
Nickel 36/36 5.0-21 5.0-21 14 15 1,500 no
Silver 1/36 2.0 0.25-2.0 0.50 0.58 380 no
Zinc 36/36 14 - 63 14 - 63 41 45 23,000 no
Cyanide 2/35 0.75-1 0.25-1 0.29 0.33 1,300 no

Footnotes appear on Page 2.
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TABLE 3-29
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT
PSC LF-25
Luke Air Force Base, Arizona

Soil concentrations are given in milligrams per kilogram (mg/kg).

[a] n-Hexane is used as a surrogate for comparison to the Region IX PRG.

[b] Total chromium is used as a surrogate for comparison to the Region IX PRG.

Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
BNA Base-neutral and acid extractable compounds.

PRG Preliminary Remediation Goal.

TRPH Total recoverable petroleum hydrocarbon.

UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
VOC Volatile organic compound.
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TABLE 3-30
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT
PSC SD-26
Luke Air Force Base, Arizona

Page 1 of 2

Frequency Range of Detects Total Range Region IX Maximum
Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG Exceeds PRG?
VOCs
Ethylbenzene 2145 0.25-4.0 0.025-4.0 0.12 0.27 230 no
Toluene 1/45 3.0 0.050 - 3.0 0.12 0.23 790 no
Xylenes (total) 1/45 1.0-18 0.025 - 18 0.45 1.1 320 no
BNAs
2-Methylnaphthalene 1/48 6.5 0.085 - 6.5 0.23 0.45 240 no
Benzo(a)anthracene 2148 0.085 - 0.097 0.085 - 0.097 0.086 0.086 0.61 no
Benzo(a)pyrene 2148 0.085-0.11 0.085-0.11 0.087 0.088 0.061 YES
Benzo(b)fluoranthene 4148 0.042 - 0.18 0.042 - 0.18 0.089 0.094 0.61 no
Benzo(g,h,i)pyrene 1/48 0.066 0.066 - 0.066 0.066 0.066 100 no
Benzo(k)fluoranthene 1/48 0.086 0.085 - 0.086 0.085 0.085 6.1 no
bis(2-Ethylhexyl)phthalate 2148 0.40-1.7 0.085-1.7 0.13 0.19 32 no
Chrysene 2148 0.085-0.14 0.085-0.14 0.088 0.092 7.2 no
Di-n-butylphthalate 1/48 7.3 0.085-7.3 0.24 0.49 6,500 no
Fluoranthene 31/48 0.085 - 0.23 0.085 - 0.23 0.095 0.10 2,600 no
Indeno(1, 2, 3-cd)pyrene 1/48 0.053 0.053 - 0.053 0.053 0.053 0.61 no
Naphthalene 1/48 1.7 0.085-1.7 0.13 0.18 240 no
Phenanthrene 2148 0.059 -0.085 0.059 - 0.085 0.084 0.085 100 no
Pyrene 4148 0.047 - 0.23 0.047 - 0.23 0.092 0.10 100 no
TRPH 17749 10 - 19,000 5.0 - 19,000 460 1,100 110 YES
Metals
Arsenic 13/47 5.0 -15 25-15 431 4.9 0.38 YES
Barium 47 | 47 86.5 - 742 86.5 - 742 190 220 5,300 no
Beryllium 11/ 47 0.40-0.80 0.25-0.80 0.34 0.38 0.14 YES

Footnotes appear on Page 2.
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Page 2 of 2

TABLE 3-30
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT
PSC SD-26
Luke Air Force Base, Arizona

Frequency Range of Detects Total Range Region IX Maximum

Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG Exceeds PRG?
Metals (continued)

Cadmium 25147 0.60 - 3.7 0.15- 3.7 0.86 1.1 38 no
Chromium 47| 47 10.6 - 35 10.6 - 35 18 19 210 no
Copper 47| 47 11.5-30.7 11.5-30.7 21 22 2,800 no

Lead 46/ 47 5.2-20 25-20 11 12 400 no
Nickel 47 | 47 8.6-21 8.6-21 15 16 1,500 no

Silver 1/47 1.3 0.25-1.3 0.51 0.54 380 no

Zinc 47 | 47 23.9-199 23.9 - 199 50 57 23,000 no

Soil concentrations are given in milligrams per kilogram (mg/kg).

[a] Naphthalene is used as a surrogate for comparison to the Region IX PRG.

[b] Pyrene is used as a surrogate for comparison to the Region IX PRG.

[c) n-Hexane is used as a surrogate for comparison to the Region IX PRG.

[d] Total chromium is used as a surrogate for comparison to the Region IX PRG.

Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
BNAs Base-neutral and acid extractable compounds.

PRG Preliminary Remediation Goal.

TRPH Total recoverable petroleum hydrocarbon.

UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
VOCs Volatile organic compounds.
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TABLE 3-31
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT
PSC SD-26
Luke Air Force Base, Arizona

Page 1 of 2

Frequency Range of Detects Total Range Region IX Maximum
Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG Exceeds PRG?
VOCs
Ethylbenzene 3/53 0.25-4.0 0.025-4.0 0.13 0.26 230 no
Toluene 1/53 3.0 0.050 - 3.0 0.12 0.21 790 no
Xylenes (total) 3/53 1.0-18 0.025 - 18 0.43 1.0 320 no
BNAs
2-Methylnaphthalene 2/56 0.91-6.5 0.085-6.5 0.22 0.42 240 no
Benzo(a)anthracene 3/56 0.085 - 0.097 0.085 - 0.097 0.086 0.087 0.61 no
Benzo(a)pyrene 3/56 0.085-0.11 0.085-0.11 0.087 0.089 0.061 YES
Benzo(b)fluoranthene 5756 0.042 - 0.18 0.042 - 0.18 0.092 0.098 0.61 no
Benzo(g,h,i)pyrene 1/56 0.066 0.066 - 0.066 0.066 0.066 100 no
Benzo(k)fluoranthene 1/56 0.086 0.085 - 0.086 0.085 0.085 6.1 no
bis(2-Ethylhexyl)phthalate 2/56 0.40 - 1.7 0.085-1.7 0.13 0.18 32 no
Chrysene 3/56 0.085-0.14 0.085-0.14 0.09 0.093 7.2 no
Di-n-butylphthalate 1/56 7.3 0.085-7.3 0.22 0.44 6,500 no
Fluoranthene 4] 56 0.085 - 0.23 0.085 - 0.23 0.097 0.11 2,600 no
Indeno(1, 2, 3-cd)pyrene 1/56 0.053 0.053 - 0.053 0.053 0.053 0.61 no
Naphthalene 2/56 0.33-1.7 0.085-1.7 0.13 0.18 240 no
Phenanthrene 2/56 0.059 -0.085 0.059 - 0.085 0.085 0.085 100 no
Pyrene 5/56 0.047 - 0.23 0.047 - 0.23 0.095 0.10 100 no
TRPH 26 /64 10 - 19,000 5.0 - 19,000 370 870 110 YES
Metals
Arsenic 20/ 62 5.0 -15 25-20 4.5 5.3 0.38 YES
Barium 62 /62 55.9 - 742 55.9 - 742 190 210 5,300 no
Beryllium 11 /62 0.40 - 0.80 0.15 - 0.80 0.30 0.34 0.14 YES

Footnotes appear on Page 2.
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Page 2 of 2

TABLE 3-31
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT
PSC SD-26
Luke Air Force Base, Arizona
Frequency Range of Detects Total Range Region IX Maximum

Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG Exceeds PRG?
Metals (continued)
Cadmium 31/62 0.60 - 3.7 0.15- 3.7 0.94 1.1 38 no
Chromium 62762 10.3-41.6 10.3-41.6 18 20 210 [d] no
Copper 62/62 55-35.1 55-35.1 20 21 2,800 no
Lead 57162 25-20 25-20 10 11 400 no
Nickel 62/62 35-21 35-21 15 16 1,500 no
Silver 3/62 10-14 0.25-14 0.49 0.53 380 no
Zinc 62 /62 10.6 - 199 10.6 - 199 49 56 23,000 no

Soil concentrations are given in milligrams per kilogram (mg/kg).

[a] Naphthalene is used as a surrogate for comparison to the Region IX PRG.

[b] Pyrene is used as a surrogate for comparison to the Region IX PRG.

[c) n-Hexane is used as a surrogate for comparison to the Region IX PRG.

[d] Total chromium is used as a surrogate for comparison to the Region IX PRG.

Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
BNAs Base-neutral and acid extractable compounds.

PRG Preliminary Remediation Goal.

TRPH Total recoverable petroleum hydrocarbon.

UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
VOCS Volatile organic compounds.
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TABLE 3-32
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT
PSC LF-37
Luke Air Force Base, Arizona

Frequency Range of Detects Total Range . .
Region IX Maximum

Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG Exceeds PRG?
BNAs
Benzo(a)anthracene 1/5 0.039 0.039-0.039 0.039 0.039 0.61 no
Benzo(a)pyrene 2/5 0.057 - 0.425 0.057 - 0.425 0.15 0.30 0.061 YES
Benzo(b)fluoranthene 215 0.076 - 0.425 0.076 - 0.425 0.15 0.30 0.61 no
Benzo(g,h,i)perylene 2/5 0.037 - 0.425 0.037 - 0.425 0.14 0.29 100 [a] no
Benzo(k)fluoranthene 2/5 0.07 - 0.425 0.070-0.425 0.15 0.30 6.1 no
Bis(2-ethylhexyl)phthalate 1/5 0.425 0.085-0.425 0.17 0.31 32 no
Butylbenzylphthalate 1/5 1.2 0.085-1.2 0.33 0.79 930 no
Chrysene 1/5 0.06 0.060 - 0.06 0.06 0.06 7.2 no
Fluoranthene 2/5 0.067 - 0.425 0.067 - 0.425 0.15 0.30 2,600 no
pyrene 2/5 0.064 - 0.425 0.064 - 0.425 0.15 0.30 100 no
TRPH 1/4 540 5.0 - 540 140 450 110 [b] YES
Metals
Arsenic 1/4 9.6 25-9.6 4.3 8.5 0.38 YES
Barium 4/4 60.8 - 159 60.8 - 159 120 160 5,300 no
Beryllium 2/4 0.50-0.60 0.25-0.60 0.40 0.61 0.14 YES
Cadmium 4/4 0.80-1.1 0.80-1.1 0.93 11 38 no
Chromium 4/4 12.5-25.3 12.5-25.3 16 23 210 [c] no
Copper 4/4 14.9-17.9 14.9-17.9 16 18 2,800 no
Lead 4/4 8.5-109 8.5-109 34 93 400 no
Nickel 4/4 9.4-13.6 9.4-13.6 12 14 1,500 no
Zinc 4/4 28.3-34.4 28.3-34.4 32 35 23,000 no
Soil concentrations are given in milligrams per kilogram (mg/kg).

[a] Pyrene is used as a surrogate for comparison to the Region IX PRG.

[b] n-Hexane is used as a surrogate for comparison to the Region IX PRG.

[c] Total chromium is used as a surrogate for comparison to the Region IX PRG.

Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.

BNAs Base-neutral acid extractable compounds.

PRG Preliminary Remediation Goal.

TRPH Total recoverable petroleum hydrocarbon.

UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
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TABLE 3-33

PSC LF-37
Luke Air Force Base, Arizona

OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL AND SUBSURFACE SOIL SAMPLES AT

Frequency Range of Detects Total Range . .
Region IX Maximum

Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG Exceeds PRG?
BNAs
Benzo(a)anthracene 2/14 0.039-0.054 0.039-0.054 0.053 0.055 0.61 no
Benzo(a)pyrene 3/14 0.053-0.425 0.053-0.425 0.11 0.15 0.061 YES
Benzo(b)fluoranthene 3/14 0.066 - 0.425 0.066 - 0.425 0.11 0.15 0.61 no
Benzo(g,h,i)perylene 3/14 0.037 - 0.425 0.037 - 0.425 0.10 0.15 100 [a] no
Benzo(k)fluoranthene 3/14 0.057 - 0.425 0.057 - 0.425 0.11 0.15 6.1 no
bis(2-ethylhexyl)phthalate 1/14 0.425 0.085-0.425 0.12 0.17 32 no
Butyl benzyl phthalate 1/14 12 0.085-1.2 0.18 0.32 930 no
Chrysene 2/14 0.06 - 0.062 0.06 - 0.062 0.062 0.062 7.2 no
Fluoranthene 3/14 0.067 - 0.425 0.067 - 0.425 0.11 0.15 2,600 no
pyrene 3/14 0.054 - 0.425 0.054 - 0.425 0.11 0.15 100 no
TRPH 3/12 15-540 5.0 - 540 52 130 110 [b] YES
Metals
Arsenic 7112 5.0-9.6 25-9.6 54 6.9 0.38 YES
Barium 12/12 60.8 - 334 60.8 - 334 190 220 5,300 no
Beryllium 8/12 0.50-0.80 0.25-0.80 0.51 0.62 0.14 YES
Cadmium 12/12 0.80-29.5 0.80-29.5 35 7.8 38 no
Chromium 12/12 12.5-28.2 12.5-28.2 18 20 210 [c] no
Copper 12/12 14.9-561 14.9-561 65 150 2,800 no
Lead 12/12 7.1-597 7.1-597 70 160 400 YES
Nickel 12/12 9.4-585 9.4-585 18 25 1,500 no
Silver 1/12 34 0.50-3.4 0.74 1.2 380 no
Zinc 12/12 28.3-2,270 28.3-2,270 230 560 23,000 no

Footnotes appear on Page 2.
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TABLE 3-33
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT
PSC LF-37
Luke Air Force Base, Arizona

Soil concentrations are given in milligrams per kilogram (mg/kg).

[a] Pyrene is used as surrogate for comparison to the Region IX PRG.

[b] n-Hexane is used as surrogate for comparison to the Region IX PRG.

[c] Total chromium is used as surrogate for comparison to the Region IX PRG.

Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
BNAs Base-neutral acid extractable compounds.

PRG Preliminary Remediation Goals.

TRPH Total recoverable petroleum hydrocarbon.

UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
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TABLE 3-34
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT
PSC sSD-37
Luke Air Force Base, Arizona

Frequency Range of Detects Total Range . .
Region IX Maximum

Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG Exceeds PRG?
TRPH 2/3 80-90 5.0-90 58 140 110 [a] no
Metals
Arsenic 2/3 10-11 25-11 7.8 16 0.38 YES
Barium 3/3 173-188 173-188 180 190 5,300 no
Beryllium 1/3 1.0 0.15-1.0 0.47 1.2 0.14 YES
Cadmium 1/3 0.50 0.15-0.50 0.30 0.60 38 no
Chromium 3/3 13.1-19.3 13.1-19.3 17 23 210 [b] no
Copper 3/3 21-29.2 21-29.2 25 32 2,800 no
Lead 3/3 9.0-30 9.0-30 21 39 400 no
Nickel 3/3 17-21 17-21 19 22 1,500 no
Zinc 3/3 39.3-58.1 39.3-58.1 48 64 23,000 no
Soil concentrations are given in milligrams per kilogram (mg/kg).

[a] n-Hexane is used as a surrogate for comparison to the Region IX PRG.

[b] Total chromium is used as a surrogate for comparison to the Region IX PRG.

Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.

PRG Preliminary Remediation Goal.

TRPH Total recoverable petroleum hydrocarbon.

UCL 95 percent upper confidence limit (one-tailed) on the means, assuming a normal distribution.
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TABLE 3-35
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT
PSC SD-38
Luke Air Force Base, Arizona

Frequency Range of Detects Total Range . .
Region IX Maximum

Constituents Detects / Total Min - Max Min - Max Average UCL Residential PRG Exceeds PRG?
TRPH 8/13 10 - 58,000 5.0 - 58,000 7,700 16,000 110 [a] YES
Metals
Antimony 1/13 0.80 0.25-0.80 0.29 0.37 31 no
Arsenic 7113 5.0-14 25-14 5.8 7.8 0.38 YES
Barium 13/13 93 - 264 93 - 264 180 200 5,300 no
Beryllium 1/13 1.0 0.15-1.0 0.26 0.37 0.14 YES
Cadmium 4/13 05-21 0.15-2.1 0.45 0.72 38 no
Chromium 13/13 12.6-41.5 12.6-41.5 18 22 210 [b] no
Copper 13/13 12.4-36.5 12.4-36.5 21 25 2,800 no
Lead 13/13 6.0-470 6.0-470 54 120 400 YES
Nickel 13/13 10-23 10-23 16 18 1,500 no
Zinc 13/13 21.5-321 21.5-321 61 100 23,000 no

Soil concentrations are given in milligrams per kilogram (mg/kg).

[a]

[b]
Average
PRG
TRPH
UCL

n-Hexane is used as a surrogate for comparison to the Region IX PRG.

Total chromium is used as a surrogate for comparison to the Region IX PRG.

Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
Preliminary Remediation Goal.

Total recoverable petroleum hydrocarbon.

95 percent upper confidence limit (one-tailed) on the means, assuming a normal distribution.
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TABLE 3-36

OCCURRENCE OF CONSTITUENTS DETECTED IN GROUNDWATER SAMPLES AT

PSC SD-38
Luke Air Force Base, Arizona

Frequency Rang(? of Detects Tot_al Range Average UcL Ta;\?\?;?:r I;(RG Maximum
Constituents Detects / Total Min - Max Min - Max Exceeds PRG?
Metals
Barium 1/1 0.146 0.146 - 0.146 0.15 NAP 2.6 no
Copper 1/1 0.012 0.012-0.012 0.012 NAP 14 no
Lead 1/1 0.003 0.003 - 0.003 0.0030 NAP 0.004 no
Zinc 1/1 0.378 0.378-0.378 0.38 NAP 11 no

Groundwater concentrations are given in milligrams per liter (mg/L).

Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
NAP Not applicable.

PRG Preliminary remediatiion goals.

UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
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TABLE 3-37
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT
PSC SD-39
Luke Air Force Base, Arizona

) Frequency Range of Detects Total Range Region IX Maximum
Constituents Detects / Total Min - Max Min - Max Average ucL Residential PRG Exceeds PRG?
TRPH 717 20 - 2,000 20 - 2,000 420 950 110 [a] YES
Metals
Arsenic 6/7 7.0-10 25-10 7.4 9.2 0.38 YES
Barium 717 93.7-179 93.7-179 140 160 5,300 no
Cadmium 417 0.60-1.6 0.25-1.6 0.64 1.0 38 no
Chromium 717 9.2-19.9 9.2-19.9 14 17 210 [b] no
Copper 717 14.2-40.1 14.2-40.1 26 32 2,800 no
Lead 717 10-125 10-125 48 85 400 no
Nickel 717 11-20 11-20 16 18 1,500 no
Zinc 717 27-58.8 27-58.8 42 49 23,000 no

Soil concentrations are given in milligrams per kilogram (mg/kg).

[a] n-Hexane is used as a surrogate for comparison to the Region IX PRG.

[b] Total chromium is used as a surrogate for comparison to the Region IX PRG.

Average Arithmetic average of the total of number of samples, using proxy concentrations for non-detects.
PRG Preliminary Remediation Goal.

TRPH Total recoverable petroleum hydrocarbon.

UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
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TABLE 3-38

OCCURRENCE OF CONSTITUENTS DETECTED IN SUBSURFICIAL SOIL SAMPLES AT

PSC SD-39
Luke Air Force Base, Arizona

) Frequency Range of Detects Total Range Region IX Maximum
Constituents Detects / Total Min - Max Min - Max Average ucL Residential PRG Exceeds PRG?
BNA
Diethyl phthalate 1/6 0.042 0.042 - 0.042 0.042 0.042 52,000 no
TRPH 11/21 10 - 2,000 5.0 - 2,000 150 310 110 [a] YES
Metals
Arsenic 17/21 5.0-14 25-14 8.0 9.3 0.38 YES
Barium 21/21 66.2 - 220 66.2 - 220 150 170 5,300 no
Cadmium 5/21 0.60-1.6 0.25-1.6 0.40 0.52 38 no
Chromium 21/21 5.6-22.5 5.6-225 13 15 210 [b] no
Copper 21/21 11.3-40.1 11.3-40.1 21 24 2,800 no
Lead 20/21 7.0-125 25-125 22 35 400 no
Nickel 21/21 8.0-25 8.0-25 15 17 1,500 no
Zinc 21/21 18.9-62.8 18.9-62.8 39 43 23,000 no

Soil concentrations are given in milligram per kilogram (mg/kg).

[a] n-Hexane is used as a surrogate for comparison to the Region IX PRG.

[b] Total chromium is used as a surrogate for comparison to the Region IX PRG.

Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
BNA Base-neutral acid extractable compound.

PRG Preliminary Remediation Goal.

TRPH Total recoverable petroleum hydrocarbon.

UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
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TABLE 3-39
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT
PSC OT-41
Luke Air Force Base, Arizona

Frequency Range of Detects Total Range

Constituents Average UCL Region IX Maximum
t Detects / Total Min - Max Min - Max verag Residential PRG Exceeds PRG?

Metals

Lead 20/20 7.0-22 7.0-22 13 15 400 no

Soil concentration are given in milligrams per kilogram (mg/kg).

Average Arithmetic average of the total number of samples, Using proxy concentrations for non-detects.
PRG Preliminary Remediation Goal.
UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
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TABLE 3-40
OCCURRENCE OF CONSTITUENTS DETECTED IN SEDIMENT SAMPLES AT
PSC OT-41
Luke Air Force Base, Arizona

c ) Frequency Range of Detects Total Range A UcL Region IX Maximum
onstituents Detects / Total Min - Max Min - Max verage Residential PRG Exceeds PRG?

Metals

Lead 12/12 14 - 33 14 -33 23 27 400 no

Sediment concentration are given in milligrams per kilogram (mg/kg).

Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
PRG Preliminary Remediation Goal.
UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
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TABLE 3-41
OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT
PSC SS-42
Luke Air Force Base, Arizona

Frequency Range of Detects Total Range Region IX .
Residential Maximum

Constituents Detects / Total Min - Max Min - Max Average UCL PRG Exceeds PRG?
BNAs
Benzo(a)anthracene 1/4 0.52 0.26 - 0.52 0.33 0.48 0.61 no
Benzo(b)fluoranthene 1/4 14 1.04-1.43 11 14 0.61 YES
bis(2-Ethylhexyl)phthalate 4/4 0.23-1.5 0.23-1.48 0.61 13 32 no
Chrysene 1/4 0.85 0.26 - 0.85 0.41 0.75 7.2 no
Di-n-butylphthalate 4/4 0.39-1.0 0.39-1.03 0.63 0.96 6,500 no
Fluoranthene 1/4 0.47 0.26 - 0.47 0.32 0.44 2,600 no
Pyrene 1/4 0.43 0.16-0.43 0.23 0.38 100 no
TPH 9/14 24 -9,000 2.5-9,000 680 1,800 110 [a] YES
Metals
Lead 13/14 7.0-144 2.5-144 27 44 400 no

Soil concentrations are given in milligrams per kilogram (mg/kg).

[a] n-Hexane is used as a surrogate for comparison to Region IX PRG.

Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
BNAs Base-neutral and acid extractable compounds.

PRGs Preliminary Remediation Goal.

TPH Total petroleum hydrocarbons by EPA Method 8015 (modified).

UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
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OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT

TABLE 3-42

PSC SS-42

Luke Air Force Base, Arizona

Frequency Range of Detects Total Range Region IX .
Residential Maximum
Constituents Detects / Total Min - Max Min - Max Average UCL PRG Exceeds PRG?
VOCs
Xylenes 1/7 0.96 0.00165 - 0.96 0.14 0.4 320 no
BNAs
Benzo(a)anthracene 1/4 0.516 0.261-0.516 0.33 0.48 0.61 no
Benzo(b)fluoranthene 1/4 1.43 1.04-1.43 11 14 0.61 YES
Bis(2-ethylhexyl)phthalate 4/4 0.227-1.48 0.227-1.48 0.61 13 32 no
Chrysene 1/4 0.848 0.261-0.848 0.41 0.75 7.2 no
Di-n-butylphthalate 4/4 0.393-1.03 0.393-1.03 0.63 0.96 6,500 no
Fluoranthene 1/4 0.472 0.261-0.472 0.32 0.44 2,600 no
Pyrene 1/4 0.427 0.157 - 0.427 0.23 0.38 100 no
PH 14/33 6 - 9,000 6 - 9,000 780 1,500 110 [a] YES
Metals
Lead 32/33 5.0-144 2.5-144 17 25 400 no
Soil concentrations are given in milligrams per kilogram (mg/kg).
[a] n-Hexane is used as a surrogate for comparison to Region IX PRG.
Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
BNAs Base-neutral and acid extractable compounds.
PRGs Preliminary Remediation Goal.
TPH Total petroleum hydrocarbons by EPA Method 8015 (modified).
UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
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TABLE 3-43

OCCURRENCE OF CONSTITUENTS DETECTED IN SURFICIAL SOIL SAMPLES AT

PSC SS-42
Luke Air Force Base, Arizona

Frequency Range of Detects Total Range Region IX .
Residential Maximum

Constituents Detects / Total Min - Max Min - Max Average UCL PRG Exceeds PRG?
Metals
Arsenic 1/7 0.0070 - 0.0070 0.0025 - 0.0070 0.0031 0.0044 0.000045 YES
Barium 717 0.077-0.139 0.077-0.139 0.099 0.12 26 no
Chromium 717 0.026 - 3.84 0.026 - 3.84 0.61 17 0.18 [a] YES
Copper 2/7 0.019 - 0.036 0.0050 - 0.036 0.011 0.020 14 no
Nickel 5/7 0.071-0.254 0.010-0.254 0.098 0.16 0.73 no
Selenium 3/7 0.0050 - 0.0080 0.0025 - 0.0080 0.0041 0.0058 0.18 no
Zinc 717 0.64 - 3.09 0.64 - 3.09 2.0 25 11 no

Soil concentrations are given in milligrams per kilogram (mg/kg).

[
Average
PRGs
UCL

Chromium VI is used as a surrogate for comparison to the Region IX PRG.

Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
Preliminary Remediation Goal.

95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
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TABLE 3-44

OCCURRENCE OF CONSTITUENTS DETECTED IN

PRODUCTION WELL SAMPLES
Luke Air Force Base, Arizona

Page 1 of 2

Frequency Range of Detects Total Range Region IX .
Residential Maximum

Constituents Detects / Total Min - Max Min - Max Average uUCL PRG Exceeds PRG?
VOCs
Bromoform 8/20 0.0008 - 0.011 0.00025 - 0.011 0.0021 0.0033 0.008 YES
Bromodichloromethane 4/20 0.0008 - 0.0031 0.00025 - 0.0031 0.00054 0.00081 0.00018 YES
Chloroform 1/20 0.0012 0.00025 - 0.0012 0.00030 0.00038 0.00016 YES
Dibromochloromethane 6/17 0.001 - 0.0056 0.00025 - 0.0056 0.0013 0.0021 0.0010 YES
Dichlorodifluoromethane 2/20 0.005-0.0012 0.0025 - 0.0012 0.0031 0.00040 0.39 no
TTHM 2/6 0.0011 - 0.0063 0.00025 - 0.0063 0.0014 0.0034 0.1000 [a] no
Inorganics
Arsenic 5/5 0.006 - 0.013 0.006 - 0.013 0.0094 0.012 0.000045 YES
Barium 5/5 0.04-0.14 0.04-0.14 0.070 0.11 2.6 no
Calcium 5/5 20-72 20-72 36 58 NA NA
Chromium 4/5 0.013-0.018 0.005 - 0.02 0.014 0.019 0.18 [b] no
Chloride 5/5 13-104 13-104 56 90 250 [c] no
Copper 1/5 0.02-0.02 0.005 - 0.02 0.0080 0.014 14 no
Fluoride 6/6 0.05-2.50 0.5-25 14 2.2 2.2 [d] YES
Iron 5/5 0.01-0.15 0.01-0.15 0.070 0.13 0.3 [c] no
Magnesium 5/5 9.00 - 30 9-30 16 24 NA NA
Manganese 1/5 0.01 0.005 - 0.010 0.0060 0.0081 1.7 no
Nitrate 11/11 0.61-4.4 0.61-4.4 21 2.9 58 no
Nitrite 1/6 0.21-0.21 0.005-0.21 0.058 0.12 3.7 no
Nitrogen (total) 5/5 0.61-1.70 0.61-1.7 0.97 14 37 no
Sodium 5/5 48 - 90 48 - 90 70 89 NA NA
Sulfate 3/5 32.00-48 32-48 43 50 400 [a] no
Zinc 3/5 0.02-0.13 0.005-0.13 0.042 0.092 11 no

Footnotes on page 2
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TABLE 3-44

OCCURRENCE OF CONSTITUENTS DETECTED IN

PRODUCTION WELL SAMPLES
Luke Air Force Base, Arizona

Page 2 of 2

Frequency Range of Detects Total Range Region IX .
Residential Maximum
Constituents Detects / Total Min - Max Min - Max Average uUCL PRG Exceeds PRG?
Pesticides
Aldicarb 1/15 0.0050 0.00025 - 0.0050 0.0021 0.0027 0.037 no
Aldicarb sulfone 1/15 0.0050 0.00040 - 0.0050 0.0021 0.0027 0.037 no
Aldicarb sulfoxide 1/15 0.0050 0.00025 - 0.0050 0.0021 0.0027 0.037 no

Groundwater concentrations are given in milligrams per kilogram (mg/kg).

[a] Region IX PRG not available, primary MCL used for comparison purposes.

[b] Chromium VI is used as a surrogate for comparison to the Region IX PRG.

[c] Region IX PRG not available, secondary MCL used for comparison purposes.

[d] Fluorine is used as a surrogate for comparison to the Region IX PRG.

Average Arithmetic average of the total number of samples, using proxy concentrations for non-detects.
MCL Maximum contaminant level.

NA Not available.

PRGs Preliminary Remediation Goal.

TTHM Total trihalomethanes.

UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution.
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TABLE 3-45

COMPARISON OF UPWIND AND DOWNWIND CONCENTRATIONS
AT THE MAIN BASE

Luke Air Force Base, Arizona

Page 1 of 2

Downwind*

Upwind*

Range of Detects

COC on Other

Region IX

Maximum

Range of Detects

COC on Other

Region IX

Maximum

Constituent Min - Max Mean Media? [a] Ambient Air PRG[b] Exceeds PRG? Min - Max Mean Media? [a] Ambient Air PRG[b] Exceeds PRG?

VOCs

Acetone 8.8 - 242 76 no - - 1.3-117 40 no - -
Benzene 0.64 - 3.2 1.6 no - - 0.56 - 3.1 1.2 no - -
Bromodichloromethane 0.85 0.85 no - - ND <0.93 - - -
2-Butanone 2.8 2.8 no - - 3.1-4.2 1.8 no - -
Carbon disulfide 0.52 - 18 4.5 no - - 0.91-49 1.8 no - -
Carbon tetrachloride 0.49 - 0.85 0.67 no - - ND <0.93 - - -
Chlorobenzene 0.85 0.85 no - - ND <0.93 - - -
Chloroethane 0.85 0.85 no - - ND <56 - - -
Chloroform 0.85 0.85 no - - ND <0.93 - - -
Chloromethane 0.69 - 45 12 no - - 12-21 6.8 no - -
1,2-Dichloroethane 0.85 0.85 no - - ND <0.93 - - —
1,2-Dichloroethene (total) 0.85 0.85 no - - ND <0.93 - - -
Ethylbenzene 0.66 - 11 3.0 no - - 0.63-4.2 1.3 no - -
2-Hexanone 28-28 2.8 no - - ND <3.1 - - -
Methylene chloride 224 - 1,072 630 no - - 201 - 919 520 no - -
4-Methyl-2-pentanone 2.8 2.8 no - - ND <3.1 - - -
Styrene 154 -14 5.8 no - - ND <0.93 - - -
1,1,2,2-Tetrachloroethane 0.85 0.85 no - - ND <0.93 - - -
Tetrachloroethene 0.73-5.4 2.0 no - - 1.1-19 2.0 no - -
Toluene 0.86 - 197 17 no - - 0.88 - 27 5.6 no - -
1,1,1-Trichloroethane 0.79-2.2 1.4 no - - 0.78 - 3.1 1.3 no - -
Trichloroethene 0.085 - 25 5.8 no - - 29-15 3.1 no - -
Vinyl chloride 0.85 0.85 no - - ND <0.93 - - -
Xylenes 0.86 - 38 7.2 no - - 0.66 - 13 4.4 no - -
Semi-VOCs -

Acenaphthene 0.69 0.69 no - - ND <0.67 - - -
Benzoic acid 0.071 - 0.49 0.22 no - - 0.14 - 0.47 0.41 no - -
Benzyl alcohol 0.063 - 0.28 0.17 no - - 0.064 - 0.14 0.12 no - -
Bis(2-ethylhexyl)phthalate 0.19-5.2 1.6 no - - 0.071 - 4.3 0.87 no - -
Butylbenzylphthalate 0.058 - 0.19 0.10 no - - 0.071 - 0.13 0.12 no - -
4-Chlorophenyl-phenylether 0.69 0.69 no - - ND <0.67 - - -
Di-n-butylphthalate 0.1-22 0.35 no - - 0.072-1.5 0.42 no - -
Dibenzofuran 0.69 0.69 no - - ND <0.67 - - -
Diethylphthalate 0.065 - 0.42 0.18 no - - 0.13-0.33 0.27 no - -
Dimethylphthalate ND <0.068 no - - 0.068 0.068 no - -
2,4-Dinitrophenol 3.5 3.5 no - - ND <3.4 - - -
2,4-Dinitrotoluene 0.69 0.69 no - - ND <0.67 - - -

Footnotes appear on Page 2
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Page 2 of 2

TABLE 3-45
COMPARISON OF UPWIND AND DOWNWIND CONCENTRATIONS
AT THE MAIN BASE
Luke Air Force Base, Arizona

Downwind* Upwind*

Range of Detects Range of Detects

COC on Other Region IX Maximum COC on Other Region IX Maximum

Constituent Min - Max Mean Media? [a] Ambient Air PRG[b] Exceeds PRG? Min - Max Mean Media? [a] Ambient Air PRG[b] Exceeds PRG?
Semi-VOCs (continued)
Di-n-octylphthalate 1.2-18 1.5 no - - 0.60 - 0.71 0.39 no - -
Hexachlorobutadiene ND <0.13 no - - 0.13-0.71 0.13 no - -
2-Methylnaphthalene 0.065 - 0.33 0.17 no - - 0.133-0.71 0.35 no - -
Naphthalene 0.065 - 0.28 0.21 no - - 0.064 - 0.28 0.22 no - -
4-Nitrophenol 3.5 3.5 no - - ND <3.4 - - -
Phenanthracene 0.068 0.068 no - - 0.064 - 0.14 0.13 no - -
Phenol 0.058 - 0.33 0.13 no - - 0.066 - 0.14 0.10 no - -
Inorganics
Aluminum 0.61 - 3.0 1.3 no - - 0.80-1.5 1.0 no - -
Boron 0.50 - 0.59 0.54 no - - 0.59 - 0.60 0.17 no NAP -
Copper 0.091 - 0.13 0.11 YES NAP - 0.092 - 0.16 0.052 YES - -
Iron 0.42-29 1.1 no - - 0.56-1.4 0.99 no - -
Lead 0.015 - 0.12 0.031 no - - 0.011 - 0.027 0.013 no - -
Manganese 0.044 - 0.084 0.066 no - - 0.041 0.016 no -
Mercury 0.00040 - 00.0014 0.00070 no - - 0.0040 - 0.0021 0.0007 no -
Zinc 0.0683 - 0.10 0.087 no - - 0.067 - 0.075 0.031 no -
Particulate matter 28 - 122 64 no[c] 150[d] - 40 - 95 62 nolc] [d]
Concentrations are reported in micrograms per cublic meter (ug/m?).
[a] Other media includes soil, sediment, and surface water.
[b] Comparison to Region IX PRGs completed only for those constituents also present in soil, surface water, or sediment.
[c] Not analyzed for in soil, sediment, or surface water; comparison to Region IX PRG will be completed.
[d] Ambient Air PRG not available; 24-hour ambient air quality PM-10 standard used for comparison purposes.
c Concentrations reported are from Appendix H, Tables 6 through 11 (particulates and metals), 15

through 20 (semi-VOCs), and 24 through 28 (VOCs).
Mean Arithmetic average of the total number of samples, using one-half the concentrations for

non-detects. If a constituent was never detected, the average of the detection limit is

presented.
NAP Not applicable.
ND Not detected.
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TABLE 3-46

COMPARISON OF UPWIND AND DOWNWIND CONCENTRATIONS
AT THE MAIN BASE

Luke Air Force Base, Arizona

Page 1 of 2

Downwind*

Upwind*

Range of Detects

COC on Other

Region IX

Maximum

Range of Detects

COC on Other

Region IX

Maximum

Constituent Min - Max Mean Media? [a] Ambient Air PRG[b] Exceeds PRG? Min - Max Mean Media? [a] Ambient Air PRG[b] Exceeds PRG?
VOCs
Acetone 5.5-117 45 no - - 3.0 2.2 no - -
Benzene 1.5-37 2.3 no - - 2.0-8.7 4.3 no - -
Carbon tetrachloride 0.74 0.74 no - - ND <1.02 no - -
Methylene chloride 18 - 1105 440 no - - 12 - 878 310 no - -
Tetrachloroethene 2.7 2.7 no - - 4.1 1.4 no - -
Toluene 1.7-11 4.9 no - - 25-13 8.1 no . -
1,1,1-Trichloroethane 12-21 1.7 no - - 1.0-21 1.3 no - -
Trichloroethene 3.9 3.9 no - - 12.1 3.4 no - -
Xylenes 1.33-2.93 2.3 no - - 1.8-25 1.3 no . -
Semi-VOCs
Benzoic acid 0.14 0.14 no - - 0.20 1.2 no - -
Bis(2-ethylhexyl)phthalate 0.68 - 1.5 1.1 no - - 0.20- 2.5 1.1 no - -
Butylbenzylphthalate 0.066 0.066 no - - ND <0.69 no - -
Di-n-butylphthalate 0.26 0.26 no - - 0.067 - 0.07 0.080 no - -
Diethylphthalate 0.070-0.14 0.094 no - - 0.20 0.20 no - -
2-Methylnaphthalene 0.070 - 0.081 0.073 no - - 0.069 - 0.07 0.070 no - -
Naphthalene 0.070 - 0.14 0.11 no - - 0.067 - 0.15 0.12 no - -
Phenol 0.14 - 0.23 0.16 no - - 0.13-0.20 0.18 no - -
Inorganics
Aluminum 1.1-27 2.0 no - - 11-21 1.6 no - -
Copper 0.093 - 0.10 0.097 no - - ND <0.035 no - -
Iron 1.12 - 2.7 2.1 no - - 1.27-21 1.6 no - -
Lead 0.014 - 0.021 0.017 no - - 0.014 - 0.015 0.015 no - -
Manganese 0.053 - 0.063 0.059 no - - 0.049 0.027 no - -
Mercury 0.00010 - 0.0010 0.00050 no - - 0.00040 0.00020 no - -
Zinc 0.067 - 0.11 0.087 no - - 0.068 - 0.075 0.055 no - -
Particulate matter 66 - 163 110 no[c] 150[c] YES 77 - 101 87 no[c] 150[d] no

Footnotes appear on Page 2
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TABLE 3-46
COMPARISON OF UPWIND AND DOWNWIND CONCENTRATIONS
AT THE MAIN BASE
Luke Air Force Base, Arizona

Page 2 of 2

Concentrations are reported in micrograms per cublic meter (ug/m?).

[a]
[b]
[c]
[d]
C

Mean

ND

PRG
Semi-VOC
VOC

Other media includes soil, sediment, and surface water.

Comparison to Region IX PRGs completed only for those constituents detected in soil sediment, and surface water
Not analyzed for in soil, sediment, or surface water; comparison to Region IX PRG will be completed.
Ambient Air PRG not available; 24-hour ambient air quality PM-10 standard used for comparison purposes.
Concentrations reported are from Appendix H, Tables 12 through 14 (particulates and metals), 21

through 23 (semi-VOCs), and 29 through 32 (VOCs).

Arithmetic average of the total number of samples, using one-half the concentrations for non-detects.

If a constituent was never detected, the average of the detection limit is presented.

Not detected.

Preliminary Remediation Goal.

Semi-volatile organic compound.

Volatile organic compound.
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TABLE 3-47
DERMAL AND ORAL ABSORPTION EFFICIENCIES
FOR CONSTITUENTS OF CONCERN
Luke Air Force Base, Arizona

Page 1 of 1

Absorption Efficiencies

Constituents Dermal Oral

VOCs 0.1 a 1.00 b
BNAs

Benzo(a)anthracene 0.03 c 0.85 c
Benzo(b)fluoranthene 0.03 c 0.85 c
Benzo(a)pyrene 0.03 c 0.85 c
Dibenzo(a,h)anthracene 0.03 c 0.85 c
OCDDJa 0.03 a 0.87 d
PCBs 0.06 e 0.95 f
TRPHs[b] 0.10 a 1.00 b
Metals

Antimony 0.01 a 0.01
Arsenic 0.01 a 0.95
Beryllium 0.001 a 0.009 i
Cadmium 0.018 j 0.02 j
Chromium 0.01 a 0.02 k
Copper 0.01 a 0.60 I
Fluoride 0.01 a 0.96 m
Lead 0.006 n 0.15 n

)

TCDD is used as a surrogate for OCDD
n-Hexane is used as a surrogate for total recoverable petroleum
hydrocarbons (TRPHS).

USEPA, 1996 (Region IX PRGS).
Assumed.

ATSDR (1990b).

ASTDR, 1990c.

USEPA (1992).

Owen (1990).

ATSDR (1990a).

ATSDR (1991b).

ATSDR (1991c).

ATSDR (1991d).

ATSDR (1991e).

ATSDR (1989b).

ATSDR (1990d).

ATSDR (1991f).

=

SB_X_'_'IQ*QQ.OO'QJ
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TABLE 3-48

REFERENCE DOSES, TARGET SITES, AND CONFIDENCE LEVELS

FOR CONSTITUENTS OF CONCERN

Luke Air Force Base, Arizona

Page 1 of 1

RfDo (mg/kg/day) RfDi (mg/kg/day) Target Sites Confidence Level/

Constituents Subchronic Chronic Subchronic Chronic Oral Inhalation Uncertainty Factor
VOCs
Bromodichloromethane 2.0E-02 2.0E-02 NA NA kidney NA medium/1000
bromoform 2.0E-02 2.0E-02 2.0E-02* 2.0E-02* liver NA medium/1000
Chloroform 1.0E-02 1.0E-02 1.0E-02* 1.0E-02* liver NA medium/1000
Dibromochloromethane 2.0E-02 2.0E-02 2.0E-01* 2.0E-02* liver NA medium/1000
1,2-Dichloropropane 3.7E-03* 1.1E-03* 3.7E-03 1.1E-03 NA nasal mucosa medium/300
BNAs
Benzo(a)anthracene [a] 3.0E-01 3.0E-02 3.0E-01* 3.0E-02* kidney NA low/3000
Benzo(b)fluoranthene[a] 3.0E-01 3.0E-02 3.0E-01* 3.0E-02* kidney NA low/3000
Benzo(a)pyrene [a] 3.0E-01 3.0E-02 3.0E-01* 3.0E-02* kidney NA low/3000
Dibenzo(a,h)anthracene[a] 3.0E-01 3.0E-02 3.0E-01* 3.0E-02* kidney NA low/3000
OCDD NA NA NA NA NA NA low/3000
PCBs (Arolcor 1254) 5.0E-05 2.0E-05 5.0E-05* 2.0-05* immune system NA NA
TRPHs 6.0E-01 6.0E-02 5.7E-02 5.7E-02 CNS,testicles CNS Medium/300
Metals
Antimony 4.0E-04 4.0E-04 NA NA increased mortality NA low/1000
Arsenic 3.0E-04 3.0E-04 NA NA skin NA medium/3
Beryllium 5.0E-03 5.0E-03 NA NA none NA low/100
Cadmium 5.0E-04* 5.0E-04* NA 5.7E-05* kidney NA high/10
Chromium VI 2.0E-02 5.0E-03 NA NA NA NA low/500
Copper 3.7E-02 3.7E-02 NA NA gastrointestinal tract NA NA
Fluoride 6.0E-02 6.0E-02 NA NA teeth NA high/1
Lead NA NA NA NA CNS CNS NA
References: IRIS, 1996; USEPA, 1996 (Region IX PRG tables); USEPA, 1995 (HEAST)
C Following USEPA Region IX guidance, route-to route extrapolation was assumed when route-specific values were not available.
[a] Pyrene is used as a surrogate for polycyclic aromatic hydrocarbons (PAHS).

[b] n-Hexane is used as a surrogate for total recoverable petroleum hydrocarbons (TRPHS).

[c] Based on current drinking water standard.

CNS Central nervous system.

Mg/kg/day Milligrams per kilogram per day.

NA Not available.

OCDD Octachloro-dibenzo-para-dioxion.

RfDo Inhalation reference dose.

RfDo Oral reference dose.
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Page 1 of 2
TABLE 3-49
CANCER SLOPE FACTORS, TUMOR SITES, AND USEPA CANCER CLASSIFICATIONS
FOR CONSTITUENTS OF CONCERN
Luke Air Force Base, Arizona

Constituent CSF (mg/kg/day) Tumor site USEPA
Oonstiuents Oral Inhalation Chronic Oral Inhalation Classification

VOCs

Bromodichloromethane 6.2E-02 NA large intestine/kidney NA B2
Bromoform 7.9E-03 3.9E-03 large intestine large intestine B2
Chloroform 6.1E-03 8.1E-02 kidney liver B2
Dibromochloromethane 8.4E-02 8.4E-02* liver NA C
1,2-Dichloropropane 6.8E-02 NA liver NA B2
BNAs

Benzo(a)anthracene [a] 7.3E-01 7.3E-01* stomach respiratory tract B2
Benzo(b)fluoranthene [a] 7.3E-01 7.3E-01* stomach respiratory tract B2
Benzo(a)pyrene [a] 7.3E+00 7.3E+00* stomach respiratory tract B2
Dibenzo(a,h)anthracene [a] 7.3E+00 7.3E+00* stomach respiratory tract B2
OCDD [b 1.5E+02 1.5E+02 liver respiratory tract B2
PCBs 7.7E+00 7.7E+00* liver NA B2
Metals

Arsenic 1.5E+00 1.5E+01 skin respiratory tract A
Beryllium 4.3E+00 8.4E+00 total tumors lung B2
Cadmium NAP 6.3E+00 NA respiratory tract B1
Chromium (Total) NAP 4.1E++01 NA lung A
Lead NA NA NA NA B2

Footnotes appear on Page 2.
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TABLE 3-49
CANCER SLOPE FACTORS, TUMOR SITES, AND USEPA CANCER CLASSIFICATIONS
FOR CONSTITUENTS OF CONCERN
Luke Air Force Base, Arizona

Page 2 of 2

References:

[b]
BNA
CSF

kg-day/mg
NA

OCDD
PAH

TCDD
TEF

VOCs

ATSDR, 1991b; IRIS, 1996; USEPA, 1996 (Region IX PRG tables); USEPA, 1992 (Dermal Risk Assessment
Supplemental Guidance).

Following USEPA Region IX guidance, route-to extrapolation was assumed when route-specific values were not
available.
CSFs for the carcinogenic PAHs were calculated using the CSFs for Benzo(a)pyrene and the following toxicity

equivalence factors (TEFs) recommended by USEPA (USEPA, 1993):

PAH TEF
Benzo(a) anthracene 0.1
Benzo(b)fluoranthene 0.1
Benzo(a)pyrene 10
Dibenzo(a,h)anthracene 10

CSFs for OCDD was calculated using the CSFs for TCDD and a TEF of (0.001).
Base-neutral and acid extractable compounds.
Cancer slope factor.

Kilograms-day per milligram.
Not available.

Octachloro-dibenzo-para-dioxion.

Polycyclic aromatic hydrocarbon.
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD).
Toxicity equivalence factor.

Volatile Organic Compounds.

G:\LUKE\OU-1ROD\TABLES\Oulcsf.xIs\11/6/98



EXPOSURE ASSUMPTIONS FOR AVERAGE AND REASONABLE MAXIMUM SOIL EXPOSURE SCENARIOS

TABLE 3-50

Luke Air Force Base, Arizona.

Future Excavation

Base Worker Military Personnel Worker Child Visitor
Average RME Average RME Average RME Average RME

AP (carcinogens; days/lifetime) 25,550 25,550 25,550 25,550 25,550 25,550 25,550 25,550
AP (non-carcinogens; days/lifetime) 2,190 9,125 1,095 1,825 42 84 3,285 3,285
BR (m?3he\r) 2.5% 2,58 2.5% 2.5% 2.5% 2.5% 3 3
BW (kg) 702 70?2 70?2 70?2 702 70?2 30 30
Cs (mg/kg) b c b C d e b c
ED (years) 6' 25° 3f 5f 1° 19 9v 99
EF (hours/day) 129 248 250 2502 30¢ 72° 129 249
ET (hours/day) 29 49 8 8?2 8 8?2 29 49
IR (mg/day) 50 50% 50 50 100° 480° 100°% 100%
SAR (mg/cn?-day) 0.2 1h 0.2 1n 0.2 1n 0.2 1n
SSA (cn?) 3,160" 3,160" 990’ 990! 3,160 3,160 3,700 3,700
a USEPA (1991a). Cm? Square centimeters.
b Average Concentration in surficial soils (for PSC DP-13 this includes Cy Soil concentration.

soils from 0 to 6 feet below ground surface). ED Exposure duration.
c Lesser of maximum concentration or 95 percent UCL on the arithmetic EF Exposure frequency.

average for surficial soils (for PSC DP-13 this includes soils from0to 6  ET Exposure time.

feet below ground surface). R Soil ingestion rate.
d Average concentration in surface and subsurface soils combined. kg Kilograms.
e Lesser of maximum concentration or 95 percent UCL on the arithmetic mé/hr Cubic meters per hour.

average for surface and subsurface soils combined. mg Milligrams.
f Information from Luke AFB (Geraghty & Miller, 1992). mg/day Milligrams per day.
g Professional judgment based on available information. mg/cn?-day Milligram per square centimeter per day.
h USEPA (1992). PSC Potential source of contamination.
i USEPA (1989c). RME Reasonable maximum exposure.
AP Averaging period. SAR Skin adherence rate.
BR Breathing rate. SSA Skin surface area.
BW Body weight. UCL Upper confidence limit.
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TABLE 3-51

EXPOSURE ASSUMPTIONS FOR AVERAGE AND REASONABLE MAXIMUM SOIL EXPOSURE SCENARIOS

Luke Air Force Base, Arizona.

Base Worker

Military Personnel

Base Resident

Average RME Average RME Average RME

AP (carcinogens)(daysl/lifetime) 25,550 25,550 25,550 25,550 25,550 25,550
AP (non-corcinogens)(days/lifetime) 2,190 9,125 1,095 1,825 1,095 1,825
BW (kg) 70° 702 70?2 70° 70° 70°
Cgw (mg/kg) b c b c b c
ED (years) 6° 252 3¢ 54 3¢ 5¢
EF (days/year) 2502 2502 2502 2502 3507 3507
ET (minutes/day) gef 16°9 2eh 40 10° 208K
IR (L/day) 1@ 1@ 18 18 28 28
SSA (cm?) 1,980 1,980 840" 840" 15,520' 15,520'

USEPA (1991a). ED Exposure duration.

Average concentration in groundwater. EF Exopsure frequency.

Lesser of maimum conentration or 95 percent UCL on the arithmetic average.  ET Exposure time.

Information from Luke AFB (Geraghty & Miller, 1992). IR Groundwater ingestion rate.

Professional judgment based on available information. kg Kilograms.

Assumes 4 events/day x 2 minutes/event. mg Milligrams

Assumes 8 events/day x 2 minutes/event. L/day Liters per day.

Assumes 4 events/day x 0.5 minutes/event. SSA Skin surface area.

Assumes 8 events/day x 0.5 minutes/event. UCL Upper confidence limit.

Assumes 1 event/day x 10 minutes/event.
Assumes 1 event/day x 20 minutes/event.
USEPA (1992).

Skin surface area of hands and forearms.
Skin surface area of hands.

Eighty percent of total body surface area
Averaging period.

BW Body weight.

Square centimeters.

Cgw  Groundwater concentration.

%O S 3 —xXT T SQ "0 o0 oCQ
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TABLE 3-52

CURRENT TOTAL SITE HUMAN-HEALTH RISK SUMMARY

FOR AVERAGE EXPOSURE
Luke Air Force Base, Arizona

Pagelof 7

Receptor
Operable PSC Media Potential Current Potential Current Potential Current Potential Current
Unit Base Worker Military Personnel Child Visitor Base Resident
ELCR HI ELCR HI ELCR HI ELCR HI
Ou-1 RW-02
Groundwater [a] 1E-05 0.5 6E-06 05 -- -- 2E-05 2
+ Soil 2E-108 0.0004 2E-07 0.007 - - - - - - - -
Total Risks* 1E-05 0.5 6E-06 0.5 -- 2E-05 2
Arsenic in Groundwater 1E-05 0.3 5E-06 0.3 -- -- 1E-05 0.7
Arsenic in Soil* 1E-08 0.0003 1E-07 0.006 -- -- -- --
- Beryllium in Soil* ND ND ND ND .- .- .- .-
Total Risks** 1E-08 0.2 1E-06 0.2 -- -- 1E-05 1
Ou-1 LF-03
Groundwater [a] 1E-05 0.5 6E-06 05 -- -- 2E-05 2
+ Sail 2E-08 0.0003 - - - - - - - - - - - -
Total Risks* 1E-05 0.5 6E-06 0.5 -- -- 2E-05 2
Arsenic in Groundwater 1E-05 0.3 5E-06 0.3 -- -- 1E-05 0.7
Arsenic in Soil* 1E-08 0.0003 -- -- -- -- -- -
- Beryllium in Soil* 8E-09 0.000005 -- -- -- -- -- --
Total Risks** 2E-09 0.2 1E-06 0.2 -- -- 1E-05 1
Ou-1 FT-07 (Pre-Remediation)
Groundwater[a] 1E-05 0.5 6E-06 0.5 -- -- 2E-05 2
+  Soil [b] NC 0.000009 - - -- -- - - - - - -
Total Risks* 1E-05 0.5 6E-06 0.5 -- -- 2E-05 2
Arsenic in Groundwater 1E-05 0.3 5E-06 0.3 -- -- 1E-05 0.7
Arsenic in Soil* ND ND -- -- -- -- -- --
- Beryllium in Soil* ND ND -- -- -- -- -- --
Total Risks** NEG 0.2 1E-06 0.2 - - - - 1E-05 1

Footnotes appear on Page 7.
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TABLE 3-52

CURRENT TOTAL SITE HUMAN-HEALTH RISK SUMMARY
FOR AVERAGE EXPOSURE
Luke Air Force Base, Arizona

Page2 of 7

Receptor
Operable PSC Media Potential Current Potential Current Potential Current Potential Current
Unit Base Worker Military Personnel Child Visitor Base Resident
ELCR HI ELCR HI ELCR HI ELCR HI
OU-1 FT-07 (Post-Remediation)
Groundwater [a] 1E-05 0.5 6E-06 05 -- -- 2E-05 2
+ Soil [c] 2E-08 0.0006 - - - - - - - - - - - -
Total Risks* 1E-05 0.5 6E-06 0.5 -- -- 2E-05 2
Arsenic in Groundwater 1E-05 0.3 5E-06 0.3 -- -- 1E-05 0.7
Arsenic in Soil* 1E-08 0.0003 -- -- -- -- -- --
- Beryllium in Soil* ND ND - - - - - - - - - - - -
Total Risks** 1E-08 0.2 1E-06 0.2 -- -- 1E-05 1
OuU-1 SS-11
Groundwater [a] 1E-05 0.5 6E-06 05 -- -- 2E-05 2
+ Soll 7E-05 0.00002 - - - - - - - - - - - -
Total Risks* 1E-05 0.5 6E-06 0.5 -- -- 2E-05 2
Arsenic in Groundwater 1E-05 0.3 5E-06 0.3 -- -- 1E-05 0.7
Arsenic in Soil* -- -- -- -- -- -- -- --
- Beryllium in Soil* -- - - - - - - - - - - - - - -
Total Risks** 7E-10 0.2 1E-06 0.2 -- -- 1E-05 1
Ou-1 oT-12
Groundwater [a] 1E-05 0.5 6E-06 05 -- -- 2E-05 2
+ Soll 4E-08 0.0004 - - - - - - - - - - - -
Total Risks* 1E-05 0.5 6E-06 0.5 -- -- 2E-05 2
Arsenic in Groundwater 1E-05 0.3 5E-06 0.3 -- -- 1E-05 0.7
Arsenic in Soil* 1E-08 0.0003 -- -- -- -- -- --
- Beryllium in Soil* 8E-09 0.000005 - - - - - - - - - - - -
Total Risks** 2E-08 0.2 1E-06 0.2 - - - - 1E-05 1

Footnotes appear on Page 7.
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TABLE 3-52
CURRENT TOTAL SITE HUMAN-HEALTH RISK SUMMARY
FOR AVERAGE EXPOSURE
Luke Air Force Base, Arizona

Page 3 of 7

Receptor
Operable PSC Media Potential Current Potential Current Potential Current Potential Current
Unit Base Worker Military Personnel Child Visitor Base Resident
ELCR HI ELCR HI ELCR HI ELCR HI
Ou-1 DP-13
Groundwater [a] 1E-05 0.50.5 6E-06 05 -- -- 2E-05 2
+ Soil 2E-08 0.0004 2E-6 0.05 - - - - - - - -
Total Risks* 1E-05 0.5 8E-06 0.6 -- -- 2E-05 2
Arsenic in Groundwater 1E-05 0.3 5E-06 0.3 -- -- 1E-05 0.7
Arsenic in Soil* 1E-08 0.0003 1E-07 0.006 -- -- -- --
- Berylliumin Soil* 8E-09 0.000005 5E-08 0.00006 - - - - - - - -
Total Risks** 2E-09 0.2 3E-06 0.2 -- -- 1E-05 1
Ou-1 LF-14
Groundwater [a] 1E-05 0.5 6E-06 05 -- -- 2E-05 2
+ Soil 8E-08 0.002 - - 0.05 - - - - - - - -
Total Risks* 1E-05 0.5 6E-06 0.6 -- -- 2E-05 2
Arsenic in Groundwater 1E-05 0.3 5E-06 0.3 -- -- 1E-05 0.7
Arsenic in Soil* 1E-08 0.0003 -- -- -- -- -- --
- Beryllium in Soil* 8E-09 0.000005 - - -- - - - - - - - -
Total Risks** 6E-08 0.2 1E-06 0.2 -- -- 1E-05 1
OuU-1 SS-17
Groundwater[a] 1E-05 0.5 6E-06 05 -- -- 2E-05 2
+ Soll 3E-08 0.0005 - - - - - - - - - - - -
Total Risks* 1E-05 0.5 6E-06 0.5 -- -- 2E-05 2
Arsenic in Groundwater 1E-05 0.3 5E-06 0.3 -- -- 1E-05 0.7
Arsenic in Soil* 1E-08 0.0003 -- -- -- -- -- --
- Beryllium in Soil* 8E-09 0.000005 - - - - - - - - - - - -
Total Risks** 1E-08 0.2 1E-06 0.2 - - - - 1E-05 1

Footnotes appear on Page 7.
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TABLE 3-52
CURRENT TOTAL SITE HUMAN-HEALTH RISK SUMMARY
FOR AVERAGE EXPOSURE
Luke Air Force Base, Arizona

Page4 of 7

Receptor
Operable PSC Media Potential Current Potential Current Potential Current Potential Current
Unit Base Worker Military Personnel Child Visitor Base Resident
ELCR HI ELCR HI ELCR HI ELCR HI
OuU-1 SD-20
Groundwater [a] 1E-05 0.5 6E-06 05 -- -- 2E-05 2
+  Soil 2E-08 0.0003 -- -- 1E-07 0.002 -- -
Total Risks* 1E-05 0.5 6E-06 05 1E-07 0.002 2E-05 2
Arsenic in Groundwater 1E-05 0.3 5E-06 0.3 -- -- 1E-05 0.7
Arsenic in Soil* 1E-08 0.0003 -- -- 8E-08 0.001 -- -
- Beryllium in Soil* 8E-09 0.000005 - - 4E-08 0.00002 -- --
Total Risks** 2E-09 0.2 1E-06 0.2 NEG 0.001 1E-05 1
Ou-1 SD-21
Groundwater [a] 1E-05 0.3 6E-06 05 -- -- 2E-05 2
Sail 3E-08 0.0003 -- -- 2E-07 0.002 -- -
+ Surface Water and/or Sediment 4E-08 0.001 -- -- 1E-07 0.002 -- --
Total Risks* 1E-05 0.5 6E-06 05 3E-07 0.004 2E-05 2
Arsenic in Groundwater 1E-05 0.3 5E-06 0.3 -- -- 1E-05 0.7
Arsenic in Soil* 1E-08 0.0003 -- -- 8E-08 0.001 -- -
- Beryllium in Soil* 8E-09 0.000005 -- -- 4E-08 0.00002 -- -
Total Risks** 5E-08 0.2 1E-06 0.2 2E-07 0.003 1E-05 1
OuU-1 LF-25
Groundwater[a] 1E-05 0.5 6E-06 05 -- -- 2E-05 2
+ Soil ] 4E-08 0.02 -- -- -- -- -- -
Total Risks* 1E-05 0.5 6E-06 05 - -- 2E-05 2
Arsenic in Groundwater 1E-05 0.3 5E-06 0.3 - -- 1E-05 0.7
Arsenic in Soil* 1E-08 0.0003 -- -- - -- -- -
- Beryllium in Soil* 8E-09 0.000005 -- -- -- -- -- -
Total Risks** 2E-08 0.2 1E-06 0.2 -- -- 1E-05 1

Footnotes appear on Page 7.
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TABLE 3-52

CURRENT TOTAL SITE HUMAN-HEALTH RISK SUMMARY

FOR AVERAGE EXPOSURE
Luke Air Force Base, Arizona

Page5of 7

Receptor
Operable PSC Media Potential Current Potential Current Potential Current Potential Current
Unit Base Worker Military Personnel Child Visitor Base Resident
ELCR HI ELCR HI ELCR HI ELCR HI
Ou-1 SD-26
Groundwater [a] 1E-05 0.5 6E-06 05 -- -- 2E-05 2
+ Soil 2E-08 0.0004 - -- 1E-07 0.003 -- -
Total Risks* 1E-05 0.5 6E-06 0.5 1E-07 0.003 2E-05 2
Arsenic in Groundwater 1E-05 0.3 5E-06 0.3 -- -- 1E-05 0.7
Arsenic in Soil* 1E-08 0.0003 - = 8E-08 0.001 - -
- Berylliumin Soil* 8E-09 0.000005 -- -- 4E-08 0.00002 - --
Total Risks** 2E-09 0.2 1E-06 0.2 NEG 0.002 1E-05 1
Ou-1 LF-37
Groundwater [a] 1E-05 0.5 6E-06 05 -- -- 2E-05 2
+ Soil 3E-08 0.0004 - -- -- -- -- -
Total Risks* 1E-05 0.5 6E-06 0.5 - - 2E-05 2
Arsenic in Groundwater 1E-05 0.3 5E-06 0.3 -- -- 1E-05 0.7
Arsenic in Soil* 1E-08 0.0003 -- -- -- -- -- --
- Beryllium in Soil* 8E-09 0.000005 -- -- -- -- -- --
Total Risks** 1E-08 0.2 1E-06 0.2 - - 1E-05 1
Ou-1 SD-38
Groundwater[a] 1E-05 0.5 6E-06 05 -- -- 2E-05 2
+ Sall -- -- - -- -- -- -- -
Total Risks* 1E-05 0.5 6E-06 0.5 - - 2E-05 2
Arsenic in Groundwater 1E-05 0.3 5E-06 0.3 -- -- 1E-05 0.7
Arsenic in Soil* - - -- -- - -- -- --
- Beryllium in Soil* - -- -- -- -- -- -- --
Total Risks** NEG 0.2 1E-06 0.2 -- -- 1E-05 1

Footnotes appear on Page 7.
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TABLE 3-52
CURRENT TOTAL SITE HUMAN-HEALTH RISK SUMMARY

FOR AVERAGE EXPOSURE
Luke Air Force Base, Arizona

Page 6 of 7

Receptor
Operable PSC Media Potential Current Potential Current Potential Current Potential Current
Unit Base Worker Military Personnel Child Visitor Base Resident
ECLR HI ECLR HI ECLR HI ECLR HI
Ou-1 SD-39
Groundwater [a] 1E-05 0.5 6E-06 0.5 - - 2E-05 2
+ Soail 3E-08 0.001 3E-07 0.01 -- -- -- -
Total Risks* 1E-05 0.5 6E-06 0.5 -- -- 2E-05 2
Arsenic in Groundwater 1E-05 0.3 5E-06 0.3 -- -- 1E-05 0.7
Arsenic in Soil* 1E-08 0.0003 1E-07 0.006 -- -- -- --
- Beryllium in Soil* ND ND ND ND -- -- -- --
Total Risks** 2E-08 0.2 1E-06 0.2 - - 1E-05 1
Ou-1 0oT-41
Groundwater [a] 1E-05 0.5 6E-06 0.5 - - 2E-05 2
+ Sediment - -- -- -- -- -- -- --
Total Risks* 1E-05 0.5 6E-06 0.5 -- -- 2E-05 2
Arsenic in Groundwater 1E-05 0.3 5E-06 0.3 -- -- 1E-05 0.7
Arsenic in Soil* - -- -- -- -- -- -- --
- Beryllium in Soil* -- -- - -- -- -- -- --
Total Risks** NEG 0.2 1E-06 0.2 -- - 1E-05 1
Ou-1 SS-42
Groundwater [a] 1E-05 0.5 6E-06 0.5 - - 2E-05 2
+ Soail 2E-09 0.00006 2E-08 0.0008 -- -- -- -
Total Risks* 1E-05 0.5 6E-06 0.5 -- -- 2E-05 2
Arsenic in Groundwater 1E-05 0.3 5E-06 0.3 -- -- 1E-05 0.7
Arsenic in Soil* - -- -- -- -- -- -- --
- Beryllium in Soil* -- -- - -- -- -- -- --
Total Risks** 2E-09 0.2 1E-06 0.2 - -- 1E-05 1

Footnotes appear on Page 7.
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Page 7 of 7

TABLE 3-52
CURRENT TOTAL SITE HUMAN-HEALTH RISK SUMMARY
FOR AVERAGE EXPOSURE
OPERABLE UNITS 1 AND 2
Luke Air Force Base, Arizona

Italics
*

*%

[a]
[b]
[c]

Average
ELCR
HI

NA

NC

ND
NEG

PSC
ou

Indicate risks from background concentrations.

Total risk calculation is the sum of risk from groundwater and soil.

Total risk calculation is the total PSC risk from groundwater and soil minus risks from background concentrations of arsenic in groundwater and soil, and beryllium
in soil.

Current ground-water risk calculated using production well data.

Risk calculated using pre-remediation data.

Risks calculated using post-remediation data.

Not quantitatively evaluated.

Reasonable average exposure.

Excess lifetime cancer risk.
Hazard index.

Nat available.
No carcinogenic constituents of concern.

Constituent riot detected at PSC.

Negligible; total PSC risk without risks from background concentrations is negligible, either below
regulatory guideline (ELCR < 1E-6, HI < 1) or value is < or = 0.

Potential source of contamination.

Operable unit
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CURRENT TOTAL SITE HUMAN-HEALTH RISK SUMMARY
FOR REASONABLE MAXIMUM EXPOSURE
Luke Air Force Base, Arizona

TABLE 3-53

Page 1 of 7

Receptor
Operable PSC Media Potential Current Potential Current Potential Current Potential Current
Unit Base Worker Military Personnel Child Visitor Base Resident
ECLR Hl ECLR HI ECLR HI ECLR HI
OuU-1 RW-02
Groundwater [a] 7E-05 0.8 2E-05 0.8 -- -- 4E-05 2
+ Soil 3E-07 0.003 4E-07 0.01 -- -- - --
Total Risks* 7E-05 0.8 2E-05 0.8 - - 4E-05 2
Arsenic in Groundwater 3E-04 2 5E-05 2 -- -- 1E-04 5
Arsenic in Soil* 3E-07 0.002 5E-07 0.02 -- -- -- --
- Beryllium in Soil* ND ND ND ND - - - -
Total Risks** NEG NEG NEG NEG - - NEG 1
OuU-1 LF-03
Groundwater [a] 7E-05 0.8 2E-05 0.8 -- -- 4E-05 2
+ _Soil 6E-07 0.001 - -- -- -- - --
Total Risks* 7E-05 0.8 2E-05 0.8 - - 4E-05 2
Arsenic in Groundwater 3E-04 2 5E-05 2 -- -- 1E-04 5
Arsenic in Soil* 3E-07 0.002 - - - - - -
- Beryllium in Soil* 6E-07 0.00008 - - - - - -
Total Risks** NEG NEG NEG NEG - - NEG 1
Ou-1 FT-07 (Pre-Remediation)
Groundwater [a] 7E-05 0.8 2E-05 0.8 -- -- 4E-05 2
+ Soil [b] NC 0.002 - -- -- -- - --
Total Risks* 7E-05 0.8 2E-05 0.8 - - 4E-05 2
Arsenic in Groundwater 3E-04 2 5E-05 2 -- -- 1E-04 5
Arsenic in Soil* ND ND - - - - - -
- Beryllium in Soil* ND ND - -- -- -- - -
Total Risks** NEG NEG NEG NEG - - NEG 1

Footnotes appear on Page 7.
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CURRENT TOTAL SITE HUMAN-HEALTH RISK SUMMARY
FOR REASONABLE MAXIMUM EXPOSURE
Luke Air Force Base, Arizona

TABLE 3-53

Page 2 of 7

Receptor
Operable PSC Media Potential Current Potential Current Potential Current Potential Current
Unit Base Worker Military Personnel Child Visitor Base Resident
ECLR Hl ECLR HI ECLR HI ECLR HI
OuU-1 FT-07 (Post-Remediation)
Groundwater [a] 7E-05 0.8 2E-05 0.8 -- -- 4E-05 2
+ Sail [c] 3E-07 0.01 - -- -- -- - --
Total Risks* 7E-05 0.8 2E-05 0.8 - - 4E-05 2
Arsenic in Groundwater 3E-04 2 5E-05 2 -- -- 1E-04 5
Arsenic in Soil* 3E-07 0.002 - - - - - -
- Berylliumin Soil* ND ND - - - - - --
Total Risks** NEG NEG NEG NEG - - NEG 1
OuU-1 SS-11
Groundwater [a] 7E-05 0.8 2E-05 0.8 -- -- 4E-05 2
+ _Soil 2E-08 0.0004 - -- -- -- - --
Total Risks* 7E-05 0.8 2E-05 0.8 - - 4E-05 2
Arsenic in Groundwater 3E-04 2 5E-05 2 -- -- 1E-04 5
Arsenic in Soil* -- -- - -- -- -- - --
- Berylliumin Soil* -- -- -- - - - -- --
Total Risks** NEG NEG NEG NEG - - NEG 1
OuU-1 OT-12
Groundwater [a] 7E-05 0.8 2E-05 0.8 -- -- 4E-05 2
+ _Soil 1E-06 0.007 - -- -- -- - --
Total Risks* 7E-05 0.8 2E-05 0.8 - - 4E-05 2
Arsenic in Groundwater 3E-04 2 5E-05 2 -- -- 1E-04 5
Arsenic in Soil* 3E-07 0.002 - - - - - -
- Beryllium in Soil* 6E-07 0.00008 - - - - - -
Total Risks** NEG NEG NEG NEG - - NEG 1

Footnotes appear on Page 7.
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TABLE 3-53
CURRENT TOTAL SITE HUMAN-HEALTH RISK SUMMARY
FOR REASONABLE MAXIMUM EXPOSURE

Luke Air Force Base, Arizona

Page 3 of 7

Receptor
Operable PSC Media Potential Current Potential Current Potential Current Potential Current
Unit Base Worker Military Personnel Child Visitor Base Resident
ECLR Hl ECLR HI ECLR HI ECLR HI
OuU-1 DP-13
Groundwater [a] 7E-05 0.8 2E-05 0.8 - - 4E-05 2
+ Soil 5E-07 0.005 8E-06 04 - - -- -
Total Risks* 7E-05 0.8 3E-05 1 -- - 4E-05 2
Arsenic in Groundwater 3E-04 2 5E-05 2 -- -- 1E-04 5
Arsenic in Soil* 3E-07 0.002 5E-07 0.02 -- -- -- --
- Beryllium in Soil* 6E-07 0.00008 5E-07 0.0003 - - - -
Total Risks** NEG NEG 8E-06 NEG - - NEG 1
OuU-1 LF-14
Groundwater [a] 7E-05 0.8 2E-05 0.8 -- -- 4E-05 2
+ _Soil 3E-06 0.08 -- -- -- -- -- -
Total Risks* 7E-05 0.9 2E-05 0.8 - - 4E-05 2
Arsenic in Groundwater 3E-04 2 5E-05 2 -- -- 1E-04 5
Arsenic in Soil* 3E-07 0.002 - - - - - -
- Beryllium in Soil* 6E-07 0.00008 - - - - - -
Total Risks** 5E-06 NEG NEG NEG - - NEG 1
OuU-1 SS-17
Groundwater [a] 7E-05 0.8 2E-05 0.8 -- -- 4E-05 2
+ _Soil 1E-06 0.03 -- -- -- -- -- -
Total Risks* 7E-05 0.8 2E-05 0.8 - - 4E-05 2
Arsenic in Groundwater 3E-04 2 5E-05 2 -- -- 1E-04 5
Arsenic in Soil* 3E-07 0.002 - - - - - -
- Beryllium in Soil* 6E-07 0.00008 - - - - - -
Total Risks** NEG NEG NEG NEG - - NEG 1

Footnotes appear on Page 7.
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FOR REASONABLE MAXIMUM EXPOSURE
Luke Air Force Base, Arizona

TABLE 3-53
CURRENT TOTAL SITE HUMAN-HEALTH RISK SUMMARY

Paged of 7

Receptor
Operable PSC Media Potential Current Potential Current Potential Current Potential Current
Unit Base Worker Military Personnel Child Visitor Base Resident
ECLR HI ECLR HI ECLR HI ECLR HI
Ou-1 SD-20
Groundwater [a] 7E-05 0.8 2E-05 0.8 -- -- 4E-05 2
+ Soil 5E-07 0.004 -- - 6E-07 0.01 -- --
Total Risks* 7E-05 0.8 2E-05 0.8 6E-07 0.01 4E-05 2
Arsenic in Groundwater 3E-04 2 5E-05 2 -- -- 1E-04 5
Arsenic in Soil* 3E-07 0.002 -- - 5E-07 0.008 -- -
- Berylliumin Soil* 6E-07 0.00008 -- -- 6E-07 0.0002 -- -
Total Risks** NEG NEG NEG NEG NEG 0.002 NEG 1
Ou-1 SD-21
Groundwater [a] 7E-05 0.8 2E-05 0.8 -- -- 4E-05 2
Soil 8E-07 0.001 -- - 9E-07 0.005 -- -
+ Surface Water and/or Sediment 1E-06 0.004 -- -- 1E-08 0.02 -- --
Total Risks* 7E-05 0.8 2E-05 0.8 2E-06 0.03 4E-05 2
Arsenic in Groundwater 3E-04 2 5E-05 2 -- -- 1E-04 5
Arsenic in Soil* 3E-07 0.002 -- - 5E-07 0.008 - -
- Berylliumin Soil* 6E-07 0.00008 -- -- 6E-07 0.0002 -- --
Total Risks** NEG NEG NEG NEG 8E-07 0.02 NEG 1
Ou-1 LF-25
Groundwater [a] 7E-05 0.8 2E-05 0.8 -- -- 4E-05 2
+ Saoll 2E-06 0.5 -- - - -- -- --
Total Risks* 7E-05 1 2E-05 0.8 - - 4E-05 2
Arsenic in Groundwater 3E-04 2 5E-05 2 -- -- 1E-04 5
Arsenic in Soil* 3E-07 0.002 - -- -- -- -- --
- Beryllium in Soil* 6E-07 0.00008 -- - - -- - --
Total Risks** NEG NEG NEG NEG - -- NEG 1

Footnotes appear on Page 7.
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FOR REASONABLE MAXIMUM EXPOSURE
Luke Air Force Base, Arizona

TABLE 3-53
CURRENT TOTAL SITE HUMAN-HEALTH RISK SUMMARY

Page5of 7

Receptor
Operable PSC Media Potential Current Potential Current Potential Current Potential Current
Unit Base Worker Military Personnel Child Visitor Base Resident
ECLR HI ECLR HI ECLR HI ECLR HI
Ou-1 SD-26
Groundwater [a] 7E-05 0.8 2E-05 0.8 -- -- 4E-05 2
+ Soail 5E-07 0.008 - -- 6E-07 0.02 -- --
Total Risks* 7E-05 0.8 2E-05 0.8 6E-07 0.02 4E-05 2
Arsenic in Groundwater 3E-04 2 5E-05 2 -- -- 1E-04 5
Arsenic in Soil* 3E-07 0.002 - -- 5E-07 0.008 -- --
- Beryllium in Soil* 6E-07 0.00008 -- - 6E-07 0.0002 -- --
Total Risks** NEG NEG NEG NEG NEG 0.01 NEG 1
Ou-1 LF-37
Groundwater [a] 7E-05 0.8 2E-05 0.8 - -- 4E-05 2
+ Saoll 8E-07 0.005 - -- -- -- - --
Total Risks* 7E-05 0.8 2E-05 0.8 -- -- 4E-05 2
Arsenic in Groundwater 3E-04 2 5E-05 2 -- -- 1E-04 5
Arsenic in Soil* 3E-07 0.002 -- -- -- -- -- --
- Beryllium in Soil* 6E-07 0.00008 -- - - - -- --
Total Risks** NEG NEG NEG NEG -- -- NEG 1
Ou-1 SD-38
Groundwater [a] 7E-05 0.8 2E-05 0.8 -- -- 4E-05 2
+ Solil -- -- -- -- -- -- -- --
Total Risks* 7E-05 0.8 2E-05 0.8 -- -- 4E-05 2
Arsenic in Groundwater 3E-04 2 5E-05 2 -- -- 1E-04 5
Arsenic in Soil* -- -- -- -- -- -- -- --
- Beryllium in Soil* -- -- -- -- -- -- -- --
Total Risks** NEG NEG NEG NEG -- -- NEG 1

Footnotes appear on Page 7.
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TABLE 3-53
CURRENT TOTAL SITE HUMAN-HEALTH RISK SUMMARY
FOR REASONABLE MAXIMUM EXPOSURE
Luke Air Force Base, Arizona

Receptor
Operable PSC Media Potential Current Potential Current Potential Current Potential Current
Unit Base Worker Military Personnel Child Visitor Base Resident
ECLR HI ECLR HI ECLR HI ECLR HI
Ou-1 SD-39
Groundwater [a] 7E-05 0.8 2E-05 0.8 - - 4E-05 2
+ Soail 4E-07 0.008 6E-07 0.02 -- -- - --
Total Risks* 7E-05 0.8 2E-05 0.8 -- -- 4E-05 2
Arsenic in Groundwater 3E-04 2 5E-05 2 -- -- 1E-04 5
Arsenic in Soil* 3E-07 0.002 5E-07 0.02 -- -- -- --
- Beryllium in Soil* ND ND ND ND - - -- --
Total Risks** NEG NEG NEG NEG -- -- NEG 1
Ou-1 OT-41
Groundwater [a] 7E-05 0.8 2E-05 0.8 -- -- 4E-05 2
Soil - -- - -- -- -- - --
+ Sediment -- -- -- -- -- -- -- --
Total Risks* 7E-05 0.8 2E-05 0.8 -- -- 4E-05 2
Arsenic in Groundwater 3E-04 2 5E-05 2 -- -- 1E-04 5
Arsenic in Soil* -- -- -- -- -- -- -- --
- Beryllium in Soil* -- -- -- -- -- -- -- --
Total Risks** NEG NEG NEG NEG -- -- NEG 1
Ou-1 SS-42
Groundwater [a] 7E-05 0.8 2E-05 0.8 -- -- 4E-05 2
+ Soail 6E-08 0.01 6E-08 0.004 -- -- - --
Total Risks* 7E-05 0.8 2E-05 0.8 -- -- 4E-05 2
Arsenic in Groundwater 3E-04 2 5E-05 2 -- -- 1E-04 5

Arsenic in Soil* - -- - - - - - -
- Beryllium in Soil* - -- - - - - - -
Total Risks** NEG NEG NEG NEG -- -- NEG 1
Footnotes appear on Page 7.
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TABLE 3-53
CURRENT TOTAL SITE HUMAN-HEALTH RISK SUMMARY
FOR REASONABLE MAXIMUM EXPOSURE
OPERABLE UNITS 1 AND 2
Luke Air Fome Base, Arizona

Italics Indicate risks from background concentrations.

* Total risk calculation is the sum of risk from groundwater and soil.

* Total risk calculation is the total PSC risk from groundwater and soil minus risks from background concentrations of arsenic in groundwater
and soil, and beryllium in soil.

[a] Current ground-water risk calculated using production well data.

[b] Risks calculated using pre-remediation data.

[c] Risks calculated using post-remediation data.

-- Not quantitatively evaluated.
Average Reasonable average exposure.

ELCR Excess lifetime cancer risk.

HI Hazard index.

NA Not available.

NC No carcinogenic constituents of concern.

ND Constituent not detected at PSC.

NEG Negligible; total PSC risk without risks from background concentrations is negligible, either below
regulatory guideline (ELCR <1 E-6, HI < 1) or value is<or =0.

PSC Potential source of contamination.

ou Operable unit
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TABLE 3-54
HYPOTHETICAL FUTURE TOTAL SITE HUMAN-HEALTH RISK SUMMARY
FOR AVERAGE EXPOSURE
OPERABLE UNITS 1 AND 2
Luke Air Force Base, Arizona

Pagelof 7

Operable
Unit

Ou-1

Ou-1

Ou-1

PSC

RW-02

LF-03

FT-07

Media

Groundwater [a]
Soil

Total Risks*

Arsenic in Groundwater
Arsenic in Soil*
Beryllium in Soil*

Total Risks**

Groundwater [a]
Soil

Total Risks*

Arsenic in Groundwater
Arsenic in Soil*
Beryllium in Soil*

Total Risks**

(Pre-Remediation)

+

Groundwater [a]
Soil [b]

Total Risks*

Arsenic in Groundwater
Arsenic in Soil*
Beryllium in Soil*

Total Risks**

Receptor
Potential Current Potential Current Potential Current Potential Current
Base Worker Military Personnel Child Visitor Base Resident
ECLR HI ECLR HI ECLR HI ECLR HI
1E-05 0.3 6E-06 0.3 -- -- 2E-05 0.9
2E-08 0.0004 2E-07 0.007 2E-08 0.06 -- --
1E-05 0.3 6E-06 0.3 2E-08 0.06 2E-05 0.9
1E-05 0.3 5E-06 0.3 -- -- 1E-05 0.7
1E-08 0.0003 1E-07 0.006 1E-08 0.01 -- --
ND ND ND ND 4E-09 0.0001 -- --
1E-08 0.0001 1E-06 0.001 6E-09 0.05 1E-05 0.2
2E-08 0.0003 -- -- 3E-08 0.05 -- --
2E-08 0.0003 -- -- 3E-08 0.05 -- --
1E-08 0.0003 -- -- 1E-08 0.01 -- --
8E-09 0.000005 -- -- 4E-09 0.0001 -- --
2E-09 NEG -- -- 2E-08 0.04 -- --
2E-07 0.007 8E-08 0.007 -- -- 2E-07 0.02
NC 0.000009 -- -- 3E-09 0.004 -- --
2E-07 0.007 8E-08 0.007 3E-09 0.004 2E-07 0.02
ND ND ND ND -- -- ND ND
ND ND -- -- 1E-08 0.01 -- --
ND ND -- -- ND ND -- --
2E-07 0.007 8E-08 0.007 NEG NEG 2E-07 0.02

Footnotes appear on Page 7.
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TABLE 3-54

HYPOTHETICAL FUTURE TOTAL SITE HUMAN-HEALTH RISK SUMMARY
FOR AVERAGE EXPOSURE

OPERABLE UNITS 1 AND 2

Luke Air Force Base, Arizona

Page 2 of 7

Receptor
Operable  PSC Media Hypothetical Future Hypothetical Future Hypothetical Future Hypothetical Future
Unit Base Worker Military Personnel Excavation Worker Base Resident
ECLR HI ECLR HI ECLR HI ECLR HI
OuU-1 FT-07 (Post -Remediation)
Groundwater 2E-07 0.007 8E-08 0.007 - - 2E-07 0.02
+ Sall 2E-08 0.0006 - - 1E-08 0.03 - -
Total Risks* 2E-07 0.008 8E-08 0.007 1E-08 0.03 2E-07 0.02
Arsenic in Groundwater ND ND ND ND -- - ND ND
Arsenic in Soil* 1E-08 0.0003 - - 1E-08 0.01 - -
- Beryllium in Soil* ND ND -- -- ND ND -- --
Total Risks** 2E-07 0.007 8E-08 0.007 NEG 0.02 2E-07 0.02
Ou-1 SS-11
Groundwater [a] -- -- - -- -- -- -- -
+ Soil 7E-10 0.00002 -- - - - - -
Total Risks* 7E-10 0.00002 - - -- - -- -
Arsenic in Groundwater -- - - -- -- - -- -
Arsenic in Soil* -- - - -- -- - -- -
- Beryllium in Soil* - - - - - - - -
Total Risks** 7E-10 0.00002 - - - - - -
Ou-1 OoT-12
Groundwater [a] - - - - - - - -
+ Sall 4E-08 0.0004 -- - 2E-08 0.02 - --
Total Risks* 4E-08 0.0004 - - 2E-08 0.02 - --
Arsenic in Groundwater - -- -- - -- - -- -
Arsenic in Soil* 1E-08 0.0003 -- - 1E-08 0.01 - --
- Beryllium in Soil* 8E-09 0.000005 -- -- 4E-09 0.0001 -- --
Total Risks** 2E-08 0.0001 -- -- 6E-09 0.01 - --

Footnotes appear on Page 7.
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TABLE 3-54
HYPOTHETICAL FUTURE TOTAL SITE HUMAN-HEALTH RISK SUMMARY
FOR AVERAGE EXPOSURE
OPERABLE UNITS 1 AND 2
Luke Air Force Base, Arizona

Page 3 of 7

Receptor
Operable  PSC Media Hypothetical Future Hypothetical Future Hypothetical Future Hypothetical Future
Unit Base Worker Military Personnel Excavation Worker Base Resident
ECLR Hi ECLR HI ECLR HI ECLR HI
Ou-1 DP-13
Groundwater - - - - - - - -
+ Sall 2E-08 0.0004 2E-06 0.05 6E-08 0.09 - -
Total Risks* 2E-08 0.0004 2E-06 0.05 6E-08 0.09 - -
Arsenic in Groundwater -- -- -- -- - -- -- -
Arsenic in Soil* 1E-08 0.0003 1E-07 0.006 1E-08 0.01 - -
- Berylliumin Soil* 8E-09 0.000005 5E-08 0.00006 4E-09 0.0001 - --
Total Risks** 2E-09 0.0001 2E-06 0.04 5E-08 0.08 - -
Ou-1 LF-14
Groundwater [a] -- -- -- -- - -- -- --
+ Sall 8E-08 0.002 - - 7E-08 0.1 - -
Total Risks* 8E-08 0.002 -- -- 7E-08 0.1 - -
Arsenic in Groundwater - - - - - - - -
Arsenic in Soil* 1E-08 0.0003 - - 1E-08 0.01 -- -
- Beryllium in Soil* 8E-08 0.000005 - -- 4E-09 0.0001 -- --
Total Risks** 6E-08 0.002 -- - 6E-08 0.09 - --
Ou-1 SS-17
Groundwater [a] - -- - - -- - - --
+ Sall 3E-08 0.0005 - - 2E-08 0.02 - -
Total Risks* 3E-08 0.0005 - - 2E-08 0.02 - -
Arsenic in Groundwater - - - - - - - -
Arsenic in Soil* 1E-08 0.0003 - - 1E-08 0.01 - -
- Beryllium in Soil* 8E-09 0.000005 -- -- 4E-09 0.0001 -- --
Total Risks** 1E-08 0.0002 -- -- 6E-09 0.01 -- --

Footnotes appear on Page 7.
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TABLE 3-54
HYPOTHETICAL FUTURE TOTAL SITE HUMAN-HEALTH RISK SUMMARY
FOR AVERAGE EXPOSURE
OPERABLE UNITS 1 AND 2
Luke Air Force Base, Arizona

Page 4 of 7

Receptor
Operable  PSC Media Hypothetical Future Hypothetical Future Hypothetical Future Hypothetical Future
Unit Base Worker Military Personnel Excavation Worker Base Resident
ECLR Hi ECLR HI ECLR HI ECLR HI
Ou-1 SD-20
Groundwater 2E-05 0.5 9E-06 0.5 -- -- 2E-05 1
+ Sall 2E-08 0.0003 - - - - - -
Total Risks* 2E-05 0.5 9E-06 0.5 -- - 2E-05 1
Arsenic in Groundwater 1E-05 0.3 5E-06 0.3 - -- 1E-05 0.7
Arsenic in Soil* 1E-08 0.0003 - - - - - -
- Beryllium in Soil* 8E-09 0.000005 -- -- -- -- -- --
Total Risks** 1E-05 0.2 4E-06 0.2 - - 1E-05 0.3
Ou-1 SD-21
Groundwater [a] 5E-06 0.1 3E-06 0.1 - -- 7E-06 04
Soil 3E-08 0.0003 - - - - - -
+ Surface Water and/or Sediment 4E-08 0.001 -- - - - - -
Total Risks* 5E-06 0.1 3E-06 0.1 - -- 7E-06 04
Arsenic in Groundwater 1E-05 0.3 5E-06 0.3 -- -- 1E-05 0.7
Arsenic in Soil* 1E-08 0.0003 - - - - - -
- Beryllium in Soil* 8E-09 0.000005 -- -- - -- -- -
Total Risks** NEG NEG NEG NEG - - NEG NEG
Ou-1 LF-25
Groundwater [a] - - - - - - - -
+ Soil 4E-08 0.02 -- - 2E-08 0.2 - -
Total Risks* 4E-08 0.02 -- -- 2E-08 0.2 - -
Arsenic in Groundwater -- -- -- -- - -- -- --
Arsenic in Soil* 1E-08 0.0003 - - 1E-08 0.01 - -
- Beryllium in Soil* 8E-09 0.000005 -- -- 4E-09 0.0001 -- --
Total Risks** 2E-08 0.02 - - 6E-09 0.2 -- --
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TABLE 3-54

HYPOTHETICAL FUTURE TOTAL SITE HUMAN-HEALTH RISK SUMMARY

FOR AVERAGE EXPOSURE
OPERABLE UNITS 1 AND 2
Luke Air Force Base, Arizona

Page 5 of 7

Receptor

Operable PSC Media Hypothetical Future Hypothetical Future Hypothetical Future Hypothetical Future
Unit Base Worker Military Personnel Excavation Worker Base Resident
ECLR HI ECLR HI ECLR HI ECLR HI

Footnotes appear on Page 7.

OuU-1 SD-26
Groundwater -- -- -- -- - -- -- -
Soil 2E-08 0.0004 -- -- - -- -- --
Total Risks* 2E-08 0.0004 -- -- - -- -- -
Arsenic in Groundwater -- -- -- -- - -- -- -
Arsenic in Soil* 1E-08 0.0003 -- -- - -- -- -
Beryllium in Soil* 8E-09 0.000005 -- -- -- -- -- --
Total Risks** 2E-09 0.0001 -- -- - -- -- -

Ou-1 LF-37
Groundwater [a] -- -- -- -- - -- -- -
Soil 3E-08 0.0004 -- -- 2E-08 0.02 -- --
Total Risks* 3E-08 0.0004 -- -- 2E-08 0.02 -- -
Arsenic in Groundwater -- -- -- -- - -- -- -
Arsenic in Soil* 1E-08 0.0003 -- -- 1E-08 0.01 -- -
Beryllium in Soil* 8E-09 0.000005 -- -- 4E-09 0.0001 -- --
Total Risks** 1E-08 0.0001 -- -- 6E-09 0.01 -- -

Ou-1 SD-38
Groundwater [a] -- -- -- -- - -- -- -
Soil -- -- -- -- 2E-08 0.04 -- --
Total Risks* -- -- -- -- 2E-08 0.04 -- --
Arsenic in Groundwater -- -- -- -- -- -- -- --
Arsenic in Soil* -- -- -- -- 1E-08 0.01 -- --
Beryllium in Soil* -- -- -- -- 4E-09 0.0001 -- --
Total Risks** -- -- -- -- 6E-09 0.03 -- --
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TABLE 3-54

HYPOTHETICAL FUTURE TOTAL SITE HUMAN-HEALTH RISK SUMMARY

FOR AVERAGE EXPOSURE
OPERABLE UNITS 1 AND 2
Luke Air Force Base, Arizona

Page 6 of 7

Receptor

Operable  PSC Media Hypothetical Future Hypothetical Future Hypothetical Future Hypothetical Future
Unit Base Worker Military Personnel Excavation Worker Base Resident
ECLR Hi ECLR HI ECLR HI ECLR HI
Footnotes appear on Page 7.
Ou-1 SD-39
Groundwater - - - - - - - -
+ Soil 3E-08 0.001 3E-07 0.01 2E-08 0.03 - -
Total Risks* 3E-07 0.001 3E-07 0.01 2E-08 0.03 - 0.02
Arsenic in Groundwater - - -- -- - -- -- --
Arsenic in Soil* 1E-08 0.0003 1E-07 0.006 1E-08 0.01 - -
- Beryllium in Soil* ND ND ND ND ND ND -- --
Total Risks** 2E-08 0.0007 2E-07 0.004 1E-08 0.02 -- --
Ou-1 OT-41
Groundwater [a] -- - - - - - - -
+ Soil - - - - - - - --
Total Risks* - - - - - - - -
Arsenic in Groundwater - -- - - -- - - --
Arsenic in Soil* - - - - - - - -
- Beryllium in Soil* - - - - - - - -
Total Risks** - - - - - - - -
Ou-1 SS-42
Groundwater [a] 4E-06 0.3 2E-06 0.3 - -- 5E-06 1
+ Soil 2E-09 0.00006 2E-08 0.0008 2E-09 0.002 - -
Total Risks* 4E-06 0.3 2E-06 0.3 2E-09 0.002 5E-06 1
Arsenic in Groundwater 1E-05 0.3 5E-06 0.3 - -- 1E-05 0.7
Arsenic in Soil* -- -- -- -- - -- -- --
- Beryllium in Soil* -- -- -- -- -- -- -- --
Total Risks** NEG 0.00006 NEG 0.0008 2E-09 0.002 NEG 0.7
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TABLE 3-54
HYPOTHETICAL FUTURE TOTAL SITE HUMAN-HEALTH RISK SUMMARY
FOR AVERAGE EXPOSURE
OPERABLE UNITS 1 AND 2
Luke Air Force Base, Arizona

Page 7 of 7

Operable PSC Media
Unit

Receptor
Potential Current Potential Current Potential Current Potential Current
Base Worker Military Personnel Child Visitor Base Resident
ECLR HI ECLR HI ECLR HI ECLR HI

Footnotes appear on Page 7.
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Page 7 of 7
TABLE 3-54
HYPOTHETICAL FUTURE TOTAL SITE HUMAN-HEALTH RISK SUMMARY
FOR AVERAGE EXPOSURE
OPERABLE UNITS 1 AND 2
Luke Air Force Base, Arizona

Italics Indicate risks from background concentrations.

* Total risk calculation is the sum of risk from groundwater and soil.

*x Total risk calculation is the total PSC risk from groundwater and soil minus risks from background concentrations of arsenic in groundwater and soil, and
beryllium in soil.

[a] Hypothetical future groundwater calculated using monitoring well data, where available.

[b] Risks calculated using pre-remediation data.

[c] Risks calculated using post-remediation data.

- Not quantitatively evaluated.
Average Reasonable average exposure.

ELCR Excess lifetime cancer risk

HI Hazard index.

NA Not available.

NC No carcinogenic constituents of concern.

ND Constituent not detected as PSC.

NEG Negligible; total PSC risk without risks from background concentrations is negligible, either below regulatory guideline (ELCR < 1E-6, HI<1) or value is <or=0.
PSC Potential source of contamination.

ou Operable unit.
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TABLE 3-55
HYPOTHETICAL FUTURE TOTAL SITE HUMAN-HEALTH RISK SUMMARY
FOR REASONABLE MAXIMUM EXPOSURE
OPERABLE UNITS 1 AND 2
Luke Air Force Base, Arizona

Pagelof 7

Receptor
Operable PSC Media Potential Current Potential Current Potential Current Potential Current
Unit Base Worker Military Personnel Child Visitor Base Resident
ECLR HI ECLR HI ECLR HI ECLR HI
Ou-1 RW-02
Groundwater [a] 9E-05 0.6 2E-05 0.6 - - 5E-05 2
+ Sail 3E-07 0.003 4E-07 0.01 2E-07 0.6 -- -
Total Risks* 9E-05 0.6 2E-05 0.6 2E-07 0.6 5E-05 2
Arsenic in Groundwater 3E-04 2 5E-05 2 - - 1E-04 5
Arsenic in Soil* 3E-07 0.002 5E-07 0.02 3E-07 0.2 - -
- Beryllium in Soil* ND ND ND ND 1E-07 0.002 -- --
Total Risks** NEG NEG NEG NEG NEG 0.4 NEG NEG
Ou-1 LF-03
Groundwater [a] - - - - - - - -
+ Sail 6E-07 0.001 -- -- 3E-07 0.5 - --
Total Risks* 6E-07 0.001 - - 3E-07 0.5 - -
Arsenic in Groundwater 3E-07 - - - - - - -
Arsenic in Soil* 6E-07 0.002 - - 3E-07 0.2 - -
- Beryllium in Soil* NEG 0.00008 -- - 1E-07 0.002 -- --
Total Risks** - - NEG 0.3 - -
Ou-1 FT-07 (Pre-Remediation)
Groundwater [a] - - - - - - - -
+ Soail [b] NC 0.002 -- -- 4E-08 0.03 - --
Total Risks* - 0.002 - - 4E-08 0.03 - -
Arsenic in Groundwater - ND - - - - - -
Arsenic in Soil* ND ND - - 3E-07 0.2 - -
- Beryllium in Soil* ND ND -- - ND ND -- -
Total Risks** - 0.002 - -- NEG NEG -- -

Footnotes appear on Page 7.
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TABLE 3-55
HYPOTHETICAL FUTURE TOTAL SITE HUMAN-HEALTH RISK SUMMARY
FOR REASONABLE MAXIMUM EXPOSURE
OPERABLE UNITS 1 AND 2
Luke Air Force Base, Arizona

Page 2 of 7

Receptor
Operable PSC Media Potential Current Potential Current Potential Current Potential Current
Unit Base Worker Military Personnel Child Visitor Base Resident
ECLR HI ECLR HI ECLR HI ECLR HI
Ou-1 FT-07 (Post Remediation)
Groundwater [a] - - - - - - - -
+ Soil [c] 3E-07 0.01 - - 2E-07 0.2 - -
Total Risks* 3E-07 0.01 - - 2E-07 0.2 - -
Arsenic in Groundwater - - - - - - - -
Arsenic in Soil* 3E-07 0.002 - - 3E-07 0.2 - -
- Beryllium in Soil* ND ND -- -- ND ND - --
Total Risks** NEG 0.01 - - NEG NEG - -
OuU-1 SS-11
Groundwater [a] - - - - - - - -
+ Sail 2E-08 0.004 -- -- - -- -- -
Total Risks* 2E-08 0.004 - - - - - -
Arsenic in Groundwater - - - - - - - -
Arsenic in Soil* - - - - - - - -
- Beryllium in Soil* - - - - - - -
Total Risks** 2E-08 0.0004 - - - - - -
OuU-1 OT-12
Groundwater [a] - - - - - - - -
+ Soil [b] 1E-06 0.007 - - 3E-07 0.1 - --
Total Risks* 1E-06 0.007 -- -- 3E-07 0.1 -- --
Arsenic in Groundwater - - - - - - - -
Arsenic in Soil* 3E-07 0.002 -- -- 3E-07 0.2 -- --
- Beryllium in Soil* 6E-07 0.00008 -- - 1E-07 0.002 -- --
Total Risks** 1E-07 00.005 - -- NEG NEG - --

Footnotes appear on Page 7
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TABLE 3-55
HYPOTHETICAL FUTURE TOTAL SITE HUMAN-HEALTH RISK SUMMARY
FOR REASONABLE MAXIMUM EXPOSURE
OPERABLE UNITS 1 AND 2
Luke Air Force Base, Arizona

Page 3 of 7

Receptor
Operable PSC Media Potential Current Potential Current Potential Current Potential Current
Unit Base Worker Military Personnel Child Visitor Base Resident
ECLR HI ECLR HI ECLR HI ECLR HI
Ou-1 DP-13
Groundwater [a] - - - - - - - - -
+ Sail [c] 5E-07 0.005 8E-06 0.4 6E-07 1 -- -
Total Risks* 5E-07 0.005 8E-06 0.4 6E-07 1 -- -
Arsenic in Groundwater - - - - - - - - -
Arsenic in Soil* 3E-07 0.002 5E-07 0.02 3E-07 0.2 - -
- Beryllium in Soil* 6E-07 0.00008 5E-07 0.0003 1E-07 0.002 - --
Total Risks** NEG 0.003 7E-06 0.4 2E-07 1 - -
Ou-1 LF-14
Groundwater [a] - - - - - - - - -
+ Sail 3E-06 0.08 -- - 1E-06 1 -- -
Total Risks* 3E-06 0.08 - - 1E-06 1 - -
Arsenic in Groundwater - - - - - - - - - -
Arsenic in Soil* 3E-07 0.02 - - 3E-07 0.2 - -
- Beryllium in Soil* 6E-07 0.0008 - - 1E-07 0.002 -- --
Total Risks** 2E-06 0.08 - - 6E-07 1 - -
Ou-1 SS-17
Groundwater [a] - - - - - - - - - -
+ Soail [b] 1E-06 0.03 -- -- 3E-07 0.2 -- -
Total Risks* 1E-06 0.03 - - 3E-07 0.2 - -
Arsenic in Groundwater - - - - - - - - - -
Arsenic in Soil* 3E-07 0.002 - - 3E-07 0.2 - -
- Beryllium in Soil* 6E-07 0.0008 - - 1E-07 0.002 -- --
Total Risks** 1E-07 0.03 - - NEG NEG - --

Footnotes appear on Page 7.
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FOR REASONABLE MAXIMUM EXPOSURE
OPERABLE UNITS 1 AND 2
Luke Air Force Base, Arizona

TABLE 3-55
HYPOTHETICAL FUTURE TOTAL SITE HUMAN-HEALTH RISK SUMMARY

Page4 of 7

Receptor
Operable PSC Media Hypothetical Future Hypothetical Future Hypothetical Future Hypothetical Future
Unit Base Worker Military Personnel Child Visitor Base Resident
ECLR HI ECLR HI ECLR HI ECLR HI
OuU-1 SD-20
Groundwater [a] 1E-04 0.8 3E-05 0.8 -- -- 8E-05 2
Soil 5E-07 0.004 - - - - - - - - - - - -
Total Risks* 1E-04 0.8 3E-05 0.8 -- -- 8E-05 2
Arsenic in Groundwater 3E-04 2 5E-05 2 -- -- 1E-04 5
Arsenic in Soil* 3E-07 0.002 -- -- -- -- -- --
Beryllium in Soil* 6E-07 0.00008 - - - - - - - - - - - -
Total Risks** NEG NEG NEG NEG -- -- NEG NEG
OuU-1 SD-21
Groundwater [a] 6E-05 0.4 1E-05 0.4 -- -- 3E-05 1
Soil 8E-07 0.001 -- -- -- -- -- --
Surface Water and/or Sediment 1E-06 0.004 - - - - - - - - - - - -
Total Risks* 6E-05 0.4 1E-05 0.4 -- -- 3E-05 1
Arsenic in Groundwater 3E-04 2 5E-05 2 -- -- 1E-04 5
Arsenic in Soil* 3E-07 0.002 -- -- -- -- -- --
Beryllium in Soil* 6E-07 0.00008 - - - - - - - - - - - -
Total Risks* NEG NEG NEG NEG -- -- NEG NEG
OuU-1 LF-25
Groundwater [a] -- -- -- -- -- -- -- --
Soil 2E-06 0.5 - - - - 3E-07 3 - - - -
Total Risks* 2E-06 0.5 -- -- 3E-07 3 -- --
Arsenic in Groundwater -- -- -- -- -- -- -- --
Arsenic in Soil* 3E-07 0.002 -- -- 3E-07 0.2 -- --
Beryllium in Soil 6E-07 0.00008 - - - - 1E-07 0.002 - - - -
Total Risks** 1E-06 0.5 - - - - NEG 3 - - - -

Footnotes appear on Page 7.
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TABLE 3-55

HYPOTHETICAL FUTURE TOTAL SITE HUMAN-HEALTH RISK SUMMARY
FOR REASONABLE MAXIMUM EXPOSURE
OPERABLE UNITS 1 AND 2
Luke Air Force Base, Arizona

Page5of 7

Receptor
Operable PSC Media Hypothetical Future Hypothetical Future Hypothetical Future Hypothetical Future
Unit Base Worker Military Personnel Child Visitor Base Resident
ECLR HI ECLR HI ECLR HI ECLR HI
OuU-1 SD-26
Groundwater [a] -- -- -- -- -- -- -- --
Soil 5E-07 0.008 - - - - - - - - - - - -
Total Risks* 5E-07 0.008 -- -- -- -- -- --
Arsenic in Groundwater --
Arsenic in Soil* 3E-07 0.002 -- -- -- -- -- --
Beryllium in Soil* 6E-07 0.00008 - - - - - - - - - - - -
Total Risks** NEG 0.006 -- -- -- -- -- --
OuU-1 LF-37
Groundwater [a] -- -- -- -- -- -- -- --
Soil 8E-07 0.005 - - - - 3E-07 0.1 - - - -
Total Risks* 8E-07 0.005 -- -- 3E-07 0.1 -- --
Arsenic in Groundwater -- -- -- -- -- -- -- --
Arsenic in Soil* 3E-07 0.002 -- -- 3E-07 0.02 -- --
Beryllium in Soil* 6E-07 0.00008 - - - - 1E-07 0.002 - - - -
Total Risks** NEG 0.003 -- -- NEG NEG -- --
OuU-1 SD-38
Groundwater [a] -- -- -- -- -- -- -- --
Soil - - - - - - - - 3E-07 04 - - - -
Total Risks* -- -- -- -- 3E-07 04 -- --
Arsenic in Groundwater -- -- -- -- -- -- -- --
Arsenic in Soil -- -- -- -- 3E-07 0.2 -- --
Beryllium in Soil - - - - - - - - 1E-07 0.002 - - - -
Total Risks** - - - - - - - - NEG 0.2 - - - -

Footnotes appear on Page 7.

G:LUKE\OU-1ROD\TABLE\7-4lan.xIs\11/6/98



Page 6 of 7

TABLE 3-55
HYPOTHETICAL FUTURE TOTAL SITE HUMAN-HEALTH RISK SUMMARY
FOR REASONABLE MAXIMUM EXPOSURE
OPERABLE UNIT 1 AND 2
Luke Air Force Base, Arizona

Receptor
Operable PSC Media Hypothetical Future Hypothetical Future Hypothetical Future Hypothetical Future
Unit Base Worker Military Personnel Child Visitor Base Resident
ECLR HI ECLR HI ECLR HI ECLR HI
OuU-1 SD-39
+ Groundwater [a] -- -- -- -- -- -- -- --
Soil 4E-07 0.008 6E-07 0.02 3E-07 0.2 - - - -
Total Risks* 4E-07 0.008 6E-07 0.02 3E-07 0.2 -- --
Arsenic in Groundwater -- -- -- -- -- -- -- --
Arsenic in Soil* 3E-07 0.002 5E-07 0.02 3E-07 0.2 -- --
- Beryllium in Soil* ND ND ND ND ND ND - - - -
Total Risks** 1E-07 0.006 1E-07 NEG NEG NEG -- --
OuU-1 oT-41
Groundwater [a] -- -- -- -- -- -- -- --
Soil -- -- -- -- -- -- -- --
+ Stediment - - - - - - - - - - - - - - - -
Total Risks* -- -- -- -- -- -- -- --
Arsenic in Groundwater -- -- -- -- -- -- -- --
Arsenic in Soil* -- -- -- -- -- -- -- --
- Beryllium in Soil* - - - - - - - - - - - - - - - -
Total Risks** -- -- -- -- -- -- -- --
OuU-1 SS-42
Groundwater [a] 4E-05 8 7E-06 2 -- -- 2E-05 6
+ Soail 6E-08 0.01 6E-08 0.004 2E-08 0.02 - - - -
Total Risks* 4E-05 8 7E-08 2 2E-08 0.02 2E-05 6
Arsenic in Groundwater 3E-04 2 5E-05 2 -- -- 1E-04 5

Arsenic in Soil* -- -- -- -- .- - . .-
- Berylliumin Soil* - - -- -- -- .- .- - .-

Total Risks** NEG 8 NEG 2 2E-08 0.02 NEG 5

Footnotes appear on Page 7.
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Page 7 of 7

TABLE 3-55
HYPOTHETICAL FUTURE TOTAL SITE HUMAN-HEALTH RISK SUMMARY
FOR REASONABLE MAXIMUM EXPOSURE
OPERABLE UNITS 1 AND 2
Luke Air Force Base, Arizona

Italics Indicate risks from background concentrations.

* Total risk calculations is the sum of the risk from groundwater and soils.

* Total risk calculation is the total PSC risk from soil and groundwater minus risks from background concentrations of arsenic in groundwater and soil, and beryllium in soil.
[a] Hypothetical future groundwater risk calculated using monitoring well data, where available.

[b] Risks calculated using pre-remediation data

[c] Risks calculated using post-remediation data.

-- Not quantitatively evaluated.

Average Reasonable average exposure.

ELCR Excess lifetime cancer risk.

HI Hazard index.

NA Not available

NC No carcinogenic constituents of concern

ND Constituent not detected at PSC.

NEG Negligible; total PSC risk without risks from background concentrations is negligible, either below regulatory (ELCR < 1E-6, HI<1) or values is < or = 0.
PSC Potential source of contamination.

ou Operable unit.
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Table 3-56
Summary Of Risk Calculations for Hypothetical Future Residential Exposure
to Surface and Subsurface Soil at
Luke Air Force Base, Arizona

SRL Ration Calculation [a,d,c]

PSC ELCR HI
RW-02 3E-07 0.3
LF-03 5E-06 1
FT-07 2E-06 NEG
Ss-11 [d] [d]
OT-12 1E-06 NEG
DP-13 3E-05 2
LF-14 1E-05 0.2
SS-17 5E-07 NEG
SD-20 4E-07 NEG
SD-21 8E-07 NEG
LF-25 2E-07 1
SD-26 4E-07 NEG
LF-37 3E-07 NEG
SD-38 4E-06 NEG
SD-39 9E-07 0.01
OT-41 [d] [d]
SS-42 6E-07 NA

The ELCR is calculated using a target cancer risk of 1E-06. The HQ is calculated using a target hazard index of 1.

[a] Carcinogenic and Noncarcinogenoc SRL used in ratio taken from ADEQ SRL calculation for
Residential Land Use.

[b] ELCR and Hl are the total PSC risk from soil minus risks from background concentrations of arsenic
and beryllium in soil.

[c] PSC deemed suitable for Unrestricted Land Use if ELCR is at or below 1E-06 and the Hl is at or
below 1.

[d] SRL ration not calculated, ration calculated using USEPA Region IX PRGs showed ELCR at or below
1E-06 and the HI at or below 1; PSC deemed suitable for Unrestricted Land Use.

ADEQ Arizona Department of Environmental Quality.

ELCR Excess lifetime cancer risk.

HI Hazard index (sum of the Hgs).

mg/kg Milligrams per kilogram.

NA Not available. There are no non-carcinogenic COCs, therefore, a HI could not be calculated.

NEG Negligible; total PSC risk without risks from background is negligible (< or = 0).

PRG Preliminary Remediation Goal.

PSC Potential Source of Contamination.

SRL Soil remediation level.

USEPA United States Environmental Protection Agency.
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TABLE 3-57

BLOOD LEAD LEVELS FOR EXPOSURE TO SURFICIAL SOIL

Luke Air Force Base, Arizona

Lead Blood Lead Level
Surface Groundwater Geometric Percent
PSC Exposure Cgw Mean Below
Scenario (mg/kg) (mglL) (ng/dL) 10(pg/dL)
LF-25 average a 7.0 79
RME 1,600 a 135 30

Blood lead levels were calculated using the USEPA model "LEADO0.99."
The default value for air (0.1 pg/m?) was used in determining blood lead levels. The default value is higher than
the mean concentrations detected in upwind or downwind ambient air and approximately equal to the

maximum detected concentration.

a Ground-water samples were not collected from this PSC. The average and 95 percent UCL lead
concentrations detected in groundwater at PSC RW-02 (0.007 mg/L and 0.011 mg/L, respectively)

were used as the exposure concentrations for groundwater.

Cgw Lead concentration in groundwater,
COoC Constituent of potential concern.
Cs Lead concentration in soil.

mg/kg Milligrams per kilogram,

mg/L Milligrams per liter.

pg/dL Micrograms per deciliter.

PSC Potential source of contamination.
RME. Reasonable maximum exposure
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TABLE 3-58
BLOOD LEAD LEVELS FOR EXPOSURE TO SURFACE AND SUBSURFACE SOIL
Luke Air Force Base, Arizona

Lead Blood Lead Level
Surface and Lead -
Subsurface Groundwater Geometric Percent
Exposure Cs Cgw Mean Below
PSC Scenario (mg/kg) (mg/L) (Hg/dL) 10(pg/dL)
RW-02 average 56 0.007 2.3 100
RME 91 0.011 3.0 100
LF-03 average 180 a 3.5 93
RME 340 a 5.1 93
DP-13 average 700 a 7.6 73
RME 1,800 a 145 24
DP-13 average 1,200 a 11 45
(0 TO 6 FT bgs.) RME 3,300 a 21.4 7.4
LF-25 average 290 a 4.4 96
RME 770 a 8.3 68
LF-37 average 70 a 25 100
RME 160 a 3.6 99
SD-38 average 54 0.003 2.0 100
RME 120 0.003 2.6 100

Blood lead levels were calculated using the USEPA model “"LEAD 0.99d."

The default lead concentration for air (0.1 ug/m®) was used in determining blood lead levels. The default lead concentration is
higher than the mean concentrations detected in upwind or downwind ambient air and approximately equal to the maximum
detected concentration.

a Ground-water samples were not collected from this PSC. The average and 95 percent UCL lead concentrations
detected in groundwater at PSC RW-02 (0.007 mg/L and 0.011 mg/L, respectively) were used as the exposure
concentrations for groundwater.

Cgw Lead concentration in groundwater,
CcocC Constituent of potential concern.

Cs Lead concentration in soil.

mg/kg Milligrams per kilogram,

mg/L Milligrams per liter.

ug/dL Micrograms per deciliter.

PSC Potential source of contamination.
RME. Reasonable maximum exposure
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TABLE 3-59
BLOOD LEAD LEVELS FOR EXPOSURE TO GROUNDWATER
Luke Air Force Base, Arizona

Lead
Lead Lead Blood Lead Level Surface and Blood Lead Level
Exposure Groundwater Surface Geometric Percent Subsurface Geometric Percent
PSC Scenario Cgw Cs Mean Below Cs Mean Below
(mg/L) (mg/kg) (Hg/dL) 10(ug/dL) (mg/kg) (Hg/dL) 10(ugrdL)
RW-02 average 0.007 22 2.0 100 56 2.3 100
RME 0.011 36 25 100 91 3.0 100
SD-20 average 0.007 21 2.0 100 16 2.0 100
RME 0.010 27 2.3 100 20 2.2 100
SD-21** average 4.1 97 4.1 97
RME ’ 0.034 23 7.5 75 23 7.5 75
0.084 23 23
Blood lead levels were calculated using the USEPA model "LEAD 0.99d." The default lead concentration for air (0.1 pg/m®) was used
in determining blood lead levels. The default lead concentration is higher than the mean concentrations detected in upwind or downwind
ambient air and approximately equal to the maximum detected concentration.
* For completeness, surface soil concentrations and combined surface and subsurface soil concentrations were used to calculate the blood lead level at the PSCs where lead

exceeded the residential Region IX PRG; however, the residential Region IX PRG was not exceeded for soils at these PSCs, with the exception of RW-02.

o Concentrations of lead in sediment; lead is a COC in surface water only and the sediment concentrations are higher than soil concentrations. To be conservative, the lead
concentration in sediment is used for the surficial and subsurface soil concentration and the groundwater and surface water concentration were added together to provide the
groundwater concentration.

Cgw Lead concentration in groundwater.

Cs Lead concentration in soil.

mg/kg Milligrams per kilogram.

mg/L Milligrams per liter.

ug/dL Micrograms per deciliter

PSC Potential source of contamination.
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Table 3-60
Chemical-Specific ARARs and TCBs for Soils and Groundwater
OU-1 Record of Decision, Luke Air Force Base, Arizona

Page 1 of 1

Soil ARARs Soil TBCs Groundwater ARARs
CcoC ADEQ ADEQ USEPA Region IX Arizona Aquifer Water Federal Primary Maximum
Pre-Determined Industrial SRL (mg/kg) Residential PRG (mg/kg) Quality Standards (mg/L) Contaminate Level (mg/L)
Residential SRL (mg/kg)
VOCs®
Benzene 0.62 14 0.63 0.005 0.005
Toluene 790 2,700 790 1 1
Ethyl benzene 1,500 2,700 230 0.7 0.7
Xylenes 2,800 2,800 320 10 10
PCBs 25 13 0.066 0.0005 0.0005
TRPH 4100 [c] 18000 [c] 1104 NA NA
Inorganics
Antimony and compounds 31 680 31 0.006 0.006
Antimony pentoxide 38 850
Antimony potassium tartrate 69 1,500
Antimony tetroxide 31 680
Antimony trioxide 31 680
Chromium, Total (1/6 ratio Cr VI 2,100 4,500 30 [b] 0.1 0.1
Chromium I11 77,000 1,000,000
Chromium IV 30 64
Lead 400 2,000 400 0.05 B
Notes:

* Benzene, toluene, ethylbenzene, and xylenes were not COCsin OU-1; however,
they areincluded in this table of ARARs and TBCs for completeness.
** - Chemical has limited mobility and GPL is equivalent to SRL or site-specific remediation standard.

[a] n-hexaneis used as representative for TRPH.

[b] Valueisfor soil and isfor hexavalent chromium.
[c] Valueisfor soil and for hydrocarbons Cyo to Ci».
ARARs Applicable or Relevant and Appropriate Requirements.
TBC To- be- considered.

coc Constituents of concern.

ADEQ Arizona Department of Environmental Quality.
mg/L milligrams per liter.

NS No Standard

mg/kg Milligrams per kilogram.

USEPA United States Environmental Protection Agency.
PRG Preliminary Remediation Goal.

SRL Soil Remediation Level.

VOCs Volatile organic compounds.

PCBs Polychlorinated biphenyls.

B Treatment Based Standard
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Table 3-61 Potential Chemical-Specific, Location-Specific, and Action-Specific Applicable or Relevant and Appropriate Reguirements (ARARS) and To-Be-Considered (TBCs) Materials for Soil and

Groundwater, Luke Air Force Base.

Standard, Requirement, Criteria, Limitation

Citation

Description

Comments

Chemical-Specific ARARs and TBCs

Arizona Soil Remediation Standards

AAC R18-7-201 thru R18-7-209

Specifies remediation levels for soils.

Applicable for soil
remediation

Arizona Aquifer Water Quality Standards

AAC R18-11-406

The aquifer water quality standards apply to aquifers that are classified for
drinking water protected use. Soil cleanups most continue until there is no
longer athreat that contaminants in the soil will leach to the groundwater
and cause groundwater quality to be impacted above the AWQS at a point
of compliance.

Applicable for soil
and groundwater
remediation goals.

Groundwater Quality"

SDWA National Primary Drinking Water Maximum 40 CFR Part 141, Subpart B Specifies Federal drinking water standards expressed as maximum Requirements,

Contaminant Level contaminant levels (MCLS) although generally
applicable, are
superseded by state
standards.

USEPA Region IX PRGs RAGS part B, USEPA Soail Screening Predetermined risk-based criteria used as screening tool to determine the TBC, used to

Guidance presence of pollutants, trigger investigation and initial cleanup goals. determine if further

evaluation is
necessary.

Arizona Groundwater Protection Limits "A Screening method to Determine Soil | Outlines soil cleanup standards that will adequately protect groundwater. TBC applicable for

(GPLs) Concentrations Protective of petroleum

contaminated soils.

Action-Specific ARARs and TBCs

Federal Clean Air Act

42 USC § 7401

Established National Ambient Air Quality Standards (NAAQS) that may be
applicable to remedial activities which would result in "major sources" of
emissions. incineration.

Requirements,
although generally
applicable, are
superseded by state
standards.

Arizona Clean Air Act

ARS 8§ 49-401 thru 49-516

State ambient air quality standards supersede the NAAQS. These standards

are anticipated to be applicable to activities which would result in "major
sources" of emissions.

Implementation
shared with
Maricopa County

Facility Discharge Permits

ARS § 49-480

Requires an installation permit to alter machinery which may cause or
contribute to air pollution or the use of which may eliminate or reduce or
control the emission of air pollutants.

County Air Pollution Control

ARS § 49-4717 et. seq. Maricopa
County Bureau of Air Pollution Control
Regulation |1, Rule Numbers 200,210,
220, 320 and 330.

Regulations which control air emissions of fugitive dust, volatile organic
compounds and gaseous contaminants.

Applicable for
excavation and
treatment
alternatives.
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Table 3-61 Potential Chemical-Specific, Location-Specific, and Action-Specific Applicable or Relevant and Appropriate Requirements (ARARS) and To-Be-Considered (TBCs) Materials for Soil and

Groundwater, Luke Air Force Base.

Standard, Requirement, Criteria, Limitation Citation Description Comments
Weélls Permitting, Construction and Drilling Standards ARS 88 45-591 thru 45-604 AAC Specify requirements for the permitting, drilling, construction and Applicable for
R12-15-801 thru 822 abandonment of wellsincluding monitoring, supply, and injection wells. construction and
maintenance of wells
at the site.
Occupational Safety and Health Act (OSHA) 29 CFR § 1910 SARA | Reguiresthat on-site workers engaged in hazardous waste operations Worker protection
Sec. 126 complete 40-hour health and safety training. standards that are

applicable to workers
on CERCLA sites.

RCRA Hazardous Waste and Arizona Hazardous Waste
Management Requirements

40 CFR § 260, ARS 88 49-901 thru
49-973

Apply to any impacted soil excavated or groundwater withdrawn for
treatment that contains hazardous waste

Sites at which
hazardous waste
would be handled

Hazardous Waste Transportation

49 CFR Subchapter C; 10
CFR 87, 10 CFR § 20.006

Transportation of contaminated media constituting a hazardous waste to an
off-site treatment or disposal facility is subject to federal and state hazardous
materials transportation regquirements.

Arizona Aquifer Protection Permits

ARS 88 49-241 thru 49-248

Requires a permit to discharge a pollutant either directly into an aguifer, or
to the land surface above the vadose zone in such a manner that thereisa
potential for the pollutant to reach the aquifer.

Applicable for land
treatment alternatives.

Groundwater Rights and Permits

ARS 88§ 45-512 thru 45-516

Withdrawal for groundwater for remedial activities requires procurement
existing right or permit from ADW.

Applicable for
groundwater
extraction
aternatives.

Solid Waste Management

ARS 8§ 49-701 thru 49-881

These state rules would apply to the disposal of contaminated solid waste
on-site or off-site that did not constitute a hazardous waste.

Applicable for solid
waste and TRPH
contaminated soils.

Radioactive Waste Management USAF guidelines Guidance for disenterment and storage of buried wastes. TBC for excavation
aternative at PSC
RW-02.

PCB Contaminated Soils CFR 761 et. seq. Specifies treatment and disposal technologies and criteria. Applicable to soils

containing >50ppm
PCBs.

L ocation-Specific ARARs and TCBs

Luke AFB Civil Engineering Clearance

Air Force Form 103 and Form 332

Requires a permit from the base civil engineering department to conduct
excavation.

Applicable on-site.

Luke AFB Operations Permit

AETC Form 401

Requires permit to access runways, taxiways, aircraft

Applicable on-site.
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Table 3-61 Potential Chemical-Specific, Location-Specific, and Action-Specific Applicable or Relevant and Appropriate Requirements (ARARS) and To-Be-Considered (TBCs) Materials for Soil and

Groundwater, Luke Air Force Base.

storage/maintenance, and other controlled areas such astheflight line.

Standard, Requirement, Criteria, Limitation

Citation

Description

Comments

Luke AFB Vehicle and Personnel Permits

Genera Air Force Instruction 13213;
Luke-specific instruction 24301

Passes required for accessto the base

Applicable on-site.

Floodplain Management

40 CFR 8§ 6., Appendix A; ARS 8§
48-3609

Action must be taken to avoid adverse effects, minimize potential harm,
restore and preserve natural and beneficia value.

Only RW-02 is
within a designated
floodplain.

Historical Landmarks and Archaeological Arfifacts

36 CFR § 6.30, ARS 88§ 41-841 thru
41-847

Governs archaeological and historical discovery and preservation in the
event that artifacts are uncovered

State law appliesto
state land and agency
actions.
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Table3-62. Remedial Alternative Matrix for OU-1 PSCs, Luke Air Force Base, Arizona
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“X” indicates that the Remediation Alternative is the recommended alternative.

To address the corresponding PSC

“X" indicates that the Remediation Alternative is selected as an aternative

under consideration at the corresponding PSC.
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TABLE 3-63:

Matrix Showing Chemical-Specific ARARs That Would Be Met and Action-, Location-Specific ARARs That Apply to Each of the Remedial Alternatives Evaluated in the OU-1 Feasibility Study

PBC Are Chemical-Specific ARARs met by Do Location Specific ARARs Apply Do Action Specific ARARs Apply to this Remedial Alternative?
Identification implementing This Remedial Alternative? To This Remedial Alternative?
Remedial Site-Specific | Site-Specific USEPA Arizona LukeAFB | Floodplain Historical/ Federal Arizona Facility County Air Well OSHA | state/Federal | Hazardous Aquifer | Groundwater Solid Radioactive TSDof
Alternative industrial | Residential MCLs AWQS Permits [ Management |  Archeol Clean Air Clean Air Discharge Pollution install Standards RCRA Waste Protection | Withdraw Waste Waste PCB-
SRLs SRLs Artifacts Act Act Permits Control Permits Requirements | Transport Permit Rights Management Soils
-1 No Action NA NA NA NA - - - - - X - - - - X -
Rw-02 5.2 Institutional Controls NA NA NA NA X - - - X - X -
s-5 Excavation and Off-site Disposal NA NA NA NA X X X X X X X X X - - X X -
s-1 No Action YES NO YES YES - - - - - - - - B .
s-2 Institutional Controls YES NO YES YES - - - - - - - - - - - -
LF-03
s-7 Excavation, Off-site Thermal/Chemical Treatment, and Disposal YES YES YES YES X X X X X X X X X - - X - -
s-8 Excavation, On-site Thermal/Chemical Treatment, and Disposal YES YES YES YES X X X X X X X X X - - X - -
s-1 No Action YES NO YES YES - - - - - - - - - -
S-2 Institutional Controls YES NO YES YES - - - - - - - - - - - -
5.5 Excavation and Off-site Disposal YES YES YES YES X X X X X X X X . . x . .
5.7 Excavation, Off-site Thermal/Chenmical Treatment, and Disposal YES YES YES YES X X X X X X X X . . X . .
"T-o7E Is-8 Excavation, On-site Thermal/Chemical Treatment, and Disposal YES YES YES YES X X X X X X X X - - X - -
5.0 Excavation, On-site Biological Treatment, and Disposal YES YES YES YES X X X X X X X X . . X . .
s-11 In-situ Soli Vapor Extraction YES YES YES YES X X X X X X X X - - - - -
s.12 In'Situ Aerobic Biodegradation YES YES YES YES X X X X X X X X . . . . .
s-1 No Action YES NO YES YES - - - - - - - - - - - -
s-2 Institutional Controls YES NO YES YES - - - - - X - - - -
oP-13 s-5 Excavation and Off-site Disposal YES YES YES YES X X X X X X X X X - - X - -
s-7 Excavation, Off-site Thermal/Chenmical Treatment, and Disposal YES YES YES YES X X X X X X X X X - - X - -
s-8 Excavation, On-site Thermal/Chemical Treatment, and Disposal YES YES YES YES X X X X X X X X X - - X - -
s-1 No Action YES NO YES YES - - - - - - - - B .
s.2 Institutional Controls YES NO YES YES - - - - - - - - - - - X
5.5 Excavation and Off-site Disposal YES YES YES YES X X X X X X X X X - X b3
-~ S5 Excavation, off-site incineration, and Off-site Disposal YES YES YES YES X X X X X X X X X . B X . X
5.8 Excavation, On-site Thermal/Chemical Treatment, and Disposal YES YES YES YES X X X X X X X X X - X X
s-10 On-site Tt and Reuse YES YES YES YES X X X X X X X X - - X - X
= No Action NO NO YES YES - - - - -
s-2 Institutional Controls NO NO YES YES X - - - - X - - - - - -
LF-25 s-4 Institutional Controls and Ex-situ Physical Treatment/Metals Recovery YES YES YES YES X X X X X X X X - - X - -
s-7 Excavation, Off-site Thermal/Chemical Treatment, and Disposal YES YES YES YES X X X X X X X X X - - X - -
s-8 Excavation, On-site Thermal/Chemical Treatment, and Disposal YES YES YES YES X X X X X X X X X - - X - -
s-1 No Action YES NO YES YES - - - - - - - - - - - -
s-2 Institutional Controls YES NO YES YES - - - - - - - - - .
s-5 Excavation and Off-site Disposal YES YES YES YES X X X X X X X X X - - X - -
°0%8 s.7  Excavation, Off-site Thermal/Chenmical Treatment, and Disposal \ES YES YES vES X X X X X X X X M B B X B B
5.8 Excavation, On-site Thermal/Chemical Treatment, and Disposal YES YES YES YES X X X X X X X X X . . X . .
3 Excavation, On-site Biological Treatment, and Disposal YES YES YES YES X X X X X X X X X . . x . .
-1 No Action YES YES NO NO - - - - - - - - - - -
s-3 Asphalt Cap and Institutional Controls YES YES YES YES X X X X X X - - X - - -
[ s.11 In-situ Soli Vapor Extraction YES YES YES YES X X X X X X X ) ; X i ) .
s-12 In-situ Aerobic Biodegredation YES YES YES YES X X X X X X X - - X - - - -
NOTES:
ARAR Applicable Relevant and Appropriat Requirement NA Not applicable for PSC and/or remedial alternative under evaluation
PSC Potential Source of Contamination ARAR applicable for PSC and/or remedial alternatives under evaluation
SRL Soil Remediation level - ARAR not applicable for PSC and/or remedial alternatives under evaluation
ML Maximum Contaminant level PCB Polychlorinated biphenyls
s11 Bold text denotes selected remedial alternative for each PSC TSD Treatment, Storage, or Disposal
AWQS Aquifer Water Quality Standard




TABLE 3-64

Cost Summary for the Selected Remedy
PSC RW-02

Luke Air Force Base, Phoenix, Arizona

Selected Remediation Alternative S-2  Institutional Controls
Alternative Components: Quantity Unit  Unit Cost Capital Cost:  Annual
Operating
Cost:
Fencing 80 If $ 36 $ 2,853
Monitoring System Installation 20,000 LS $ 1% 20,000
Annual Monitoring ($/year) $ - $ 3,064
Land Use Restriction $ -
Contingencies $ 13,992
Project Management $ 12,593
Total $ 49,437 $ 3,064
Project Duration 30 year
Present Worth* $ 96,543

Note: a sensitivity analysis was not done for this PSC. The volume of waste is based on documentation.

*Present worth values are based on 5% interest and no inflation or salvage value.

Modifications to Base Master Plan (BMP) imposing land use restrictions will be done in-house by Air Force environmental
professionals and legal counsel, whose costs are not included in the cost estimate.

If - linear foot

LS - Lump sum

G:\OU-1ROD\Final\Tables\60$rw02.xls Page 1



TABLE 3-65
Cost Summary for the Selected Alternative
PSC LF-03
Luke Air Force Base, Phoenix, Arizona

Alternative Remediation Alternative: S-2 Institutional Controls
Alternative Components: Quantity Unit Unit Cost Cost:
Land Use Restriction 1 LS $ - $ -
Total $ -
Note:

Modifications to Base Master Plan (BMP) imposing land use restrictions will be done in-house by
environmental professionals and legal counsel, whose costs are not included in the cost
estimate.

LS - Lump sum
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TABLE 3-66
Cost Summary for the Selected Alternative
PSC FT-07E
Luke Air Force Base, Phoenix, Arizona

Alternative Remediation Alternative: S-2 Institutional Controls
Alternative Components: Quantity Unit Unit Cost Cost:
Land Use Restriction 1 LS $ - $ -
Total $ -
Note:

Modifications to Base Master Plan (BMP) imposing land use restrictions will be done in-house by
environmental professionals and legal counsel, whose costs are not included in the cost
estimate.

LS - Lump sum

G:\OU-1ROD\Final\Tables\62$ft07e.xls Page 1



TABLE 3-67
Cost Summary for the Selected Alternative
PSC DP-13
Luke Air Force Base, Phoenix, Arizona

Alternative Remediation Alternative: S-2 Institutional Controls
Alternative Components: Quantity Unit Unit Cost Cost:
Land Use Restriction 1 LS $ - $ -
Total $ -
Note:

Modifications to Base Master Plan (BMP) imposing land use restrictions will be done in-house by
environmental professionals and legal counsel, whose costs are not included in the cost
estimate.

LS - Lump sum

G:\OU-1ROD\Final\Tables\63$dp13.xIs Page 1



TABLE 3-68
Cost Summary for the Selected Alternative
PSC LF-14
Luke Air Force Base, Phoenix, Arizona

Alternative Remediation Alternative: S-2 Institutional Controls
Alternative Components: Quantity Unit Unit Cost Cost:
Land Use Restriction 1 LS $ - $ -
Total $ -
Note:

Modifications to Base Master Plan (BMP) imposing land use restrictions will be done in-house by
environmental professionals and legal counsel, whose costs are not included in the cost
estimate.

LS - Lump sum

G:\OU-1ROD\Final\Tables\64$lf14.xls Page 1



TABLE 3-69
Cost Summary for the Selected Alternative
PSC LF-25
Luke Air Force Base, Phoenix, Arizona

Alternative Remediation Alternative: S-4 Institutional Controls and Metals Recovery
Alternative Components: Quantity Unit Unit Cost Cost: Minimum Cost Maximum Cost
Institutional Controls 1 LS $ 3,000.00 $ 3,000 $ 3,000 $ 3,000
Excavation/Separation
Mob/Demob 1 LS $ 50,000 $ 5,000
Excavation/Separation 112,255 Sq.Ft. $ 021 $ 23,253
28,253 $ 7341 % 508,368
Sampling and Analysis
6000/7000 Series metal (total) 20 each $ 145.00 $ 2,900
6000/7000 series metals (TCLP) 20 each $ 235.00 $ 4,700
7,600 $ 765 % 164,522
Contingencies $ 7,771 $ 2,068 $ 102,274
Project Management $ 6,994 $ 1,861 $ 92,046
Total $ 53,617 $ 15326 $ 932,729
Present Worth $ 53,617 $ 15326 $ 932,729

Note:
LS - Lump sum

G:\OU-1ROD\Final\Tables\65%If25.xls
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TABLE 3-70
Cost Summary for the Selected Alternative
PSC SD-38
Luke Air Force Base, Phoenix, Arizona

Alternative Remediation Alternative: S-2 Institutional Controls
Alternative Components: Quantity Unit Unit Cost Cost:
Land Use Restriction 1 LS $ - $ -
Total $ -
Note:

Modifications to Base Master Plan (BMP) imposing land use restrictions will be done in-house by

environmental professionals and legal counsel, whose costs are notincluded in the cost estimate.
LS - Lump sum

G:\OU-1ROD\Final\Tables\66$sd38.xIs Page 1



TABLE 3-71

Cost Summary for the Selected Alternative

PSC SS-42
Luke Air Force Base, Phoenix, Arizona

Alternative Remediation Alternative: S-4 Institutional Controls and Metals Recovery
Alternative Components: Quantity Unit Unit Cost Cost: Minimum Cost Maximum Cost
Well Installation
2" PVC Schedule 40, well casing 50 LF 6 3 293
2" PVC Schedule 40, well screen 50 LF 12 3 579
Mud drilling, 6" diameter borehole 300 LF 24 % 7,107
$ 10,610 $ 10,610 $ 10,610
System Installation $ 67,896 $ 67,896 $ 67,896
0 SCFM Vapor Extraction Blower/Controls 1 LS 6,000 $ 6,000
Knockout drum 1 LS 53 $ 53
Install/assemble rental blower 4 day 400 $ 1,600
4" PVC schedule 40 piping manifold 30 LF 8 $ 243
Catalytic Oxidizer 1 LS 60,000 $ 60,000
$ 67,896 $ 67,896 $ 67,896
Treatment (5 years) 5 year 8,880 $ 38,446 $ 38,446 $ 38,446
Sampling and Analysis (5 years) 5 year 24938 $ 107,968 $ 66,375 $ 129,562
System Dissembly
Well abandonment and System breakdown 1 LS 3,429 $ 3,429
Hollow-stem auger, 8" 0.d. for 2" well 350 LF 26 $ 9,211
$ 12,639 $ 12,639 $ 12,639
Groundwater Monitoring (5 years) 5 years 20,133 % 87,165 $ 83,702 $ 90,629
Contingencies $ 64,945 $ 59,933 $ 69,956
Project Management $ 58,450 $ 53,940 $ 62,961
Total $ 448,120 $ 413641 $ 482,699
Present Worth $ 448,120 $ 413,6-+41 $ 482,699

Note:

*Present worth values are based on 5% interest and no inflation ar salvage value.

LF - linear foot
LS - Lump sum
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Page 1



APPENDIX A

LOCATION OF INFORMATION REPOSITORIES



LOCATIONS OF INFORMATION REPOSITORIES

The information repositories listed below have been chosen for their proximity and accessibility to
the affected publics, hours of operation, and facilities for the handicapped.

The Glendae Public Library Hours
5959 West Brown Avenue Monday - Thursday 9am. to 9 p.m.
Glendae, AZ 85302 Friday and Saturday 9am.to9p.m.

Telephone: (602)435-4900

Luke AFB Library Hours:

Building 700 Monday - Thursday 9am.to 8 p.m.
Like AFB, AZ 85309 Friday 9am.to5p.m.
Telephone: (602) 856-7191 Saturday and Sunday 11am. to 2 p.m.
Peoria Public Library Hours

8463 West Monroe Avenue Monday - Wednesday 10am.to 9 p.m.
Peoria, AZ 85340 Thursday - Saturday 10 am. to 6 p.m.

Telephone: (602) 412-7556 Sunday 1p.m.to5pm.



APPENDIX B

CONSENSUSSTATEMENT AMONG THE LUKE AFB NPL FEDERAL FACILITY
AGREEMENT PROJECT MANAGERS



CONSENSUS STATEMENT AMONG THE LUKE AIR FORCE BASE
NPL FEDERAL FACILITY AGREEMENT PROJECT MANAGERS

Pursuant to the Luke Air Force Base National Priorities List (NPL) Federal Facility Agreement
(FPA) under CERCLA Section 120 (EPA Administrative Docket Number 90-20), the Project managers
agree no further remedial investigations are needed at the following Areas of Concern (AOC), 1) OT-1
Old Incinerator Site; 2) OT-08 F-15 Buria Site; OT-09 Canberra Burid Site; and OT-10 which is a subset
of and wholly contained in DP-13 Outboard Runway Landfill. Thiswill formalizes the intent of the Project
managers as indicated in the Project Manager Meeting Minutes of July 24, 1990 and August 21, 1990.

The Project managers also agree no further remedial investigations are needed at the following
Areas of Concern: 1) SS-15 Facility 328 Spill Site; 2) SS-14 Facility 321 UST's Storage: 3) ST-19 BX
Leaking UST’s; and 4) DP-24 Base Arnmo Storage Area. This formalizes the intent of the Air Force, as
stated in the Project Manager Meeting Minutes of October 11, 1990, to remove SS-15, SS-16, and ST-19
from the NPL process and place them under the jurisdiction of the State of Arizona Underground Storage
Tank Program for any and all remedial activities. In addition, DP-24 was identified as a clerica error that
occurred in the compilation of the list of PSC's. It is agreed to strike DP-24 from Attachment A Section
A of the FFA and included DP-24 in Attachment A Section B of the FFA.

It is further agreed that the findings to support no further investigations will be documented in the
in the remedial investigation report and noted in the applicable Operable Unit Record of Decision (ROD).

In addition to the above agreement the Project managers concur to strike PSC’'s SS-11 Former
Outside Transformer Storage and SD-21 Sewage Treatment Plant Effluent Cana from Attachment A
Section B of the FFA and included SS-11 and SD-21 in Attachment A Section A of the FFA. These two
PSC’ s are continuing to be investigated under the NPL program. The amendments will ensure
consistence between the FFA and documents in the Administrative Record File.

The signatures of Lhe Praject Managers below shall constiule approval of this Consensys
Slalement. This Consensus Staisment may bo axeculed and defiversd in uny namber of countarparts,
each of which when sxeculed.and deliverad shall.be desmed lo ba'an eriginal. bul such counterparts

shall tagelher conslitute opf and the same documenl
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APPENDIX C

NOTICE OF VOLUNTARY ENVIRONMENTAL MITIGATION USE RESTRICTION



When recorded, mail 1a:

NOTICE OF YOLUNTARY ENVIRONMENTAL MITIGATION
USE RESTRICTION BY OWNER(S)

Pursuant to AR.5.540-152(B), the owner(s}
of the following deserthed property:

{Please Print}
(insert tepal descrinilan of mifire parcef)

has (have) remediated a partion of the above-described property, which remediated portion is deseribed as
follows;

{tnsert legal descriprion af remediniad portion, the source of the release, and the remalning confaminanis}

The date witen the remedixtion was completed js:

The undersigned owner voluntarily agrees to limit and restrlet the use of the remedlated partian of the
property to nor-residentiz] uses, as defined io A.RS. §49-155(A).

No property rights, .including. In particular, any restrictive covenants, are baing creaated in favor of or behzlf of the
state or any other party, by filing of the volontary environmental mitigation use restriction (YEMUR} notics.

Any formal restrictive covenants which may be necessary due 10 the property transfer will be filed separately, with
the federal povanment as the owner of the dominant eséate.

The state’s approval of the VEMUR notice is 1o veqify the propricty of the format of the notification, and the
accuracy of the assertion that the cleanup conductad is protective for non-residential use.

Approved:
Signature of owner(s)
(ADE$} official) Signature of onwmer(s)
STATE OF ARIZONA STATE OF ARIZONA
County of Connty of
‘This inttrument was acknowiedged before me this 'This instrument was acknowledged before me this
day of . day of .
by by
Nutary Public Notary Public
My commission expires; My commission expires;

Pleasc make ne marks below this line



When recorded, mall to:

CANCELLATION OF YOLUNTARY ENVIRONMENTAL MITIGATION
USE RESTRICTION BY DWNER(S)

Parsuant to AJRE. £49-152(1), the owner{s)

of the following described property;

{Please Print)

{insert lepal description of entire parcel}

recorded a Notice of Voluntary Mitigatlon Use Restriction By Owner(s) in the Offlce of the County Recorder

of County, Arizona on the

P In Document/Dacket

at Page » affeciing the fullawing pertion af the above-described property:

{Ensert legal description af vemediated portion)

The undersigned owner{s) bas (have) remediated the aboye-described portion of the property pursnaot te the
levels preseribed in A.R.S. §49-152(C). Accordingly the above-described property may now he used for any
lawful purpase. The date when the remediation was completed is:

Signaiure of swoer(s)

Signature of owner(s)

Porsuant to A.R.5. §49-152(C}, the nndersigned hereby cancel(s) the above-deseribed notice 2nd declare(s)

said notice ta be of oo Nurther farce and effect as of this

day of a

The state’s approval of the Cancellation of VEMUR notice is to verify the propriety of the format of the
notification, and the accuracy of the assertion that the cleanup conducted is protective for residential nsss.

{(ADEQ officlal)

STATE OF ARTIZONA

County of

This instrument was acknowledged before me this
day of ‘

Iy

Motary Public

My commission expires:

STATE OF ARTZONA

Coupty of

This instrument was acknowledged before me this
day of .

by

iNotary Public

My commission expires; _

Messe make no warks below this line



APPENDIX D

AIR FORCE FORM 332



BASE CIVIL ENGINEER WORK REQUEST
{See Reverse for Instroctions) -

Form Appraved
DMB No. 0704-0188

MMWWImn‘hﬁndeﬂmk-&mdumJMn td.dmmlmllt Instructions,
mlu:vmolnl Irden axtimate or sny nw-\-nlu
o;mm-dmmsu Dm

-lhvlhnm $Sond your complatad form te HQ AFESCIOEMS.

stpact o this osllection ol informa the 0
oy, Sute lmhﬁmnVAz‘Hﬂ‘sznlndlbiﬁunfmﬂlmwnmnwhmﬂ

m;hllm-. wm-\dmg-ﬁun-ﬁﬂmu
04-0184, Washington 0C

thie burden 1o

dawieg the
ton Hesdcuartars Secvicas, Dicactorsie far
03. Plesss 00 NOT RETURN yeur form 1o

SECTION |- TO BE COMPLETED BY REQUESTER

1. FROM (Orpanization) 2. OFFICE SYMBOL |3 DATE OF REQUEST

4, WORK REQUEST NO. (For BCE Uss)

6. REQUIRED COMPLETION DATE

7. BUILDING, FACILITY OR STREET ADDRESS WHERE WORK IS

5. NAME AND PHONE NO. OF REGUESTER {0 B AL L OMPLISHED
1132
8. BESCRIPYION OF WORK TO BE ACCOMPLISHED finckade Sketch or Plan, when appropriste)
9. BRIEF JUSTIFICATION FOR WORK TO BE ACCGMPLISHED (ot requirsd for maintenance and regair]
10. DONATED RESOURCES NONE
FUNDS LABOR MATERIAL CONTRACT BY REQUESTER > | NONE

11. NAME OF REQUESTER 12. GRADE OF REQUESTER

13. SIGNATURE OF REQUESTER /See Aaverse of Form)

14, COORDINATION

| I

SECTION If - FOR BASE CIVIL ENGINEER USE

15. WORK ORDER (Piace an "X " in the appropriste box.)

IN-SERVICE SELF-HELP CONTRACT SABER
18. DIRECT SCHEDULED WORK (Place an “X" in the appropriate bex.)
EMERGENCY URGENT ROUTINE SELF-HELP mic
17, SELF-HELP (Place a3 "X" in the agpropriate bex)
BRIEFING REQUIRED ADEGUATE COORDINATION INSPECTION REQUIRED

SECTION Iit - COMPLETE DMLY IF WORK IS TO BE ACCOMPLISHED BY WORK ORDER

22. ESTIMATED TOTAL COST

18. WORK CLASS 16. PRIORITY 20. ESTIMATED HOURS Z1. ESTIMATED FUNDED COST
%ﬁ'ms 1S NO NEED FOR AN ENVIRONMENTAL ASSESSMENT ArirTen assessuent 1S BEINGIHAS 5. 28,
{AFR 19-2) BEEN PROCESSED APPROVED DISAPPROVED
27. REMARKS
SECTION IV - APPROVING AUTHORITY
28. NAME AND GRADE {Pleass Type or Print) 79, SIGNATURE 30, DATE
CUSTGMER'S COPY

AF FORM 332, JAN 91 (EF-V1) rracroru pr0) PREVIOUS EDITION IS OBSGLETE,



BASE CIVIL ENGINEER WORK REQUEST Form Approved

{5ew Ravarse for Instructions) OMB Ro. 0704.0188
Poic Surden for thic collection lbﬂmw-wu‘hm .3 haurs par rasponrss, including the time f ructions, ssarching sxisting dal! at, mnmmmwum revievang the
e-lcuut tion, Mn-m-u. -m.uﬁynﬁmdwmﬁumﬁ' mvummmmpnﬁn Washington Headquerters Senvcas, Dirsctorats tor
i 0704-G188, Washington DC 20503, Piease DO NOT RETURN your ferm ts

Nmbﬂmnlm IIISJdimDm%-mv Suits 1204, Acwmvazmuaoz-uuu-ummm-mzuumrmn-anmr ”
wither ol thees addcmsser. Send yaur cempleted foom te KO ot

SECTION ) - TO BE COMPLETED BY REQUESTER

1. FROM [Oiganization) 2. OFFICE SYMBOL | 3, DATE OF REQUEST 4, WORK REQUEST NO. fFor 8CE Use)

7. BUILDING, FACILITY OR STREET ADDRESS WHERE WORK IS
5. NAME AND PHONE ND. OF REQUESTER 6. REQUIRED COMPLETIDN DATE 1 SO OING, FACLITY

1132

8. DESCRIPTION OF WORK TO BE ACCOMPLISHED flackide Sketch or Plan, when agpropriate

9. BRIEF JUSTIFICATION FOR WORK T0 BE ACCOMPLISHED /Not required for maintenance and repaic)

10. DONATED RESOURCES NONE

FUNDS LABOR MATERIAL CONTRACY BY REQUESTER X | HONE

11. NAME OF REQUESTER 12. GRADE OF REQUESTER 13. SIGNATURE OF REQUESTER /Sae Revarse of Form)

14, COORDINATION

SECTION I! - FOR BASE C1YIL ENGINEER USE
15. WORK ORDER /Place a2 "X" o the appropriate box.)

IN-SERVICE SELF-HELP CONTRACT SABER

1

. DIRECT SCHEDULED WORK /Place an "X in the agpropriats bex.)
EMERGENCY URGENT ROUTINE SELF-HELP mic

12. SELF-HELP {Pilsce an "X" in the agpropriate bex.)

BRIEFING REQUIRED ADEQUATE CODRDINATION INSPECTION REQUIRED
SECTIOM (1l - COMPLETE ONLY IF WARK IS TO BE ACCOMPLISHED BY WORK ORDER
18. WORK CLASS 19. PRIORITY 20. ESTIMATED HOURS 21. ESTIMATED FUNDED COST | 22. ESTIMATED TOTAL GOST
%’?{ms 1S NO NEED FOR AN ENVIRONMENTAL ASSESSMENT AWRITTEN ASSESSMENT 15 BEING/HAS 25. - 28,
{AFR 19-2) BEEN PROCESSED APPROVED DISAPPROVED
27. REMARKS

SECTION IV - APPROVING AUTHORITY
28, NAME AND GRADE (Pease Tyoe or Print) 29. SIGNATURE 30. DATE

AF FORM 332, JAN 91 (EF-V1) trutoru P PREVIOUS EDITION IS OBSDLETE. STATUS COPY



BASE CIVIL ENGINEER WORK REQUEST Form Approved

(See Reverse for Instructions) OMB No. 0704-0188

Public burdan for thit coliaction of information it sstimated te average .3 hours per Tosgonss, inchuding the s for hummm&umuqhummh-u Malntaining the data nesded, and completing and reviewing the
callection af infermation. Send comsnents nrhmm-h\mnmycmrm t of this colection of information, wlwrdnulm 1o the Department of Dafanse, Washington Hesdquactars Sarvices, Directaraty for
Infacmation Operations -umam. 1215 Jaf mmw Suita 1204, Arington, VA 222024302, and to the Oflics of Management and Budget, P M:ummnt 07040138, Wastington DC 20603, Plasse DG NOT RETURN yeur form ta
sither of thesa addrassss. Send your completad form 19 HO
SECTION | - TO BE COMPLETED BY REQUESTER
1. FROM (Gganization! 2. OFFICE SYMBOL | 3, DATE OF REQUEST 4. WORK REQUEST NO. /For 8CE Use)

7. BUILDING, FACILITY OR STREET ADDRESS WHERE WORK 1S
5. NAME AND PHONE ND. OF REQUESTER 6. REQUIRED COMPLETION DATE 1) BULOING, EACKITY

1132

8. DESCRIPTION OF WORK TO BE ACCOMPLISHED finciude Sketch or Pian, when approprizte)

9. BRIEF JUSTIFICATION FOR WORK TQ BE ACCOMPLISHED (Aot required for maintenance and repak)

10. DONATED RESOURCES NONE

FUNDS LABOR MATERIAL CONTRACT BY REQUESTER X | NONE

11. NAME OF REQUESTER 12, GRADE OF REGUESTER 13. SIGNATURE OF REQUESTER /Sae Revarse of Form/

14, COORDINATION

SECTION I - FOR BASE CIVIL ENGINEER USE
15. WORK ORDER (Plsce an “X" in the agpropriats box.)

IN-SERVICE SELF-HELP CONTRACT SABER

. DIRECT SCHEDULED WORK /Place an "X in the agpropriate box)
EMERGENCY URGENT ROUTINE SELF-HELP MC

—
@

1

~

. SELF-HELP (Plsce an "X" ia the appropsiate bex.)

BRIEFING REQUIRED ADEQUATE COORDINATION INSPECTION REQUIRED
SECTION Iif . COMPLETE ONLY IF WORK IS T BE ACCOMPLISHED BY WORK ORDER
18. WORK CLASS 19. PRIORITY 20. ESTIMATED HOURS 21, ESTIMATED FUNDED COST | 22. ESTIMATED TOTAL COST
Z350E 15 NO NEED FOR AN ENVIRONMENTAL ASSESSMENT AWRITTEN ASSESSMENT IS BEING/HAS 25, 26,
{AFR 18:2) BEEN PROCESSED AFPROVED DISAPPROVED
27. REMARKS

SECTION IV - APPROVING AUTHORITY
23. NAME AND GRADE (Pioase Type or Print) 2. SIGNATURE 30, DATE

AF FORM 332, JAN 91 (EF-V1) (pacfors pRO PREVIOUS EDSTION IS DBSOLETE. SUSPENSE COPY
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AIR FORCE FORM 103



BASE CIVIL ENGINEERING WORK CLEARANCE REQUEST

DATE FREFAMED
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PRE-ROD SIGNIFICANT CHANGES

After the public comment period ends, a final remedia aternative is selected for adoption in the
ROD. Theremedy is selected based on the analysis of comments provided by the public and support agencies
on the Proposed Plan and the RI/FS reports, as well as any other new and significant information received
or generated. The lead agency may re-evaluate the preferred dternative in light of this information and may
change a component of the preferred remedy or choose to implement a remedy other than the preferred
aternative.

If achangeis made, according to CERCLA section117(b), the lead agency must determine whether
the modifications are “significant.” When alead agency makes a significant change, these changes must be
explainedinthe ROD. Thisappendix presents an explanation of the significant changes between the proposed
and final remedia aternatives selected for implementation at OU-1 of Luke AFB. This appendix presents
the general framework used for categorizing significant changes made to the proposed alternatives after they
were issued for public comment. Documentation and notification activitiesthat are required to communicate
these changes are also specified. Finally, a detailed explanation and summary of the changes are presented.

CATEGORIES OF SIGNIFICANT CHANGE

According to USEPA guidance (USEPA, 1989a), modifying a selected alternative or changing from
the preferred alternative to another alternative are examples of significant changes. Once it has been
determinedthat asignificant changeis necessary, the lead agency should decide whether the change warrants
only documentation in the ROD or additiona public comment. To make this assessment, the lead agency
decides which of two categories the significant change belongs: (1) changes that are alogical outgrowth of
the information and analysis already presented to the public; or (2) changes that the public could not have
reasonably anticipated, based on information available during the public comment period. If the lead agency
determines that the significant changes are a logica outgrowth, the changes should be documented in the
ROD Decision Summary. In those limited situationsin which the public could not have reasonably anticipated
the changes, the lead agency should issue a revised Proposed Plan for public comment.


UNICOR Data Services


Significant Changesthat are Consider ed L ogical Outgrowthsof I nformation Availableto the Public

Inanalyzing significant changes, three broad scenarios of changes are likely to be classified aslogical
outgrowths of the information on which the public had the opportunity to comment. The significant changes
in each of these scenarios would only have to be explained in the ROD; additional public, comment is not
necessary. The three scenarios are as follows:

(1) A Changetoa Comment of the Selected Alter native. Thelead agency may make achange

to acomponent of the selected remedy (e.g., achangein cost, timing, level of performance, or ARARS) that
may result in asignificant alteration to the scope, performance, or cost of the remedy, whilethe overal waste

management approach represented by the alternative remains the same. If the significant change to a
component of the alternative could have been reasonably anticipated by the public, taking into consideration

inherent uncertainti es associated with the waste management/engineering process, the lead agency need only

document the significant change in the ROD Decision Summary.

(2) Selection of a Remedy Other that the one Selected in the Proposed Plan. Thelead agency
may determine, based on information received during the comment period that the preferred dternativein the
Proposed Plan no longer provides the most appropriate balance of tradeoffs among the aternatives with

respect to the evauation criteria. Information available to the lead agency may suggest that another
alternative from the Proposed Plan provides the best balance of tradeoffs, and the lead agency may select
the other aternative. Such a change requires only documentation in the ROD because the public has been
apprised previoudy that another alternative might be selected as the remedy; thus, the public had adequate
opportunity to review and comment on it.

(3) Combining Componentsof Alter natives. In someinstances, Proposed Plans may recommend
two or more aternatives (or a combination of alternatives) for addressing different pathways at a site. For
example, two aternatives could be developed for a site, one to address contaminated soils and another to
remediate the groundwater. If the lead agency choosesto retain the preferred aternative for the groundwater,
but rejects the preferred soil remediation alternative and chooses a different aternative form among those
presented in the Proposed Plan, the new selection would be considered alogica outgrowth of the information
on which the public aready had the opportunity comment. Inthisinstance, anew comment period would not
be required. The change, however, must be documenting within the ROD Decision Summary aong with the
reasons for the change.


UNICOR Data Services

UNICOR Data Services

UNICOR Data Services


Significant Changesthat are not Considered L ogical Outgrowths of Information Available to the
Public

Changes that are not logica outgrowths of the information presented in the Proposed Plan should be
documented by the lead agency in arevised Proposed Plan and anew public comment period should be held.
Whenissuing arevised Proposed Plan to document a significant change that was not alogica outgrowth, the
revised document should be prepared in accordance with the requirements of bother CERCLA section 117
and the NCP. Two changes that require additional public comment are listed below.

(1) Selection of a New Alter native that was Not Previously Analyzed. The lead agency may
determine that an alternative that was not presented in the Proposed Plan or detailed analysis phase of the
FSreport should be selected as the remedy. In this case, the public could not have reasonably anticipated the
lead agency making such a selection; therefore, the lead agency should issue a revised Proposed Plan
presenting the new preferred aternative and provide appropriate supporting information for public comment.

(2) Significant Changeto a Component of the Selected Alter native. A change to acomponent
of the selected dternative requires additiona public comment if making the change will radicaly dter the
overall remedy with regards to its scope, performance, or cost in a manner that the public could not have
reasonably anticipated. Such changes could radically ater the volume of waste managed or the physical scope
of action, as estimated in the Proposed Plan.

SIGNIFICANT CHANGESTO THE SELECTED ALTERNATIVESFOR OU-1AT LUKE AFB

Remedial Alternative S-4 (ingtitutiona controls and ex-situ physical treatment/metals recovery) was
selected for implementation at PSC LF-25. Remedia Alternative S-4 (as presented in this ROD) differs
dightly from the version presented in the OU-1 FS and OU-1 Proposed Plan. There are two main differences
between this version and the previous one. Fird, as a protective measure, Remedia Alternative S-4 now
requires that a shot recovery process be performed prior to the closure of the skeet range. Secondly,
procedures which restrict future land uses of the Site to non-residentia purposes will now be implemented as
part of Remedia Alternative S-4.

Origindly, Remedia Alternative S-4 called for the establishment of institutional controls prior to
conducting the shot recovery process. Following closure of the skeet range (at an undetermined point in the
future), ashot recovery processwould be conducted to clean the site to conditions acceptabl e for unrestricted
land use. Because the site would meet residential standards at that time and the source of theimpact would
no longer be present, a land use restriction would not be required. Additionaly, the previously imposed
ingtitutiona controls would no longer be needed after the site cleanup.
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Remedial Alternative S-4 now calls for conducting the shot recovery process prior to the closure of
the skeet range. Thisis ahighly protective measure designed to immediately minimize any potentia threet to
human health that could result from exposure to the accumul ated metal's. Because the skeet range will remain
open and will continue to impact the sitein thefuture, Remedia Alternative S-4 now requiresimplementation
of ingtitutional controls after the cleanup process is complete. Although the extent and magnitude of the
potential future impact can not be defined, it is conservatively assumed that it may be such that it could limit
potentia land uses of the site. As aresult, Remedid Alternative S-4 now requires aland use restriction, as
well as other indtitutional controls, to limit future exposure to the Site.

SUMMARY

A dgnificant change has occurred with Remedial Alternative S-4, which was selected for
implementation at PSC LF-25. There are two main differences between Remedial Alternative S-4 (as
presented in thisROD) and the origina aternative presented in the OU-1 FS and OU-1 Proposed Plan. First,
as a protective measure, Remedia Alternative S-4 now requiresthat a shot recovery process be performed
prior to the closure of the skeet range. Secondly, procedures which restrict future land uses of the siteto non-
residential purposes will now be implemented as part of Remedia Alternative S-4.

Based on USEPA guidance (USEPA, 1989a), the USAF has determined that this significant
Pre-ROD change could have been alogica outgrowth of the information already available to the public. The
overall waste management approach remains the same asthe aternative presented in the Proposed Plan. The
changes with Remedial Alternative S-4 only pertain to the timing of the implementation of metals recovery
process and the establishment of ingtitutional controls.

Because the changes to the selected alternatives could have been reasonably anticipated by the
public, a new Proposed Plan and additional public comment are not required. However, as per CERCLA
reguirements, these changes have been documented in the OU-1 ROD.



Site specific depth to groundwater (97.5 meters), distance to the compliance point (12 meters), and
depth of incorporation (55 meters) were incorporated into the model. All other input parameters were the
same as those used by the ADEQ in the default model which was used to develop the “Alternative GPL”
graphs. These default input parameters were determined “reasonable’ by the Working Group to establish a
vadose zone base-case scenario.

After establishing model input parameters, GPLswere cd culated for each of the BTEX compounds.
Modeling results are summarized in Table 5. Model output data are provided in Attachments A through D.

The GPL calculated for benzene was 154,100 mg/kg (milligrams per kilogram). Modeling results for
toluene, ethylbenzene, and xylenes resulted in the GPL cal culation exceeding 100% saturation. The resultant
model output denotes “ Groundwater Not Threatened (GW NT)” when the GPL value is beyond the model’ s
capacity to yield atheoretical concentration.

Asshown in Table 5 and in Attachments A through D, severa modd runs were conducted using
varying depths of incorporation and varying depths to groundwater. These additional runs were conducted
so that GPLs could be established for avariety of potential site conditionsin the event confirmation sampling
at PSC SS-42 yidds adifferent depth of incorporation and depth to groundwater than indicated by previoudy
collected site characterization data. The results of the additional modeling runs are summarized below.

* GPLscdculated for benzene ranged from 8,685 mg/kg (55m depth of incorporation
and 90m depth to groundwater) to 400,600 mg/kg (55m depth of incorporation and
100m depth to groundwater).

» GPLscaculated for the ethylbenzene ranged from 679 mg/kg (55m depth of
incorporation and 70m depth to groundwater) to GWNT at variable depths.

» GPLscdculated for toluene ranged from 35,310 mg/kg (55m depth of incorporation
and 70m depth to groundwater) to GWNT at variable depths.

» GPLscadculated for xylenes ranged from 23,580 mg/kg (55m depth of incorporation
and 70m depth to groundwater) to GWNT at variable depths.
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GROUNDWATER PROTECTION LIMITS FOR PSC SS-42

INTRODUCTION

Arizonas Soil Remediation Standards requires soil cleanup continue until contaminants remaining
in the soil do not cause or threaten to cause a violation of Aquifer Water Quality Standards (AWQS) at a
point of compliance. Fortunately, the ADEQ developed a screening model for use in determining whether
asoil cleanup level adequately protects groundwater. The screening model was presented in “A
Screening Method to Determine Soil Concentrations Protective of Groundwater Quality,” (ADEQ, 1996).
This ADEQ screening model was used to calculate Groundwater Protection Limits (GPLS) for PSC
SS542.

The ADEQ's screening model contains three options for determining GPLs. As aninitia
screening step, the organic chemical compounds detected at a site can be compared with a“short list” of
compounds with limited mohility in the subsurface. If the contaminants detected at a Site are on the “short
list”, the threat to groundwater from that compound is considered negligible and the pre-determined soil
remediation levels (SRLS) or site-specific risk based cleanup levels can serve as the cleanup standard.
For other organic compounds, “Minimum GPLS’ are provided. The “Minimum GPLS’ are based on a
worst-case scenario (where the whole soil profile is contaminated from surface to groundwater). The
“Minimum GPL” can be sdlected as the soil remediation level without detailed site-specific information.

The second screening step requires that the site-specific depth to groundwater and the vertical
extent of contamination in the vadose zone be determined. This data is then compared to graphs
developed by the ADEQ which provide “Alternative GPLS’. The graphs show “Alternative GPLS’ based
on the depth to groundwater and the maximum vertical extent of soil contamination (depth of
incorporation). “ Alternative GPLS’ represent the maximum contaminant concentration that can remain in
soil without threatening to cause groundwater contamination above the relevant AWQS at a default
point-of-compliance.

The third option provided in the ADEQ screening mode alows for the determination of a GPL
based on site-specific characteristics. This option entails collecting and documenting site-specific data and
caculation a soil cleanup level using a vadose and saturated zone contaminant fate-and-transport model.
Although use of the ADEQ model is not required, it is recommended. If other contaminant fate-and-
transport models are selected for use they must be pre-approved by the ADEQ.

Page:
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BACKGROUND AND SITE-SPECIFIC DATA

As detailed in Section 3.6.1.4 of the OU-1 ROD, vadose zone fate-and-transport modeling was
previoudy conducted at PSC SS-42 during the OU-1 remedia investigation. Results of this modeling
indicate that petroleum related compounds (i.e. TPH and BTEX) could eventually leach to the
groundwater. However, the vadose zone modeling results conducted as part of the OU-1 remedia
investigation did not predict whether these petroleum related compounds could threaten to cause a
violation of the AWQS at a point of compliance. As aresult, GPLs have not been previously established
for PSC SS-42.

Although previous fate-and-transport modeling has shown that petroleum related contaminants
(TPH and BTEX) could eventually leach to the groundwater, GPLs can not be calculated for TPH. GPLs
could not be calculated for TPH because there are no numeric water quality standards established for
T?H. Additionaly, TPH represents a broad class of petroleum related compounds and not just one
specific constituent. GPLs can only be calculated for individua constituents with AWQSs. Of the
petroleum related constituents with established AWQSs detected at PSC SS-42, BTFX compounds posed
the greatest potential risk to human health. GPLs calculated for BTEX are, therefore, considered
representative values established for the protection of groundwater from the petroleum release at PSC
SS42.

Other site-specific data of importance needed to calculate GPLs for SS-42 include the point of
compliance, depth to groundwater, and depth of incorporation. The site boundaries were identified as the
point of compliance for PSC SS-42. The minimum distance between the site boundaries and the point of
the release at SS-42 is 40 feet (12 meters). Site-specific data collected during the OU-1 remedial
investigation indicates that the depth to groundwater at PSC SS-42 is approximately 310 feet bgs (97.5
meters). Additionaly, the deepest detection of BTEX compounds (depth of incorporation) have been
determined to be 180 feet bgs (55 meters).

DETERMINATION OF GROUNDWATER PROTECTION LIMITS FOR PSC SS-42

STEP 1: Initial Screening and Comparison to Minimum GPLs

Asan initia screening step, organic chemical compounds of interest at a Site are compared to a
“short list” of soil contaminants with limited mohility in the vadose zone. The “short ligt, of soil
contaminants with limited mobility in the vadose zone include: Chlordane, Heptachlor, Heptachlor Epoxide,
Methoxychlor, Polychlorinated Biphenyls, and Toxaphene. Because the organic chemica compounds of
concern at PSC S$42 (BTEX) are not on the “short list,” additional evaluation was necessary and the
second part of Step 1 was conducted.

Page:
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The second part of Step 1 involved comparing the BTEX concentrations detected at PSC SS-42
to “Minimum GPLS’ developed by the ADEQ. The “Minimum GPLS’ represent soil concentrations
protective of groundwater quality in a worst-case scenario where the whole soil profile is contaminated
from surface to groundwater. “Minimum GPLs’ for BTEX are listed on Table 3-60 of the Luke AFB
OU-1 ROD. Comparison of site specific data collected during the OU-1 remedia investigation of PSC
SS-42 to the “Minimum GPLS’ indicates that the detected concentrations of BTEX exceed the “Minimum
GPLs.” Therefore, additiona evaluation was required and Step 2 of the ADEQ mode was conducted to
determine GPLs for PSC SS-42.

STEP 2: Alternative GPL Determination

Step 2 can only be used if the Site is adequately characterized for depth to groundwater and
maximum vertical extent of soil of contamination. Because PSC SS-42 was adequately characterized as
part of the OU-1 remedid investigation, Step 2 could be used to determine GPLs. As previoudy
described, the site-specific depth to groundwater has been identified as 97.5 meters and the depth of
incorporation has been defined as 55 meters.

Base on numerous model runs, the ADEQ developed a series of graphs for common organic
contaminants (BTEX, TCE, and PCE). From these graphs an “Alternative GPL” can be determined
based on the site-specific depth to groundwater and the depth of contaminant incorporation. A default
point of compliance (33 meters) from the point of the release was used in the model calculations. If the
concentration of a contaminant at the site is below the “ Alternative GPL” determined from the graph, the
soil contaminant concentration is considered protective of groundwater.

The graphs of “Alternative GPLS’ developed by the ADEQ for BTEX areincluded as Tables 1
through 4. As shown on Tables 1 though 4, the “ Alternative GPL” values developed by the ADEQ were
limited to a depth of incorporation of 50 meters. Unfortunately, site specific data for PSC S$42 indicates
that the depth incorporation for BTEX of 55 meters. Therefore, GPLs could not be determined for PSC
SS-42 using Step 2 of the ADEQ screening model.

STEP 3: Site Specific Modeling

As a consequence of the limited depth of incorporation range presented in the ADEQ
“Alternative GPL” tables (Tables 1 through 4), a site-specific model had to be used to determine GPLs
for PSC SS-42. The ADEQ screening model was selected for use in this evaluation.
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Table 1

Alternative GPLsfor BENZENE

(Numbersin table are GPLs in mg/kg)

Depth
to
Water Depth of Incor poration (m)
) sm 10m 20m 30m 40m 50m
Om
10m 10 0.070
20m 678 74.8 0.707
30m 35,930 4,095 74.3 0.707
40m 1,751,000 202,000 4,033 74.3 0.707
50m 197,000 4,033 75.2 0.707
60m 197,000 4,033 84.0
70m 197,000 4,032
80m 197,000
90m
100m

Half-life = 1000 days




Table 2

Alternative GPLsfor Toluene

(Numbersin table are GPLs in mg/kg)

Depth
to
Water

(m)

Depth of Incor poration (m)

5m

10m

20m

30m

40m

50m

Om

10m

10480

402

20m

2,534,000

159,800

402

30m

32,140,000

162,700

402

40m

32,040,000

219,100

402

50m

32,030,000

371,000

402

60m

33,090,000

711,900

70m

41,620,000

80m

90m

100m

Half-life = 1000 days




Tabl e 3

Alternative GPLsfor ETHYLBENZENE

(Numbersin table are GPLs in mg/kg)

Depth
to
Water

(m)

Depth of Incor poration (m)

5m

10m

20m

30m

40m

50m

Om

10m

1,731

124

20m

117,100

12,900

124

30m

6,183,000

704,200

12,820

124

40m

693,200

12,890

124

50m

693,200

14,640

124

60m

693,100

18,730

70m

693,200

80m

90m

100m

Half-life = 1000 days




Tabl e 4

Alternative GPLsfor o-XYLENE

(Numbersin table are GPLs in mg/kg)

Depth
to
Water

(m)

Depth of Incor poration (m)

5m

10m

20m

30m

40m

50m

Om

10m

36,570

2,161

20m

3,642,000

341,000

261

30m

27,720,000

339,800

2,161

40m

348,000

2,161

50m

420,800

2,161

60m

577,400

70m

80m

90m

100m

Half-life = 1000 days

GNT = Groundwater Not Threatened




Table 5. Groundwater Protection Limits (GPLs) for PSC SS-42

Benzene GPLs (mg/kg), PSC SS-42

Ethylbenzene GPLs (mg/kg), PCS SS-42

Toluene GPLs (mg/kg), PSC SS-42

Depth to GW Depth of Incorporation (meters)
(Meters)

50 55 60
70 35310
75 282100
80 GW NT GW NT
97.5 GW NT

100 GW NT GW NT
Notes:

GW NT = Ground Water Not Threatened
Distance to compliance point = 12.0 meters

Page 1 of 1

Depth to GW Depth of Incorporation (meters) Depth to GW Depth of Incorporation (meters)
Meters (Meters)
40 50 55 60 65 50 55 60
80 59170 70 679
90 59190 8685 80 213000 30700
97.5 154100 85 213000
100 400600 59180 90 GW NT
105 59190 97.5 GW NT
100 GW NT

Xylene GPLs (mg/kg), PSC SS-42

Depth to GW Depth of Incorporation (meters)
(Meters)
50 55 60
70 23580
75 170900
80 GW NT GW NT
97.5 GW NT
100 GW NT




ATTACHMENT A

GPL Modd Runsfor Benzene



CONCENTRATION fug/Ll

CONCENTAATION fug/L]

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY

GROUNDWATER PROTECTION LEVEL MODEL

1. 000E -0
SITE NAME / ID
9. 000E-0¢
benzene
#.000€ -0
ANEESQUTAUT FAON VADOSE-20ME NODEL,
7.0006-08 ——FUNCTION IHPUS VO SATURATED WOOEL
(V-Z Dt} /(S-Z Dt) = 25.46 KOC = .G64S0E+02 c.’/g
.0006-08 KH = _2210E+00
HALF-LIFE (IN VADOSE ZONE) = .10E+04 days
HALF-LIFE (IN SATURATED ZOMNE) = .10€+04 days
GROUNDWATER STANDARD = 5.0000 ug/L
SOIL HEALTH-BASED GUIDANCE LEVEL = 47.00 mg/kg
DEPTH TO GROUNDWATER = 97.5 m
04 200 3000.  700. ’f:’:s "’“, 15000. 17300. 20003. 200. 23000 AQUIFER MIXING-CELL FACTOR = 1.0
ol DISTANCE TO COMPLIANCE POINT = 12.0 m
BULK DENSITY = 1.50 g/cn’
LIOUID PHASE CONCENTRATION VS TIME (CORRECTED TO INITIAL BREAXKTHAOUGH) POROSITY ~ .25
SOIL FOC = .0010
AGUIFER FOC = .0010
i SOIL MQISTURE CONTENT = .15
’ MOISTURE FLUX THROUGH WASTE CELL= .70E-02 cm/day
o 00064 MOISTURE FLUX OUTSIDE WASTE CELL= .70E-02 ca/day
’ GROUNDWATER VELOCITY =  10.00 cm/day
+.0006-o4 DIFFUSION LAYER THICKNESS = .50 cm
e DEPTH OF INCORPORATION = 55.000 m
7. 000604 - RELEASE WIDTH = 10.0 m .
AIR DIFFUSION COEF. = .7000E+04 cm /gay
60006 ~04 WATER DIFFUSION COEF. = .7000E+00 cm’/day
INITIAL CONTAMINANT CONCENTRATION IN SOIL = 4 ug/ClI’
5. DOCE -04
4. 000E -0
3. 000604
2. 00004
YADOSE-ZONE TIME TO PEAK =  1274E+05 days
1. 000c-o4 YADOSE-ZONE PEAK CONCENTRATION = .S056E-04 ug/L
SATURATED-ZONE TIME TO PEAX = ,1201E+05 days
e U e e SATURATED-ZONE PEAK CONCENTRATION = . 1966E-04 ug/L
00 5000 19000 {5000, 0000, 20000 30000, 39000, 4O00. 45000 5008, CELL THICKNESS AT COMPLIANCE POINT = 6.2 cm

TIKE {ays) CELL GPL = .1541E+06 mg/kg

LIGUIO PHASE CONCENTRATION VS TIME FOR VADOSE-ZONE AMD SATURATED ZONE MODELS



CONCENTRATION fug/L)

CONCENTRATION {ug/L}

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
GROUNDWATER PROTECTION LEVEL MODEL

1..250€ 1M

1. 200E-04

1.0%€-04

%.000E-04

7.500€-04

8.000€-04

4.500€-08

3.500€-04

1.5006-04

HRNRSQUTPUT FAON YADOSE-20ME NOOEL
e FUMCT[OM INMUFT TO SATURATED MOOEL

{v-Z Dt} /{(S-Z Dt} = 15.67

E

LIGUID PHASE CONCENTRATION VS TIME (CORRECTED TO INITIAL BREAKTHROUGH)

1500, 3000, 4500 #O0C0. JSO3.  §OO0 10500, 12000, 33500. 35000,

TINE {oays)

1. 350604

1.2006-04

1050604

. OO -8

7 300E-04

6.0cce-04

4500504

3.6006-04

15006 -04

- - - YAXSE 20
e SATURATED 2ONE

LIOUID PHASE CONCENTRATION VS TIME FOA VADOSE-ZONE ANO SATURATED ZOME MODELS

W, 100G

TINE {daye)

SITE NAME / 1D

henzene

KOC = 64506402 ca'/g

KH = .2210E+00

HALF-LIFE (IN VADOSE ZONE) = .10E404 days
HALF~UIFE (IN SATURATED ZONE) = .10E+04 days
GROUNOMATER STANDARD = 5.0000 ug/L

SOIL HEALTH-BASED GUIDANCE LEVEL = 47.00 mg/kg

DEPTH TO GROUNOWATER = 80.0 m

AQUIFER MIXING-CELL FACTOR = 1.0

DISTAMCE TO COMPLIANCE POINT = 2.0 m

BULK DENSITY = 1.50 g/cm

POROSITY = .25

SOIL FOC = .0010

AQUIFER FOC = .0010

SOIL MOISTURE CONTENT = .15

MOISTURE FLUX THROUGH WASTE CELL= .70E-02 cm/day
MOISTURE FLUX OUTSIDE WASTE CELL= .70E-02 ce/day
GROUNDNATER VELOCITY =  10.00 cw/day

DIFFUSION LAYER THICKNESS = .50 cm

OEPTH OF INCORPORATION = 40.000 m

RELEASE WIDTH = 10.0 m .

AIR DIFFUSION COEF. = .7000E+04 cn'/gay

WATER DIFFUSION COEF. = .7000E+0D ca'/day
INITIAL CONTAMINANT CONCENTRATION IN SOIL = 1 ug/cs

VADUSE-ZONE TIME TO PEAK = _1187E+05 days
YADOSE-ZONE PEAK CONCENTRATION = .1317E-03 ug/L
SATURATED-ZONE TIME TO PEAK = .1213E+05 days
SATURATED-ZONE PEAK CONCENTRATION = .5121E-04 ug/L
CELL THICKNESS AT COMPLIANCE PODINT = 6.2 cm

CELL GPL = .5917E+05 ma/kg



CONCENTRATION (ug/L)

CONCENTRATION (ug/L)

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
GROUNDWATER PROTECTION LEVEL MODEL

1. 3306 -

1. 200604

1. 230604

9. 000E-04

7.500€-04

6. 000E -0

4. 500E~04

2, 000644

1.500€-04

ARENBOUTIUT FAOW VADOSE-ZOME MODEL
— FUNCTION INRUT T3 SATUMIED MCDEL

(v-Z Ot} /(5-Z Ot} = 23.54

LIGUIO PHASE CONCENTRATION VS TIME (CORPECTED TO INITIAL BREAKTHROUGH)

2500,  5000. 7500.  10000. 12300. 19000. 17500. 20006. RW0G. E000.

TIME (days)

3. 350€-04

1. 200604

1.0%506-04

$ Q0E-04

7. 500608

8. 000E -0y

4, 500608

3.000E-04

1, 5006 -04

\ - - - VIO TN
| \ . SATUMATED ZONE

LIQUID PHASE CONCENTRATION VS TIME FOR VADOSE-ZONE AND SATURATED ZONE MODELS

T T T

10000, 15000. RWOD0. 25000. 0000 IMVO0. 40001, ASOEY1. HOOOL.
TiNE {oays)

SITE NAME / 1D

benzene

KOC = .6450E+02 ca'/g

KH = _22{0E+00

HALF-LIFE (IN VADOSE ZONE) = .10E+04 days
HALF-LIFE (IN SATURATED ZONE) = .10E+04 days
GROUNDNATER STANOARD = 5.0000 ug/L

SOIL HEALTH-BASED GUIDANCE LEVEL = 47.00 mg/kg

DEPTH TO GROUNOWATER = 90.0
AQUIFER MIXING-CELL FACTOR =
DISTANCE TO COMPLIANCE POINT
BULK DENSITY = 1.50 g/cm
PORQSITY = .25

SOIL FOC = .0010

AGUIFER FOC = .0010

SOJL MOISTURE CONTENT = .15
MOISTURE FLUX THROUGH WASTE CELL= .70€-02 cm/day
MOISTURE FLUX OUTSIDE WASTE CELL= .70E-02 ca/day
GROUNOWATER VELOCITY =  10.00 cm/day

DIFFUSION LAYER THICKNESS = 50 cm

DEPTH OF INCORPORATION = 50.000 m

RELEASE WIDTH = 10.0 m R

AIR DIFFUSION COEF. = .7000E+04 cm /qay

WATER DIFFUSION COEF. = .7000E+00 cm’/day

INITIAL CONTAMINANT CONCENTRATION IN SOIL = 1 ug/ce’

LIS
<

20 m

YADOSE-ZONE TINE TD PEAK = . 1200E+05 days
VADOSE-ZONE PEAK CONCENTRATION = .1317E-03 ug/L
SATURATED-ZONE TIME TO PEAK = _1217E405 oays
SATURATED-ZONE PEAK CONCENTRATION = 5120E-04 ug/L
CELL THICKNESS AT COMPLIANCE POINT = 6.2 cm

CELL GPL = .5919€E+05 mg/kg



CONCEHTRATION {ug/Ll

CONCENTRATION (ug/L)

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
GROUNDWATER PROTECTION LEVEL MODEL

4.0006 04
. 500604
*aasaQUTRUT FRON VADGSE-ZOME MODEL
100601 o _FUNCTION INPUT TO SATURATED NCDEL
’ (v-Z Ot} / (S~Z Dt)= 17.63
#.,0006-04

4. 0006-04

4. 000~

3. 000E-D4

2.0006-04

] 2500. 2000, 7300 0000, $2500. 15000, 17500, 20000 22T00. 29000
TINE {days)

LIGUID PHASE CONCENTRATION VS TIME (CORRECTED TO INITIAL BREAKTHAOUGH)

9.000€-04 e
§.200€-04 7 \

7 0GOE-D4 LY
#. 000€-04 1
$.900E -0
4 oooe-od
3.0006-04
2 6a0E 04

1.0%0€-04

K] 2500, 5000, 504, 10900 12303, 135000. 17500, 20000. 20%00. 25000.
TN (onys)

LIQUID PHASE CONCEMTRATION VS TIME FOR VADOSE-ZONE AND SATURATED ZOME MODELS

SITE NAME / 1D

benzene

KOC = .G4SOE+02 cm'/g

KH = ,2210E+00

HALF-LIFE (IN VADOSE ZONE) = .10E+04 days
HALF-LIFE (IN SATURATED ZONE) = .10E+04 days
GROUNOWATER STANDARD = 5.0000 ug/L

SOIL HEALTH-BASED GUIDANCE LEVEL = 47.00 wa/kg

DEPTH TO GROUNDWATER = 90.0
ADUIFER MIXING-CELL FACTOR =
OISTANCE TO COMPLIANCE PQINT
BULK DENSITY » 1.50 g/cm’
POROSITY = .25

SOIL FOC = .0D1D

AGUIFER FOC = .0010

SOIL MOISTURE CONTENT = .15
MOISTURE FLUX THROUGH WASTE CELL= .70E-02 ce/day
MOISTURE FLUX OUTSIDE WASTE CELL= .70E-02 cm/day
GROUNDWATER VELOCITY = 10.00 cm/day

DIFFUSION LAYER THICKNESS = .50 cm

DEPTH OF INCORPORATION = 55.000 m

RELEASE WIDTH = 10.0 m s

AIR DIFFUSION COEF. = .7000E+04 cm’/day

WATER DIFFUSION COEF. = .7000E+00 cm'/day )
INITIAL CONTAMINANT CONCENTRATION IN SOIL = 1 ug/ce

N9
o

2.0 a

VADOSE-ZONE TIME TO PEAX ~ . 1047E+05 days
VADOSE-ZONE PEAK CONCENTRATION = .8976E-03 ug/L
SATURATED-ZONE TIME TO PEAK = .1069E+05 days
SATURATED-ZONE PEAX CONCENTRATION = |, 34B9£-03 ug/L
CELL THICKNESS AT COMPLIANCE POINT = 6.2 cm

CELL GPL = .BGESE+04 mg/kg



CONCENTRATION (ug/t)

COMCENTRATION (ug/Ll

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
GROUNDWATER PROTECTION LEVEL MODEL

2, Z0e-04

2, 000608

1. 750€-08

1.5006-04

1..250€ ~O4

1. 600€-04

7,3500€.-04

5, 900E-04

2.5006-04

SAREMQUTPUT FRON VADOSE-ZOME WODEL
e FUNCTEON 1MUY TO SATURATED MODEL

(v-Z Ot) /(5-2 bt)= 19.59

LIGUID PHASE CONCENTRATION VS TIME (CORRECTED TO INITIAL BREAKTHROUGH)

1300

. 300. 4500. 8000,  TH0.  OCC 10500. 12000, 1350C. £5000.
TIE {gays)

2.250€-04

2.900E-04

3§ 750E-04

1.5006-04

$. 2506 -0

1. 0306-04

7.500€-04

5.0006-04

2.5006-04

- - - WO ZE
SATURATED ZONE

LIGUID PHASE CONCENTRATION VS TIME FOR VADOSE-ZONE AND SATURATED ZONE MODELS

10000. $300C. 20000, 220G  WOCO. IS000. 40000, AZO. OO,
TIME {days)

SITE NAME / ID

benzene

KOC = ,6450E+02 cn’/g

KH = .2210E+00

HALF-LIFE (IN VADGSE ZOME} = .10€+04 days
HALF-LIFE (IN SATURATED ZONE) = .10E+04 days
GROUNONATER STANDARD = 5.0000 ug/L

SOIL HEALTH-BASED GUIDANCE LEVEL = 47.00 xg/kg

DEPTH TO GROUNDWATER = 100.0 m
AGUIFER MIXING-CELL FACTOR = $.0
DISTANCE TO COMPLIANCE PQINT e
BULK DENSITY = 1.50 g/cm
POROSITY = .25

SOIL FOC = .0040

AQUIFER FOC = ,0010

SOIL MOISTURE CONTENT = .15
MOISTURE FLUX THROUGH WASTE CELL= .70E-02 cm/day
MOISTURE FLUX OUTSIDE WASTE CELL= .70E-02 cm/day
GROUNDWATER VELDCITY =  10.00 cm/day

DIFFUSION LAYER THICKNESS = .50 cm

DEPTH OF INCORPORATION = 55.000 m

RELEASE WIOTH = 10.0 m .

AIR DIFFUSION COEF. = ,7000E+04 cm /gay

WATER DIFFUSION COEF. =  7000£+00 cm /day s
INITIAL CONTAMINANT CONCENTRATION IN SOIL = 1 ug/ce

i2.0m

VADOSE-ZONE TIME TO PEAK = .1326E+05 days
VADOSE-ZONE PEAK CONCENTRATION = . 1945€-04 ug/L
SATURATED-ZONE TIME TO PEAK = .1357E405 days
SATURATED-ZONE PEAX CONCENTRATION = .7564E-05 ug/L
CELL THICKNESS AT COMPLIANCE POINT = 6.2 cm

CELL GPL = .400BE+06 mg/kg



CONCENTRATION (ug/l)

CONCENTRATION fup/L]

ARIZONA ODEPARTMENT OF ENVIRONMENTAL QUALITY
GROUNDWATER PROTECTION LEVEL MODEL

1. 70604
1, 20%€-04
SesaROUTPUT FRON VADOSE-ZOME MCOEL
— FUNCTION INPUT TO SATURATED MOEDXL
1.030E-04

v-Z Dt) /{5-Z Dt}= 19.59

9. OO0E-04
7. 50004
®, OACE-04
4, 5006 -0
3.000C 04

1. 500€ -0

60 200 5000, TS0 10000, 12500. 1A003. 97560. 20000. 22900. 2%00.
TINE (veys)

. LIQUIO PHASE CONCENTAATION VS TIME (CORAECTED TO INITIAL BREAKTHROUGH)

1. 750604

1. 20060
- - -~ YOS IOHE

SATURATED 20ME

1. 0%E-04

9, 000E-04

7. 500604

6. 0OO0E-04

4, 5006 -0

3.0006-04

1. 5000

B0 S000. $0000. 15000 20000 25000  3000. 3IB000. 40000. 43000. 30000,
ThE {oays)

LIQUID PHASE CONCENTRATION vS TIME FOR YADOSE-ZONE AND SATURATED ZONE MOOELS

SITE NAME / ID

benzene

KOC = .B450E+02 cm'/g

KH = .2210€+00

HALF-LIFE (IN VADOSE ZONE) = .10E+04 days
HALF-LIFE (IN SATURATED ZONE) = .10E+04 days
GAOUNDYATER STANOARD = 5.0000 ug/L

SOIL HEALTH-BASED GUIDANCE LEVEL = 47.00 mg/kg

DEPTH TO GROUNDWATER = 100.0
AQUIFER MIXING-CELL FACTOR =
DISTANCE TO COMPLIANCE POINT
BULK DENSITY = 1.50 g/cm®
POROSITY « .25

SOIL FOC = .0010

AQUIFER FOC = .0010

SOIL MOISTURE CONTENT = .15
MOISTURE FLUX THROUGH WASTE CELL= .70E-D2 cm/day
MOISTURE FLUX OUTSIDE WASTE CELL= .70E-02 cm/day
GAOUNDWATER YELOCITY =  10.00 cm/day

DIFFUSION LAYER THICKNESS = .50 cm

DEPTH OF INCORPORATION = 60.000 m

RELEASE WIDTH = 10.0 m s

AIR DIFFUSION COEF. = .7000£+04 ca’/day

NATER DIFFUSION COEF. = .7000E400 cm'/day )
INITIAL CONTAMINANT CONCENTRATION IN SOIL = 4 ug/cw

[ |
o

12.0m

VADOSE-ZONE TIME TO PEAK = .11B3E+05 days
VADOSE-ZONE PEAK CONCENTRATION = .1317€-03 ug/L
SATURATED-ZONE TIME TO PEAK = .1212€+05 days
SATURATEO-ZONE PEAK CONCENTRATION = .5120E-04 ug/L
CELL THICKNESS AT COMPLIANCE POINT = 6.2 ¢cm

CELL 6PL = .5S1BE+05 mg/kg



CONCENTRATION (ug/L)

CONCENTRATION (ug/t]

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
- GROUNDWATER PROTECTION LEVEL MODEL

1200604

1., 060604

9, 000E-04

7,500€-04

& B00E-04

4, 500€-04

1,000¢-04

1, 500€:

/\ SS0B0UTIVT FRON WADORE-20ME NOCEL
FUMCTION TMMT 10 SATumaTED sonm

—FUMCTION TRyt 10 SaTymated ool

v-Z Ot) / {S-2 Dt} = 20.57

LIQUID PHASE CONCENTRATION VS TIME (CORRECTED TO INITIAL BREAKTHAOUSH)

FI0C. 500.  I500.  10000. 12500. 15000 17500, 20000. WWO 25909

TINE (cays)

1. I506-04

1. 200E-04

3. 50604

8. 800E-04

7 500604

§. D00E-04

4. 590604

3 000E-04

1.500€ -04

- - - VACOR JONE
SAURATED 200

LIGUID PHASE CONCENTRATION VS TIME FOR VADDSE-ZONE AND SATURATED Z0ME MODELS

3000,

10000, 19003 20000, 23008. 0006. 5000, 40000, 45000 50800
TINE {days)

SITE NAME / 1D

benzene

KOC =  6450E+02 cn’/g

KH = .2210€+00

HALF-LIFE (IN VADOSE ZOMNE) = .10E+04 ¢ays
HALF-LIFE (IN SATURATED ZONE) = .10E+04 days
GROUNDNATER STANDARD = 5.0000 ug/L

SOIL HEALTH-BASED GUIDANCE LEVEL = 47.00 mg/kg

DEPTH TO GROUNDNATER = 105.0
ABUIFER MIXING-CELL FACTOR =
DISTANCE TO COMPLIANCE POINT
BULK DENSITY = 1.50 g/cm
POROSITY = .25

SOIL FOC = .0010

ABUIFER FOC = ,0010

SQIL MOISTURE CONTENT = .15
MOISTURE FLUX THROUGH WASTE CELL= .70£-02 ca/day
MOISTURE FLUX OUTSIDE WASTE CELL= .70£-02 cm/day
GROUNDWATEA VELOCITY =  10.00 cm/day

DIFFUSION LAYER THICKNESS = .50 cm

DEPTH OF INCOAPORATION = B65.000 m

RELEASE WIDTH = 10.0 o .

AIR DIFFUSION COEF. - .7000E+04 cm'/day

WATER DIFFUSION COEF. = .7000E+00 cw /day

INITIAL CONTAMINANT CONCENTRATION IN S0IL = ¢ ug/ce’

TS |
o

20m

VADOSE-ZONE TIME TO PEAK = . 1204E+05 days
VADOSE-ZONE PEAK CONCENTRATION = .13176-03 ug/L
SATURATED-ZONE TIME TO PEAK = .1216E+05 days
SATURATED-ZONE PEAK CONCENTRATION = .5120€-04 ug/L
CELL THICKNESS AT COMPLIANCE POINT = 5.2 cm

CELL GPL = 59496405 mg/kg



ATTACHMENT B

GPL Model Runsfor Toluene



CONCENTRATION (ug/L)

COMCENTRATION (up/L}

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
GROUNDWATER PROTECTION LEVEL MODEL

ARRERCAITRUT FRON VAOOTE-EOME MOEL
e FUNCTION INMA TD SATURATED MODER

(v-2 0t} /(S-Z Ot)= 26.63

o 2508. 5000. 7500, 0000, 12500, 13000, {7XN. 20000, 22%00, 25000,

TINE (owys)

LIGUID PHASE CONCENTRATION VS TIME (CORRECTED TO INITIAL BREAXTHROUGH)

! - - - VADOSE ZOME
\ SATURATED TOME

E 4 BO00.  0000. 15000. 20000, 200, 0000. WAOO. MNN0. 43000, W0

TINE (days)

LIQUID PHASE CONCEMTRATION VS TIME FOR VADUSE-ZONE AND SATURATED ZONE MODELS

SITE NAME / ID

toluene

XOC = .2570E+03 cm'/g

KH = ,2G690E+00

HALF-LIFE (IN VADOSE ZONE) = .10E+04 days
HALF-LIFE (IN SATURATED ZONE) = .10€+04 days
GROUNOWATER STANDARD = 1000.0000 ug/L

SOIL HEALTH-BASED GUIDANCE LEVEL =  23000.00 mg/kg

DEPTH TO GROUNDWATER = 97.5
AQUIFER MIXING-CELL FACTOR =
DISTANCE TO COMPLIANCE PQINT
BULK DENSITY = 1.50 g/cm’
POROSITY = .26

SOIL FOC = .0010

AQUIFER FOC = .0010

SOIL MOISTURE CONTENT = .15
MOISTURE FLUX THROUGH WASTE CELL= .70E-02 cm/day
MOISTURE FLUX OUTSIDE WASTE CELL= .70E-02 cm/day
GROUNOWATER VELOCITY =  10.00 cm/day

DIFFUSION LAYER THICKNESS = .50 cm

DEPTH OF INCOAPORATION = 55.000 m

RELEASE WIDTH = $0.0 m .

AIR DIFFUSION COEF. = 7000E+04 cn’/day

WATER DIFFUSION COEF. = _7000E+00 cm™/day

INITIAL CONTAMIMANT CONCENTRATION IN SOIL = ¢ ug/ce

" oes M
o

120m

VADOSE-ZONE TIME TO PEAK = . 1652E+05 days
YADOSE-ZONE PEAK CONCENTRATION = .B447E-07 ug/L
SATURATED-ZONE TIME TO PEAK = .1684E+05 days
SATURATED-ZONE PEAK CONCENTRATION = . 2960E-07 ug/L
CELL THICKMESS AT COMPLIANCE POINT = 6.2 cm

CELL GPL NOT CALCULATED: GROUNDWATER NOT THREATENED



CONCENTRATION (ug/L)

CONCENTRATION {ug/t)

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
GROUNDWATER PROTECTION LEVEL MODEL

!.N'J
8, 000604

KRXBRCOUTFUT FAOM VADOSE-20NE MODEL

— FUNCTION INPUT TR SATUMATED MODEL
7.000€ 04

(v-Z Dt)/(5-Z Dt)= 21.85

. DooE-04
5.00¢-04

4,0006-04

3.000c-04

2900604

1. D006 ~04

R 1500, 3080, 4500, 6000, 7300, 3000, 10500. 100, 136500, {5000
TIME (seys)

LIQUID PHASE CONCENTRATION vS TIME (CORRECTED TO INITIAL BREAKTHROUGH)

9 0005~

8. 000604
- - - va00%E TN

SATURATED ZONE
7, 00804

£, 00064
5. 500E-04 M
4. 000604 1
3. 000€-08
2, 000608 .

1.000€-08 Y

00 5000, 10000. 15000. 20000. 25000. 30000 35000. 40000, 43001  5000%.
TINE (cays)

L1QUID PHASE CONCENTRATION VS TIME FOR VADOSE-ZONE ANO SATURATED ZOWE MODELS

SITE NAME / ID

toluene

KOC = .2570E+03 cm’/g

KH = .2690E+00

HALF-LIFE (IN VADOSE ZONE) = .{OE+04 days
HALF-LIFE (IN SATURATED ZOME} = .10E+04 days
GROUNOWATER STANDARD =  1000.0000 ug/L

SOIL HEALTH-BASED GUIDANCE LEVEL =  23000.00 mg/kg

OEPTH TO GROUNOWATER = B0.0 m

AQUIFER MIXING-CELL FACTOR = 1.0

DISTANCE TO COMPLIANCE PQINT = 12.0m

BULK DENSITY = 1.50 g/cm .

PORQSITY ~ .25

SOIL FOC = .0010

ABUIFER FOC = .0010

SOIL MOISTURE CONTENT = .15

MOISTURE FLUX THROUGH WASTE CELL= .70£-02 cm/day
MOISTURE FLUX OUTSIDE WASTE CELL= .70E-02 cm/day
GROUNDNATER VELOCITY =  40.00 cm/day

DIFFUSION LAYER THICKNESS = .50 cm

DEPTH OF INCORPORATION = 50.000 &

AELEASE WIOTH = 10.0 s

AIR DIFFUSION COEF. = .7000E+04 cal /dzay

WATER DIFFUSION COEF. = .7000E+00 ce'/day
INITIAL CONTAMINANT CONCENTRATION IN SOIL = ¢ ug/cn’

VADOSE-ZONE TIME TO PEAK = . 1181E+05 days
VADOSE-ZONE PEAK CONCENTRATION = 5248E-04 ug/L
SATURATED-ZONE TIME TO PEAK = . 1210£+05 days
SATURATED-ZONE PEAK CONCENTRATION = . {B29E-04 ug/L
CELL THICKNESS AT COMPLIANCE POINT = 5.2 cw

CELL GPL NOT CALCULATED: GROUNDWATER NOT THREATENED



CONCENTRATION (ug/L)

CONCENTRATION {ug/L}
§ 85188

ARIZONA DEPARTMENT OF ENVIRONMENTAL GUALITY
GROUNDWATER PROTECTION LEVEL MODEL

SRateQUTRUT FROW VAQOSE-20NE MCDEL
e FURCTION TRST IO SATURATED WODEL

v-2 Dt)/(S-Z Ot} = 9.56

.80 $000.  2W00. 000,  HOF. IOP0. GO, YRG0,  MOCO.  O0C. 10000,

LIGUIN PHASE CONCENTRATION ¥vS TIME (CORRECTED TO INITIAL BREAKTHAOUGH)

TIME (days)

g

3

1
\}
L}
\)
1
A
[
[}
[y
[y
)
.

.
'\
,
",

,
*,

K 200, 9000, 500 (0000, {2900. 15000. (M0, 20000, 22500, 23000

LIQUID PHASE CONCENTRATIOM VS TIME FOR VADDSE-ZONE AND SATURATED ZOME MODELS

TIME {days)

SITE NAME / 1D

toluene

KOC = .2570£403 c’/g

KH = .2690E+00

HALF-LIFE (IN VADOSE ZOME) = .10E+04 days
HALF-LIFE (IN SATURATED ZONE) = .10E+04 days
GROUNOWATER STANDARD = 1000.0000 ug/L

SOIL HEALTH-BASED GUIDANCE LEVEL =  23000.00 mg/kg

DEPTH TO GROUNOWATER = 70.0 m

ABUIFER MIXING-CELL FACTOR = 1.0

DISTANCE TO COMPLIANCE POINT = 12.0 m

BULK DENSITY = 1.50 g/cm

POROSITY = .25

SOIL FOC = .0010

ADUIFER FOC = .0010

SOIL MOISTURE CONTENT = .15

MOISTURE FLUX THROUGH WASTE CELL= .70E-Q2 cm/day
MOISTURE FLUX OUTSIDE WASTE CELL= .70E-02 cm/day
GROUNOWATER VELOCITY =  10.00 cm/day

DIFFUSION LAYER THICKNESS « .50 cm

DEPTH OF INCORPORATION = 55.000 m

RELEASE WIOTH = 10.0 m )

AIR OIFFUSION COEF. ~ .7000€+04 cm /qleay

WATER DIFFUSION COEF. = .7000E+00 cm/day .
INITIAL CONTAMINANT CONCENTRATION IN SOIL = 1 ug/ce

VADOSE-ZONE TIME TO PEAK = .9571E+04 days
VADOSE-ZONE PEAK CONCENTRATION = .5415€-01 ug/L
SATUAATED-ZONE TIME TO PEAK = .1015€+05 days
SATURATED-ZONE PEAK CONCENTRATION = 1717E-01 ug/L
CELL THICKNESS AT COMPLIANCE POINT = 6.2 cm

CELL GPL = .3534E405 mg/kg



CONCENTRATION (ug/L)

CONCENTRATION (ug/L)

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
GROUNDWATER PROTECTION LEVEL MODEL

2. 000604

0. N0E~04

SERERCUTRUT FAOK YACODE-ZOME WIOEL

—FUNCTION INPUT TO SATURATED MOCEL
(v-Z Ot)/(5-2 Dt} = 21.85

7. 000E-04

5. DOOE-04

ER

4. 000E-04

3, 0006-04

2 o%eE~04

1 000E-04

06 1500, 3000, 4500 @0, 7500, 000 000 12000 13500. 45000,
TINE (says)

LIQUID PHASE CONCENTRATION VS TIME (CORAECTED TO INITIAL BREAKTHAOUGH)

9. 000604

* - - = VADDSE 20N
e SATUNATED 20ME
7.0006-04

6. 00E-04

5.000E-04

A, 600604

3. ORE-D4

2. 000€-1

1. 000 -84

06 B000. 10000 13000, 20000. 25000. 20000, W00, e0800. 45003 H0A0L.
TINE (Says)

LIOUIO PHASE CONCENTRATION VS TIME FOR VADOSE-ZOME AMO SATURATED ZONE MODELS

SITE MAME / 1D

toluene

KOC = .2570E403 ca’/g

KH = .2690E+00
UMl C_t TEC [TM UANNCE 7rar) =  $ACANd dauo
FRLI TLIT L 11V FALJOSC LUWC) T . IVLYVS Ugya

HALF-LIFE (IN SATURATED ZOME) = .10E+04 days
GROUNDWATER STANCARO = 1000.0000 ug/L
SDIL HEALTH-BASED GUIDAMCE LEVEL = 23000.00 mg/kg

DEPTH TO GROUNDWATER = 80.0
AGUIFER MIXING-CELL FACTOA =
DISTANCE TO COMPLIANCE POINT
BULK DENSITY = 1.50 g/cm
POROSITY = .25

SOIL FOC = ,0010

AQUIFER FOC = .0010

SOIL MOISTURE CONTENT = .15
MOISTURE FLUX THROUGH WASTE CELL= .70E-02 cm/day
MOISTURE FLUX OUTSIDE WASTE CELL= .70E-02 cm/day
GROUNOWATER VELOCITY =  10.00 cmw/day

OIFFUSION LAYER THICKNESS = .50 ¢m

DEPTH OF INCORPORATION = 55.000 m

RELEASE WIDTH = 10.0m 2

AIR DIFFUSION COEF. = .7000E+04 cm /gay

WATER DIFFUSION COEF. = _7000E+00 cm’/day s
INITIAL CONTAMINANT CONCENTRATION IN SOIL = { ug/ce

[ - §
o

12.0m

VADOSE-ZONE TIME TO PEAX = . 1094E+05 days
VADOSE-ZONE PEAK CONCENTRATION ~ .5437E-03 vg/L
SATURATED-ZONE TIME TO PEAK = . 1156E+05 days
SATURATED~ZONE PEAK CONCENTRATION = .2166€-03 ug/L
CELL THICKNESS AT COMPLIANCE POINT = 6.2 cm

CELL GPL NOT CALCULATED: GROUNDWATER NOT THREATENED



CONCENTRATION {up/L)

CONCENTRATION {ug/L}

ARIZONA DEPARTMENT OF ENVIRONMENTAL GQUALITY
GROUNDWATER PROTECTION LEVEL MODEL

SRRLUOUTRUT FRON VAOOSE-20ME WOCEL
. _FUNCTION JWPUT O SATURATED MOOEL

v-Z Dt) /(5-Z Ot)= 10.24

LIGUID PHASE CONCENTRATION VS TIME {CORRECTED TO INITIAL BREAKTHROUGH)

1000, 0. 3. K00, 3000, B0MC. 7000  W00. 5000, 10000.

TINE (ceys)

LIGUID PHASE CONCENTRATION VS TIME FOR VADOSE-ZONE AND SATURATED ZOWE MODELS

2600. 5000, 78 10000. 32300. 15000. 17500. 20000. W00 25000,

TIME {days!

SITE NAME / ID

toluene

KOC = 2570€+03 ca'/g

KH = _2690€+00

HALF-LIFE (IN VADOSE ZONE) = ,10E+04 days
HALF-LIFE (IN SATURATED ZONE) = .10€+04 days
GROUNOWATER STANDARD = 1000,0000 ug/L

SOIL HEALTH-BASED GUIDANCE LEVEL =  23000.00 mg/k9

OEPTH TO GROUNOWATER = 75.0 m

AQUIFER MIXING-CELL FACTOR = 1.0

DISTANCE TO COMPLIANCE POINT = 12.0 ®

BULK DENSITY = 1.50 g/cm’

POROSITY = .25

S0IL. FOC = .0010

AGUIFER FOC = 0010

SOTL MOISTURE CONTENT = .15

MOISTURE FLUX THROUGH WASTE CELL= .70E-02 cm/day
MOISTURE FLUX OUTSIDE WASTE CELL= .70E-02 cm/day
GROUNDWATER VELOCITY =  10.00 cm/day

DIFFUSTON LAYER THICKNESS = .50 cm

DEPTH OF INCORPORATION = 55.000 m

RELEASE WIDTH = 10.0 n

AIR OIFFUSION COEF. 7000E+M cm /day

WATER DIFFUSION Cl'EF .7000£+00 cw’/day
INITIAL CONTAMINANT CONZENTRATIN IN SOIL = 1 ug/cn

VADOSE-ZONE TIME TO PEAX = 1029E+05 days
VADOSE-ZONE PEAK CONCENTRATION = _6591E-02 ug/L
SATURATED-ZONE TIME TD PEAK = .{084E+05 days
SATURATED-ZONE PEAK CONCENTRATION = . 2148€-02 ug/L
CELL THICKNESS AT COMPLIANCE POINT = 6.2 cm

CELL GPL = .2824E+06 mg/kg



CONCENTRATION {ug/L)

CONCENTRATION fug/L)

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
GROUNDWATER PROTECTION LEVEL MODEL

AEasaOUTPUT FRON VACOSE-20ME MOORL
—— FUNCTION TNPUT 10 SATURATED MODEL

(v-Z Ot)/ (S-Z Dt)= 27.32

80 2500, 5000, 7800. 10000 12500. 15000. 7A0. 20000 2200. 25000.
TIHE (says}

LIGUID PHASE CONCENTRATION VS TIME (CORRECTED TO INITIAL BREAKTHROUGH)

) T v

00 5000, 10000, 19000, 20000, 25000 0000 2000, 40000 45000, 30000
TINE (Says)

L.IGUID PHASE CONCENTRATION VS TIME FOR VADOSE-ZONE AND SATURATED ZONE MODELS

SITE NAMNE / 1D

toluene

KOC = .2570E+03 cm’/g

KH = .2690E+00

HALF-LIFE (IN VADOSE ZONE) = _10E+04 days
HALF-LIFE (IN SATURATED ZONE) = .1C0E+04 days
GROUNOWATER STANOARD = 1000.0000 ug/L

SOIL HEALTH-BASED GUIDANCE LEVEL =  23000.00 ma/kg

DEPTH TO GROUNDWATER = 100.0 m

AGUIFER MIXING-CELL FACTOR = 1.0

DISTANCE TO COMPLIANCE PgINT = 120w

BULK DENSITY = 1.50 o/cm

PORQSITY = .25

SOIL FOC = .0010

AQUIFER FOC = ,0010

SOIL MOISTURE CONTENT = .15

MOISTURE FLUX THROUGH WASTE CELL= 70E-02 cm/day
HMOISTURE FLUX QUTSIDE WASTE CELL= .70E-02 cm/oay
GROUNDWATER YELOCITY =  10.00 cm/day

DIFFUSION LAYER THICKNESS = .50 cm

DEPTH OF INCORPORATION = 55.000 m

RELEASE WIOTH = 10.0m .

AIR DIFFUSION COEF. = _7000E+04 cm /t;ay

WATER DIFFUSION COEF. = ,7000E+00 cm'/day .
INITIAL CONTAMINANT CONCENTRATION IN SOIL = ¢ ug/cm

VADOSE-ZONE TIME TO PEAK = .1749E+05 days
VADOSE-ZONE PEAK CONCENTRATION = ,23496-07 ua/L
SATURATED-ZONE TIME TO PEAK = {1779E+05 days
SATURATED-ZONE PEAK CONCENTRATION = .6230E-08 ug/L
CELL THICKNESS AT COMPLIANCE POINT = 6.2 cm

CELL GPL NOT CALCULATED: GROUNOWATER NOT THAEATENED



CONCENTRATION (ug/Ll)

CONCENTRATION tug/U)

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
GROUNDWATER PROTECTION LEVEL MODEL

#ananQUTAUT FIROM VADCSE -20ME WODEL
— FUNCTION TMPUT TQ SATURATED MODEL

(v-Z Dt) /(S5-Z Ot) = 27.32

0 250, %000, TH0. 10000, 12500. 13000. I7X0. 20000 22500 25000,
TINE (caya]

LIGUIO PHASE CONCENTRATION VS TIME (CORAECTED TO INITIAL BREAKTHROUGH)

00

o

08 - - o o€

— SATURAYED TOME

0

.00

50

o0

00

.00

L0

0 Y T

-0 5000. 10000. (3000. 20000. 25000. 20000. 000, 40080, 43009. 50000
TINE (days)

LLIGUID PHASE CONCENTRATION YS TIME FOR VADOSE-ZONE AND SATURATED 20NE MODELS

SITE NAME / ID

toluene

KOC = .2570E403 ca’/g

KH = ,2690E+00

HALF-LIFE (IN VADOSE ZONE) = .10E+04 days
HALF-LIFE (IN SATURATED ZONE) = .10E+04 days
GROUNDWATER STANOARD = 1000.0000 ug/L

SOIL HEALTH-BASED GUIDANCE LEVEL =  23000.00 mg/kg

DEPTH TO GROUNDWATER = 100.0 m

AQUIFER MIXING-CELL FACTOR = 1.0

DISTANCE TO COMPLIANCE PDINT = 12.0 m

BULK DENSITY = 1.50 g/cm

POROSITY = .25

SOIL FOC = .0010

AGUIFER FOC = 0010

SOIL MOISTUAE CONTENT = .45

MOISTURE FLUX THROUGH WASTE CELL= .70E-02 cm/day
MOISTURE FLUX OUTSIDE WASTE CELL~ .70E-02 cm/day
GROUNDWATER VELOCITY =  10.00 cm/day

DIFFUSION LAYER THICKNESS = .50 cm

DEPTH OF INCORPORATION = 60.000 m

RELEASE WIOTH = 10.0 m 2

AIR DIFFUSION COEF. = . 7000E+04 cm /gay

WATER DIFFUSION COEF. = .7000E+00 cm”/day
INITIAL CONTAMINANT CONCENTRATION IN SOIL = ¢ ug/cm’

VADOSE-ZONE TIME TO PEAK = ,1558E+05 days
VADOSE-ZONE PEAK CONCENTRATION = .30426-06 ug/L
SATURATED-ZONE TIME T0 PEAX = .1589E+05 days
SATURATED-ZOME PEAK CONCENTRATION = . 1066E-06 ug/L
CELL THICKNESS AT COMPLIANCE POINT = 6.2 cm

CELL GPL NOT CALCULATED: GROUNDWATER NOT THREATENED



ATTACHMENT C

GPL Model Runsfor Ethylbenzene



CONCENTRATION (ug/L)

EERERENEEN

CONCENTRATION (ug/L)

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
GROUNDWATER PROTECTION LEVEL MODEL

SRMSOUTPUT FAOM VADCSE-20ME MOCEL
FUNCTION FNAT TO SATURLTED WOOEL

(v-Z Ot} /(S-Z Ot)= 18.82

1500. 3000, 4300 6000 7300. 9000. 10500 12080. 13500 13000,
1% {osys}

LIGUID PHASE CONCENTRATION VS TIME (CORRECTED TO INITIAL BRAEAKTHROUGH)

L8500

e d

o - - - VADOSE 20N
e N . SATURATED ZOME
630

o250

%

1%

sat0

)

K] ) T 'S T

00 2500, 5000, 7500, 10000, 12300 5000, §7I0. 20000 22900, em09.
TINE (cays)

LIQUID PHASE CONCENTRATION VS TIME FOR VADOSE-ZOME AMD SATURATED ZONE MOOELS

SITE NAME / 1D

ethylbenzene

KOC = .9500E+02 em'/g

KH = ,2700E+00

HALF-LIFE (IN VADOSE ZOME) = .10E+04 days
HALF-LIFE (IN SATURATED ZONE) = .10E+04 days
GROUNOWATER STAMOARD =  700.0000 ug/L

SOIL HEALTH-BASED GUIDANCE LEVEL =  12000.00 mg/Kg

DEPTH TO GROUNDWATER = B80.0
AQUIFER MIXING-CELL FACTOR =
DISTANCE TO COMPLIANCE PQINT
BULK DENSITY = 1.50 g/cm
POROSITY = .25

SOIL FOC = .0010

AGUIFER FOC = .0010

SOIL MOISTURE CONTENT = .15
MOISTURE FLUX THROUGH WASTE CELL= .70£-02 cm/day
MOISTURE FLUX QUTSIDE WASTE CELL= .706-02 cm/day
GROUNDWATER VELOCITY =  10.00 cm/day

DIFFUSION LAYER THICKMESS = .50 cm

DEPTH OF INCORPORATION = 55.000 m

RELEASE WIDTH = 10.0 m

AIA DIFFUSION COEF. = .7000E+04 cn’/gay

WATER DIFFUSION COEF. = _7000E+00 cm’/day

INITIAL CONTAMINANT CONCENTRATION IN SOIL = { ug/ce

Il =3
o

120 m

VAODQSE-ZONE TIME TO PEAK = . 7521E+04 days
VADOSE-ZONE PEAK CONCENTRATION ~ .3614E-01 ug/L
SATURATED-ZONE TIME TO PEAK = ,7727€+04 days
SATURATED-ZONE PEAK CONCENTRATION = . 1382€-0% ug/L
CELL THICKNESS AT COMPLIAMCE POINT = 6.2 cm

CELL GPL = .3070E+05 mg/kg



CONCENTRATION {up/l)

CONCENTRATION (ug/Ll

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
GROUNDWATER PROTECTION LEVEL MODEL

o SITE NAME / ID
1,3%0E-04
ethylbenzene
1.00E-5 eaxsnOUIPYT FAOK YADOSE-ZOME NOOEL
e FUNCTION IMPUT TO SATURATED MODEL
1.0506-04
{v-2 Dt} /{5-Z Dt) = 23.28 KOC = .9500E+02 cm'/g
8.0006-04 KH = .2700E+00
HALF-LIFE (IN VADDSE ZONE) = .10E£+04 days
7.5005-04 HALF-LIFE (IN SATURATED ZONE) = .10E+04 days
GROUNDWATER STANDARD = 700.0000 ug/L
§.000c-08 SOIL HEALTH-BASED GUIDANCE LEVEL =  12000.00 mg/kg
A 500F -4

’ DEPTH TO GROUNOWATER = 100.0 &
0 s b T 0 (0. o0 (TR 0. 0. 0. ADUIFER MIXING-CELL FACTOR = 4.0
e toars) DISTANCE TO COMPLIANCE PQINT =  12.0 m
BULK DENSITY = 1.50 g/cm
PHASE NTRATION VS TIME (CORRECTED TO INITIAL BAEAKTHAOUGH) POROSITY = .25

LIeGuID CONCE HE SOIL FOC = 0010

AQUIFER FOC = .0010
o SOIL MOISTURE CONTENT = .15

5008 MOISTURE FLUX THAOUGH WASTE CELL= .70E-02 cm/day
R MOISTURE FLUX OUTSIDE WASTE CELL= .70E-02 cm/day
’ GROUNDWATER YELOCITY =  10.00 cm/day
1 2006-0] DIFFUSION LAYER THICKNESS = .50 c¢m
" - oo 20 DEPTH OF INCORPORATION = €0.000 ®
1.890¢-04 - RELEASE WIDTH = 10.0 m 2
AIR DIFFUSION COEF. = .7000E+04 cm /dzay
1.000¢-04 MATER DIFFUSION COEF. = .7000€+00 cm/day )
INITIAL CONTAMINANT CONCENTRATION IN SOIL = { ug/cm
7 S00E-08
5.000c -4
4.5006-08
3.0006-04
VADOSE-ZONE TIME TO PEAK = .{173E+05 days
1.500¢-08 YADOSE-ZONE PEAK CONCENTRATION = . 1147€-03 ug/L
SATURATED-ZONE TIME 70 PEAX = .1199€+05 days
i T bt et SATURATED-ZONE PEAX CONCENTRATION = . 4270E-04 ug/L
00 00, 10000, 15000. 20000 P3000 000. 36000, 40001, 43001, 50001 CELL THICKNESS AT COMPLIANCE POINT = 6.2 cm
TINE (ays) CELL GPL NOT CALCULATED: GROUNDWATER NOT THREATENED

LIQUID PHASE CONCENTRATION VS TIME FOR YADOSE-ZONE AND SATURATED ZOME MODELS



CONCENTRATION (ug/L)

CONCENTRATION {tup/L)

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
GROUNDWATER PROTECTION LEVEL MODEL

ote
SITE NAME / 10
3. 000€-04
ethylbenzene

§. 200E~04

BEHNOUTPT FROR VADOGE - 20NE MODEL

~——FUNCTEON INPUT TO SATURATED MCDEL
7
= (v-Z D) /(5-Z Ot} = 20.95 KOC = .GSODE+02 c/g
. o00c-o KH = .2700€+00

HALF-LIFE {IN VADOSE ZOME) = .10E+04 days
HALF-LIFE {IN SATURATED ZONE} = . 10E+04 days
GROUNDNATER STANDARD =  700.0000 ug/L

Rlanas SOIL HEALTH-BASED GUIDANCE LEVEL =  12000.00 mg/kg

DEPTH 70 GROUNDNATER = 90.0 m
® me. om0 TRo L. @0 1m0 170, X 20 Eose. AQUIFER MIXING-CELL FACTOR = 1.0
v Gy DISTANCE TO COMPLIANCE PQINT =  12.0 m
BULK DENSITY = 1.50 g/cm
NT T CTED 10 INITIAL BREAKT PORGSITY - .25
LIGUID PHASE CONCENTRATION VS TIME (CORAECTED 1 AKTHROUGH) SOIL FOC = 0010
AQUIFER FOC = .0010

SOIL MOISTURE CONTENT = .15
00160 MOISTURE FLUX THROUGH WASTE CELL= .70E-02 cm/day
» 00000 MOISTURE FLUX OUTSIDE WASTE CELL= .70E-02 cm/day
i GROUNDWATER YELOCITY =  10.00 cm/day
+.000€-54 DIFFUSION LAYER THICKNESS = .50 cm
e e DEPTH OF INCORPORATION = 55.000 m
7.0006-04 — RELEASE WIOTH = 10.0 m .
AIR DIFFUSION COEF. = .7000E+04 cm’/day
s oose-0d WATER DIFFUSION COEF. = .7000E+00 ca°/day
INITIAL CONTAMINANT CONCENTRATION IN SOIL = 1 ug/ce’
5000604
4 QOGE-04
3. 0006 - 04
2 000E-04
VADOSE-ZONE TIME TO PEAK = ,10356+05 days
2,006 YADOSE-ZOME PEAK CONCENTRATION = .7587E-03 ug/L
SATURATED-ZONE TIME TO PEAK = 1058E+05 days
w0 T T T —Y SATURATED-ZONE PEAK CONCENTRATION = . 29056€-03 ug/t
S %000, 10000, {5000. 20000. 25000. C00. 5000, 40000  4300D. 50000 CELL THICKNESS AT COMPLIANCE POINT = 6.2 cm

I (saysl CELL GPL NOT CALCULATED: GROUNDWATER NOT THREATENED

LIQUID PHASE CONCENTRATION VS TIME FOA VADOSE-ZONE AND SATURATED ZONE MODELS



CONCENTRATION fug/Li

CONCENTRATION {fug/L]

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
GROUNDWATER PROTECTION LEVEL MODEL

axesaQUTRUT FRON VADDSC-2OME MODEL
FUCTION INPUT 13 SATURATED MODEL

(v-Z Dt} /(S-Z Dt)= 10.86

LIQUID PHASE CONCENTRATION VS TIME (CORRECTED TO INITIAL BREAKTHROUGH)

TINE (days]

225 4

2.0 4

- - - VAOOSE 20
o SATURATED 20

.06 2500, %000, 7%0¢.

LIQUID PHASE COMCENTRATION VS TIME FOR VADOSE-ZONE AND SATURATED 2ZONE MODELS

10000, 12%00. 15000,

TINE (days)

17500, 20000. 22500. 2%000.

SITE NAME / ID

ethylbenzene

KOC = .9500E+02 cm'/g

KH = ,2700€+00

HALF-LIFE {IN VADOSE ZONE) = .10E+04 days
HALF-LIFE (IN SATURATED ZONE) = .10E+04 days
GAOUNDWATER STANDARD =  700.0000 ug/L

SOIL HEALTH-BASED GUIDANCE LEVEL =  12000.00 mg/kg

DEPTH TO GROUNOMATER = 70.0
AGUIFER MIXING-CELL FACTOR =
OISTANCE TO COMPLIANCE PQINT
BULK DENSITY = 1,50 g/cm
POROSITY = .25

SOIL FOC = .0010

AGUIFER FOC = .0010

SOIL MOISTURE CONTENT = .15
MOISTURE FLUX THROUGH WASTE CELL=~ .70E-02 cm/day
MOISTURE FLUX QUTSIDE WASTE CELL» .70E-02 cm/day
GROUNOWATER VELOCITY =  10.00 cm/day

OIFFUSION LAYER THICKNESS = .50 cm

DEPTH OF INCOAPORATION = 55.000 m

RELEASE WIOTH = 10.0 m )

AIR DIFFUSION COEF. = .7000£+04 cn' /gay

WATER DIFFUSION COEF. = .7000E+00 cm'/day

INITIAL CONTAMINANT CONCENTRATION IN SOIL = 1 ug/cm

LI |
o

12.0m

VADOSE-ZONE TIME TO PEAK = .5442E+04 days
VADOSE-ZONE PEAK CONCENTRATION = . 1686€+01 ug/L
SATURATED-ZONE TIME TO PEAK = .5832€+04 days
SATURATED-ZONE PEAK CONCENTRATION = _624BE+00 ug/L
CELL THICKNESS AT COMPLIANCE POINT = 6.2 cm

CELL GPL = .6793E+03 mg/kg

GPL = .2205E+06 ma/kg
(adjusted for .200€+02m perforated interval



COMCENTRATION [ug/L)

CONCENTAATION {ug/L]

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
GROUNDWATER PROTECTION LEVEL MODEL

4. 590604
4.000€-08
3, 500604
3, 000600
25060
2.000€-04
1.500€-04
1.000E-04

5. p0oc-04

IRBNACUTIVT FROM YAZOSE-2UME NODEL
——FONCTEON TNPUT TO SATURLTER MOOEL

(v-Z 0t} /(5-Z Ot)= 22.70

LIGUID PHASE CONCENTRATION ¥S TIME (CORRECTED TO INITIAL BREAKTHAOUGH)

00, $000. 7506 10000. 12500. 15000. 17500. 0000. 22909, 2%000.
TINE (days)

« 500694
4.000E-08
3. S00E-0
3.0006-04
2. 500€-08
2.000¢-04
1.900E -0
1000604

5. 000E-04

LIGUID PHASE CONCENTRATION VS TIME FOR VADOSE-ZONE ANO SATURATED 2O0NE MODELS

T T T T

B000. §0000. 15000 20000. 26000. 0000. J5000. AGO00. 45000. SOON0.
TN {seys)

SITE NAME / ID

ethylbenzene

KOC = .S500E+02 cm’/g

KH = .2700E+00

HALF-LIFE (IN VADOSE ZONE) = .10E+04 days
HALE-LIFE (IN SATURATED ZONE] = .10E+404 days
GROUNOWATER STANDARD =  700.0000 ug/L

SOIL HEALTH-BASED GUIDANCE LEVEL =  12000.00 mg/kg

DEPTH 70 GROUNDWATER = 97.5 m

AQUIFER MIXING-CELL FACTOR = 1.0

DISTANCE TO COMPLIANCE POINT =  12.0 m

BULK DENSITY = 1.50 g/cm

POROSITY = .25

SOIL FOC = .0010

AQUIFER £OC = .0010

SOIL MOISTURE CONTENT = .15

MOISTURE FLUX THROUGH NASTE CELL= .70E-02 cm/day
MDISTURE FLUX DUTSIDE WASTE CELL~ .70£-02 cm/day
GROUNDMATER VELOCITY =  10.00 cm/day

DIFFUSION LAYER THICKNESS = .50 cm

DEPTH OF INCORPORATION = 55.000 m

RELEASE WIDTH = 10.0 m 2

AIR OIFFUSION COEF. = .7000E+04 cw /day

WATER DIFFUSION COEF. = .7000£+00 cm’/day )
INITIAL CONTANINANT CONCENTRATION IN SOIL = 1 ug/ca

VADOSE-ZONE TIME TQ PEAK = 12576405 days
VADOSE-ZONE PEAK CONCENTRATION = .4291E-04 ug/L
SATURATED-ZONE TIME TO PEAK = ,1275€+405 days
SATURATED~ZONE PEAK CONCENTRATION = 1641E-04 ug/L
CELL THICKNESS AT COMPLIANCE POINT = 5.2 cm

CELL GPL NOT CALCULATED: GROUNOMATER NDT THREATENED



CONCENTRATION fugAL)
AR EEEEEEEEE

COKCENTRATION lug/L]

LIOUID PHASE CONCENTRATION VS TIME (CORRECTED TO INITIAL BREAKTHAQUGH)

LIGUID PHASE CONCENTRATION VS TIME FOR VAUOSE-ZONE ANO SATURATED ZONE MODELS

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
GROUNDWATER PROTECTION LEVEL MODEL

SERR{ATIUT FROW VACOBE <200 WODEL
———FOCTION IMA/T 10 SATURATED NODEL

{v-Z D)/ (s-Z Dt}= 13.79

T T T Y T

1900, 3000, 4%d. 000, Q. WO 10500, 1003, 13500.  13000.
TIME {days}

- = - VADOX JOME
SATUMTED T0ME

TINE (days}

SITE NAME / ID

ethylbenzene

KOC = ,9500E+02 ca'/g

KH = ,2700E+00

HALF-LIFE (IN VADOSE ZONE) = .10E+04 days
HALF-LIFE (IN SATURATED ZONE] = .10E+04 days
GROUNOWATER STANDARO =  700.0000 ug/L

SOIL HEALTH-BASED GUIDANCE LEVEL =  12000.00 mg/kg

DEPTH TO GROUNDWATER ~ 85.0 m

AQUIFER MIXING-CELL FACTOR = 1.0

DISTANCE TO COMPLIANCE PQINT » 12.0 w

BULK DENSITY = 1.50 g/ca’

POROSITY = .25 .

SOIL FOC = .0010

AQUIFER FOC = .0010

SOIL MOISTURE CONTENT = .15

MOISTURE FLUX THROUGH WASTE CELL= .70E-02 cm/day
MOISTURE FLUX OUTSIODE WASTE CELL= .70E-02 cw/day
GAOUNDWATER YELOCITY =  10.00 cm/day

OIFFUSION LAYER THICKNESS = .50 cm

OEPTH OF INCORPORATION = 55.000 m

RELEASE WIOTH = 10.0 m \

AIR DIFFUSION COEF. = .7000E+04 cn'/day

WATER DIFFUSION COEF. = ,7000€+00 cn’/day s
INITIAL CONTAMINANT CONCENTRATION IN SOIL = 1 ug/cel

VADQSE-ZONE TIME TO PEAX =  B89B0E+04 days
VADOSE-ZONE PEAK CONCENTRATION = ,S200€-02 ug/L
SATURATEQ-ZONE TIME TO PEAK = 91656404 days
SATURATED-ZONE PEAK CONCENTRATION = . 1982€-02 ug/L
CELL THICKNESS AT COMPLIANCE POINT = 6.2 cm

CELL GPL = .2430E+06 mg/kg



GROUNDWATER PROTECTION LEVEL MODEL

CONCENTRATION fupi/il)

CORCENTRATION fug/l)

91000
,00800 4
el KSERSOUTAUT FAOM YADOSE-TOME MOCEL
- _FUNCTION HPUT TQ SATURATED MODEL
o (V-2 Dt) /(S-Z Ot) = 18.62
00000
00300
08400
OO0
00200 o
1.0006-04
'“ U ) L)

1500, 3000, 4500. WCO. 7500. §000 40900 12000, 13O, 1000,
TINE foays)

LIOUID PHASE CONCENTRATION VS TIME (CORARECTED TO INITIAL BREAKTHROUGH)

« 2500, 5000, 7500 $D00C 12300, 15000 {7900, 20000, 22500. Me99.

TIME [days]

LIBUID PHASE CONCENTRATION VS TIME FOR VADOSE-ZONE ANO SATURATED ZONE MODELS

SITE NAME / 1D

ethylbenzene

KOC = .9500E+02 ca’/g

KH = .2700E+00

HALF-LIFE (IN VADOSE ZONE} = .10E+04 days
HALF-LIFE (IN SATURATED ZONE) = .10£+04 days
GROUNDWATER STANDARD =  700.0000 ug/L

SOIL HEALTH-BASED GUIDANCE LEVEL =  12000.00 mg/Kg
DEPTH TO GROUNOWATER = 80.0 m

AQUIFER MIXING-CELL FACTOR = 1.0

DISTANCE TO COMPLIANCE PSJINT = 12.0m

BULK DENSITY = 1.50 g/cm

POROSITY = .25

SOIL FOC = .0010

AQUIFER FOC = .0010

SOIL MOISTURE CONTENT = .15

MOISTURE FLUX THROUGH WASTE CELL= _70E-02 cm/day
MOISTURE FLUX OUTSIDE WASTE CELL= _70E-02 cm/day
GROUNDWATER VELOCITY =  10.00 cm/day

DIFFUSION LAYER THICKNESS = .50 cm

DEPTH OF INCORPORATION = 50.000 m

RELEASE WIDTH = 10.0 m .

AIR DIFFUSION COEF. = .7000E+04 cw'/day

WATER DIFFUSION COEF. =  7000E+00 cm'/day
INITIAL CONTAMINANT CONCENTRATION IN SOIL = 1 ug/cw

VADOSE-ZONE TIME TO PEAK = .B825E+04 days
VADOSE-ZONE PEAK CONCENTRATION = .5209E-02 ug/L
SATURATED-ZONE TIME TO PEAK = ,9147E+04 days
SATURATED-ZONE PEAK CONCENTRATION = .1992E-02 ug/L
CELL THICKNESS AT COMPLIANCE POINT = 6.2 ca

CELL GPL = _2130E+06 mg/kg



ATTACHMENT D

GPL Model Runsfor Xylenes



CONCENTRATION (ug/L)

CONCENTRATION (ug/L)

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
GROUNDWATER PROTECTION LEVEL MODEL

HERKNOUTPUT FRON YAQQIE-2OME MODEL
e FUNCTION TNRUC TD SATURATED WODEL

v-Z Dt) /(S-Z Dt)= 26.89

.00 W00. S000. 0. 0000, 1. 19000. 700, 0000, FISOO 200

TIME (days)

LIQUID PHASE CONCENTRATION VS TIME (CORRECTED TO INITIAL BREAKTHROUGH)

2.2506-04
2.0006-04
VADOE 200

” SATURATED 208
1 750604 F

1 500604
4. 250E-04
1.000€ 08
7 SH0E-04

5.000E-04

2 500€-04

0 S000. 10000. $5000. 20006. 25000, 30008, OO0, 9998, M43 MR

TIME (cays)

LIGUID PHASE CONCENTRATION ¥S TIME FOR VADOSE-20ME AND SATUBATED ZONE WODELS

SITE NAME / ID

o~-xylene

KOC = 12606403 ca'/g

KH (CALCULATED AS SYD/CS} =.2560£+00

SATURATED VAPOR [ENS’I'EY = ,3B40E-04 g/c

CHEMICAL SOLUBILITY = .1S00E-03 g/cm

HALF-LIFE (IN VADOSE ZONE) = ,310E+04 days
HALF-LIFE (IN SATUBATED ZONE) = .10E+04 days
GROUNDWATER STANDARD = 10000.0000 ug/L

SOIL HEALTH~BASED GUIDANCE LEVEL = 230000.00 mg/kg

DEPTH TO GROUNDWATER = 100.0 m

AQUIFER MIXING-CELL FACTOR = 1.0

DISTANCE TO COMPLIANCE POINT = 12.0 m

BULK DENSITY = 1,50 g/cm’

PORGSITY = .25

SOIL FOC = ,0010

AQUIFER FOC = .0010

SOIL MOISTURE CONTENT = _15

MOISTURE FLUX THROUGH WASTE CELL= .70E-02 cm/day
MOISTURE FLUX DUTSIDE WASTE CELL= .70E-02 cm/day
GROUNDNATER VELOCITY =  10.00 ce/day

DIFFUSION LAYER THICKNESS = .50 cm

OEPTH OF INCORPORATION = 60.000 m

RELEASE WIDTH = 10.0 m ,

AIR DIFFUSION COEF. = ,7000E+04 cm'/day

WATER DIFFUSION COEF. = .7000E+00 cm’/day .
INITIAL CONTAMINANT CONCENTRATION IN SOIL = 1 ug/c®

VADOSE-ZONE TIME TO PEAK = ,1301E+05 days
VADOSE-ZONE PEAK CONCENTRATION = . 1884E-04 ug/L
SATURATED-ZONE TINE TO PEAK = . 1323€+05 days
SATURATED-ZONE PEAK CONCENTRATION = .7073€-05 ug/L
CELL THICKNESS AT COMPLIANCE POINT = 6.2 ca

CELL GPL NOT CALCULATED: GROUNDNWATER NOT THREATENED



CONCERTRATION (ug/L)
P B F B B3R OEOE

CONCENTRATION (ug/L)

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
GROUNDWATER PROTECTION LEVEL MODEL

WADGSE-20ME MOOEL
_Mlm W 10 SATURATED NCOEL

(v-2 Dt} /(5-Z Ot)= 13.45

2
8

.08 1550, 3000 4500 000, 7300, 4000, 10500, {2000. 13000 {5000

TIME fuays)

LIQUID PHASE CONCENTRATION ¥S TIME (CORRECTED TO INITIAL BREAKTHAOUGH)

100
‘\
.
o500 A
\
‘ - - - VAOSC 20N
SATURATED 20ME
are o
vsca
050
.50
om0
0200
6100
-0 L4 L) i) L)

00 2960, %000. 7500, 30000. 12300, 15000, 17300, 20000. 22%00. 23000.

TINE {days)

LIOUID PHASE CONCENTRATION VS TIME FOR VADOSE-ZONE AND SATURATED ZOME MODELS

SITE NAME / ID

o-xylene

KOC = .1280E403 cm'/g

KH (CALCULATED AS SVO/CS} =.2560E+00

SATURATED VAPDR DENSITY = .3840E-04 g/c

CHEMICAL SOLUBILITY > _1500€-03 g/cm

HALF-LIFE (IN VADOSE ZONE) = .{0E+04 days
HALF-LIFE (IN SATURATED ZONE) = .10E+04 days
GROUNDWATER STANDARD = 10000.0000 ug/L

SOIL HEALTH-BASED GUIDANCE LEVEL = 230000.00 mg/kg

OEPTH TO GROUNDWATER = 75.0
AQUIFER MIXING-CELL FACTOR =
DISTANCE TO COMPLIANCE PQINT
BULK DENSITY = 1.50 g/ca
PORDSITY = .25

SOIL FOC = ,0010

AQUIFER FOC = .0010

SOIL MOISTURE CONTENT = .15
MOTSTURE FLUX THROUGH WASTE CELL= .70E-02 cm/day
MOISTURE FLUX OUTSIDE WASTE CELL= .70£-02 cm/day
GROUNDWATER VELOCITY =  {0.00 cn/day

DIFFUSION LAYER THICKNESS = .50 cm

DEPTH OF INCORPORATION = 55.000 m

RELEASE WIDTH = 10, 0 n

AIR DIFFUSION COEF. 7ODOE+04 ca /day

WATER DIFFUSION C(EF .7000€+00 cm /day

INITIAL CONTAMINANT C(NCENTRAUG! INSOIL = 4 ug/cu

[ - |
o

2.0 m

YADOSE-ZONE TIME TO PEAK = .6733E+04 days
VADOSE~ZONE PEAK CONCENTRATION = .9526€-01 ug/L
SATURATED-ZONE TIME TO PEAK = ,7203E+04 days
SATURATED-ZONE PEAK CONCENTRATION = .3545€-01 ug/L
CELL THICKNESS AT COMPLIANCE PDINT = 6.2 cm

CELL GPL = .1709€+06 mq/kg



CONCENTRATION (ug/L)

CONCENTRATION (ug/L)

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
GROUNDWATER PROTECTION LEVEL MODEL

3

BERRAOUTIUT FROM YAOCSE-ZONE WOOEL
——FUKCTION IMPUT TQ SATURATED MCDEL

(v-2 Dt} /(S-Z Dtl= 12.55

§ 0¥ 0k & o&E o8 o¥o§o&

.00 1000, 2000. 3000. 4000. 5000. 8000  FOOD.  #000. 3003 000D
TINE (days]

LIQUID PHASE CONCENTRATION VS TIME (CORAECTED TO INITIAL BREAKTHROUGH)

1.00

o0

0 o U

o SATURATED Z0NE

00 4

"

£

a0

20 o

200

KU

o L) L) L)

20 200, 0. 70, 50000 12500. 15000, 17500. 20000, 22500  Z2499%.
TIME (says)

LIGUID PHASE CONCENTRATION VS TIME FOR VADOSE-ZONE AMO SATURATED ZONE MODELS

SITE NAME / ID

o-xylene

KOC = .1290€+03 cw’/g

KH (CALCULATED AS SVD/CS) =.2560E+00

SATURATED VAROR DENSITY = .3840£-04 g/c

CHEMICAL SOLUBILITY ® _1500E-03 g/cm

HALF-LIFE (IN VADOSE ZONE) = .10E+04 days
HALF-LIFE (IN SATURATED ZONE} = .10E+04 days
GROUNDWATER STANDARD = 10000.0000 ug/L

SOIL HEALTH-BASED GUIDANCE LEVEL = 230000.00 mg/kg

DEPTH TO GROUNDWATER = 70.0
AQUIFER MIXING-CELL FACTOR =
DISTANCE TO COMPLIANCE PQINT
BULK DENSITY = 1.50 g/cm
POROSITY = .25

SOIL FOC = .0010

AQUIFER FOC = .0010

SOIL MOISTURE CONTENT = .15
MOISTURE FLUX THROUGH WASTE CELL= .70E-02 cm/day
MOISTURE FLUX OUTSIDE WASTE CELL= .70E-02 cm/day
GROUNOWATER VELOCITY =  10.00 cw/day

DIFFUSION LAYER THICKNESS = .50 cm

DEPTH OF INCORPORATION = 55.000 ®

RELEASE WIDTH = 10.0 m 2

AIR DIFFUSION COEF. =~ _7000E+04 cw /gay

WATER DIFFUSION COEF. = .7000E+00 cm'/day 3
INITIAL CONTAMINANT CONCENTRATION IN SOIt = 1 ug/cwm

N -
o

120 m

VADDSE-ZONE TIME TO PEAK = .G285E+04 days
YADOSE-ZONE PEAK CONCENTRATION = .7156E+00 ug/L
SATURATED~ZONE TIME TQ PEAK = .6715E+04 days
SATURATED~ZONE PEAK CONCENTRATION = . 2570E+00 ug/L
CELL THICKNESS AT COMPLIANCE POINT = 6.2 cm

CELL GPL = 2358405 mg/kg



CONCENTRATION {up/L}

COMCENTRATION fug/tl

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
GROUNDWATER PROTECTION LEVEL MODEL

SITE NAME / 1D

o-xylene

SANRMQUTPUT FROM VACOSE-20NE MODEL KOC = . 1290€+03 cm'/g
—FUNCTID T T SATAATED Bl KH (CALCULATED AS SYD/CS) =.2560E+00
{v-2 Ot)/(S-Z Dt)= 14.34 SATURATED VAPDA DENSIEY = .3840E-04 g/c
CHEMICAL SOLUBILITY = _1500E-03 g/cm
HALF-LIFE (IN VADOSE ZONE) = .10E+04 days
HALF-LIFE {IN SATURATED ZONE) = .10£+04 days
GROUNDNATER STANOARD = 10000.0000 ug/L
SOIL HEALTH-BASED GUIDANCE LEVEL = 230000.00 mg/Kg

DEPTH TO GROUNDWATER = B0.O m
R O e M0,y . e, AQUIFER MIXING-CELL FACTOR = 1.0
4 DISTANCE TO COMPLIANCE PQINT = 120 m
BULK DENSITY = 1.50 g/cm
LIGUID PHASE CONCENTRATION VS TIME {CORRECTED TO INITIAL BREAKTHAOUGH) PORQSITY = .25
SOIL FOC = 0010
AGUIFER FOC = .0010

SOIL MOISTURE CONTENT = .15
e MOISTURE FLUX THROUGH WASTE CELL= _70E-02 cm/day
on MOISTURE FLUX OUTSIDE WASTE CELL= _70€-02 cm/day
’ GROUNDWATER YELOCITY =  10.00 cm/day
o - DIFFUSION LAYER THICKNESS = .50 cm
. T I e DEPTH OF INCORPORATION = 55.000 m
105 o - RELEASE WIDTH = 10.0 m .
AIR OIFFUSION COEF. = .7000E+04 cm /(gay
-00900 - WATER DIFFUSION COEF. = .7000E+00 cm'/day
INITIAL CONTAMINANT CONCENTRATION IN SOIL = 1 ug/cs’
.007%0 o
00600 -
R. T
00200
VADOSE-ZONE TIME TO PEAK = .B185E+04 days
6a1% 2 VADOSE-ZONE PEAK CONCENTRATION = . 1109€-01 ug/L.
SATUAATED-ZONE TIME TO PEAK = B494E+04 days
R Y T T SATUAATED-ZONE PEAK CONCENTRATION = ,4161E£-02 ug/L
00 25300, 5000, 7S00. 10000, 12500, 15000. $7500. 20000. 22500, 23090. CELL THICKNESS AT COMPLIANCE PDINT = 6.2 cm

TINE (seys] CELL GPL NOT CALCULATED: GROUNDMATER NOT THREATENED

LIQUID PHASE CONCENTRATION vS TIME FOR VADOSE~ZONE AMD SATURATED ZONE MODELS



CONCENTRATION {ug/L)

CONCENTRATION (ug/L)

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
GROUNDWATER PROTECTION LEVEL MODEL

$.000€-04

d_5006-04

3. 000604

1. 500E-04

RaaeeQUTPUT FAOM YADOSE-20M MOCEL
———FUNCTION INAUT TO SATURATED NCDEL

(v-Z Dt)/{S-Z Ot)= 21.51%

LIQUID PHASE CONCENTRATION VS TIME (CORRECTED TO INITIAL BREAKTHAOUGH)

5000 7500 40000, 12300 13000 17500. 20000. 22300 2900d.
TINE {days)

00105 4

9. 000€-04

7. 500E-04

§.000€-04

4 50CE ~

3.000E-04

1.500€-04

- - - VIDO¥ I
e SATUMATED 20ME

10500, 45000. 20000 25000 0000, 33000. 40900 45000  HO000.
TIME idays)

LIQUID PHASE CONCENTRATION VS TIME FOR VADDSE-ZONE AND SATURATED ZOME MOOELS

SITE NAME / ID

o-xylene

KOC = .1290E+03 cw'/g

KH {CALCULATED AS SVD/CS) =.2560E+00

SATURATED VAPOR DENSITY = .3840€-04 g/c

CHEMICAL SOLUBILITY % .1500£-03 g/cm

HALF-LIFE (IN VADOSE ZONE) = .10E+04 days
HALF-LIFE (IN SATURATED ZONE) = .10E+04 days
GROUNDWATER STANDARD = 10000.0000 ug/L

SOIL HEALTH-BASED GUIDANCE LEVEL = 230000.00 ma/kg

DEPTH TO GROUNDWATER = 80.0 m
ABUIFER MIXING-CELL FACTOR = {.0
DISTANCE TO COMPLTANCE PQINT =
BULK DENSITY = 1.50 g/cm
POROSITY = .25

SOIL FOC = .0010

AQUIFER FOC = .0010

SOIL MOISTURE CONTENT = .15
MOISTURE FLUX THROUGH WASTE CELL= .70E-02 cm/day
MOISTURE FLUX OUTSIOE WASTE CELL= ,70E-02 cm/day
GROUNGOWATER VELOCITY =  10.00 cm/day

DIFFUSION LAYER THICKNESS = .50 cm

DEPTH OF INCORPORATION = 50.000 m

RELEASE WIDTH = 10.0 m 2

AIR DIFFUSION COEF. = .7000E404 cm'/day

WATER DIFFUSION COEF. = .7000E+00 cmz/day 2
INITIAL CONTAMINANT CONCENTRATION IN SOIL = 1 ug/ce

2.0 m

VADOSE-ZONE TIME TO PEAK = .9763E+04 days
VADOSE-ZONE PEAK CONCENTRATION = . 1309€-02 ug/L
SATURATED-ZONE TIME TO PEAK = . 1005E+05 days
SATURATED-ZONE PEAK CONCENTRATION = .4914£-03 ug/L
CELL THICKNESS AT COMPLIANCE POINT = 6.2 cm

CELL GPL NOT CALCULATED: GROUNDWATER NOT THREATENED



CONCENTRATION {ug/L)

CONCENTRATION (ug/L)

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
GROUNOWATER PROTECTION LEVEL MODEL

4.0006-04
B -4
8-0006 aruraQUTPUT FAGH VACOSE-2OME MODEL
e FUNCTION INMUT TO SATURATED MOOEL
7.000€-08

{v-Z Dt)/(5-Z Dt)= 26.22

$.90%~

5.0006~04

4.0006-04

3.000¢6-04

2.000E-04

T T T ¥ ¥ Y L T

00 2500, 5600, 7S00. 10000, 12800. {8000 47500, 20000. 22%03. 2%000.
TINE (owys)

LIGUID PHASE CONCENTRATION YS TIME (CORRECTED TO INITIAL BREAKTHROUGH)

9. 0006-04

000E-04
- - - vADDSE ZOME

. SATUMTED 20

7.0006-04

6. DOQE 04

%.000€-04

4 DOGE-04

3000604

2 00E-04

60 3000, N0, 19000, 20000. Z3000. 30000. 300, 40D00. 45000 90000
TINE {gays)

LIOUID PHASE CONCENTRATION VS TIME FOR VADOSE-ZONE ANQ SATURATED ZOME MODELS

SITE NAME / ID

a-xylene

KOC = .1290E+03 cw'/g

KH (CALCULATED AS SYO/CS) =.2560E+00

SATURATED VAPOR ENS’I'EY = ,3840£-04 g/c

CHEMICAL SOLUBILITY = 1500€-03 g/cm

HALF-LIFE (IN VADOSE ZONE) = .10E+04 days
HALF-LIFE (IN SATURATED ZOMNE) = .10E+04 days
GROUNDWATER STANDARD = 10000.0000 ug/L

SOIL HEALTH-BASED GUIDANCE LEVEL = 230000.00 wg/Kg

DEPTH TO GROUNDWATER = 97.5
AQUIFER MIXING-CELL FACTOR =
DISTANCE TQ COMPLIANCE POINT
BULK DENSITY = {.50 g/cm
PORDSITY = .25

SOIL FOC = .0010

AQUIFER FOC = .0010

SOIL MOISTURE CONTENT = .15
MOISTURE FLUX THROUGH WASTE CELL= .70E-02 cm/day
MOISTURE FLUX OUTSIDE WASTE CELL= .70€-02 cm/day
GROUNDWATER VELOCITY =  10.00 cwe/day

DIFFUSION LAYER THICKNESS = .50 cm

DEPTH OF INCORPORATION = 55.000 m

RELEASE WIOTH = 10.0 m \

AIR OIFFUSION COEF. = .7000E+04 cm /day

WATER DIFFUSION COEF. = .7000E+00 cm’/day ,
INITIAL CONTAMINANT CONCENTRATION IN SOIL = { ug/cm

N ez
L=

12.0m

YADOSE-ZONE TIME TO PEAX = . 1373E+05 days
VADOSE-ZONE PEAK CONCENTRATION = .6559€-05 ug/L
SATURATED-ZONE TIME TO PEAX = . 1400E+05 days
SATURATED-ZONE PEAK CONCENTRATION = .2462£-05 ug/L
CELL THICKNESS AT COMPLIANCE POINT = 6.2 cm

CELL GPL NOT CALCULATED; GROUNOWATER NOT THREATENED



