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Dennis A. Rea, Colonel, USAF
Vice Commander, 56 FW
13970 W. Lightning Street
Luke AFB, Arizona 85309-1149

Re:  First Five Year Review, Luke Air Force Base, Arizona, January 18, 2002
Dear Colonel Rea:

The U.S. Environmental Protection Agency (EPA) Region 9 has received the First Five
Year Review, Luke Air Force Base (AFB), Arizona, dated January 18, 2002. We have reviewed
the aforementioned document and the Air Force’s responses to our comments on the draft final
version dated November 29, 2001. Based on this review, EPA agrees with the findings,
conclusions, and recommendations provided in the Report, and concurs with the Air Force that
the remedies at Luke AFB remain protective of human health and the environment and exposure
pathways that could result in unacceptable risks are being controlled through implementation of
institutional controls and monitoring.

We understand the Declaration of Environmental Use Restriction (DEUR) for Potential
Source of Contamination (PSC) DP-23 has been filed with Arizona Department of
Environmental Quality (ADEQ) (filed in November 2001). The DEUR for PSC ST-18 will also
be filed to ensure long-term protectiveness. The groundwater monitoring wells at PSC SS-42
will be sampled annually until the ROD requirement of 5 annual sampling events is completed,
after which these wells can be sampled at five year intervals. Continued groundwater monitoring
will be conducted for PSCs RW-02, FT-07, ST-18, SD-20 and SS-42 as part of future five-year
reviews.



If there are any questions, please contact Xuan-Mai Tran, Remedial Project Manager, at
(415) 972-3002.

Sincerely,

s

Jime Diamond
Acting Director Superfund Division

cc: Lou Minkler, ADEQ
Belle Matthews, Luke AFB
Jeff Rothrock, Luke AFB
Daniel Salzler (CAB Co-Chair)
Ed Cayous, EPA-HQ
Ronald McRobbie, Air Force Regional Environmental Office
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Executive Summary

In 1990, the United States Environmental Protection Agency (USEPA) placed Luke Air Force
Base (Luke AFB) on the National Priorities List (NPL) pursuant to the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA also known as Superfund)
of 1980, as amended by the Superfund Amendments and Reauthorization Act (SARA) of 1986.
Luke AFB (the site) was added to the NPL as a result of past hazardous material handling and
disposal practices.

This five-year review was conducted pursuant to the Comprehensive Environmental Response
Compensation and Liability Act (CERCLA) Section 121(c), 42 U.S.C. § 9621(c), the National
Contingency Plan (NCP) (40 CFR § 300.430 (f)(4)(ii)), Office of Solid Waste and Emergency
Response (OSWER) Directive 9355.7-03B-P Final. This report summarizes the remedial actions
and data collected since the beginning of the project in August 1990 through November 2001
and provides an evaluation of the effectiveness of the remedial actions relative to remedial
objectives and to verify that remedial actions remain protective of human health and the
environment.

Luke AFB, which is an advanced fighter pilot training institution, covers approximately 4,000
acres west of the Phoenix metropolitan area in Glendale, Arizona. Aircraft maintenance and light
industrial operations in support of training missions have been in existence at Luke AFB since its
inception in 1941. The results of these activities generated potentially hazardous wastes such as
petroleum residues, cleaning solvents, and other related wastes.

Subsequent to the listing of Luke AFB, remedial investigation/feasibility studies were performed
to determine the nature and extent of contamination. A total of 33 potential sources of
contamination (PSCs) were initially identified for investigation purposes. To aid in the
management of the investigations, the PSCs were divided into two operable units, OU-1 and
OU-2. OU-2, the first to be investigated, included the investigation of soils at eight sites at which
only petroleum-related wastes were disposed. OU-2 PSCs include the following:

PSC OT-04 Old Perimeter Road POL Waste Site

PSC DP-05 POL Waste Disposal Trench

PSC FT-06 South Fire Training Area

PSC FT-07W  Western Portion of the North Fire Training Area
PSC ST-18 Facility 993

PSC DP-22 POL Trench at Northeast Runway

PSC DP-23 Old Surface Impoundment West of Facility 999
PSC SD-40 Taxiway Discharge Area

OU-1 included the investigation of the soils at 25 PSCs and the Base-wide investigation of air,
surface water, and groundwater resources. OU-1 PSCs include the following:
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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 Burial Site (PSC OT-08).

Canberra Burial Site (PSC OT-09).

Concrete Rubble Burial Site (PSC OT-10).

Former Outside Transformer Storage (PSC SS-11).

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

Old Salvage Yard Burial 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).

A more detailed description and background information for OU-1 and OU-2 PSCs is in
Appendix A. It is important to note that PSCs 27 through 36 do not exist because there was a
break in the numbering between PSC SD-26 and PSC LF-37.

In addition to the investigation of identified PSCs, a RCRA facility assessment (RFA) and
RCRA facility investigation (RFI) were conducted to determine if any of the current operational
facilities at Luke AFB should be included as PSCs in the CERCLA program. Remedial
alternatives were identified, and remedial actions were designed and implemented as part of
clean up activities.

As part of the OU-1 Feasibility Study (FS), a risk-based assessment was performed regarding
acceptability of PSCs for residential land use given current conditions. Residential land use
implies that a site can be developed and used for any purpose, including residential development.
If a PSC was deemed unsuitable for residential land use, remedial alternatives were developed
for that site.
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Remedial alternatives were also developed for any site that could potentially impact underlying
groundwater resources in the future.

Potentially exposed populations considered in the risk assessment included the following:

Base workers

Excavation workers

Military personnel

Child visitors for sites which extend off the base property
Base residents

The risk assessment considered both average and reasonable maximum exposure conditions to
characterize current and future risks.

Risk from residential exposure to combined surface and subsurface soil were calculated using
both the USEPA Region IX PRGs and the ADEQ SRLs. Based on the results of the evaluation,
all of the PSC areas evaluated were determined to be suitable for unrestricted, or residential land
use with the exception of the following PSCs:

RW-02
LF-03
FT-07 E
DP-13
LF-14
ST-18
LF-25
DP-23 N
SD-38

In addition to evaluating potential human exposure at Luke AFB, an ecological risk assessment
was also performed.

This five-year review report provides a historical and five-year review process summary for
OU-1 and OU-2 PSCs for which remedies were selected. These PSCs include the following:

RW-02
LF-03
FT-07 E
DP-13
LF-14
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ST-18
DP-23
LF-25
SD-38
SS-42

The historical review and evaluation process also includes PSCs for which it was determined no
action was required. These PSCs include the following:

OT-01
OT-04
DP-05
FT-06
FT-07 W
OT-08
OoT-09
OT-10
SS-15
SS-16
SS-19
DP-22
SD-21
DP-24
SD-26
LF-37
SD-39
SD-40
oT-41

The five-year review process primarily consisted of a site inspection, interviews and a review of
relevant documents and data. Jeff Rothrock of Luke AFB led the five-year review for the site.
The following team members assisted in the review:

Jeff Rothrock, Luke AFB

Jon Sherrill, ARCADIS G&M, Inc.

Kent Lang, ARCADIS G&M, Inc.
Stephanie Armijo, ARCADIS G&M, Inc.
Monique Ostemann, USACE

Greg Mellema, USACE
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» Dan Stralka, USEPA
* Nancy Lou Minkler, ADEQ

The five-year review process includes the following primary elements:

* Remedy selection and implementation is reviewed and summarized for each OU-1 and
OU-2 PSC for which a remedy was selected.

» Changes in standards were evaluated with respect to the continued effectiveness of the
remedies that were implemented based on cancer risks and non-cancer hazards for
applicable constituents of concern (COCs) for base worker or excavation worker
scenarios.

» Groundwater monitoring results are compared to groundwater standards established for
the project.

* Representatives of Luke AFB, USEPA, US Army Corps. of Engineers, ADEQ and
ARCADIS G&M performed a site inspection of each PSC for which a remedy was
selected on May 22, 2001.

» The results of interviews with individuals knowledgeable about the project.

OU-1 PSCs for which remedies were selected based on the results of risk assessment include the
following:

RW-02
LF-03
FT-07 E
DP-13
LF-14
LF-25
SD-38
SS-42

For OU-1 PSCs, PRGs were not established. Alternatively, PSC specific cancer risks and
non-cancer hazards were calculated using 1996 USEPA Region IX PRG guidance to develop a
site-specific industrial scenario. To evaluate changes in standards as part of this five-year review,
cancer risk and non-cancer hazards were recalculated using 2000 USEPA Region IX industrial
PRGs and post remediation exposure point concentrations for base worker and excavation
worker scenarios as applicable. ADEQ SRLs were also reviewed since they were used to
determine risk under a residential land use scenario.
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Changes in standards are evaluated with respect to the continued effectiveness of the remedies
that were implemented based on a non-cancer HI less than or equal to 1.0 or an ELCR greater
than the risk range of 1x10° to 1x10™.

OU-2 PSCs for which remedies were selected based on the results of risk assessment include the
following:

« ST-18
 DP-23

For OU-2 PSCs, 1991 USEPA Region IX PRGs were originally used to establish performance
standards. To evaluate changes in standards as part of this five-year review, cancer risks and
non-cancer hazards were recalculated for each COC using 2000 USEPA Region IX industrial
PRGs and post remediation exposure point concentrations for base worker and excavation
worker scenarios as applicable. The analysis of standard changes also included a review of 1996
USEPA industrial PRGs. ADEQ SRLs were also reviewed since they were used to evaluate
residential use standards. Changes in standards are evaluated with respect to the continued
effectiveness of the remedies that were implemented based on a non-cancer HI less than or equal
to 1.0 or an ELCR greater than the risk range of 1x10° to 1x10™,

The comparison indicates that PSCs for which changes in standards were evaluated are still
within the acceptable risk range. It was concluded that selected remedies are protective of human
health and the environment and exposure pathways that could result in unacceptable risks are
being controlled with the following exceptions:

» The northern portion of PSC DP-23 is within the acceptable risk range for industrial or
non-residential land use, but outside the risk range for residential land use.

* The remedy at PSC ST-18 Facility 993 currently protects human health and the
environment because the cap prevents exposure in the short term. However, in order for
the remedy to be protective in the long term, a (Declaration of Environmental Use
Restriction) DEUR is needed at the site to ensure long-term protectiveness.

A DEUR for PSC ST-18 and the northern portion of DP-23 has been filed with the ADEQ to
resolve these issues.

A comparison of exposure point concentrations in groundwater (maximum concentrations for the

period of record) and USEPA Region 1X 2000 PRGs for tap water and ADEQ aquifer water
quality standards were evaluated for the following PSCs:
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« RW-02
« DP-05
 FT-06
 FT-07
 ST-18
 SD-20
« SD-21
 SD-38
» SS-42

The comparison indicates that exposure to groundwater results in risk that are within the
acceptable risk range for these PSCs. A review of groundwater data for the period of record
indicates that groundwater at Luke AFB is not impacted as there are no constituents in
groundwater that currently exceed applicable water quality standards. All potential sources of
constituents have been controlled or eliminated through the institution of pollution prevention
measures or remedial activities

The following individuals were solicited for interviews by questionnaire as part of this five-year
review:

* Belle Matthews, Luke AFB Project Manager

» Sean Hogan, EPA Project Manager

* Nancy Lou Minkler, ADEQ Project Manager

» Dan Salzler, Citizens Advisory Board (CAB) Community Co-Chairperson
» Joyce Clark, CAB member

»  Martin Jeffries, CAB member

In addition to solicitation of interviews by questionnaire, the following individuals were
interviewed in person as part of the five-year review site inspection:

» Chris Christoffer, Luke AFB Environmental Analyst
» Sergeant Anthony Michels, Luke AFB Infrastructure Superintendent

Chris Christoffer and Sergeant Michels were interviewed relative to procedures that ensure
compliance with the Base General Plan (BGP) and Institutional Control Plan (ICP). As part of
these interviews, the BGP was reviewed and it was verified that the ICP had been implemented.
Also verified were approval and record keeping procedures for digging permits relative to
environmental constraints at Luke AFB.

g:\env\proj\800\891\finalfiveyearreview.rtf XII



Luke AFB Five-Year Review Signature Cover Preliminary Information
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1.0 Introduction

In 1990, the United States Environmental Protection Agency (USEPA) placed Luke Air Force
Base (Luke AFB) on the National Priorities List (NPL) pursuant to the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA also known as Superfund)
of 1980, as amended by the Superfund Amendments and Reauthorization Act (SARA) of 1986.
Luke AFB (the site) was added to the NPL as a result of past hazardous material handling and
disposal practices. The location of the site is shown in Figure 1-1. On behalf of the United States
Air Force, ARCADIS G&M, Inc. (ARCADIS G&M) has prepared this final first five-year
review of remedial actions at Luke AFB, Arizona.

This five-year review was conducted pursuant to the Comprehensive Environmental Response
Compensation and Liability Act (CERCLA) Section 121(c), 42 U.S.C. 8 9621(c), the National
Contingency Plan (NCP) (40 CFR § 300.430 (f)(4)(ii)), Office of Solid Waste and Emergency
Response (OSWER) Directive 9355.7-03B-P Final.

1.1 Background

The following sections provide a general overview of site conditions, and project history. This
information is intended to give the reader of the final first five-year review report for Luke AFB
adequate background information with which to evaluate current conditions at the site.

1.1.1 Physical Characteristics

Luke AFB, which is an advanced fighter pilot training institution, covers approximately 4,000
acres west of the Phoenix metropolitan area in Glendale, Arizona. Aircraft maintenance and light
industrial operations in support of training missions have been in existence at Luke AFB since its
inception in 1941. Luke AFB lies in the Salt River Valley (SRV), which lies within the Basin
and Range physiographic province. Elevations at Luke AFB range from 1,250-feet above mean
sea level (amsl) at the northwest corner to 995-feet amsl at the southeast corner. The climate at
Luke AFB is characterized as a desert climate. Rainfall at Luke AFB averages about 7.7 inches
per year.
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1.1.2 Land and Resource Use

The eastern portion of Luke AFB currently consists of a variety of light industrial 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
spaces, and aircraft operations, training and maintenance facilities. Base residential housing and
commercial areas are located east of the fenced areas of the main portions Luke AFB. Aircraft
maintenance and light industrial operations in support of training missions have been in
existence at Luke AFB since its inception in 1941. The results of these activities generated
potentially hazardous wastes such as petroleum residues, cleaning solvents, and other related
wastes.

1.1.3 Project History

Subsequent to the listing of Luke AFB on the NPL, remedial investigation/feasibility studies
were performed to determine the nature and extent of contamination. Remedial alternatives were
identified, and remedial actions were designed and implemented as part of clean up activities. A
record of the remedial actions implemented and how cleanup was accomplished at Luke AFB are
summarized in the Remedial Action Report. The following is a background summary relative to
the Superfund project at Luke AFB:

» Prior to 1976 and the Resource Recovery and Conservation Act (RCRA), potentially
hazardous wastes, such as petroleum residues, cleaning solvents, and other related
materials, were disposed on Base through fire department training exercises, road oiling
for dust suppression, and in shallow trenches.

* In 1981, the Department of Defense (DOD) initiated the IRP to investigate and remediate
past hazardous materials handling and disposal practices at all military institutions.

» Before the passage of SARA, the USEPA did not supervise the IRP program at Luke
AFB. Subsequent to the passage of SARA, the USEPA was required to establish and
maintain a docket of potentially contaminated federal facilities, perform Hazard Ranking
System (HRS) scoring on these facilities, and list those facilities exceeding the HRS
threshold score on the NPL.
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» The USEPA audited Luke AFB in 1987, and scored the institution using the HRS.

* Because the Luke AFB HRS score of 37.93 exceeded the threshold value of 28.5, the
USEPA added Luke AFB to the NPL in August 1990.

* On September 27, 1990, the USEPA, Arizona Department of Environmental Quality
(ADEQ), Arizona Department of Water Resources (ADWR), and the United States Air
Force (USAF) signed a FFA to establish the procedural framework for conducting the
required environmental investigations at Luke AFB.

» Environmental investigations at Luke AFB were implemented in accordance with
regulations established in the NCP at Title 4, part 300 of the Federal Code of Regulations
(CFR).

Based on the results of the Installation Restoration Program (IRP) and other information
compiled during the initial planning stages, the Federal Facilities Agreement (FFA) identified 33
potential sources of contamination (PSCs). To aid in the management of the investigations, the
FFA parties divided the PSCs into two operable units (OU). 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 sites at which only petroleum-related
wastes were disposed. The FFA created this special grouping to put the eight OU-2 sites on a
“fast-track;” the idea being that sites with common wastes would allow for a timely investigation
and cleanup. The eight OU-2 PSCs are listed below. The location of PSCs in OU-2 is in Figure
1-2.

. PSC OT-04 Old Perimeter Road POL Waste Site

. PSC DP-05 POL Waste Disposal Trench

. PSC FT-06 South Fire Training Area

. PSC FT-07W  Western Portion of the North Fire Training Area
. PSC ST-18 Facility 993

. PSC DP-22 POL Trench at Northeast Runway

. PSC DP-23 Old Surface Impoundment West of Facility 999
. PSC SD-40 Taxiway Discharge Area

OU-1 was the last of two operable units to be addressed at Luke AFB and was defined to govern
the investigation and potential remediation of air, surface water, and
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groundwater resources Base-wide. In addition, the soils at 25 PSCs believed to have been
impacted primarily by non-petroleum related wastes were included in OU-1. The 25 PSCs
included in OU-1 are listed below. The location of PSCs in OU-1 is in Figure 1-3.

. 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 Burial Site (PSC OT-08).

. Canberra Burial Site (PSC OT-09).

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

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

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

. Old Salvage Yard Burial 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).

A more detailed description and background information for OU-1 and OU-2 PSCs is in
Appendix A. It is important to note that PSCs 27 through 36 do not exist because there was a
break in the numbering between PSC SD-26 and PSC LF-37.

1.2  Purpose

This report summarizes the remedial actions and data collected since the beginning of
the project in August 1990 through November 2001 and provides an evaluation of the
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effectiveness of the remedial actions relative to remedial objectives and to verify that remedial
actions remain protective of human health and the environment. The need for this five-year
review was identified during preparation of the Final Close Out Report (FCOR)l as part of the
delisting process. This review is required because hazardous substances, pollutants, or
contaminants remain in the subsurface at concentrations that are above levels that allow
unrestricted land use. As the delisting process progressed, it was determined that the five-year
review would be required because of the amount of time that has lapsed since finalization of the
OU-2 Record of Decision (ROD) in January 1994,

This five-year review report is intended to be a concise summary of the work that was conducted
at OU-1 and OU-2 to meet the statutory requirements of the Superfund process at Luke AFB.
Numerous references are provided as part of this report however, not all support documents may
be referenced. Rather, the most relevant documents are referenced in support of the objectives of
the five-year review.

2.0 Site Chronology

2.1 Operable Unit 2

This section of the five-year review report provides a summary of the chronology of events for
the implementation of the remedial alternatives for OU-2 at Luke AFB. The chronology of

events for PSCs ST-18 and DP-23 are summarized in Tables 2-1 and 2-2, respectively.

Table 2-1. Chronology of Events for the Construction of the Concrete Cap at PSC ST-18

Date Event

October 19, 1983 RCRA closure of facility 993 begins.

April 19, 1988 Final inspection of concrete cap construction.

September 27, 1990 | Signing of the FFA transferring jurisdiction of ST-18 to CERCLA.

! ARCADIS Geraghty & Miller. 2001. Final Close-Out Report, Luke Air Force Base, Arizona. April 5, 2001.
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Date Event
January 28, 1994 Signing of the OU-2 ROD.
Annually Cap inspection and maintenance at PSC ST-18.

Five year review

Groundwater monitoring.

Table 2-2 Chronology of Events for the Ex-situ Bioremediation (Soil Composting) at PSC DP-23

Date Event
January 28, 1994 Signing of the OU-2 ROD.
April 11, 1995 Conduct preliminary soil sampling to further characterize the site.
May, 1994 Submittal and agency approval of the remedial design Report.
July 7, 1995 Excavation of contaminated soil and mixing in treatment cell.
October, 1995 Interim sampling to check status of bioremediation.
April 3, 1997 Addition of optimized soil amendment mix and continued soil

composting.

June 5, 1997 Final sampling and begin construction demobilization.
August 1, 1997 Site restoration; re-grading and hydro seeding.
August 6, 1997 Conduct final site inspection.
August 27, 1997 Submit final closure report.

2.2 Operable Unit 1

This section of the five-year review report provides a summary of the chronology of events for
the implementation of the remedial alternatives for OU-1 at Luke AFB. The chronology of

events for the eight OU-1 sites are summarized in Table 2-3. The chronology for the SVE at PSC
SS-42 is summarized in Table 2-4.
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Table 2-3 Chronology of Events for the OU-1 Remedial Action

Date Event

September 7, 1999 Final signatures on the OU-1 ROD.

December 16, 1999 | Remedial design workplan for PSC LF-25 submitted.

December 17,1999 | Conducted metal shot recovery at PSC LF-25.

December 21, 1999 | Radiological monitoring points installed at PSC RW-02.

December 29,1999 | Perimeter fencing installed around containment structure at PSC
RW-02.

January 5, 2000 Revisions to base general plan implemented and policy letter
established to implement required institutional controls.

January 12, 2000 Radiological LTM plan for PSC RW-02 submitted.

June 15, 2000 VEMURs filed for PSCs RW-02, LF-03, FT-07E, DP-13, LF-14,
LF-25, and SD-38 to restrict residential development of the sites.

November 13, 2000 | Institutional Control Plan (ICP) developed and submitted.

Annually Radiological monitoring at RW-02.

Table 2-4 Chronology of Events for the SVE at PSC SS-42

Date Event
May 1995 Wells installed for bioventing treatability study.
August 6, 1996 Initiation of SVE using Internal Combustion Engine (ICE).
June 1997 Soil Boring CB-1 advanced to determine effectiveness of ICE.
November 2, 1998 | Shut down of SVE system.
January 7, 1999 Second boring advanced to determine effectiveness of SVE.
September 7, 1999 | OU-1 ROD signed requiring five-year groundwater monitoring.
May 12, 2000 Groundwater LTM plan for PSC SS-42 submitted.
May 16, 2000 First groundwater sampling event of five-year monitoring completed.
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Date Event
May 22, 2000 Soil vapor extraction and confirmation sampling summary report
submitted.
Annually Groundwater monitoring.

3.0 RI/FS Results and ROD Findings

The section of the report summarizes RI/FS results as recorded in the RODs for OU-1% and
OU-23, The purpose of this section of the five year review report is to identify what COCs were
evaluated as part of the RIs, which COCs exceeded standards established for the project, and
what remedies were selected to address impacts for applicable PSCs.

3.1 OU-2 RI/FS Results

OU-2 included the investigation of soils at eight PSCs at which only petroleum-related wastes
were believed to have been disposed. The location of the OU-2 PSCs are in Figure 1-2. The
OU-2 RI/FS was conducted in accordance with USEPA guidance* and approved work
plans®®"®9 The OU-2 field activities were limited to soil evaluations.

2 Geraghty & Miller, 1999. Final Record of Decision, Operable Unit 1. Luke Air Force Base, Arizona. January 1999.
3 Geraghty & Miller, 1994. Final Record of Decision, Operable Unit 2. Luke Air Force Base, Arizona. January 1994,
* USEPA, 1988. Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA, Interim
Final: Office of Solid Waste and Emergency Response, OSWER Directive 9355.3-01.

5 Geraghty & Miller, 1991. Luke Air Force Base, Arizona, Final Base-Wide Remedial Investigations/Feasibility
Study Work Plan, August 1991.

6 Geraghty & Miller, 1991. Luke Air Force Base, Arizona, Final Base-Wide Sampling and Analysis Plan, August
1991.

! Geraghty & Miller, 1991. Luke Air Force Base, Arizona, Final OU-2 Remedial Investigations/Feasibility Field
Sampling and Analysis Plan, November 1991.

8 Geraghty & Miller, 1992. Final Addenda for the Remedial Investigation/Feasibility Study Planning Documents,
May 1992.

‘us. Army Corps of Engineers, 1991. Scope of Services, Operable Unit #2, Remedial Investigation/Feasibility
Study (RI/FS), Luke Air Force Base, Arizona, August 9, 1991.
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OU-2 RI results are detailed in the OU-2 RI reportlo. Part of the FS, USEPA guidance11 was
used to calculate Preliminary Remediation Goals (PRGs) for OU-2 soils. OU-2 FS results are
detailed in the OU-2 FS report12 . OU-2 RI/FS results are summarized in Table 3-1.

10 Geraghty & Miller, 1992. Final Remedial Investigation Report, Operable Unit 2, Luke Air Force Base, Arizona,
October 20, 1992.

11 USEPA, 1991. Human Health Evaluation Manual Part B: Development of Risk-Based Preliminary Remediation
Goals. Office of Emergency and Remedial Response, Washington, DC.

12 Geraghty & Miller, 1993. Final Feasibility Study Report, Operable Unit 2, Luke Air Force Base, Arizona, May
12, 1993.
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Table 3-1 Summary of RI/FS Results for OU-2

PSC Description COCs evaluated COCs in excess of Selected
Industrial PRGs Remedial
Alternative
OT-04 | Old perimeter Bis (2-ethylhexyl) phthalate, butylbenzylphthalate, TRPH, Less than PRGs No action
road POL waste | copper, lead
site
DP-05 | POL Waste Ethylbenzene, xylenes, bis (2-ethylhexyl) phthalate, Less than PRGs No action
Disposal 2-methylnaphthalene, naphthalene, TRPH, copper, lead
Trench
FT-06 | South fire 2-butanone (MEK), ethylbenzene, 2-hexanone (MBK), Trichloroethene, Below the
training area 1,1,2,2-tetrachlorethane, tetrachloroethene, toluene, Benzo(a)anthracene, risk range
trichloroethene, xylenes, acenaphthene, anthracene, Benzo(b)fluoranthene,
benzo(a)anthracene, benzo(b)fluoranthene, Benzo(k)fluoranthene,
benzo(k)fluoranthene, benzo(g,h,i)perylene, benzo(a)pyrene, | Benzo(a)pyrene,
bis(2-ethylhexyl) phthalate, butylbenzylphthalate, Indeno(1,2,3-cd)pyrene,
chrysenedibenzo(a,h)anthracene, dibenzofuran, di-n- Dibenzo(a,h)anthracene
butylphthalate, fluoranthene, fluorene,
indeno(1,2,3-c,d)pyrene, 2-methylnaphthalene,
4-Methylphenol, Naphthalene, Pentachlorophenol,
Phenanthrene, Phenol, Pyrene, TRPH, Metals, Copper, Lead
FT-07 | Western portion | benzo(b)fluoranthene, benzo(g,h,i)perylene, bis(2- Less than PRGs No action
W of the north fire | ethylhexyl)phthalate, chrysene, fluoranthene, 2-
training area methylnaphthalene, naphthalene pyrene, TRPH, copper, lead
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PSC Description COCs evaluated COCs in excess of Selected
Industrial PRGs Remedial
Alternative
ST-18 | Facility 993 benzene, 1,1 dichloroethene, ethylbenzene, Benzene, 1,1,2,2- Maintain
1,1,2,2-tetrachlorethane, tetrachloroethene, toluene, Tetrachlorethane, concrete cap,
trichloroethene, xylenes, benzo(a)anthracene, Benzo(a)pyrene groundwater
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(a)pyrene, monitoring
benzyl alcohol, bis(2-ethylhexyl)phthalate, chrysene, during each
fluoranthene, indeno(1,2,3-cd)pyrene, 2-methylnaphthalene, five-year
naphthalene, phenanthrene, pyrene, TRPH, copper, lead review
DP-22 | POL trench at acetone, TRPH, copper, lead Less than PRGs No action
northeast
runway
DP-23 | Old surface ethylbenzene, toluene, anthracene, benzo(a)anthracene, Benzo(a)anthracene Ex-situ
impoundment benzo(b)fluoranthene, benzo(k)fluoranthene, Benzo(k)fluoranthene biological
west of facility | benzo(g,h,i)perylene, benzo(a)pyrene, Benzo(a)pyrene treatment
999 bis(2-ethylhexyl)phthalate, chrysene, Dibenz(a,h)anthracene
dibenzo(a,h)anthracene, fluoranthene, Indeno(1,2,3-cd)pyrene
indeno(1,2,3-cd)pyrene,
phenanthrene, pyrene, TRPH, copper, lead
SD-40 | Taxiway acetone, benzene, ethylbenzene, toluene, xylenes, Less than PRGs No action
discharge area | 2-methylnaphthalene, naphthalene, TRPH, copper, lead
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3.2 OU-1 RI/FS Results

OU-1 included the investigation of soils at 25 PSCs and the Base-wide investigation of air,
surface water, and groundwater resources. In addition to the investigation of identified PSCs, a
RCRA facility assessment (RFA) and RCRA facility investigation (RFI) were conducted to
determine if any of the current operational facilities at Luke AFB should be included as PSCs in
the CERCLA program. The results of the RCRA investigation are in Appendix A of the OU-1
report13. The location of PSCs in OU-1 are in Figure 3-2.

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, as follows:

* PSCs OT-01, OT-08, and OT-09 were classified 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 sites.

» PSC DP-24 was removed from the Superfund process because it had mistakenly been
included on the list of potentially contaminated sites.

» PSCs SS-15, SS-16, and ST-19 were removed from the Superfund process and placed
under the jurisdiction of the ADEQ Underground Storage Tank (UST) section.

» PSC OT-10 was removed from the list of sites requiring field investigations because that
site lies completely within the boundaries of PSC DP-13 and the landfill contents of both
sites were presumed similar.

Because of its complexity, the OU-1 RI field investigation was divided into three phases, phase |
conducted from October 1991 through March 1992, phase 11 activities conducted from June 1992
through April 1994 and phase 111 activities conducted in August and September 1996. Phase 111
activities were required to collect additional data for risk assessment purposes due to Phase | and
Phase 1l laboratory data quality issues. However, the information reported as part of this
five-year review is based on a consolidation of the most defensible data collected in conjunction
with the overall Superfund process in terms of quality control and assurance (QA/QC) protocol.

13 Geraghty & Miller, 1997 Final Remedial Investigation Report OU-1, Luke Air Force Base, Arizona. VVolumes 1
and 2. October 1997.
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The OU-1 RI/FS was conducted in accordance with USEPA guidance? and approved work
plans3’14’15'16’17. OU-1 RI investigation results are detailed in the OU-1 RI report™.

As part of the OU-1 FS, a risk-based assessment was performed regarding acceptability of PSCs
for residential land use given current conditions. Residential land use implies that a site can be
developed and used for any purpose, including residential development. If a PSC was deemed
unsuitable for residential land use, remedial alternatives were developed for that site. Remedial
alternatives were also developed for any site that could potentially impact underlying
groundwater resources in the future. The OU-1 FS results are detailed in the OU-1 FS reportls.
OU-1 RI/FS results are summarized in Table 3-2.

14 Geraghty & Miller, 1993c. OU-1 Phase 1l Remedial Investigation/Feasibility Study Field Sampling and Analysis
Plan, Luke Air Force Base, Arizona.

15 Geraghty & Miller, 1994. Bioventing Treatability Study Sampling and Analysis Plan for PSC SS-42. Luke Air
Force Base, Arizona.

16 Geraghty & Miller, 1995. Final Sampling and Analysis Plan Environmental Evaluation in Support of the
Ecological Risk Assessment, Luke Air Force Base, Arizona.

17 Geraghty & Miller, 1995. Final Sampling and Analysis for the Additional Sampling Investigations in Support of
the Luke AFB CERCLA investigation, Luke AFB, Arizona.

18 Geraghty & Miller, 1998. Final OU-1 Feasibility Study Report, Luke Air Force Base, Arizona. March 1998.
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Table 3-2 Summary of OU-1 RI/FS Results

hazardous materials and wastes were never handled or disposed
at this location.

PSC Description COCs Evaluated COCs Outside Risk- Selected
Based Range Remedial
Alternative
OT-01 Old incinerator site An extensive data review of base records indicated that RI not required No action
hazardous materials and wastes were never handled or disposed
at this location.

RW-02 Wastewater 2-methylnaphthalene, benzo(a)anthracene, benzo(a)pyrene, Radionuclides are Institutional
treatment annex benzo(b)fluoranthene, benzo(g,h,i)perylene, currently be monitored, | controls,
landfill benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, chrysene, di-n- | however the COCs radiological

butyl phthalate, di-n-octyl phthalate, fluoranthene, were below risk monitoring and
indeno(1,2,3-cd)pyrene, phenanthrene, pyrene, TRPH, arsenic, standards fencing
barium, beryllium, cadmium, chromium, copper, lead, mercury,

nickel, silver, uranium, zinc, gross alpha, gross beta, radium-226,

radium-228

LF-03 Outboard runway TRPH, arsenic, barium, beryllium, cadmium, chromium, copper, [ COCs below risk Institutional
landfill lead, nickel, silver, zinc standard controls

FT-07E Eastern portion of acetone, ethylbenzene, toluene, xylenes, TRPH, arsenic, barium TRPH are below Institutional
north fire training chromium, copper, lead, nickel, zinc non-residential ADEQ | controls
area SRLs

OT-08 F-15 burial site An extensive data review of base records indicated that RI not required No action

hazardous materials and wastes were never handled or disposed
at this location.
OT-09 Canberra burial site An extensive data review of base records indicated that RI not required No action
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benzo(k)fluoranthene, butyl benzyl phthalate, chrysene,
fluoranthene, indeno(1,2,3-cd)pyrene, phenanthrene, pyrene,
PCBs, TRPH, arsenic, barium, beryllium, cadmium, chromium,
copper, lead, nickel, silver, zinc, cyanide,

PSC Description COCs Evaluated COCs Outside Risk- | Selected
Based Range Remedial
Alternative
OT-10 Concrete rubble This site lies completely within the boundaries of DP-13. RI not required No action
burial site
SS-11 Former outside PCBs Risk below risk range | No action
transformer storage
OT-12 Old explosive Acenaphthylene, anthracene, benzo(a)anthracene, Risk below risk range, | No action
ordnance division benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, with the exception of
(EOD) burial site benzo(k)fluoranthene, carbazole, chrysene, Benzo(a)pyrene
dibenz(a,h)anthracene, fluoranthene, indeno(1,2,3-c,d)pyrene,
pentachlorophenol, phenanthrene, pyrene, TRPH, arsenic,
barium, beryllium, cadmium, chromium, copper, lead, nickel,
zinc, cyanide
DP-13 Drainage ditch acenaphthene, anthracene, benzo(a)anthracene, benzo(a)pyrene, Chromium Lead Institutional
disposal area benzo(b)fluoranthene, benzo(g,h,i)perylene, Benzo(a)pyrene controls
benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, carbazole,
chrysene, dibenz(a,h)anthracene, dibenzofuran, fluoranthene,
fluorine, indeno(1,2,3-cd)pyrene, phenanthrene, pyrene, TRPH,
antimony, arsenic, barium, beryllium, cadmium, chromium,
copper, lead, mercury, nickel, zinc, cyanide
LF-14 Old salvage yard Xylenes, benzo(a)anthracene, benzo(a)pyrene, Polychlorinated Institutional
burial site benzo(b)fluoranthene, benzo(g,h,i)perylene, Biphenyls (PCB) controls

G:\ENV\PROJ\800\891\finalfiveyearreview.rtf

15



PSC Description COCs Evaluated COCs Outside Risk- | Selected
Based Range Remedial
Alternative
SS-15 Facility 328 spill site | This site were removed from the superfund process and placed RI not required ADEQ
under the ADEQ UST jurisdiction. jurisdiction
SS-16 Facility 321 This site were removed from the superfund process and placed RI not required ADEQ
underground storage | under the ADEQ UST jurisdiction. jurisdiction
tank (UST).
SS-17 Former defense chrysene, di-n-octyl phthalate, fluoranthene, pyrene, PCBs, Risk below risk range | No action
property disposal TRPH, arsenic, barium, beryllium, cadmium, chromium, copper,
office (DPDO) yard. | lead, nickel, silver, zinc
ST-19 Base exchange (BX) [ This site were removed from the superfund process and placed RI not required ADEQ UST
leaking USTs. under the ADEQ UST jurisdiction. jurisdiction
SD-20 Oil/water separator Toluene, benzo(a)anthracene, benzo(a)pyrene, Risk below risk range, | No action
canal and earth benzo(b)fluoranthene, benzo(g,h,i)perylene, bis(2- with the exception of
fissures. ethylhexyl)phthalate, chrysene, di-n-octylphthalate, fluoranthene, | Benzo(a)pyrene
indeno(1,2,3-c,d)pyrene, phenanthrene, pyrene, TRPH, antimony,
arsenic, barium, beryllium, cadmium, chromium, copper, lead,
nickel, zinc
SD-21 Sewage treatment Anthracene, benzo(a)anthracene, benzo(b)fuoranthene, Risk below risk range, | No action
plant effluent canal benzo(k)fluoranthene, benzo(g,h,i)perylene, benzo(a)pyrene, with the exception of
chrysene, dibenzo(a,h)anthracene, fluoranthene, indeno Benzo(a)pyrene
(1,2,3-c,d)pyrene, phenanthrene, pyrene, TRPH, arsenic, barium,
beryllium, cadmium, chromium, copper, lead, nickel, silver, zinc
DP-24 Base ammunition Removed from the Superfund process because this site was RI not required No action
storage area mistakenly included on the list of potentially contaminated sites.
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PSC Description COCs Evaluated COCs Outside Risk- | Selected
Based Range Remedial
Alternative
LF-25 Northwest landfill Xylenes, benzo(a)anthracene, benzo(a)prene, Lead and antimony Lead shot
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, were above risk range | recovery
fluoranthene, pyrene, TRPH, antimony, arsenic, barium, Institutional
beryllium, cadmium, chromium, copper, lead, nickel, silver, zinc, controls
cyanide
SD-26 Hush house canal ethylbenzene, toluene, xylenes, 2-methylnaphthalene, Risk below risk range | No action
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(g,h,i)perylene, benzo(k)fluoranthene,
bis(2-ethylhexyl)phthalate, chrysene, di-n-butylphthalate,
fluoranthene, indeno(1,2,3-cd)pyrene, naphthalene,
phenanthrene, pyrene, TRPH, arsenic, barium, beryllium,
cadmium, chromium, copper, lead, nickel, silver, zinc
LF-37 Northeast landfill benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, Risk below risk range, | No action
benzo(g,h,i)perylene, benzo(k)fluoranthene, with the exception of
bis(2-ethylhexyl)phthalate, butylbenzylpthalate, chrysene, Benzo(a)pyrene
fluoranthene, pyrene, TRPH, arsenic, barium, beryllium,
cadmium, chromium [b] copper, lead, nickel, silver, zinc
SD-38 Southwest oil/water | TRPH, antimony, arsenic, barium, beryllium, cadmium, TRPHSs were below Institutional
separator at the auto | chromium, copper, lead, nickel, zinc non-residential ADEQ | controls
hobby shop SRLs
SD-39 Waste discharge at diethyl phthalate, TRPH, arsenic, barium, cadmium, chromium, Risk below risk range | No action
the old Lockheed site | copper, lead, nickel, zinc
0oT-41 Skeet range Lead Risk below risk range | No Action
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PSC

Description

COCs Evaluated

COCs Outside Risk-
Based Range

Selected
Remedial
Alternative

SS-42

Bulk fuels storage

Benzo(a)anthracene, benzo(b)fluoranthene,
bis(2-ethylhexyl)phthalate, chrysene, di-n-butylphalate,
fluoranthene, pyrene, TPH, lead

Benzene, Toluene,
Total Xylenes, TPH

Soil vapor
extraction
(SVE) and
five-year
groundwater
monitoring
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3.3

OU-2 ROD Summary

The description of the remedy in the OU-2 ROD is summarized in Table 3-3.

Table 3-3 Description of the Remedy for OU-2

PSC Selected Remedy Implemented Remedial Components

ST-18 Capping, Surface Controls, and Concrete CAP installed in 1987, Annual Inspection and
Groundwater Monitoring. maintenance of a concrete cap and groundwater monitoring

during each 5-year review

DP-23 Excavation, ex-situ biological treatment, Design and implementation of excavation and on-site ex-
confirmation sampling, and on-site situ biological treatment of soils impacted by PAHs above
disposal of impacted soils from the canal | industrial PRGs.
portion.

3.4 OU-1ROD Summary

The description of the remedy in the OU-1 ROD is summarized in Table 3-4.

Table 3-4 Description of the Remedy for OU-1

PSC Selected Implemented Remedial Components
Remedy
RW-02 Institutional ¢ Voluntary Environmental Mitigation Use Restriction (VEMUR) executed
Controls, and recorded to restrict land use to non-residential purposes.
Radiological e Base General Plan (BGP) modified to place constraints on future residential
Monitoring, development of the site.
and Fencing e Geophysical monitoring program to ensure safety of potential receptors and
warning mechanism in case subsurface conditions change.
e Perimeter fencing.
¢ Institutional Control Plan (ICP) to maintain and document required
institutional controls.
LF-03 Institutional * A VEMUR to restrict land use to non-residential.
Controls *  The BGP modified to place constraints on future residential development.
¢ An ICP to document required institutional controls.
FT-07E Institutional A VEMUR to restrict land use to non-residential.
Controls «  The BGP modified to place constraints on future residential development.
e An ICP to document required institutional controls.
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PSC Selected Implemented Remedial Components
Remedy
DP-13 Institutional A VEMUR to restrict land use to non-residential.
Controls The BGP modified to place constraints on future residential development.
Work practices requiring the use of Personal Protective Equipment (PPE)
while excavating the site.
An ICP to document required institutional controls.
LF-14 Institutional A VEMUR to restrict land use to non-residential.
Controls The BGP modified to place constraints on future residential development.
An ICP to document required institutional controls.
LF-25 Institutional The area of impacted soils containing COCs in excess of evaluated criteria
controls/ex-situ to be further delineated.
physical Surficial soils with COCs in excess of Arizona soil remediation standards to
treatment/metal be excavated and disposed.
recovery Remediation of metal shot via mechanical sifting and gravimetric
separation.
Recovered metal shot recycled or disposed.
Soil material returned to excavated areas.
A VEMUR to restrict land use to non-residential.
The BGP modified to place constraints on future residential development.
Work practices requiring the use of PPE while excavating the site.
An ICP to document required institutional controls.
SD-38 Institutional A VEMUR to restrict land use to non-residential.
Controls The BGP modified to place constraints on future residential development.
An ICP to document required institutional
SS-42 Soil Vapor Install SVE System.
Extraction and Monitor soil and groundwater to confirm effectiveness of remedy.
Groundwater
Monitoring

4.0 Summary of Base-wide Risk Assessment

This section of the report provides a summary of the approach used in the development
of the Base-wide risk assessment™®. The risk assessment evaluated current and potential
future risks to human health and the environment from exposure to the constituents

of potential concern (COPCSs) in soil, sediment, groundwater, surface water, and
ambient air at each of the PSCs. The following summarizes the results of

19 Geraghty & Miller, 1997. Final Remedial Investigation Report OU-1, Appendix B — Baseline Base Wide Risk
Assessment, Luke Air Force Base, Arizona. Volumes 1 and 2. October 1, 1997.
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the risk assessment. Luke AFB is an active military facility, and is expected to remain active in
the foreseeable future. Therefore, the most likely type of exposure is for industrial workers rather
than residents. Exposure to soil and sediments included the ingestion, dermal contact, and
inhalation of fugitive dusts and/or vapors. Risks from exposure to soils and sediments were
evaluated using either surficial, base worker scenario (0 to 2 feet bgs) or combined surface and
subsurface, excavation worker (0 to 16 feet bgs) data. Exposure to groundwater was evaluated
through the ingestion and dermal contact pathways. Potential groundwater exposure was
evaluated using production well sampling data as well as data collected from groundwater
monitoring wells.

Potentially exposed populations considered in the risk assessment included the following:

» Base workers

» Excavation workers

* Military personnel

» Child visitors for sites which extend off the base property
» Base residents.

The risk assessment considered both average and reasonable maximum exposure conditions to
characterize current and future risks. During the five-year review, exposure point concentrations
(EPC) were taken from the 95 percent upper confidence limit (one-tailed) on the mean, assuming
a normal distribution. For PSCs with post-remediation data, the EPC was taken from the
maximum concentration from the appropriate soil horizon or medium.

The USEPA established risk-based guidance goals as an aid in determining which sites would be
acceptable for use in an industrial setting in the absence of remediation. Sites at which a
non-cancer hazard index (HI) greater than or equal to 1.0 or an excess lifetime cancer risk
(ELCR) greater than the risk of 1x10° to 1x10™, as determined by risk assessment, generally
would require remediation and would therefore be recommended for inclusion in the FS.

Arsenic and beryllium were found to be constituents that potentially contributed
most significantly to the estimates of risk in the assessment. The results of the risk
assessment were reevaluated to determine the impact background had on the level of
risk at the various PSCs. When background was considered in the evaluation, it was
found that most of the naturally occurring inorganic constituents (e.g., arsenic,
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beryllium) were present at background levels. Remediation to concentrations below background
is not typically required by USEPA. Therefore, based on this reevaluation of the risk assessment
results, only two PSCs, LF-25 and SS-42, were found to pose a risk above the target risk range.

To determine whether the PSC areas at Luke AFB are suitable for future residential land use,
risks from exposure to soil by a hypothetical future resident were evaluated. Because Luke AFB
is an active military facility, and is expected to remain active in the foreseeable future,
calculating risks for residential exposure to soils at each of the PSCs is highly conservative; it is
unlikely that the active portions of Luke AFB will be used for residential purposes in the future.
The ADEQ proposed soil remediation levels (SRLS)20 and the USEPA Region IX PRGs were
used in the residential exposure evaluation.

Risks from residential exposure to combined surface and subsurface soil were calculated using
both the USEPA Region IX PRGs and the ADEQ SRLs. Based on the results of the evaluation,
all of the PSC areas evaluated were determined to be suitable for unrestricted, or residential land
use with the exception of the following PSCs:

RW-02
LF-03
FT-07 E
DP-13
LF-14
ST-18
LF-25
DP-23 N
SD-38

In addition to evaluating potential human exposure at Luke AFB, an ecological risk assessment
was also performed. Prior to completing the ecological risk assessment, a Base-wide ecological
inventory (EI) was conducted to collect data on:

e Biotic communities present on the base.
» Evidence of biological stress.
» Pathways of potential exposure to impacted media.

20 ADEQ, 1996. A.A.C. Title 18, Chapter 7, Article 2, Appendix A. Soil Remediation levels.
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» The presence of species of special concern.

Luke AFB is in the lower Colorado River Valley of the Sonoran Desert. However, little
vegetation characteristics of this area were identified during the EI. Instead, flora was dominated
by vegetation characteristic of urban, disturbed areas at similar elevations in the Sonoran Desert.
This is consistent with current and past land use at the Base.

No species of special concern were observed during the EI. 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 operations, the diversity and
abundance of animals observed were less than that typical in more native conditions.

Potential risks to ecological receptors were assessed quantitatively 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. Hazard quotients (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:

e LF-25
e FT-07
» Combined portions of SS-17 and LF-14
 SD-20

This selection was based on a combination of observations of ecosystems at the PSCs, detected
COEC concentrations, and potential risks to higher trophic level organisms.

COEC:s evaluated in the ecological risk assessment included the following:
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* PAHs

e TPH

» PCBs

* Antimony
e Cadmium
e Lead

Data used to assess potential adverse effects to ecological receptors included chemical analysis
of soil, plant tissue, and insect tissue. Based on the results of the ecological assessment, it is
unlikely that site-related COEC concentrations would pose a risk to ecological receptors at Luke
AFB.

5.0 Groundwater Summary

This section of the five-year review report provides information on the hydrogeology of Luke
AFB and surrounding region. Also provided is information on the status of monitor wells and a
summary of groundwater monitoring results for PSCs.

5.1  Groundwater Hydrology
5.1.1 Aquifer Units

The occurrence and movement of groundwater at Luke AFB is affected by hydraulic
characteristics of the aquifer units, and the magnitude and distribution of groundwater recharge
and discharge for agriculture and other uses. Aquifer units include the upper alluvial unit (UAU),
middle fine unit (MFU) and lower conglomerate unit (LCU). Withdrawals in excess of recharge
have created declines in water levels in the Luke AFB area of 300-feet®’. Structural changes
associated with the Luke Salt Body significantly affect local groundwater conditions south and
east of the Luke AFB.

Interpolation of data from the regional study of Brown and Pool % indicates that
the UAU has been completely dewatered in the Luke AFB area, except for localized

2lys Geological Survey, 1994. Hydrogeological Characterization and Land Subsidence Investigation for Luke Air
Force Base, Arizona.

22 ys Geological Survey, 1998. Water Resources Investigation Report 88-4202, 1989, Hydrogeology of the Western
Part of the Salt River Valley, Maricopa County, Arizona (Brown, JamesG. Pool, D.R.)
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areas along the Agua Fria River, near the Luke AFB Waste Water Treatment Plant (WWTP).
Partial dewatering of the MFU has also occurred in the Luke AFB area. The upper most aquifer
is now the MFU.

5.1.2 Regional Recharge

Groundwater recharge in the WSRYV is affected by natural as well as artificial sources.
Groundwater is naturally recharged by infiltration through the beds of river channels during
stormwater events or releases from upstream impoundments. Water levels in Monitoring Well
MW-101, situated near the Aqua Fria River, rose approximately 25-feet between December 28,
1992, and March 14, 1993, in response to upstream releases from Lake Pleasant Reservoir 23,

Artificial sources of groundwater recharge include infiltration of excess irrigation water applied
to fields and seepage losses from irrigation ditches and canals. Infiltration of treated effluent
from the Luke AFB WWTP may also provide recharge in the immediate area of the releases to
the Aqua Fria River floodplain. Potential recharge due to other activities at the Luke AFB is
discussed in greater detail in the VVadose Zone leaching model presented in the Base-wide risk
assessment.

5.1.3 Regional Discharge

Groundwater discharge from the regional aquifer in the Luke AFB area occurs primarily from
cultural uses. Owing to the depth to the water table, there is no natural discharge due to
evapotranspiration or discharge to surface water bodies. Discharge of groundwater occurs
principally from pumpage from numerous wells, primarily for irrigation with the remainder for
municipal, military, and light industrial consumption.

The amount of groundwater discharge for municipal usage is anticipated to increase dramatically
in response to the growing population of the area (Water Resources Associates, 1994). As the
population increases in the area it is anticipated that groundwater discharged for agricultural uses
will decrease (Water Resources Associates, 1994). Comparison of the increased withdrawals for
municipal uses and decreased withdrawals for irrigation uses shows that the demand for
groundwater in the area will remain generally the same into the foreseeable future. However, the

23 Geraghty & Miller, Inc. 1993d. OU-1, Phase 11, Remedial Investigations/Feasibility Study Planning Documents
for PSC SS-42, Luke Air Force Base, Arizona.
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transition from irrigation uses to municipal uses will put greater importance on water quality.
5.1.4 Historical Trends in Regional Groundwater Levels

Groundwater levels declined more than 300 feet in the vicinity of Luke AFB over a 40+ year
period from 1923 to the late 1970s, primarily because of significant overdraft in response to
pumpage for irrigation requirements. The greatest declines occurred west, north, and south of
Luke AFB. A large cone of depression has existed southwest of the Luke AFB prior to 1964. The
regional groundwater flow direction is to the south-southwest modified by the cone of
depression.

Water levels from selected wells for which data were adequate were plotted to show
groundwater declines over time at a given location. Analysis of these hydrographs suggests that
water levels have declined substantially over most of the study area through at least 1980. After
1980, many of the hydrographs show a leveling off of the decline trend, or a groundwater rise of
up to 40 to 60 feet. Groundwater table altitudes in the study area have continued to rise due to
reduction in pumpage and increased recharge related to above average precipitation over the
early 1980s in the Phoenix area. The availability of Colorado River water via the Central
Arizona Project (CAP) canal (especially for agricultural irrigation) has greatly lessened the
demands placed on groundwater in the Phoenix area, and has resulted in the groundwater table
rising throughout much of the area.

Water level data for the period 1991 to 1995, documents a continued rise in the groundwater
table throughout the study area. Altitudes had increased up to 20 feet, in large part due to above
average precipitation for 1992 and 1993. Overall, the historical groundwater altitude data for the
study area shows a consistent pattern of water level decline over time despite the limitations in
the data previously described.

5.1.5 Groundwater Occurrence, Apparent Gradient, and Estimated Flow Directions in the Luke
AFB Area

Water Level Measurements

The water level measurement program was established for the Luke AFB RI and included
monthly water level measurements and continuous water level measurements. Monthly water
level data were collected to evaluate seasonal water level responses from regional stresses on
the groundwater system. Continuous water level measurement were collected at selected
monitoring wells using pressure transducers
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and data loggers. Continuous water level data were collected to evaluate local water responses
from regional as well as local pumping stresses due to both off base and on-Base production well
pumpin924. Because several different production wells are in use, the data loggers and
transducers were periodically moved to collect data from all parts of the Base.

The monthly water level program included measurements of all monitoring wells and selected
off Base wells. The program began in October 1990, and extended through December 1995.

Continuous water level recorders were installed periodically in Monitoring Wells MW-3, MW-5,
MW-102, MW-103, MW-104, MW-106 through MW-111, MW-112S, MW-112D, MW-113,
MW-117, MW-118, MW-119, MW-121, MW-123 and Inactive Production Well IP-PW-12.
Nearby on Base production wells, which potentially affected water levels, include Production
Wells PW-4, PW-7, PW-9, PW-10, PW-11, PW-12, PW-13, and PW-14.

Well Perforated Intervals and Measured Water Levels.

All of the monitoring wells at the main part of Luke AFB are screened entirely within the MFU.
Interpolation of data from the regional study indicates that all monitor well locations near the
Luke AFB WWTP (MW-101, MW-115, MW-116, and MW-124) are screened in the UAU.
Monitoring Well MW-101 is primarily screened in the UAU with the lower portion of the screen
extending into the MFU. Monitoring Wells MW-115, MW-116, and MW-124 are screened in the
lower portions of the UAU. All of the monitoring wells at the main Base, except for Monitoring
Wells MW-102, MW-103, and MW-112D are screened in upper parts of the saturated thickness
of the MFU.

The Luke AFB production wells are screened typically in the LCU with some wells also
screened in the MFU. Seven of the 15 off Base wells included in the monthly water level
network are exclusively perforated within the MFU, and five other off Base wells are perforated
within both the MFU and LCU. Six of the off Base wells may have casing collapses below the
current indicated depth of the well, which may suggest that these wells may be open to the
formations below the indicated depth of

24 Geraghty & Miller, Inc., 1992. First Quarter 1992 Quarterly Well Measurement Report, Hydrogeological Survey,
Luke Air Force Base, Arizona.
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perforations. Limited hydraulic connection may exist in the well bore with deeper portions of the
formation at the location of the casing collapse.

Limitations in the Construction of Water Level Altitude Contour Plots

Water level altitude contour plots are typically used to infer groundwater flow directions.
Evidence from water levels measured at site-specific PSC wells at Luke AFB suggest that
semi-independent groundwater zones have developed at the local scale as the result of long-term
water level declines in response to regional groundwater withdrawals in excess of recharge.
Water level measurements also suggest that head differences between zones have created vertical
gradients within and between these zones. The development of these semi-independent
groundwater zones makes it imperative that water level measurements used in the construction of
water level altitude contours be from wells with perforated intervals which extend and penetrate
into similar lithologic portions of these zones or when compatible data is not available, that the
data be used with an understanding of its comparability and hence the accuracy of the resulting
plot. One approach is to use contour intervals that are large enough to limit the effect of small
vertical head gradients within these zones.

Evidence which supports the existence of semi-independent groundwater zones at Luke AFB
includes anomalous water levels within similar areas, limited or non-response of water levels in
wells near pumping wells, and limited or non-response of water levels in wells to seasonal
water-level changes experienced by other nearby wells. Anomalous water levels occur at PSC
SD-20 where water levels are as much as 50-feet lower than at PSCs immediately to the
northwest. These anomalous water levels are suspected to be attributed to the geologic structure
associated with the Luke Salt Body.

Non-responsive water levels in wells near a pumping well occur at PSC FT-07 where pumpage
from production well PW-12 (approximately 1,000 gallons per minute) does not cause any direct
water level response in nearby monitoring wells. The lack of response of the water levels is
suspected to be attributed to an aquitard which most likely occurs between the largest
penetrating perforated interval of the monitoring wells at the PSC (453 feet bgs at MW-109) and
the top of the perforated interval of the production well (600 feet bgs at PW-12). This aquitard
limits the vertical hydraulic connection between the perforated intervals of these wells.

Water level changes at PSC FT-07 also experience the smallest amplitude of seasonal change of
any of the monitoring wells at Luke AFB. Seasonal water level amplitudes in the monitoring
wells at PSC FT-07 average approximately five feet. Seasonal water level amplitudes in
monitoring wells at other Luke AFB PSCs range from
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approximately five feet at PSCs FT-06/ST-18 to 23 feet at PSC SD-20. The limited response of
water levels in these wells to regional changes in water levels is likely caused by the aquitard,
which is suspected to exist at this location.

Evidence which supports the existence of vertical head gradients within groundwater zones
include water level differences between nearby wells with slight to significant differences in
saturated extent and penetration of perforated intervals. This is evident at PSC FT-07 and SD-20.
Monitoring wells MW-110 (saturated perforated interval from approximately 362 to 398 feet bgs
[screened interval from approximately 362 to 398 feet bgs]) and MW-123 (saturated perforated
interval from approximately 340 to 395 feet bgs [total screened interval from 295 to 395 feet
bgs]) at PSC FT-07 located within 30 feet of each other have consistent differences in water
levels of approximately three feet. Measurements at monitoring wells MW-112S (saturated
perforated from approximately 290 to 342 feet bgs [screened interval from 780 to 722 feet above
mean sea level]) and MW-112D (saturated perforated interval from 381 to 428 feet bgs [screened
interval from 682 to 632 feet above mean sea level]) at PSC SD-20 have indicated differences in
water levels of 0.5 to 8.5 feet (Figure 4-48).

The hydraulic effects associated with the development of the semi-independent groundwater
zones at Luke AFB requires special precautions in the construction of site-specific PSC water
level altitude contour plots. Water level data used to construct water level contours needs to be
relatively comparable in that data should be from wells, which measure similar lithologic
portions of the water zones. However, most PSCs have limited number of wells, which measure
similar lithologic portions of the water zones. Water-level altitude contour plots for the site
specific PSCs have therefore been constructed with the use of site-specific and regional water
level measurements, and a contour interval of ten feet to limit the impact of the effects.
Regardless of these precautions, groundwater flow directions inferred from these contour plots
should still be viewed with a degree of scrutiny, and should only be used as the direction of a
general groundwater flow at the time of water level measurement.

Contour intervals at site specific PSCs at Luke AFB were constructed using a regional ten feet
contour interval. Because of the inherent effects on measured water levels from the vertical
component of flow, the regional contours provide the best representation of the lateral
groundwater flow direction a two dimensional contour plot can achieve.
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Impact of Luke Salt Body on Groundwater Flow

The Luke Salt Body has impacted groundwater movement in the study area. Groundwater flow
in the vicinity of the salt mass has been affected in several ways. Doming of the Luke Salt Body
has deformed the overlying and peripheral sediments through high angle faulting and folding, as
mentioned previously in Section 4.6.5. Furthermore, permeability and anisotropy of the basin fill
sediments in the study area have been altered by depositional changes from proximal
coarse-grained to distal fine-grained sediments peripheral to the Luke Salt Body, and compaction
of the fine-grained sediments overlying the Luke Salt Body. In conjunction with the structural
complexities, the result has been to create a complex groundwater flow regime in the vicinity of
the Luke Salt Body. The effect on groundwater movement and aquifer properties along the
southern portions of the Base is not fully understood.

Regionally, the localization of fine-grained sediments and the additional compaction over the
Luke Salt Body have resulted in reduced transmissivities east and south of Luke AFB within the
basin fill units >°. This reduction has impacted regional groundwater movement into the
pumping areas west of Luke AFB, with higher water levels to the east of the Base (near WWTP)
and lower water levels in wells in the western part of Luke AFB. Although the groundwater flow
across the site is generally southwest, near monitoring wells MW-112 and MW-113, the
groundwater flow is northwest because of the Luke Salt Body.

5.2 PSC Groundwater Summary

The status of groundwater monitoring wells at Luke AFB is summarized in Table 5-1. The
location and status of groundwater monitoring wells is in Figure 5-1. Groundwater sampling
results are summarized in Table 5-2 and Figure 5-2. In addition, a table that provides
groundwater monitoring results including sampling dates and concentrations of COCs for all
wells for the period of record is in Appendix B. In general, a review of the data in Appendix B
indicate that groundwater at Luke AFB is not impacted as there

2 stulik, R.S. and F.R. Twenter, 1964. Geology and Groundwater of the Luke Area, Maricopa County, Arizona.
USGS Water Supply Paper #1799P.

26 Eaton, G.P., D.L. Peterson, and D.L. Schumann, 1972. Geophysical, Geohydrological, and Geochemical
Reconnaissance of the Luke Salt Body in Central Arizona, USGS Professional Paper #753.
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are no constituents in groundwater that currently exceed applicable water quality standards and it
appears all potential sources of constituents have been controlled or eliminated through the
institution of pollution prevention measures or remedial activities. However, there have been
some occurrences of COCs above detection limits during the period of record. Therefore, some
monitoring will be conducted as part of future five-year reviews to verify that remedies are
protective of groundwater. MW-124 (RW-02), MW-118 and MW-123 (FT-07),), MW-112S,
MW-112D and MW-113 (SD-20) and MW-121 and MW-125 (SS-42) will be monitored for
VOC:s as part of future five-year reviews. MW-114 and MW-122 (ST-18) will be monitored
annually for VOCs and the results evaluated as part of the next five-year review.

The following sections provide a more detailed description of groundwater conditions associated
with specific PSCs.
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Table 5-1 Status of Groundwater Monitoring Wells

Well ID Site Site Status Comments
ID Location

MW-1 ST-18 Facility 993 Abandoned Unknown location

MW-2 ST-18 Facility 993 Abandoned COC concentrations did not warrant
additional monitoring.

MW-3 ST-18 Facility 993 Possible RCRA point of compliance

MW-4 ST-18 Facility 993 Abandoned COC concentrations did not warrant
additional monitoring.

MW-5 ST-18 Facility 993 Possible RCRA point of compliance

MW-101 SD-21 Aqua Fria River ACTIVE Needed for Compliance Sampling

MW-102 SD-20 Head of O/W Separator Canal Abandoned COC concentrations did not warrant
additional monitoring.

MW-103 SD-20 Near Ammo. Storage Abandoned COC concentrations did not warrant
additional monitoring.

MW-104 DP-05 Eastern edge of Site Abandoned COC concentrations did not warrant
additional monitoring.

MW-105 DP-05 Southern edge of Site Abandoned COC concentrations did not warrant
additional monitoring.

MW-106 DP-05 Western edge of Site Abandoned COC concentrations did not warrant
additional monitoring.

MW-107 FT-06 Near Bldg. 1031 Abandoned COC concentrations did not warrant
additional monitoring.

MW-108 FT-06 North of DP-23 Active
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Well ID Site Site Status Comments
ID Location

MW-109 FT-07 Western edge of Site Active

MW-110 FT-07 Central portion of Site Abandoned COC concentrations did not warrant
additional monitoring.

MW-111 FT-07 North of perimeter road. Abandoned COC concentrations did not warrant
additional monitoring.

MW-112S SD-20 Earth Fissures area Active

MW-112D SD-20 Earth Fissures area Active

MW-113 SD-20 Earth Fissures area Active

MW-114 ST-18 Point of release at ST-18 Possible RCRA point of compliance

MW-115 RW-02 Church parking lot Abandoned COC concentrations did not warrant
additional monitoring.

MW-116 RW-02 Tanner property To be Abandoned

MW-117 SD-38 South of Auto Hobby Shop Active

MW-118 FT-07 Between FTPs Active

MW-119 SS-42 Near central portion of site. DETERIORATED To be Abandoned

MW-120 SS-42 CE yard DETERIORATED To be Abandoned

MW-121 SS-42 Point of release at SS-42 ACTIVE Needed for Sampling per OU-1 ROD

MW-122 ST-18 Downgradient of ST-18 Possible RCRA point of compliance
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Well ID Site Site Status Comments
ID Location
MW-123 FT-07 Downgradient of FTPs Active
MW-124 RW-02 DRMO yard Active
MW-125 SS-42 Downgradient of SS-42 ACTIVE - Replaced | Needed for Sampling per OU-1 ROD
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Table 5-2 Groundwater Sampling Summary

dichloropropane (DCP),
1,2-dichloroethane
(DCA), toluene, BEP
barium, chromium,
copper, lead, zinc

BEP were found to laboratory
contaminants. Toluene source
unknown but detected in only
one well. Barium, chromium,
copper, zinc and lead were
found within the range of
naturally occurring
concentrations.

Operable PSC COCs in Soil (based on post COCs Detected in Source of Detected Attributable to PSC
Unit remediation when available) Groundwater Constituents

OuU-1 RW-02 | Benzo(a)pyrene, arsenic, bis(2- BEP - Laboratory contaminant No constituents

beryllium, cadmium, copper ethylhexyl)phthalate chromium, copper, nickel and attributable to PSC
(BEP), arsenic, barium, | lead were found within the range
chromium, copper, of naturally occurring
nickel, lead, zinc concentrations.

OuU-2 DP-05 | ethylbenzene, xylenes, bis(2- Acetone, toluene, BEP | Acetone and toluene were No constituents
ethylhexyl)phthalate, 2- barium, lead, silver, detected in one well during one | attributable to PSC
methylnaphthalene, naphthalene, arsenic, barium, sampling event and not detected
TRPH, copper, lead chromium, copper, lead, | again. BEP is a common

zinc laboratory contaminant. Barium
and lead were found within the
range of naturally occurring
concentrations.
OuU-1 FT-07 | arsenic, TRPH Chloroform, 1,2- Chloroform, DCP, DCA, and No constituents

attributable to PSC
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Operable PSC COCs in Soil (based on post COCs Detected in Source of Detected Attributable to PSC
Unit remediation when available) Groundwater Constituents

OuU-2 ST-18 | benzene, 1,1 dichloroethene, Toluene BEP, DBCP, Toluene was detected in one | Potentially attributable to
ethylbenzene, 1,1,2,2- 2-butanone, arsenic, well during one sampling PSC (monitoring
tetrachlorethane, tetrachloroethene, | barium, chromium, event and not detected again. | continuing).
toluene, trichloroethene, xylenes, copper, lead, nickel, BEP is a common laboratory
benzo(a)anthracene, selenium, zinc and TCE. | contaminant and DBCP is an
benzo(b)fluoranthene, agricultural contaminant.
benzo(g,h,i)perylene, Arsenic, barium, chromium,
benzo(a)pyrene, benzyl alcohol, copper, nickel, selenium, zinc
bis(2-ethylhexyl)phthalate, and lead were found within
chrysene, fluoranthene, the range of naturally
indeno(1,2,3-c,d)pyrene, 2- occurring concentrations.
methylnaphthalene, naphthalene,
phenanthrene, pyrene, TRPHS,
copper, lead

Ou-1 SD-20 | toluene, benzo(a)anthracene, TCE, PCE, DCA, DCP, [ TCE and DCA source It is possible that TCE
benzo(a)pyrene, BEP, acetone, unknown but not detected in | originating from points
benzo(b)fluoranthene, bromodichloromethane, | wells at source area. DCP on-base that discharged
benzo(g,h,i)perylene, bis(2- bromoform, chloroform, | detected one time. BEP is a to the oil water separator
ethylhexyl)phthalate, chrysene, methylene chloride, common laboratory canal may have migrated
di-n-octylphthalate, fluoranthene, arsenic, barium, boron, | contaminant. Arsenic, to the groundwater. The
indeno(1,2,3-c,d)pyrene, chromium, copper, lead, | barium, boron, chromium, fissures at the end of the
phenanthrene, pyrene, TRPH, nickel, selenium, and copper, nickel, selenium, zinc | canal may have provided
antimony, arsenic, barium, zinc and lead were found within a pathway for these
beryllium, cadmium, chromium, the range of naturally constituents to reach
Copper, lead, nickel, zinc occurring concentrations. groundwater.
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xylene

TPH, BTEX, arsenic,
barium, boron,
chromium, copper, lead,
nickel, selenium, and
zinc. (non-detect for
past two years).

contaminant. TRPH, TPH,
and BTEX have been
detected inconsistently at the
site. The latest sampling
results did not contain
hydrocarbons. Arsenic,
barium, boron, chromium,
copper, nickel, selenium, zinc
and lead were found within
the range of naturally
occurring concentrations.

Operable PSC COCs in Soil (based on post COCs Detected in Source of Detected Attributable to PSC
Unit remediation when available) Groundwater Constituents
OuU-1 SD-21 | anthracene, benzo(a)anthracene, Acetone, carbon Acetone, carbon disulfide and | No constituents
benzo(b)fluoranthene, disulfide, and BEP BEP were found to be attributable to PSC
benzo(k)fluoranthene, arsenic, barium, boron, | laboratory contaminant.
benzo(g,h,i)perylene, copper, lead, and zinc Arsenic, barium, boron,
benzo(a)pyrene, chrysene, copper, zinc and lead were
dibenzo(a,h)anthracene, found within the range of
fluoranthene, indeno(1,2,3- naturally occurring
c,d)pyrene, phenanthrene, pyrene, concentrations.
TRPH, arsenic, barium, beryllium,
cadmium, chromium, copper, lead,
nickel, silver, zinc
Ou-1 SD-38 | arsenic, beryllium Barium, copper, lead, Barium, copper, zinc and lead | No constituents
and zinc were found within the range attributable to PSC
of naturally occurring
concentrations.
OuU-1 SS-42 | Benzene, ethylbenzene, toluene, PCE, DCP, TRPH, DCP is a common laboratory | TPH and BTEX were

attributable to PSC.
Remediation system has
been effective in
reducing constituents to
residual concentrations
that will not impact
groundwater. Five year

monitoring implemented.
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ARCADIS

5.2.1 PSC RW-02

PSC RW-02 is located approximately 2 miles east of Luke AFB at the WWTP. Three monitoring
wells, MW-115, MW-116, and MW-124, were installed at this site. Monitoring wells MW-115
and MW-116 were installed in 1992, and monitoring well MW-124 was installed in 1994. The
screened interval has not been submerged during any of the sampling events. Monitoring well
MW-115 was abandoned in February 1996. Monitoring wells MW-116 and MW-124 are still
located on the site. Based on 1995 water level measurements, groundwater flow is towards the
west.

Concentrations of naturally occurring constituents were compared with site-specific background
concentrations as well as with regional background (within Maricopa County). These two
comparisons were performed to ensure that the background was well characterized. Arsenic,
chromium, copper, nickel, and lead were detected within the range of naturally occurring
concentrations. BEP was detected in three samples during the May 1994 sampling event,
however, the results were qualified as non-detect because BEP was also detected in the method
blank. All VOC and BNA analyses of groundwater samples collected prior to August 1995, were
analyzed by ATI Phoenix laboratory and do not satisfy data validation requirements for
quantitative data. However, eight validated samples collected from August 1995 to 1998 were
non-detect.

The most recent sampling event at the site was in May 1998. A sample was collected from
monitoring well MW-124. No analytes were detected above laboratory detection limits. Samples
have not been collected from monitoring well MW-116 since June 1996 and from MW-115 since
February 1996. MW-115 is abandoned. No analytes were detected above laboratory detection
limits during these sampling events. MW-124 will be monitored as part of the next five-year
review period.

5.2.2 PSC DP-05

PSC DP-05 is located on the southwestern portion of Luke AFB, near Taxiway |. Three
monitoring wells, MW-104, MW-105, and MW-106, were installed at this site in 1986. The
screened intervals on these wells have been submerged since or right after installation. Based on
1995 water level measurements, groundwater flow is towards the southwest.

Barium and lead were detected within the range of naturally occurring concentrations, as defined
by the site-specific and countywide background determinations, described
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above. Toluene and acetone were detected in one sample from monitoring well MW-104 and
BEP was detected in one sample from monitoring well MW-106 during the third quarter 1992
sampling event. These contaminants were not reported at detectable concentrations in any other
sampling events. All VOC and BNA analyses of groundwater samples collected prior to August
1995, were analyzed by ATI Phoenix laboratory and do not satisfy data validation requirements
for quantitative data. However, validated samples for five sample events conducted from
October 1995 to May 1998 were non-detect.

The most recent sampling event at the site was in May 1998, when a sample was collected from
monitoring well MW-105. No analytes were detected above laboratory detection limits. Samples
have not been collected from monitoring wells MW-104 and MW-106 since June 1996. No
analytes were detected above laboratory detection limits during this sampling event. All three
wells have been abandoned.

5.2.3 PSC FT-06

PSC FT-06 is located on the southern portion of Luke AFB. Two monitoring wells, MW-107 and
MW-108, were installed at this site in 1986. The screened intervals on these wells have been
submerged since installation. Both wells are still located on the site. Based on 1995 water level
measurements, groundwater flow is towards the west-southwest.

Chromium, selenium, and lead were detected within the range of naturally occurring
concentrations, as defined by the site-specific and countywide background determinations,
described above. DBCP, an agricultural contaminant, was detected in samples collected during
the fourth quarter 1992 sampling event in concentrations, below the 2000 PRGs, ranging from
0.02 mg/L through 0.05 mg/L. The 2000 PRGs for DBCP are 0.45 mg/L for residential land use
and 4.0 mg/L for industrial land use. This was the only sampling event in which DBCP was
analyzed. These detections have been attributed to agricultural fields located up-gradient of the
site. The most recent sampling events at the site were conducted in 1996. Samples were collected
from monitoring wells MW-107 and MW-108. No analytes were detected above laboratory
detection limits. MW-107 has been abandoned. MW-108 is scheduled to be abandoned.
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5.24 PSCFT-07

PSC FT-07 is located on the northern portion of Luke AFB. Five monitoring wells, MW-109,
MW-110, MW-111, MW-118, and MW-123, were installed at this site. Monitoring wells
MW-109, MW-110, and MW-111 were installed in 1986, monitoring well MW-118 was
installed in 1993, and monitoring well MW-123 was installed in 1994. The screened intervals in
monitoring wells MW-109, MW-110, and MW-111 have been submerged since installation.
Monitoring wells MW-110 and MW-111 were abandoned in 1996. Monitoring wells MW-1009,
MW-118, and MW-123 are still located on the site. Based on 1995 water level measurements,
groundwater flow is towards the southwest.

Barium, chromium, copper, zinc, and lead were detected within the range of naturally occurring
concentrations, as defined by the site-specific and countywide background determinations,
described above. Chloroform was detected consistently in monitoring wells MW-110 and
MW-123 through the first quarter of 1995. It was again detected in monitoring well MW-123 in
1997 and 1998. The concentrations were well below the MCL and AWQS. Toluene was detected
in monitoring well MW-110 during the fourth quarter 1993 and first quarter 1993 sampling
events. Toluene was not reported at detectable concentrations in any other sampling events.
DCA and DBCP were detected in samples collected during the third quarter of 1992. These
analytes were not reported at detectable concentrations in any other sampling events. BEP was
detected in the duplicate sample collected from monitoring well MW-110 and the primary
sample from MW-111 during the June 1993 sampling event. The presence of BEP appears to be
anomalous because the primary/duplicate pair did not contain BEP. All VOC and BNA analyses
of groundwater samples collected prior to August 1995, were analyzed by ATI Phoenix
laboratory and do not satisfy data validation requirements for quantitative data. However,
samples from 14 sampling events conducted from August 1995 through May 1999 were
non-detect for all but three events. DBCP, an agricultural contaminant, was detected in samples
collected during the fourth quarter 1992 sampling event. This was the only sampling event in
which DBCP was analyzed. These detections have been attributed to agricultural fields located
up-gradient of the site. Samples from three sample events conducted from October 1995 through
June 1996 were non-detect.

The most recent sampling event at the site was in May 1999. A sample was collected from
monitoring well MW-123. No analytes were detected above laboratory detection limits.
Methylene chloride was detected during the November 1998 sampling event but was qualified
because it was also detected in the blank. Monitoring well MW-118
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was sampled in May 1998. No analytes were detected above laboratory detection limits. Samples
have not been collected from monitoring wells MW-109, MW-110, and MW-111 since 1996. No
analytes were detected above laboratory detection limits during this sampling event. MW-118
and MW-123 will be monitored as part of the next five-year review period.

5.25 PSC ST-18

PSC ST-18 is located on the southern portion of Luke AFB. Six monitoring wells, MW-2,
MW-3, MW-4, MW-5, MW-114, and MW-122, were installed at this site. Monitoring wells
MW-2 and MW-3 were installed in 1985. Monitoring wells MW-4 and MW-5 were installed in
1987. Monitoring well MW-114 was installed in 1991, and monitoring well MW-122 was
installed in 1994. The screened intervals in monitoring wells MW-2, MW-3, MW-4, and MW-5
have been submerged since or just after installation. The screened intervals in MW-114 and
MW-122 have not been submerged. Monitoring well MW-2 was abandoned in October 1993.
Monitoring well MW-4 was abandoned in October 1994. Monitoring wells MW-3, MW-5,
MW-114, and MW-122 are still located on the site. Based on 1995 water level measurements,
groundwater flow is towards the west-southwest.

Arsenic, barium, chromium, copper, nickel, selenium, zinc, and lead were detected within the
range of naturally occurring concentrations, as defined by the site-specific and countywide
background determinations, described above. BEP was detected in monitoring well MW-114
during the first quarter of 1992, and the second quarter of 1993. BEP was not reported at
detectable concentrations in any other sampling events. All VOC and BNA analyses of
groundwater samples collected prior to August 1995, were analyzed by ATI Phoenix laboratory
and do not satisfy data validation requirements for quantitative data. However, samples collected
from 13 sample events conducted from August 1995 to October 2001 were non-detect for all but
two events. DBCP, an agricultural contaminant, was detected in a sample collected from
monitoring well MW-3 during the fourth quarter 1992 sampling event. This was the only
sampling event in which DBCP was analyzed. This detection has been attributed to agricultural
fields located up-gradient of the site.

The most recent sampling event at the site was in October 2001. Samples were collected from
monitoring wells MW-114 and MW-122. No analytes were detected above laboratory detection
limits in MW-122. Trichloroethene, 1,1-dichloroethene and tetrachloroethene were above
detection limits but well below applicable water quality standards in MW-114 Methylene
chloride was detected in monitoring wells MW-114
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and MW-122 during the November 1998 sampling event but was qualified as estimated because
it was also detected in the blank. 2-Butanone was also detected in monitoring well MW-114
during this sampling event and was qualified as estimated. MW-114 and MW-122 will be
monitored on an annual basis for the next five-year period to evaluate VOC trends, although, no
trends are anticipated given the overall monitoring results for the period of record. Samples have
not been collected from monitoring wells MW-3 and MW-5 since June 1996. No analytes were
detected above laboratory detection limits during this sampling event.

5.2.6 PSC SD-20

PSC SD-20 is located on the southern portion of Luke AFB. Five monitoring wells, MW-102,
MW-103, MW-112S, MW-112D, and MW-113, were installed at this site. Monitoring wells
MW-102 and MW-103 were installed prior to 1991. Monitoring wells MW-112S, MW-112D,
and MW-113 were installed in 1991. The screened intervals in monitoring wells MW-103 and
MW-112D have been submerged the majority of the time since installation. The screened
intervals in monitoring wells MW-102, MW-112S and MW-113 have not been submerged the
majority of the time since installation. Based on 1995 water level measurements, groundwater
flow is towards the northwest.

Arsenic, barium, boron, chromium, copper, nickel, selenium, zinc, and lead were detected within
the range of naturally occurring concentrations, as defined by the site-specific and countywide
background determinations, described above. BEP was detected in two samples during the fourth
quarter of 1991. BEP was not reported at detectable concentrations in any other sampling events.
TCE and DCA were detected in monitoring well MW-113 consistently through the first quarter
of 1995. TCE, DCA, PCE, and methylene chloride were detected in monitoring well MW-113 in
November 1998. TCE was consistently detected in monitoring well MW-112S through the fourth
quarter of 1993. TCE, DCA, PCE, acetone, and methylene chloride were detected in monitoring
well MW-112S in November 1998. Since groundwater flow is towards the northwest, the source
of these analytes may be attributable to an off-site source rather than the oil/water separator
located northeast of the wells. The presence of fissures in this area further complicates the
behavior of groundwater. Alternatively, it is possible TCE and other constituents that originated
from points on-base that discharged to the oil water separator canal may have migrated to the
groundwater. The fissures at the end of the canal may have provided a pathway for these
constituents to reach groundwater. The institution of pollution prevention control measures at
Luke AFB has eliminated any future potential sources of constituents in this regard. All VOC
and BNA
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groundwater samples collected prior to August 1995 were analyzed by ATI Phoenix laboratory
and did not satisfy data validation requirements for quantitative data. However, samples from 16
sampling events conducted from August 1995 to May 1999 were non-detect for all but six
events.

The most recent sampling event at the site was in May 1999. Samples were collected from
monitoring wells MW-112S and MW-113. Bromodichloromethane and chloroform were
detected in monitoring well MW-113. No other analytes were detected above laboratory
detection limits. Monitoring well MW-112D was last sampled in May 1998. No analytes were
detected above laboratory detection limits during this sampling event. Samples have not been
collected from monitoring wells MW-102 and MW-103 since June 1996. No analytes were
detected above laboratory detection limits during this sampling event. MW-102 and MW-103
have been abandoned. MW-112S, MW-112D and MW-113 will be monitored as part of the next
five-year review period.

5.2.7 PSC SD-21

PSC SD-21 is located approximately two miles from Luke AFB south of the WWTP. One
monitoring well, MW-101, was installed at this site in 1986. The screened interval has been
submerged since installation. Monitoring well MW-101 is still located on the site. Based on 1995
water level measurements, groundwater flow is towards the west.

Arsenic, barium, boron, copper, zinc, and lead were detected within the range of naturally
occurring concentrations, as defined by the site-specific and countywide background
determinations, described above. BEP, acetone, and carbon disulfide was detected in one sample
during the second quarter of 1994. These analytes were not reported at detectable concentrations
in any other sampling events. All VOC and BNA analyses of groundwater samples collected
prior to August 1995 were analyzed by ATI Phoenix laboratory and do not satisfy data validation
requirements for quantitative data. However, samples from two sampling events conducted from
August 1995 to June 1996 were non-detect.

The most recent sampling event at the site was in June 1996. No analytes were detected above
laboratory detection limits during this sampling event.
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5.2.8 PSC SD-38

PSC SD-38 is located on the eastern portion of Luke AFB. One monitoring well, MW-117, was
installed at this site. The screened interval has not been submerged during any of the sampling
events. Based on 1995 water level measurements, groundwater flow is towards the southwest.

Barium, copper, zinc, and lead were detected within the range of naturally occurring
concentrations, as defined by the site-specific and countywide background determinations,
described above. The most recent sampling event at the site was in June 1996. No analytes were
detected above laboratory detection limits during this sampling event.

5.29 PSC SS-42

PSC SS-42 is located in the northeastern portion of Luke AFB. Four monitoring wells, MW-119,
MW-120, MW-121, and MW-125, were installed at this site. Monitoring wells MW-119,
MW-120, and MW-121 were installed in 1993. Monitoring well MW-125 was installed in 1995.
The screened interval has not been submerged during any of the sampling events. Based on 1995
water level measurements, groundwater flow is towards the southwest.

Arsenic, barium, boron, chromium, copper, nickel, selenium, zinc, and lead were detected within
the range of naturally occurring concentrations, as defined by the site-specific and countywide
background determinations, described above. DCP, a common component of insecticides, was
detected in several samples collected from monitoring wells MW-119, MW-120, and MW-121
between November 1993 and February 1995. DCP was again detected in 1997 and 1998 in all
four monitoring wells on the site. This data was qualified as estimated. TPH was detected at the
site beginning in the first quarter of 1995. BTEX was detected in monitoring well MW-121 in
1997 and 1998. Methylene chloride and PCE were detected in monitoring well MW-121 in 1998.
Toluene and methylene chloride were detected in monitoring well MW-120 in November 1998.
This data was qualified as estimated. Methylene chloride was detected in monitoring well
MW-125 in November 1998. These data were qualified as estimated. All VOC and BNA
analyses of groundwater samples collected prior to August 1995 were analyzed by ATI Phoenix
laboratory and do not satisfy data validation requirements for quantitative data. However,
samples from 19 sampling events conducted from August 1995 to November 2001 were
non-detect for all but five events.
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The most recent sampling events at the site were in August and November 2001. Samples were
collected from monitoring well MW-121 and a replacement to well MW-125 designated, as
MW-125R MW-125 had to be replaced because the casing had collapsed. The well that
collapsed had steel casing. The deterioration of the steel casing is attributed to the reactivity of
the steel with the underlying geologic materials. No analytes were detected above laboratory
detection limits. Monitoring well MW-119 was last sampled in July 1997. DCP was detected
above laboratory detection limits during this sampling event. Monitoring well MW-120 was last
sampled in November 1998. DRO, DCP, methylene chloride, and toluene were detected above
laboratory detection limits during this sampling event. MW-119 and MW-120 have collapsed
due to corrosion and are scheduled to be abandoned. MW-121 and MW-125 are still active and
will be monitored as part of the next five-year review.

6.0 Investigative Site History

This section of the five-year review report provides a historical and five year review process
summary for OU-1 and OU-2 PSCs for which remedies were selected. The five-year review
process primarily consisted of a site inspection, interviews and a review of relevant documents
and data. The five-year review for the site was led by Jeff Rothrock of Luke AFB. The following
team members assisted in the review:

» Jon Sherrill, ARCADIS G&M, Inc.

* Kent Lang, ARCADIS G&M, Inc.

e Stephanie Armijo, ARCADIS G&M, Inc.
* Nichole Cherry, ARCADIS G&M, Inc.

* Monique Ostemann, USACE

* Greg Mellema, USACE

» Dan Stralka, USEPA

* Nancy Lou Minkler, ADEQ

6.1 Five Year Review Process Summary
The five-year review process includes the following primary elements:
* Remedy selection and implementation is reviewed and summarized for each OU-1 and
OU-2 PSC for which a remedy was selected.

» Changes in standards were evaluated with respect to the continued effectiveness of the
remedies that were implemented based on cancer risks and
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non-cancer hazards for applicable COCs for Base worker or excavation worker scenarios.

» Groundwater monitoring results are compared to groundwater standards established for
the project.

* Representatives of Luke AFB, USEPA, US Army Corps. of Engineers, ADEQ and
ARCADIS G&M performed a site inspection of each PSC for which a remedy was
selected on May 22, 2001.

* The results of interviews with individuals knowledgeable about the project.

6.2 Review of OU-1 PSCs

OU-1 PSCs for which there was no action taken (refer to discussion in Section 1.1.3 and
information in Table 3-2) include the following:

. 0OT-01
. OT-08
.« OT-09
. OT-10
. SS-15
. S5-16
. $5-19
. SD-21
.« DP-24
. SD-26
« LF-37
. SD-39
. OT-41

A comparison of the EPC for a given COC in the combined surface and subsurface soil, with
USEPA Region IX industrial PRGS (1996 and 2000) and ADEQ residential and non-residential
SRLs is in Appendix C. EPCs were taken from the 95 percent upper confidence limit (one-tailed)
on the mean assuming a normal distribution unless indicated otherwise.

OU-1 PSCs for which remedies were selected based on the results of risk assessment include the
following:

* RW-02
e LF-03
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 FT-07
« DP-13
« LF-14
e LF-25
 SD-38
» SS-42

For OU-1 PSCs, PRGs were not established. Alternatively, PSC specific cancer risks and
non-cancer hazards were calculated using 1996 USEPA Region I1X PRG guidance to develop a
site-specific industrial scenario. To evaluate changes in standards as part of this five-year review,
cancer risk and non-cancer hazards were recalculated using 2000 USEPA Region IX industrial
PRGs and post remediation exposure point concentrations for base worker and excavation
worker scenarios as applicable (USEPA Region IX PRGS for 1996 and 2000 are in Appendix
D). EPCs were taken from the 95 percent upper confidence limit (one-tailed) on the mean
assuming a normal distribution, or from the maximum concentration for PSCs with
post-remediation data in surface soils for the base worker and in all soils collected to a depth of
16 feet bgs for excavation workers. ADEQ SRLs were also reviewed since they were used to
determine risk under a residential land use scenario.

Changes in standards are evaluated with respect to the continued effectiveness of the remedies
that were implemented based on a non-cancer HI less than or equal to 1.0 or an ELCR greater
than the risk range of 1x107° to 1x10™.

6.2.1 PSC RW-02 Wastewater Treatment Annex

Remedial Actions

Remedy Selection

As stated in the OU-1 ROD?, the remedy selected for PSC RW-02 consisted of institutional
controls listed as follows:

2 ARCADIS Geraghty & Miller, Inc., 1999. Final Record of Decision, Operable Unit 1, Luke AFB, Arizona,
January 20, 1999.
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Land use restrictions consisting of a VEMUR and constraints within the Base General
Plan to limit future development and residential use at the site.

Geophysical monitoring conducted annually for 30 years to ensure safety of potential
receptors and to provide a warning mechanism in case of a change in subsurface
conditions.

Perimeter fencing installed around the low-level waste containment structure to provide a
physical barrier.

Remedy Implementation

The establishment of PSC RW-02 was part of overall remediation of an associated landfill and
bank stabilization for the Agua Fria River. The implementation of the remedy for PSC RW-02 is
summarized as follows:

A VEMUR was placed on the radiological waste portion of the site on June 15, 2000, to
restrict residential development on the site.

The BGP was revised on January 5, 2000, to place restraints on the residential
development of the site.

An 1CP? was prepared and implemented as part of the BGP to facilitate training and
education of all personnel involved with the implementation and enforcement of the
required institutional controls.

The ICP details the objectives and rationales for establishing institutional controls and
described the procedures that were implemented to ensure the required institutional
controls are enforced.

The ICP includes provisions for annual reviews and updates of the BGP, thus ensuring
regular checks and balances are in place into the foreseeable future.

Four monitoring points were installed to a depth of 20 feet in December 1999. According
to the monitoring planzg, radiological logging will be conducted on an annual basis at the
three monitoring points for a period of 30 years. The third annual radiological monitoring
event was conducted on August 8, 2001.

2 ARCADIS Geraghty & Miller, Inc., 2000. Institutional Control Plan, Luke Air Force Base, Arizona, December
15, 2000.

? ARCADIS Geraghty & Miller, Inc., 2000. Long Term Radiological Monitoring Plan. November 14, 2000.
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The background levels for soil in the area were measured at 11,558 through 19,618
counts per minute (cpm). The radiological levels for all four measuring points were
between 10,310 and 20,434 cpm. These results are similar to background levels,
indicating that the soil surrounding the buried radiological waste has not been impacted
and the radiological waste containment structure remains protective.

System Operation and Maintenance

No operation and maintenance was required for the remedy selected. The cost of the remediation
at PSC RW-02 to date has been $23,560. The annual monitoring is expected to cost $2,000.

Progress Since the Last Five-year Review

This is the first five-year review conducted for the site.
Five-year Review Process

Five-year Review Findings

Site Inspection

No change in land use had occurred since implementation of the remedy for the site.
Stabilization work conducted on the Aqua Fria River as part of remediation of a former landfill
at the site was also inspected and discussed. Photographs of PSC RW-02 taken during the site
inspection are in Appendix E.

Changes to Standards

A comparison of exposure point concentrations (taken to be the maximum detected
concentration within the soil profile considered) in surface soils and USEPA Region IX PRGs
for a base worker and soils to a depth of 16 feet bgs and USEPA Region I1X PRGs for an
excavation worker are in Tables 6-1 and 6-2, respectively. The comparison indicates that
exposure to constituents detected at PSC RW-02 is still within the acceptable risk range.

Changes in Exposure Pathways, Toxicity and Other Contaminant Characteristics
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There were no changes in exposure pathways, toxicity, or other contaminant characteristics, with
the exception of beryllium. Beryllium was reclassified by USEPA for risk assessments as
non-carcinogenic based on the types of exposure. This difference can be seen in a comparison of
the 1996 PRGs and the 2000 PRGs.

Data Evaluation

TRPH was detected to a depth of ten feet in the test pit with the highest concentration at 4,100
mg/kg. TRPH was detected in all eight-soil borings advance in 1993. Radiochemical results
indicated that concentrations were consistent with natural soils. Additional soil borings were
advance in 1996. BNAs were detected to a depth of 16 feet. The risk assessment conducted for
the site concluded that the most conservative ELCR and HI were 2 x 107 and 0.6, respectively30.
Based on the results of the risk assessment, COPCs identified at PSC RW-02 were not present in
concentrations high enough to cause adverse health effects under industrial or residential land
use. However, the decision to use institutional controls was based on the presence of the
low-level radioactive waste containment structure limits potential future land usage.

Assessment

Is the remedy functioning as intended by decision documents?

The objective of the institutional controls was to prevent exposure to radioactive material and to
prevent residential development at the site. The institutional controls have functioned as
intended.

Are the assumptions used at the time of the remedy selection still valid?

The assumptions used in performing the risk assessment at the site are still valid.

%0 Geraghty & Miller, 1997. Final Remedial Investigation Report OU-1, Appendix B — Baseline Base wide Risk
Assessment, Luke Air Force Base, Arizona. Volumes 1 and 2. October 1, 1997.
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Table 6-1

REASONABLE MAXIMUM SOIL EXPOSURE POINT CONCENTRATIONS IN SOIL AND USEPA REGION IX PRGS
FOR SURFACE SOIL (BASE WORKER)

Luke Air Force Base, Arizona

PSC RW-02

Exposure Point USEI_:’A Region 1X ADEQ SRL
Concentration Industrial PRG (mg/kg) *Risk or (mg/kg)

Constituent (ma/kg) 1996 2000 Hazard Residential Non-Residential
Cancer Effects ELCR
BNAs
Benzo(a)pyrene 0.10 0.26 0.29 3.4E-07 0.61 2.6
Metals
Arsenic 5.3 24 2.7 2.0E-06 10 10
Total Site Risk or Hazard 2E-06
Non-Cancer Effects HQ
BNAs
Benzo(a)pyrene [a] 0.10 800 190 5.3E-04 0.61 2.6
TRPHs [b] 330 NA NA NA 4,100 18,000
Metals
Arsenic 5.3 2.4 2.7 2.0E+00 10 10
Hazard Index 2

All Units in milligrams per kilogram (mg/kg).

ADEQ SRL Arizona Department of Environmental Quality 2000 Soil Remediation Level.

BNAs Base-neutral and extractable acids.

ELCR Excess lifetime cancer risk.

HQ Hazard quotient.

NA Not available.

PRG Preliminary Remediation Goal.

TRPHs Total recoverable petroleum hydrocarbons.

USEPA U.S. Environmental Protection Agency.

[a] The PRG is based on naphthalene non-carcinogenic effects.

[b] n-Hexane was used as a surrogate in the risk assessment for toxicity. A PRG for TRPHs is not provided.

*Risk and Hazards are based upon 2000 Industrial PRGs

Surface soil samples were taken from a depth of 0 to 2 feet below ground surface.

Subsurface soil samples were taken from a depth of 2 to 16 feet below ground surface.

Exposure point concentrations were taken from the 95 percent upper confidence limit (one-tailed) on the mean,

assuming a normal distribution.

Arsenic background levels in the State of Arizona regularly exceed the PRGs. Arsenic is present at this

site within background levels, and when taken out of the equation the ELCR and hazard index are within

acceptable risk ranges.

G:\ENV\PROJ\800\891\draftfinalfiveyearreview2.rtf 51



Table 6-2

REASONABLE MAXIMUM EXPOSURE POINT CONCENTRATIONS IN SOIL AND USEPA REGION IX PRGS

FOR SURFACE AND SUBSURFACE (EXCAVATION WORKER)
PSC RW-02
Luke Air Force Base, Arizona

Exposure Point USEI_DA Region IX ADEQ SRL
Concentration Industrial PRG (mg/kg) *Risk or (mg/kg)

Constituent (mg/kg) 1996 2000 Hazard Residential Non-Residential
Cancer Effects ELCR
BNAs
Benzo(a)pyrene 0.10 0.26 0.29 3.4E-07 0.61 2.6
Metals
Arsenic 6.0 24 2.7 2.2E-06 10 10
Beryllium 0.27 11 2,200 1.2E-10 1.4 11
Cadmium [a] 5.0 850 3,000 1.7E-09 38 850
Total Site Risk 3E-06
Non-Cancer Effects HQ
BNAs
Benzo(a)pyrene [b] 0.10 800 190 5.3E-04 0.61 2.6
TRPHs [c] 530 NA NA NA 4,100 18,000
Metals
Arsenic 6.0 NA 440 1.4E-02 10 10
Beryllium 0.27 NA 3,700 7.3E-05 1.4 11
Cadmium 5.0 850 810 6.2E-03 38 850
Copper 370 63,000 76,000 4.9E-03 2,800 63,000
Hazard Index 0.03

All Units in milligrams per kilogram (mg/kg).

ADEQ SRL Avrizona Department of Environmental Quality 2000 Soil Remediation Level.

BNAs Base-neutral and extractable acids.

ELCR Excess lifetime cancer risk.

HQ Hazard quotient.

NA Not available.

PRG Preliminary Remediation Goal.

TRPHs Total recoverable petroleum hydrocarbons.

USEPA U.S. Environmental Protection Agency.

[a] PRG is based on non-carcinogenic effects.

[b] The PRG is based on naphthalene non-carcinogenic effects.

[c] n-Hexane was used as a surrogate in the risk assessment for toxicity. A PRG for TRPHSs is not provided.

*Risk and Hazards are based upon 2000 Industrial PRGs

Surface soil samples were taken from a depth of O to 2 feet below ground surface.

Subsurface soil samples were taken from a depth of 2 to 16 feet below ground surface.

Exposure point concentrations were taken from the 95 percent upper confidence limit (one-tailed) on the mean,

assuming a normal distribution.

Arsenic background levels in the State of Arizona regularly exceed the PRGs. Arsenic is present at this

site within background levels, and when taken out of the equation the ELCR and hazard index are within

acceptable risk ranges.
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Has any other information come up that could question the protectiveness of the remedy?

No additional information has come to light that could call into question the protectiveness of the
remedy.

Issues
No issues were discovered during this five-year review.

Recommendations and Follow-up Activities

MW-124 will be monitored as part of future five-year reviews. No other recommendations or
follow-up activities are suggested at this time.

Protectiveness Statement

The remedy at PSC RW-02 is protective of human health and the environment and exposure
pathways that could result in unacceptable risks are being controlled.

6.2.2 PSC LF-03 Outboard Runway Landfill
Remedial Actions

Remedy Selection

As stated in the OU-2 ROD, the remedial action selected for PSC LF-03 consisted of
institutional controls list as follows:

» Land use restrictions consisting of a VEMUR and constraints within the Base General
Plan to limit future development and residential use at the site.

Remedy Implementation

The implementation of the remedy for PSC LF-03 is summarized as follows:

* A VEMUR was placed on the site on June 15, 2000, to restrict residential development
on the site.
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» The BGP was revised on January 5, 2000, to place restraints on the residential
development of the site.

» The ICP was incorporated as part of the BGP to facilitate training and education of all
personnel involved with the implementation and enforcement of the required institutional
controls.

» The ICP details the objectives and rationales for establishing institutional controls and
describes the procedures that were implemented to ensure the required institutional
controls are enforced.

* The ICP includes provisions for annual reviews and updates of the BGP, thus ensuring
regular checks and balances are in place into the foreseeable future.

System Operation and Maintenance

No operation and maintenance was required for the remediation selected. The cost of the
institutional controls implemented at PSC LF-03 was $347.

Progress Since the Last Five-year Review

This is the first five-year review conducted for the site.
Five-year Review Process

Five-year Review Findings

Site Inspection

No changes in land use since implementation of the remedy for the site were observed during the
inspection. Photographs of PSC LF-03 taken during the site inspection are in Appendix E.

Changes to Standards

A comparison of exposure point concentrations in surface soils and USEPA Region IX PRGs for
a base worker and surface and sub-surface soils and USEPA Region IX PRGs for an excavation
worker are in Tables 6-3 and 6-4, respectively. The comparison indicates PSC LF-03 is still with
in the acceptable risk range.
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Table 6-3

REASONABLE MAXIMUM EXPOSURE POINT CONCENTRATIONS IN SOIL AND USEPA REGION IX PRGS
FOR SURFACE SOIL (BASE WORKER)
PSC LF-03
Luke Air Force Base, Arizona

Exposure Point USEI_DA Region IX ADEQ SRL
Concentration Industrial PRG (mg/kg) *Risk or (mg/kg)

Constituent (mg/kg) 1996 2000 Hazard Residential Non-Residential
Cancer Effects ELCR
Metals
Arsenic 4.8 2.4 2.7 1.8E-06 10 10
Beryllium 0.7 11 2,200 3.2E-10 1.4 11
Total Site Risk 1.8E-06
Non-Cancer Effects HQ
Metals
Arsenic 4.8 NA 440 1.1E-02 10 10
Beryllium 0.7 NA 3,700 1.9E-04 1.4 11
Hazard Index 0.01

All Units in milligrams per kilogram (mg/kg).

ADEQ SRL Avrizona Department of Environmental Quality 2000 Soil Remediation Level.

BNAs Base-neutral and extractable acids.

ELCR Excess lifetime cancer risk.

HQ Hazard quotient.

PRG Preliminary Remediation Goal.

USEPA U.S. Environmental Protection Agency.

*Risk and Hazards are based upon 2000 Industrial PRGs

Surface soil samples were taken from a depth of 0 to 2 feet below ground surface.

Subsurface soil samples were taken from a depth of 2 to 16 feet below ground surface.

Exposure point concentrations were taken from the 95 percent upper confidence limit (one-tailed) on the mean,
assuming a normal distribution.

Arsenic background levels in the State of Arizona regularly exceed the PRGs. Arsenic is present at this

site within background levels, and when taken out of the equation the ELCR and hazard index are within
acceptable risk ranges.
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Table 6-4

REASONABLE MAXIMUM EXPOSURE POINT CONCENTRATIONS IN SOIL AND USEPA REGION IX PRGS

FOR SURFACE AND SUBSURFACE SOIL (EXCAVATION WORKER)
PSC LF-03
Luke Air Force Base, Arizona

Exposure Point USEI_DA Region IX ADEQ SRL
Concentration Industrial PRG (mg/kg) *Risk or (mg/kg)
Constituent (mg/kg) 1996 2000 Hazard Residential Non-Residential
Cancer Effects ELCR
Metals
Arsenic 6.9 24 2.7 2.6E-06 10 10
Beryllium 0.42 1.1 2,200 1.9E-10 14 11
Chromium [a] 140 450 450 3.1E-07 2,100 4,500
Total Site Risk 2.9E-06
Non-Cancer Effects HQ
Metals
Arseni_c 6.9 NA 440 1.6E-02 10 10
Beryllium 0.42 NA 3,700 1.1E-04 1.4 11
ghmm'“m [b] 140 NA 6,100 2.3E-02 2,100 4,500
Opper 1,100 63,000 76,000 1.4E-02 2,800 63,000

Hazard Index 0.1

All Units in milligrams per kilogram (mg/kg).

ADEQ SRL Avrizona Department of Environmental Quality 2000 Soil Remediation Level.

BNAs Base-neutral and extractable acids.

ELCR Excess lifetime cancer risk.

HQ Hazard quotient.

PRG Preliminary Remediation Goal.

USEPA U.S. Environmental Protection Agency.

[a] The chromium PRG is based on total chromium carcinogenic effects and a 1:6 ratio of chromium 1V to chromium I1I.

[b] The chromium PRG is based on chromium VI non-carcinogenic effects.

*Risk and Hazards are based upon 2000 Industrial PRGs

Surface soil samples were taken from a depth of 0 to 2 feet below ground surface.

Subsurface soil samples were taken from a depth of 2 to 16 feet below ground surface.

Exposure point concentrations were taken from the 95 percent upper confidence limit (one-tailed) on the mean,

assuming a normal distribution.

Arsenic background levels in the State of Arizona regularly exceed the PRGs. Arsenic is present at this

site within background levels, and when taken out of the equation the ELCR and hazard index are within

acceptable risk ranges.
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Changes in Exposure Pathways, Toxicity and Other Contaminant Characteristics

There were no changes in exposure pathways, toxicity, or other contaminant characteristics.

Data Evaluation

The determination to use institutional controls was based on the ELCR for chromium
concentrations at the site of 5 x 10, above the allowable residential risk of 1 x 10°. The elevated
ELCR for chromium was caused by two samples with high chromium concentrations collected at
test pit TP-5. The risk assessment used the conservative assumption that all of the chromium was
in the hexavalent state.

Assessment

Is the remedy functioning as intended by decision documents?

The objective of the institutional controls was to prevent residential development at the site. The
institutional controls have functioned as intended.

Are the assumptions used at the time of the remedy selection still valid?

The assumptions used in performing the risk assessment at the site are still valid.

Has any other information come up that could question the protectiveness of the remedy?

No additional information has come to light that could call into question the protectiveness of the
remedy.

Issues
No issues were discovered during this five-year review.

Recommendations and Follow-up Activities

There are no further recommendations or follow-up activities suggested at this time.
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Protectiveness Statement

The remedy at PSC LF-03 is protective of human health and the environment and exposure
pathways that could result in unacceptable risks are being controlled.

6.2.3 PSC FT-07E Eastern Portion of North Fire Training Area
Remedial Actions

Remedy Selection

A SVE system was installed in 1992 at a cost of $395,000 and was done independent of the OU-I
ROD. The system was operational from April 1992 through December 1992 and approximately
14,000 pounds of contaminants were removed. During the RI, an investigation was conducted to
determine the effectiveness of the removal. The conclusions of the investigation were that the
SVE effectively removed contaminants greater than 16 feet bgs. However, high levels of
contaminants still remained in the shallow soils. As stated in the OU-1 ROD, and based on the
risk assessment for the shallow soils, the remedial action selected for PSC FT-07E consisted of
institutional controls. Institutional controls at PSC FT-07E consisted of the following:

» Land use restrictions consisting of a VEMUR and constraints within the Base General
Plan to limit future development and residential use at the site.

Remedy Implementation

The implementation of the remedy for PSC FT-07E is summarized as follows:

* A VEMUR was placed on the site on June 15, 2000, to restrict residential development
on the site.

» The BGP was revised on January 5, 2000, to place restraints on the residential
development of the site.

» The ICP was incorporated as part of the BGP to facilitate training and education of all
personnel involved with the implementation and enforcement of the required institutional
controls.
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» The ICP details the objectives and rationales for establishing institutional controls and
describes the procedures that were implemented to ensure the required institutional
controls are enforced.

* The ICP includes provisions for annual reviews and updates of the BGP, thus ensuring
regular checks and balances are in place into the foreseeable future.

System Operation and Maintenance

No operation and maintenance was required for the remediation selected. The cost of the
institutional controls implemented at PSC FT-07E was $347.

Progress Since the Last Five-year Review

This is the first five-year review conducted for the site.
Five-year Review Process

Five-year Review Findings

Site Inspection

There were no changes in land use at the site since implementation of the remedy was observed.
Photographs of PSC FT-07E taken as part of the site inspection are in Appendix E.

Changes to Standards

A comparison of exposure point concentrations in surface soils and USEPA Region IX PRGs for
a base worker and surface and sub-surface soils and USEPA Region IX PRGs for an excavation
worker are in Tables 6-5 and 6-6, respectively. The comparison indicates that PSC FT-07E is
still within the acceptable risk range.

Changes in Exposure Pathways, Toxicity and Other Contaminant Characteristics

There were no changes in exposure pathways, toxicity, or other contaminant characteristics.
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Table 6-5

REASONABLE MAXIMUM EXPOSURE POINT CONCENTRATIONS
IN SOIL AND USEPA REGION IX PRGS
FOR SURFACE AND SUBSURFACE SOIL (EXCAVATION WORKER)

PSC FT-07
Luke Air Force Base, Arizona

Exposure Point USEI_DA Region IX ADEQ SRL
Concentration Industrial PRG (mg/kg) *Risk or (mg/kg)

Constituent (mg/kg) 1996 2000 Hazard Residential Non-Residential
Cancer Effects ELCR
Metal
Arsenic 5.2 2.4 2.7 1.9E-06 10 10
Total Site Risk 1.9E-06
Non-Cancer Effects HQ
TRPH [a] 7,500 NA NA NA 4,100 18,000
Metal
Arsenic 5.2 NA 440 1.2E-02 10 10
Hazard Index 0.01

All Units in milligrams per kilogram (mg/kg).

ADEQ SRL Avrizona Department of Environmental Quality 2000 Soil Remediation Level.

ELCR Excess lifetime cancer risk.

H Hazard quotient.

NA Not applicable.

PRG Preliminary Remediation Goal.

R Excess lifetime cancer risk.

TRPH Total recoverable petroleum hydrocarbons.

USEPA U.S. Environmental Protection Agency.

VOCs Volatile organic compounds.

[a] n-Hexane was used as a surrogate in the risk assessment for toxicity. A PRG for TRPHs is not provided.

*Risk and Hazards are based upon 2000 Industrial PRGs

Surface soil samples were taken from a depth of 0 to 2 feet below ground surface.

Subsurface soil samples were taken from a depth of 2 to 16 feet below ground surface.

Exposure point concentrations were taken from the 95 percent upper confidence limit (one-tailed) on the mean,

assuming a normal distribution.

Arsenic background levels in the State of Arizona regularly exceed the PRGs. Arsenic is present at this

site within background levels, and when taken out of the equation the ELCR and hazard index are within

acceptable risk ranges.
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Table 6-6

REASONABLE MAXIMUM EXPOSURE POINT CONCENTRATIONS
IN SOIL AND USEPA REGION IX PRGS
FOR SURFACE SOIL (BASE WORKER)

PSC FT-07
Luke Air Force Base, Arizona

Exposure Point USEI_DA Region IX ADEQ SRL
Concentration Industrial PRG (mg/kg) *Risk or (mg/kg)

Constituent (mg/kg) 1996 2000 Hazard Residential Non-Residential
Cancer Effects ELCR
Metal
Arsenic 7.9 2.4 2.7 2.9E-06 10 10
Total Site Risk 2.9E-06
Non-Cancer Effects HQ
TRPH [a] 1,600 NA NA NA 4,100 18,000
Metal
Arsenic 7.9 NA 440 1.8E-02 10 10
Hazard Index 0.02

All Units in milligrams per kilogram (mg/kg).

ADEQ SRL Avrizona Department of Environmental 2000 Quality Soil Remediation Level.

ELCR Excess lifetime cancer risk.

H Hazard quotient.

NA Not applicable.

PRG Preliminary Remediation Goal.

R Excess lifetime cancer risk.

TRPH Total recoverable petroleum hydrocarbons.

USEPA U.S. Environmental Protection Agency.

VOCs Volatile organic compounds.

[a] n-Hexane was used as a surrogate in the risk assessment for toxicity. A PRG for TRPHs is not provided.

*Risk and Hazards are based upon 2000 Industrial PRGs

Surface soil samples were taken from a depth of 0 to 2 feet below ground surface.

Subsurface soil samples were taken from a depth of 2 to 16 feet below ground surface.

Exposure point concentrations were taken from the 95 percent upper confidence limit (one-tailed) on the mean,

assuming a normal distribution.

Arsenic background levels in the State of Arizona regularly exceed the PRGs. Arsenic is present at this

site within background levels, and when taken out of the equation the ELCR and hazard index are within

acceptable risk ranges.
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Data Evaluation

The determination to have no remedial action at the site was based on the results of soil sampling
conducted as part of the RI. Soil samples collected in 1991 had concentrations of TRPH ranging
up to 3,800 mg/kg. Lead was detected above the background UTL. The highest concentration
was 172 mg/kg. The risk assessment conducted for the site concluded that the most conservative
ELCR and HI were 4 x 10°® and 0.0002, respectively. The vadose zone transport model also
indicated that the COCs would not migrate to and impact groundwater. Due to TPH
concentrations, residential land use is was restricted through a VEMUR.

Assessment

Is the remedy functioning as intended by decision documents?

The remedial action is functioning as intended.

Are the assumptions used at the time of the remedy selection still valid?

The assumptions used in performing the risk assessment at the site are still valid.

Has any other information come up that could question the protectiveness of the remedy?

No additional information has come to light that could call into question the protectiveness of the
remedy.

Issues
No issues were discovered during this five-year review.

Recommendations and Follow-up Activities

MW-118 and MW-123 will be monitored as part of future five-year reviews. No other
recommendations or follow-up activities are suggested at this time.
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Protectiveness Statement

The remedy at PSC FT-07E is protective of human health and the environment and exposure
pathways that could result in unacceptable risks are being controlled.

6.2.4 DP-13 Drainage Ditch Disposal Area

Remedial Actions

Remedy Selection

As stated in the ROD for OU-1, institutional controls were the selected remedy for PSC DP-13.
Institutional controls implemented at PSC DP-13 consisted of the following:

* A VEMUR to restrict land use to non-residential.

» The BGP modified to place constraints on future residential development.

* Work practices requiring the use of Personal Protective Equipment (PPE) while
excavating the site.

* An ICP to document required institutional controls.

Remedy Implementation

The implementation of the remedy for PSC DP-13 is summarized as follows:

* A VEMUR was implemented at site on June 15, 2000, to restrict residential development.
The BGP was revised on January 5, 2000, to restrict residential development and to
require the use of PPE by workers in the event soils are excavated at the site.

* An Institutional Control Plan was implemented on December 15, 2000, which was
designed to facilitate training and education of all personnel involved with the
implementation and enforcement of the required institutional controls.

* The ICP included provisions for annual reviews and updates of the BGP, thus ensuring
regular checks and balances are in place into the foreseeable future.

System Operation and Maintenance

No operation and maintenance was required for the selected remedy. The cost of the institutional
controls implemented at PSC DP-13 was $347.
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Progress Since the Last Five-year Review

This is the first five-year review conducted for the site.
Five-year Review Process

Five-year Review Findings

Site Inspection

During the inspection, the feasibility of removing landfill materials at some future date was
raised as an issue. There were no other comments. No changes in land use had occurred since
implementation of the remedy for the site. Photographs of PSC DP-13 taken as part of the
inspection are in Appendix E.

Changes to Standards

A comparison of exposure point concentrations in surface soils and USEPA Region IX PRGs for
a base worker and surface and sub-surface soils and USEPA Region IX PRGs for an excavation

worker are in Tables 6-7 and 6-8, respectively. The comparison indicates that PSC DP-13 is still
within the acceptable risk range.

Changes in Exposure Pathways, Toxicity and Other Contaminant Characteristics

There were no changes in exposure pathways, toxicity, or other contaminant characteristics.

Data Evaluation

The determination to use institutional controls was based on the ELCR at the site of 3 x 10,
which is greater than the allowable residential risk of 1 x 10, and the HI of 2, which is greater
than the allowable residential risk of 1. The risk assessment assumed that all of the chromium
was in the hexavalent state. Mean blood lead levels for sensitive populations that included
children up to seven years old, were calculated using the IEUBK model. The predicted blood
lead level for exposure to subsurface soils at PSC DP-13 were 21.4 pg/dL, which exceeds the
concern limit of 10 pg/dL.
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Table 6-7

REASONABLE MAXIMUM EXPOSURE POINT CONCENTRATIONS IN SOIL AND USEPA REGION IX PRGS

FOR SURFACE SOIL (BASE WORKER)
PSC DP-13
Luke Air Force Base, Arizona

Exposure Point

USEPA Region IX ADEQ SRL

Concentration Industrial PRG (mg/kg) *Risk or (mg/kg)

Constituent (mg/kg) 1996 2000 Hazard Residential Non-Residential
Cancer Effects ELCR
Metals
Arsenic 6.3 2.4 2.7 2.3E-06 10 10
Beryllium 0.47 11 2,200 2.1E-10 14 11
Total Site Risk 2.3E-06
Non-Cancer Effects HQ
TRPHs [a] 530 NA NA NA 4,100 18,000
Metals
Arseni_c 6.3 NA 440 1.4E-02 10 10
Beryllium 0.47 NA 3,700 1.3E-04 1.4 11
Hazard Index 0.01

All Units in milligrams per kilogram (mg/kg).

ADEQ SRL Avrizona Department of Environmental Quality 2000 Soil Remediation Level.

BNAs Base-neutral and extractable acids.

ELCR Excess lifetime cancer risk.

HQ Hazard quotient.

PRG Preliminary Remediation Goal.

USEPA U.S. Environmental Protection Agency.

[a] n-Hexane was used as a surrogate in the risk assessment for toxicity. A PRG for TRPHs is not provided.

*Risk and Hazards are based upon 2000 Industrial PRGs

Surface soil samples were taken from a depth of 0 to 2 feet below ground surface.

Subsurface soil samples were taken from a depth of 2 to 16 feet below ground surface.

Exposure point concentrations were taken from the 95 percent upper confidence limit (one-tailed) on the mean,

assuming a normal distribution.

Arsenic background levels in the State of Arizona regularly exceed the PRGs. Arsenic is present at this

site within background levels, and when taken out of the equation the ELCR and hazard index are within

acceptable risk ranges.
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Table 6-8

REASONABLE MAXIMUM EXPOSURE POINT CONCENTRATIONS IN SOIL AND USEPA REGION IX PRGS
FOR SURFACE AND SUBSURFACE SOIL (EXCAVATION WORKER)
PSC DP-13
Luke Air Force Base, Arizona

; USEPA Region IX ADEQ SRL
Exposure Point -
Concentration Industrial PRG (mg/kg) *Risk or (markg)

Constituent (mg/kg) 1996 2000 Hazard Residential Non-Residential
Cancer Effects ELCR
BNAs
Benzo(a)anthracene 0.33 2.6 2.9 1.1E-07 6.1 26
Benzo(b)fluoranthene 0.36 2.6 29 1.2E-07 6.1 26
Benzo(a)pyrene 0.32 0.26 0.29 1.1E-06 0.61 2.6
Dibenzo(a,h)anthracene 0.11 0.26 0.29 3.8E-07 0.61 2.6
Metals
Arsenic 51 2.4 2.7 1.9E-06 10 10
Beryllium 0.39 11 2,200 1.8E-10 14 11
Chromium [a] 820 450 450 1.8E-06 2,100 4,500
Total Site Risk 5.4E-06
Non-Cancer Effects HQ
BNAs
Benzo(a)anthracene [b] 0.33 800 190 1.7E-03 6.1 26
Benzo(b)fluoranthene [b] 0.36 800 190 1.9E-03 6.1 26
Benzo(a)pyrene [b] 0.32 800 190 1.7E-03 0.61 2.6
Dibenzo(a,h)anthracene [b] 0.11 800 190 5.8E-04 0.61 2.6
TRPH [c] 790 NA NA NA 4,100 18,000
Metals
Arsenic 51 NA 440 1.2E-02 10 10
Beryllium 0.39 NA 3,700 1.1E-04 14 11
Chromium [d] 820 NA 6,100 1.3E-01 2,100 4,500
Copper 250 63,000 76,000 3.3E-03 2,800 63,000
Hazard Index 0.16

All Units in milligrams per kilogram (mg/kg).

ADEQ SRL Arizona Department of Environmental Quality 2000 Soil Remediation Level.

BNAs Base-neutral and extractable acids.

ELCR Excess lifetime cancer risk.

HQ Hazard quotient.

PRG Preliminary Remediation Goal.

USEPA U.S. Environmental Protection Agency.

[a] The chromium PRG is based on total chromium carcinogenic effects and a 1:6 ratio of chromium IV to chromium I1I.
[b] The PRG is based on naphthalene non-carcinogenic effects.

[c] n-Hexane was used as a surrogate in the risk assessment for toxicity. A PRG for TRPHs is not provided.

[d] The chromium PRG is based on chromium VI non-carcinogenic effects.

*Risk and Hazards are based upon 2000 Industrial PRGs

Surface soil samples were taken from a depth of 0 to 2 feet below ground surface.

Subsurface soil samples were taken from a depth of 2 to 16 feet below ground surface.

Exposure point concentrations were taken from the 95 percent upper confidence limit (one-tailed) on the mean,
assuming a normal distribution.

Arsenic background levels in the State of Arizona regularly exceed the PRGs. Arsenic is present at this

site within background levels, and when taken out of the equation the ELCR and hazard index are within
acceptable risk ranges.
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The elevated ELCR and HI values for chromium and blood level values predicted by the IEUBK
model were the result of one sample with elevated chromium concentrations (15,900 mg/kg) and
lead concentrations (36,000 mg/kg) collected from test pit TP-12. The elevated concentrations of
chromium were attributed to a paint pail and dried paint observed in this test pit. The paint pail
and dried paint was removed from the test pit.

Assessment

Is the remedy functioning as intended by decision documents?

The objective of the institutional controls was to prevent residential development at the site. The
institutional controls have functioned as intended.

Are the assumptions used at the time of the remedy selection still valid?

The assumptions used in performing the risk assessment at the site are still valid.

Has any other information come up that could question the protectiveness of the remedy?

No additional information has come to light that could call into question the protectiveness of the
remedy.

Issues
No issues were discovered during this five-year review.

Recommendations and Follow-up Activities

There are no further recommendations or follow-up activities suggested at this time.

Protectiveness Statement

The remedy at PSC DP-13 is protective of human health and the environment and exposure
pathways that could result in unacceptable risks are being controlled.
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6.2.5 PSC LF-14 Old Salvage Yard Burial Site

Remedial Actions

Remedy Selection

As stated in the OU-1 ROD, the remedy selected for PSC LF-14 consisted of institutional
controls. Institutional controls implemented at PSC LF-14 consisted of the following:

* A VEMUR to restrict land use to non-residential.

» The BGP modified to place constraints on future residential development.

» Work practices requiring the use of Personal Protective Equipment (PPE) while
excavating the site.

* An ICP to document required institutional controls.

Remedy Implementation

The implementation of the remedy for PSC LF-14 is summarized as follows:

* A VEMUR was placed on the site on June 15, 2000, to restrict residential development
on the site.

» The BGP was revised on January 5, 2000, to place restraints on the residential
development of the site and to require the use of PPE while excavating soils at the site.

* An ICP was developed and implemented at the site on December 15, 2000, as part of the
BGP to facilitate training and education of all personnel involved with the
implementation and enforcement of the required institutional controls.

» The ICP details the objectives and rationales for establishing institutional controls and
describes the procedures that were implemented to ensure the required institutional
controls are enforced.

* The ICP includes provisions for annual reviews and updates of the BGP, thus ensuring
regular checks and balances are in place into the foreseeable future.

System Operation and Maintenance

No operation and maintenance was required for the remediation selected. The cost of the
institutional controls implemented at PSC LF-14 was $347.
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Progress Since the Last Five-year Review

This is the first five-year review conducted for the site.
Five-year Review Process

Five-year Review findings

Site Inspection

There were no changes in land use since implementation of the remedy observed during the site
inspection. Photographs of PSC LF-14 taken as part of the site inspection are in Appendix E.

Changes in Standards

A comparison of exposure point concentrations in surface soils and USEPA Region IX PRGs for
a base worker, and surface and sub-surface soils and USEPA Region 1X PRGs for an excavation
worker are in Tables 6-9 and 6-10, respectively. The comparison indicates that PSC LF-14 is still
within the acceptable risk range.

Changes in Exposure Pathways, Toxicity and Other Contaminant Characteristics

There were no changes in exposure pathways, toxicity, or other contaminant characteristics.
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Table 6-9

REASONABLE MAXIMUM EXPOSURE POINT CONCENTRATIONS IN SOIL AND USEPA REGION IX PRGS
FOR SURFACE SOIL (BASE WORKER)
PSC LF-14
Luke Air Force Base, Arizona

; USEPA Region IX ADEQ SRL

Exposure Point -

Concentration Industrial PRG (mg/kg) *Risk or (mg/kg)
Constituent (mg/kg) 1996 2000 Hazard Residential Non-Residential
Cancer Effects ELCR
BNAs
Benzo(a)pyrene 0.15 0.26 0.29 5.2E-07 0.61 2.6
PCBs 3.6 0.34 1.0 3.6E-06 25 13
Metals
Arsenic 5.8 2.4 2.7 2.1E-06 10 10
Beryllium 0.62 1.1 2,200 2.8E-10 14 11
Chromium [a] 100 450 450 2.2E-07 2,100 4,500
Total Site Risk 6.5E-06
Non-Cancer Effects HQ
BNAs
Benzo(a)pyrene [b] 0.150 800 190 7.9E-04 0.61 2.6
PCBs [c 3.6 NA 14.0 2.6E-01 25 13
TRPHs [d] 1100 NA NA NA 4,100 18,000
Metals
Arsenic 5.8 NA 440 1.3E-02 10 10
Beryllium 0.62 NA 3,700 1.7E-04 14 11
Chromium [e] 100 NA 6,100 1.6E-02 2,100 4,500
Hazard Index 0.3

All Units in milligrams per kilogram (mg/kg).

ADEQ SRL  Arizona Department of Environmental Quality 2000 Soil Remediation Level.

BNAs Base-neutral and extractable acids.
ELCR Excess lifetime cancer risk.

HQ Hazard quotient.

NA Not applicable.

PRG Preliminary Remediation Goal.
USEPA U.S. Environmental Protection Agency.

[a] The chromium PRG is based on total chromium carcinogenic effects and a 1:6 ratio of chromium IV to chromium I1I.
[b] The PRG is based on naphthalene non-carcinogenic effects.

[c] The PRG is based on the Aroclor 1254 non-carcinogenic effects.

[d] n-Hexane was used as a surrogate in the risk assessment for toxicity. A PRG for TRPHSs is not provided.

[e] The chromium PRG is based on chromium VI non-carcinogenic effects.

*Risk and Hazards are based upon 2000 Industrial PRGs

Surface soil samples were taken from a depth of 0 to 2 feet below ground surface.

Subsurface soil samples were taken from a depth of 2 to 16 feet below ground surface.

Exposure point concentrations were taken from the 95 percent upper confidence limit (one-tailed) on the mean,
assuming a normal distribution.

Arsenic background levels in the State of Arizona regularly exceed the PRGs. Arsenic is present at this

site within background levels, and when taken out of the equation the ELCR and hazard index are within
acceptable risk ranges.
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Table 6-10

REASONABLE MAXIMUM EXPOSURE POINT CONCENTRATIONS IN SOIL AND USEPA REGION IX PRGS
FOR SURFACE AND SUBSURFACE SOIL (EXCAVATION WORKER)
PSC LF-14
Luke Air Force Base, Arizona

; USEPA Region IX ADEQ SRL

Exposure Point -

Concentration Industrial PRG (mg/kg) *Risk or (mg/kg)
Constituent (mg/kg) 1996 2000 Hazard Residential Non-Residential
Cancer Effects ELCR
BNAs
Benzo(a)pyrene 0.16 0.26 0.29 5.5E-07 0.61 2.6
PCBs 5.2 0.34 1.0 5.2E-06 25 13
Metals
Arsenic 54 2.4 2.7 2.0E-06 10 10
Beryllium 0.53 1.1 2,200 2.4E-10 14 11
Chromium [a] 59 450 450 1.3E-07 2,100 4,500
Total Site Risk 7.9E-06
Non-Cancer Effects HQ
BNAs
Benzo(a)pyrene [b] 0.16 800 190 8.4E-04 0.61 2.6
PCBs [c 5.2 NA 14.0 3.7E-01 25 13
TRPHs [d] 570 NA NA NA 4,100 18,000
Metals
Arsenic 5.4 NA 440 1.2E-02 10 10
Beryllium 0.53 NA 3,700 1.4E-04 14 11
Chromium [e] 59 NA 6,100 9.7E-03 2,100 4,500
Hazard Index 0.4

All Units in milligrams per kilogram (mg/kg).

ADEQ SRL  Arizona Department of Environmental Quality 2000 Soil Remediation Level.

BNAs Base-neutral and extractable acids.
ELCR Excess lifetime cancer risk.

HQ Hazard quotient.

NA Not applicable.

PRG Preliminary Remediation Goal.
USEPA U.S. Environmental Protection Agency.

[a] The chromium PRG is based on total chromium carcinogenic effects and a 1:6 ratio of chromium IV to chromium I1I.
[b] The PRG is based on naphthalene non-carcinogenic effects.

[c] The PRG is based on the Aroclor 1254 non-carcinogenic effects.

[d] n-Hexane was used as a surrogate in the risk assessment for toxicity. A PRG for TRPHSs is not provided.

[e] The chromium PRG is based on chromium VI non-carcinogenic effects.

*Risk and Hazards are based upon 2000 Industrial PRGs

Surface soil samples were taken from a depth of 0 to 2 feet below ground surface.

Subsurface soil samples were taken from a depth of 2 to 16 feet below ground surface.

Exposure point concentrations were taken from the 95 percent upper confidence limit (one-tailed) on the mean,
assuming a normal distribution.

Arsenic background levels in the State of Arizona regularly exceed the PRGs. Arsenic is present at this

site within background levels, and when taken out of the equation the ELCR and hazard index are within
acceptable risk ranges.
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Data Evaluation

The determination to use institutional controls was based on the ELCR at the site of 3 x 10,
above the allowable residential risk of 1 x 10°°. The elevated ELCR was caused by two samples
with high chromium concentrations. The risk assessment used the conservative assumption that
all of the chromium was in the hexavalent state. Additionally high concentrations of PCBs
elevated the ELCR. The highest concentration of PCBs was found at 20 feet bgs. Because
exposure to soils beneath 16 feet bgs is not likely concentration of PCBs detected below 16 feet
were not used in calculating the ELCR.

Assessment

Is the remedy functioning as intended by decision documents?

The objective of the institutional controls was to prevent residential development at the site. The
institutional controls have functioned as intended.

Are the assumptions used at the time of the remedy selection still valid?

The assumptions used in performing the risk assessment at the site are still valid.

Has any other information come up that could question the protectiveness of the remedy?

No additional information has come to light that could call into question the protectiveness of the
remedy.

Issues
No issues were discovered during this five-year review.

Recommendations and Follow-up Activities

No follow-up activities are suggested at this time.
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Protectiveness Statement

The remedy at PSC LF-14 is protective of human health and the environment and exposure
pathways that could result in unacceptable risks are being controlled.

6.2.6 PSC LF-25 Northwest Landfill
Remedial Actions

Remedy Selection

As stated in the OU-1 ROD, the remedy selected for PSC LF-25 consisted of the following:

» Ex-situ physical treatment/metals recovery
» Institutional controls

Remedy Implementation

Implementation of ex-situ physical treatment/metals recovery at PSC LF-25 is summarized as
follows:

» Shot recovery activities, conducted from December 16-19, 1999%, included removal of
surficial soil from an area approximately 375 feet by 375.

* The soil was fed into a metal recovery processor, which sorted out the metal shot and
returned that soil to the ground.

* Approximately 2,800 pounds of shot was recovered.

» Confirmation sampling was conducted to ensure that site remediation was effective.

» The analytical results showed that all soil samples were below the residential SRLs of 31
mg/kg for antimony and 400 mg/kg for lead.

Implementation of institutional controls at PSC LF-25 is summarized as follows:

%1 ARCADIS Geraghty & Miller, Inc., 2000. Shot Recovery Summary Report for PSC LF-25, June 1, 2000.
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* A VEMUR was placed on the site on June 15, 2000, to restrict residential development
on the site.

» The BGP was revised on January 5, 2000, to place restraints on the residential
development of the site and to require the use of PPE while excavating soils at the site.

* An ICP was developed and implemented at the site on December 15, 2000, as part of the
BGP to facilitate training and education of all personnel involved with the
implementation and enforcement of the required institutional controls.

» The ICP details the objectives and rationales for establishing institutional controls and
describes the procedures that were implemented to ensure the required institutional
controls are enforced.

* The ICP includes provisions for annual reviews and updates of the BGP, thus ensuring
regular checks and balances are in place into the foreseeable future.

System Operation and Maintenance

No operation and maintenance was required for the remediation selected. The cost of the
institutional controls implemented at PSC LF-25 was $347. The cost of the ex-situ physical
treatment/metals recovery was $42,985.

Progress Since the Last five-year Review

This is the first five-year review conducted for the site.
Five-year Review Process

Five-year Review Findings

Site Inspection

There were no changes in land use since implementation of the remedy observed during the site
inspection. Photographs of PSC LF-25 taken as part of the site inspection are in Appendix E.

Changes to Standards

A comparison of exposure point concentrations in surface and subsurface soils and USEPA
Region IX PRGs for Base and excavation worker is in Table 6-11. The comparison indicates that
PSC LF-25 is still within the acceptable risk range.
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Table 6-11

POST REMEDIATION CONCENTRATIONS IN SOIL AND USEPA REGION IX PRGS
FOR SURFACE AND SUBSURFACE SOIL (BASE AND EXCAVATION WORKER)
PSC LF-25
Luke Air Force Base, Arizona

Post Remediation USEI_DA Region IX ADEQ SRL
Concentration Industrial PRG (mg/kg) *Risk or (mg/kg)

Constituent (ma/kg) 1996 2000 Hazard Residential Non-Residential
Cancer Effects ELCR
Metals
Antimony 10 NC NC NC NA NA
Lead 240 400 750 3.2E-07 400 2,000
Total Site Risk or Hazard 3E-07
Non-Cancer Effects HQ
Metals
Antimony 10 NA 820 1.2E-02 NA NA
Lead [a] 240 400 750 0.32 400 2,000
Hazard Index 0.3

All Units in milligrams per kilogram (mg/kg).

ADEQ SRL Avrizona Department of Environmental Quality 2000 Soil Remediation Level.

BNAs Base-neutral and extractable acids.

ELCR Excess lifetime cancer risk.

HQ Hazard quotient.

NA Not Applicable

NC Non Carcinogenic

PRG Preliminary Remediation Goal.

USEPA U.S. Environmental Protection Agency.

[a] The PRG for lead is based on acceptable levels of lead in the blood stream rather than a traditional toxicity approach.
The hazard quotient presented under non-cancer effects is actually just the ratio of the PRG to the soil concentration.
*Risk and Hazards are based upon 2000 Industrial PRGs
Results were taken from post remediation conformational soil sampling constituent concentrations. Post remediation results were
obtained from the Results and Conclusions section of the Remedial Action Report for PSC LF-25 by ARCADIS Geraghty & Miller dated
June 1, 2000.
Surface soil samples were taken from a depth of 0 to 2 feet below ground surface.
Subsurface soil samples were taken from a depth of 2 to 16 feet below ground surface.
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Changes in Exposure Pathways, Toxicity and Other Contaminant Characteristics

There were no changes in exposure pathways, toxicity, or other contaminant characteristics.

Data Evaluation

The determination to implement institutional controls was based on failed site-specific industrial
risk standards that was a result of one sample with high antimony concentrations. This sample
contained a piece of metal shot, resulting in the high concentration of antimony. The metal shot
came from the nearby skeet range. Removal of the metal shot from the site was conducted in
December 1999 and subsequent soil sampling indicated that soil levels were below residential
SRLs®. Since no carcinogens were identified as COCs, an ELCR was not calculated for the site.

Mean blood lead levels for sensitive populations, children up to seven years old, were calculated
using the IEUBK model. The predicted blood lead level for exposure to subsurface soils at
LF-25 was 14.5 pg/dL. This is above the limit of 10 pg/dL. The high concentration of lead in
one sample (10,100 mg/kg) elevated the predicted blood lead level. This sample contained a
piece of metal shot, resulting in the high concentration of lead. The metal shot came from the
nearby skeet range. Removal of the metal shot from the site was conducted in December 1999,
and subsequent soil sampling indicated that soil levels were below residential SRLs. Even
though antimony and lead concentrations are below residential SRLs, institutional controls
(VEMUR) are still required because the site is still utilized as an active skeet range and there is
still a potential source of these metals.

Assessment

Is the remedy functioning as intended by decision documents?

The objective of the institutional controls was to prevent residential development at the site. The
institutional controls have functioned as intended. Removal of the metal shot from the site was
conducted in December 1999, and subsequent soil sampling indicated that soil levels were below
residential SRLs®".

GAENVIPROJ\800\891\finalfiveyearreview.rtf - - 76



ARCADIS

Are the assumptions used at the time of the remedy selection still valid?

The assumptions used in performing the risk assessment at the site are still valid.

Has any other information come up that could guestion the protectiveness of the remedy?

No additional information has come to light that could call into question the protectiveness of the
remedy.

Issues
No issues were discovered during this five-year review.

Recommendations and Follow-up Activities

No follow-up activities are suggested at this time.

Protectiveness Statement

The remedy at PSC LF-25 is protective of human health and the environment and exposure
pathways that could result in unacceptable risks are being controlled.

6.2.7 PSC SD-38 Southwest Oil/Water Separator at the Auto Hobby Shop

Remedial Actions

Remedy Selection

As stated in the OU-1 ROD, the remedy selected for PSC SD-38 consisted of institutional
controls. Institutional controls implemented at PSC SD-38 consisted of the following:

* A VEMUR to restrict land use to non-residential.

» The BGP modified to place constraints on future residential development.
» Work practices requiring the use of PPE while excavating the site.

* An ICP to document required institutional controls.
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Remedy Implementation

The implementation of the remedy for PSC SD-38 is summarized as follows:

* A VEMUR was placed on the site on June 15, 2000, to restrict residential development
on the site.

» The BGP was revised on January 5, 2000, to place restraints on the residential
development of the site and to require the use of PPE while excavating soils at the site.

* An ICP was developed and implemented at the site on December 15, 2000, as part of the
BGP to facilitate training and education of all personnel involved with the
implementation and enforcement of the required institutional controls.

» The ICP details the objectives and rationales for establishing institutional controls and
describes the procedures that were implemented to ensure the required institutional
controls are enforced.

* The ICP includes provisions for annual reviews and updates of the BGP, thus ensuring
regular checks and balances are in place into the foreseeable future.

System Operation and Maintenance

No operation and maintenance was required for the remediation selected. The cost of the
institutional controls implemented at PSC SD-38 was $347.

Progress Since the Last Five-year Review

This is the first five-year review conducted for the site.
Five-year Review Process

Five-year Review Findings

Site Inspection

There were no changes in land use since implementation of the remedy observed during the site
inspection. Photographs of PSC SD-38 taken as part of the site inspection are in Appendix E.

GAENVIPROJ\800\891\finalfiveyearreview.rtf - - 78



ARCADIS

Changes to Standards

A comparison of exposure point concentrations in surface and subsurface soils and USEPA
Region IX PRGs for an excavation worker is in Table 6-12. The comparison indicates PSC
SD-38 is still within the acceptable risk range.
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Table 6-12

REASONABLE MAXIMUM EXPOSURE POINT CONCENTRATIONS IN SOIL AND USEPA REGION IX PRGS

FOR SURFACE AND SUBSURFACE SOIL (EXCAVATION WORKER)
PSC SD-38
Luke Air Force Base, Arizona

Exposure Point USEI_DA Region IX ADEQ SRL
Concentration Industrial PRG (mg/kg) *Risk or (mg/kg)

Constituent (mg/kg) 1996 2000 Hazard Residential Non-Residential
Cancer Effects ELCR
Metals
Arsenic 7.8 24 2.7 2.9E-06 10 10
Beryllium 0.37 11 2,200 1.7E-10 1.4 11
Total Site Risk 3E-06
Non-Cancer Effects HQ
TRPHs [a] 16,000 NA NA NA 4,100 18,000
Metals
Arsenic 7.8 NA 440 1.8E-02 10 10
Beryllium 0.37 NA 3,700 1.0E-04 1.4 11
Hazard Index 0.02

All Units in milligrams per kilogram (mg/kg).

ADEQ SRL Arizona Department of Environmental Quality 2000 Soil Remediation Level.

BNAs Base-neutral and extractable acids.

ELCR Excess lifetime cancer risk.

HQ Hazard quotient.

NA Not available.

PRG Preliminary Remediation Goal.

TRPHs Total recoverable petroleum hydrocarbons.

USEPA U.S. Environmental Protection Agency.

[a] n-Hexane was used as a surrogate in the risk assessment for toxicity. A PRG for TRPHSs is not provided.

*Risk and Hazards are based upon 2000 Industrial PRGs

Surface soil samples were taken from a depth of O to 2 feet below ground surface.

Subsurface soil samples were taken from a depth of 2 to 16 feet below ground surface.

Exposure point concentrations were taken from the 95 percent upper confidence limit (one-tailed) on the mean,

assuming a normal distribution.

Arsenic background levels in the State of Arizona regularly exceed the PRGs. Arsenic is present at this

site within background levels, and when taken out of the equation the ELCR and hazard index are within

acceptable risk ranges.
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Changes in Exposure Pathways, Toxicity and Other Contaminant Characteristics

There were no changes in exposure pathways, toxicity, or other contaminant characteristics.

Data Evaluation

The determination to use institutional controls was based on the HI, which was above the
allowable residential risk of 1.0. The elevated HI was caused by several samples with high
TRPH concentrations.

Assessment

Is the remedy functioning as intended by decision documents?

The objective of the institutional controls was to prevent residential development at the site. The
institutional controls have functioned as intended.

Are the assumptions used at the time of the remedy selection still valid?

The assumptions used in performing the risk assessment at the site are still valid.

Has any other information come up that could question the protectiveness of the remedy?

No additional information has come to light that could call into question the protectiveness of the
remedy.

Issues
No issues were discovered during this five-year review.

Recommendations and Follow-up Activities

No recommendations or follow-up activities are suggested at this time.
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Protectiveness Statement

The remedy at PSC SD-38 is protective of human health and the environment and exposure
pathways that could result in unacceptable risks are being controlled.

6.2.8 PSC SS-42 Bulk Fuels Storage
Remedial Actions

Remedy Selection

As stated in the OU-1 ROD, the remedy selected for PSC SS-42 consisted of the following:

» Soil vapor extraction
» Groundwater monitoring

Remedy Implementation

Implementation of the remedial action selected for PSC SS-42 is summarized as follows:

* In August 1996, the Base initiated a SVE removal action at PSC SS-42.

* A highly modified ICE was used to draw contaminated vapors from the ground and to
treat the off-gas prior to discharge.

* The SVE removal action continued through November 1998.

* InJune 1997, an initial confirmation boring was advanced to a depth of 181 feet bgs near
the former UST location.

» The analytical results indicated that BTEX and TPH had been decreased in the
subsurface. However, the results also indicated that BTEX was detected at depths below
150 bgs at concentrations higher than they had been originally detected.

» A second confirmation boring, located approximately eight feet northwest of monitoring
well MW-121, was advanced to a depth of 310 feet bgs.

* TPH and benzene were detected above their respective residential SRLs. Benzene was
also detected above the industrial SRLs. Toluene, ethylbenzene,
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and total xylenes were detected in several samples but below their respective SR Ls*,

* Analytical data indicates that SVE operation has removed approximately 399,514 pounds
of TPH (approximately 66,584 gallons of hydrocarbons) and reduced BTEX
concentrations by 87%.

» Although benzene was detected above the AWQS during the November 1998
groundwater sampling event, the May 1999, May 2000 and August 2001 samples did not
contain benzene above laboratory detection limits.

» Groundwater monitoring has continued at the site®2,

System Operation and Maintenance

Operation and maintenance was performed monthly during operation of the SVE. This included
sampling, field measurements, readings from the system, and engine service. Also, any problems
with the system between monthly visits were addressed as needed. The cost of the operation and
maintenance was $65,910. There was no cost for remediation because the internal combustion
engine (ICE) was provided to Luke AFB without charge by AFCEE.

Progress Since the Last Five-year Review

This is the first five-year review conducted for the site.

Five-year Review Findings

Site Inspection

There were no changes in land use since implementation of the remedy observed during the site
inspection. Photographs of PSC SS-42 taken as part of the site inspection are in Appendix E.

%2 ARCADIS Geraghty & Miller, Inc. 2000. Soil VVapor Extraction and Confirmation Sampling Summary Report,
PSC SS-42, May 22, 2000.
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Changes to Standards

A comparison of exposure point concentrations in surface and subsurface soils and USEPA
Region IX PRGs for an excavation worker is in Table 6-13. The comparison indicates that PSC
SS-42 is still within the acceptable risk range.

Changes in Exposure Pathways, Toxicity and Other Contaminant Characteristics

There were no changes in exposure pathways, toxicity, or other contaminant characteristics.

Data Evaluation

Based on the laboratory analysis of soil samples collected from confirmation soil boring number
2 (CB-2), detected TPH concentrations in the soil directly beneath the former Leaking Under
Storage Tank (LUST) range from 250 to 7,400 mg/kg. With the exception of the 7,400 mg/kg
concentration, all other detected TPH values are below the residential SRL of 4,100 mg/kg. The
TPH concentration of 7,400 mg/kg is above the residential SRL but below the non-residential
SRL of 14,000 mg/kg. Detected benzene concentrations ranged from 0.23 to 150 mg/kg. The
benzene concentrations detected at 140 feet bgs (150 mg/kg) and 150 feet bgs (2.5 mg/kg) were
above both the residential SRL (0.62 mg/kg) and non-residential SRL (1.4 mg/kg), respectively.
Detected toluene concentrations were below both the residential SRL (790 mg/kg) and the
non-residential SRL (2,700 mg/kg), respectively. Detected ethylbenzene concentrations were
below both the residential SRL (1,500 mg/kg) and the non-residential SRL (2,700 mg/kg),
respectively. Detected total xylenes concentrations were below both the residential (2,800mg/kg)
and non-residential SRL (2,800mg/kg). Analytical data indicates that SVE operation has
removed approximately 399, 514 pounds of TPH (approximately 66,584 gallons of
hydrocarbons) and reduced BTEX concentrations by 87 percent. Although benzene was detected
above AWQSs during the November 1998 groundwater-sampling event, the May 1999, May
2000 and August 2001 samples did not contain benzene above laboratory detection limits.
Groundwater monitoring has continued at the site®2,

GAENVIPROJ\800\891\finalfiveyearreview.rtf - - 84



Table 6-13

POST REMEDIATION CONCENTRATIONS IN SOIL AND USEPA REGION IX PRGS

FOR SURFACE AND SUBSURFACE SOIL (EXCAVATION WORKER)
PSC SS-42
Luke Air Force Base, Arizona

Post Remediation USEI_DA Region IX ADEQ SRL
Concentration Industrial PRG (mg/kg) *Risk or (mg/kg)

Constituent (mg/kg) 1996 2000 Hazard Residential Non-Residential
Cancer Effects ELCR
VOCs
Benzene ND 14 15 NA 0.62 14
Ethylbenzene [a] ND NC NC NA 1,500 2,700
Toluene [a] ND NC NC NA 790 2,700
(total) Xylenes [a] ND NC NC NA 2,800 2,800
Total Site Risk NA
Non-Cancer Effects HQ
TPH [b] ND NA NA NA 4,100 18,000
VOCs
Benzene ND NA 24 NA 0.62 14
Ethylbenzene [a] ND 230 230 NA 1,500 2,700
Toluene [a] ND 880 520 NA 790 2,700
(total) Xylenes [a] ND 320 210 NA 2,800 2,800
Hazard Index NA

All Units in milligrams per kilogram (mg/kg).

ADEQ SRL Avrizona Department of Environmental Quality 2000 Soil Remediation Level.

BNAs Base-neutral and extractable acids.

ELCR Excess lifetime cancer risk.

HQ Hazard quotient.

PRG Preliminary Remediation Goal.

USEPA U.S. Environmental Protection Agency.

ND - Non Detect

NA - Not Applicable

[a] The PRG is based on soil saturation.

[b] n-Hexane was used as a surrogate in the risk assessment for toxicity. A PRG for TRPHSs is not provided.

*Risk and Hazards are based upon 2000 Industrial PRGs

Exposure point concentrations are based upon second confirmation sampling analytical results from

1999 of the Soil Vapor Extraction and Confirmation Sampling Summary Report by ARCADIS Geraghty & Miller

dated May 22, 2000.

Surface soil samples were taken from a depth of 0 to 2 feet below ground surface.

Subsurface soil samples were taken from a depth of 2 to 16 feet below ground surface.
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Groundwater Protection Level (GPL) Modeling

As detailed in the ROD, vadose zone fate-and-transport modeling was previously conducted at
the site during the OU-1 remedial investigation13. 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 remedial investigation
did not predict whether these petroleum related compounds could cause a violation of the AWQS
at a point of compliance. As a result, groundwater protection levels (GPLs) had not been
previously established for the site. GPLs could not be calculated for TPH because there are no
numeric water quality standards established for TPH. GPLs can only be calculated for individual
constituents with AWQSs. Of the petroleum-related constituents with established AWQSs
detected at the site, BTEX compounds posed the greatest potential risk to human health. For
these reasons, GPLs calculated for BTEX are considered representative values established for
the protection of groundwater from the petroleum release at the site.

As a consequence of the limited depth of incorporation range presented in the ADEQ
“Alternative GPL” tables, a site-specific model had to be used to determine GPLs for the site.
The ADEQ screening model was selected for use in this evaluation. Several model 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 a variety of potential site
conditions in the event confirmation sampling at the site yields a different depth of incorporation
and depth to groundwater than indicated by previously collected site characterization data. The
results of the additional modeling runs are summarized below:

* GPLs calculated for benzene ranged from 8,685 mg/kg (180.45 ft depth of incorporation
and 295.28 ft depth to groundwater) to 400,600 mg/kg (180.45 ft depth of incorporation
and 328.10 ft depth to groundwater).

* GPLs calculated for the ethylbenzene ranged from 679 mg/kg (180.45 ft depth of
incorporation and 229.66 ft depth to groundwater) to GWNT at variable depths.

» GPLs calculated for toluene ranged from 35,310 mg/kg (180.45 ft depth of incorporation
and 229.66 ft depth to groundwater) to GWNT at variable depths.

» GPLs calculated for xylenes ranged from 23,580 mg/kg (180.45 ft depth of incorporation
and 229.66 ft depth to groundwater) to GWNT at variable depths.
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Concentrations of BTEX remaining in the soils are protective of groundwater. Analytical results
and the GPL model also indicate that remediation has decreased hydrocarbon concentrations to
this protective point and further remediation is not needed. However, because constituents of
concern were detected at a depth of 140 feet bgs, it was prudent to conduct groundwater
monitoring.

Assessment

Is the remedy functioning as intended by decision documents?

The objective of the remedial action was to clean up impacted soil and prevent migration to
groundwater. Analytical data indicates that SVE operation has removed approximately 399,514
pounds of TPH (approximately 66,584 gallons of hydrocarbons) and reduced BTEX
concentrations by 87 percent. TPH and BTEX were not detected above laboratory detection
limits during the most recent groundwater results.

Are the assumptions used at the time of the remedy selection still valid?

The assumptions made at the time of the remedy selection are still valid.

Has any other information come up that could question the protectiveness of the remedy?

No additional information has come to light that could call into question the protectiveness of the
remedy.

Issues
No issues were discovered as part of this five-year review.

Recommendations and Follow-up Activities

MW-121 and MW-125R will be monitored as part of future five-year reviews. No other
recommendations or follow-up activities are suggested at this time.
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Protectiveness Statement

The remedy at PSC SS-42 is protective of human health and the environment and exposure
pathways that could result in unacceptable risks are being controlled.

6.3 Review Process for OU-2 PSCs

OU-2 PSCs for which there was no action taken (refer to discussion in Section 1.1.3 and
information in Table 3-1) include the following:

« OT-04
« DP-05
 FT-06
» FT-07TW
« DP-22
« SD-40

A comparison of the EPC for a given COC in the combined surface and subsurface soil, with
USEPA Region IX industrial PRGS (1996 and 2000) and ADEQ residential and non-residential
SRLs is in Appendix C. EPCs were taken from the 95 percent upper confidence limit (one-tailed)
on the mean assuming a normal distribution.

OU-2 PSCs for which remedies were selected based on the results of risk assessment include the
following:

« ST-18
« DP-23

For OU-2 PSCs, 1991 USEPA Region IX PRGs were originally used to establish performance
standards. To evaluate changes in standards as part of this five-year review, cancer risks and
non-cancer hazards were recalculated for each COC using 2000 USEPA Region IX industrial
PRGs and post remediation exposure point concentrations for Base worker and excavation
worker scenarios as applicable. The analysis of standard changes also included a review of 1996
USEPA industrial PRGs. ADEQ SRLs were also reviewed since they were used to evaluate
residential use standards. USEPA Region IX PRGs for 1991, 1996 and 2000 are in Appendix D.
Changes in standards are evaluated with respect to the continued effectiveness of the
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remedies that were implemented based on a non-cancer HI greater than or equal to 1.0 or an
ELCR greater than the risk of 1x10° to 1x10™.

6.3.1 PSC ST-18 Facility 993

Remedial Actions

Remedy Selection

As stated in the OU-2 ROD, the remedy selected for PSC ST-18 consisted of the following:
* Inspection and maintenance of concrete cap
» Institutional controls
* Monitoring of groundwater every five years

Remedy Implementation

The implementation of the remedy for PSC ST-18 is summarized as follows:

» The site was capped with nine inches of concrete, underlain by six inches of base course
and a 30-mil HDPE liner as part of the RCRA closure requirement in 1987.

» The integrity of the cap has been maintained through annual inspections of the concrete
and joints and repairs as needed in accordance with the Air Force design guidance for
airfield pavement maintenance and recommendations contained in the annual inspection
report. Annual inspection reports are maintained at the Environmental Flight office of
Luke AFB. A visual inspection was conducted in August 2000 and the need for some
repairs was identified. Recommended repairs were performed in August 2001. The
annual inspection report dated October 2001 documents the successful completion of
repairs.

» According to the ROD, a deed restriction would be placed on the site as part of the
surface controls to prevent removal of the cap and excavation of the soil. A DEUR has
been filed with the ADEQ for this site.

» The other surface control at the site is the Base perimeter fence monitored 24-hours a day
which prevents public access and exposure.
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» Groundwater at the site has been monitored semiannually since 1991. A review of the site
data was conducted in 2000 and it was concluded that groundwater monitoring was not
necessary at the site™,

» The FCOR states that groundwater monitoring will be conducted at the site as part of
each five-year review. Well MW-114 was monitored in October 2001 as part of the
five-year review process. No constituent s exceeded standards in the sample from
MW-114.

System Operation and Maintenance

Operation and maintenance has included annual inspections of the cap. The integrity of the cap
has been maintained through annual inspections of the concrete and joints and repairs have been
conducted as needed in accordance with the Air Force design guidance for airfield pavement and
maintenance and recommendations contained in the annual inspection reports. The cost of the
cap in 1987 was $122,300. The annual cap inspection is $2,500. To date, the costs of repairs to
the cap have been $12,118. An additional $3,880 in repairs is scheduled for 2001.

Progress Since the Last Five-year Review

This is the first five-year review conducted for the site.
Five-year Review Process

Five-year Review Findings

Site Inspection

Comments made during the site inspection of PSC ST-18 are noted under recommendations and
follow-up activities below. No changes in land use were observed since implementation of the
remedy. Photographs of PSC ST-18 taken as part of the site inspection are in Appendix E.

s Geraghty & Miller, Inc., 2000. RCRA Facility Investigation Summary Report Facility #993 (PSC ST-18), Luke
Air Force Base, Arizona, December 19, 2000.
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Changes to Standards

A comparison of exposure point concentrations in surface and subsurface soils and USEPA
Region IX PRGs for an excavation worker is in Table 6-14. The comparison indicates that PSC
ST-18 is still within the acceptable risk range.

Changes in Exposure Pathways, Toxicity and Other Contaminant Characteristics

There were no changes in exposure pathways, toxicity, or other contaminant characteristics.
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Table 6-14

POST REMEDIATION CONCENTRATIONS IN SOIL AND USEPA REGION IX PRGS
FOR SURFACE AND SUBSURFACE SOIL (EXCAVATION WORKER)
PSC ST-18
Luke Air Force Base, Arizona

. USEPA Region 1X ADEQ SRL
Post Remediation :
Concentration Industrial PRG (mg/kg) *Risk or (mgkg)

Constituent (mg/kg) 1996 2000 Hazard Residential Non-Residential
Cancer Effects ELCR
VOCs
Ethylbenzene 0.15 NC NC NA 1,500 2,700
Xylenes 13 NC NC NA 2,800 2,800
BNAs
Benzo(a)anthracene 0.43 2.6 29 1.5E-07 6.1 26
Benzo(b)fluoranthene 0.77 2.6 29 2.7E-07 6.1 26
Benzo(a)pyrene 0.43 0.26 0.29 1.5E-06 0.61 2.6
Benzyl alcohol 0.42 100,000 100,000 4.2E-12 20,000 200,000
Bis(2-Ethylhexyl)phthalate 0.075 140 180 4.2E-10 320 1,400
Chrysene 0.92 7.2 62 1.5E-08 610 2,600
Indeno (1,2,3-cd)pyrene 0.34 0.61 0.62 5.5E-07 6.1 26
Total Site Risk 2E-06
Non-Cancer Effects HQ
VOCs
Ethylbenzene 0.15 230 230 6.5E-04 1,500 2,700
Xylenes 13 320 210 6.2E-03 2,800 2,800
BNAs
Benzo(a)anthracene [b] 0.43 800 190 2.3E-03 6.1 26
Benzo(b)fluoranthene [b] 0.77 800 190 4.1E-03 6.1 26
Benzo(g,h,i)perylene [a] 0.56 100 54,000 1.0E-05 NA NA
Benzo(a)pyrene [b] 0.43 800 190 2.3E-03 0.61 2.6
Benzyl alcohol 0.42 100,000 100,000 4.2E-06 20,000 200,000
Bis(2-ethylhexyl)phthalate [c] 0.075 140 180 NA 320 1,400
Chrysene [c] 0.92 7.2 62 NA 610 2,600
Fluoranthene 0.49 27,000 30,000 1.6E-05 2,600 27,000
2-Methylnaphthalene [d] 0.35 800 190 0.00 NE NE
Phenanthrene [a] 0.18 100 54,000 3.3E-06 NA NA
Pyrene 0.56 100 54,000 1.0E-05 2,000 20,000
TRPHs ND NA NA NA 4,100 18,000
Hazard Index 0.02

All Units in milligrams per kilogram (mg/kg).

ADEQ SRL Avrizona Department of Environmental Quality 2000 Soil Remediation Level.

BNAs Base-neutral and extractable acids.

ELCR Excess lifetime cancer risk.

HQ Hazard quotient.

NA Not Applicable

ND Non-detect

PRG Preliminary Remediation Goal.

TRPHs Total recoverable petroleum hydrocarbons.

USEPA U.S. Environmental Protection Agency

[a] Pyrene is used as a surrogate.
[b] The PRG is based on naphthalene non-carcinogenic effects.
The hazard quotient presented under non-cancer effects is actually just the ratio of the PRG to the soil concentration.
[c] The PRG is based on carcinogenic effects so a non-cancer hazard quotient is not calculated.
[d] Napthalene is used as a furrogate for comparison to the Region IX PRG.

*Risk and Hazards are based upon 2000 Industrial PRGs

Surface soil samples were taken from a depth of 0 to 2 feet below ground surface.

Subsurface soil samples were taken from a depth of 2 to 10 feet below ground surface.

Post remediaiton concentrations were taken from the maximum concentration of the constituent

within a medium from a depth of 0 through 10 feet from Figures 2 and 4 of the RCRA Facility Investigation
Summary Report Facility #993 (PSC ST-18) by Geraghty & Miller, Inc., date December 19, 2000.

92



ARCADIS

Data Evaluation

Soil samples collected in 1992 had concentrations of TRPH ranging up to 17,000 mg/kg. BTEX,
1,1-DCA, 1,1,2,2-tetrachloroethane, TCE, and PCE were also detected. Lead was detected above
the background UTLs. The highest concentration of lead was 32 mg/kg. The risk assessment
conducted for the site concluded that the most conservative ELCR and HI were 3 x 10° and 0.1,
respectively. The purpose of the institutional controls at the site are to ensure the integrity of the
concrete cap.

Assessment

Is the remedy functioning as intended by decision documents?

The objective of the remedial action was to prevent exposure to the contaminated soil. By
maintaining the integrity of the cap, implementing surface controls, and continuing groundwater
monitoring, the remedy is functioning as intended.

Are the assumptions used at the time of the remedy selection still valid?

The assumptions made at the time of the remedy selection are still valid.

Has any other information come up that could question the protectiveness of the remedy?

No additional information has come to light that could call into question the protectiveness of the
remedy.

Issues
According to the ROD, a deed restriction should be placed on the site as part of the institutional
controls to prevent removal of the cap and excavation of the soil. A Declaration of

Environmental Use Restriction (DEUR) for PSC ST-18 has been filed with the ADEQ.

Recommendations and Follow-up Activities

The following are the recommendations or follow-up activities suggested at this time:
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»  According to the ROD, a deed restriction needs to be placed on the site as part of the
institutional controls. A DEUR has been filed with the ADEQ to restrict residential land
use in the future.

*  As part of the inspection, it was noted the concrete cap is in good condition and is well
maintained by Luke AFB and that maintenance of cracks in the concrete is less critical
given the presence of the geomembrane layer. The cap will continue to be inspected
annually.

e MW-114 and MW-122 will be monitored annually for VOCs and the results evaluated as
part of the next five-year review.

Protectiveness Statement

The remedy at PSC ST-18 Facility 993 currently protects human health and the environment
because the cap prevents exposure in the short term. However, in order for the remedy to be
protective in the long term, a DEUR will be placed at the site to ensure long-term protectiveness.
In addition, MW-114 and WM-122 will be monitored for VOCs and evaluated as part of the next
five-year review.

6.3.2 PSC DP-23 Old Surface Impoundment West of Facility 993
Remedial Actions

Remedy Selection

In accordance with the OU-2 ROD, the selected remedy for the southern portion of PSC DP-23
consisted of the following:

*  Excavation

*  Ex-situ biological treatment
*  On-site disposal

*  Monitoring

The selected remedy for the northern portion of PSC DP-23 was no action.
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Remedy Implementation

Southern Portion of PSC DP-23

The implementation of the remedy for the southern portion of PSC DP-23 is summarized as
follows:

e In 1995, a preliminary soil survey was conducted by Environmental Chemical
Corporation (ECC) to determine the exact extent of the impacted soil®*,

» Based on the results of the preliminary survey, the USACE requested a more detailed site
characterization.

» Additional samples were collected and ECC used the results to determine the area for
excavation.

e ECC constructed berms to contain impacted soil and divert surface runoff away from the
excavation areas.

» An on-site containment cell was constructed and lined with a 40 mil HDPE liner and
topped with approximately six inches of native soil to protect the liner.

» ECC excavated 625 cubic yards of soil, which was transferred to the containment cell.

* The soil was mixed with alfalfa, manure, wood chips and green waste according to ratios
established by Woods End Research Laboratory during computer optimization studies to
form a compost.

» Composite samples were collected to determine the baseline levels of benzo(a)pyrene.

* The soil was tilled and watered and monitored daily for temperature, oxygen, and
moisture content.

» Interim sampling was conducted after the compost had been processed for 60 days from
the same locations as the baseline samples with a final sampling event was conducted
after 120 days.

» The interim sample results indicated one quarter of the soil remained above PRGs.

» The soil was composted for an additional 60 days.

* Environmental Chemical Corporation, 1997. Closure Report, Site DP-23, Soil Composting at Luke Air Force
Base, Arizona, August 27, 1997.
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» Samples collected after the additional 60 days of composting indicated benzo(a)pyrene
concentrations were below PRGs.

» Upon completion of the remediation, the site was restored to its original condition and
the liner was disposed at a local landfill.

* The PAH concentrations were compared to analytical detection limits and not PRGs. This
was done because the evaluation of risk determined that the risk associated with the
higher concentrations was acceptable based on the potential for exposure of a base
worker or construction worker to PAH at DP-23 south.

» The site was closed based on completion of remediation

Northern Portion of PSC DP-23

While the extent of impacted soil was being determined for the southern portion of the site it
became apparent that the contamination extended northward. The implementation of the remedy
for the northern portion of PSC DP-23 is summarized as follows:

* In 1996, Dames & Moore performed a risk-based assessment for the northern portion of
PSC DP-23 based on two rounds of soil sampling conducted to characterize soil impacts
at the site® and the results of samples collected by ECC in 1995. The extent of
contamination to the north was never fully determined due to the tarmac at the northern
most reaches of the site. Due to mission impact, no samples were collected from under
the tarmac.

» Dames & Moore used the 1996 EPA Region IX PRG tables for soil to calculate the
potential risk. Dames & Moore concluded that over the entire extent of the site, the
predicted risk associated with exposure to carcinogens from PAHSs in the surface soil was
1 x 10 and that predicted risks associated with exposure to subsurface soils ranged from
6 x10°to 2 x 10°.

» These risks calculated by Dames & Moore were within the acceptable range of 1 x 10° to
1 x 10 for industrial sites according to EPA and ADEQ standards.

e Although Dames & Moore did not recommend soil remediation, they did recommend a
VEMUR be implemented on the site.

e 1In 2001, a DEUR was filed with the ADEQ.

% Dames & Moore, 1998. Final Site DP-23 Phase Il Remedial Design Report, Luke Air Force Base, Arizona, April
1998.
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System Operation and Maintenance

No operation and maintenance was required for the remedy selected. Remedial costs for the
southern portion of PSC DP-23 were $735,805. The cost of the risk-based assessment for the
northern portion of PSC DP-23 was $149,159.

Progress Since the Last Five-year Review

This is the first five-year review conducted for the site.

Five-year Review Findings

Site Inspection

There were no comments during the site inspection of PSC DP-23. No changes in land use were
observed since implementation of the remedy. Photographs of PSC DP-23 taken as part of the
site inspection are in Appendix E.

Changes to Standards

Southern Portion of PSC DP-23

A comparison of exposure point concentrations in sub-surface soils utilizing post-remediation
data and USEPA Region IX PRGs is in Tables 6-15. The comparison indicates the southern
portion of PSC DP-23 is within the acceptable risk range.

Northern Portion of PSC DP-23

A comparison of exposure point concentrations in surface soils and USEPA Region IX PRG’s
for a base worker and surface and sub-surface soils and USEPA Region IX PRG’s for an
excavation worker are in Tables 6-16 and 6-17, respectively. The comparison indicates the
northern portion of PSC DP-23 is within the acceptable risk range for industrial land use and
outside the acceptable risk range for residential land use. A DEUR for this portion of the site has
been filed with the ADEQ to provide long-term protectiveness.
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Changes in Exposure Pathways, Toxicity and Other Contaminant Characteristics

There were no changes in exposure pathways, toxicity, or other contaminant characteristics.

Data Evaluation

Southern Portion of PSC DP-23

The impacted soil at the site was remediated. Post-remediation soil samples collected from the
walls and floors of the excavation indicate the site has been remediated to residential standards.
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Table 6-15

POST REMEDIATION CONCENTRATIONS IN SOIL AND USEPA REGION IX PRGS
FOR SURFACE SOIL (BASE WORKER)

PSC DP-23 (NORTHERN PORTION)

Luke Air Force Base, Arizona

Post Remediation USE_PA Region IX ADEQ SRL
Concentration Industrial PRG (mg/kg) *Risk or (markg)

Constituent (markg) 1996 2000 Hazard Residential Non-Residential
Cancer Effects ELCR
BNAs
Benzo(a)anthracene 35.0 2.6 2.9 1.2E-05 6.1 26
Benzo(a)pyrene 35.0 0.26 0.29 1.2E-04 0.61 2.6
Benzo(b)fluoranthene 57.0 2.6 29 2.0E-05 6.1 26
Benzo(k)fluoranthene 18.0 26 29 6.2E-07 61 260
Chrysene 28.0 7.2 62 4.5E-07 610 2,600
Dibenzo(a,h)anthracene 25 0.26 0.29 8.6E-06 0.61 26
Indeno(1,2,3-cd)pyrene 31.0 0.61 0.62 5.0E-05 6.1 26
Total Site Risk 2.1E-04
Non-Cancer Effects HQ
BNASs
Acenaphthene 1.1 110 38,000 2.9E-05 3,900 41,000
Acenaphthylene <5 NA NA NA NA NA
Anthracene 3.50 5.7 100,000 3.5E-05 20,000 200,000
Benzo(g,h,i)perylene [a] 33.00 100 54,000 6.1E-04 NA NA
Fluoranthene 33 27,000 30,000 1.1E-03 2,600 27,000
Fluorene 5 90 33,000 1.5E-04 2,600 27,000
Napthalene 7.6 240 190 4.0E-02 2,600 27,000
Phenanthrene [a] 14 100 54,000 2.6E-04 NA NA
Pyrene 40 100 54,000 7.4E-04 2,000 20,000
Hazard Index 0.04

All Units in milligrams per kilogram (mg/kg).

ADEQ SRL Arizona Department of Environmental Quality 2000 Soil Remediation Level.

BNAs Base-neutral and extractable acids.

ELCR Excess lifetime cancer risk.

HQ Hazard quotient.

NA Not available.

NC Not carcinogenic.

PRG Preliminary Remediation Goal.

USEPA U.S. Environmental Protection Agency.

[a] Pyrene is used as a surrogate.

*Risk and Hazard are based upon 2000 Industrial PRGs

Surface soil samples were taken from a depth of 0 to 3 feet below ground surface.

Subsurface soil samples were taken from a depth of 3 to 10 feet below ground surface.

The cancer effect concentrations were based on the maximum exposure concentrations in the surface soil. These

concentrations came from one sample, which contained the highest concentrations of BNAs, and exceed the risk value

of 1.0E-04. The remaining sample concentrations for BNAs do not exceed the risk value of 1.0E-04.

Post remediation information was obtained from the Final Site DP-23 Phase Il Remedial Design Report by Dames &

Moore, dated April 10, 1998.
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Table 6-16

POST REMEDIATION CONCENTRATIONS IN SOIL AND USEPA REGION IX PRGS
FOR SURFACE AND SUBSURFACE SOIL (BASE AND EXCAVATION WORKER)
PSC DP-23 (SOUTHERN PORTION)

Luke Air Force Base, Arizona

Post Remediation USEI_DA Region IX ADEQ SRL
Concentration Industrial PRG (mg/kg) *Risk or (mg/kg)

Constituent (mg/kg) 1996 2000 Hazard Residential Non-Residential
Cancer Effects ELCR
BNAs
Benzo(a)pyrene 0.508 0.26 0.29 1.8E-06 0.61 2.6
Benzo(b)fluoranthene ND 2.6 2.9 NA 6.1 26
Indeno(1,2,3)pyrene ND 0.61 0.62 NA 6.1 26
Total Site Risk 1.8E-06
Non-Cancer Effects HQ
BNAs
Benzo(a)pyrene 0.508 0.26 0.29 NA 0.61 2.6
Benzo(b)fluoranthene ND 2.6 29 NA 6.1 26
Indeno(1,2,3)pyrene ND 0.61 0.62 NA 6.1 26
Hazard Index NA

All Units in milligrams per kilogram (mg/kg).

ADEQ SRL Avrizona Department of Environmental Quality 2000 Soil Remediation Level.

BNAs Base-neutral and extractable acids.

ELCR Excess lifetime cancer risk.

HQ Hazard quotient.

NA Not available.

NC Not carcinogenic.

ND Non-detect.

PRG Preliminary Remediation Goal.

USEPA U.S. Environmental Protection Agency.

[a] Pyrene is used as a surrogate.

*Risk and Hazard are based upon 2000 Industrial PRGs

Soil samples were taken from depths of O to 2 feet, 4 to 6 feet, and 8 to 10 feet below ground surface.

Post remediation concentration data was obtained from the Closure Report, Site DP-23, Soil Composting, by

Environmental Chemical Corporation, dated August 27, 1997.
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Table 6-17

POST REMEDIATION CONCENTRATIONS IN SOIL AND USEPA REGION IX PRGS
FOR SURFACE AND SUBSURFACE SOIL (EXCAVATION WORKER)
PSC DP-23 (NORTHERN PORTION)
Luke Air Force Base, Arizona

Post Remediation USEI_DA Region IX ADEQ SRL
Concentration Industrial PRG (mg/kg) *Risk or (ma/kg)

Constituent (ma/kg) 1996 2000 Hazard Residential Non-Residential
Cancer Effects ELCR
BNAs
Benzo(a)anthracene 8.11 2.6 2.9 2.8E-06 6.1 26
Benzo(a)pyrene 8.03 0.26 0.29 2.8E-05 0.61 2.6
Benzo(b)fluoranthene 13.8 2.6 2.9 4.8E-06 6.1 26
Benzo(k)fluoranthene 5.1 26 29 1.8E-07 61 260
Chrysene 6.8 7.2 62 1.1E-07 610 2,600
Dibenz(a,h)anthracene 8.0 0.26 0.29 2.8E-05 0.61 26
Indeno(1,2,3-cd)pyrene 7.3 0.61 0.62 1.2E-05 6.1 26
Total Site Risk 7.5E-05
Non-Cancer Effects HQ
BNAs
Acenaphthene 1.6 110 38,000 4.2E-05 3,900 41,000
Acenaphthylene <1.6 NA NA NA NA NA
Anthracene 9.8 5.7 100,000 9.8E-05 20,000 200,000
Benzo(g,h,i)perylene [a] 145 100 54,000 2.7TE-03 NA NA
Fluoranthene 110 27,000 30,000 3.7E-03 2,600 27,000
Fluorene 15 90 33,000 4.5E-05 2,600 27,000
Napthalene 17.9 240 190 9.4E-02 2,600 27,000
Phenanthrene [a] 442 100 54,000 8.2E-04 NA NA
Pyrene 147 100 54,000 2.7E-03 2,000 20,000
Hazard Index 0.1

All Units in milligrams per kilogram (mg/kg).

ADEQ SRL Avrizona Department of Environmental Quality 2000 Soil Remediation Level.

BNAs Base-neutral and extractable acids.

ELCR Excess lifetime cancer risk.

HQ Hazard quotient.

NA Not available.

NC Not carcinogenic.

PRG Preliminary Remediation Goal.

USEPA U.S. Environmental Protection Agency.

[a] Pyrene is used as a surrogate.

*Risk and Hazard are based upon 2000 Industrial PRGs

Surface soil samples were taken from a depth of 0 to 3 feet below ground surface.

Subsurface soil samples were taken from a depth of 3 to 10 feet below ground surface.

Post remediation information was obtained from the Final Site DP-23 Phase 1| Remedial Design Report by Dames &

Moore, dated April 10, 1998.

The northern portion of DP-23 is capped and affected soils are inaccessible to base and construction

workers, therefore there is no exposure to the impacted soils.
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ARCADIS

Northern Portion of PSC DP-23

No remedial action was performed on this site. A risk-based assessment was conducted by
Dames & Moore*® and concluded that the potential risk from exposure to the carcinogenic PAHs
was between 1 x 10° and 1 x 10™. The potential risk meets the acceptable ranges for industrial
sites but does not meet the acceptable limit for residential sites. Therefore, a DEUR should be
implemented on the site. The risk-based assessment used 1996 PRGs, which are more stringent
than the 2000 PRGs.

Assessment

Is the remedy functioning as intended by decision documents?

The objective of the remedial action established in the OU-2 ROD was to clean up impacted soil
in the southern portion of PSC DP-23. Since the soil was successfully remediated to residential
standards, the remedy is considered protective.

Are the assumptions used at the time of the remedy selection still valid?

The assumptions made at the time of the remedy selection are still valid.

Has any other information come up that could guestion the protectiveness of the remedy?

No additional information has come to light that could call into question the protectiveness of the
remedy.

Issues

The northern portion of PSC DP-23 requires a DEUR to provide long-term protectiveness.

% Dames & Moore, 1998. Final DP-23 Phase Il Remedial Desgn Report, Luke Air Force Base, Arizona.
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ARCADIS

Recommendations and Follow-up Activity

The following are the recommendations or follow-up activities suggested at this time:

* A DEUR needs to be finalized for the northern portion of PSC DP-23 since the site was not
remediated to residential standards.

Protectiveness Statement

The remedy for the southern portion of PSC DP-23 is protective of human health and the
environment. To ensure conditions for the northern portion of PSC DP-23 are protective of
human health and the environment in the long-term, a DEUR has been filed with the ADEQ.

6.4 Groundwater Review
A comparison of exposure point concentrations in groundwater (maximum concentrations for the

period of record) and USEPA Region 1X 2000 PRGs for tap water and ADEQ aquifer water
quality standards are in Tables 6-18 through 6-26, respectively, for the following PSCs:

* RW-02
« DP-05
* FT-06
 FT-07
 ST-18
« SD-20
« SD-21
 SD-38
» SS-42

The comparison indicates groundwater is within the acceptable risk range for applicable PSCs.
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Table 6-18

MAXIMUM EXPOSURE POINT CONCENTRATIONS IN GROUNDWATER

AND USEPA REGION IX PRGS
FOR PSC RW-02
(MW-115; MW-116; MW-124)
Luke Air Force Base, Arizona

Exposure Point

USEPA Region I1X

Concentration Tap Water PRG (mg/L) *Risk or ADEQ 2000 Aquifer Water

Constituent (mg/L) 2000 Hazard Qualtiy Standards (mg/L)
Cancer Effects ELCR
Inorganics
Arsenic 0.017 0.000045 3.8E-04 0.05
Barium 0.071 NC NC 2
Chromium 0.058 NC NC 0.1
Copper 0.276 NC NC NA
Lead 0.018 NC NC 0.05
Nickel 0.042 NC NC NA
Zinc 0.86 NC NC NA
Total Site Risk 4E-04
Non-Cancer Effects HQ
Inorganics
Arsenic 0.017 0.011 1.5E+00 0.05
Barium 0.071 2.6 2.7E-02 2
Chromium [a] 0.058 0.11 5.3E-01 0.1
Copper 0.276 14 2.0E-01 NA
Lead 0.018 NA - 0.05
Nickel [b] 0.042 0.73 5.8E-02 NA
Zinc 0.86 11 7.8E-02 NA
Hazard Index 2

ADEQ Arizona Department of Environmental Quality.

ELCR Excess lifetime cancer risk.

HQ Hazard quotient.

NA Not available.

NC Non-Carcinogenic.

PRG Preliminary Remediation Goal.

USEPA U.S. Environmental Protection Agency.

[a] PRG is based on chromium VI non-carcinogenic effects.
[b] The PRG is based on nickel (soluble salts).

*Risk and Hazards are based upon 2000 Tap Water PRGs
MW-115 was abandoned on 2/7/95

MW-116 is to be abandoned.

MW-124 is to be abandoned.

(The metals in this table are based upon the maximum range of detects in the Occurrence of Constituents Detected in Groundwater
Samples at PSC RW-02 table in the Basewide Risk Assessment. The analysis of the latest sampling event conducted on May 12,
1998, indicated the constituents analyzed were at non-detect levels.)

Arsenic background levels in the State of Arizona regularly exceed the

PRG’s. Arsenic is present at this site within background levels, and when

taken out of the equation the ELCR and hazard index are
within acceptable risk ranges.
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Table 6-19

MAXIMUM EXPOSURE POINT CONCENTRATIONS IN GROUNDWATER

AND USEPA REGION IX PRGS
FOR PSC DP-05
(MW-104; MW-105; MW-106)
Luke Air Force Base, Arizona

USEPA Region IX

Exposure Point ADEQ 2000 Aquifier
Concentration Tap Water PRG (mg/L) *Risk or Water Qualtiy Standards
Constituent (mg/L) 2000 Hazard (mg/L)
Cancer Effects ELCR
Inorganics
Arsenic 0.014 0.000045 3.1E-04 0.05
Barium 0.27 NC NC 2
Chromium 0.034 NC NC 0.1
Copper 0.04 NC NC NA
Lead 0.017 NC NC 0.05
Zinc 12 NC NC NA
Total Site Risk 3E-04
Non-Cancer Effects ____Ho
Inorganics
Arsenic 0.014 0.011 1.3E+00 0.05
Barium 0.27 2.6 1.0E-01 2
Chromium [a] 0.034 0.11 3.1E-01 0.1
Copper 0.04 14 2.9E-02 NA
Lead 0.017 NA NA 0.05
Zinc 12 11 1.1E-01 NA
Hazard Index 2

ADEQ Arizona Department of Environmental Quality.
ELCR Excess lifetime cancer risk.

HQ Hazard quotient.

NA Not available.

NC Non-Carcinogenic.

PRG Preliminary Remediation Goal.

USEPA U.S. Environmental Protection Agency.

[a] PRG is based on chromium VI non-carcinogenic effects.

*Risk and Hazards are based upon 2000 Tap Water PRGs

MW-104 was abandoned.

MW-105 was abandoned.

MW-106 was abandoned.

(The metals in this table are based upon the maximum range of detects in the Occurrence of Constituents Detected in Groundwater
Samples at PSC DP-05 table in the Basewide Risk Assessment. The analysis of the latest sampling event conducted on May 12,
1998, indicated the constituents analyzed were at non-detect levels.)

Arsenic background levels in the State of Arizona regularly exceed the
PRG’s. Arsenic is present at this site within background levels, and when
taken out of the equation the ELCR and hazard index are

within acceptable risk ranges.
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Table 6-20

MAXIMUM EXPOSURE POINT CONCENTRATIONS IN GROUNDWATER

AND USEPA REGION IX PRGS
FOR PSC FT-06
(MW-107; MW-108)
Luke Air Force Base, Arizona

Exposure Point

USEPA Region IX

Tap Water PRG (mg/L)

Concentration *Risk or ADEQ 2000 Aquifier Water
Constituent (mg/L) 2000 Hazard Qualtiy Standards (mg/L)
Cancer Effects ELCR
Inorganics
Arsenic 0.016 0.000045 3.6E-04 0.05
Barium 0.214 NC NC 2
Chromium 0.054 NC NC 0.1
Copper 0.019 NC NC NA
Lead 0.01 NC NC 0.05
Nickel 0.022 NC NC NA
Selenium 0.011 NC NC 0.05
Zinc 2.05 NC NC NA
Total Site Risk 4E-04
Non-Cancer Effects HQ
Inorganics
Arsenic 0.016 0.011 1.5E+00 0.05
Barium 0.214 2.6 8.2E-02 2
Chromium [a] 0.054 0.11 4.9E-01 0.1
Copper 0.019 1.4 1.4E-02 NA
Lead 0.01 NA - 0.05
Nickel [b] 0.022 0.73 3.0E-02 NA
Selenium 0.011 0.18 6.1E-02 0.05
Zinc 2.05 11 1.9E-01 NA
Hazard Index 2

ADEQ
ELCR
HQ
NA
NC
PRG
USEPA

Arizona Department of Environmental Quality.

Excess lifetime cancer risk.

Hazard quotient.
Not available.
Non-Carcinogenic.

Preliminary Remediation Goal.

U.S. Environmental Protection Agency.

[a] The PRG is based on chromium VI non-carcinogenic effects.
[b] The PRG is based on nickel (soluble salts).

*Risk and Hazards are based upon 2000 Tap Water PRGs

MW-107 is abandond.

MW-108 is to be abandoned.
(The metals in this table are based upon the maximum range of detects in the Occurrence of Constituents Detected in Groundwater
Samples at PSC FT-06 table in the Basewide Risk Assessment. The analysis of the latest sampling event conducted on June 6,

1996, indicated the constituents analyzed were at non-detect levels.)

Arsenic background levels in the State of Arizona regularly exceed the
PRG’s. Arsenic is present at this site within background levels, and when

taken out of the equation the ELCR and hazard index are

within acceptable risk ranges.
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Table 6-21

MAXIMUM EXPOSURE POINT CONCENTRATIONS IN GROUNDWATER
AND USEPA REGION IX PRGS
FOR PSC FT-07
(MW-109; MW-110; MW-111; MW-118; MW-123)
Luke Air Force Base, Arizona

Exposure Point USEPA Region IX ADEQ 2000 Aquifier
Concentration Tap Water PRG (mg/L) *Risk or Water Qualtiy Standards

Constituent (mg/L) 2000 Hazard (mg/L)
Cancer Effects ELCR
Inorganics
Barium 0.32 NC NC 2
Chromium 0.024 NC NC 0.1
Copper 0.032 NC NC NA
Lead 0.008 NC NC 0.05
Zinc 1.07 NC NC NA
Total Site Risk NC
Non-Cancer Effects HQ
Inorganics
Barium 0.32 2.6 1.2E-01 2
Chromium [b] 0.024 0.11 2.2E-01 0.1
Copper 0.032 1.4 2.3E-02 NA
Lead 0.008 NA - 0.05
Zinc 1.07 11 9.7E-02 NA
Hazard Index 0.5

ADEQ Arizona Department of Environmental Quality.

ELCR Excess lifetime cancer risk.

HQ Hazard quotient.

NA Not available.

NC Non-Carcinogenic.

PRG Preliminary Remediation Goal.

USEPA U.S. Environmental Protection Agency.

[a] Compund was detected but reported value is estimated.

[b] The PRG is based on chromium VI non-carcinogenic effects.

*Risk and Hazards are based upon 2000 Tap Water PRGs

MW-109 is to be abandoned.

MW-110 was abandoned 2/7/95.

MW-111 was abandoned 11/21/96.

MW-118 is to be abandoned.

MW-123 is to be abandoned.

(The metals in this table are based upon the maximum range of detects in the Occurrence of Constituents Detected in Groundwater
Samples at PSC FT-07 table in the Basewide Risk Assessment. The analysis of the latest sampling event conducted on May 19,
1999, indicated the constituents analyzed were at non-detect levels.)
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Table 6-22

MAXIMUM EXPOSURE POINT CONCENTRATIONS IN GROUNDWATER

AND USEPA REGION IX PRGS
FOR PSC ST-18
(MW-2; MW-3; MW-4; MW-5; MW-114; MW-122)
Luke Air Force Base, Arizona

Exposure Point USEPA Region IX

Concentration Tap Water PRG (mg/L) *Risk or ADEQ 2000 Aquifier Water

Constituent (mg/L) 2000 Hazard Quality Standards (mg/L)
Cancer Effects ELCR
VOCs
cis-1,2-Dichloroethene 0.00094 NC NC 0.07
Trichloroethene 0.002 0.0016 1.3E-06 0.005
Tetrachloroethene 0.00095 0.0011 8.6E-07 0.005
Inorganics
Arsenic 0.019 0.000045 4.2E-04 0.05
Barium 0.26 NC NC 2
Chromium 0.12 NC NC 0.1
Copper 0.13 NC NC NA
Lead 0.026 NC NC 0.05
Nickel 0.051 NC NC NA
Selenium 0.006 NC NC 0.05
Zinc 8.7 NC NC NA
Total Site Risk 4E-04
Non-Cancer Effects HQ
VOCs
cis-1,2-Dichloroethene 0.00094 61 1.5E-05 0.07
Trichloroethene 0.002 0.0016 1.3E+00 0.005
Tetrachloroethene 0.00095 0.0011 8.6E-01 0.005
Inorganics
Arsenic 0.019 0.011 1.7E+00 0.05
Barium 0.26 2.6 1.0E-01 2
Chromium [c] 0.12 0.11 1.1E+00 0.1
Copper 0.13 14 9.3E-02 NA
Lead 0.026 NA - 0.05
Nickel [d] 0.051 0.73 7.0E-02 NA
Selenium 0.006 0.18 3.3E-02 0.05
Zinc 8.7 11 7.9E-01 NA
Hazard Index 6

ADEQ Arizona Department of Environmental Quality.

ELCR Excess lifetime cancer risk.

HQ Hazard quotient.

NA Not available.

NC Non-Carcinogenic.

PRG Preliminary Remediation Goal.

USEPA U.S. Environmental Protection Agency.

[a] Compound was detected but reported value is estimated.

[b] The PRG is based on bromodichloromethane carcinogenic effects, a non-carcinogenic value is not available.
[c] The PRG is based on chromium VI non-carcinogenic effects.

[d] The PRG is based on nickel (soluble salts).

*Risk and Hazards are based upon 2000 Tap Water PRGs

MW-2 was abandoned 10/1993.
MW-3 is active.

MW-4 was abandoned 10/4/94.
MW-5 is active.

MW-114 is active.

MW-122 is active.

(The metals in this table are based upon the maximum range of detects in the Occurrence of Constituents Detected in Groundwater
Samples at PSC ST-18 table in the Basewide Risk Assessment and the analysis of the latest sampling event conducted on October

25, 2001.

Avrsenic background levels in the State of Arizona regularly exceed the PRG’s. Arsenic is present at this site within

background levels.
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Table 6-23

MAXIMUM EXPOSURE POINT CONCENTRATIONS IN GROUNDWATER
AND USEPA REGION IX PRGS
FOR PSC SD-20
(MW-102; MW-103; MW-112D; MW-112S; MW-113)
Luke Air Force Base, Arizona

USEPA Region IX

Exposure Point ADEQ 2000 Aquifer
Concentration Tap Water PRG (mg/L) *Risk or Water Quality Standards

Constituent (mg/L) 2000 Hazard (mg/L)
Cancer Effects ELCR
VOCs
Bromodichloromethane 0.006 0.00018 3.3E-05 NA
**Chloroform 0.005 0.00016 3.1E-05 0.1
Inorganics
Avrsenic 0.026 0.000045 5.8E-04 0.05
Barium 0.47 NC NC 2
Boron 0.23 NC NC NA
Chromium 0.11 NC NC 0.1
Copper 0.17 NC NC NA
Lead 0.048 NC NC 0.05
Nickel 0.071 NC NC NA
Zinc 1.66 NC NC NA
Total Site Risk 6E-04
Non-Cancer Effects HQ
VOCs
Bromodichloromethane 0.006 0.12 5.0E-02 NA
**Chloroform 0.005 0.00063 7.9E+00 0.1
Inorganics
Arsenic 0.026 0.011 2.4E+00 0.05
Barium 0.47 2.6 1.8E-01 2
Boron 0.23 3.3 7.0E-02 NA
Chromium [b] 0.11 0.11 1.0E+00 0.1
Copper 0.17 1.4 1.2E-01 NA
Lead 0.048 NA NA 0.05
Nickel [c] 0.071 0.73 9.7E-02 NA
Zinc 1.66 11 1.5E-01 NA
Hazard Index 12

ADEQ Avrizona Department of Environmental Quality.

ELCR Excess lifetime cancer risk.

HQ Hazard quotient.

NA Not available.

NC Non-Carcinogenic.

PRG Preliminary Remediation Goal.

USEPA U.S. Environmental Protection Agency.

[a] Compound was detected but reported value is estimated.

[b] The PRG is based on chromium VI non-carcinogenic effects.

[c] The PRG is based on nickel (soluble salts).

*Risk and Hazards are based upon 2000 Tap Water PRGs

MW-102 was abandoned.

MW-103 was abandoned.

MW-112D is to be abandoned.

MW-112S is to be abandoned.

MW-113 is to be abandoned.

(The metals in this table are based upon the maximum range of detects in the Occurrence of Constituents Detected in Groundwater
Samples at PSC SD-20 table in the Basewide Risk Assessment and the analysis of the latest sampling event conducted on May 19,
1999.)

**Chloroform is a known common laboratory contaminate. Chloroform was found in only one sampling event, May 19, 1999 in
MW-113, from 1991 through 1999 from five different monitoring wells.

Arsenic background levels in the State of Arizona regularly exceed the

PRG’s. Arsenic is present at this site within background levels.
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Table 6-24

MAXIMUM EXPOSURE POINT CONCENTRATIONS IN GROUNDWATER
AND USEPA REGION IX PRGS
FOR PSC SD-21
(MW-101)
Luke Air Force Base, Arizona

Exposure Point USEPA Region IX ADEQ 2000 Aquifer
Concentration Tap Water PRG (mg/L) *Risk or Water Quality Standards

Constituent (mg/L) 2000 Hazard (mg/L)
Cancer Effects ELCR
Inorganics
Arsenic 0.011 0.000045 2.4E-04 0.05
Barium 0.117 NC NC 2
Boron 0.25 NC NC NA
Copper 0.092 NC NC NA
Lead 0.007 NC NC 0.05
Zinc 0.5 NC NC NA
Total Site Risk 2E-04
Non-Cancer Effects HQ
Inorganics
Arsenic 0.011 0.011 1.0E+00 0.05
Barium 0.117 2.6 4.5E-02 2
Boron 0.25 3.3 7.6E-02 NA
Copper 0.092 14 6.6E-02 NA
Lead 0.007 NA - 0.05
Zinc 0.5 11 4.5E-02 NA
Hazard Index 1

ADEQ Avrizona Department of Environmental Quality.

ELCR Excess lifetime cancer risk.

HQ Hazard quotient.

NA Not available.

NC Non-Carcinogenic.

PRG Preliminary Remediation Goal.

USEPA U.S. Environmental Protection Agency.

*Risk and Hazards are based upon 2000 Tap Water PRGs

MW-101 is active.

(The metals in this table are based upon the maximum range of detects in the Occurrence of Constituents Detected in Groundwater Samples at
PSC SD-21 table in the Basewide Risk Assessment. The analysis of the latest sampling event conducted on June 4,

1996, indicated the constituents analyzed were at non-detect levels.)

Arsenic background levels in the State of Arizona regularly exceed the
PRG’s. Arsenic is present at this site within background levels, and when
taken out of the equation the ELCR and hazard index are

within acceptable risk ranges.
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Table 6-25

MAXIMUM EXPOSURE POINT CONCENTRATIONS IN GROUNDWATER
AND USEPA REGION IX PRGS
FOR PSC SD-38
(MW-117)
Luke Air Force Base, Arizona

USEPA Region I1X

Exposure Point ADEQ 2000 Aquifer
Concentration Tap Water PRG (mg/L) *Risk or Water Quality Standards

Constituent (mg/L) 2000 Hazard (mg/L)

Cancer Effects ELCR

Inorganics

Barium 0.146 NC NC 2

Copper 0.012 NC NC NA

Lead 0.003 NC NC 0.05

Zinc 0.378 NC NC NA

Total Site Risk NC

Non-Cancer Effects HQ

Inorganics

Barium 0.146 2.6 5.6E-02 2

Copper 0.012 14 8.6E-03 NA

Lead 0.003 NA - 0.05

Zinc 0.378 11 3.4E-02 NA

Hazard Index 0.1

All Units in milligrams per Liter (mg/L).

ADEQ Arizona Department of Environmental Quality.
ELCR Excess lifetime cancer risk.

HQ Hazard quotient.

NA Not available.

NC Non-Carcinogenic.

PRG Preliminary Remediation Goal.

USEPA U.S. Environmental Protection Agency.

*Risk and Hazards are based upon 2000 Tap Water PRGs

MW-117 is to be abandoned.

(The metals in this table are based upon the maximum range of detects in the Occurrence of Constituents Detected in Groundwater
Samples at PSC SD-38 table in the Basewide Risk Assessment. The analysis of the latest sampling event conducted on May 29,
1996, indicated the constituents analyzed were at non-detect levels.)
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Table 6-26

MAXIMUM EXPOSURE POINT CONCENTRATIONS IN GROUNDWATER
AND USEPA REGION IX PRGS
FOR PSC SS-42
(MW-119; MW-120; MW-121; MW-125)
Luke Air Force Base, Arizona

Exposure Point USEPA Region IX

; Tap Water PRG (mg/L) ADEQ 2000 Aquifer Water
Concentration *Di <
Risk or

Constituent (mg/L) 2000 Hazard Quality Standards (mg/L)
Cancer Effects ELCR
Inorganics
Arsenic 0.007 0.000045 1.6E-04 0.05
Barium 0.139 NC NC 2
Chromium 3.84 NC NC 0.1
Copper 0.036 NC NC NA
Nickel 0.254 NC NC NA
Selenium 0.008 NC NC 0.05
Zinc 3.09 NC NC NA
Total Site Risk 2E-04
Non-Cancer Effects HQ
Inorganics
Arsenic 0.007 0.011 6.4E-01 0.05
Barium 0.139 2.6 5.3E-02 2
Chromium [b] 3.84 0.11 3.5E+01 0.1
Copper 0.036 1.4 2.6E-02 NA
Nickel [c] 0.254 0.73 3.5E-01 NA
Selenium 0.008 0.18 4.4E-02 0.05
Zinc 3.09 11 2.8E-01 NA
Hazard Index 36

All Units in milligrams per Liter (mg/L).

ADEQ Arizona Department of Environmental Quality.

ELCR Excess lifetime cancer risk.

HQ Hazard quotient.

NA Not available.

NC Non-Carcinogenic.

PRG Preliminary Remediation Goal.

TPH Total Petroleum Hydrocarbons

USEPA U.S. Environmental Protection Agency.

[a] Compound was detected but reported value is estimated.

[b] The PRG is based on chromium V1 non-carcinogenic effects.

[c] The PRG is based on nickel (soluble salts).

*Risk and Hazards are based upon 2000 Tap Water PRGs

MW-119 deteriorated.

MW-120 deteriorated.

MW-121 is active.

MW-125 deteriorated.

(The metals in this table are based upon the maximum range of detects in the Occurrence of Constituents Detected in Groundwater
Samples at PSC SS-42 table in the Basewide Risk Assessment. The analysis of the latest sampling event conducted on May 16,
2000, indicated the constituents analyzed were at non-detect levels.)

Arsenic background levels in the State of Arizona regularly exceed the
PRG’s. Arsenic is present at this site within background levels.
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ARCADIS

6.5 Interviews

The following individuals were solicited for interviews by questionnaire as part of this five-year
review:

» Belle Matthews, Luke AFB Project Manager

» Sean Hogan, EPA Project Manager

* Nancy Lou Minkler, ADEQ Project Manager

» Dan Salzler, Citizens Advisory Board (CAB) Community Co-Chairperson
» Joyce Clark, CAB member

» Martin Jeffries, CAB member

The only individuals who responded to the questionnaire were Belle Matthews, Nancy Lou
Minkler and Martin Jeffries. Interview results for these individuals are in Appendix F.

In addition to solicitation of interviews by questionnaire, the following individuals were
interviewed in person as part of the May 22, 2001 site inspection:

e Chris Christoffer, Luke AFB Environmental Analyst
» Sergeant Anthony Michels, Luke AFB Infrastructure Superintendent

Chris Christoffer and Sergeant Michels were interviewed relative to procedures that ensure
compliance with the BGP and ICP. As part of these interviews, the BGP was reviewed and it was
verified that the ICP had been implemented. Also verified were approval and record keeping
procedures for digging permits relative to environmental constraints at Luke AFB.
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PSC RW 02 Wast ewat er Treat nent Annex

PSC RW-02 consists of aformer 28-acre landfill at the Luke AFB wastewater
treatment plant (WWTP) annex located north of Glendale Avenue and, two miles east
of themain Base. The former landfill islocated in the northwestern portion of the
WWTP annex, adjacent to the western bank of the Agua FriaRiver. Thesite served as
the Base's main landfill for the disposal of refuse from 1953 until 1970.

A smdll quantity of low-level radioactive electron tubes and dials were buried at the
sitein 1956. The radioactive material was encased in concrete and disposed in a pit 12
feet deep with 4 feet of concrete cover and 6 feet of earth cover. The radioactive
material burial siteis currently located within the boundaries of the Defense
Reutilization Marketing Office (DRMO) storage yard.

During the OU-1 RI, two soil borings (SB-1 and SB-2) were advanced and sampled
near the radiologica waste containment structure to assess its integrity. The borings
were |located approximately 15 feet north and south of the radiological monument
marker and advanced to a depth of 17 feet below ground surface (bgs). A third soil
boring (SB-11) was also advanced 30 feet north of the radiological waste containment
to assess background radiological conditions. Two soil samples were collected from
each of the borings at depths between 10-12 feet and 15-17 feet bgs. The samples were
submitted to IT laboratory and analyzed for total uranium, radium-226, radium-228,
gross apha, and gross beta.

Radiochemical analyses of soil samples adjacent to the monument were not
significantly different from the background boring SB-11, and the results of the
radiochemical analyses for all samples are within the background ranges for natural
soils. Specifically, samples adjacent to the containment structure contained uranium
concentrations of 0.3 to 1.0 micrograms/per gram (g/g). These concentrations are
within the background range for natural geologic materials (up to 4.8 ug/g). Radium-
226 (alpha radiation emitters associated with the uranium decay series), and radium-
228 (a beta radiation emitter associated with the thorium decay series) are also present
a concentrations expected in natural soils.

Natural gamma ray geophysical logging was conducted in borings drilled adjacent to
the monument (SB-1, SB-2) and at anearby groundwater monitoring well (MW-115).
The natural gammalogs displayed total gamma counts that ranged up to 235 American
Petroleum Ingtitute (PSI) units. Gammaradiation in natural geologic materials range
from afew API unitsto more than 300 API units. Thus, no gammaradiation
anomalies were noted.
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While natural gammalogs and soil sampling resultsindicate that radioactive materials
have not impacted soils adjacent to the containment structure, the mere presence of the
low-level radioactive waste containment structure warrants concern. Asaresult,
remedial aternatives were developed and evauated for PSC RW-02.

PSC LF-03 Qutboard Runway

PSC LF-03 consists of aformer construction debris landfill located on the western side
of the Base near the central part of the outboard runway, south of Taxiway F. Thesite
occupies approximately 21 acres. The outboard runway currently covers 60 percent of
the site. The remainder of the site consists of a bare low-lying areawith sparse
vegetation. The Base reportedly used the site for limited disposal of refuse from 1951
to 1953. Land filling operations at this site ceased when the outboard runway was
constructed.

During the OU-1 RI, geophysical and soil gas surveys were conducted to define the
landfill boundaries and to select locations for test pits. Six test pits were excavated and
sampled to characterize its extent and contents. Two additional soil borings were
advanced and sampled in August 1996 to collect additional VOC and BNA data for
risk assessment purposes.

Numerous metallic wastes were unearthed at the central portion of PSC LF-03 during
test pit excavation. Samples of the wastes collected from Test Pit TP-5 at depths of 8
feet bgs and a 7-8 feet 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.

The risk assessment concluded that the site does not present unacceptable health risks
given itscurrent land uses. However, long-term exposure in unacceptable health risks
could result if the runways were removed and the site was developed for residential
purposes. As aresult, remedial alternatives were developed for the site.

PSC FT-07E East Portion of North Fire Training Area

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

Luke AFB conducted a soil vapor extraction (SVE) removal action at fire training pits
FTP-3 and FTP-4 from April 1992 through December 1992. Calculationsindicate that
over 14,000 pounds of contaminants were removed from the soil and destroyed by a
thermal oxidizer treatment system. The objectives of the OU-1 Rl a PSC FT-07E were
to assess effectiveness of the removal action, to further evaluate the vertical extent of
any constituents still remaining in the soils, and to assess the potential for groundwater
impacts benegath the site. Fourteen soil borings were advanced and sampled at the two
fire training pits where vapor extraction was performed (FTP-3 and FTP-4). Three soil
borings were also advanced and samples at fire training pit FTP-6. Two groundwater
monitoring wells (MW-118 and MW-123) were installed during the OU-1
investigation to assess groundwater quality at the site.

Soil sampling resultsindicated that residual hydrocarbon contamination was
effectively reduced at depths greater than 16 feet bgs. Groundwater sampling results
indicate the underlying groundwater resources have not been impacted. Vadose zone
transport modeling also indicated that residual petroleum hydrocarbon contaminantsin
the soil would not leach to the underlying groundwater. However, relatively high
concentrations (27,000 mg/kg) of total petroleum hydrocarbons (TPH) remained in the
soils near the surface. While the current site conditions do not pose athreat to human
health or the environment given theits current land use (military/industrial),
unacceptable health risks would occur if the site were devel oped and used for
residential purposes. For thisreason, remedial aternatives were devel oped.

PSC SS-11 Former Qutside Transformer Storage

PSC SS-11 consists of a0.79-acre site located in the northeastern portion of Luke
AFB, northeast of Facility 328 and west of Building 360. The Luke AFB exterior
electric 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 siteis covered by bare ground with no
vegetation, and the remaining 80-percent is covered with degraded asphalt which has
been present for the past 40 years. The transformers were reportedly stored on the bare
ground. The shallow soils at this PSC contain PCBs at low concentrations. The Base-
wide risk assessment concluded that these levels pose no risk to human health or the
environment.
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PSC Or-12 dd EOD Site

PSC OT-12 consists of a 15-acre former landfill arealocated between the outboard
runway and the west perimeter road. The mgority of the siteliesin alow depression
covered with exposed soil and grass. The exact dates of operation of the pit could not
be determined, however, it was reportedly in existence in the early 1970s. The siteis
located just south of the EOD Demolition and Burn Facility #1047, which was
congtructed in 1963. The pit was probably excavated at that time to dispose of residue
from the incineration or detonation of unused or outdated ordinance. Currently, al
unexploded ordnance is taken to the Luke Air Force Base Range at Gila Bend for
demoalition and disposal. Prior to remedial investigations, this areawas surveyed by air
force explosion ordnance disposal technicians and found the site to be free of
UneXploded Ordnance (UXO). The soils at this PSC contain TPH, PAHS, arsenic and
beryllium. The Base-wide risk assessment concluded these level s pose no risk to
human health or the environment.

PSC DP-13 Drainage Ditch D sposal Area

PSC DP-13 islocated in the northwest corner of the Base (Figure 8). During the
1940s, this site was the location of a drainage ditch that was reportedly used for refuse
disposal. The ditch wasfilled and covered when the Base was deactivated in 1946.
Asphalt and concrete rubble stored in the northwest corner of the site was disposed in a
buria pitin 1974. No known or suspected industrial-type wastes or hazardous wastes
were disposed at thissite. Currently, amajority of the siteis covered with bare ground.
The northern portion of the siteis used as a bivouac areafor preparedness training.

Objectives of the Rl at PSC DP-13 were to define the boundaries of the former landfill
and characterizeits contents. Geophysical and soil gas surveys were conducted to
define the landfill boundaries and to select locations for test pits. Fifteen test pitswere
excavated to characterize the extent and contents of the landfill. Ten soil borings were
advanced to further define the vertical and lateral extent of constituents of potential
concern detected in the test pit samples. In August 1996, three additiona soil borings
were advanced to collect supplemental VOC and BNA datafor risk assessment
purposes.

Test Pits TP-12 (located near the side of a maintained road within the bivouac areq)
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
these wastes are buried and the surface areais maintained, direct exposureis not likely
under current land use scenarios. However, exposure to these buried wastes could
result if excavation were to occur or if the site were developed for residential purposes.
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For thisreason, remedia alternatives were developed for PSC DP-13 as a protective
measure.

PSC LF-14 A d Sal vage Yard Burial Site

PSC LF-14 consists of aformer landfill site located in the northeastern corner of the
Base. Inthe 1940s, this site was part of the main drainage cana for the north end of
the Base. The cana was abandoned when 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 personnel, PCB-containing
transformer fluids may have been disposed in the ditch in the northern portion of this
site. Thesdteis currently unpaved and covered with bare ground.

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. Geophysical and soil gas surveys
were conducted to define the landfill boundaries and to select locations for test pits.
Phase I 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 datafor risk assessment purposes.

Relatively high PCB concentrations (2,300 mg/kg) were detected at the site, however,
the depth at which this concentration was detected was greater than 16 feet bgs and
exposureis unlikely. Based on the results of the Base-wide risk assessment,
contaminants identified at PSC L F-14 were not present at areas of potential exposure at
concentrations high enough to cause adverse health effects under current land use
scenarios. However, the concentrations of PCBs and chromium present in soils 0 to 16
feet bgs could theoretically cause adverse health affectsin unlikely event that PSC LF-
14 were developed for residential purposesin the future. For this reason, remedia
aternatives were developed for the site.

PSC SS-17 Former Defense Property Disposal Ofice
(DPDO) Yard

PSC SS-17 consists of the former DPDO yard facility located in the northeastern
corner of Luke AFB and occupies approximately 13-acres. Forty percent of the siteis
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 industria wastes
were stored on the floor of the former DPDO building. The hazardous waste included
spent thinners and strippers, paint, solvents, mercury-contaminated rages, and asbestos-
containing material. 1n 1986, all wastes were shipped from the site for proper disposal
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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. Despiteits “closed” status,
PSC SS-17 wasincluded in the OU-1 RI. The soils at this PSC contain TPH, PCBs,
arsenic and beryllium. The Base-wide risk assessment concluded these levels pose no
risk to human health or the environment.

PSC SD-20 Q| /Water Separator Canal and Earth
Fi ssures

PSC SD-20 consists of adrainage canal located on the southern side of Luke AFB.
This unlined canal 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 areato the northeast. In some instances during past
storm events, staghant oily water in the 30-inch diameter system overflowed into the
oil/water separator canal. Recent upgrades to Luke AFB sewer system have eliminated
the potential for additional dischargesto the cana. Two earth fissures, apparently
resulting from differential land subsidence, are present at the end of the drainage canal.
The soils a PSC SD-20 contain TRPH, benzo(a)pyrene, arsenic, and beryllium at low
concentrations. Groundwater samples collected at the site were found to contain TCE,
arsenic and lead. The Base-wide risk assessment concluded these level s pose no risk to
human health or the environment.

PSC SD-21 WMP Effl uent Canal

PSC SD-21 islocated approximately 3-miles east of the Base, south of Glendale
Avenue, adjacent to the west bank of the Agua FriaRiver. Prior t01997, treated
effluent was discharged to this canal from the Base WWTP. The canal and associated
wetlands comprise approximately 33-acres. The water in the cand 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
coursefor irrigation. The soilsat PSC SD-21 contained BNAS, arsenic and beryllium.
Sediment samples collected at this PSC contained arsenic and beryllium. Surface
water samples collected at this PSC contained arsenic and lead. Samples collected
from groundwater monitoring wells at the site contained arsenic and lead. The Base-
wide risk assessment concluded these levels pose no risk to human health or the
environment.
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PSC LF-25 Nort hwest Landfill

PSC LF-25 consists of an areaformerly used for land filling and is located along the
southwest boundary of the Base, between the west perimeter and the northwest
runway. This narrow site occupies approximately 43-acres. Portions of PSC LF-25
arelocated immediately downrange of the Base skeet shooting range. Small, localized
sections of the site were used as alandfill for construction debrisin the past for an
undetermined length of time, but it has not been used since 1989.

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 RI investigations,
geophysical and soil gas surveys were conducted to define landfill boundaries and to
select locations for test pits and soil borings.

Lead and antimony were detected in the surface soils adjacent to the skeet range at
concentrations that could cause adverse hedlth effectsif prolonged exposure, such as
excavation work or residential occupation, wereto occur. The lead and antimony are
present in the form of metal shot that was fired from the adjacent Base skeet shooting
range. Metal shot continues to impact the site because the skeet rangeis still active.
As aprotective measure, remedia aternatives were devel oped for the site.

PSC SD- 26 Hush House Canal

PSC SD-26 consists of a surface drainage canal |ocated southeast of the Hush Houses.
This cana merges with the Qil/Water Separator canal (PSC SD-20) at alocation
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  WWTP in 1993 and no longer discharge to the
cana. Drainage from the runway and taxiway to the west, and most of the facilities for
the 944th Tactica Air Group are aso channeled into the Hush House cana. Thissite
was not included in any IRP documents or reports. The soils at this PSC contain
TRPH, benzo(a)pyrene, arsenic, and beryllium. The Base-wide risk assessment
concluded these level s pose no risk to human health or the environment.

PSC LF-37 Northeast Landfill
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PSC LF-37 islocated in the northeast corner of Luke AFB and occupies approximately
11.9 acres. Thesiteiscurrently unpaved except for the perimeter road. Luke AFB
canal and arailroad spur are located adjacent to the north side of the site. Thissitewas
not investigated in any IRP documents or reports. The soilsat PSC LF-37 contain
TRPH, benzo(a)pyrene, arsenic, and beryllium. The Base-wide risk assessment
concluded these levels pose no risk to human health or the environment.

PSC SD-38 Q| /Water Separator at Auto Hobby Shop

PSC SD-38 islocated near the middle of the Base at the northwest corner of "D" Street
and 3rd Street. 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/water 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. The Base for laboratory analysis submitted samples of the dudge from
the bottom of the oil/water separator. Other than the dudge sampling, ho previous
investigations or environmental sampling was performed at this site prior to the OU-1
RI.

PSC SD-38 was originally assigned to the OU-2 investigation. Because OU-2 data
indicated a deep soil impact and thus, a potential threat to groundwater, the site was
reclassified asan OU-1 PSC. InMay 1992, three soil borings were advanced and
sampled to assess the nature and extent of any impacts at the site. During the OU-1
investigation, three soil borings were advanced and sampled to further evauate the
vertica and horizonta extent of any impact. A groundwater monitoring well (MW-
117) was also installed and sampled at thistime to evaluate groundwater quality at the
site. In August 1996, one additional boring was advanced and sampled to collect
supplemental VOC and BNA datafor usein the risk assessment.

Soil samples collected directly beneath the former oil/water separator at a depth of 8
feet bgs contained TRPH at a concentration of 58,000 mg/kg. Based on the results of
the Base-wide risk assessment, prolonged exposure to this concentration of TRPH
could potentially cause adverse health affects. Because the soils containing elevated
concentrations of TRPH are located at depth, direct exposure is not likely under current
land use scenarios. However, prolonged exposure to the TRPH in the subsurface soils
could result if the site were devel oped for residentia purposesin the future. For this
reason, remedial alternatives were developed for PSC SD-38.

PSC SD- 39 Waste Discharge at the A d Lockheed Site
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PSC SD-39 consists of two separate areas |ocated near the northern end of the inboard
runway. According to information obtained during the RFA conducted in March
1991, Luke AFB used the facilitiesin the area for aircraft ground equipment
maintenance prior to 1964. Lockheed Aircraft Company occupied the facilitiesin the
areafrom 1964 to 1982. Presently, the 405th TPW Maintenance Shop occupiesthe
facilities. Thissitewasidentified as aPSC because of the lack of information on the
composition and quantity of wastesreleased. The soils at PSC SD-39 contain TRPH
and arsenic. The Base-wide risk assessment concluded these levels pose no risk to
human health or the environment.

PSC OT-41 Skeet Range Canal

PSC OT-41 consists of Luke AFB Skeet Range. The site occupies approximately 3.27
acres located dong the western side of Luke AFB near the southern end of the
outboard runway in atriangular extension of the western boundary of Luke AFB. The
paved west perimeter road comprises 5 percent of the site. The remainder of the siteis
desert soil and grass, except for an unlined irrigation canal, which passes through the
site. Theirrigation cana originates off Base and flows south along the west boundary
and exits Luke AFB to the south. The site wasidentified as a PSC because lead shot
from skeet shooting could potentially enter the canal and could be transported off of
Luke AFB property. The areawhere 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
are further to the east of theirrigation cana within the boundaries of PSC LF-25. The
boundary of PSC OT-41 was established as such because the irrigation canal wasthe
point of interest for the investigation, not the impact area.  Detected |ead
concentrations were all below the USEPA Region IX residentia PRGs, which is 400

mg/Kg.
PSC SS-42 Bul k Fuel s 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. Theleaking UST was part of an oil/water
separator system that received condensate from the two large aboveground fuel tanks.

In March 1993, the leak detection system for the oil/water separator UST sounded,
indicating arelease had occurred. According to Base personnel, unusually heavy rains
caused the soil around the UST to settle. The settling apparently caused the fill lineto
didodge from thetank. In response, the oil/water separator and fiberglass UST were
removed from service and excavated.
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Environmental investigations by Environmental Engineering Consultants, Inc. (EEC)
in response to the release from the oil/water separator UST began in March 1993. EEC
advanced seven soil borings (UST-1 through UST-7) adjacent to the oil/water separator
and leaking UST. Several of the borings advanced to define the horizontal extent of
the impact contained detections of TRPH and benzene, toluene, ethylbenzene, and total
xylenesin 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 asa 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. Therefore, PSC SS-42 was assigned to OU-1in
August 1993.

The objectives of the Rl 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 quality. Initia activities
included conducting a geophysical survey to identify underground lines and utilities. A
soil-gas scan was aso conducted to assess the integrity of the underground distribution
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 eval uate the groundwater quality.

TPH and BTEX concentrations were detected at depths ranging from 10 to 160 feet
bgs. The highest detected concentration of TPH was 33,900 mg/kg at a depth of 70
feet bgs. BTEX compounds were also detected at their highest concentrations at this
depth. Based on the results of the Base-wide Risk Assessment, contaminants identified
a 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 land use scenarios. However, results of the vadose zone transport modeling
indicated that petroleum related contaminants (TPH and BTEX) detected in the soil
could migrate to the underlying groundwater resources. For this reason, remedial
alternatives were developed for the site.

Theremedia aternative selected for PSC SS-42 in the OU-1 ROD was S-11 (In-situ

Soil Vapor Extraction with Long-term Groundwater Monitoring). The remedia
components included:
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» Instaling, operating, and maintaining a Soil Vapor Extraction (SVE)
System.

» Monitoring soil and groundwater to confirm effectiveness and potential
migration of the contaminants.

Because the Base-wide risk assessment concluded that the site did not pose a threat to
human health, the only remedial objective wasto reduce TPH and BTEX
concentrations in the soil to levelsthat would no longer pose athreat to the underlying
groundwater resources. More specifically, ARARsfor the site (Arizona Sail
Remediation Standards) required that soil remediation continue until contaminants
remaining in the soil did not cause or threaten to cause aviolation of Aquifer Water
Quality Standards at a point of compliance. The Arizona Department of
Environmental Quality Groundwater Protection Limit (GPL) screening model wasto
be used for determining whether residual contaminant concentrations in the soil were
protective of groundwater.

Prior to the signing of the OU-1 ROD, the Baseinitiated a SVE removal action at PSC
SS-42. The SVE remova action was performed using a highly modified internal
combustion engine (ICE) to create necessary vacuum to draw the contaminated soil
vapors from the subsurface. The ICE used the petroleum laden vapors as afuel source,
effectively treating the soil vapors prior to discharge. An on-board computer adjusted
carburation to ensure emissions met air quality standards. Supplemental propane was
used to fud the engine as petroleum concentrations in the soil gas decreased. The SVE
removal action continued through November 1998. Results of the removal action
were documented in a series of |etter reports produced by Parsons Engineering
Science, Inc.

Data collected during the removal action between August 6, 1996, and November 2,
1998, indicated that over 399,514 pounds of total volatile hydrocarbons (TVH)
(approximately 66,586 gallons) were removed from the subsurface soils. BTEX
concentrations in the soil gas decreased from 4,590 parts per million by volume (ppmv)
to 608 ppmv. This calculates to areduction of soil gas BTEX concentrations by 87
percent.

In January 1999, following completion of the removal action, a confirmation boring
wasinstalled and sampled to evaluate the residual TPH and BTEX concentrationsin
soil. While TPH and BTEX were still detectable at reduced concentrations at depths
between 50 and 180 feet bgs, residual TPH and BTEX were not detected in the upper
40 feet of soil.
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V adose zone transport modeling was conducted following completion of the SVE
removal action to determine whether the remaining hydrocarbon contamination could
migrate beneath the site and impact the groundwater resources. The ADEQ
Groundwater Protection Limit (GPL) model was used for this evaluation. The model
resultsindicated that the residual TPH and BTEX concentrations would not impact
groundwater at concentrations above Arizona Aquifer Water Quality Standards, and
furthermore, additional remediation was not needed to satisfy all applicable, relevant
and appropriate requirements (ARARS). For thisreason, the first part of the remedial
alternative selected for the site (In-situ Soil Vapor Extraction) was not implemented.

Theremedia alternative selected for PSC SS-42 a so involved a groundwater
monitoring program. At a minimum, groundwater monitoring was to be conducted at
the site annually for 5 years.

12
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PSC OT-04 OLD PERIMETER ROAD WASTE DISPOSAL SITE

PSC OT-04 consists of the old perimeter road waste application site. From 1951 until
approximately 1970, petroleum, oil, and lubricant (POL) wastes generated during Base
operations were sprayed on this section of road to control excessive dust. Theold
perimeter road disposal site begins approximately 200 feet north of Facility 1080 and
runs southwest around the southern portion of the runway, then turns northeast before
terminating immediately adjacent to Facility 1082. PSC OT-04 is unpaved and
approximately 6800 feet long and 15 to 20 feet wide.

According to the IRP Phase | investigation, the total volume of POL waste generated at
the Base prior to 1954 was relatively small and was disposed mainly through fire
department training exercises. After 1954, the total volume of POL waste generated by
the Base increased significantly. Available records show that up to 50,000 gallons per
year of POL wastes were disposed on the perimeter road. The majority of the POL
wastes disposed at the site consisted of contaminated JP-4, but may aso have included
aviation gasoline (AVGAYS), diesdl fuel, waste engine oils, and waste solvents. Other
wastes disposed in this manner included wastes from the Facility 912 oil/water
separator and tank sludge from the periodic cleaning of fuel storage tanks. Some of the
tank sludge contained lead from cleaning AV GAS storage tanks.

During the IRP, Phase 11, Stage 1 investigation, eight two-foot deep soil borings were
advanced along the road. Sampleswere collected from each of the borings at one-foot
intervals. In December 1991 during the OU-2 RI, twelve 40-foot deep soil borings
(SB-1 through SB-12) were drilled along the length of the roadway. The borings were
spaced at approximately 800-foot intervals to provide coverage across the entire length
of thesite. A total of 51 soil samples (48 primary and 3 duplicate) were collected from
the borings and submitted for laboratory analysis. The contract laboratory analyzed
samplesfor TRPH (EPA Method 418.1), VOCs (EPA Method 8240), BNAs (EPA
Method 8270), and metals (EPA Method 7421). The subsurface sample from each
boring was also analyzed for PCBs (EPA Method 8080). Detailed descriptions of the
sampling methodologies and analytical results are presented in the OU-2 RI report.

The surface soils in the southern section of the site were found to contain TRPH at
concentrations ranging up to 250 mg/Kg. Although soil borings were advanced to 40
feet bgs, samples collected below 10 feet bgs did not show detectable concentrations of
TRPH. VOC compounds were not detected in any of the samples, and the only
detected BNA compounds were common laboratory contaminants at low
concentrations. With only two exceptions, the metals concentrations detected in soil
samples were below their respective background upper confidence limits (UCLS).
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During 1992 and 1993, the data collected during the OU-2 field investigation were
used to evaluate remedid aternatives for the soils at this site. Based on these results of
the OU-2 Risk Assessment and Feasibility Study, no further action alternative was
proposed. This alternative was officialy adopted in the OU-2 ROD that was signed in
January 1994.

Later in 1994, concerns arose about the quality of some of the VOC and BNA data
used in the original evaluation of PSC OT-04. In response, seven additional samples
were collected in August 1996 to replace the original dataof unknown quality. The
additiona samples were collected from three borings, which were located at the areas
of the site, which showed the greatest signs of impact.

Thethree additional soil borings (SB-13 through SB-15) were located adjacent to Soil
Borings SB-5, SB-9, and SB-10, respectively. Three surface and four subsurface
samples were collected from the borings and submitted to Quanterra laboratories for
analysis. VOC and BNA compounds were not detected in any of the additional
samples.

These new sampling data were used with previously collected data of known quality to
re-cal culate the risk assessment for the site. The results of the risk assessment showed
that exposure to the soil at this site would not cause arisk to human health of the
environment. Both current and hypothetical future excess lifetime cancer rate (ELCR)
and Hazard Index (HI) for exposure to soils at these sites were below the ADEQ and
USEPA’ s residential risk-based remediation benchmarks (ELCR less than 10, HI
below 1.0). Asaresult, the original remedial alternative selected for the site (no
further action) was re-affirmed.

PSC DP-05 POL DISPOSAL AREA

PSC DP-05 consists of an 18-acre triangular-shaped area located on the southeast side
of Taxiway |. Base Production Well 11 and PSC SD-26 (the Hush House Canal) are
located adjacent to the site. PSC DP-05 currently consists of bare ground covered with
sparse vegetation According to the IRP, Phase | investigation results, this areawas
used for the disposal of petroleum, oil, and lubricant (POL) waste from approximately
1970 until 1972. POL wastes were delivered to the site in 5,000-gallon tanker trucks
and dumped in shallow (1.5 feet deep) trenches. The waste was alowed to weather for
4 to 6 weeks and was then covered with soil. Eleven trenches ranging from
approximately 200 to 550 feet in length were identified on aerial photographs taken
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between 1977 and 1989. A shallow lagoon was a so identified at the northeast corner
of thesite. The lagoon was apparently excavated for additiona waste disposal.
Undocumented estimates of the POL waste volumes, mostly JP-4, were as high as
100,000 gallons per year at thisdisposa site from 1970 to 1972.

During the IRP, Phase |1, Stage 1 investigation, ten soil borings were drilled and
sampled to adepth of 20 feet. A soil gas survey, geophysical survey, and soil boring
investigation were conducted during the IRP, Phase |1, Stage 2 investigation. The
results of the soil gas survey and geophysical survey were used to determine the
locations of nine 100-foot soil borings. Monitoring wells MW-104, MW-105, and
MW-106 were also installed at the site during the IRP Phase |1, Stage 2 investigation.
Thelocations for the monitoring wells were selected to encircle the site as completely
aspossible.

The OU-2 RI field activities at PSC DP-05 began in December 1991 and continued
through June of 1992. Initialy, twenty 20-foot deep soil borings (SB-1 through SB-
20) were drilled and sampled at the areas of concern identified on aerial photographs.
Drilling or two 150-foot deep borings (SB-21 and SB-22) was dso initiated in
February 1992, however, the borings were not completed due to problems caused by
heavy rain. Soil Borings SB-21 and SB-22 were only advanced to depths of 77 feet
and 20 feet, respectively. Two 150-foot deep borings were completed as Soil Borings
SB-23 and SB-24 in April 1992. After review of the data, borings SB-25, SB-26, SB-
27, and SB-28 were drilled as contingency boringsin June 1992. The contingency
borings were drilled to further characterize the organic compounds detected in samples
collected from Soil Boring SB-9. Descriptions of the sampling methodol ogies and
analytical results are presented in the OU-2 RI report

A totd of 100 samples (95 primary and 5 duplicate) were collected from the borings
and submitted for laboratory analysis. Sampleswere anayzed for TRPH (EPA
Method 418.1), VOCs (EPA Method 8240), BNAs (EPA Method 8270), and metals
(EPA Method 7421). The 0-2 foot bgs sample from each boring was a so analyzed for
PCBs (EPA Method 8080). With the exceptions of two samples collected from Sail
Boring SB-8 and three samples collected from Soil Boring SB-22. The ATl Phoenix
laboratory conducted analytical procedures. The ATl San Diego laboratory analyzed
the three samples collected from Soil Boring SB-22 and both samples collected from
Soil Boring SB-8.

Samples from the majority of the soil borings drilled at the site did not contain

detectable concentrations of organic compounds or detections were limited to near
surface soils. TRPH, BNA, and VOC compounds were detected at their highest
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concentrations in soil samples collected from the center site where the former disposa
pitsare located. Soil Boring SB-9 and four contingency borings (SB-25 through SB-
28) were drilled in this area of the site during the OU-2 RI.

Soil samples collected from Soil Boring SB-9 at a depth of 6 feet bgs contained the
highest concentrations of TRPH (8,300 mg/Kg). TRPH was not detected below the
depth of 22-feet in any of the samples collected at the site. Ethyl benzene and xylenes
were the only detected VOC compounds. The highest detected concentration of ethyl
benzene was 0.9 mg/K g in the 12-14 foot bgs samples collected from Soil Borings SB-
25 and SB-27. The highest detected concentration of xylenes was 86 mg/kg in the 6-
foot bgs sample collected from Soil Boring SB-9. VOC compounds were not detected
below the depth of 14 feet. Three BNA compounds were detected in the central
portion of the site near SB-9. The highest detected concentrations were naphthalene at
4.6 mg/Kg, 2-methylnapthalene at 4.7 mg/Kg, and BEP at 3.7 mg/Kg. BNA
compounds were not detected below the depth of 22 feet.

With the exception of lead, all metals results for soil samples collected from PSC DP-
05 were either below their respective background UCL s or were within naturally
occurring background ranges. The maximum detected concentration of lead (115
mg/Kg) does exceed its background UCL and the upper range of concentrations
included in the background data set. Only three samples contained elevated lead
concentrations. The surface sample collected from Soil Boring SB-7 contained 115
mg/kg of lead. The two shallowest samples collected from Soil Boring SB-9 contained
lead concentrations of 72 mg/kg and 39 mg/kg, respectively. These samples also
contained some of the highest concentration of TRPH detected at this site.

Groundwater samples collected from PSC DP-05 did not contain detectable
concentrations of organic compounds with just two exceptions. VOC compounds were
detected in one sample collected from Monitoring Well MW-104 in November1992.
The only VOC compounds detected were acetone and toluene. These compounds were
never detected in any of the other samples collected from Monitoring Well MW-104.
BEP, acommon laboratory contaminant, was the only other organic chemical detected
in groundwater samples collected from thissite. ThisBNA compound was hot
detected in any of the other groundwater samples. Tota silver (0.018 mg/L) was
detected in one groundwater sample collected from Monitoring Well MW-106. Silver
was not detected in any of subsequent groundwater samples events or in any of the
other samples collected at the site. All other metals detected in groundwater samples
collected from PSC DP-05 were either bel ow their respective background UCL s or
were within the range of naturally occurring concentrations included in the background
data set.
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During 1992 and 1993, the data collected during the OU-2 field investigation were
used to evaluate remedid aternatives for the soils at this site. Based on these results of
the OU-2 Risk Assessment and Feasibility Study, a no further action aternative was
proposed. This alternative was officialy adopted in the OU-2 ROD that was signed in
January1994.

Later in 1994, concerns arose about the quality of some of the VOC and BNA data
used in the original evaluation of PSC DP-05. Because only alimited area near the
center of the site was impacted, the FFA parties determined that two additional soil
borings (SB-29 and SB-30) would provide the needed data. Both borings were located
in near the center of the former disposal pits at the area of the site that showed the
greatest sign of impact. Soil Boring SB-29 was located adjacent to Soil Boring SB-27.
Soil Boring SB-30 was located adjacent to Soil Boring SB-25. None of the samples
collected from the additional soil borings contained detectable concentrations of VOCs
or BNAs.

These new sampling data were used with previoudy collected data of known quality to
re-calculate the risk assessment for the site. The results of the risk assessment showed
that exposure to the soil at this site would not cause arisk to human health of the
environment. Both current and hypothetical future ELCRs and HIs for exposure to
soils at these sites were below the ADEQ and USEPA’ s residential risk-based
remediation benchmarks (ELCR less than 10, HI below 1.0). Asaresult, the original
remedial alternative selected for the site (no further action) was re-affirmed.

PSC FT-06 SOUTH FIRE TRAINING AREAPSC FT-06 SOUTH FIRE
TRAINING AREAPSC FT-06 SOUTH FIRE TRAINING AREAPSC FT-06
SOUTH FIRE TRAINING AREA

PSC FT-06 was the original fire department training areafor the Base. PSC FT-06is
located in the southern portion of the Base, east of the Facility 1009 power check pad.
The PSC is arectangular area approximately 8 acresin size. Buildings 1031, 988, and
1018 are located on the site. Eighty percent of the PSC is paved; thisincludes portions
that are under building foundations, parking lot asphalt, and a concrete lined storm
drain canal. Twenty percent of the PSC is unpaved including landscaped areas around
buildings, parking lots that are covered with gravel, and a bare area north of the
perimeter road.

During past operations, standard practice was to transport petroleum, oil, and lubricant

waste in 55-gallon drums to the fire department training site. The POL wastes were
poured onto an old aircraft or ssimulated aircraft in a cleared, unlined, bermed circular
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pit approximately 100-feet in diameter. The structures were then set on fire and
extinguished with water and aqueous film forming foam (AFFF). Firetraining
operations were conducted at this site from 1941 until deactivation of the Basein 1946,
and again from the time of Base reactivation in 1951 until approximately 1973. Aerid
photographs from 1953, 1962, and 1970 indicate that 13 pits of various dimensions
were present at this site.

Ten 20-foot deep soil borings were originally proposed in the IRP, Phase 11, and Stage
linvegtigation. However, due to construction at the site, drilling of the proposed soil
borings was prohibited. Instead, four shallow soil samples (2 to 3-feet total depth)
were collected from soil exposed by construction activities. In addition, two 100-foot
borings were drilled, and atotal of 40 subsurface soil samples were collected during
the IRP Phase |1, Stage 2 soils investigation.

Two groundwater monitoring wells (MW-107 and MW-108) were installed at this site
during the IRP, Phase |1, and Stage 2 groundwater investigation. Monitoring well
locations were chosen so that MW-107 was | ocated between the former pits and MW-
108 was in the presumed down gradient direction. Monitoring Wells MW-107 and
MW-108 were included in the Base wide groundwater monitoring and sampling
program, which continued through the second quarter of 1996.

From December 1991 through April 1992, 18 soil borings (SB-1 through SB-18) were
drilled and sampled at the site during the OU-2 field investigation. Thirteen borings
were advanced to 100 feet bgs and five borings were advanced to 20 feet bgs. The
locations were selected so that at least one 100-foot deep soil boring would be
advanced in each of the former fire training pits identified on the aerial photographs.

TRPH was detected in 14 of the 18 soil borings, with the highest concentration of
18,000 mg/K g being in the 2-4 foot bgs sample from Soil Boring SB-5. The TRPH
values from the remaining borings ranged from 10 to 12,000 mg/Kg. With the
exception of Soil Borings SB-5 and SB-18, TRPH was not detected below 20-feet. In
Soil Borings SB-5, and SB-18, TRPH was detected at maximum depths of 38 and 24
feet bgs, respectively. VOC compoundsincluding BTEX, TCE, PCE, MEK and
methyl isobutyl ketone were detected at depths up to 14 feet bgs. BNA compounds,
such as phenanthrene, chrysene, fluoranthene, pyrene, benzo(b)fluroanthene, and
benzo(a)pyrene, were detected in samples from 16 borings. Sample collected from
Soil Boring SB-8 contained he highest concentrations of BNAS, with 27 BNA
compounds detected in the 0-2 foot bgs sample. BNA compounds were detected at
depths up to 24 feet bgs. PCBswere not detected in any of the samples collected and
analyzed at PSC FT-06.
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Three surface soil samples were also collected from PSC FT-06 for dioxin and furan
analysis. Two composite soil samples and one background sample were collected and
submitted for analysis. Dioxins and furans were not detected in either of the composite
samples. However, the background sample did contain heptachl orodibenzo-p-dioxin
(HpCDD) at a concentration of 1.2 nanograms per gram (ng/g), octachlordibenzo-p-
dioxin (OCDD) at 4.6 ng/g, heptachlorodibenzo-p-furan (HpCDF) at 1.1 ng/g, and
octachlordibenzo-p-furan (OCDF) at 2.0 ng/g. Because this sample was not collected
in the former fire training pits, the presence of the dioxins and furansis most likely not
related to Site activities.

The results of the analyses conducted on groundwater samples collected from
Monitoring Wells MW-107 and MW-108 indicate VOCs, BNA compounds, and EDB,
are not present in the groundwater at this PSC. The agricultura pesticide DBCP (0.05
micrograms per liter) was present in groundwater. Detected metals concentrationsin
groundwater were within background ranges.

During 1992 and 1993, the data collected during the OU-2 field investigation were
used to evaluate remedial alternatives for the soils at this site. Based on these results of
the OU-2 Risk Assessment and Feasibility Study, a no further action aternative was
proposed. Thisalternative was officially adopted in the OU-2 ROD that was signed in
January 1994.

Later in 1994, concerns arose about the quality of some of the VOC and BNA data
used in the original evaluation of PSC FT-06. The FFA parties elected to collect
additional data at the site to re-evaluate the original remedial alternative. A total of six
additional subsurface soil sampleswere collected in August of 1996 as part of this
additiona soil sampling investigation. Surface samples were not collected because the
former fire training pits are no longer present and exposure to their surface soils are not
possible. For each additional soil boring, the sampling depth was determined based on
visual evidence and field screening results noted on the original soil boring logs.
Attempts were made to collect soil samplesimmediately beneath the former fire
training pits.

None of the samples collected from additional Soil Borings SB-20, SB-22, or SB-23
contained detectable concentrations of either VOCs or BNAS. The sample collected
from Soil Boring SB-19 did not contain detectable concentrations of VOCs; however,
di-n-octylphthalate was detected at a concentration of 0.16 mg/Kg. Thiswasthe only
BNA compound detected at Soil Boring SB-19. Similarly, the sample collected from
Soil Boring SB-21 did not contain VOCs, but nine different BNA compounds were
detected in the sample collected from this borehole. The highest detected
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concentration was 0.33 mg/Kg of pyrene. Seven VOC compounds were detected in
the subsurface sample collected from Soil Boring SB-24. The highest detected
concentration was 23 mg/Kg of xylenes. BNA compounds 2-methylnapthalene (15
mg/K g) and naphthal ene (33 mg/Kg) were also detected in this sample.

These new sampling data were used with previoudy collected data of known quality to
re-calculate the risk assessment for the site. The results of the risk assessment showed
that exposure to the soil at this site would not cause arisk to human health of the
environment. Both current and hypothetical future ELCRs and HI' s for exposure to
soils at these sites were below the ADEQ and USEPA’ s residential risk-based
remediation benchmarks (ELCR less than 10, HI below 1.0). Asaresult, the original
remedial aternative selected for the site (no further action) was re-affirmed.

PSC FT-0/W WESTERN PORTION OF THE NORTH FIRE TRAINING
AREA

PSC FT-07W islocated in the northern portion of the Base, west of Fire Department
Training Facility 1355. PSC FT-07W was previoudy identified as Site Number 7 in
the IRP Phase I, Records Search Report (CH2M HILL, 1982). The North Fire
Training Area (NFTA) was divided into an eastern and western portion during the RI.
The soilsin the western portions were included in the OU-2 investigation. The eastern
portion of the site was investigated during the OU-1 RI. Section 13 of this report
detailsthe investigative results of the eastern portion of the site.

The western portion of the NFTA occupies approximately 14 acres west of Facility
1356. Approximately 50 percent of the site is currently occupied by a new fire training
facility that was constructed in the spring of 1996. The remaining portion of the siteis
covered by bare ground with sparse vegetation. During past operations at the site, POL
waste was poured into circular unlined bermed areas containing mock aircraft and then
set on firefor firefighting training. These fires were extinguished with water and
aqueous film forming foam.

During the IRP Phase 11, Stage | investigation, Weston identified three former fire-
training pitsin the western portion of PSC FT-07. Four 20-foot deep soil borings were
drilled at these pits. Two 20-foot deep borings were advanced within the biggest pit,
while asingle 20-foot deep boring was advanced in each of the smaller pits. VOC and
Oil & Grease were detected in several samples collected from the pits. Based on the
results of this contaminant verification sampling, additional investigation was
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recommended at two of the pitsin the IRP Phase I1, Stage 2 investigation. During the
IRP Phase |1, Stage 2 investigation, Weston advanced a 100-foot soil boring in the two
pits recommended for further investigation. Three monitoring wells (MW-109, MW-
110, and MW-111) were a so installed and sampled by Weston during the IRP Phase
I1, Stage 2 investigation.

Following completion of Weston's activities, EA Engineering Science and
Technology, was contracted to perform additional soil investigations across the entire
siteat PSC FT-07W. The main objective of the EA Engineering’ s investigation was to
design a soil vapor extraction system for the eastern portion of the site (FTP-3 and
FTP-4). However, they did advance four additional boringsin each of the three pits
identified in the western portion of the site. EA Engineering designated the three pits
in the western portion of the siteas FTP-1, FTP-2, and FTP-5.

For each of the pits, a deep boring was drilled in the center of the pit and three shallow
borings were drilled around its perimeter. The deep boringsin FTP-1 and FTP-5 were
advanced to a depth of 100 feet bgs. The deep boring for FTP-2 was only advanced to
adepth of 50-feet bgs. The shallow borings were all drilled to adepth of 30 feet bgs.
Sampl es collected from these borings were analyzed for TRPH (EPA Method 418.1),
VOCs (EPA Method 8240), and metals (EPA Method 7421) by Southwest
laboratories of Oklahoma.

Soil sampling dataindicated that only low concentrations of acetone and methylene
chloride were present in the samples. Although numerous detections of these
constituents were attributed to laboratory contamination, the deepest samples collected
from FTP-1 and FTP-5 that were analyzed for VOCS did contain detectable
concentrations of acetone and methylene chloride that were not flagged as laboratory
contaminants. EA Engineering did not detect pOL-related constituents, such as BTEX
and TRPH, in any of the samples collected form the western portion of the site.

During the compilation of the planning documents for the OU-2 investigation,
Geraghty & Miller identified seven additiona fire-training locations in the western
portion of the site. These pits were identified on 1965, 1970, and 1973 aerid
photographs. A total of 10 former fire-raining pits (FTP-1, FTP-2, FTP-5, and seven
un-numbered pits) were included in the OU-2 investigation. During the OU-2 R,
Geraghty & Miller advanced 20 soil borings in the western portion of PSC FT-07. Ten
of the borings were drilled to adepth of 100 feet, and ten drilled to a depth of 20-feet.
A deep boring was advanced in each of the ten pits. The ten shallow borings were
advanced at various locations around the pits to define the horizontal extent of any
detected constituents.
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Soil samples collected from six of the former fire training pits contained detectable
concentrations of organic chemicals. The six pitswith organic chemical detections
include FTP-1, FTP-2, and FTP-5 and three smaller un-numbered pits. Detected
organic constituents are limited to TRPH and BNA compounds. Soils containing
detectable concentrations of TRPH range to depths of 100 feet bgs at FTP-2 and 60
feet bgs at FTP-5, but to depths of lessthan 16 feet bgsin al other areas. BNA
compounds were only detected in three samples and were not detected below the depth
of 6feet bgs. Lead wasthe only inorganic constituent detected above background
ranges. Only two samples contained elevated lead concentrations. Both borings with
samples containing elevated lead levels a so contained detectabl e concentrations of
TRPH.

Based on areview of EA Engineering’ s data and the data produced during the OU-2
RI, the vertical extent of organic constituents were not defined to within laboratory
detection limits at three areas of the site. Samples collected at FTP-2 during the OU-2
RI contained detectable concentrations of TRPH at depths of 100 feet bgs. Samples
collected at the center of FTP-1 by EA Engineering contained methylene chloride at a
depth of 120 feet bgs. Although methylene chloride is a common laboratory
contaminant, this detection at this depth was not qualified. Similarly, samples
collected from the center of the FTP-5 at a depth of the 120 feet bgs contained
detections of methylene chloride and acetone that were not qualified.

Following completion of the OU-2 investigation, three additional soil borings were
advanced and sampled at the site. The purpose of the additional sampling wasto
define, to laboratory non-detectable levels, the maximum vertical extent of the
constituents of potential concern in the soil. TPH was not detected below a depth of 10
feet in any of these three borings. VOCswere not detected in samples collected from
Soil Borings SB-24 or SB-25. The only VOC detected in samples collected from Soil
Boring SB-27 was acetone; however, based on data validation criteria, all acetone
detections were qualified as alaboratory contaminant. Based on the results of the
additional sampling investigation, the vertical extent of organic chemicalsin the soils
beneath each of the former fire training pits at PSC FT-07 have been defined to be less
than 120 feet bgs.

These new sampling data were used with previoudy collected data of known quality to
re-calculate the risk assessment for the site. The results of the risk assessment showed
that exposure to the soil at this site would not cause arisk to human health of the
environment. Both current and hypothetical future ELCR’sand HI’ s for exposure to
soils at these sites were below the ADEQ and USEPA’ s residential risk-based
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remediation benchmarks (ELCR less than 10, HI below 1.0). Asaresult, the original
remedial alternative selected for the site (no further action) was re-affirmed.

PSC ST-18 FACILITY 993

PSC ST-18 consists of aformer liquid waste storage facility (Facility 993) located in
the southern part of the Base. Facility 993 originally consisted of a single 5,000-gallon
refueling tank truck that was coated and buried in 1968. This underground storage
tank (UST) was used for the temporary storage of al liquid petroleum, oil, lubricant
(POL) and solvent wastes generated at the Base. Prior to 1972, liquid wastes stored at
thisfacility were disposed during road oiling and dust suppression activities (PSC OT-
04), in narrow trenches (PSC DP-05), and in fire training activities (PSCs FT-06 and
FT-07). In 1972, two 10,000-gallon capacity USTswere installed at the facility, and
the areaaround all three USTSs, approximately 0.2 acres, was enclosed with afence.
Also at thistime, the Base began selling the liquid wastes to private contractors for

recycling.

Thisfacility was classified as an interim status treatment, storage, and disposal (TSD)
facility under RCRA in 1979. Part A of a Hazardous Waste Permit application was
submitted in 1980. However, closure of thisfacility beganin 1982 to facilitate the
construction of anew USAF Reserve maintenance building.

The USAF to direct the closure activities and related subsurface investigations retained
Raymond E. Kary, Ph.D., in association with Guitierrez-Palmenberg, Inc. (GPI).
Initialy, twelve 50-foot deep soil borings were drilled adjacent to the USTs during July
and August 1983. The analytical results showed no contaminants. Based on the results
of theinitia investigation, apartia closure plan was submitted to the Arizona
Department of Health Services. The closure plan was approved on October 4, 1983.

The three USTs were removed on October 19, 1983 following thisinitial investigation.
Soil samples collected directly beneath the 5,000-gallon tanker truck and one of the
10,000-galon USTs showed signs of impact from past releases. The tank pit was
excavated to adepth of 16 feet bgs in an attempt to assess the extent of contamination.
Based on field observations, highly impacted soils were manifested to a hazardous
waste landfill. The moderately contaminated soils were aired for several weeks and
replaced in the pit, and the minimally contaminated soils were placed directly back into
the pit.

D:\5 Year Reviews (Tom Kremer)\Luke AFB\S year review January 2002\Appendix A\OU-2 Site Descriptions App A.rtf 11



QU2
Site Descriptions

Because this site was an active facility in 1981, it was not identified in the IRP Phase |
investigation which was focused on historic waste disposal activities. However, the
Base decided to include this site in the IRP Phase | investigation because of the
sampling results of the UST closure activities. Between November 4, 1985 and
February 6, 1986, Weston continued the investigation of the site during the IRP, Phase
I1, and Stage 1 investigation. During thisinvestigation, five soil borings were
advanced in and around Facility 993. Soil Boring depths ranged from 100-145 feet
bgs. In addition, five groundwater monitoring wells (MW-1 through MW-5) were
installed. Conclusions presented in the IRP, Phase |1, Stage 1 report (Roy F. Weston,
1986) indicated that the soil beneath the former USTs had been impacted by fuel and
organic solvents, and the impacted soil extended to the maximum depth of 56.5 feet
bgs.

The site was capped with concrete in 1987 as part of the RCRA post-closure
requirementsfor the site. In aletter dated May 13, 1988, the ADEQ stated that they
had inspected the concrete cap covering the facility and it was satisfactory. Currently,
the Base continues to inspect and maintain the cap to ensure integrity of the concrete
and sedled joints.

In September 1990, the Federal Facilities Agreement for Luke AFB was signed and
regulatory authority for Facility 993 was transferred from the RCRA program to the
CERCLA program as part of RCRA/CERCLA integration. The FFA parties elected to
include Facility 993 in the OU-2 remedia investigation as PSC ST-18.

From February to June of 1992, eight soil borings were drilled during the OU-2
investigation to define the horizontal and vertical extent of the soil impact. A total of
37 samples were collected from the borings and submitted to the ATI Phoenix
laboratory for analysis. The highest detected concentrations of TRPH were in the
samples collected from Soil Borings SB-1 and SB-2, which were drilled at the former
leaking UST locations. The highest detected TRPH value in Soil Boring SB-1 was
4,900 mg/Kg inthe 12-14 feet bgs sample. Samples collected from Soil Boring SB-2
contained TRPH at concentrations of 10,000 mg/Kg and 17,000 mg/Kg in the 12-14
foot bgs and 20-22 foot bgs samples, respectively. VOC compounds were only
detected in Soil Borings SB-1 and SB-2. Detected compoundsinclude: BTEX, 1,1-
dichloroethane, 1,1,2,2-tetrachloroethane, TCE, and PCE. The highest concentrations
of VOCswere detected in the 20-22 foot bgs sample from Soil Boring SB-2, which
was a so the sample with the highest TRPH value. BNAs were detected in samples
fromall eight borings. In general, the detected BNA compounds were all found in
samplesthat also contained TRPH.
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Groundwater quality beneath PSC ST-18 was evaluated using anaytical results from
groundwater samples collected at Groundwater Monitoring Wells MW-2, MW-3,
MW-4, MW-5, MW-114, and MW-122. VOCs and BNAs were not detected in
Monitoring Wells MW-2, MW-3, MW-5, or MW-122. EDB and DBCP were not
reported in any samples collected from Monitoring Wells MW-2, MW-4, MW-5 and
MW-114. EDB was also not detected in the samples analyzed from Monitoring Well
MW-3.

Toluene was detected at a concentration of 4 pug/L during the first quarter 1992
groundwater sampling event at Monitoring Well MW-4. Toluene has not been
reported in subsequent sampling events at Monitoring Well MW-4 or in any of the
other wells monitored at ST-18. BEP, acommon laboratory contaminant, was detected
during the first quarter 1992 and second quarter 1993 in Monitoring Well MW-114.
However, BEP was reported in the equipment blank during the first quarter of 1992.

DBCP was reported in Monitoring Well MW-3 at a concentration of 0.07 pg/L in the
only sampling event (fourth quarter 1992) for which analyses for DBCP were
performed. DBCP is a pesticide that was commonly used in citrus groves from the
mid-1950s until it was banned by the USEPA in 1980. Citrus groves may have been
located on private lands adjacent to Luke AFB. No citrus groves are currently present
a Luke AFB. Although DBCP was not detected in any other wellsat ST-18, it was
reported in Monitoring Wells MW-107, MW-108 and MW-110.

Throughout 1992 and 1993, the data collected during the OU-2 field investigation were
evaluated to determine the appropriate remedia aternative for thissite. Based on the
results of the OU-2 Risk Assessment and OU-2 Feasibility Study, the remedial action
proposed for implementation at PSC ST-18 was capping, surface controls, and
monitoring. The FFA partiesin the OU-2 ROD that was signed in January 1994
officially adopted this dternative. Although a cap had already been installed at the site,
the monitoring requirements for PSC ST-18 were not identified in the OU-2 ROD
because they are dependant on the results and conclusions of the groundwater
investigation which isincluded as part of theOU-1 Remedial Investigation Report.

Later in 1994, concerns arose about the quality of some of the VOC and BNA data
used in the original evaluation of PSC FT-06. Because CERCLA guidance requires
that only data of known quality be used to evaluate remedia aternativesfor asite, the
FFA parties elected to collect additional data at the site to re-evaluate the original
remedia alternatives. Additional datawas aso to be collected to refine the delineation
of the extent of the soil impact. A more refined delineation of the extent of impact was
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needed to assist in the establishment of long term groundwater monitoring
requirements for the site, as required by the original OU-2 ROD.

Nine additional soil borings were advanced and sampled in August of 1996 because of
concerns of the quality of the original VOC and BNA data and to refine the delineation
of the horizontal and vertical extent of the impacted soil. A total of 36 samples (33
primary and 3 duplicate) were collected from the nine borings and submitted for
laboratory anaysis.

Analytical results from the additional sampling indicated that TPH concentrations are
highest in the area of the former UST pit. TPH concentrations were detected to depths
of 48-50 feet bgsin SB-11 and 78-80 feet bgsin SB-10. In both borings, the samples
containing the highest detected TPH concentrations (6,800 for SB-10 and 18,000
mg/Kg for SB-11) were collected at a depth of 18-20 foot bgs. This depth corresponds
to just below the depth excavated during the removal of the USTs. VOC compounds
(including BTEX, TCE and PCE) were detected in Soil Borings SB-10 and SB-11 to
depths of 60 feet bgs. BNAs were detected in Soil Borings SB-10 and SB-11, but only
in those samples, which also contained TPH. BEP, acommon laboratory contaminant,
was a so detected in Soil Borings SB-9, SB-13, SB-14, and SB-15. Most vaues were
qualified as estimated values.

These new sampling data were used with previoudly collected data of known quality to
re-calculate the risk assessment for the site. The results of the risk assessment showed
that exposure to the soil at this site would not cause arisk to human health of the
environment. Both current and hypothetical future ELCRs and HIs for exposure to
soils at these sites were below the ADEQ and USEPA’ s residential risk-based
remediation benchmarks (ELCR lessthan 10, HI below 1.0). Asaresult, the original
remedial aternative selected for the site (capping, surface controls, and monitoring)
was re-affirmed as protective of human health and the environment.

PSC DP-22 POL TRENCH AT NORTHEAST RUNWAY

PSC DP-22 isan irregular-shaped area located at the north end of the inboard runway.
The site occupies approximately 4.6 acres. Approximately 30 percent of the PSCis
covered with concrete (the inboard runway), 20 percent is covered with bituminous
cover, and 50 percent of the site is covered by gravel with sparse vegetation.
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This site may have been used for the disarmament and de-fueling of aircraft during the
1940s and 1950s. Reportedly, waste POL was dumped into shallow trenches at this
site. Based on interviews with Base personnel, off-loaded fuel may have been drained
into trenches perhaps 600 to 800 feet long and afew feet deep. No evidence of
trenches was visible on examination of aerial photographs. During the 1950s, the
configuration of the east runway was different than it is at present. The reported
disposal site was located approximately 800 feet southwest of where the runway
presently ends. Construction of the runway extension in the late 1950s ended disposal
of POL inthisarea. There were no environmenta investigations conducted at this site
prior to the OU-2 RI.

In January and February of 1992, five soil borings (SB-1 through SB-5) were drilled at
PSC DP-22 during the OU-2 investigation. TRPH concentrations were detected in the
surface or near surface samples collected at each of the borings. Detected TRPH
concentrations generally decreased with increasing depth. The surface sample
collected from Soil Boring SB-4 contained the highest detectable concentration of
TRPH (970 mg/Kg). Although TRPH was generally not detected in subsurface soils,
TRPH was detected at concentrations near the laboratory detection limitsin the 98-100
foot bgs samples from Soil Borings SB-3 and SB-4. The only VOC detected was
acetone at a concentration of 1.0 mg/Kg in the 10-12 foot bgs sample collected from
Soil Boring SB-2. BNA compounds were not detected in any of the 21 soil samples
submitted for laboratory analysis. The highest detected concentrations of barium (407
mg/Kg) and lead (30 mg/K g) do exceed their respective background UCLs. The
surface sample collected from Soil Boring SB-3 contained both of these el evated
metals concentrations. This sample also contained TRPH. None of the other samples
collected from the site contained metals at concentrations above their background
UCLs.

During 1992 and 1993, the data collected during the OU-2 field investigation were
used to evaluate remedial alternatives for the soils at this site. Based on these results of
the OU-2 Risk Assessment and Feasibility Study, a no further action aternative was
proposed. Thisalternative was officially adopted in the OU-2 ROD that was signed in
January 1994.

Later in 1994, concerns arose about the quality of some of the VOC and BNA data
used in the original evaluation of PSC DP-22. The FFA parties determined these data
were of unknown quality. Inresponse, six additional samples (5 primary and one
duplicate) were collected in August 1996 to replace the origina dataof unknown
quality. The additional samples were collected from three borings, which were located
at the areas of the site, which showed the greatest signs of impact.
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The three additional soil borings (SB-6 through SB-8) were located adjacent to Sail
Borings SB-3, SB-1, and SB-4, respectively. Three surface and three subsurface
samples (5 primary and one duplicate) were collected from the borings and submitted
to Quanterralaboratories for analysis. None of the samples collected from the
additional soil borings contained detectable concentrations of VOCs. The primary
subsurface sample collected from Soil Boring SB-7 contained a concentration of 0.17
mg/K g of BEP, acommon laboratory contaminant. This was the only BNA compound
detected in any of the six additional soil samples.

These new sampling data were used with previoudly collected data of known quality to
re-cal culate the risk assessment for the site. The results of the risk assessment showed
that exposure to the soil at this site would not cause arisk to human health of the
environment. Both current and hypothetical ELCRs and His for exposure to soils at
these sites were below the ADEQ and USEPA’sresidential risk-based remediation
benchmarks (ELCR less than 10, HI below 1.0). Asaresult, the origina remedial
dternative selected for the site (no further action) was re-affirmed.

PSC DP-23 OLD SURFACE IMPOUNDMENT AREA

PSC DP-23 consists of the Old Surface Impoundment and associated wash located
west of Building 999 and adjacent to the former south fire training area. The old
surface impoundment portion of the site is a rectangul ar-shaped area that occupies
approximately 3.3 acres. Currently, 80 percent of thisareais either paved with asphalt,
under tarmac, or under concrete, which includes the AGE equipment yard. Inthe late
1940's, an impoundment dam was constructed along an old natural drainage system,
which flowed south off of the Base. This areamay have been used for the disposal site
for POL waste until construction covered the sitein 1969. The dam used to creste the
surface impoundment was buried, but not removed. The wash portion of the siteis
located to the south of the impoundment area and occupies approximately 19.4 acres.
The wash extends off Base and flows south to an area of earth fissures (See PSC SD-
20).

In February of 1992, two 150-foot deep borings (SB-2 and SB-4) and four 40-foot deep
soil borings (SB-1, SB-3, SB-5, and SB-6) were drilled and sampled at PSC DP-23
during the OU-2 investigation. Sediment samples were collected from ten locations
(SD-1 through SD-10) in December of 1991 and February of 1992. A tota of 26 soil
samples (23 primary and 3 duplicate) and 21 sediment samples (20 primary and 1
duplicate) were collected and submitted for laboratory analysis.
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The highest detected concentration of TRPH was 2,000 mg/kg in the 2 to 4 foot bgs
sample collected from Soil Boring SB-4. The only detected VOC compounds (trace
concentrations of toluene and ethyl benzene) were also detected in this sample. TRPH
was generally confined to shallow soils, and the deegpest sample with detectable TRPH
concentrations was collected at a depth of 8 to 10 feet bgs from SB-5.

Six soil and five sediment samples collected during the OU-2 investigation contained
detectable concentrations of BNA compounds. Four samples contained concentrations
of Benzo(a)pyrene in excess of its Preliminary Remediation Goa (PRG) of 0.78
mg/kg. These four samples include the surface sample and its duplicate collected from
SB-4, the 2 to 4 foot bgs sample collected from SB-4, and the surface sample collected
from SB-5. None of the other samples contained BNA compounds at concentrationsin
excess of their PRGs

The data collected during the OU-2 field investigation were evaluated to determine the
appropriate remedia aternative for thissite. Based on the results of the OU-2 Risk
Assessment and OU-2 Feasibility Study, the remedial action proposed for PSC DP-23
was excavation of all soilswith benzo(a)pyrene concentrations above the PRGs,
biological treatment to reduce contaminant concentrations, monitoring to confirm
effectiveness, and return of the treated soilsto the excavation for final disposal. The
FFA partiesin the OU-2 ROD that was signed in January 1994 officialy adopted this
aternative.

PSC SD-40 TAXIWAY FUEL DISCHARGE AREA

PSC SD-40 consists of the areas located on both sides of the southeastern end of
Taxiway F and on both sides of the south-central section of Taxiway E. The southern
area of the PSC (along Taxiway F) covers approximately 3 acres and the northern area
(along Taxiway E) covers approximately 7.6 acres. The areas adjacent to the taxiways
are covered with a bituminous dust cover of 2-inch thick asphalt. The site has been
used to perform limited service of aircraft since the present runway layout was
completein the 1950s. De-fueling of jet aircraft onto the bituminous cover was
reportedly conducted for fuel tank maintenance. This de-fueling practice occurred on
Taxiway F from the early 1970s until 1990.

Information from interviews with Base personnel indicates that during maintenance
activities fuel was drained from the aircraft fuel tanks onto the dust cover adjacent to
thetaxiways. De-fueling of jetsis believed to have been the primary source of releases
from the 1970s until the de-fueling procedure was modified in 1990 to control those
releases. The amounts of fuel involved in theindividual events varied depending on
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the maintenance involved. In addition, hydrazine may have been discharged onto the
surface adjacent to the Foxtrot Extension during F-16 maintenance. Staining of the
taxiways and asphalt along the taxiways is documented by historical aerial photographs
dating back to 1964. No staining was visible in the 1958 aeria photographs so the
maintenance activities may have begun between 1958 and 1964. Information from
interviews indicates that for at least 20 years these areas were used as Alternate F-15
fuel tank maintenance aress.

In April of 1992, eleven 100-foot deep borings were drilled at PSC SD-40 during the
OU-2 investigation. TRPH was detected in 21 of the 47 samples and in samples
collected from ten of the eleven borings. The highest detected concentration of TRPH
was 1,200 mg/Kg in the 0-2 feet bgs sample from Soil Boring SB-7. TRPH
concentrations were generally confined to 4 feet bgs, with concentrations decreasing
with increasing depth. Only three samples collected below the depth of 4 feet
contained detectable concentrations of TRPH. The two deepest detections of TRPH
were in soil borings SB-3 and SB-7. The 98 to 100 foot bgs sample collected from
both of these borings contained 20 mg/kg of TRPH. VOCswere only detected in two
samples, SB-2 at 98-100 feet bgs and the surface at SB-7. These resultsin Soil Boring
SB-2 at 98-100 feet bgs are most likely related to either laboratory or field sampling
contamination. VOCs (toluene, ethyl benzene, and xylenes) were detected in the 0-2
feet bgs sample collected from Soil Boring SB-7. The BNA compounds naphthaene
and 2-methylnapthalene were a so detected in this sample. Thiswasthe only sample
with detectable BNA compounds. PCBswere not detected in any of the samples.

The highest detected concentrations of barium (402 mg/Kg), copper (42.8 mg/Kg), and
nickel (35 mg/Kg) dlightly exceed their background UCLs. The only sample that
contained these metals at levels above the average for the site was collected from SB-8
at adepth of 98 to 100 feet bgs. This sample also contained the highest detected
concentration of zinc. No trends were observed with respect to metal s results and depth
of sample collection.

Throughout 1992 and 1993, the data collected during the OU-2 field investigation were
evaluated to determine the appropriate remedial dternative for the soils at this site.
Based on the results of the OU-2 Risk Assessment and OU-2 Feasibility Study,a no
further action aternative was proposed. The FFA partiesin the OU-2 ROD that was
signed in January 1994 officially adopted this aternative.

Later in 1994, concerns arose about the quality of some of the VOC and BNA data

used in the original evauation of PSC SD-40. In response, three additiona soil
borings were advanced at the site in August of 1996. .
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A tota of seven soil samples (three surface and four subsurface) were collected in
August of 1996 during the additional sampling investigation. None of the samples
collected from the additional soil borings contained detectable concentrations of
VOCs. The 14-16 foot bgs sample collected from Soil Boring SB-12 contained a
concentration of 0.075 mg/Kg of bis(2-ethylhexyl)phthalate, a common laboratory
contaminant.

These new sampling data were used with previoudy collected data of known quality to
re-calculate the risk assessment for the site. The results of the risk assessment showed
that exposure to the soil at this site would not cause arisk to human health of the
environment. Both current and hypothetical future ELCRs and HIs for exposure to
soils at these sites were below the ADEQ and USEPA’ s residential risk-based
remediation benchmarks (ELCR less than 10, HI below 1.0). Asaresult, the original
remedial alternative selected for the site (no further action) was re-affirmed.
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Groundwater Monitoring Results for the Period of Record at PSC DP-05, OU-2

DPO05events.xls

Sample Location Organic Constituents Inorganic Constituents (mg/L) Inorganic Constituents Continued(mg/L)
Date VOCs | BNAs TPH | EDB | DBCP | Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se Tl Zn Bo
(wgl) | (gL | (mgL)| (mg/L)| (mg/L)
12-12-91  MW-104 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.01 <0.005 0.267 <0.005 <0.005 <0.01 0.017 <0.0002 <0.02 0.003 <0.05 <0.005 <0.005 0.354
Dissolved <0.01 <0.005 0.285 <0.005 <0.005 <0.01 <0.01 <0.0002 <0.02 <0.002 <0.05 <0.005 <0.005 0.320
07-16-92 MW-104 ND NDJ NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.171 <0.005 <0.0005 0.014 0.012 <0.0002 <0.020 0.006 <0.05 <0.005 <0.005 1.23 NA
Dissolved <0.010 <0.005 0.168 <0.005 <0.0005 <0.010<0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.071 NA
11-19-92 MW-104 ACE 15 ND NA  <0.01 <0.01
Total Metals TOL 5 <0.010 <0.005 0.257 <0.005 <0.0005 <0.010<0.010 <0.0002 <0.020 0.011 <0.05 <0.005 <0.005 0.977 <0.10
Dissolved [UQ] [UQ] <0.010 <0.005 0.265 <0.005 <0.0005 <0.010<0.010 <0.0002 <0.020 0.011 <0.05 <0.005 <0.005 0.983 <0.10
11-19-92 MW-104 ACE 13 ND NA  <0.01 <0.01
Total Metals Duplicate TOL 5 <0.010 <0.005 0.258 <0.005 <0.0005 <0.010<0.010 <0.0002 <0.020 0.012 <0.05 <0.005 <0.005 0.896 <0.10
Dissolved [UQ] [UQ] <0.010 <0.005 0.264 <0.005 <0.0005 <0.010<0.010 <0.0002 <0.020 0.011 <0.05 <0.005 <0.005 0.920 <0.10
03-09-93  MW-104 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.229 <0.005 <0.005 <0.010 0.011 <0.0002 <0.020 0.003 <0.05 <0.005 <0.005 0.484 NA
Dissolved <0.010 <0.005 0.250 <0.005 <0.005 <0.010<0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.491 NA
06-09-93  MW-104 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.239 <0.005 <0.005 <0.010 0.011 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.473 NA
Dissolved <0.010 <0.005 0.266 <0.005 <0.005 <0.010<0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.452 NA
11-10-93  MW-104 ND ND NA NA NA
Total Metals Time-series  [UQ] [UQ] <0.010 <0.005 0.240 <0.005 <0.005 <0.010<0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.285 NA
Dissolved Initial Sample <0.010 <0.005 0.241 <0.005 <0.005 <0.010<0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.262 NA
11-10-93  MW-104 ND ND NA NA NA
Total Metals Time-series  [UQ] [UQ] <0.010 <0.005 0.270 <0.005 <0.005 <0.010<0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.220 NA
Dissolved  4-hr sample <0.010 <0.005 0.286 <0.005 <0.005 <0.010<0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.218 NA
05-11-94  MW-104 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.254 <0.004 <0.005 <0.010<0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.386 NA
Dissolved <0.010 <0.005 0.279 <0.004 <0.005 <0.010<0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.380 NA
02-10-95  MW-104 ND NA NA NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10-04-95  MW-104 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
06-10-96  MW-104 ND ND NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
12-13-91  MW-105 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.01 <0.005 0.099 <0.005 <0.005 0.014 <0.01 <0.0002 <0.02 0.003 <0.05 <0.005 <0.005 0.393
Dissolved <0.01 <0.005 0.092 <0.005 <0.005 <0.01 <0.01 <0.0002 <0.02 0.002 <0.05 <0.005 <0.005 0.238
07-17-92  MW-105 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.057 <0.005 <0.0005 <0.010 0.028 <0.0002 <0.020 0.003 <0.05 <0.005 <0.005 0.146 NA
Dissolved <0.010 <0.005 0.037 <0.005 <0.0005 <0.010<0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 <0.010 NA

Page 1 of 5

4/11/03



Groundwater Monitoring Results for the Period of Record at PSC DP-05, OU-2

DPO05events.xls

Sample
Date

Location

Organic Constituents

Inorganic Constituents (m.

Inorganic Constituents Continued(mg/L)

VOCs
(ug/l)

BNAs
(ug/L)

TPH
(mg/L)

EDB
(mg/L)

DBCP
(mg/L)

Ag

Ba

Be

Cd

Cr

Cu

Hg

Ni

Pb

Sb

Se

Tl

Zn

Bo

Page 2 of 5

4/11/03



Groundwater Monitoring Results for the Period of Record at PSC DP-05, OU-2

DPO05events.xls

Sample Location Organic Constituents Inorganic Constituents (mg/L) Inorganic Constituents Continued(mg/L)
Date VOCs | BNAs TPH | EDB | DBCP | Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se Tl Zn Bo
(wgl) | (gL | (mgL)| (mg/L)| (mg/L)
12-16-92  MW-105 ND ND NA  <0.01 <0.01
Total Metals [UQ] [UQ] <0.010 0.006 0.111 <0.005 <0.0005 0.014 0.014 <0.0002 <0.020 0.007 <0.05 <0.005 <0.005 0.508 <0.10
Dissolved <0.010 <0.005 0.100 <0.005 <0.0005 <0.010<0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.375 <0.10
03-09-93  MW-105 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.108 <0.005 <0.005 <0.010<0.010 <0.0002 <0.020 0.006 <0.05 <0.005 <0.005 0.363 NA
Dissolved <0.010 <0.005 0.103 <0.005 <0.005 <0.010<0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.350 NA
06-09-93  MW-105 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.106 <0.005 <0.005 <0.010<0.010 <0.0002 <0.020 0.003 <0.05 <0.005 <0.005 0.304 NA
Dissolved <0.010 <0.005 0.103 <0.005 <0.005 <0.010<0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.230 NA
11-05-93  MW-105 ND ND * NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.101 <0.005 <0.005 <0.010/<0.010 <0.0002 <0.020J 0.002 <0.05 <0.005 <0.005 0.341 NA
Dissolved <0.010 <0.005 0.104 <0.005 <0.005 <0.010<0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.220 NA
05-11-94 ~ MW-105 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.114 <0.004 <0.005 <0.010<0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.310 NA
Dissolved <0.010 <0.005 0.114 <0.004 <0.005 <0.010<0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.257 NA
05-11-94 ~ MW-105 ND NA NA NA NA
Total Metals ADEQ [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved  Duplicate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
02-10-95  MW-105 ND NA NA NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10-04-95  MW-105 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
06-07-96  MW-105 ND ND NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
11-12-97  MW-105 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-12-98  MW-105 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
12-12-91  MW-106 ACETrU ND NA NA NA
Total Metals [UQ] [UQ] <0.01 0.014 0.182 <0.005 <0.005 0.032 0.040 <0.0002 <0.02 0.017 <0.05 <0.005 <0.005 1.04
Dissolved <0.01 <0.005 0.155 <0.005 <0.005 <0.01 <0.01 <0.0002 <0.02 <0.002 <0.05 <0.005 <0.005 0.356
12-12-91  MW-106 ND ND NA NA NA
Total Metals Duplicate  [UQ] [UQ] <0.01 0.014 0.18 <0.005 <0.005 0.034 0.018 <0.0002 <0.02 0.011 <0.05 <0.005 <0.005 0.986
Dissolved <0.01 <0.005 0.158 <0.005 <0.005 <0.01 <0.01 <0.0002 <0.02 <0.002 <0.05 <0.005 <0.005 0.356
07-16-92  MW-106 ND BEP 17 NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.064 <0.005 <0.0005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.242 NA
Dissolved <0.010 <0.005 0.117 <0.005 <0.0005 <0.010<0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.014 NA
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Groundwater Monitoring Results for the Period of Record at PSC DP-05, OU-2

DPO05events.xls

Sample Location Organic Constituents Inorganic Constituents (mg/L) Inorganic Constituents Continued(mg/L)
Date VOCs | BNAs TPH | EDB | DBCP | Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se Tl Zn Bo
Qgl) | (ugl) | (mg/L)|(mgL)| (mg/L)

11-24-92  MW-106 ND ND NA <0.01 <0.01

Total Metals [UQ] [UQ] <0.010 <0.005 0.174 <0.005 <0.0005 0.012 <0.010 <0.0002 <0.020 0.005 <0.05 <0.005 <0.005 0.421 <0.10
Dissolved <0.010 <0.005 0.167 <0.005 <0.0005 <0.010<0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.386 <0.10
03-22-93  MW-106 ND ND NA NA NA

Total Metals [UQ] [UQ] <0.010 <0.005 0.17 <0.005 <0.0005 <0.010 <0.010 <0.0002 <0.020 0.004 <0.05 <0.005 <0.005 0.410 NA
Dissolved <0.010 <0.005 0.203 <0.005 <0.005 <0.010<0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.304 NA
06-10-93  MW-106 ND ND NA NA NA

Total Metals [UQ] [UQ] <0.010 <0.005 0.154 <0.005 <0.005 0.011 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.284 NA
Dissolved <0.010 <0.005 0.165 <0.005 <0.005 <0.010<0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.224 NA
11-05-93  MW-106 ND ND * NA NA NA

Total Metals <0.010 <0.005 0.173 <0.005 <0.005 0.012 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.587 NA
Dissolved <0.010 <0.005 0.170 <0.005 <0.005 <0.010<0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.522 NA
05-11-94 ~ MW-106 ND ND * NA NA NA

Total Metals [UQ] [UQ] 0.018 <0.005 0.161 <0.004 <0.005 <0.010<0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.281 NA
Dissolved <0.010 <0.005 0.172 <0.004 <0.005 <0.010<0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.278 NA
02-10-95  MW-106 ND NA NA NA NA

Total Metals [UQ] [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10-04-95  MW-106 ND NA NA NA NA

Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
06-07-96  MW-106 ND ND NA NA NA

Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Notes:

NA Not analyzed. TCE  Trichloroethene.

VOCs Volatile orga EDB  Ethylene Dibromide.

TPH Total Petroleum Hydrocarbons DBCP  1,2-Dibromo-3-chloropropane.

Tr Trace, unquantifiable amount detected. PCB Pentachlorobenzene

ACE Acetone. BA Benzoic Acid

BEP Bis(2-ethylhexyl)phthalate. DCP  1,2-Dichloropropane

CHL Chloroform. Bo Boron.

CDS Carbon Disulfide * TICs present.

DCA 1,2-Dichloroethane. J Data are qualitative or estimated.

DBCM Dibromochloromethane. R Data are rejected and unusable

ND Not detected. U Data are qualitative and considered to be not detected at

BNAs Base/neutral and acid extractable compounds. the value reported.

TOL Toluene. [UQ]  ATI-Phoenix data of unknown quality as determined by

(1)

Well screen submerged below top of water table.

the FFA Parties

Method detection limits (mdls) for VOCs and BNAs varied. See laboratory reports for specific mdls.

Metals are as follows: silver (Ag), arsenic (As), beryllium (Be), barium (Ba), cadmium (Cd),

copper (Cu), chromium (Cr), mercury (Hg), nickel (Ni), lead (Pb), antimony (Sb), selenium (Se),
thallium (T1), and zinc (Zn).
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Groundwater Monitoring Results for the Period of Record at PSC FT-06, OU-2 Page 1 of 3

Sample Location Inorganic Constituents (mg/L) Inorganic Constituents Continued (mg/L)
Date VOCs | BNAs | TPH | EDB | DBCP Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se Tl Zn Bo
(ug/l) | (ug/l) |(mg/L)](mg/L)] (mg/L)

01-22-92 MW-107 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.01 <0.05 0.159  <0.005 <0.005  <0.01 <0.01 <0.0002 <0.02 <0.002 <0.05 <0.005 <0.005 0435 NA
Dissolved <0.01 <0.05 0.137  <0.005 <0.005  <0.01 <0.01 <0.0002 <0.02 <0.002 <0.05 <0.005 <0.005 0.430 NA

01-22-92 MW-107 ND ND NA NA NA
Total Metals ~ Duplicate [UQ] [UQ] <0.01 <0.05 0.149  <0.005 <0.005  <0.01 <0.01 <0.0002 <0.02 <0.002 <0.05 <0.005 <0.005 0.446 NA
Dissolved <0.01 <0.05 0.144  <0.005 <0.005  <0.01 <0.01 <0.0002 <0.02 <0.002 <0.05 <0.005 <0.005 0432 NA

07-17-92 MW-107 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010  0.016 0.144  <0.005 <0.0005 0.054 0.018 <0.0002 0.022 0.010 <0.05  <0.005 <0.005 2.05 NA
Dissolved <0.010 <0.005 0.044 <0.005 <0.0005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.019 NA

12-09-92 MW-107 ND ND NA  <0.01 0.05
Total Metals  Time-series  [UQ]  [UQ] <0.010 <0.005 0.114  <0.005 <0.0005 <0.010 0.019 <0.0002 <0.020  0.002 <0.05 0.006  <0.005  0.415 <0.10
Dissolved  Initial Sample <0.010 <0.005 0.117 <0.005 <0.0005 <0.010 0.022 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.357 <0.10

12-09-92 MW-107 ND NA NA  <0.01 0.04
Total Metals ~ Time-series  [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved  4-hr Sample NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

03-08-93 MW-107 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.112 <0.005 <0.005 <0.010 0.018 <0.0002 <0.020 0.003 <0.05 0.011  <0.005  0.605 NA
Dissolved <0.010 <0.005 0.120  <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 0.010  <0.005  0.591 NA

06-16-93 MW-107 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.115 <0.005 <0.005 <0.010 0.017 <0.0002 <0.020 0.003 <0.05 <0.005 <0.005  0.530 NA
Dissolved <0.010 <0.005 0.124  <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.484 NA

11-04-93 MW-107 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.116 <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.600 NA
Dissolved <0.010 <0.005 0.114 <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.596 NA

05-18-94 MW-107 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.115 <0.004 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.290 NA
Dissolved <0.010 <0.005 0.120 <0.004 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.287 NA

02-23-95 MW-107 ND NA NA NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

10-20-95 MW-107 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

6-6-96 MW-107 ND ND NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

01-23-92 MW-108 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.01 <0.05 0.14 <0.005  <0.005  <0.01 <0.01 <0.0002 <0.02 <0.002 <0.05 0.006  <0.005  0.443 NA
Dissolved <0.01 <0.05 0.14 <0.005 <0.005  <0.01 <0.01 <0.0002 <0.02 <0.002 <0.05 <0.005 <0.005 0.413 NA
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Groundwater Monitoring Results for the Period of Record at PSC FT-06, OU-2

Sample Location Inorganic Constituents (mg/L) Inorganic Constituents Continued (mg/L)
Date VOCs | BNAs | TPH | EDB | DBCP Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se Tl Zn Bo
(ug/l) | (ug/l) |(mg/L)](mg/L)] (mg/L)
7-21-92 MW-108 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.132  <0.005 <0.0005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.281 NA
Dissolved <0.010 <0.005 0.128  <0.005 <0.0005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.073 NA
11-20-92 MW-108 ND ND NA  <0.01 0.02
Total Metals [UQ] [UQ] <0.010 <0.005 0.125 <0.005 <0.0005 <0.010 0.010 <0.0002 <0.020 0.009 <0.05 0.005  <0.005  0.790 <0.10
Dissolved <0.010 <0.005 0.129  <0.005 <0.0005 <0.010 <0.010 <0.0002 <0.020  0.009 <0.05 <0.005 <0.005 0.828 <0.10
03-11-93 MW-108 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.109 <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 0.002 <0.05 <0.005 <0.005 0.712 NA
Dissolved <0.010 <0.005 0.120  <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.463 NA
06-14-93 MW-108 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.118 <0.005 <0.005 <0.010 0.016 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.502 NA
Dissolved <0.010 <0.005 0.127  <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.479 NA
11-04-93 MW-108 ND ND * NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.114  <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.570 NA
Dissolved <0.010 <0.005 0.124  <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.568 NA
05-18-94 MW-108 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.107 <0.004 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.282 NA
Dissolved <0.010 <0.005 0.118 <0.004 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.280 NA
2-3-95 MW-108 ND NA NA NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10-20-95 MW-108 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-31-96 MW-108 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes:
NA Not analyzed. TCE  Trichloroethene.
VOCs Volatile organi EDB  Ethylene Dibromide.
TPH Total Petroleum Hydrocarbons DBCP  1,2-Dibromo-3-chloropropane.
Tr Trace, unquantifiable amount detected. PCB P hlorobenzene
ACE Acetone. BA Benzoic Acid
BEP Bis(2-cethylhexyl)phthalate. DCP  1,2-Dichloropropane
CHL Chloroform. Bo Boron.
CDS Carbon Disulfide * TICs present.
DCA 1,2-Dichloroethane. J Data are qualitative or estimated.
DBCM  Dibromochloromethane. R Data are rejected and unusable
ND Not detected. U Data are qualitative and considered to be not detected at
BNAs Base/neutral and acid extractable compounds. the value reported.
TOL Toluene. [UQ] ATI-Phoenix data of unknown quality as

O]

Well screen submerged below top of water table. determined by the FFA Parties

Method detection limits (mdls) for VOCs and BNAs varied. See laboratory reports for specific mdls.
Metals are as follows: silver (Ag), arsenic (As), beryllium (Be), barium (Ba), cadmium (Cd),
copper (Cu), chromium (Cr), mercury (Hg), nickel (Ni), lead (Pb), antimony (Sb), selenium (Se),

FT06events.xls
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Groundwater Monitoring Results for the Period of Record at PSC FT-06, OU-2
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thallium (T1), and zinc (Zn).
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Groundwater Monitoring Results for the Period of Record at PSC FT-07, OU-1

Sample Location Inorganic Constituents (mg/L) Inorganic Constituents Continued (mg/L)
Date VOCs BNAs | TPH | EDB | DBCP Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se Tl Zn Bo
(ug/l) (ug/l) |(mg/L)f (mg/L)] (mg/L)
01-27-92 (1) MW-109 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.146  <0.005 <0.005 0.013  <0.01 <0.0002 <0.020 0.002  <0.05 <0.005 <0.005 0.284 NA
Dissolved <0.010 <0.005 0.150 <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.290 NA
07-17-92 (1) MW-109 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.044 <0.005 <0.0005 0.011 0.011 <0.0002 <0.020  0.002 <0.05 <0.005 <0.005 1.06 NA
Dissolved <0.010 <0.005 0.123  <0.005 <0.0005 <0.010 <0.010 <0.0002 0.026 <0.002 <0.05 <0.005 <0.005 0.124 NA
11-30-92 (1)  MW-109 ND ND NA <0.01 <0.01
Total Metals [UQ] [UQ] <0.010 <0.005 0.167 <0.005 <0.0005 0.016 <0.010 <0.0002 <0.020 0.004 <0.05 <0.005 <0.005 0.565 <0.10
Dissolved <0.010 <0.005 0.168 <0.005 <0.0005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.538 <0.10
03-24-93 (1) MW-109 ND ND * NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.146 <0.005 <0.0005 <0.010 <0.010 <0.0002 <0.020  0.003 <0.05 <0.005 <0.005 0.421 NA
Dissolved <0.010 <0.005 0.175 <0.005 <0.005 0.011 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.433 NA
06-15-93 (1) MW-109 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.207 <0.005 <0.005 0.015 0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.453 NA
Dissolved <0.010 <0.005 0224 <0.005 <0.005 0.013 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.442 NA
11-12-93 (1)  MW-109 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.146 <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.296 NA
Dissolved <0.010 <0.005 0.159 <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.299 NA
05-12-94 (1)  MW-109 ND NDR NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.182 <0.004 <0.005 <0.010 0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.305 NA
Dissolved <0.010 <0.005 0202 <0.004 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.341 NA
02-01-95 MW-109 ND NA NA NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10-25-95 MW-109 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-29-96 MW-109 ND ND NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
01-23-92 (1) MW-110 CHL 1 ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.240 <0.005 <0.005 0.024 0.026 <0.0002 <0.020  0.005 <0.05 <0.005 <0.005 0.560 NA
Dissolved <0.010 <0.005 0237 <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.220 NA
01-23-92 (1) MW-110 CHL 1 ND NA NA NA
Total Metals ~ Duplicate [UQ] [UQ] <0.010 <0.005 0223 <0.005 <0.005 0.013 0.025 <0.0002 <0.020  0.003 <0.05 <0.005 <0.005 0.512 NA
Dissolved <0.010 <0.005 0231 <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.471 NA
07-15-92 (1)  MW-110 CHL 2 ND NA NA NA
Total Metals DCA3 [UQ] <0.010 <0.005 0.125 <0.005 <0.0005 0.023 0.013  <0.0002 <0.020  0.005 <0.05 <0.005 <0.005 0.422 NA
Dissolved [UQ] <0.010 <0.005 0.099 <0.005 <0.0005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.056 NA
12-08-92 (1) MW-110 TOL 3 ND NA  <0.01 0.11
Total Metals [UQ] [UQ] <0.010 <0.005 0.233 <0.005 <0.0005 0.021 0.021  <0.0002 <0.020  0.006 <0.05 <0.005 <0.005 1.07 <0.10
Dissolved <0.010 <0.005 0.215 <0.005 <0.0005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.543 <0.10
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Groundwater Monitoring Results for the Period of Record at PSC FT-07, OU-1

Sample Location Inorganic Constituents (mg/L) Inorganic C Continued (mg/L)
Date VOCs BNAs | TPH | EDB | DBCP Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se Tl Zn Bo
(ug/t) (ug/l) |(mg/L)] (mg/L)| (mg/L)
03-16-93 (1) MW-110 CHL 1 ND NA NA NA
Total Metals TOL 2 [UQ] <0.010 <0.005 0.215 <0.005 <0.005 0.014 <0.010 <0.0002 <0.020 0.005 <0.05 <0.005 <0.005 0.591 NA
Dissolved [UQ] <0.010 <0.005 0228 <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.403 NA
03-16-93 (1) MW-110 CHL 1 ND NA NA NA
Total Metals ~ Duplicate [UQ] [UQ] <0.010 <0.005 0213 <0.005 <0.005 0.013 <0.010 <0.0002 <0.020 0.006 <0.05 <0.005 <0.005 0.501 NA
Dissolved <0.010 <0.005 0223 <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.486 NA
06-10-93(1) MW-110 CHL 1 ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.214 <0.005 <0.005 0.013 <0.010 <0.0002 <0.020  0.003 <0.05 <0.005 <0.005 0.457 NA
Dissolved <0.010 <0.005 0226 <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.393 NA
06-10-93 (1) MW-110 CHL 1 BEP 33 NA NA NA
Total Metals ~ Duplicate [UQ] [UQ] <0.010 <0.005 0214 <0.005 <0.005 0.013 <0.010 <0.0002 <0.020 0.003 <0.05 <0.005 <0.005 0.437 NA
Dissolved <0.010 <0.005 0226 <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.394 NA
11-09-93 (1)  MW-110 CHL 1 ND NA NA NA
Total Metals ~ Time-series [UQ] [UQ] <0.010 <0.005 0.230 <0.005 <0.005  0.027 0.012  <0.0002 <0.020  0.009 <0.05 <0.005 <0.005 0.530 NA
Dissolved Initial Sample <0.010 <0.005 0.224 <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.180 NA
11-09-93 (1)  MW-110 CHL 1 ND NA NA NA
Total Metals ~ Time-series [UQ] [UQ] <0.010 <0.005 0.214 <0.005 <0.005 0.014 <0.010 <0.0002 <0.020  0.002 <0.05 <0.005 <0.005 0.377 NA
Dissolved ~ 3.5-hr sample <0.010 <0.005 0228 <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.296 NA
05-12-94(1) MW-110 CHL 2 ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.226 <0.004 <0.005 0.013 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.432 NA
Dissolved <0.010 <0.005 0241 <0.004 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.406 NA
01-31-95(1) MW-110 CHL 2 NA NA NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-4-95 MW-110 ND NA NA NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-4-95 MW-110 (D) ND NA NA NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-3-96 MW-110 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
01-27-92 (1) MW-111 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0223  <0.005 <0.005 0.013 0.025 <0.0002 <0.020  0.003 <0.05 <0.005 <0.005 0.512 NA
Dissolved <0.010 <0.005 0231 <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.471 NA
7/15/1992 (1)  MW-111 DCA'1 ND NA NA NA
Total Metals DBCM 1 [UQ] <0.010 <0.005 0.207  <0.005 0.0016  0.022 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.190 NA
Dissolved [UQ] <0.010 <0.005 0.135 <0.005 <0.0005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.022 NA
11-25-92 (1)  MW-111 ND ND NA <0.01 <0.01
Total Metals [UQ] [UQ] <0.010 <0.005 0.298 <0.005 <0.0005 0.011 <0.010 <0.0002 <0.020 0.006 <0.05 <0.005 <0.005 0.757 0.26
Dissolved <0.010 <0.005 0319 <0.005 <0.0005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.752 0.26
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Groundwater Monitoring Results for the Period of Record at PSC FT-07, OU-1

Sample Location Inorganic Constituents (mg/L) Inorganic C Continued (mg/L)
Date VOCs BNAs | TPH | EDB | DBCP Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se Tl Zn Bo
(ug/t) (ug/l) |(mg/L)] (mg/L)| (mg/L)
03-16-93 (1) MW-111 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.247 <0.005 <0.005 <0.010 0.012 <0.0002 <0.020  0.002 <0.05 <0.005 <0.005 0.535 NA
Dissolved <0.010 <0.005 0269 <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.517 NA
06-16-93 (1) MW-111 ND BEP 15 NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.288 <0.005 <0.005 <0.010 0.024 <0.0002 <0.020 0.003 <0.05 <0.005 <0.005 0.722 NA
Dissolved <0.010 <0.005 0276 <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.570 NA
06-16-93 (1) MW-111 ND ND NA NA NA
Total Metals ~ Duplicate [UQ] [UQ] <0.010 <0.005 0272 <0.005 <0.005 <0.010 0.012 <0.0002 <0.020 0.003 <0.05 <0.005 <0.005 0.696 NA
Dissolved <0.010 <0.005 0277 <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.574 NA
11-12-93 (1)  MW-111 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.263 <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.440 NA
Dissolved <0.010 <0.005 0285 <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.416 NA
5/12/1994 (1)  MW-111 ND NDR NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.244 <0.004 <0.005 0.015 <0.010 <0.0002 <0.020  0.002 <0.05 <0.005 <0.005 0.490 NA
Dissolved <0.010 <0.005 0256 <0.004 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.467 NA
2-1-95(1) MW-111 ND NA NA NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10-25-95 MW-111 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-22-96 MW-111 ND ND NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
08-04-93 MW-118 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.323 <0.005 <0.005 0.017 0.032  <0.0002 <0.020  0.002 <0.05 <0.005 <0.005 0.740 NA
Dissolved <0.010 <0.005 0335 <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.730 NA
08-04-93 MW-118 ND ND NA NA NA
Total Metals ~ Duplicate [UQ] [UQ] <0.010 <0.005 0320 <0.005 <0.005 0.020 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.714 NA
Dissolved <0.010 <0.005 0328 <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.708 NA
11-09-93 MW-118 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0276  <0.005 <0.005 0.043J <0.010 <0.0002 0.023 <0.002 <0.05 <0.005 <0.005 0.499 NA
Dissolved <0.010 <0.005 0295 <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.476 NA
11-09-93 MW-118 ND ND * NA NA NA
Total Metals ~ Duplicate [UQ] [UQ] <0.010 <0.005 0.294 <0.005 <0.005 0.020J 0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.551 NA
Dissolved <0.010 <0.005 0322 <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.496 NA
05-17-94 MW-118 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0271 <0.004 <0.005 0.014 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.360 NA
Dissolved <0.010  <0.005 0250 <0.004 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.339 NA
01-31-95 MW-118 ND NA NA NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Groundwater Monitoring Results for the Period of Record at PSC FT-07, OU-1

Sample Location Inorganic Constituents (mg/L) Inorganic C Continued (mg/L)
Date VOCs BNAs | TPH | EDB | DBCP Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se Tl Zn Bo
(ug/t) (ug/l) |(mg/L)] (mg/L)| (mg/L)
5-1-95 MW-118 ND NA NA NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
8-11-95 MW-118 ND NA NA NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10-26-95 MW-118 ND NA NA NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-3-96 MW-118 ND NA NA NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-22-96 MW-118 ND ND NA NA NA
Total Metals [UQ] [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
11-11-97 MW-118 ND ND NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-12-98 MW-118 ND ND NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
07-14-94 MW-123 BROM 2.3 ND NA NA NA
Total Metals CHL 7.9 [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved DBCM 11 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
[uQ]
12-07-94 MW-123 CHL 1.4 ND NA NA NA
Total Metals [UQ] [UQ] <0.010UJ 0.0022 0250  <0.004 <0.005 0.0092U <0.010U <0.0002 0.031U <0.002  <0.05 0.003 <0.005  0.440 NA
Dissolved <0.010UJ 0.0021 0.260  <0.004 <0.005 0.0057 U <0.010U <0.0002 <0.001U <0.002 <0.05 0.0029 <0.005 0.440 NA
12-07-94 MW-123 CHL 1.6 ND NA NA NA
Total Metals ~ Duplicate [UQ] [UQ] <0.010UJ 0.0023 0250  <0.004 <0.005 0.0098U 0.0043U <0.0002 0.031U <0.002 <0.05 0.0024 <0.005 0.540 NA
<0.010UJ 0.0019 0.26 <0.004 <0.005 <.0029U <.0034U <0.0002 0.022U 0.0012 <0.05 0.003 <0.005  0.41 NA
02-23-95 MW-123 CHL 2 NA NA NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-4-95 MW-123 ND NA NA NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
8-11-95 MW-123 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10-26-95 MW-123 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Groundwater Monitoring Results for the Period of Record at PSC FT-07, OU-1

Sample Location Inorganic Constituents (mg/L) Inorganic C Continued (mg/L)
Date VOCs BNAs | TPH | EDB | DBCP Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se Tl Zn Bo
(ug/t) (ug/l) |(mg/L)] (mg/L)| (mg/L)
10-26-95  MW-123(D) ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-6-96 MW-123 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-23-96 MW-123 ND ND NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
11-11-97 MW-123 CHL 2.7] NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-13-98 MW-123 CHL 2.4] NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
CHL 1.6]
11-05-98 MW-123 MC 0.32)B NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-19-99 MW-123 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes:
NA Not analyzed. ND  Not detected.
VOCs Volatile organic compounds. BNAs Base/neutral and acid extractable compounds.
TPH Total Petroleum Hydrocarbons TOL  Toluene.
Tr Trace, unquantifiable amount detected. = TCE  Trichloroethene.
ACE Acetone. EDB  Ethylene Dibromide.
BEP Bis(2-ethylhexyl)phthalate. DBCP 1,2-Dibromo-3-chloropropane.
CHL Chloroform. PCB  Pentachlorobenzene
CDS Carbon Disulfide BA  Benzoic Acid
DCA 1,2-Dichloroethane. DCP  1,2-Dichloropropane
DBCM Dibromochloromethane. Bo Boron.
MC Methylene Chloride [UQ] ATI-Phoenix data of unknown quality as
* TICs present. determined by the FFA Parties
J Data are qualitative or estimated.
R Data are rejected and unusable
U Data are qualitative and considered to be not detected at the value reported.

M

Well screen submerged below top of water table.

Method detection limits (mdls) for VOCs and BNAs varied. See laboratory reports for specific mdls.
Metals are as follows: silver (Ag), arsenic (As), beryllium (Be), barium (Ba), cadmium (Cd),

copper (Cu), chromium (Cr), mercury (Hg), nickel (Ni), lead (Pb), antimony (Sb), selenium (Se),
thallium (TI), and zinc (Zn).
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Groundwater Monitoring Results for the Period of Record at PSC RW-02, OU-1

Sample Location Organic Constituents Inorganic Constituents (mg/L) Inorganic Constituents Continued (mg/L)
Date VOCs BNAs TPH EDB | DBCP Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se Tl Zn Bo
(ugl) | (ugl) | (mgl)|mgLl)| (mglL)
07-23-92  MW-115 ND[UQ] ND[UQ] NA NA NA
Total Metals <0.010 0.008 0.064 <0.005  <0.0005 0.043 0.068 <0.0002 0.034 0.004J  <0.05 <0.005 <0.005  0.205 NA
Dissolved <0.010 0.006 0.052 <0.005  <0.0005  <0.010 <0.010  <0.0002  <0.020 <0.002 <0.05 <0.005 <0.005 0.182 NA
07-23-92  MW-115 ND[UQ] ND[UQ] NA NA NA
Total Metals  Duplicate <0.010 0.007 0.071 <0.005  <0.0005 0.058 0.096 <0.0002 0.042 0.018J  <0.05 <0.005 <0.005 0.236 NA
Dissolved <0.010 0.006 0.051 <0.005  <0.0005  <0.010 0.012 <0.0002 0.024 <0.002  <0.05  <0.005 <0.005  0.182 NA
11-17-92  MW-115 ND[UQ] ND[UQ] NA <001 <0.01
Total Metals <0.010 0.006 0.048 <0.005  <0.0005 0.024 <0.010  <0.0002 0.029 0.008 <0.05 <0.005 <0.005  0.860 <0.10
Dissolved <0.010 0.006 0.053 <0.005  <0.0005 0.014 <0.010  <0.0002 0.026 0.008 <0.05 <0.005 <0.005  0.811 <0.10
03-25-93  MW-115 ND[UQ] ND[UQ] NA NA NA
Total Metals <0.010 0.007 0.049 <0.005 <0.005 0.018 <0.010  <0.0002  <0.020 0.003 <0.05 <0.005 <0.005  0.422 NA
Dissolved <0.010 0.005 0.193 <0.005 <0.005 <0.010 <0.010  <0.0002  <0.020 <0.002 <0.05 <0.005 <0.005 0.302 NA
06-17-93  MW-115 ND[UQ] BEP 63 NA NA NA
Total Metals [UQ] <0.010 <0.005 0.054 <0.005 <0.005 0.016 <0.010  <0.0002  <0.020 <0.002 <0.05 <0.005 <0.005 0.373 NA
Dissolved <0.010 <0.005 0.063 <0.005 <0.005 0.013 <0.010  <0.0002  <0.020 <0.002 <0.05 <0.005 <0.005 0.445 NA
11-08-93  MW-115 ND[UQ] ND[UQ] NA NA NA
Total Metals <0.010 0.006  0.053 <0.005 <0.005 <0.010 <0.010  <0.0002  <0.020  <0.002 <0.05 <0.005 <0.005  0.529 NA
Dissolved <0.010 0.006 0.055  <0.005 <0.005 <0.010 <0.010  <0.0002  <0.020 <0.002 <0.05 <0.005 <0.005 0.551 NA
05-19-94  MW-115 ND[UQ] BEP5J  NA NA NA
Total Metals [UQ] <0.010 0.007 0.051 <0.004 <0.005 0.012 <0.010  <0.0002  <0.020  0.003 <0.05 <0.005 <0.005  0.232 NA
Dissolved <0.010 0.006 0.057 <0.004 <0.005 0.011 <0.010  <0.0002  <0.020 <0.002 <0.05 <0.005 <0.005 0.235 NA
02-22-95  MW-115 ND[UQ] NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10-24-95 MW-115 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
02-06-96 MW-115 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
07-23-92  MW-116 ND[UQ] ND[UQ] NA NA NA
Total Metals <0.010 0.016 0.045 <0.005  <0.0005 0.016 0.276 <0.0002  <0.020 0.017 <0.05 <0.005 <0.005  0.437 NA
Dissolved <0.010 0.015 0.021 <0.005  <0.0005 0.010 <0.010  <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.232 NA
07-23-92  MW-116 ND[UQ] ND[UQ] NA NA NA
Total Metals Duplicate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
11-1892  MW-116 ND[UQ] ND[UQ] NA <001 <0.01
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Groundwater Monitoring Results for the Period of Record at PSC RW-02, OU-1

Sample Location Organic Constituents Inorganic Constituents (mg/L) Inorganic Constituents Continued (mg/L)
Date VOCs BNAs TPH | EDB | DBCP Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se Tl Zn Bo
gl) | @gL) | mgL) | (mgL)| mgL)
Total Metals <0.010 0.017 0.020 <0.005  <0.0005 0.019 <0.010  <0.0002  <0.020 0.004 <0.05 <0.005 <0.005 0414 <0.10
Dissolved <0.010 0.014 0.020 <0.005  <0.0005 0.012 <0.010  <0.0002  <0.020 0.004 <0.05 <0.005 <0.005 0414 <0.10
3/23/93 MW-116 ND [UQ] ND [UQ] NA NA NA
Total Metals <0.010 0.015 0.022 <0.005 <0.005 0.014 0.013 <0.0002  <0.020  <0.002  <0.05 <0.005 <0.005 0.782 NA
Dissolved <0.010 0.014 0.035 <0.005 <0.005 <0.010 <0.010  <0.0002  <0.020  <0.002 <0.05 <0.005 <0.005  0.687 NA
06-17-93 MW-116 ND [UQ] ND [UQ] NA NA NA
Total Metals <0.010 0.012 0.032 <0.005 <0.005 0.013 <0.010  <0.0002  <0.020 <0.002 <0.05 <0.005 <0.005 0.758 NA
Dissolved <0.010 0.005 0.034 <0.005 <0.005 <0.010 <0.010  <0.0002  <0.020  <0.002 <0.05 <0.005 <0.005 0.834 NA
11-08-93 MW-116 ND [UQ] ND [UQ] NA NA NA
Total Metals <0.010 0.014 0.026  <0.005 <0.005 <0.010 <0.010  <0.0002  <0.020 <0.002 <0.05 <0.005 <0.005 0.548 NA
Dissolved <0.010 0.014 0.026  <0.005 <0.005 <0.010 <0.010  <0.0002  <0.020  <0.002 <0.05  <0.005 <0.005 0.584 NA
05-19-94  MW-116 ND[UQ] BEP81J NA NA NA
Total Metals [UQ] <0.010 0.016 0.023 <0.004 <0.005 0.016 <0.010  <0.0002  <0.020 <0.002 <0.05 <0.005 <0.005 0.382 NA
Dissolved <0.010 0.016 0.022 <0.004 <0.005 0.010 <0.010  <0.0002  <0.020  <0.002  <0.05  <0.005 <0.005 0.384 NA
02-22-95 MW-116 ND [UQ] NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10-24-95 MW-116 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
06-01-96 ~ MW-116 ND ND NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
12-07-94  MW-124 ND[UQ] ND [UQ] NA NA NA
Total Metals <0.010UJ  0.0068 0.047 <0.004 <0.005 0.018U  <0.010U  <0.0002 <.002U  0.0013 <0.05 0.0024  <0.005  0.130 NA
Dissolved <0.010UJ  0.0065 0.041 <0.004 <0.005 0.012U  <0.010U  <0.0002 <0.02U  <0.001 <0.05 0.002 <0.005  0.120 NA
02-23-95 MW-124 ND [UQ] NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-4-95 MW-124 ND [UQ] NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
8-14-95 MW-124 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Groundwater Monitoring Results for the Period of Record at PSC RW-02, OU-1

Sample Location Organic Constituents Inorganic Constituents (mg/L)

Inorganic Constituents Continued (mg/L)

Date VOCs BNAs TPH | EDB | DBCP Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se Tl Zn Bo
gl) | (gL) | mgL)|mgL)| mgL)
10-24-95 MW-124 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-08-96 MW-124 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
6-5-96 MW-124 ND ND NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
11-11-97 MW-124 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-12-98 MW-124 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes:
NA Not analyzed. TCE Trichloroethene.
VOCs Volatile org: EDB Ethylene Dibromide.
TPH Total Petroleum Hydrocarbons DBCP  1,2-Dibromo-3-chloropropane.
Tr Trace, unquantifiable amount detect PCB Pentachlorobenzene
ACE Acetone. BA Benzoic Acid
BEP Bis(2-ethylhexyl)phthalate. DCP 1,2-Dichloropropane
CHL Chloroform. Bo Boron.
CDS Carbon Disulfide * TICs present.
DCA 1,2-Dichloroethane. J Data are qualitative or estimated.
DBCM Dibromochloromethane. R Data are rejected and unusable
ND Not detected. 18] Data are qualitative and considered to be not detected at the
BNAs Base/neutral and acid extractable compounds value reportedA
TOL Toluene.
[UQ] ATI-Phoenix data of unknown quality as determined by the FFA Parties

(1) Well screen submerged below top of water table.

Method detection limits (mdls) for VOCs and BNAs varied. See laboratory reports for specific mdls.
Metals are as follows: silver (Ag), arsenic (As), beryllium (Be), barium (Ba), cadmium (Cd),

copper (Cu), chromium (Cr), mercury (Hg), nickel (Ni), lead (Pb), antimony (Sb), selenium (Se),
thallium (T1), and zinc (Zn).
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Groundwater Monitoring Results for the Period of Record at PSC SD-20, OU-1

Sample Location Organic Constituents Inorganic Constituents (mg/L) Inorganic Constituents Continued (mg/L)
Date VOCs BNAs | TPH | EDB | DBCP | Ag As ‘ Ba Be cd Cr ‘ Cu Hg Ni | Pb b Se T Zn ‘ Bo
(ug/L) (ug/l) | (mg/L)| (mg/L)| (mg/L)
12-12-91 MW-102 ND BEP 14 NA NA NA
Total Metals [UQ] [UQ] <0.010 0.026 0.022 <0.005 <0.005 0.026 0.025 <0.0002  <0.020 0.004 <0.05 <0.005 <0.005 0.025 NA
Dissolved <0.010 0.028 0.017 <0.005 <0.005 0.020 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 <0.010 NA
07-18-92 MW-102 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 0.016 0.021 <0.005  <0.0005 0.027 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005  <0.005 0.022 NA
Dissolved <0.010 0.016 0.019 <0.005  <0.0005 0.021 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 <0.010 NA
11-23-92 MW-102 ND ND NA  <0.01 <0.01
Total Metals [UQ] [UQ] <0.010 0.015 0.019 <0.005  <0.0005 0.024 <0.010  <0.0002  <0.020 0.006 <0.05 <0.005 <0.005 0.492 0.19
Dissolved <0.010 0.015 0.018 <0.005  <0.0005 0.022 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 0.216 0.19
03-11-93 MW-102 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 0.020 0.014 <0.005 <0.005 0.023 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005  <0.005 0.147 NA
Dissolved <0.010 0.019 <0.010  <0.005 <0.005 0.012 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 0.058 NA
06-11-93 MW-102 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 0.016 0.018 <0.005 <0.005 0.018 0.016  <0.0002  <0.020 0.003 <0.05 <0.005 <0.005 1.66 NA
Dissolved <0.010 0.015 0.018 <0.005  <0.005 0.016 <0.010  <0.0002  <0.020 0.002 <0.05 <0.005  <0.005 0.296 NA
11-11-93 MW-102 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 0.016 0.017 <0.005 <0.005 0.023 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005  <0.005 1.06 NA
Dissolved <0.010 0.015 0.018 <0.005  <0.005 0.022 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005  <0.005 0.447 NA
05-20-94 MW-102 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 0.016 0.015 <0.004  <0.005 0.027 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 0.329 NA
Dissolved <0.010 0.016 0.015 <0.004  <0.005 0.026 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005  <0.005 0.084 NA
02-06-95 MW-102 ND NA NA NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10-11-95 MW-102 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-31-96 MW-102 ND ND NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
12-09-91 (1) MW-103 ND BEP32 NA NA NA
Total Metals [UQ] [UQ] <0.010 0.015 0.092 <0.005 <0.005 0.025 0.027 <0.0002  <0.020 0.003 <0.05 <0.005 <0.005 0.338 NA
Dissolved <0.010 0.014 0.090 <0.005  <0.005 0.015 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005  <0.005 0.321 NA
12-09-91 (1) MW-103 ND ND NA NA NA
Total Metals Duplicate [UQ] [UQ] <0.010 0.014 0.090 <0.005 <0.005 0.024 0.043 <0.0002  <0.020 0.004 <0.05 <0.005 <0.005 0.374 NA
Dissolved <0.010 0.014 0.090 <0.005 <0.005 0.015 <0.010  <0.0002  <0.020  <0.002 <0.05 <0.005 <0.005 0.319 NA
7-18-92 (1) MW-103 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 0.016 0.061 <0.005  <0.0005 0.021 <0.010  <0.0002  <0.020  <0.002 <0.05 <0.005 <0.005 0.118 NA
Dissolved <0.010 0.013 0.086 <0.005  <0.0005 0.018 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 <0.010 NA
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Groundwater Monitoring Results for the Period of Record at PSC SD-20, OU-1

Sample Location Organic Constituents Inorganic Constituents (mg/L) Inorganic Constituents Continued (mg/L)
Date VOCs BNAs | TPH | EDB | DBCP | Ag As ‘ Ba Be cd cr ‘ Cu Hg Ni | Pb Sh Se T Zn ‘ Bo
(ug/L) (ug/l) | (mg/L)| (mg/L)| (mg/L)
11-24-92 (1) MW-103 ND ND NA <0.01 <0.01
Total Metals [UQ] [UQ] <0.010 0.019 0.040 <0.005  <0.0005 0.024 <0.010  <0.0002  <0.020 0.004 <0.05 <0.005 <0.005 0.474 0.19
Dissolved <0.010 0.016 0.037 <0.005  <0.0005 0.011 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 0.381 0.18
03-11-93 (1) MW-103 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 0.023 0.032 <0.005 <0.005 0.016 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 0.150 NA
Dissolved <0.010 0.020 0.032 <0.005  <0.005 0.014 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005  <0.005 0.104 NA
06-11-93 (1) MW-103 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 0.018 0.032 <0.005 <0.005 0.014 0.015 <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 0.090 NA
Dissolved <0.010 0.015 0.036 <0.005 <0.005 0.014 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 0.132 NA
11-06-93 (1) MW-103 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 0.020 0.033 <0.005 <0.005 0.020 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005  <0.005 0.148 NA
Dissolved <0.010 0.019 0.032 <0.005 <0.005 0.017 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 0.095 NA
5/20/94 (1) MW-103 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 0.025 0.032 <0.004  <0.005 0.026 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 0.079 NA
Dissolved <0.010 0.023 0.028 <0.004  <0.005 0.022 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005  <0.005 0.059 NA
02-06-95 MW-103 ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved
10-10-95 MW-103 ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved
6-6-96 MW-103 ND ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved
12-09-91 MW-1128 TCE Tr ND NA NA NA
Total Metals TOL Tr [UQ] <0.010 0.011 0.470 <0.005 <0.005 0.062 0.073 <0.0002 0.035 0.048 <0.05 <0.005 <0.005 0.501 NA
Dissolved [UQ] <0.010 0.008 0.066 <0.005  <0.005 0.011 <0.01 <0.0002 <0.020  <0.002 <0.05 <0.005  <0.005 0.152 NA
07-22-92 MW-1128 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 0.010 0.119 <0.005  <0.0005 0.020 0.082  <0.0002 <0.020 0.011 <0.05 <0.005 <0.005 0.749 NA
Dissolved <0.010 0.008 0.078 <0.005  <0.0005 0.014 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 0.426 NA
12-01-92 MW-1128 TCE 1 ND NA <0.01 <0.01
Total Metals [UQ] [UQ] <0.010 0.007 0.075 <0.005  <0.0005 0.011 <0.010  <0.0002  <0.020 0.002 <0.05 <0.005  <0.005  0.089U 0.22
Dissolved <0.010 0.007 0.075 <0.005  <0.0005 0.010 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005  0.064U 0.22
03-19-93 MW-1128 TCE 1 ND NA NA NA
Total Metals [UQ] [UQ] <0.010 0.010 0.291 <0.005  <0.0005 0.026 0.012 <0.0002  <0.020 0.004 <0.05 <0.005 <0.005 0.378 NA
Dissolved <0.010 0.008 0.106 <0.005 <0.005 0.013 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005  <0.005 0.134 NA
06-08-93 (1) MW-1128 TCE 1 ND NA NA NA
Total Metals [UQ] [UQ] <0.010 0.009 0.078 <0.005 <0.005 0.013 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005  <0.005 0.149 NA
Dissolved <0.010 0.007 0.090 <0.005 <0.005 0.010 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 0.149 NA
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Groundwater Monitoring Results for the Period of Record at PSC SD-20, OU-1 Page 3 of 7

Sample Location Organic Constituents Inorganic Constituents (mg/L) Inorganic Constituents Continued (mg/L)
Date VOCs BNAs | TPH | EDB | DBCP | Ag As ‘ Ba Be cd cr ‘ Cu Hg Ni | Pb Sh Se T Zn ‘ Bo
(ug/L) (ug/l) | (mg/L)| (mg/L)| (mg/L)
11-03-93 (1) MW-1128 ND BA40] NA NA NA
Total Metals [UQ] [UQ] <0.010 0.010 0.086 <0.005 <0.005 0.016 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005  <0.005 0.620 NA
Dissolved <0.010 0.007 0.089 <0.005 <0.005 <0.010 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 0.259 NA
05-10-94 MW-1128 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 0.026 0.097 <0.004  <0.005 0.053 0.022 <0.0002  <0.020 0.008 <0.05 <0.005 <0.005 0.153 NA
Dissolved <0.010 0.009 0.038 <0.004  <0.005 <0.010  <0.010 <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 <0.020 NA
02-07-95 MW-1128 ND NA NA NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-3-95 MW-1128 ND NA NA NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
8-8-95 MW-1128 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10-6-95 MW-1128 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-8-96 MW-1128 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-30-96 MW-1128 ND NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
11-12-97 MW-1128 ND NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-11-98 MW-1128 TCE 1.5] NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
ACE 1.4]
DCA 0.28]
MC 0.24]
PCE 0.35]
12-22-98 MW-1128 TCE 1.2] NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
05-19-99 MW-1128 ND NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Groundwater Monitoring Results for the Period of Record at PSC SD-20, OU-1

Sample Location Organic Constituents Inorganic Constituents (mg/L) Inorganic Constituents Continued (mg/L)
Date VOCs BNAs | TPH | EDB | DBCP | Ag As ‘ Ba Be cd cr ‘ Cu Hg Ni | Pb Sh Se T Zn ‘ Bo
(ug/L) (ug/l) | (mg/L)| (mg/L)| (mg/L)
12-10-91 (1) MW-112D ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 0.009 0.044 <0.005 <0.005 0.010 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005  <0.005 0.101 NA
Dissolved <0.010 0.009 0.035 <0.005 <0.005 0.010 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 0.099 NA
7-22-92 (1) MW-112D ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 0.016 0.097 <0.005  <0.0005 0.032 0.084 <0.0002  <0.020 0.009 <0.05 <0.005 <0.005 0.208 NA
Dissolved <0.010 0.007 0.039 <0.005 <0.0005 <0.010 <0.010 <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 0.025 NA
12-01-92 (1) MW-112D ND ND NA <0.01 <0.01
Total Metals [UQ] [UQ] <0.010 0.017 0.076 <0.005  <0.0005 0.032 <0.010  <0.0002  <0.020 0.003 <0.05 <0.005  <0.005  0.140U 0.23
Dissolved <0.010 0.006 0.035 <0.005  <0.0005 <0.010 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 0.038 0.22
03-19-93 (1) MW-112D ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 0.013 0.065 <0.005 <0.005 0.027 <0.010  <0.0002  <0.020 0.005 <0.05 <0.005 <0.005 0.162 NA
Dissolved <0.010 0.008 0.056 <0.005 <0.005 <0.010  <0.010 <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 <0.010 NA
06-08-93 (1) MW-112D ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 0.016 0.072 <0.005 <0.005 0.030 0.012 <0.0002  <0.020 0.003 <0.05 <0.005 <0.005 0.151 NA
Dissolved <0.010 0.007 0.045 <0.005 <0.005 <0.010  <0.010 <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 0.014 NA
11-03-93 (1) MW-112D ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 0.023 0.095 <0.005 <0.005 0.049 <0.010  <0.0002  <0.020 0.004 <0.05 <0.005 <0.005 0.149 NA
Dissolved <0.010 0.009 0.039 <0.005 <0.005 <0.010  <0.010 <0.0002 <0.020 0.002 <0.05 <0.005 <0.005 <0.010 NA
5-10-94 (1) MW-112D ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 0.009 0.095 <0.004  <0.005 0.018 0.029 <0.0002  <0.020 0.010 <0.05 <0.005 <0.005 0.699 NA
Dissolved <0.010 0.006 0.087 <0.004  <0.005 0.012 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005  <0.005 0.284 NA
5-10-94 (1) MW-112D ND ND NA NA NA
Total Metals Duplicate [UQ] [UQ] <0.010 0.009 0.096 <0.004  <0.005 0.014 0.020  <0.0002  <0.020 0.007 <0.05 <0.005 <0.005 0.715 NA
Dissolved <0.010 0.008 0.086 <0.004 <0.005 0.014 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 0.269 NA
02-07-95 MW-112D ND NA NA NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
02-07-95 MW-112D ND NA NA NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10-6-95 MW-112D ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-30-96 MW-112D ND ND NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
11-10-97 MW-112D BF 1.1J NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Groundwater Monitoring Results for the Period of Record at PSC SD-20, OU-1

Sample Location Organic Constituents Inorganic Constituents (mg/L) Inorganic Constituents Continued (mg/L)
Date VOCs BNAs | TPH | EDB | DBCP | Ag As Ba Be cd cr ‘ Cu | Hg Ni | Pb Sh Se T Zn Bo
(ug/L) (ug/l) | (mg/L)| (mg/L)| (mg/L)
5-11-98 MW-112D ND NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
01-24-92 MW-113 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 0.009 0.064 <0.005 <0.005 0.027 0.016 <0.0002  <0.020 0.004 <0.05 <0.005 <0.005 0.327 NA
Dissolved <0010 0.009 0016  <0.005 <0.005 0013 <0010 <0.0002 <0.020 0004  <0.05  <0.005 <0.005 0212 NA
07-21-92 MW-113 TCE 1 ND NA NA NA
Total Metals [UQ] [UQ] <0.010 0.020 0.447 <0.005  <0.0005 0.109 0.174  <0.0002 0.071 0.023 <0.05 <0.005 <0.005 0.470 NA
Dissolved <0.010 0.008 0.014 <0.005  <0.0005 0.012 <0.010  <0.0002 0.030 <0.002 <0.05 <0.005 <0.005 0.018 NA
12-17-92 MW-113 DCA 1 ND NA <0.01 <0.01
Total Metals TCE2 [UQ] <0.010 0.012 0.077 <0.005  <0.0005 0.041 0.017 <0.0002  <0.020 0.005 <0.05 <0.005  <0.005 0.626 0.19
Dissolved TOL 1 <0.010 0.011 0.014 <0.005  <0.0005 0.012 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 0.299 0.21
[uQ]
03-18-93 MW-113 DCA 1 ND NA NA NA
Total Metals Time-series TCE2 [UQ] <0.010 0.010 0.019 <0.005 <0.005 0.019 <0.010  <0.0002  <0.020 0.002 <0.05 <0.005 <0.005 0.355 NA
Dissolved Initial Sample [UQ] <0.010 0.010 0.015 <0.005  <0.005 0.014 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 0.250 NA
03-18-93 MW-113 DCA1 ND NA NA NA
Total Metals Time-series TCE 2 [UQ] <0.010 0.010 0.020 <0.005 <0.005 0.017 0.011 <0.0002  <0.020 0.002 <0.05 <0.005 <0.005 0.326 NA
Dissolved Duplicate [UQ] <0.010 0010 0014  <0.005 <0.005 0016 <0.010 <0.0002 <0.020  0.004 <0.05  <0.005  <0.005  0.181 NA
03-18-93 MW-113 DCA 1 ND NA NA NA
Total Metals Time-series TCE2 [UQ] <0.010 0.011 0.014 <0.005 <0.005 0.019 <0.010 <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 0.333 NA
Dissolved 4-hr Sample [UQ] <0.010 0.010 0.014 <0.005 <0.005 0.014 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 0.288 NA
06-07-93 (1) MW-113 DCA1 ND NA NA NA
Total Metals TCE 2 [UQ] <0.010 0.010 0.017 <0.005 <0.005 0.020 <0.010  <0.0002  <0.020 0.002 <0.05 <0.005 <0.005 0.188 NA
Dissolved [UQ] <0.010 0.010 0.015 <0.005  <0.005 0.010 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 0.137 NA
06-07-93 (1) MW-113 DCA1 ND NA NA NA
Total Metals Duplicate TCE 2 [UQ] <0.010 0.011 0.017 <0.005 <0.005 0.022 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 0.192 NA
Dissolved [UQ] <0.010 0.011 0.015 <0.005 <0.005 0.015 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 0.130 NA
11-02-93 (1) MW-113 DCA 1 ND NA NA NA
Total Metals TCE 2 [UQ] <0.010 0.011 0.016 <0.005 <0.005 0.121 <0.010  <0.0002 0.052 <0.002 <0.05 <0.005 <0.005 0.721 NA
Dissolved [UQl <0.010  0.008 0015 <0.005 <0.005 0014 <0010 <0.0002 0022 <0.002 <0.05 <0.005 <0.005  0.652 NA
5/9/94 (1) MW-113 TCE2 ND NA NA NA
Total Metals [UQ] [UQ] <0.010 0.012 0.018 <0.004  <0.005 0.042 <0.010  <0.0002  0.025 <0.002 <0.05 <0.005 <0.005 0.628 NA
Dissolved <0.010 0.009 0.017 <0.004 <0.005 <0.010 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 0.595 NA
02-11-95 MW-113 TCE2 NA NA NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-3-95 MW-113 DCP 4 NA NA NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Groundwater Monitoring Results for the Period of Record at PSC SD-20, OU-1

Sample Location Organic Constituents Inorganic Constituents (mg/L) Inorganic Constituents Continued (mg/L)
Date VOCs BNAs | TPH | EDB | DBCP Ag As Ba Be Cd Cr ‘ Cu Hg Ni Pb Sb Se Tl Zn Bo
(ug/l) (ug/l) | (mg/L)| (mg/L)| (mg/L)
8-8-95 MW-113 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10-10-95 MW-113 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10-10-95 MW-113 ND NA NA NA NA
Total Metals DUPLICATE NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-8-96 MW-113 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-8-96 MW-113 ND NA NA NA NA
Total Metals DUPLICATE NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-24-96 MW-113 ND ND NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
11-12-97 MW-113 ND ND NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
11-12-97 MW-113 ND ND NA NA NA
Total Metals Duplicate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-12-98 MW-113 TCE 1.9] ND NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
DCA 0.30J
MC 0.40JB
PCE 0.18]
11-03-98 MW-113 TCE 1.6] NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Groundwater Monitoring Results for the Period of Record at PSC SD-20, OU-1 Page 7 of 7

Sample Location Organic Constituents Inorganic Constituents (mg/L) Inorganic Constituents Continued (mg/L)
Date VOCs | BNAs | TPH | EDB | DBCP | Ag | As ‘ Ba Be cd cr ‘ Cu Hg Ni | Pb Sh Se T Zn ‘ Bo
(ug/l) (ug/l) | (mg/L)| (mg/L)| (mg/L)
CHL 5.0
5-19-99 MW-113 BRMO 6.0 NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes:
NA Not analyzed. ND Not detected.
VOCs Volatile organic compounds. BNAs Base/neutral and acid extractable compounds.
TPH Total Petroleum Hydrocarbons TOL  Toluene.
Tr Trace, unquantifiable amount detected. TCE  Trichloroethene.
ACE Acetone. EDB  Ethylene Dibromide.
BEP Bis(2-ethylhexyl)phthalate. DBCP  1,2-Dibromo-3-chloropropane.
CHL Chloroform. PCB  Pentachlorobenzene
CDS Carbon Disulfide BA Benzoic Acid
DCA 1,2-Dichloroethane. DCP 1,2-Dichloropropane
DBCM Dibromochloromethane. Bo Boron.
MC Methylene Chloride PCE  Tetrachloroethelene
Bromo Bromodichloromethene [UQ]  ATI-Phoenix data of unknown quality as
* TICs present. determined by the FFA Parties
J Data are qualitative or estimated.
R Data are rejected and unusable
U Data are qualitative and considered to be not detected at the value reported.
) Well screen submerged below top of water table.

Method detection limits (mdls) for VOCs and BNAs varied. See laboratory reports for specific mdls.
Metals are as follows: silver (Ag), arsenic (As), beryllium (Be), barium (Ba), cadmium (Cd),

copper (Cu), chromium (Cr), mercury (Hg), nickel (Ni), lead (Pb), antimony (Sb), selenium (Se),
thallium (T1), and zinc (Zn).
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Groundwater Monitoring Results for the Period of Record at PSC SD-21, OU-1

Sample Location Organic Constituents Inorganic Constituents (mg/L) Inorganic Constituents Continued (mg/L)
Date VOCs | BNAs | TPH | EDB | DBCP Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se Tl Zn Bo
(ug/L) | (ug/L) |(mg/L)| (mg/L)| (mg/L)

01-21-92 (1) MW-101 ND ND NA NA NA

Total Metals [UQ] [UQ] <0.010  <0.005 0.103 <0.005  <0.005  <0.010 0.026  <0.0002  <0.020 0.002 <0.05 <0.005  <0.005 0.229 NA
Dissolved <0.010  <0.005 0.104 <0.005  <0.005  <0.010 0.034  <0.0002  <0.020 0.003 <0.05 <0.005  <0.005 0.236 NA

01-21-92 (1) MW-101 ND ND NA NA NA

Total Metals Duplicate [UQ] [UQ] <0.010  <0.005 0.100 <0.005  <0.005  <0.010 0.034  <0.0002  <0.020 0.003 <0.05 <0.005  <0.005 0.236 NA
Dissolved <0.010  <0.005 0.100 <0.005  <0.005  <0.010 0.034  <0.0002  <0.020 0.002 <0.05 <0.005  <0.005 0.236 NA

07-23-92 (1) MW-101 ND ND NA NA NA

Total Metals [UQ] [UQ] <0.010  <0.005 0.095 <0.005  <0.0005 <0.010 0.092  <0.0002  <0.020  0.007 <0.05 <0.005  <0.005 0.187 NA
Dissolved <0.010  <0.005 0.100 <0.005  <0.0005 <0.010 <0.010 <0.0002 <0.020  <0.002 <0.05 <0.005  <0.005 0.122 NA

11-18-92 (1) MW-101 ND ND NA ND ND

Total Metals [UQ] [UQ] <0.010  <0.005 0.089 <0.005  <0.0005 <0.010  <0.010 <0.0002 <0.020 0.005 <0.05 <0.005  <0.005 0.500 0.250
Dissolved <0.010  <0.005 0.094 <0.005  <0.0005 <0.010  <0.010 <0.0002 <0.020 0.004 <0.05 <0.005  <0.005 0.489 0.240

3-18-93 (1) MW-101 ND ND NA NA NA

Total Metals [UQ] [UQ] <0.010  <0.005 0.117 <0.005  <0.005  <0.010 <0.010 <0.0002 <0.020  <0.002 <0.05 <0.005  <0.005 0.219 NA
Dissolved <0.010  <0.005 0.096 <0.005  <0.005 <0.010 <0.010 <0.0002 <0.020  <0.002 <0.05 <0.005  <0.005 0.197 NA

06-17-93 (1) MW-101 ND ND NA NA NA

Total Metals [UQ] [UQ] <0.010 0.011 0.114 <0.005  <0.005  <0.010 0.012  <0.0002  <0.020  <0.002 <0.05 <0.005  <0.005 0.184 NA
Dissolved <0.010 0.011 0.117 <0.005  <0.005 <0.010 <0.010 <0.0002 <0.020  <0.002 <0.05 <0.005  <0.005 0.174 NA

11-08-93 (1) MW-101 ND ND NA NA NA

Total Metals [UQ] [UQ] <0.010  <0.005 0.103 <0.005  <0.005  <0.010  <0.010 <0.0002 <0.020  <0.002 <0.05 <0.005  <0.005 0.286 NA
Dissolved <0.010  <0.005 0.114 <0.005  <0.005  <0.010 <0.010 <0.0002 <0.020  <0.002 <0.05 <0.005  <0.005 0.268 NA

5-19-94 (1) MW-101 ACE23 BEP5J] NA NA NA

Total Metals CDS25 *[UQ] <0.010  <0.005 0.092 <0.004  <0.005  <0.010  <0.010 <0.0002 <0.020  <0.002 <0.05 <0.005  <0.005 0.231 NA
Dissolved [UQ] <0.010  <0.005 0.095 <0.004  <0.005 <0.010 <0.010 <0.0002 <0.020  <0.002 <0.05 <0.005  <0.005 0.227 NA

7-14-94 (1) MW-101 ND ND NA NA NA

Total Metals [UQ] [UQ] <0.010  <0.005 0.097 <0.004  <0.005  <0.010  <0.010 <0.0002  <0.20 <0.002 <0.05 <0.005  <0.005 0.302 NA
Dissolved <0.010  <0.005 0.103 <0.004  <0.005 <0.010 <0.010 <0.0002 <0.20 <0.002 <0.05 <0.005  <0.005 0.323 NA

7-14-94 (1) MW-101 ND ND NA NA NA

Total Metals Duplicate [UQ] [UQ] <0.010  <0.005 0.09 <0.004  <0.005  <0.010  <0.010 <0.0002 <0.020  <0.002 <0.05 <0.005  <0.005 0.367 NA
Dissolved <0.010  <0.005 0.103 <0.004  <0.005 <0.010 <0.010 <0.0002 <0.020  <0.002 <0.05 <0.005  <0.005 0.321 NA
03-18-95 MW-101 ND NA NA NA NA

Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10-25-95 MW-101 ND NA NA NA NA

Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Groundwater Monitoring Results for the Period of Record at PSC SD-21, OU-1

Sample Location Organic Constituents Inorganic Constituents (mg/L) Inorganic Constituents Continued (mg/L)
Date VOCs | BNAs | TPH | EDB DBCP Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se Tl Zn Bo
(ugll) | (ugL) |(mgL)| ag/L)| (mgL)
6-4-96 MW-101 ND ND NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes:
NA Not analyzed. ND Not detected.
VOCs Volatile organic compounds. BNAs Base/neutral and acid extractable compounds.
TPH Total Petroleum Hydrocarbons TOL  Toluene.
Tr Trace, unquantifiable amount detecte: TCE Trichloroethene.
ACE Acetone. EDB  Ethylene Dibromide.
BEP Bis(2-ethylhexyl)phthalate. DBCP  1,2-Dibromo-3-chloropropane.
CHL Chloroform. PCB  Pentachlorobenzene
CDS Carbon Disulfide BA Benzoic Acid
DCA 1,2-Dichloroethane. DCP 1,2-Dichloropropane
DBCM Dibromochloromethane. Bo Boron.
* TICs present. [UQ]  ATI-Phoenix data of unknown quality as
J Data are qualitative or estimated. determined by the FFA Parties
R Data are rejected and unusable
U Data are qualitative and considered to be not detected at the value reported.
(1) Well screen submerged below top of water table.

Method detection limits (mdls) for VOCs and BNAs varied. See laboratory reports for specific mdls.
Metals are as follows: silver (Ag), arsenic (As), beryllium (Be), barium (Ba), cadmium (Cd),

copper (Cu), chromium (Cr), mercury (Hg), nickel (Ni), lead (Pb), antimony (Sb), selenium (Se),
thallium (TI), and zinc (Zn).
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Groundwater Monitoring Results for the Period of Record at PSC SD-38, OU-1

SD38events.xls

Sample Location Organic Constituents Inorganic Constituents (mg/L) Inorganic Constituents Continued (mg/L)
Date VOCs | BNAs | TPH | EDB | DBCP Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se Tl Zn Bo
(ug/l) | (ug/l) |(mg/L)| (mg/L)| (mg/L)
05-26-93 MW-117 ND ND NA NA NA
Total Metals <0.010  <0.005 0.146 <0.005  <0.005  <0.010 0.012  <0.0002  <0.020 0.003 <0.05 <0.005  <0.005 0.378 NA
Dissolved <0.010  <0.005 0.143 <0.005  <0.005 <0.010 <0.010 <0.0002 <0.020 0.003 <0.05 <0.005  <0.005 0.364 NA
05-26-93 MW-117 ND ND NA NA NA
Total Metals Duplicate [UQ] [UQ] <0.010  <0.005 0.140 <0.005  <0.005  <0.010  <0.010 <0.0002 <0.020 0.002 <0.05 <0.005  <0.005 0.348 NA
Dissolved <0.010  <0.005 0.150 <0.005  <0.005 <0.010 <0.010 <0.0002 <0.020 0.002 <0.05 <0.005  <0.005 0.344 NA
11-12-93 MW-117 ND ND * NA NA NA
Total Metals [UQ] [UQ] <0.010 0.006 0.137 <0.005  <0.005 0.017 <0.010  <0.0002  0.042 <0.002 <0.05 <0.005  <0.005 0.309 NA
Dissolved <0.010 0.005 0.145 <0.005  <0.005 <0.010 <0.010 <0.0002  0.049 <0.002 <0.05 <0.005  <0.005 0.298 NA
5-17-93 MW-117 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010  <0.005 0.149 <0.004  <0.005 0.011 0.017  <0.0002  0.030 0.003 <0.05 <0.005  <0.005 0.317 NA
Dissolved <0.010  <0.005 0.158 <0.004  <0.005 <0.010 <0.010 <0.0002 0.024 <0.002 <0.05 <0.005  <0.005 0.292 NA
02-13-95 MW-117 ND NA NA NA NA
Total Metals [UQ] [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10-4-95 MW-117 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-29-96 MW-117 ND ND NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes:
NA Not analyzed. ND Not detected.
[UQ] ATI-Phoenix data of unknc

determined by the FFA Parties

TICs present.

Method detection limits (mdls) for VOCs and BNAs varied. See laboratory reports for specific mdls.

Metals are as follows: silver (Ag), arsenic (As), beryllium (Be), barium (Ba), cadmium (Cd),

copper (Cu), chromium (Cr), mercury (Hg), nickel (Ni), lead (Pb), antimony (Sb), selenium (Se),
thallium (TI), and zinc (Zn).
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Groundwater Monitoring Results for the Period of Record at PSC SS-42, OU-1

SS42events.xls

Sample Location Organic Constituents Inorganic Constituents (mg/L) Inorganic Constituents Continued (mg/L)
Date VOCs BNAs TPH EDB | DBCP Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se Tl Zn Bo
(ug/L) (ug/L) (mg/L) (mgL)| (mg/L)
08-04-93 MW-119 DCP 1 ND NA NA NA
Total Metals [UQ] [UQ] <0.010  <0.005 0.097 <0.005 <0.005 0.034 0.019 <0.0002  <0.020  <0.002 <0.05 <0.005 <0.005 1.88 NA
Dissolved <0.010  <0.005 0.106 <0.005 <0.005 <0.010  <0.010  <0.0002  <0.020  <0.002 <0.05 <0.005 <0.005 1.97 NA
11-05-93 MW-119 DCP 2 ND NA NA NA
Total Metals [UQ] [UQ] <0.010 0.007 0.095 <0.005 <0.005 3.84) 0.036 <0.0002  0.103J <0.002 <0.05 0.007 <0.005 2.77 NA
Dissolved <0.010  <0.005 0.095 <0.005 <0.005 <0.010  <0.010  <0.0002 0.039 <0.002 <0.05 0.007 <0.005 3.00 NA
11-05-93 MW-119 DCP 2 ND * NA NA NA
Total Metals Duplicate [UQ] [UQ] <0.010  <0.005 0.090 <0.005 <0.005 1.64J 0.022 <0.0002  0.053J <0.002 <0.05 0.008 <0.005 3.09 NA
Dissolved <0.010  <0.005 0.089 <0.005 <0.005 <0.010  <0.010  <0.0002 0.025 <0.002 <0.05 0.008 <0.005 3.16 NA
05-17-94 MW-119 DCP 2 ND NA NA NA
Total Metals [UQ] [UQ] <0.010  <0.005 0.077 <0.004  <0.005 0.073 <0.010  <0.0002  0.254 <0.002 <0.05 <0.005 <0.005 0.640 NA
Dissolved <0.010 <0.005 0.076 <0.004  <0.005  <0.010 <0.010  <0.0002 0.250 <0.002 <0.05 <0.005 <0.005 0.656 NA
02-02-95 MW-119 DCP 2 ND NA NA NA
Total Metals [uQ] [uQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-2-95 MW-119 ND NA ND NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
8-14-95 MW-119 ND NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10-28-95 MW-119 ND NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-10-96 MW-119 ND NA 1101 NA NA
Total Metals DRO NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-23-96 MW-119 ND ND ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-23-96 MW-119 ND ND 26] NA NA
Total Metals  DUPLICATE GRO NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
07-17-97 MW-119 DCP 1.0J NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Groundwater Monitoring Results for the Period of Record at PSC SS-42, OU-1

SS42events.xls

Sample Location Organic Constituents Inorganic Constituents (mg/L) Inorganic Constituents Continued (mg/L)
Date VOCs BNAs TPH EDB | DBCP Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se Tl Zn Bo
(ug/L) (ug/L) (mg/L) (mgL)| (mg/L)
01-05-94 MW-120 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010  <0.005 0.088 <0.005 <0.005 0.092 <0.010  <0.0002 0.086 <0.002 <0.05 0.006 <0.005 2.34 NA
Dissolved <0.010 <0.005 0.088 <0.005 <0.005 <0.010  <0.010  <0.0002 0.081 <0.002 <0.05 0.005 <0.005 232 NA
01-05-94 MW-120 ND ND * NA NA NA
Total Metals Duplicate [UQ] [UQ] <0.010  <0.005 0.090 <0.005 <0.005 0.099 <0.010  <0.0002 0.093 <0.002 <0.05 0.005 <0.005 2.36 NA
Dissolved <0.010 <0.005 0.088 <0.005 <0.005 <0.010  <0.010  <0.0002 0.086 <0.002 <0.05 <0.005 <0.005 2.34 NA
05-16-94 MW-120 DCP 1 ND NA NA NA
Total Metals [UQ] [UQ] <0.010  <0.005 0.116 <0.004  <0.005 0.089 <0.010  <0.0002  0.071 <0.002 <0.05 <0.005 <0.005 2.15 NA
Dissolved <0.010  <0.005 0.120 <0.004  <0.005 <0.010  <0.010  <0.0002  0.071 <0.002 <0.05 <0.005 <0.005 2.34 NA
02-01-95 MW-120 ND NA ND NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-2-95 MW-120 ND NA ND NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
8-9-95 MW-120 ND NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10-27-95 MW-120 ND NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-9-96 MW-120 ND NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
6-11-96 MW-120 ND ND ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
07-17-97 MW-120 DCP 1.7] NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
DCP 1,41
MC 0.25]B
11-05-98 MW-120 TOL0.11J NA 270]B NA NA
Total Metals GRO NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Groundwater Monitoring Results for the Period of Record at PSC SS-42, OU-1 Page 3 of 7

Sample Location Organic Constituents Inorganic Constituents (mg/L) Inorganic Constituents Continued (mg/L)
Date VOCs BNAs TPH EDB | DBCP Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se Tl Zn Bo
(ug/L) (ug/L) (mg/L) (mgL)| (mg/L)
01-05-94 MW-121 ND ND * NA NA NA
Total Metals [UQ] [UQ] <0.010  <0.005 0.139 <0.005 <0.005 0.074 <0.010  <0.0002 0.144 <0.002 <0.05 0.005 <0.005 1.85 NA
Dissolved <0.010  <0.005 0.136 <0.005 <0.005 <0.010  <0.010  <0.0002 0.143 <0.002 <0.05 <0.005 <0.005 1.76 NA
04-06-94 MW-121 ND NA ND NA NA
Total Metals Time-series [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved Initial Sample NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
04-07-94 MW-121 ND NA ND NA NA
Total Metals Time-series [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved 24-hr Sample NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
04-07-94 MW-121 ND NA ND NA NA
Total Metals Time-series [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved  24-hr Duplicate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
05-13-94 MW-121 DCP 2 NA NA NA NA
Total Metals ADEQ [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved Duplicate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
05-16-94 MW-121 DCP 2 ND NA NA NA
Total Metals [UQ] [UQ] <0.010  <0.005 0.081 <0.004  <0.005 0.016 <0.010  <0.0002  <0.020  <0.002 <0.05 <0.005 <0.005 1.61 NA
Dissolved <0.010 <0.005 0.084 <0.004  <0.005 <0.010  <0.010 <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 1.48 NA
05-16-94 MW-121 DCP 2 ND NA NA NA
Total Metals Duplicate [UQ] [UQ] <0.010  <0.005 0.082 <0.004  <0.005 0.026 <0.010  <0.0002  <0.020 <0.002 <0.05 <0.005 <0.005 1.69 NA
Dissolved <0.010 <0.005 0.080 <0.004  <0.005 0.011 <0.010  <0.0002  <0.020  <0.002 <0.05 <0.005 <0.005 2.12 NA
02-02-95 MW-121 DCP 2 ND NA NA NA
Total Metals [UQ] [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
02-02-95 MW-121 DCP 2 ND NA NA NA
Total Metals ~ Duplicate [UQ] [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-2-95 MW-121 ND NA ND NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
8-15-95 MW-121 ND NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Groundwater Monitoring Results for the Period of Record at PSC SS-42, OU-1

Sample Location Organic Constituents Inorganic Constituents (mg/L) Inorganic Constituents Continued (mg/L)
Date VOCs BNAs TPH EDB | DBCP Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se Tl Zn Bo
(ug/L) (ug/L) (mg/L) (mgL)| (mg/L)
10-31-95 MW-121 ND NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-10-96 MW-121 ND NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-23-96 MW-121 ND ND ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
DCP 1.4]
BZ 1.8
EB 4.4)
TOL 6.3
07-17-97 MW-121 XYL 12 NA 970J NA NA
Total Metals DRO NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
11-13-97 MW-121 DCP 1.7] NA 130vr NA NA
Total Metals DRO NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
DCP 1.8]
BZ 1.8
EB 23]
TOL 2.71
05-14-98 MW-121 XYL 6.9 NA 120, 44B NA NA
Total Metals DRO, GRO NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
BZ 17
EB23
MC 34]B
PCE 0.02]
TOL 36
11-05-98 MW-121 XYL 61 NA 630, 200JB NA NA
Total Metals DRO,GRO NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
BZ 19
EB25
MC .04]B
PCE 0.25]
TOL 38
11-05-98 MW-121 XYL 64 NA 250, 490JB NA NA
Total Metals Duplicate DRO, GRO NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Groundwater Monitoring Results for the Period of Record at PSC SS-42, OU-1

SS42events.xls

Sample Location Organic Constituents Inorganic Constituents (mg/L) Inorganic Constituents Continued (mg/L)
Date VOCs BNAs TPH EDB | DBCP Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se Tl Zn Bo
(ug/L) (ug/L) (mg/L) (mg/L) [ (mg/L)
05-20-99 MW-121 ND NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
05-16-00 MW-121 ND NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
05-16-00 MW-121 ND NA ND NA NA
Total Metals Duplicate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
8-2-01 MW-121 ND NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
8-2-01 MW-121 ND NA ND NA NA
Total Metals Duplicate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-30-95 MW-125 ND NA ND NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
8-15-95 MW-125 ND NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
8-15-95 MW-125 ND NA ND NA NA
Total Metals  DUPLICATE NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10-31-95 MW-125 ND NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-9-96 MW-125 ND NA 117 NA NA
Total Metals GRO NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
6-11-96 MW-125 ND NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
07-17-97  MW-125 DCP 1.0J NA 23] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total Metals GRO NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Groundwater Monitoring Results for the Period of Record at PSC SS-42, OU-1

SS42events.xls

Sample Location Organic Constituents Inorganic Constituents (mg/L) Inorganic Constituents Continued (mg/L)
Date VOCs BNAs TPH EDB | DBCP Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se Tl Zn Bo
(ug/L) (ug/L) (mg/L) (mgL)| (mg/L)
DCP 1.1J
07-17-97  MW-125 BZ34) NA 53] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total Metals Duplicate DRO NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
11-13-97  MW-125 DCP 1.2] NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
11-13-97  MW-125 DCP 1.3] NA ND NA NA
Total Metals  Duplicate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
05-14-98  MW-125 DCP 1.6] NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
DCP 1.2]
11-04-98  MW-125 MC0.21JB NA 72 NA NA
Total Metals GRO NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
05-20-99  MW-125 ND NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
05-16-00  MW-125 ND NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
05-16-00  MW-125 ND NA ND NA NA
Total Metals Duplicate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Groundwater Monitoring Results for the Period of Record at PSC SS-42, OU-1

SS42events.xls

Sample Location Organic Constituents Inorganic Constituents (mg/L) Inorganic Constituents Continued (m;
Date VOCs BNAs TPH EDB | DBCP Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se Tl Zn Bo
(ug/L) (ug/L) (mg/L) | (mg/L)| (mg/L)
11-09-01  MW-125R ND NA ND NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes:
NA Not analyzed. ND Not detected.
VOCs Volatile organic compounds. BNAs 1 and acid bl d
TPH Total Petroleum Hydrocarbons TOL Toluene.
Tr Trace, unquantifiable amount detected. ~ TCE Trichloroethene.
ACE Acetone. EDB Ethylene Dibromide.
BEP Bis(2-ethylhexyl)phthalate. DBCP 1,2-Dibromo-3-chloropropane.
CHL Chloroform. PCB Pentachlorobenzene
CDS Carbon Disulfide BA Benzoic Acid
DCA 1.2-Dichloroethane. DCP 1.2-Dichloropropane
DBCM Dibromochloromethane. Bo Boron.
BZ Benzene EB Ethyl Benzene
PCE Tetrachloroethene XYL Total Xylenes
MC Methylene Chloride [UQ] ATI-Phoenix data of unknown quality as
* TICs present. DRO Diesel Range
GRO Gasoline Range determined by the FFA Parties
B Compound also detected in the blank.
J Data are qualitative or estimated.
R Data are rejected and unusable
Data are qualitative and considered to be not detected at the value reported.
v Reliable identification of a product could not be achieved
1) Well screen submerged below top of water table.

Method detection limits (mdls) for VOCs and BNAs varied. See laboratory reports for specific mdls.
Metals are as follows: silver (Ag), arsenic (As), beryllium (Be), barium (Ba), cadmium (Cd),

copper (Cu), chromium (Cr), mercury (Hg), nickel (Ni), lead (Pb), antimony (Sb), selenium (Se),
thallium (T1), and zinc (Zn).
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Groundwater Monitoring Results for the Period of Record at PSC ST-18, OU-2

Sample Location Organic Constituents Inorganic Constituents (mg/L) Inorganic Constituents Continued (mg/L)
Date VOCs BNAs | TPH | EDB | DBCP Ag As | Ba Be Cd Cr Cu Hg Ni | Pb Sb Se Tl Zn Bo
(ugll) (ugl) [(mg/L)| (mgL)| (mg/L)
07-22-92 MW-2 ND NDJ NA NA NA
Total Metals <0.010  <0.005 0.139 <0.005  <0.0005 <0.010  0.064  <0.0002 <0.020  0.011 <0.05  <0.005  <0.005 0.338 NA
Dissolved <0.010 <0.005 0.140 <0.005  <0.0005 <0.010 <0.010  <0.0002  <0.020 <0.002 <0.05 <0.005 <0.005 0.253 NA
11-25-92 MW-2 ND ND NA <0.01 <0.01
Total Metals [UQ] [UQ] <0.010 <0.005 0.127 <0.005 <0.0005 <0.010 <0.010 <0.0002 <0.020 0.006 <0.05 <0.005 <0.005 0.629 <0.10
Dissolved <0.010 <0.005 0.137 <0.005  <0.0005 <0.010 <0.010  <0.0002  <0.020 <0.002 <0.05 <0.005 <0.005 0.628 <0.10
03-24-93 MW-2 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010  <0.005 0.126 <0.005 <0.005 <0.010 0.011 <0.0002  <0.020 0.004 <0.05 <0.005 <0.005 0.393 NA
Dissolved <0.010  <0.005 0.15 <0.005  <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002  <0.05  <0.005 <0.005 0.392 NA
06-18-93 MW-2 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010  <0.005 0130 <0.005  <0.005 <0.010  0.013  <0.0002 <0.020  <0.002  <0.05 <0.005  <0.005 0.462 NA
Dissolved <0.010  <0.005 0.138  <0.005  <0.005  <0.010  <0.010 <0.0002 <0.020  <0.002  <0.05  <0.005  <0.005 0.453 NA
07-16-92 MW-3 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010  <0.005 0.028 <0.005  <0.0005  <0.010 0.015 <0.0002  <0.020 <0.002 <0.05 <0.005 <0.005 0.454 NA
Dissolved <0.010  <0.005 0.038  <0.005 <0.0005 <0.010 <0.010 <0.0002 <0.020 <0.002  <0.05  <0.005 <0.005 <0.010 NA
11-24-92 MW-3 ND ND NA <0.01 0.07
Total Metals [UQ] [UQ] <0.010 <0.005 0.098 <0.005  <0.0005 <0.010 <0.010 <0.0002 <0.020 0.005 <0.05 0.006 <0.005 0.764  <0.10
Dissolved <0.010  <0.005 0.106  <0.005 <0.0005 <0.010 <0.010 <0.0002 <0.020 <0.002  <0.05 0.006  <0.005 0.770  <0.10
03-12-93 MW-3 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010  <0.005 0.096 <0.005 <0.005 <0.010  <0.010  <0.0002  <0.020 <0.002 <0.05 0.006 <0.005 0.469 NA
Dissolved <0.010  <0.005 0.096  <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002  <0.05 0.006  <0.005 0.465 NA
06-15-93 MW-3 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010  <0.005 0.099  <0.005 <0.005 <0.010  0.012  <0.0002  0.028 0.003 <0.05  <0.005  <0.005 0.638 NA
Dissolved <0.010  <0.005 0.110  <0.005  <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002  <0.05  <0.005  <0.005 0.629 NA
11-04-93 MW-3 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010  <0.005 0.093 <0.005  <0.005  <0.010 <0.010 <0.0002 <0.020 <0.002  <0.05 <0.005  <0.005 0.365 NA
Dissolved <0.010 <0.005 0.105 <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 0.380 NA
05-13-94 MW-3 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010  <0.005 0.101 <0.004  <0.005 <0.010  0.034  <0.0002 <0.020  0.003 <0.05 0.006 <0.005  0.488 NA
Dissolved <0.010 <0.005 0.098 <0.004 <0.005 <0.010 <0.010  <0.0002  <0.020 <0.002 <0.05 0.005 <0.005 0.480 NA
2-13-95 MW-3 ND NA NA NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10-11-95 MW-3 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
6-4-96 MW-3 ND ND NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
07-23-92 MW-4 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010  0.005 0.121 <0.005  <0.0005 <0.010  0.029  <0.0002 <0.020  0.004 <0.05  <0.005  <0.005 0.204 NA
Dissolved <0.010 <0.005 0.127 <0.005  <0.0005 <0.010 <0.010  <0.0002  <0.020 <0.002 <0.05 <0.005 <0.005 0.188 NA
12-05-92 MW-4 ND ND NA <0.01 <0.01
Total Metals Time-series [UQ] [UQ] <0.010 <0.005 0.127 <0.005  <0.0005 <0.010 <0.010  <0.0002  <0.020 <0.002 <0.05 <0.005 <0.005 0.611 <0.10
Dissolved Initial Sample <0.010  <0.005 0.134 <0.005  <0.0005 <0.010 <0.010  <0.0002  <0.020 <0.002 <0.05 <0.005 <0.005 0.352 <0.10
12-05-92 MW-4 ND NA NA <0.01 <0.01
Total Metals Time-series [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved 4-hr Sample NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
03-24-93 MW-4 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010  <0.005  0.134 <0.005  <0.005 0.010  <0.010  <0.0002  <0.020 0.003 <0.05  <0.005  <0.005 0.360 NA
Dissolved <0.010  <0.005  0.154 <0.005  <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002  <0.05  <0.005 <0.005 0331 NA
06-21-93 MW-4 ND ND NA NA NA

ST18events.xls

Page 1 of 5

4/11/03



Groundwater Monitoring Results for the Period of Record at PSC ST-18, OU-2

Sample Location Organic Constituents Inorganic Constituents (mg/L) Inorganic Constituents Continued (mg/L)
Date VOCs BNAs | TPH | EDB | DBCP Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se TI Zn Bo
(ug/l) (ug/l) | (mg/L)| (mg/L)| (mg/L)
Total Metals [UQ] [UQ] <0.010  <0.005 0.114 <0.005 <0.005 0.011 0.021 <0.0002  <0.020 <0.002 <0.05 <0.005 <0.005 0.350 NA
Dissolved <0.010  <0.005 0.124  <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002  <0.05  <0.005  <0.005 0.359 NA
11-15-93 MW-4 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010  <0.005 0.114  <0.005 <0.005 <0.010 <0.010 <0.0002 <0.020  <0.002  <0.05 <0.005  <0.005 0.355 NA
Dissolved <0.010  <0.005 0139 <0.005  <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002  <0.05  <0.005  <0.005 0.401 NA
05-13-94 MW-4 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010  <0.005 0.130 <0.004  <0.005 <0.010 0.011 <0.0002  <0.020 <0.002 <0.05 <0.005 <0.005 0.379 NA
Dissolved <0.010  <0.005  0.138 <0.004  <0.005  <0.010  <0.010 <0.0002 <0.020 <0.002  <0.05  <0.005 <0.005 0375 NA
07-18-92 MW-5 ND NDJ NA NA NA
Total Metals [UQ] [UQ] <0.010 0.019 0.204 <0.005  <0.0005 0.115 0.052 <0.0002 0.051 0.026 <0.05 <0.005 <0.005 8.70 NA
Dissolved <0.010  <0.005 0.082  <0.005 <0.0005 <0.010 <0.010 <0.0002 <0.020  0.004 <0.05  <0.005  <0.005 0.116 NA
11-20-92 MW-5 ND ND NA <0.01 <0.01
Total Metals [UQ] [UQ] <0.010 <0.005 0.199 <0.005  <0.0005 <0.010 <0.010 <0.0002 <0.020 0.008 <0.05 <0.005 <0.005 0.514 <0.10
Dissolved <0.010  <0.005 0.221 <0.005  <0.0005 <0.010 <0.010 <0.0002 <0.020  0.007 <0.05  <0.005  <0.005 0.572 <0.10
03-23-93 MW-5 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.199 <0.005 <0.005 <0.010 0.012 <0.0002  <0.020 <0.002 <0.05 <0.005 <0.005 0.439 NA
Dissolved <0.010 <0.005 0.222 <0.005 <0.005 <0.010 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 0.399 NA
06-21-93 MW-5 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.182 <0.005 <0.005 <0.010 0.015 <0.0002  <0.020 <0.002 <0.05 <0.005 <0.005 0.454 NA
Dissolved <0.010 <0.005 0.194 <0.005 <0.005 <0.010 <0.010  <0.0002  <0.020 0.016 <0.05 <0.005 <0.005 0.506 NA
11-11-93 MW-5 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.196 <0.005 <0.005 0.011 <0.010  <0.0002  <0.020 <0.002 <0.05 0.007 <0.005 0.395 NA
Dissolved <0.010 <0.005 0.217 <0.005 <0.005 <0.010 <0.010  <0.0002  <0.020 <0.002 <0.05 0.006 <0.005 0.400 NA
05-18-94 MW-5 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 <0.005 0.174 <0.004  <0.005 <0.010  <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.288 NA
Dissolved <0.010 <0.005 0.174 <0.004 <0.005 <0.010 <0.010  <0.0002 <0.020  <0.002 <0.05 <0.005 <0.005 0.286 NA
2-13-95 MW-5 ND NA NA NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10-19-95 MW-5 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
6-5-96 MW-5 ND ND NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
07-22-92 MW-114 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010 0.007 0.048 <0.005  <0.0005 0.022 0.133 <0.0002  <0.020 0.011 <0.05 <0.005 <0.005 0.407 NA
Dissolved <0.010 0.006 0.046 <0.005  <0.0005 0.013 0.020 <0.0002  <0.020 0.003 <0.05 <0.005 <0.005 0.370 NA
11-30-92 MW-114 ND ND NA <0.01 <0.01
Total Metals [UQ] [UQ] <0.010 0.006 0.063 <0.005  <0.0005 0.017 <0.010  <0.0002  <0.020 0.004 <0.05 <0.005 <0.005 0.344 <0.10
Dissolved <0.010  0.005 0.060  <0.005 <0.0005 0.018  <0.010 <0.0002 <0.020  0.002 <0.05  <0.005  <0.005 0310 <0.10
11-30-92 MW-114 ND ND NA <0.01 <0.01
Total Metals Duplicate [UQ] [UQ] <0.010 0.006 0.062 <0.005  <0.0005 0.023 <0.010  <0.0002  <0.020 0.003 <0.05 <0.005 <0.005 0.337 <0.10
Dissolved <0.010  0.006 0.062  <0.005 <0.0005  0.015 <0.010  <0.0002 <0.020  0.002 <0.05  <0.005  <0.005 0.348 <0.10
03-25-93 MW-114 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010  <0.005 0.262 <0.005 <0.005 <0.010  <0.010 <0.0002  <0.020 <0.002 <0.05 <0.005 <0.005 0.464 NA
Dissolved <0.010  <0.005 0.285 <0.005  <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05  <0.005 <0.005 0.453 NA
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Groundwater Monitoring Results for the Period of Record at PSC ST-18, OU-2

Sample Location Organic Constituents Inorganic Constituents (mg/L) Inorganic Constituents Continued (mg/L)
Date VOCs BNAs | TPH | EDB | DBCP Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se TI Zn Bo
(ugll) (ugl) [(mg/L)| mgL)| (me/L)

06-18-93 MW-114 ND BEP40 NA NA NA
Total Metals [UQ] [UQ] <0.010  0.005 0.071 <0.005  <0.005 0.020 0.012  <0.0002 <0.020  <0.002  <0.05  <0.005  <0.005 0.349 NA
Dissolved <0.010  <0.005 0.063 <0.005  <0.005 0016  <0.010 <0.0002 <0.020 <0.002  <0.05  <0.005  <0.005 0.468 NA

11-11-93 MW-114 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010  <0.005 0.183 <0.005  <0.005 0.011 <0.010  <0.0002 <0.020  <0.002  <0.05 <0.005  <0.005 0.247 NA
Dissolved <0.010  <0.005 0.273 <0.005  <0.005 0010  <0.010 <0.0002 <0.020 <0.002  <0.05  <0.005  <0.005 0.181 NA

05-13-94 MW-114 ND ND NA NA NA
Total Metals [UQ] [UQ] <0.010  <0.005  0.295 <0.004  <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002  <0.05 <0.005  <0.005 0373 NA
Dissolved <0.010  <0.005 0311 <0.004  <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002 <0.05  <0.005 <0.005 0.400 NA

05-13-94 MW-114 ND NA NA NA NA
Total Metals ADEQ [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved Duplicate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

2-14-95 MW-114 ND NA NA NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

5-5-95 MW-114 ND NA NA NA NA
Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

8-9-95 MW-114 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

10-19-95 MW-114 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

2-2-96 MW-114 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

6-5-96 MW-114 ND ND NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

11-11-97 MW-114 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

5-13-98 MW-114 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

MC 0.35]B

11-03-98 MW-114 MEK 1.1J NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

5-18-99 MW-114 ND NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

cis-1,2-Dichloroethene
0.89
TCE 2.0

10-25-01 MW-114 PCE 0.95 NA NA NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

cis-1,2-Dichloroethene
0.94
TCE 2.0
10-25-01 MW-114 PCE 0.90 NA NA NA NA
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Groundwater Monitoring Results for the Period of Record at PSC ST-18, OU-2

Sample Location Organic Constituents Inorganic Constituents (mg/L) Inorganic Constituents Continued (mg/L)
Date VOCs BNAs | TPH | EDB | DBCP Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se TI Zn Bo
(ugll) (ugl) [(mg/L)| mgL)| (me/L)

Total Metals Duplicate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
07-14-94 MW-122 ND ND NA NA NA

Total Metals [UQ] [UQ] <0.010  <0.006 0.065 <0.004  <0.005 0.013 <0.010  <0.0002  <0.020 <0.002 <0.05 <0.005 <0.005 0.313 NA
Dissolved <0.010  <0.005 0.062  <0.004  <0.005 0.010 <0.010 <0.0002 <0.020 <0.002 <0.05 <0.005 <0.005 0.268 NA
07-14-94 MW-122 ND ND NA NA NA

Total Metals Duplicate [UQ] [UQ] <0.010  <0.006 0.064 <0.004 <0.005 0.012 <0.010 <0.0002  <0.020 <0.002 <0.05 <0.005 <0.005 0.342 NA
Dissolved <0.010  <0.005 0062  <0.004 <0.005 <0.010 <0.010 <0.0002 <0.020 <0.002  <0.05  <0.005 <0.005 0264 NA

2-14-95 MW-122 ND NA NA NA NA

Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-5-95 MW-122 ND NA NA NA NA

Total Metals [UQ] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
8-9-95 MW-122 ND NA NA NA NA

Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10-19-95 MW-122 ND NA NA NA NA

Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

2-2-96 MW-122 ND NA NA NA NA

Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
6-6-96 MW-122 ND ND NA NA NA

Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
11-12-97 MW-122 ND NA NA NA NA

Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5-13-98 MW-122 ND NA NA NA NA

Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
11-03-98 MW-122 MC 0.29JB NA NA NA NA

Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Groundwater Monitoring Results for the Period of Record at PSC ST-18, OU-2

Sample Location Organic Constituents Inorganic Constituents (mg/L) Inorganic Constituents Continued (mg/L)
Date VOCs BNAs | TPH | EDB | DBCP Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se TI Zn Bo
(ug/L) (ug/L) | (mg/L)| (mg/L)| (mg/L)
5-18-99 MW-122 ND NA NA  NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10-25-01 MW-122 ND NA NA  NA NA
Total Metals NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes:
NA Not analyzed. ND Not detected.
VOCs Volatile organic compounds. BNAs Base/neutral and acid extractable compounds.
TPH Total Petroleum Hydrocarbons TOL  Toluene.
Tr Trace, unquantifiable amount detected. TCE Trichloroethene.
ACE Acetone. EDB  Ethylene Dibromide.
BEP Bis(2-ethylhexyl)phthalate. DBCP  1,2-Dibromo-3-chloropropane.
CHL Chloroform. PCB  Pentachlorobenzene
CDS Carbon Disulfide BA Benzoic Acid
DCA 1,2-Dichloroethane. DCP  1,2-Dichloropropane
DBCM Dibromochloromethane. Bo Boron.
TCE Trichloroethene [UQ]  ATI-Phoenix data of unknown quality as
PCE Tetrachloroethene determined by the FFA Parties
MC Methylene chloride
MEK 2-Butanone
* TICs present.
J Data are qualitative or estimated.
R Data are rejected and unusable
U Data are qualitative and considered to be not detected at the value reported.
() Well screen submerged below top of water table.

Method detection limits (mdls) for VOCs and BNAs varied. See laboratory reports for specific mdls.
Metals are as follows: silver (Ag), arsenic (As), beryllium (Be), barium (Ba), cadmium (Cd),

copper (Cu), chromium (Cr), mercury (Hg), nickel (Ni), lead (Pb), antimony (Sb), selenium (Se),
thallium (TI), and zinc (Zn).
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Appendix C

Changed Standards Comparison for
No-Action PSCs



Combined Suface and Subsurface Soil Constituents

No-Action PSCs

No Action Sites

Maximum USEPA Region IX ADEQ !
Concentration Industrial PRG (mg/kg) (mg/k
Operable of
Unit PSC COC COC in soil 1996 2000 Residential
BNAs
Bis(2-ethylhexyl)phthalate 1.3 140 180 320
Butylbenzylphthalate 0.22 930 100,000 13,000
Ou-2 OT-04 TRPH [a 250 NA NA 4,100
Metals
Copper 30.5 63,000 76,000 2,800
Lead 21 400 750 400
VOCs
Ethylbenzene 0.9 690 230 1,500
Xylenes 86 320 210 2,800
BNAs
Bis(2-ethylhexyl)phthalate 3.7 140 180 320
ouU-2 DP-05 2-Methylnaphthalene [d] 4.7 240 190 NE
Naphthalene 4.6 240 190 2,600
TRPH [a 8,300 NA NA 4,100
Metals
Copper 37.8 63,000 76,000 2,800
Lead 115 400 750 400
VOCs
2-Butanone (MEK) 0.9 NA NA NA
Ethylbenzene 6 690 230 1,500
2-Hexanone (MBK) 0.8 110 110 120
1,1,2,2-Tetrachlorethane 0.4 11 0.9 4.4
Tetrachloroethene 0.05 17 19 53
Toluene 3 880 520 790
Trichloroethene 9 7 6.1 27
Xylenes 43 320 210 2,800
BNA
Acenaphthene 1.8 110 38,000 3,900
Anthracene 2.6 5.7 100,000 20,000
Benzo(a)anthracene [e] 27 2.6 29 6.1
Benzo(b)fluoranthene [e] 46 2.6 2.9 6.1
Benzo(k)fluoranthene 73 26 29 61
Benzo(g,h,i)perylene [c] 10 100 54,000 NA
Benzo(a)pyrene [€] 30 0.26 0.29 0.61
Bis(2-ethylhexyl)phthalate 3.2 140 180 320
ouU-2 ET-06 Butylbenzylphthalate 0.68 930 100,000 13,000
Chrysene 52 7.2 62 610
Dibenzo(a,h)anthracene [e] 10 0.26 0.29 0.61
Dibenzofuran 0.67 14,000 5,100 260
Di-n-butylphthalate 0.46 68,000 88,000 6,500
Fluoranthene 42 27,000 30,000 2,600
Fluorene 0.83 90 33,000 2,600
Indeno(1,2,3-c,d)pyrene 8.1 0.61 0.62 6.1
2-Methylnaphthalene [d] 3 240 190 NE
4-Methylphenol 9.1 3,400 4,400 330
Naphthalene 9.7 240 190 2,600
Pentachlorophenol 3.1 7.9 11 25
Phenanthrene [c] 13 100 54,000 NE
Phenol 3.1 100,000 100,000 39,000
Pyrene 36 100 54,000 2,000
TRPH [a 18,000 NA NA 4,100

Metals

1of 10



No-Action PSCs

Copper 40.3 63,000 76,000 2,800
Lead 101 400 750 400
BNAs
Benzo(b)fluoranthene [e] 0.26 2.6 2.9 6.1
Benzo(g,h,i)perylene [c] 0.22 100 54,000 NA
Bis(2-ethylhexyl)phthalate 0.21 140 180 320
Chrysene 0.29 7.2 62 610
Fluoranthene 0.22 27,000 30,000 2,600
) 3 2-Methylnaphthalene [d] 0.91 240 190 NE
ou-2 FT-o7w Naphthalene 0.26 240 190 2,600
Pyrene 0.28 100 54,000 2,000
TRPH [a 3,800 NA NA 4,100
Metals
Copper 37.3 63,000 76,000 2,800
Lead 172 400 750 400
VOCs
Acetone 1 8,800 6,200 2,100
OU-2 DP-22 TRPH [a 970 NA NA 4,100
Metals
Copper 25.8 63,000 76,000 2,800
Lead 30 400 750 400
VOCs
Acetone 1.8 8,800 6,200 2,100
Benzene 0.13 14 15 0.62
Ethylbenzene 1 690 230 1,500
Toluene 0.2 880 520 790
Xylenes 24 320 210 2,800
0ou-2 SD-40 BNAs
2-Methylnaphthalene [d] 2 240 190 NE
Naphthalene 0.98 240 190 2,600
TRPH [a 1,200 NA NA 4,100
Metals
Copper 42.8 63,000 76,000 2,800
Lead 20 400 750 400
OuU-1 SS-11 PCBs 0.22 0.066 1 2.5
BNAs
Acenaphthylene [c] 0.046 100 54,000 NE
Anthracene 0.083 5.7 100,000 20,000
Benzo(a)anthracene [e] 0.66 2.6 29 6.1
Benzo(a)pyrene [e] 0.87 0.26 0.29 0.61
Benzo(b)fluoranthene [e] 0.97 2.6 29 6.1
Benzo(g,h,i)perylene [c] 0.48 100 54,000 NA
Benzo(k)fluoranthene 0.69 26 29 61
Carbazole 0.13 95 120 220
Chrysene 11 7.2 62 610
Dibenz(a,h)anthracene 0.2 0.26 0.29 0.61
Fluoranthene 11 27,000 30,000 2,600
Indeno(1,2,3-c,d)pyrene 0.47 0.61 0.62 6.1
Pentachlorophenol 0.045 7.9 11 25
OuU-1 OT-12 Phenanthrene [c] 0.43 100 54,000 NE
Pyrene 14 100 54,000 2,000
TRPH [a 1,400 NA NA 4,100
Metals
Arsenic 11.0 24 2.7 10
Barium 276.0 100,000 100,000 5,300
Beryllium 0.7 11 2,200 14
Cadmium 1.0 850 810 38
Chromium [b] 33.0 450 450 2,100
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No-Action PSCs

Copper 29.7 63,000 76,000 2,800
Lead 330.0 400 750 400
Nickel 17.1 34,000 41,000 1,500
Zinc 76.3 100,000 100,000 23,000
Cyanide 2.0 35 35 1,300
BNAs
Chrysene 0.20 7.2 62 610
Di-n-octyl phthalate 0.17 10,000 10,000 1,300
Fluoranthene 0.23 27,000 30,000 2,600
Pyrene 0.18 100 54,000 2,000
PCBs 0.30 0.34 1 2.5
TRPH [a] 7,000.00 NA NA 4,100
Metals
Arsenic 12.40 24 2.7 10
ou1  SS17 Barium 230.00 100,000 100,000 5,300
Beryllium 2.60 11 2,200 14
Cadmium 24.60 850 810 38
Chromium [b] 28.40 450 450 2,100
Copper 189.00 63,000 76,000 2,800
Lead 169.00 400 750 400
Nickel 20.00 34,000 41,000 1,500
Silver 2.00 8,500 10,000 380
Zinc 366.00 100,000 100,000 23,000
Cyanide 2.50 35 35 1,300
voc
Toluene 0.10 880 520 790
BNAs
Benzo(a)anthracene [e] 0.30 2.6 29 6.1
Benzo(a)pyrene [e] 0.30 0.26 0.29 0.61
Benzo(b)fluoranthene [e] 0.32 2.6 29 6.1
Benzo(g,h,i)perylene [c] 0.22 100 54,000 NA
Bis(2-ethylhexyl)phthalate 0.54 140 180 320
Chrysene 0.41 7.2 62 610
Di-n-octylphthalate 0.18 10,000 10,000 1,300
Fluoranthene 0.65 27,000 30,000 2,600
Indeno(1,2,3-c,d)pyrene 0.20 0.61 0.62 6.1
Phenanthrene [c] 0.32 100 54,000 NE
ou-1 SD-20 Pyrene 0.64 100 54,000 2,000
TRPH [a 3,700.0 NA NA 4,100
Metals
Antimony 0.6 NA 820 31
Arsenic 26.0 2.4 2.7 10
Barium 532.0 100,000 100,000 5,300
Beryllium 0.9 1.1 2,200 1.4
Cadmium 4.3 850 810 38
Chromium [b] 81.5 450 450 2,100
Copper 36.2 63,000 76,000 2,800
Lead 118.0 400 750 400
Nickel 26.3 34,000 41,000 1,500
Zinc 157.0 100,000 100,000 23,000
BNAs
Anthracene 0.085 5.7 100,000 20,000
Benzo(a)anthracene [e] 0.48 2.6 29 6.1
Benzo(b)fluoranthene [e] 15 2.6 2.9 6.1
Benzo(k)fluoranthene 14 26 29 61
Benzo(g,h,i)perylene [c] 0.42 100 54,000 NA
Benzo(a)pyrene [€e] 0.59 0.26 0.29 0.61
Chrysene 0.67 7.2 62 610
Dibenzo(a,h)anthracene [e] 0.085 0.26 0.29 0.61
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No-Action PSCs

Fluoranthene 0.97 27,000 30,000 2,600
Indeno(1,2,3-c,d)pyrene 0.57 0.61 0.62 6.1
Phenanthrene [c] 0.4 100 54,000 NE
OU-1 SD-21 Pyrene 0.88 100 54,000 2,000
TRPH [a] 10 NA NA 4,100
Metals
Arsenic 8.2 24 2.7 10
Barium 148 100,000 100,000 5,300
Beryllium 0.6 11 2,200 14
Cadmium 12 850 810 38
Chromium [b] 19.4 450 450 2,100
Copper 32.7 63,000 76,000 2,800
Lead 16 400 750 400
Nickel 20 34,000 41,000 1,500
Silver 2 8,500 10,000 380
Zinc 69.5 100,000 100,000 23,000
VOCs
Ethylbenzene 4 690 230 1,500
Toluene 3 880 520 790
Xylenes (total) 18 320 210 2,800
BNAs
2-Methylnaphthalene [d] 6.5 240 190 NE
Benzo(a)anthracene [e] 0.097 2.6 2.9 6.1
Benzo(a)pyrene [€e] 0.11 0.26 0.29 0.61
Benzo(b)fluoranthene [e] 0.18 2.6 2.9 6.1
Benzo(g,h,i)perylene [c] 0.066 100 54,000 NA
Benzo(k)fluoranthene 0.086 26 29 61
Bis(2-ethylhexyl)phthalate 1.7 140 180 320
Chrysene 0.14 7.2 62 610
Di-n-butylphthalate 7.3 68,000 88,000 6,500
Fluoranthene 0.23 27,000 30,000 2,600
ouU-1 SD-26 Indeno(1,2,3-cd)pyrene 0.053 0.61 0.62 6.1
Naphthalene 1.7 240 190 2,600
Phenanthrene [c] 0.085 100 54,000 NE
Pyrene 0.23 100 54,000 2,000
TRPH [a] 19,000 NA NA 4,100
Metals
Arsenic 20 24 2.7 10
Barium 742 100,000 100,000 5,300
Beryllium 0.8 11 2,200 14
Cadmium 3.7 850 810 38
Chromium [b] 41.6 450 450 2,100
Copper 35.1 63,000 76,000 2,800
Lead 20 400 750 400
Nickel 21 34,000 41,000 1,500
Silver 14 8,500 10,000 380
Zinc 199 100,000 100,000 23,000
BNAs
Benzo(a)anthracene [e] 0.054 2.6 2.9 6.1
Benzo(a)pyrene [€e] 0.425 0.26 0.29 0.61
Benzo(b)fluoranthene [e] 0.425 2.6 2.9 6.1
Benzo(g,h,i)perylene [c] 0.425 100 54,000 NA
Benzo(k)fluoranthene 0.425 26 29 61
Bis(2-ethylhexyl)phthalate 0.425 140 180 320
Butylbenzylpthalate 1.2 930 100,000 13,000
Chrysene 0.062 7.2 62 610
Fluoranthene 0.425 27,000 30,000 2,600
Pyrene 0.425 100 54,000 2,000
Ou-1 LF-37 TRPH [a] 540 NA NA 4,100

Metals
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No-Action PSCs

Arsenic 9.6 24 2.7 10
Barium 334 100,000 100,000 5,300
Beryllium 0.8 11 2,200 14
Cadmium 29.5 850 810 38
Chromium [b] 28.2 450 450 2,100
Copper 561 63,000 76,000 2,800
Lead 597 400 750 400
Nickel 58.5 34,000 41,000 1,500
Silver 3.4 8,500 10,000 380
Zinc 2,270 100,000 100,000 23,000
BNA
Diethyl phthalate 0.042 100,000 100,000 52,000
TRPH [a] 2,000 NA NA 4,100
Metals
Arsenic 14 24 2.7 10
Ou-1 SD-39 Barium 220 100,000 100,000 5,300
Cadmium 1.6 850 810 38
Chromium [b] 225 450 450 2,100
Copper 40.1 63,000 76,000 2,800
Lead 125 400 750 400
Nickel 25 34,000 41,000 1,500
Zinc 62.8 100,000 100,000 23,000
Metal
ou-l o4l Lead 22 400 750 400
oT-01 An extensive data review of base records indicated that hazardous materials and wastes were
Ou-1 OT-08 never handled or disposed at these locations.
OT-09
OuU-1 OT-10 This site lies completely within the boundaries of DP-13.
55-15 These three sites were removed from the superfund process and placed under the ADEQ UST
Ou-1 SS-16 jurisdiction.
ST-19
Removed from the Superfund process because this site was mistakenly included on the list of
OuU-1 DP-24 ) . .
potentially contaminated sites.
[a] n-Hexane us used as a surrogate for comparison to the Region IX PRG.
The chromium PRG is based on total chromium carcinogenic effects and
[b] a 1:6 ratio of chromium IV to chromium III.
[c] Pyrene is used as a surrogate for comparison to the Region IX PRG.
[d] Napthalene is used as a surrogate for comparison to the Region IX PRG.
[e] The PRG is based on naphthalene non-carcinogenic effects.
NE Not Established

NA

Not Available
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SRL
)

Non-Residential

1,400
140,000

18,000

63,000
2,000

2,700
2,800

1,400
NE
27,000

18,000

63,000
2,000

NA
2,700
400
11
170
2,700
70
2,800

41,000
200,000
26
26
260
NA
2.6
1,400
140,000
2,600
26
2,700
68,000
27,000
27,000
26
NE
3,400
27,000
79
NE
410,000
20,000

18,000



63,000
2,000

26
NA
1,400
2,600
27,000
NE
27,000
20,000

18,000

63,000
2,000

8,800
18,000

63,000
2,000

8,800
14
2,700
2,700
2,800

NE
27,000

18,000

63,000
2,000

13

NE
200,000
26
2.6
26
NA
260
950
2,600
26
27,000
26
79
NE
20,000

18,000

10
110,000
11
850
4,500

No-Action PSCs
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63,000
2,000
34,000
510,000

14,000

2,600
14,000
27,000
20,000

13
18,000

10
110,000
11
850
4,500
63,000
2,000
34,000
8,500
510,000

14,000

2,700

26
2.6
26
NA
1,400
2,600
14,000
27,000
26
NE
20,000

18,000

680
10
110,000
11
850
4,500
63,000
2,000
34,000
510,000

200,000
26
26

260
NA
2.6
2,600
26

No-Action PSCs
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27,000
26
NE

20,000

18,000

10
110,000
11
850
4,500
63,000
2,000
34,000
8,500
510,000

2,700
2,700
2,800

NE
26
2.6
26
NA
260
1,400
2,600
68,000
27,000
26
27,000
NE
20,000

18,000

10
110,000
11
850
4,500
63,000
2,000
34,000
8,500
510,000

26
2.6
26
NA
260
1,400
140,000
2,600
27,000
20,000

18,000

No-Action PSCs
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10
110,000
11
850
4,500
63,000
2,000
34,000
8,500
510,000

550,000
18,000

10
110,000
850
4,500
63,000
2,000
34,000
510,000

2,000

No-Action PSCs
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Subject: Region 9 Preliminary Remediation Goals (PRGs) 1996 G & M RALE]G
From: Stanford J. Smucker, Ph.D. - :
Regional Toxicologist (H-9-3)
Technical Support Team
To: PRG Table Mailing List

Please find the annual update to the Region 9 PRG table. The table has been revised to reflect the
most current EPA toxicological and risk assessment information. Updates to EPA toxicity values
were obtained from IRIS through July 1996, HEAST through May 1995, and EPA’s National Center
for Environmental Assessment (NCEA, formerly ECAQ).

Region 9 PRGs are “evergreen” and have evolved as new methodologies and parameters have been
developed. In several cases the models, equations, and assumptions presented in RAGS HHEM, Parz
B, Development of Risk-Based Preliminary Remediation Goals (1991) have been replaced with new
information that is consistent with the document, Soil Screening Guidance, recently issued by the
Office of Solid Waste and Emergency Response (OSWER), dated April 1996.

The updated PRG table also contains soil screening levels (SSLs) for protection of groundwater. The
SSLs were obtained directly from EPA/JOSWER’s Soil Screening Guidance document which is
available from NTIS as EPA/540/R-96/018 and EPA/540/R-95/128. Please note that because R 9
PRGs currently evaluate intermedia transfer of volatile organic chemicals (VOCs) and heavy metals
from soil to air, the PRG table does not include a separate list of SSLs for the air pathway.

To help users rapidly identify substances with new PRGs, these contaminants are printed in boldface
type. Changes in PRG values are either due to new toxicity constants or new physico-chemical
information. This version of the table contains revised toxicity values for acetaldehyde, chlorine
cyanide, 1,3-dichlorobenzene, 2-dichloroethane, endosulfan, manganese, phosphoric acid, and 1,1,1-
trichloroethane. Also, 23 additional VOCs have been identified and evaluated for inhalation .
exposures resulting from intermedia transfer from soil and water to air.

EPA Region 9 has established a homepage on the World Wide Web which you can find at
http://www.epa.gov/region 9/. Our homepage will soon include the PRG table in downloadable
form. The electronic table contains additional information not presented in the printed table (e.g.
physico-chemical constants, non-cancer PRGs for carcinogens, pathway-specific PRGs, and
volatilization factors for VOCs). Meanwhile, we still provide the electronic PRG table (PRG96.zip)
on California Regional Water Board’s BBS (510.286.0404) for those of you who have a modem.

Before relying on any number in the table, it is recommended that the user verify the numbers with
an agency toxicologist or risk assessor because the toxicity / exposure information in the table may
contain errors or default assumptions that need to be refined based on further evaluation. If you find
an error please send me a note via email at Smucker.Stan@epamail.epa.gov ot fax at 415.744.1916.

Printed on Recycled Paper



EXHIBIT 1-1

- TYPICAL EXPOSURE PATHWAYS BY MEDIUM
FOR RESIDENTIAL AND INDUSTRIAL LAND USES*

EXPOSURE PATHWAYS, ASSUMING:
MEDIUM RESIDENTIAL LAND USE | INDUSTRIAL LAND USE
Ground Water Ingestion from drinking Ingestion from drinking
Inhalation of volatiles Inhalation of volatiles
Dermal absorption from Dermal absorption
bathing ,
Surface Water Ingestion from drinking Ingestion from drinking
Inhalafion of volatiles - Inhalation of volatiles
Dermal absorption from Dermal absorption
bathing
Ingestion during swimming
Ingestion of contaminated fish
Soil Ingestion | Ingestion
Inhalation of particulates Inhalation of particulates
Inhalation of volatiles Inhalation of volatiles
Exposure to indoor air from Exposure to indoor air from
soil gas soil gas '
Exposure to ground water Exposure to ground water
contaminated by soil leachate | contaminated by soil
leachate
Ingestion via plant, meat, or Inhalation of particulates
dairy products from trucks and heavy
equipment
Dermal absorption Dermal absorption
Footnote:

‘Exposure pathways considered in the PRG calculations are indicated in boldface italics.




pollutant risks.

In addition to Region 9 PRGs, the PRG table also includes California EPA PRGs ("CAL-
Modified PRGs") for specific chemicals where CAL-EPA values may be more restrictive than
the federal values; and, soil screening levels (SSLs) for protection of groundwater (see Section
2.3 below).

2.2  Toxicity Values

EPA toxicity values, known as noncarcinogenic reference doses (RfD) and carcinogenic slope
factors (SF) were obtained from IRIS through July 1996, HEAST through May 1995, and
EPA's National Center for Environmental Assessment (NCEA, formerly ECAO). The priority
among sources of toxicological constants used are as follows: (1) IRIS (indicated by "i"), (2)
HEAST ("h"), (3) NCEA ("n"), and (4) withdrawn from IRIS or HEAST and under review
(“xll . . .

Route-to-route extrapolations ("r") were frequently used when there were no toxicity values
available for a given route of exposure. Oral cancer slope factors ("SFo") and reference doses
("RfDo") were used for both oral and inhaled exposures for organic compounds lacking
inhalation values. Inhalation slope factors ("SFi") and inhalation reference doses ("RfD1i")
were used for both inhaled and oral exposures for organic compounds lacking oral values. An
additional route extrapolation is the use of oral toxicity values for evaluating dermal
exposures. Although route-to-route methods are a useful screening procedure, the
appropriateness of these default assumptions for specific contaminants should be verified
by a toxicologist. '

To help users rapidly identify substances with new PRGs, these contaminants are printed in
boldface type. This version of the table contains revised toxicity values for acetaldehyde,
chlorine cyanide, 1,3-dichlorobenzene, 2-dichloroethane, endosulfan, manganese, phosphoric
acid, and 1,1,1-trichloroethane.

2.3 Soil Screening Levels

Generic soil screening levels (SSLs) for the protection of groundwater have been included in
the PRG table for 100 of the most common contaminants at Superfund sites. Generic SSLs-
are derived using default values in standardized equations presented in Soil Screening
Guidance (available from NTIS as document numbers PB96-963502 and PB96-963505 or
EPA/540/R-95/128 and EPA/540/R-96/018).

The SSLs were developed using a default dilution-attenuation factor (DAF) of 20 to account
for natural processes that reduce contaminant concentrations in the subsurface. Also included
are generic SSLs that assume no dilution or attenuation between the source and the receptor
well (i.e., a DAF of 1). These values can be used at sites where little or no dilution or
attenuation of soil leachate concentrations is expected at a site (e.g., sites with shallow water



3.1  Developing a Conceptual Site Model

The primary condition for use of PRGs is that exposure pathways of concern and conditions
at the site match those taken into account by the PRG framework. Thus, it is always
necessary to develop a conceptual site model (CSM) to identify likely contaminant source
areas, exposure pathways, and potential receptors. This information can be used to determine
the applicability of PRGs at the site and the need for additional information. For those _
pathways not covered by PRGs, a risk assessment specific to these additional pathways may
be necessary. Nonetheless, the PRG lookup values will still be useful in such situations for
focusmg further investigative efforts on the exposure pathways not addressed. :

To develop 2 s1te-spec1fic CSM, perform an extensive records search and compﬂe existing
data (e.g. available site sampling data, historical records, aerial photographs, and
hydrogeologic information). Once this information is obtained, CSM worksheets such as '
those provided in ASTM's Standard Guide for Risk-Based Corrective Action Applied at =~
Petroleum Release Sites (1995) can be used to tailor the generic worksheet model to a site-
specific CSM. The final CSM diagram represents linkages among contaminant sources,
release mechanisms, exposure pathways and routes and receptors. It summarizes our
understanding of the contamination problem.

As a final check, the CSM should answer the following questions:
. Are there potential ecological concems?

. Is there potential for land use other than those covered by the PRGs (that is,
residential and industrial)?

. Are there other likely human exposure pathways that were not considered in
development of the PRGs (e.g. impact to groundwater, local fish consumption; raising
beef, dairy, or other livestock)?

. Are there unusual site conditions (e.g. large areas of contamination, high fugitive dust
levels, potential for indoor air contamination)?

If any of these four conditions exist, the PRG may need to be adjusted to reflect this new
information. Suggested references for evaluating pathways not currently evaluated by Region
9 PRG's are presented in Exhibit 3-1.



consulting a staff toxicologist at state and / or federal regulatory agencies.

Where anthropogenic background levels exceed PRGs and EPA has determined that a
response action is necessary and feasible, EPA's goal will be to develop a comprehensive
response to the widespread contamination. This will often require coordination with different
authorities that have jurisdiction over the sources of contamination in the area.

33 Risk Screening
A suggested stepwise approach for screening sites with PRGs is as follows:
. Perform an extensive records search and compile existing data. -

. Identify site contaminants in the PRG Table. Record the PRG concentrations
for various media and note whether PRG is based on cancer risk (indicated by
"ca") or noncancer hazard (indicated by "nc"). Segregate cancer PRGs from
non-cancer PRGs and exclude (but don't eliminate) non-risk based PRGs ("sat"
or "max").

: For cancer risk estimates, take the site-specific concentration (maximum or 95
UCL) and divide by the PRG concentrations that are designated for cancer
evaluation ("ca"). Multiply this ratio by 10 to estimate chemical-specific
risk. For multiple pollutants, simply add the risk for each chemical :

. conc, COHCZ conc, -
= + +
Risk = [( PRG, ) ( PRG, ) ( PRG, )1 x 10

. For non-cancer hazard estimates. Divide concentration term by its respective
non-cancer PRG designated as "nc" and sum the ratios for multiple
contaminants. [Note that carcinogens may also have an associated non-cancer
PRG that is not listed in the printed copy of the table and these will also need
to be obtained in order to complete the non-cancer evaluation.] The non-cancer
ratio represents a hazard index (HI). A hazard index of 1 or less is generally
considered safe . A ratio greater than 1 suggests further evaluation: :

conc,, COIJCy conc,
z = + -+ [P
Hazard Index = [{ PRG, ) ( PRG, ) ( PRG, )]

For more information on screening site risks, the reader should contact EPA Region 9's
Technical Support Team.



Document (USEPA 1996ab).

To address the soil-to-air pathways the PRG calculations incorporate volatilization factors
(VF,) for volatile contaminants and particulate emission factors (PEF) for nonvolatile
contaminants. These factors relate soil contaminant concentrations to air contaminant
concentrations that may be inhaled on-site. The VF, and PEF equations can be broken into
two separate models: an emission model to estimate emissions of the contaminant from the
soil and a dispersion model to simulate the dispersion of the contaminant in the atmosphere.

It should be noted that the box model in RAGS Part B has been replaced with a dispersion
term (Q/C) derived from a modeling exercise using meteorological data from 29 locations
across the United States because the box model may not be applicable to a broad range of site
types and meteorology and does not utilize state-of-the-art techniques developed for regulatory
dispersion modeling. The dispersion model for both volatiles and particulates is the AREA-
ST, an updated version of the Office of Air Quality Planning and Standards, Industrial Source
Complex Model, ISC2. However, different Q/C terms are used in the VF and PEF equations.
Los Angeles was selected as the 90th percentile data set for volatiles and Minneapolis was
selected as the 90th percentile data set for fugitive dusts (USEPA 1996 ab). A default source
size of 0.5 acres was chosen for the PRG calculations. This is consistent with the default
exposure area over which Region 9 typically averages contaminant concentrations in soils. If
unusual site conditions exist such that the area source is substantially larger than the default
source size assumed here, an alternative Q/C could be applied (see USEPA 1996a)b).

Volatilization Factor for Soils

Volatile chemicals, defined as those chemicals having a Henry's Law constant greater than
10” (atm-m’/mol) and a molecular weight less than 200 g/mole, were screened for inhalation
exposures using a volatilization factor for soils (VF,). Please note that VE,'s are available in
the electronic version of the PRG table.

The emission terms used in the VF, are chemical-specific and were calculated from physical-
chemical information obtained from a number of sources including Superfund Exposure
Assessment Manual (SEAM, EPA 1988), Subsurface Contamination Reference Guide (EPA
1990a), Fate and Exposure Data (Howard 1991), and Superfund Chemical Data Matrix
(USEPA 1994c). In those cases where Diffusivity Coefficients (Di) were not provided in
existing literature, Di's were calculated using Fuller's Method described in SEAM. A
surrogate term was required for some chemicals that lacked physico-chemical information. In
these cases, a proxy chemical of similar structure was used that may over- or under-estimate
the PRG for soils. Physico-chemical information is available in the electronic version of the
PRG table. To access this information, the user should display the hidden columns in the
table.

Equation 4-9 forms the basis for deriving generic soil PRGs for the inhalation pathway. The
following parameters in the standardized equation can be replaced with specific site data to

11



Note: the generic PEF evaluates windborne emissions and does not consider dust
emissions from traffic or other forms of mechanical disturbance that could lead to
greater emissions than assumed here.

4.2 Dermal Contact with Contaminants in Soil

Much uncertainty surrounds the determination of hazards associated with skin contact with
soils. One important data gap is the lack of EPA verified toxicity values for the dermal route.
For screening purposes it is assumed that dermal toxicity values can be route-to-route
extrapolated from oral values but this may not always be an appropriate assumption and
should be checked. ' .

Thus far, chemical-specific absorption values for skin have been recommended for only five
chemicals (arsenic, cadmium, pentachlorophenol, PCBs, and dioxin) by EPA's Office of
Research and Development. For all other chemicals, default absorption values for inorganics
and organics are assumed to be 1 and 10 percent, respectively. At 10 % skin absorption, the
dermal dose is estimated to equal an ingestion dose for adults, using the best estimate default
values in Dermal Exposure Assessment: Principles and Applications (EPA 1992). At1 %
absorption, the dermal dose is estimated to be 10% of the oral dose (i.e. based on an adult
ingestion rate of 100 mg per day). Note: worker and children intake rates (50 and 200 mg
per day, respectively) yield somewhat different results. o

dermal dose = ingestion dose

Csozz X ABS X AF X SA = Cgop, X IR

(100mg/day) =0.10
[(0.2mg/cm?-day) (5000cm?) ]

_ABS =

43  SSLs for the Migration to Groundwater Pathway

The methodology for calculating SSLs for the migration to groundwater was developed to
identify chemical concentrations in soil that have the potential to contaminate groundwater.
Migration of contaminants from soil to groundwater can be envisioned as a two-stage process:
(1) release of contaminant in soil leachate and (2) transport of the contaminant through the
underlying soil and aquifer to a receptor well. The SSL methodology considers both of these
fate and transport mechanisms.

SSLs are backcalculated from acceptable ground water concentrations (i.e. nonzero MCLGs,

MCLs, or risk-based PRGs). First, the acceptable groundwater conceatration is multiplied by
a dilution factor to obtain a target leachate concentration. For example, if the dilution factor

13



(2) skin contact([mg-yrjl [kg-d]:

ED. x AF x SA, (ED, - ED.) x AF x SA,
BH, BW,

SFSadj =

(3)  inhalation ([m’~yr)/[kg=d]):

ED, x IRA, (ED, - ED.) x IRA,

InhFes) = — pg. EW,

45  PRG Equations

The equations used to calculate the PRGs for carcinogenic and noncarcinogenic contaminants
are presented in Equations 4-1 through 4-8. The PRG equations update RAGS Part B
equations. Briefly, PRGs are risk assessments run in reverse. The methodology
backcalculates a soil, air, or water concentration level from a target risk (for carcinogens) or
hazard quotient (for noncarcinogens). For completeness, the soil equations combine risks
from ingestion, skin contact, and inhalation simultaneously. Note: the electronic version of
the table also includes pathway-specific PRGs, should the user decide against combining
specific exposure pathways; or, the user wants to identify the relative contribution of each
pathway to exposure. ‘

To calculate PRGs for volatile chemicals in soil, a chemical-specific volatilization factor is
calculated per Equation 4-9. Because of its reliance on Henry's law, the VF, model is
applicable only when the contaminant concentration in soil is at or below saturation (i.e. there
is no free-phase contaminant present). Soil saturation ("sat") corresponds to the contaminant
concentration in soil at which the adsorptive limits of the soil particles and the solubility
limits of the available soil moisture have been reached. Above this point, pure liquid-phase
contaminant is expected in the soil. If the PRG calculated using VF, was greater than the
calculated sat, the PRG was set equal to sat, in accordance with Soil Screening Guidance
(USEPA 1996 ab). The updated equation for deriving sat is presented in Equation 4-10.

15



PRG EQUATIONS

Scil Equations: For soils, equations were based on three exposure routes (ingestion, skin contact, and
inhalation). ‘

Equation 4-1: Combined Exposures to Carcinogenic Contaminants in Residential Soil

clmg/kg) = ' TR x AT,
g/ Xg. EF. [ IFS,gy X CSFQ) . SFS,q; X ABS X CSFO) . InhF, . X CSFI)]
y 10°mg/ kg 10°mg/ kg VFE

. Equation 4-2: Combined Exposures to Noncarcinogenic Contaminants in Residential Soil

THO x BW, X AT,
Clmg/kg) RS, (1 g SA XAFxAES 1 IR

1 +
EFe x ED; U ggp, * 1o‘mg/kg) R#D, © T 1o°mg/kg RID; © VR

Equation 4-3: Combined Exposures to Carcinogenic Contaminants in Industrial Soil

TR x BW, X AT,

C(mg/kg) = o x . [( T X CFy) (54, X AF X ABS X CSF,, ( IRA, X CSFyy |
° ° 10°mg/ kg 10°mg/ kg VF,

Equation 44: Combined Exposures to Noncarcinogenic Contaminants in Industrial Soil

clma/kg) = THQ x BW, X AT,
g/ kg o (L x %5, , (1 SA, x AF X ABS, 1 IRA,,
. The °" " RfD, = 10%mg/kg

x
RfD, 10mg/ kg ( RfD; vF2

Footnate:
*Use VF, for volatile chemicals (defined as having a Henry's Law Constant [atm-m

200 grams/mal) or PEF for non-volatile chemicals.

*/mol] greater than 10" and a molecular weight less than

17



SOIL-TO-AIR VOLATILIZATION FACTOR (VF))

Equation 4-9: Derivation of the Volatilization Factor

3.14 x D, x T)1/2
( a % T) X 1074 (m?/ cm?)

VF,(m*/kg) = (Q/C) x

(2 x pp X D,)
where:
b, = [(8;/°D;#’ + 6"7°D,) /n?]
ks + 6, + 8.H
Parameter . Definition (units) Default
VF, Volatilization factor (m*/kg) , -
D, Apparent diffusivity (cm?%s) -
Q/C Inverse of the mean conc. at the center of a 68.81
0.5-acre square source (g/m*s per kg/m’)
T . Exposure interval (s) A 8.5x 10° -
Py Dry sail bulk'density (g/em?) 1.5
é, Air filled sail porosity (L, /L) 0.28 or n-8,,
n Total soil porosity (Lyee/Lso) 0.43 or 1 - (py/py)
e, Water-filled soil porosity (L,wdlod 0.15
Ps Sail particle density (g/cm’) 2.65
Di Diffusivity in air (cm?/s) Chemical-specific
H Henry's Law constant (atm-m*/mol) Chemical-specific
H Dimensionless Henry's Law constant Calculated from H by multiplying
by 41 (USEPA 1891a)
D, Diffusivity in water (cm?/s) Chemical-specific
Ky Soil-water partition coefficient (cm*/g) = K f. Chemical-specific
Ko Soil arganic carbon-water partition coefficient (cm’g) Chemical-specific
foe Fraction organic carben in soil (g/g) 0.006 (0.6%)
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SOIL-TO-AIR PARTICULATE EMISSION FACTOR (PEF)

Equation 4-11: Derivation of the Particulate Emission Factor

3600s/h

3 k = C
PEF(m/kg) = O/CX T3 10 x (G,/0,° % Fl=)

Parameter Definition (units) Defauit
PEF Particulate emission factor (m*/kg) 1. 316 x 10°

Q/C Inverse of the mean concentration at the center 90.80
' ' of a 0.5-acre-square source (g/m%-s per kg/m°) C

\'} Fraction of vegetative cover (unitless) . 0.5
U, Mean annual windspeed (rvs) 4.69
U, Equivalent threshold vaylixe of windspeed at 7 m (m/s) 11.32
Fx) Function dependent on U, /U, derived using 0.194

Cowherd (1985) (unitless)
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Koy : RIS haHEAST n=NCEA xxWITHDRAWN r~ROUTE EXTRAPOLATION

e 5 E 3 ] : iRt (ugA)
87E:031  40E031 BIEO3Ir 40E03r O 010 30580-16-1 |Acephale 51E+01 ca 22E+02 ca*  7.7E-01 ca*  7.7E+00 ca*
TTEDIr  26E-03r TIE031  26E031 1 010 75070 Acetaldehyde 9.2E+00 ca* 21E+01 ca* 8.7E-01 ca* 1.5E+00 ca*
2.0E-021 20E02r 0 010 34256-82-1 |Acetochlor 1.3E+03 nc 1.4E+04 nc 7.3E+01 nc 7.3E402 nc
1.0E-01 10E01r 1 010 67841 [Acetone 2.1E+03 nc 8.8E+03 nc 3.7E+02 nc 6.1E+02 nc 1.6E+01 8.0E-01
80EG4h 29E03x 0 010 75885 ~ |Acetone cyanohydrin 52E+01 nc 5.5E+02nc  1.0E4+01 nc  2.9E+01 nc
8 0E-03 | 14E02h 1 010 75058 Acetonltrile 2.2E402 nc 1.2E4+03 nc 5.2E+01 nc 7AE+01 ne
1.0E-011 S57E08x 1 010 98-882 Acetophenone 4.9E-01 e 1.6E400 nc 2,1E-02 nc 4.2E-02 nc
13E-021 13E02r © 010 soss4-888 (Acifiuorfen 8.5E+02 nc 8.9E+03 nc 4.7E+01 nc 4.7E+02 nc
2.0E-02 h §7E-061 1 0.10 107-02-8 Acrolein 1.0E-01 nc 3.4E-01 nc 2.1E-02 nc 4.2E-02 nc
4BE«00|  20E041 48E+00] 20EO4r O 010 76-08-1 Acrylamide 9.8E-02 ca*  4.2E-O01 ca 1.5E-03 ca 1.5E-02 ca
5.0E-011 2$E041 0 010 79107 Acrylic acld 3.1E+04 nc 29E+05nc 1.0E+00nc  1.8E+04 nc
S4E-011 _ 10E-03h  24E011  STEOAI 1 010  107-1341 Acrylonitrile 1.9E-01 ca* 4.7E-01 ca* 2.8E-02 ca*  3.7E4+00 ca*
81E02h  10E021 680E02¢ 10E02¢r 0 010 15972608 |Alachlor 5.5E+00 ca* 2.4E401 ca 8.4E-02 8.4E-01 ca
156011 1501t 0 010 1506845 |Alar 9.6E+03 nc 1.0E+05 nc 5.5E+02 nc 5.5E+403 nc
1.06-03 | 10E03r O 0.10 118-08-3 IAldicarb 6.5E4+01 nc  6.8E+02 nc  3.7E+00 nc 3.7E+01 nc
1.06-03 | 10E03¢r 0 010 1848884 [|Aldicamb sulfone 6.5E+01 nc 6.8E+02 nc 3.7E+00 nc 3.7E401 nc
1.7E+011  30E051 17E+0t1 30E0Sr O 0.10 ' 309002 AIdrin 2.6E-02 ca* 1.1E-01 ca 3.9E-04 ca 4.0E-03 ca 1.2E+04 5.9E+02
2 5E-0114 25E01r 0 010 5585648 |Ally 1.6E+04 nc 1.0E4+05 max 9. 1E+02 nec 9.1E+03 nc
5.0E-03 x 50E03r 0 010 107188  |Allyl alcohol 33E+02 nc  34E+03 nc  1B8E+01 nc  1.8E+02 nc
50E-02 h 29E041 0 040 107051 Allyt chloride 3.2E+03 nc 3.3E+04 nc 1.0E+00 nc 1.8E+03 nc
10E+00 n 0 001 7420005  |Aluminum 7.7E+04 nc 1.0E+05 max 3.7E+04 nc
40E041 o oo1 20856738 JAluminum phosphide 3.1E+01 .« 6.8E+02 ne 1.56401 nc
30E-04 1 A0E04r 0 0.10 067485204 JAmdro 2.0E+01 nc 2.0E+02 nc 1.1E+00 nc 1.1E+401 nc
9.0E-03 | 9.0E03r 0 0.10  83412-8 Ametryn 5.9E+02 nc 6.1E+03 nc 3.3E401 nc 3.3E+02 nc
70602 h 70602¢r 0 010 691278  |m-Aminophenol 46E+03 nc 48E+04d nc 26E+02nc 2.6E+03 nc
20E-05 h 206051 0 010 504-24-5 4-Aminopyridine 1.3E+00 nc 1.4E401 ne 7.3E-02 ne 7.3E-01 nc
256031 26E03r 0 010  33080-81-1_ |JAmitraz 1.6E402 nc 1.7E+03 nc 9.1E+00 nc 9.1E+01 no
206021 n~a e 7084417 |JAmmonla 1.0E+02 nc
206014 0 010 77730860 |[Ammonium sulfamate 1.3E+04 nc 1.0E+05 max 7.3E+403 nc
STEO3|  29E-04¢r  STEO3r  28E04) 0 0.0 62533 niline 1.9E+01 nc 2.0E402 nc 1.0E+00 nc 1.1E+01 nc
40E04 ) o 0ot 7440380 [Antimony and compounds 3.1E+01 nc  6.BE+02 nc 1.5E401 nc 5.0E+00 3.0E-01
50E-04 h 0 001 1314009 Anlimony pentoxide 3.8E+01 nc  8.5E+02 nc 1.8E401 nc
90E-04 h o oot 28300-74-5 |Anlimony potassium tarrate 6.9E+01 nc 1.5E403 nc 3.3E401 nc
40E04 h o 001 1312818 JAntimony tetroxide 3.1E+01 nc  6.8E+02 nc 1.5E+01 nc
40E-04 h o 001 1309844 (Antimony trioxide 31E+01 nc  6.8E4+02 nc 1.5E+401 nc
1.3E-02 13E02r 0 010 74115245 |Apollo 8.5E402 nc 8.9E+03 no 4.7E401 nc 4.7E+02 nc
256021 50E02h 256021 SOE02¢r O 010 140-57-8 Aramite . 1.BE4+01 co* 7.6E+01 ca 2.7E-01 ca 2.7E400 ca
3.0E041 0 003 7440382 JArsenic (noncancer endpoint) 2.2E+01 ne )
1.5E+001  3OE041  1.5E011 0 003 7440382 lArsenic (cancer endpoint) 38E-01 ca* 24E+00 ca 4.5E-04 ca 4.5E-02 ca 2.9E+01 1.0E+00
14E051 n/a wa 77844241 JArsine 5.2E-02 nc
9.0E-03 1 90E03r O 010 76578128 JAssure §.9E4+02 n 6.1E+03 nc  A.3E+01 ne 3.3E+02 nc
506021 B0E02¢ 0 010 3337-74-1_ lAsulam 3.3E+03 nc 3.4E+04 nc 1.8E+02 nc 1.8E+03 nc
22E01h 35602h 22E01¢ 35E02h O 010 1912249 [Alrazine 2.0E+00 ca 8.6E+00 ca 3.1E-02 ca 3.0E-01 ca
406041 40EC4r- 0 040 71751432 |Avemmectin Bi 2.6E+01 no 27E+02 nc  1.5E+00 nc 1.5E401 nc
1.1E-01 ) 1.1E01 ) 0 010 103333 IAzobenzene 4.0E+00 ca 1.7E401 6.2E-02 ca 6.1E-01 ca
1.06-02 1 14E04h 0 oct 7440303  [Barium and compounds §3E+03 nc  1.0E+05 max 5.2E-01nc  2.6E+03 nc 1.6E+03 8.2E+01
40E-03 1 40E03¢r 0 010 114261 [Baygon 26E+02 e 27E+03 e 1.5E+01 ne 1.5E402 nc

o1



EPA Reglon 9 Preiiminan

distion Goals: §.J. Smucker (08/01/08)

Keoy: BIRIS haHEAST nsNCEA x=WITHDRAWN r=ROUTE EXTRAPOLATION ca=CANCER PRG nc=NONCANCER PRG sat=SOIL SATURATION max=CEILING LIMIT *(where: nc < 100X ca) ** : nc < 10X ca)
©.. " TOXICITY INFORMATION CREENINGLEVELS
) ) . Migralion To Ground Waler )
SFo i - RMo .. +:'§ ol , ; . DAF 20 DAF 1
[1/(mo/kg-d) (mgikg-d) 1(mgkg-d)*(mgkg-d h ! o (1 iy mg/kg) ™
10E-02 1 10602¢ 0 010 65285148 [Carbosulfan 6.5E402 nc 6.8E+03 nc 3.7E+01 nc 3.7E+02 nc
10E-01 1 1001 0 010 62340684 [Carboxin 6.5E+03 nc 6.8E+04 nc 3.7E+02 nc 3.7E+03 nc
20E-03 1 20603¢ 0 010 302170 _ |Chloral 1.3E+02 ¢ 1.4E+03 e 7.3E+00 nc _ 7.3E+01 nc
1.5E-021 15E-02¢r 0 0.0 133904 Chloramben 9.8E402 nc 1.0E+04 nc = 5.5E+01 nc 5.5E+02 nc
40E-01 h 40E01 ¢ 0 010 118752 Chloranil 11E4+00 @ 4.7E+00 ca 1.7E-02 ca 1.7E-01
1.3E+001  BO0E-051 13E+001 BOE-05¢ 0 0.10  67-74-9 Chlordane 3.4E-01 ca~  1.5E+400 ca* 5.2E-03 ca* 5.2E-02 c»° 1.0E+01 5.0E-01
20E-02 20E02¢ 0 0.0 oo0s62:324 Chlorimuron-ethyl 13E+03 nc 14E+04 ¢ 7.3E+01 nc  7.3E+02 nc
1.0E-011 . o oot 7782505 |Chlorine 7.7E+403 nc 1.7E405 nc 3.7E+03 nc
576051 n/a na 10049044 [Chlorine dloxlde 21E-01 nc
1 010 107-200 Chloroacetaldehyde
20603 h 20E03r O 010 79118 Chloroacetic acld 13E+02 « 14E+03nc 7.3E+00 nc  7.3E+01 nc
8.0E-06 1 86E-081 1 0.0 532274 2-Chloroacetophenone 3.2E-02 ne 1.1E-01 no 3.1E-02 nc 5.2E-02 ne
4.0E-03 1 40E03¢ O 0.10 108478 4-Chloroaniline 2.6E+02 nc 2.7E+03 nc 1.5E+01 nc 1.5E402 nc 7.0E-01 3.0E-02
20€-021 57E03h 1 010 108607 Chlorobenzene 6.5E+01 nc 22E+02nc 21E+01 nc  3.9E+01 ne 1.0E+00 7.0E-02
27601h 206021 27E0IN  20E02r O 010 510-158 Chlorobenzilate 1.6E+00 ca 7.1E+400 ca 2.5E-02 ca 2.5E-01 ca
20E01 h 20E01¢ 0 0.10 74113 p-Chlorobenzoic acid 1.3E+04 nc 1.0E+05 max 7.3E+02 nc  7.3E+03 nc
20E-02 h 20E02¢r O 0.10 93580 4-Chlorobenzotrifluoride 1.3E403 nc 1.4E404 nc 7.3E401 na 7.3E402 nc
20E-02 h 20E03h 1 010  126-99-8 2-Chloro-1,3-butadlene 3.6E+00 nc 1.2E4+01 no 7.3E+00 ne 1.4E+01 nc
40E-01 h 40E01r 1 0.10 109683 1-Chlorobutane 4.8E+02 st 4.8E+02 st 1.5E+03 nc  2.4E+03 nc
14E+01 ¢ 14E+011 1 010 75683 1-Chloro-1,1-difluoroethane (HCFC-142b) 34E+02 sat 3.4E+02 s S52E4+04 c  B.7E+04 nc
1 010 110758 2-Chloroethyl vinyl ether
L4EOY ¢ 14E+011 1 010 75458 Chlorodifluoromethane 3.4E+402 st J4E+02 st S5.1E+04 nc  B.5E+04 nc
S1E-031 10E021 81E021 10E02¢r 1 0.10 67-883 Chloroform 2.5E-01 ca 53E-01 aa 8.4E-02 ca 1.6E-01 ca 6.0E-01 3.0E-02
1.3E02 h 63E-03 h 1 010  74-87-3 Chloromethane 1.2E4+00 2.6E+00 ca 1.1E4+00 ca 1.5E4+00 c»
S.8E-01 h 5 8E-01 ¢ 0 010 95682 4-Chloro-2-methylaniline 7.7E-01 ca 3.3E+00 ca 1.2E-02 ca 1.2E-01 ca
48E01h 46E-O01 ¢ o o010 3185033 |4-Chloro-2-methylaniline hydrochloride 9.7E-01 cs 4.1E+00 ca 1.5E-02 ca 1.5E-01 ca
80E-02 | 80E02r 1 010 91587 beta-Chloronaphthalens 1.1E402 sst  1.1E+02 sat  2.9E+02 nc’  4.9E+02 ne
25E02h 25602 ¢ r 0 010 88733 o-Chloronitrobenzene {B8E+0l ca 7.6E401 ca 27E-01 ca  2.7E+00 ca
18E-02 h 10E-0271 ¢ o0 01w 100005 [p-Chloronitrobenzene 25E401 ca 1.1E402 ca 3.7E-01 s J.7E4+00 ca
SO0E-031 SOEO03r 1 010 95578 2-Chlorophenol 9.1E+01 nc 3.7E402 nc 1.8E+01 nc 3.8E401 nc 4.0E+00 2.0E-01
29E02¢ 28602h 1 010 75288 2-Chloropropane 1.7E+02 nc 5.8E4+02nc 1.0E+02 nc  1.7E402 nc
14602h 156021 11E02¢ 15E02r O 0.10 1897456 [Chlorothalonil 4.0E+01 ca» 1.7E402 ca* 6.1E-01 ca* 6.1E4+00 c»*
206021 206027 1 0.10 95498 o0-Chlorotoluene 1.6E+02 nc 5.5E+02 ne 7.3E+01 nc 1.2E+02 nc
20E-011) 20601r 0 010 101-21-3 [Chlorpropham 1.3E404 nc 1.0E+05 max 7.3E+402 nc 7.3E+03 nc
3.0E-031 30E03r 0 010 2821882 |Chlorpyrifos 2.0E402 nc 2.0E+03 nc 1.1E+01 nc 1.1E402 no
1.0E02 h 1.06-02¢r 0 010 $588-130  [Chlompyrifos-methyl 6.56E4+02 nc 6.8E403 no 3.7E+01 nc 3.7E402 nc
S.0E-021 50E02¢ ©0 0.0 64002123 [Chlorsulfuron 3.3E+403 nc 3.4E+04 nc 1.8E+02 nc 1.8E+03 na
80E-04 h BOE04r O 010 60238584 |Chlorthiophos 5.2E401 nc 5.5E4+02 nc 29E400 nc - 2.9E+01 nc
4264011 0 001 na [Total Chromium (1/6 ratlo Cr VI/Cr IIl) 21E+02 ca 4.5E+02 ca 1.6E-04 3.8E+01 2.0E+00
SOEG3| 20E+021 0 001 7440473 |Chromium VI . 3.0E401 ca 6.4E+01 ca 2.3E-05 c 1.8E+02 nc 3.8E+01 2.0E+00
“CAL-Maodified PRG" (PEA, 1994) - 2,0E-01 1.6E-01
6.0E02 n 29E-04n 0 001 7440484  |Cobalt 4.6E+03 nc 9.7E+04 nc 1.0E+00 nc 2.2E+03 ne
2.2E+00 | o 001 soor4s2 |Coke Oven Emissions © 3.1E-03 ca
37E02h " o0 001 740808 |Copper and compounds 28E+03 nc  6.3E+04 nc 1.4E403 nc
19E+00h 10E-02x 19E+«00x  10E02r 1 010 123739 -|Crotonaldehyde 5.3E-03 ca 1.1E-02 ca 3.5E-03 s 5.9E-03 ca
408021 26E03h 1 010 68828 Cumene 1.9E+01 nc 6.2E4+01 na 9.4E+00 nc 1.8E+01 nc
BAEO1h 20603 h  B4EQ1r 206037 0 0.0 2125482 [Cyanazine 5.3E-01 v 2.3E+00 ca 8.0E-03 ca 8.0E-02 cs




EPA Reglon 8 Preiminesy

~diation Goals: 8.J. Smucker (08/01/96)

Key: #iAIS heHEAST n=NCEA x=WITHDRAWN r~ROUTE EXTRAPOLATION ca=CANCER PRG ncsNO
"5 TOXICITY INF SCREENING LEVELS
X iy, : : igralion {o Ground Water ,
SFo . RMo 'lisEIi &Y RM : idential DAF 20 iy F
Amgkg-d) {mokp-d) - 1mokgd) (mgkg-d : £ Soll (mp/ -Soll (mg/kg h ' {mghg) 1.7
10E-02 h 10E02¢ 1 010 158.56-2 1, 31E+01 nc 1.0E+02 nc 3.7E+401 nc 6.1E401 nc 4.0E-01
20€-021) 20E02r 1 010 156605 1,2-Dichloroethylene (trans) 7.8E+401 nc 2.7E+02 nc 7.3E+01 ne 1.2E+02 nc 7.0E-01 3.0E-02
8 0E-03 h BOE03r 1 010 540-580 1,2-Dichloroethylene (mixlure) 3.5E+01 ne 1.2E402 na  33E4+01 nc  §.5E+01 ne
3.06-03 | 30E03¢ O 0.10 120832 2,4-Dichlorophenol 20E402 . 2.0E+03 nc  1.1E+01 nc  1.1E402 nc 1.0E+00 5.0E-02
8.0E031 80E03f 0 010 94-828 4-(2,4-Dichlorophenoxy)bulyric Acld (2,4-DB)| 5.2E+02 nc  5.5E+403 nc  2.9E+01 e 2.9E+02 nc
1.0E-02 | 1.0E02¢ 0 0.10 94757 2,4-Dichlorophenoxyacelic Acid (2,4-D) 6.5E+02 nc 6.8E+03 ne 3.7E+01 ne 3.7E+02 ne
0.8E-02h  11E-03r BBE02r 1.1ED3] 1 0.10 78875 1.2-Dichloropropane 3.1E-01 ca*  6.8E-01 ca* ~ 9.9E-02 ca* 1.6E-01 ca* 3.0E-02 1.0E-03
18E-0Ih  30E041 13E-01h SIEO3l 1 010 542-758 1,3-Dichloropropene 2.5E-01 ca* 5.5E-01 ca 5.2E-02 ca 8.1E-02 ca 4.0E-03 2.0E-04
30E-D3 1 30E03r 0 010 618239 2,3-Dichloropropanol 2.0E+02 nc 2.0E+03 nc 1.1E401 nc 1.1E402 nc
20E011  50E041 28E01r 14E041 O 010 62737 Dichlorvos 1.5E+00 ca* 6.6E+00 ca* ~ 23E-02 ¢ 2.3E-01 ca*
4.4E-01 x . 44EO1r 0 010 115322 Dicofol 1.0E+00 cs 4.3E+00 ca 1.5E-02 ca 1.5E-01 ca
30E-02 h STEO5Sh 1 0.10 77-738 Dicyclopentadiene 2.1E-01 ne 4.2E-01 nc
16E+01)  SOE-051 16E+011 50EO0S¢+ O 010 60574 |Dieldrin 2.8E-02 ca* 1.2E-01 ca 4.2E-04 ca 4.2E-03 ca 4.0E-03 2.0E-04
57E-03 h STECIx 0 010 112345 Diethylene glycol, monobutyl ether 37E+02nc 39E+03nc  2.1E+01 e  2.1E+02 ne
2.0E¢00 h 20E+00¢r 0 010  111-900 Diathylene glycol, monoethyl ether 1.0E+05 max  1.0E+05 max  7.3E+03 no 7.3E+04 nc
11E02 h 11E02r O 0.10 617-845 Diethylformamide 72E+02nc  7.5E+03 nc  4.0E+01 nc  4.0E+02 nc
126031 8O0E-011 12E03r G6OEOlr O 0.10 103231 Di(2-ethylhexyl)adipate 3.7E+02 ne 1.6E+403 nc 5.6E+00 no 5.6E+01 nc
8 0E-01§ 80EO1r 0 0.10 84-60-2 Dielhyl phthalate 5.2E+04 nc 1.0E+05 max  2.9E+403 nc 2.9E+04 ne
47E403 h 47E+ 031 0 010 56531 Diethylstilbestrol 9.5E-05 ca 4.1E-04 ca 1.4E-06 ca 1.4E-05 ca
80E-021 80E02r 0 010 4322248¢ |Difenzoquat (Avenge) 5.2E403 na 5.5E+04 nc  2.9E402 nc 2.9E+403 nc
2.06-02 | 20E02¢ 0 0.10 35387385 |Diflubenzuron 1.3E+03 nc 1.4E404 nc 7.3E+01 no 7.3E+02 nc
11E+01 ¢ 11E*01E 1 010 75378 1,1-Difluoroethane 42E+04 nc  6.9E+04 nc
8.0E-02 80E02r 0 010 1445758  [|Diisopropyl methylphosphonate 5.2E+03 nc 55E404nc 29E+02nc  2.9E+03 ne
20E-02) 20602r 0 010 55200647 (Dimethipin 1.3E403 nc 14E+04 nc  7.3E+01 nc 7.3E402 nc
206041 20E04¢ O 010 80-51-5 Dimethoate 1.3E+01 nc 1.4E+402 nc 73E-01nc  7.3E400 nc
14E02 h 14E02 ¢ 0 010 119-004 3,3-Dimethoxybenzidine 3.2E4+01 ca 1.4E+02 ca 4.8E-01 ca 4.8E+00 ca
STE08 ¢ STEO8x 1 010 124403 Dimethylamine 6.5E-02 nc 2.4E-01 nc 2.1E-02 nc 3.5E-02 ne
20603 4 20E03¢r 0 0.10 121887 N-N-Dimethylaniline 1.3E+02 nc 1.4E403 nc 7.3E+00 nc 7.3E401 nc
7.5601 h 15601 0 010 95681 2,4-Dimethylaniline 59E-01 ca 2.5E+00 ca 9.0E-03 ca 9.0E-02 ca
S8E01h S8E-01¢ 0 010 _ 21438864 |2 4-Dimethylaniline hydrochloride T7.7E-01 ca 3.3E+00 ca 1.2E-02 ca 1.2E-01 ca
926400 b 92E¢00 ¢ 0 010 119937 3,3"-Dimethylbenzidine 4.8E-02 ca 21E-01 ca 7.3E-04 ca 7.3E-03 ca
26E+00 x 3.5E+00 x 0 010 67-147 1,1-Dimethylhydrazine 1.7E-01 7.3E-01 ca 1.9E-03 ca 2.6E-02 ca
37E+01 x 3.7E+01 x 0 010 540738 1,2-Dimethylhydrazine 1.2E-02 ca 5.2E-02 ca 1.8E-04 ca 1.8E-03 ca
10601 h 86E0I|I O 010 68122 N,N-Dimethylformamide 6.5E4+03 nc  6.8E+04 nc 3.1E+01 nc  3.7E+03 nc
206021 20E02r O 010 10567-9 2,4-Dimethylphenol 1.3E+03 nc 1.4E+04 nc 7.3E4+01 ne 7.3E402 nc 9.0E+00 4.0E-01
BOECA | BOEO4r 0 010  576-26-1 2,6-Dimethylphenol 3.9E+01 nc 4.1E+02 no 2.2E+00 nc 2.2E+401 nc
1.0E-03 1 106031 0 010 095858 3.4-Dimethylphenol 66E+01 nc 6.8BE402c 3.7E+00n  3.7E401 nc
1.0E401 h 10E+01r 0 010 131113 Dimethyl phthalate 1.0E4+05 max 1.0E+05 max  3.7E+04 nc 3.7E+05 nc
1.0E-01 } 1.0E01¢ 0 010 120-61-8 Dimethyl terephthalate 6.5E+03 nc 6.8E+04 nc 3.7E+02 nc’  3.7E+03 nc
20603 1 20e03r o 010 131885  [4,6-Dinitro-o-cyclohexyl phenol 13E+02 nc  14E+03 nc 7.3E400 nc  7.3E401 nc
1.0E-04 1 10E047r O 0.10 69850 1,3-Dinitrobenzene 6.5E+00 nc  6.8E+01 nc 3.7E-01 nc  3.7E+00 nc
40E04 h 40E04r 0 010 528200 1,2-Dinitrobenzene 2.6E+401 nc 2.7E+02 nc 1.5E+00 nc 1.5E4+01 nc
40E04 h 40E04r 0 010 100254 1,4-Dinitrobenzene 26E+01 ne  2.7E402 nc 1.5E400 nc 1.5E+01 nc
2.0603 § 20E03r O 010 51-288 2,4-Dinltrophenol 1.3E+02 nc 14E4+03 nc  7.3E4+00 nc  7.3E401 nc 3.0E-01 1.0E-02
0.8E-011 8.8E01 ¢ : 0 010 25321-148 _|Dinitrotoluena mixture B8.5E-01 ca 2.8E+00 ca 9.9E-03 ca 9.9E-02 ca 8.0E-04 4.0E-05
206031 20E031 0 010 121142 2,4-Dinitrololuens (also ses Dinitrotoluens mixture) = 1.3E+02 nc 14E+03 nc 7.3E+00 nc  7.3E+01 me 8.0E-04 4.0E-05
1.0E03 h 10E03¢ 0 0.10 805202 2,6-Dinltrotoluena (also see Dinitrotolusne mixture) 6.5E+01 nc - 6.B8E+02nc  3.7E+00nc  3.7E+01 nc 7.0E-04 3.0E-05

05




PA Region 8 Preminary R.

_ation Goals: 8.J. Bmucker (08/01/68)

Koy : kIRIS h=HEASY nsNCEA x*WITHORAWN r«ROUTE EXTMWHON ca=CA

TOXICITY INFORMATION

8Fo

Hmgkg-d) (mwl«o«!)

L ! A

1.BEC1 1 19E01 ¢ 0 010 72176-02-0 " 2.3E400 ca 1.0E+01 ca 3.5E- 02 ca 3. 5E-01 ca

2.0E-03 20E03r 0 0.10 844-22-9 Fonofos 1.3E+02 nc 1.4E403 nc 7.3E+00 ne 7.3E+01 nc

1.56-011  48E021 0 010 50000 Formaldehyds 9.8E+03 nc_ 1.0E+05 nc 1.5E-01 ca  5.5E+03 nc

20E+00 h 20E+00r O 010 64-188 Formic Acid 1.0E405 max  1.0E+05 max 7.3E+03 nc  7.3E+04 nc

30E+00) 30E+00¢ O 010 239148248 [Fosetyl-al 1.0E405 max 1.0E+405 max 1.1E+04 nc  1.1E+05 nc

10603 | 1.0E03r 1 010 _110-00-9 Furan 25E400 nc B.5E+00nc__ 3.7E+00 nc __ 6.1E+00 nc

3.8E+00 h 3.8E+00 ¢ 0 0.10 67458 Furazolidone 1.2E-01 ca 5.0E-01 ca 1.8E-03 s 1.BE-02 ca

3.0E03 | 14E02h O 0.10 ©8-01-1 Furfural 2.0E+02 nc 2.0E+03 nc 5.2E+01 nc 1.1E+02 nc

5.0E+01 h 5.0E+01 ¢ 0 010 531-82-8 Furlum 8.9E-03 3.8E-02 ca 1.3E-04 ca 1.3E-03 ca

3.0E021 3.0E02 ¢ 0 010 eoseso0sa |[Furmecyclox {15E+01 @ 64E+01 a 22E-01ca 22E+00 ca

40E04 | 40E04r 0 010 71me2e22 |Glufosinate-ammonium 2.6E+01 nc 2.7E+02 no 1.5E+00 nc 1.5E+01 nc

4.0E04 | 20E04h 0 010 765344 Glycldaldehyde 2.6E+01 nc 2.7E+02 nc 1.0E+00 nc 1.5E+01 nc

1.0E-01 ) 10E01r o0 o010 1o7i83s |Glyphosale B.5E+03 nc  B.BE+04 nc  3.7E+02 e  3.7E+03 nc

5.0E-05 | s0E0s5r 0 010 esecs402 [Haloxyfop-methyl 3.3E+00 e 3.4E+01 no 1.8E-01 ne  1.8E+00 nc

13E-02 ) 13602¢r 0 010 7e217:27:3 _|Harmony 8.5E+02 nc 8.9E+03 nc 4. 7E401 ne 4.7E+02 ne
45E+001 50EO4| 46E«00| SOEO4r 0 010 76448 Heptachlor 9.9E-02 ca 4.2E-01 ca 1.5E-03 ca 1.5E-02 ca 2.3E+01 1.0E+00
01Es004  13E05| 8.1Es00) 13E0S¢ O 040 1024573  [Heptachlor epoxide 4.9E-02 ca~ 21E-01 ca* TA4E-04 ¢ 7A4E-03 o 7.0E-01 3.0E-02

20E-03 1 20E03¢ O 010  87-82-1 Hexabromobenzene 1.3E+02 na 1.4E+03 no  7.3E+00 nc 7.3E+401 nc
16E1001 BOEO4l 18E+00I BOEO4r 0 010 118741 Hexachlorobenzene 3 8E-O1 ca*  1.2E+00 ca  4.2E-03 ca 4.2E-02 ¢ca 2.0E+00 1.0E-01
786021 20EO04h 17E02) 20E04r O 010 287883 Hexachlorobutadiens §.7E400 ca~ 2.4E+01 ca* - B.7E-02 e 8.6E-01 ca 2.0E+00 1.0E-01
0.3E+00 | 8.3E+00 | 0 0.10 319-348 HCH (alpha) 71E-02 ca 3.0E-01 ca 1.1E-03 ca 1.1E-02 ca 5.0E-04 3.0E-05
1.8E+00 ) 1.86400 | 0 010 319857 HCH (beta) 2.5E-01 ca 1.1E+00 ca 3.7E-03 ca 3.7E-02 3.0E-03 1.0E-04
13E+00h JOEO4| 13E+00r 3OEO4r 0 0.10 58809 HCH (gamma) Lindane 3.4E-01 ca 1.5E+00 ca 5.2E-03 ca 5.2E-02 aa 9.0E-03 5.0E-04
1.8E+00 | 1.8E400 | 0 010 58-89-9 HCH-technical 2.5E-01 1.1E+00 ca 3.8E-03 ca 3.7E-02 ca 3.0E-03 1.0E-04
7.0E03 ) 20E05h 0 010 T7-474 Hexachlorocyclopentadiene 45E+02 nc 4.6E+03 nc 73E02 « 2.6E+02 nc 4.0E+02 2.0E+01

6.2E+03 | 40E03 | 0 010 10408743 [|Hexachlorodibenzo-p-dioxin mbxture (HxCDD) 7.2E-05 ca 3.1E-04 ca - 1.5E-06 ca 1.1E-05 ca
44E021 10E031  34E-021 _ 10E03r 0 010 67-721 Hexachloroethane 3.2E401 ca~  1.4E+402 ca*  4.8E-01 ca»  4.BE+00 ca~ 5.0E-01 2.0E-02

30E-041 30EO4¢ O 010 70-304 Hexachlorophene 2.0E+01 nc 2.0E+02 nc  1.1E+00nc  1.1E401 nc

14E011  30E031 11E01r J0E03r 0 010 121-824 Hexahydro-1,3,5-rinitro-1,3,5-trlazine 4.0E+00 ca* 1.7E+01 ca 6.1E-02 ca 6.1E-01 ca

2.0E-08 ¢ 29E081 0 010 822-060 1,6-Hexamethylene diisocyanate 1.0E-02 nc 1.0E-01 nc

8.0E-02 h §7E021 1 0.10 110543 n-Hexane TIE402 st 1.1E402 st 2.1E+02nc  3.5E+02 nc

3360214 3se02¢ O 010 si123s042 |Hexazinone 22E4+03 ne  2.2E404 nc 1.2E+02 nc 1.2E+03 nc

3.0E+00 | 1764011 0 0.0 302012 Hydrazine, hydrazine sulfate 1.5E-01 ca 6.4E-01 ca 3.9E-04 ca 2.2E-02

57031 o0 010 7ear0t0 [Hydrogen chloride 21E+01 nc

30E-031 206041 1 010 7783004 [Hydrogen sulfide 1.0E400 nc 2.0E+00 nc

40€E-02 h 40E02¢ 0 0.10 123310 p-Hydroquinone 2.6E+03 no 2.7E+04 ne 1.5E+402 na 1.5E+03 no

136021 13E02r 0 010 35554440 |Imazalil 8.5E+02 nc 8.9E+03 nc 4.7E+01 no 4.7E402 nc

25€011 25E01r 0 010 81335377  [Imazaquin 1.6E404 nc  1.0E+05 max 9.1E+02nc . 9.1E+03 nc

40E-02 | 40E02r © 010 36734187 _[lprodione 2.6E+03 nc 276404 nc - 1.5E402 nc - 1.5E+03 nc

306011 30EO01e 1 010 76831 Isobutanol 1.1E+04 nc 1.0E+05 max 1.1E+03 nc 1.8E403 nc
95E041  20E011 8SEDAr 20E01r 0 010 78591 Isophorone 476402 e 2.0E+03 ca* T.1E+00ca  7.1E+01 ca 5.0E-01 3.0E-02

156021 15602¢ 0 0.0 33820530 lIsopropalin 9.8E+02 nc 1.0E+04 nc . 5.5E+01 nc 5.5E+02 nc

1.0E-011 11601r . 0 040 1832543  [Isopropyl methyl phosphonic acld B.5E+03 nc  6.BE+04 nc  4.0E+02nc  3.7E+03 nc

506021 s0E02r O 010 82658507 [lsoxaben 3.3E4+03 no 3.4E+04 nc 1.8E402 nc 1.8E+03 nc

1.8E+01 n 1.8E+01 1 0 0.10 143500 Kepone 2.5E-02 ca 1.1E-0f ca 3.7E-04 ca 3.7E-03

20€-03 20603 0 010 77501034 [Lactofen 1.3E+02 nc 1.4E403 nc _ 7.3E+00 nc__ 7.3E+01 nc

or’




‘PA Reglon § Preliminary Ry

on Goals: 8.J. Smucker (08/01/90)

“*{where: nc < 10X ca)

Key: BIRIS hsHEAST nsNCEA x=WITHDRAWN mROUTE EXTRAPOMTION a-CANCER PRG_ncsNONCANCER PRG_sat=SOIL BATURATION max=CEILING LIMIT *(where:

(where: ne < 100X cs)

) . . ) i Mmrallan fo Ground Waler
SFo & RMor A SR A RIS : : .
Hmghg-d) (mghgd) * 1/mpkg-d) (mgkg-d) “iC’ u
1.1E+00 h 1.1E¢00 ¢ 0 010 00344 Methyl hydrazine 4.0E-01 ca 1.7E+400 ca 6.1E-03 ca 6.1E-02 ca
8.0E-02 h 23E02h 1 010 108-10-4 Methyl Isobutyl ketone 7.7E402 nc  2.BE+03 nc  8.3E+01 nc  1.6E+02 nc
80E02 h BOE02r 1 010 808248 Methyl methacrylate 7.6E402 nc 2.8E403 nc 29E+02 nc  4.9E+02 nc
33E02h 33E02¢ 0 010 99558 2-Methyl-5-nitroaniline 13E+01 ca 5.8E101 ca 2.0E-01 a 2.0E+00 ca
256041 25E04r 0 o010 208000  [Methyl parathion 1.6E+0t nc  1.7E402 nc 9.1E-01 nc©  9.1E+00 nc
5.0E-02 x SOE-D2¢r O 010 95487 2-Methylphenol 3.3E403 nc 3.4E+04 nc 1.8E402 nc 1.8E403 nc 1.5E+401 8.0E-01
5.0E-02 x 50E02¢r O 010 108394 3-Methylphenol 33E+03 e 34E+04 nc 1.8E+02 nc  1.BE4+03 nc
5.0E-03 h SCEO3¢ 0 010 106445  |4-Methylphenol 33E+02nc J4E+03nc  1.BE4+01 nc  1.8E+02 nc
60E-03 h 11E02h 1 010 25013154 |Methyl styrene (mixture) 1.2E402 no 5.2E402 nc . 4.2E+01 ne 6.0E+01 nc
7.06-02 h TOE02r 1 010 98838 Methyl styrene (alpha) 6.8E+02 sat 6.BE+02 sst 26E+02 nc  4.3E+02 nc
50E-03 n seE011 1 010 1834044  [Methyl tertbutyl ether (MTBE) 3.1E403 nc  1.8E+02 nc
1.5€-011 1.5E01r 0 0.10 81218452 |Metolaclor (Dual) 9.8E+403 nc 1.0E+05 max_ 5.5E+02 nc 5.5E403 nc
256021 25602r o0 010 21087-848 |Malribuzin 1.6E+03 nc 1.7E404 nc 9.1E+01 nc 9.1E+02 nc
1.8E+00h  20EG4| 1.8E+0Or 20E04r " 0 0.0 2385858  [Mirex 25E-01 ca 1.1E+00 ca 3.7E-03 ca 3.7E-02 ca
206031 206-03r 0 010 2212871 |Molinate 1.3E+02 nc 1.4E+03 nc 7.3E+00 nc _ 7.3E401 nc
50E-03 h o 001 7438987 |Molybdenum 3.8E402 nc 8.5E+03 nc 1.8E+02 nc
10E01 h 10E01h 0 010 10588903 [Monachloramine 6.5E+03 nc 6.8E+04 nc 3.7E4+02 nc©  J.7E+03 nc
2.0E-03 | 20E037 0 010  300-76-5 Naled 1.3E+02 nc 1.4E+03 ne 7.3E+00 nc 7.3E401 nc
1.0E-011 10E01r 0 010 15209987 (Napropamide 6.9E+03 nc 6.8E+04 nc 3.7E402 nc 3.7E403 nc
20E-021 o 00t 7140020 [Nickel (soluble salts) 1.5E+03 nc  3.4E+04 nc 7.3E402 nc 1.3E+02 7.0E+00
"CAL-Modified PRG" (PEA, 1994) 1.6E+02
8.4E-01) 0 001 wa Nickel refinery dust ; 8.0E-03 ca
1.76+00 | o 001 12035722 [Nickel subsulfide 1.1E+04 ca 4.0E-03 ca
1.56-03 x 15603r 0 010 1029824  [Nitrapyrin 9.8E+01 nc 1.0E+03 ne 5.5E+00 nc 5.5E+01 ne
1.6E+00 4 o 010 14797558 |Nitrate 5.8E+04 nc
1.0E-01 x o oto 1010243% [Nilric Oxide 6.5E+03 nc 1.0E+05 max 3.7E+03 nc
10E01 4 0 010 14707650 |Nitrite 6.5E+03 nc 1.0E4+05 max 3.7E+403 na
8.0E-05 57E05h 0 010 88744 2-Nitroaniline 3B8E+00 nc  4.1E401 nc 2.1E-01 nc 2.2E+00 ne
0 010 99092 3-Nitroaniline
0 0.0 100018 4-Nitroanlline
5 0E-04 | S7EC4h 1 010 86853 Nitrobenzene 1.8E+01 nc 98.4E+01 nc 21E+00 nc 3.4E+00 nc 1.0E-01 7.0E-03
70E-02h - 70E02r O 010 67209 Nitrofurantoin 46E+03 nc  4.BE+04 nc 2.6E+02 nc 2.6E+403 nc
1.5E+00 h 9.4E+00 h 0 0.10 se-81-0 Nitrofurazone 3.0E-01 ca 1.3E+00 ca 7.2E-04 4.5E-02 ca
1.0E+00 x o o1o 101102440 [Nitrogen dioxide :
1.0E-01 ) 10E01r O 010 550807 Nitroguanldine 6.5E+03 nc 6.8BE+04 nc 3.7E4+02 no 3.7E403 no
0 010 100027 4-Nitrophenol
94E+00r S57E03r WA4Ev00h STE031 1 010 798469 2-Nitropropane 7.2E-04 ca  3.5E+01 ca
5.4E+00 | 56E400 1 1 010 924163 N-Nitrosodl-n-butylamine 2.2E-02 ca 5.5E-02 ca 1.2E-03 ca . 2.0E-03 ca
2.8E+001 2.8E+400 1 "0 0101116547 |N-Nitrosodiethanolamine 1.6E-01 ca 6.8E-01 ca 2.4E-03 ca 2.4E-02 ca
1.5E+02 | 1560021 0 010 55-185 N-Nitrosodiethylamine 3.0E-03 ca 1.3E-02 ca 4.5E-05 ca 4.5E-04 ca
S1E 011 48E+0011 o 010 62750 N-Nitrosodimethylamine 8.7E-03 ca 3.7E-02 ca 1.4E-04 c» 1.3E-03 ca
48E-03 1 49E-03 ¢ 0 010 83308 N-Nitrosodiphenylamine 9.1E+01 ca 3.9E+02 ca 1.4E400 ca 1.4E401 ca 1.0E+00 6.0E-02
7.0E+00 | 7.0E400 1 0 010 621847 N-Nitroso di-n-propylamine 6.3E-02 ca 27E-01 ca 9.6E-04 ca 9.6E-03 ca 5.0E-05 2.0E-06
22E+01 1) 22E¢01 ¢ o c10 10585856 |N-Nitroso-N-methylethylamine 2.0E-02 ca 8.7E-02 cs 3.1E-04 ca 3.1E-03 ca
2.1E+00 | 2.1E400 ) 0 010 930552 N-Nitrosopymolidine 21E-01 ca 91E- 01 ca ' 3.1E-03 ca 3.2E-02 ¢a
1.0E02 h 10E02¢ O 0.10 98081 m-Nitrotoluene 6.5E+02 nc 6BE+03 nc 3.7E4+01 nc 3.7E+02 nc
1.0E-02 b 10E02r 0 010 99990 p-Nitrotoluene 6.85E402 nc- 6.8E+03 nc  I.7E+01 nc 3.7E+02 nc




EPA Reglon 0 Prelminary

-ation Goals: S.J. Smucker (08/01/00)}

TOXICITY INFORMATION
§Fo "' RMo
1(mgAg-d) (mgkgd) - ks ity
PAHs continued
7.3E+00 | 7.3E+00 ¢ 0 010 50328 Benzo[a)pyrene 6.1E-02 ca 2.6E-01 ca 9.2E-04 ca 9.2E-03 8.0E+00 4.0E-01
) “CAL-Modifled PRG" (PEA, 1994) 1.5E-03
73603 n 73E-03 ¢ 0 010 213019 Chrysene 7.0E+00 st 7.2E+00 sst 9.2E-01 ca  9.2E+00 ca 1.6E+02 8.0E+00
“CAL-Modifled PRG" (PEA, 1994) 6.1E+00 .
7.3E400 n 7.3E+00 ¢ 0 010 53703 Dibenz{ahlanthracene 6.1E-02 a 2.6E-01ca  9.2E-04 ca 9.2E-03 ca 2.0E+00 8.0E-02
40E02 1 40E021 O 0.10 208440 Fluoranthene 26E+03 e  2.7E+04 nc 1.5E402 nc 1.5E403 nc 4.3E+03 2.1E+02
40E021 40E02¢ 1 010 88737 Fluorens 9.0E+01 sst  9.0E+01 sat  1.5E+02 ne 2.4E+02 nc - 5.6E+02 2.8E+01
1.3E01n T3E01 ¢ 0 010  193-38-5 Indeno[1,2,3-cd]pyrens 6.1E-01 ca 26E+00 ca -~ 9.2E-03 ca 9.2E-02 ca 1.4E+01 7.0E-01
4.0E-02 n 40E02¢ 1 010 91203 Naphthalene 2.4E402 sst  2.4E+02 et 1.5E+02nc  2.4E+02 nc 8.4E+01 4.0E+00
30E-021 30602¢ 1 010 120-000 Pyrens 1.0B402 sst  1.0E+02 sat  1.1E+02 nc 1.8E+02 nc 4.2E+03 2.1E+02
15E011 9O0E03) 1SEO1sr 0OE03r O 010 67747085 |Prochloraz 3.0E+00 ca 1.3E401 ca . 4.5E-02 ca J.3E+02 ca
80E-03 h 60E03r O 010 20389360 [Profluralin 3.9E+02 nc 4 1E+03 nc 2.2E401 nc 2.2E+02 no
156021 15€02r o0 010 1810180 |Prometon 9.8E4+02 nc 1.0E+04 nc 55E+01 no 5.5E+02 nc
40€-03 40E03r O 010 7207198  |Prometryn 2.6E402 nc’  2.7E+03 no 1.5E+01 nc 1.5E402 nc
156021 78602¢ O 040 23950585 [Pronamide 40E+03 nc 5.JE+04d ¢ 2.7E+02 nc  2.7E403 nc
136021 136021 o o010 1s1e7  |Propachlor 8.5E402 nc B.OE+03nc 4.7E+01 nc  4.7E+02 nc
5 0E-03 | SOE03¢ O 0.10  709-88-8 Propanil 3.3E402 ne 3.4E+403 nc 1.8E+01 nc 1.8E+402 no
2.0E02 | 20E02¢r O 0.10 2312358 |Propargile 1.3E4+03 no 14E+04 = 7.3E+01 nc  7.3E402 nc
2.06-03 | 20E03r O 010 107-187 Propargyl alcohol 1.3E+02nc 1.4E4+03 nc  7.3E+00nc  7.3E+01 nc
206021 20E02¢r O 010 139402 Propazine {3E+03 nc 1.4E+04 nc  7.3E+01 ns  7.3E+02 nc
206021 20E02¢ O 010 122429 Propham 1.3E403 nc  1.4E+04 nc  T.3E+01 nc  7.3E+02 nc
136021 13802¢ 0 040 e0z07-9¢1 |Proplconazols B.5E+02 e B.9E+03 nc 4.7E+01 nc  4.7E+02 nc
2.06+01 b 20E+01r O 010 57-558 Propylens glycol {.0E+05 max 1.0E+05 mex__7.3E+04 nc_ 7.3E+05 ne
7.0E01 h 7oE0is 0 010 11353 |Propylene glycol, monoethyl ether 4.6E+04 nc  1.0E+05 max 2.6E+03 nc  2.6E+04 nc
7.06-01 h STEO1l 0 010 107-88-2 Propylens glycol, monomathyl ether 46E+04 nc  1.0E405 max 2.1E+03 e 2.6E404 no
24E011 G8E03r 13E-021 B6ED3! 1 010 75568 Propylene oxide 5.2E-01 ca 2.2E-01
256011 25E01¢r O 0.0 81335776 [Pursuit 1.6E+04 nc 1.0E+05 max 9.1E4+02 nc 9.1E+03 nc
25021 28602¢ O 0.0 s1e30s81 |Pydrin 1.6E+03 nc 1.7E+04 ne 9.1E+01 ne O0.1E+02 s
10E-03 | 10E037r 0 010  110-86-1 Pyridine 6.6E+401 nc 6.8E+02 na 3.7E+00 nc J.7E+401 nc
506041 sS0E04r O 010 13503038 [Quinalphos 3.3E+01 nc  3.4E+02 nc 1.8E+00 nc 1.8E+01 nc
126401 h 1.2E+01 ¢ 0 040 01225 Qulnoline 3.7E-02 ca 1.6E-01 aa 5.6E-04 ca 5.6E-03 ca
$1E011 30E031  1.4E01r 3OE03r 0 0.10 121-824 RDX (Cyclonite) 4.0E+00 ca* 1.7E401 ca 6.1E-02 ca 6.1E-01 ca
3.0E-021 30E02r o0 010 10453888 |Resmethrin 2.0E+03 nc 2.0E+04 nc 1.1E+02 nc 1.1E+03 nc
5.06-02 h 50E02r O 0.10 209843 Ronnel 3.3E+03 nc 3.4E+04 nc 1.8E+02 nc 1.8E+03 nc
A0ED3 40E03¢r 0 010 83784 Rotenone 2.6E+402 no 2.7E+403 no 1.5E+01 nc 1.5E+02 nc
2.56-021 25E02¢r O 010 78578050 [Savey 1.6E403 nc 1.7E404 nc 0.1E+01 no 9.1E402 nc
50E-03 o o10 7783008 |Selenious Acid 3.3E402 nc 3.4E+03 nc . 1.8E+02 nc
5 0E-03 4 o 001 7782492 _|Selenium 3.8E+02 nc 8.5E+03 nc 1.8E402 nc 5.0E+00 3.0E-01
S.0E-03 h 0 0.10 830104 Selenourea 33E4+02 nc  3.4E+03 nc 1.8E+02 nc
8.0E021 80E02r 0 010 74051802 |Sethoxydim 59E+03 nc 6.1E404 nc  3.3E402nc  JIE+03 nc
SOE-03 | o oot 7440224 ISilver and compounds 3.8E+402 nc 8.5E+403 nc 1.8E+402 nc 3.4E+01 2.0E+00
12601 h SOEQG3| 12E01r 20E03¢ O 0.10 122:349 Simazine 3.7E400 ca* 1.6E+01 ca* 5.6E-02 ca 5.6E-01 ca
40E03 | 40E03¢ © 010 z0028228 |Sodium azide 2.6E+02 nc 2.7E+403 nc 1.5E+01 nc 1.5E+02 nc
27601 h 30E021 2TJEOir  3J0E02¢ O 010 146-18-8 Sodium dlethyldithlocarbamate 1.6E+400 ca 7.1E+00 2.5E-02 ca 2.5E-01 ca
20E-05 | 20E05¢ 0 0.10 02748 Sodium fluoroacetate 1.3E+00 nc 1.4E+01 nc 7.3E-02 nc 7.3E-01 nc
1.0E-03 h 10E03¢ 0 010 13718268 |Sodium metavanadate 65E+01 nc 6.8E+02nc  3.7E+00 nc__ 3.7E+01 nc

ot1



ZPA Reglon § Preliminary R jon Goals: 8.J. Smucker (08/01/86) . !

Koy : IsIRIS hsHEAST nsNCEA »=WITHDRAWN r=ROUTE EXTRAPOLATION casCANCER PRG_ncsNONCANCER PRG
e b T B PR -

s TOXICITY INFOR

i SFo - RMo

) St §F1 O aba.! Waler
Amghg-d) (mgkg-d) 1(mokp C solls it Soll | : ugA) & i
STE-021 40E-031 S56E021 40E03¢ 1 010 78005 1,1,2-Trichloroethane 6.5E-01 ca - 1.5E+400 ca 1.2E-01 2.0E-01 ca
11E02n O6O0E03n 6OEOIn O6OE03r 1 010 79018 Trichloroethylene (TCE) 3.2E400 ca* 7.0E+00 ca* 1.1E+00 ca*  1.6E+00 ca*
3060114 20E01h 1 010 75694 [Trichloroflucromethane 3.8E+02 nc 1.3E+03 nc 7.3E+02 nc 4.3E+03 nc
1.0E-011 10E01r . 0 010 95854 2,4,5-Trichloroph#nol 6.5E403 nc  O6.0E+04 nc  3.7E+02nc  3.7E+03 nc 2.7E+402 1.4E+01
11E-021 1.1E021 0 010 88062 2 4,6-Trichloroph&nol 4.0E+01 ca 1.78+402 ca 6.2E-01 ca. b6.1E+00 ca 2.0E-01 8.0E-03
1.0E-02 | 10E02r _ O 010 83785 2,4,5-Trichlorophanoxyacetic Acld 6.5E402 nc 6.8H+03 nc  3.7TE+01 ne 3.7E+402 ne
BOE-03 | 80E-03r 0 010 93721 2-(2,4,5-Trichlorophenoxy) proplonic acld 59E+02 e 5.5E403 ne  2.9E+01 nc  2.9E+02 nc
5.0E-031 SOE-03¢ 1 0.10 508776 1,1,2-Trichloropropane 1.56401 nc S5.0E+01 nc  1.8E+01 nc  3.0E+01 nc
7OE+«0Oh GOE-03| 7.0E+00r SOEDIr 1 010 06-184 1,2,3-Trchloropropane 1.4E-03 ca 3.1E-03 ca 9.6E-04 ca 1.6E-03 ca
5.0E-03 h SOE03r 1 010 06-18-5 1,2,3-Trichloropropene 1.1E+01 nc 3.8E+01 nc 1BE+01 nc  3.0E+01 nc
3.0E+01 1| 86E«O0h 1 010 76-13-1 1,1,2-Trichloro-1,2,2-triflucroethane 5.6E403 st 5.6E+03 sat J.1E+04 nc 5.9E+04 nc
30E-03 ) 3003r O 010 ss13s082 |Tridiphane 2.0E+02 nc 2.0E+03 nc 1.1E+01 nc 1.1E402 nc
20E-03¢ 206031 1 010 121448 Trlethylamine . 23E401 nc B.4E+01 ne  7.3E+00nc  1.2E+01 nc
77E031 7s5E031 T1IE03¢ T8E@c o 010 1se2098  |[Trifluralin 5.8E+01 ca» 2.5E402 ca* 8.7E-01 ca B8.7E+00 ca°
37602 h 37E02 ¢ 0 0.10  512-58-1 Trimethyl phosphate : 1.2E401 cs 5.2E+01 ca 1.8E-01 ca 1.8E4+00 ca
5.06-05 | SOEOS5r O 0.10 ©8-354 1,3,5-Trnltrobenzene 33E+00 e  34E+01 ne 1.8E-01 nc 1.8E+00 nc
1.0E02 h 10602¢ O 010 479458 Trinitrophenylmethylnitramine 65E+02 nc B6.8BE+03 nc 3.7E+01 nc  3I.7E+02 nc
306021 SOE-041 30E02r BOEO4c O 010  118-98-7 2,4,6-Trinitrotoluene {1 5E+01 ca 6.4E+01 ca~  2.2E-01 ca~ 2.2E+00 ca>
3.0€-031 0 001 740811 |Uranium (soluble salls) ’
T.0E03 h o 001 7440822 [Vanadium 5.4E+02 nc 1.2E+04 nc 2.6E4+02 nc 6.0E+03 3.0E+02
9 0E-03 | o oot 1314824 [Vanadium pentoxide 6.9E+02 nc 1.5E+04 nc 3.3E+02 nc 8.0E+03 3.0E+02
2002 h o oot 1301707 [Vanadium sulfate 1{.5E403 nc  3.4E+04 nc 7.3E+02 nc 6.0E+03 3.0E+02
1.0E-03 | 10E03r 0 010 1920777 [Vernam 8.5E+01 nc 6.8E+02 no 3.7E+00 nc 3.7E401 ne
2.56021 25602¢ 0 010 50471448 [Vinclozolin . . 1.6E+03 nc 1.7E+04 nc 9.1E+01 ne 9.1E+02 nc
1.0E+00 h §7E021 1 0.10 108054 Vinyl acetate 7.6E402 nc  2.6E403 nc 2.1E402nc  4.1E4+02 ne {.7E+402 8.0E+00
f9E01r BOED4r 11ED1Ih MSED4I 1 010 583802 Vinyl bromlide (bromoethene) 1.9E-01 ca* - 4.1E-01 @a*  6.1E-02 o 1.0E-01 ca
1.9E+00 h 30601 h 1 010 75014 Vinyl chloride 1.6E-02 ca 3.5E-02 ca 2.2E-02 ca 2.0E-02 ca 1.0E-02 7.0E-04
30E-041 30E04r O 0.0 01-812 MWarfarin 2.0E+01 »  2.0E+02 nc 1.1E+00 nc  1.1E+01 nc
2.0E400 20E01x 1 010 108-383 m-Xylene 3.2E+02 et 3.2E+02 st - 7.3E4+02 nc 1.4E+03 nc 2.1E+02 1.0E+01
20E+00 1 20E01x 1 0.10 95478 o-Xylene 3.2E402 sat  3.2E+02 sst _ 7.3E402 nc 1.4E+03 nc 1.9E+02 9.0E+00
1 010 106423 p-Xylene ’ 3.2E+402 sat  3.2E+02 sat 2.0E+02 1.0E+01
2.0E+00 | 20601x 1 010 1330207 |[Xylene (mixed) 3.2E402 sst  3.2E402 sat  7.3E402 nc 1.4E+403 nc 2.0E+02 1.0E+01
3.0E011 0 001 7440688 |Zinc 2.3E+04 nc 1.0E+05 max 1.1E404 nc 1.2E+04 6.2E+02
306041 o 001 1314847  |Zinc phosphide 23E+01 c  5.1E+02 nc 1.1E+01 nc
5 0E-021 50E-02r 0 010 12122-87-7__|Zineb 3.3E+03 nc 3.4E+04 nc 1.8E4+02 nc 1.8E+03 nc

o
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- FOR PLANNING PURPOSES:!
S e v s b, o i IR o G S i
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRGs) SOIL SCREENING LEVELS
V skin . P . Migration lo Ground Watar
. SFo RiDo Sk RIO1 O aus CAS No (13 i Iadusirial Amb A Tap Watsi DA 20 [SXVARY!
H{mg/kg-d) (inytky-d) 1(ing/ky-d) (my/hy-d) C sails Sail (ing/kg) Soil (mglkg) {ugfm*3) {ugh) (ng/ny) timg/hg)
. o L. b ok S el iR W - - s et
87603 1 40E03 .« BTEDI ¢ 40E03 ¢ O 30850191 {Acephate 5.6E+01 ca 2.8E+02 ca* 7.7E-01 - 7.7E+00 o
7/E03 1 26E-03 4 1} 75020 Acetaldehvde 1.1E+01 ca~ 2.3E+01 ca= 8.7E-01 ca* 1.7E+00
20802 20602 + 0 01 3426821 |Acelochlor 1.2E+03 ac 1.8E+04 oc 7.3E+01 nac 7.3E+02 ac
10E-01 o 10E01 1 1 67-64-1 Acelone 16E+03 wc B2EF0T nc J.7E+02 oc B IEF02 nc 1.6E+07 B8.0E-01
BOEWE 1 BUEO4 O 01 75665 Acetone cvanohvdrin 49E+01 oc 7.0E+02 nc 2.9E+00 nc 2.9E+01 ac
60E-03  x 17602 . 75-05.8 Acetonilrile 27E+02 o 1.7E+03 nc 6.2E+01 ac 7.9E+01 nc
T0E-01  : STED6  x 1 98-86-2 Acetophienone 4.9E-01 o TBEFOU0 nc 2.1E-0Z nc 4.2E07 o
VIEGT o Y3EOZ 1 1IEOY ¢ 13E02 1 0 01 sose4666  |Acifluorfen 44E+00 ¢ 2.2E+01 ¢ 6.1E-02 «a 6.1E-01 c
20602 STE06 4 1 107-02-8 Acrolein 1.0E-01 nc 34E-01 nc 21E-02 ac 4.2E-02 nc
46E+00 1 20E04 .+ 46EG0 1 20604 1 0 01 79061 Acrviamide TAE-OT ea 54E-DT e TOBE-DI o« 15EDZ o
50601 29E04 4 0 01 794107 Acrvlic acid 29E+04 nc 1.0E+05 mx 1.0E+00 nc 1.BE+04 oc
54E:00 1+ 10E-03 n  24E0V 1 S7E-04 i 1 107131 Acrylonilrite 21E-01 c 51E-01 o 2.8E-02 c 3.9E-02
B1E02 h 10E02 1 8OEDO2 ¢ 10E02 <« 0 01 15972608 |AIAchlor 6.0E+00 o  3ITEFOT o BAEDZ o B8AEOT o
VSEO1T 15€01 ¢ 0 01 15se-8as  |Alar 9.2E403 nc 1.0E+05 max 5.5E+02 nc 5.5E+03 ac
10E-03 10E03 (0 01 116-06-3 Aldicarb 6.1E+01 noc B.8E+02 nc 3.7E+00 nac 36E+01 e
T0E03 10E03 (0 01 1646884 |Aldicarb sulfone BIEFOT nc BBET0Z nc S.7EF00 e I BEFOT e
V7ER01 1 JUES 1 17E-00 1 30EGS 4 O 01 208002 Aldrin 2.9E-02 ¢ 1.5E-01 o 39E-04 « 4.0E-03 o 5.0E-01 2.0E-02
25601 4 25601 1 0 01  sseseds  |Ally 1.5E+04 nc 1.0E+05 max 9.1E402 ac 9.1E+03 ac
SOE-03 S0EQI ¢ O 01 107-18-6 AlivI alcohol 3 TE+0Z "nc 44E+03" nc T.BEF¥0T oc T1BEFOZ ac
50602  x 28E04 1 0 01 107051 Allvl chloride 3.0E+03 nc 4.3E+04 oc 1.0E+00 ac 1.BE+03 nc
108400 14E03 O 7420905 |Aluminum 7.6E+04 nc 1.0E+05 max 5.1E+00 oc 3.6E+04 nc
40E-04 o ] 20858-.73-8  |Aluminum phosphide JAEY0T e 82E+02 W TOE+0T ac
A0E04 4 30E04 ¢ 0 01 67485204 |Amdro 1.8E+01 nc 26E+02 nc 1.1E+00 nc 1.1E+01 nc
90E-03 90E03 4 0 01 834128 Ametryn 55E+02 nc 7.9E+03 nc 3.3E+01 oc 3.3E402 nc
TOED2 b TOE02 ¢ 0 01 503276 m-Ammophenol 4.3E+03 nc 6.2E+04 ac 2.6E¥02 nc 20E+03 nc
20605 n 20605 1 O 01 504245 4-Aminopvridine 12E+00 nc 1.8E+01 oac 7.3E-02 nc 7.3E-01 nc
25603 25603 ¢ 0 01 3389611 |Amilraz 1.6E402 nc 22E+03 nc 9.1E400 nc 9.1E+01 nc
29602 7664.41.7 Ammonia 1T.0E+02 “nc
20601 0 o1 u73ee0  |Anwnonium sulfamate 1.2E+4+04 ac 1.0E+05 max 7.3E+03 nc
S7E-03 1+ YUEGI u  S7E03 ¢ 20604 4 O 03 62533 Aniline 8.5E+01 ca 4.3E+02 o 1.0E+00 ac 1.2E+01 car
40601 1 0 740350 |Anlimony and compounds JTEFUT nc B2E+07 nc TBE+0T nc | 5.0EF00 JOE-OT
SUE04 h o wso-s  |Anlimonv pentoxide 39E+01 ac 1.0E403 e 1.8E+01 nc
90604 h 0 28300-74-5  |Anlimony polassium tartrate 7.0E+01 nc 1.8E+03 ac 3.3E+01 «c
q0E08  n o waaze16  |Antimony telroxide JAE¥0T o B2EF0Z nc THEF0T W
40E04 h STE0S 1 0 1308644 [Antitnony trioxide 3.1E+01 ac 8.2E4+02 ac 2.1E-01 ac 1.5E+01 nc
VIE02 1302 4 0 01 74u5245  |Apollo 79E+02 nc 1.1E+04 nc 4.7E+01 nac 4.7E402 nc
25€-02 v 50602 h 25602 1 S50E02 1 O 01  14057.8 Aramile TOE+0T o 9UE+0T @ 2.7E-0T7 2 2.7EF00 o
J0E00 o 003 7490382 [Assenic (noncancer endpoint) 22E+01 e 4.4E+02 qc
15400 4 30E04 1 ISES01 0 003  7440.38-2 Arsenic (cancer endpoint) 3.9E-01 ¢+ 27E+00 o 4.5E-04 0 4.5E-02 o 2.9E+01 1.0E+00
Tar 05 1 0 7784421 [ATSINE [SEE arsenic for cancer endpoml) 52E-02" e
YOE-03 SUE03 4 01 reb/a26  JAssure 5.6E+02 ac 79E+03 ac 3.3E+01 uc 3.3E+02 oo
S0E-02 50602 ¢« 0 01 33211 JAsulam 3.1E+03 o 4.4E+04 o 1.8E+02 nc 1.8BE+03 ac
22E00 b 3ISE02 h 22600 ¢ 35602 r 0 01 1912:24-9 Alrazine 22400 o TTEF0V o JTE0Z2 & JOE-OT o
40E-04 40E04 ¢ 0 01  7wstai2  JAvermectin B1 2.4E+01 oc 3.5E+02 nc 1.6E4+00 nc 1.5E+01 ac
11601 1TIE0L 0 01 103333 Azobenzene 4.4E+00 co 2.2E+01 0 6.2E-02 @ 6.1E-01
TOE02 1 T4E0F K O 7440393 [Banum and COMpounas, SAEFUI  nc T.OEF05 mix 5.2E-01 nc 2.BE+03 nc | 1.6E¥03  B2EFO0T
10803 40E03 1 0 01 114261 Bavaon 24E+02 oc 3.5E+03 e 1.5E+01 nc 1.5E4+02 ne
J0E-02 i 30602 0 01 42433 |Bayleton 1.8E+03 oc 26E+04 nc 1.1E402 nc 1.1E+03 nc
25€-02 - ¢ 25€02 ¢ 0 01 66359375 |Bavihioid T.5E+03 “nc 2Z2E+04 oc GTEFOT nc O1EF0Z oc
J0E01 J0E01 4 0 01 1861401 |Benefin 1.8E+04 nc 1.0E+05 mex 1.1E+03 nc 1.1E404 nc
SO0E02 50602 ¢ 0 01 17804352 |Benomyl 3.1E+03 nc 4.4E+04 nc 1.8E+02 ac 1.8E+03 nc
J0E02 4 3002 ¢ 0 01 25057850 |Bentazon TBEFOT n 2BEF04 ne TAEF0Z o TAEFOT o
VEM o VOEOV 1 0 01 100627 Benzaldehyde 6.1E+03 nc B.8E+04 o 3.7E+02 oc 3.6E+03 nc
55€02 1 J0E-03 a 27602 4 ATE03 o 1 71432 Benzene 6.5E-01 ca 1.5E+00 cae 2.5E-01 ca- 3.5E-01 | 3.0F-02 2.0E-03
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. i ML *
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRGS) SOIL SCREENING LEVELS
’ V skin ) . 4.¢ Migration lo Ground Waler |
SFo RiDo Sk Ry O abs Residential lndusmal Ambnenl Air Tap Waler; DAF 20
1{mig/kg-d) (mgrhg-d) Ming/kg-d) (mgyikg-d) Cc Soil (mg/kg) Sail (rnglxo) (uglm"3) {ught) . {mgrg)
23E:02 JOE03 4 236402 4 3003 1 O 01 92875 Benzidine 21E-03 & 1.1E-02 o 29E-05 c 29E-04
40E+00 4 40E400 1 O 01 65850 Benzoic acid 1.0E+05 max 1.0E+05 max 1.5E+04 o 1.5E+05 nc | 4.0E+02 2.0E+01
136401 136401 ¢ o 01 98-07.7 Benzotrichloride 3.7E-02 « 1.9E-01 c 52E-04 0 52E-03 :
30E-01 n I0E0T 1 O 01 100.51.6 Benzyl alcohol 1.8E+04 nc TOE+05 max T.TEF¥03 ac 1.1EF0F ac
VIE01 V7EQ1 ' 100-44-7 Benazvi chloride B9E-01 c« 23E+00 ¢ 4.0E-02 ¢ 6.6E-02
20E03 4+ HA4E-00 4 S57E06 1 O 7440-417 Beryllium and compounds 1.56402 oc 2.2E+03 co 8.0E-04 ¢ 7.3E+01 ac 6.3E+01 3.0E+00
VOE04 & 10E04 + 0 01 141-66-2 Bidnn 0. 1E+00 nc BBE+0T nc J7E-OT o JBEFO0 oc
VSE02 15602 4 0 01 szs7043  |Biphenthrin (Talstar) 92E+02 o 1.3E+04 ac 5.5E+01 ac 5.5E+02 o
S0E02 4 S0E02 4 1 92.624 1,1-Biphenyi 3.5E+02 sa 3.5E+02 s 1.8E+02 nc 3.0E+02 o
TIE-00 4 126000 . 1 Wiaa4  |Bis{2-chioroethviether ZAE-0T & G2E-OT <« B5BE-U3 & UBE03 | 40EDZ Z0E-05
TUE-02  a 4UE-02 . 35E02 o 40E-02 ¢ 1 108 60-1 Bis(2-chloroisopropvliether 29E+00 0 B.1E+00 0 1.9E-01 « 27E-01 c
22602 226002 1 542.88-1 Bis(chloromethyl)elher 19E-04 ca 44E-04 o 31E-05 « 52E-05
TOE-02 h  40E02 « 35602 h  40E-02 o+ 1 108-60-1 Bis(Z-chloro-T-methylethyl)ether 28E+00 o HTE+00 @ T19E-O7 @ 2 7E-01 o
VAE-02 0 20602 4 14E02 4 22602 ¢ 0 01 147-817 Bis(2-ethvthexvhiphthalate (DEHP) 3.5E+01 c- 1.8E+02 c 48E-01 c 4.8E+00 «a
50602 S50E02 (0 01  -80.057 Bisphenol A 31E+03 o 4.4E+04 oc 1.8E+02 oc 1.8E+03 nc
90E 02 S7TEDI h 0 01 7440 42.8 Boron 0BT ac 7BEFDE e 2ZTEFOT o I 3EFOT o6
ZUEO4 w0 01 7630072 |Boron tifluoride 7.3E-01  ac
20E02 29603 a1 108-66-1 Bromobenzene 28E+01 nac 9.2E401 nc 1.0E+01 ac 2.0E+01 ac
62602 . 20602 .+  G2E02 ¢ 20602 ¢ 1 75274 Bromodichloromethane TOE+00 @ Z4E+00 o T1E-OT & T1BE-OT o B.0E-071 JOE-02
TYE-03 4 20602 4 3YEO3 ¢ 20602 r O 0% 75252 Bromoforin (tribromomethane) 6.2E401 ca+ 3.1E+02 c» 1.7E+00 ca* B.5E+00 car 8.0E-01 4.0E-02
VAE0D VAE03 4 1 14839 Bromomethane (Methyl bromide) 3.9E+00 oc 1.3E+01 o 5.2E4+00 o B.7E+00 oc | 2.0E-01 1.0E-02
0 o1 11553 |4-Bromophenvl phenvl ether
SO0E-03 n SO0EO3 « 0 01 2104-96-3 Bromophos 31E+02 nc 4.4E+03 nc 1.BE+01 ac 1.BE+02 «ac
20602 20602 ¢ 0 01  1e89-845  |Bromoxynil 1.2E+03 ac 1.8E+04 nc 7.3E401 oc 7.3E+02 o
20602 20602 0 01 1689992  |Bromoxynil oclanoate T2E+03 nc TBEY04d nc 7.3EF0T ne 7.3EF02 nc
1BECOO 18E+00 4 1 106-99-0 1.3-Butadiene 35E-03 c« 7.6E-03 ca 3.7E-03 « 6.2E-03 ca
10601 1001 ¢ 0 01 71363 1-Bulanol 6.1E+03 nc B.BE+04 nc 3.7E+02 nc 3.6E+03 nc 1.7E+01 9.0E-01
50E-02 §0E02 1 0 01 2008415 Bulyiate JTEF03 o 44AEF0d o 1.BEF0Z nc T.BE+03 ne
10602 10802 ¢ 1 104.51-8 n-Butvibenzene 14E+02 ac 24E+02 st 3.7E+01 oac 6.1E+01 nc
VOE02  w 10E02 4 1 135.68-8 sec-Butylbenzene 11E+02 o 2.2E402 su 3.7E+01 ac 6.1E+01 nc
10E02 o 10E02 ¢ 3 98066 led-Bulylbenzene 136402 “oc IBEHDZ ar J.7EF0T nc G.1EFOT oc
20600 20600 ¢ 0 01 85687 Butvi benzvi ohthalate 1.2E404 ac 1.0E+05 max 7.3E+402 ac 7.3E+03 ac | 9.3E+02 8.1E+02
VOE+0D 4 VGEX00 O 01 85701 Butylphthalyl butylglycolate 6.1E+04 oc 1.0E+05 max 3.7E+03 nc 3.6E+04 o
I0E-63  n J0E0I ¢ 0 01 7560.5 Cacodylicacid TBEF0Z2 ac 2BEF03 ac T1.1EF¥01 ac T.1EF02 ac
S0E04 1 G3EWO 0 0001 7440439  [Cadmium and compounds 3.7E+01 ac B1E+02 o 1.1E-03 o 1.8E+01 o | B.0E+00 4.0E-01
"CAL-Modified PRG" (PEA, 1994) 9.0E+00
SO0E01 4 SOEO1 ¢ 0 01 105602 Caprolactam 3TE+04 oc TUOET05 max 1BEY03 nc 1.8BE+04 nc
86E-03 n 20603 1 BEEOG3 . 20603 ¢ 0 01 2425061 |Caplafol S5 7E+01 cor 2.9E+02 ca~ 7.BE-01 co- 7.8E+00 ca-
I5E:03 b 13L 01 0 986Ul 4 13E-00 ¢ 0 0 133.06.2 Captan 1.4E402 ca+ 7.0E+02 o 1.9E+00 c« 1.9E+01 «
oL o1 VW0 (0 01 63252 Carbaryl BIET0T o BBEFUd o Q.0EF07 . JB6EF0T
20602 n LUE G2 4 e 01 86-14.8 Carbazole 24E101 o 1.2E+02 ca 34E-01 o 34E+00 6.0E-01 3.0E-02
50E-03 50E03 ¢ 0 01 1563662 |Carbofuran 31E+02 ac 44E+03 oc 1.BE+01 nc 1.8E+02 nc
10E01 20E01 4 1 75-15-0 Carbon disullide 3BEF02 e 7.2E+02 sat 7.3EF0Z nc T.0EF03 ne 3 Z2E+01 2 0Ee+00
VIEOT . JOE04 1 53602 4 2UE04 4 1 56-235 Carbon lelrachloride 24E-01 ca- 5.3E-01 o 1.3E-01 - 1.7E-01 c 7.0E-02 3.0E-03
V0E-02 VO0E-02 ¢ 0 031 ss2esa4-8  |Carbosulfan 6.1E+02 ac B8.BE+03 o 3.7E+01 oac 3.6E+02 «c
10E01 T0E0T ¢ 0 01 5234.68.4 Carboxin 6.1E+03 nc BBE*04 ac 3.7EF02 ac JOEFOT o
VOE02 4 15E02 1 0 01 133904 Chloramben 92E+02 e 1.3E+04 nc 55E+01 ac 5.56+02 nc
40E01 b 40600 ¢ 0 01 110.75-2 Chioranil 1.2E+00 « 6.1E+00 ca 1.7E-02 o 1.7E-01 <
ISE01 1 S0E-04 "4 3ISEOL . 20E04 1 O 004 12789036 JChlordane TBE+00 oo TAEFOT @ TOE0Z2 oo TIUE-OT o TOE+DT 5. 0E-01
20602 20602+ 0 o1 sose2324 |Chlorimuron-ethyl 1.2E+03 nc 1.BE+04 nc 7.3E+01 nac 7.3E+02 ac
VOEOY 4 STE05 .o 7782505 |Chlorine 2.1E-01 nc
STE0S 1004304.4 |Chilorine dioxide 2AE0T ne
1 107-20-0 Chioroacetaldehvde
20603 n 20603 ¢ 0 01 78-11-8 Chloroacelic acid 1.2E+02 oc 1.BE+03 ac 7.3E+00 oc 7.3E+401 oc
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Key 1=IRIS n=HEAST n=NCEA x=WIIHDRAWN 0:Olher EPA DOCUMENTS 1=ROUTE EXTRAPOLATION ca<CANCER PRG nc=NONCANCER PRG $i1=SOIL SATURATION max=CEILING LIMIT “(whare: nc < 100X ca) **(whese: nc < 10X ca)

TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRGs) SOIL SCREENIN
V skin . . P RN . . Migration to Ground Waler
SFo RiDo Sk RIGy O abs CAS No Residential Industrial Ambient Air Tap Waler] DAF 20 DAF 1
U(mytkg-a) {mg/ky-dj (mgrkg-d) (mg/ky-d) C soils, Soi (ing/kg) Soil (mg/kg; (ug/m*3) {ugh). (ing/hyg) (G
o . SRR SRR st i e S gl G AU
86E-06 1 B6E06 1 1 §32:27-4 2-Chloroacetophenone 3.3E-02 nc 1.1E-01 ac 3J.1E-Q2 oc 5.2E-02 nc
40E-03 40E03 ¢ 0 01  106-47-8 4-Chloroaniline 24E+02 nc 3.5E+03 ac 1.5E+01 nc 1.5E+02 ac 7.0E-01 3.0E-02
20602 VIED2 a0y 108.80.7 Chlorobenzene 1.5E+02 ac 54E+02 ac 6.2E+01 ac 1.1E+02 nc 1.0E+00 7.0E-02
27601 h 20E-02 + 27E01 h 20E02 1 O 01 $10-156 Chiorobenzilale TBE+00 " 9 1E+00 o Z23E-02 o  25E-OT
20600 20600 4 0 01 7413 p-Chlorobenzoic acid 1.2E+04 nc 1.0E+05 max 7.3E+02 ac 7.3E+03 «nc
206-02 0 20602 1 0 01 98566 4-Chilorabenzotrifluoride 1.2E+03 oc 1.BE+04 o 7.3E+01 wuc 7.3E+02 nc
20602 h 20603 h 1 126.93.8 2-Chloro-T.3-bufadiene JBEF00 ac 1.2E+01T nc 7.3EF00 e T.AEFOT nc
40E01  n AUEMN 1 1 105.69-3 1-Chlorobutane 4.8E+02 sa 4.BE+02 sa 1.5E+03 ac 24E+03 ac
VAEWOY o 14E001 4 1 75.66.3 1-Chioro-1,1-difluoroethane (HCFC-142b) 3.4E+02 sa 34E+02 st 52E+04 nc B.7E+04 ac
I IR 75455 Chioradnitioromethane JAET07 s 34EV02 sa BIEF04 nc BBEF04 wc
29E-03 o 40E-01 o 29603 4 20E400 4 1 75.00-3 Chioroethane 30E+00 ca 6.5E+00 o 2.3E+00 0 4.6E+00
\ 110.75-6 2-Chloroethyl vinyl ether
61E03 1+ 10602 1 81E02 1 B6E05 n 1 67663 Thlorotorm TAEOYT -+ 5.2E-0T c~ BAEUZ - T1BE-UOT «-| BUE-UT JOE-02
13602 n G3E03 h  BEEO2 0 1 74873 Chloromethane 1.2E+00 c 27E+00 o 1.1E+00 « 1.5E+00 <
SEE-01 b SEE-01 4 0 01 95692 4-Chloro-2-melhylaniline 84E-01 c 43E+00 ca 1.2E-02 c« 1.2E-01
a6E01 b I 0 01 swsa3  |4-Chiofo-2-melhylaniing hvdrochionde TIEFO0 o S AE+00 < 1.5E-02 & 15E-01 <
HUEQ2 BUEOZ 4 3 91-58-7 beta-Chloronaphthalene 3.9E+03 ac 2.7E+04 nc 2.9E+02 ac 4.9E402 ac
25602 b 25602 1 K 88733 o-Chloronitrobenzene 8.1E+00 o 2.3E+01 ca 27E-01 ca 4.5E-01 «c
16602 h 16602 ¢ K 100-00-5 p-Chloronifrobenzene TIEF0T o J2E+¥0T @ J7E-DT «a B2E-0T o
50603 5003 ¢ 1 95-57.8 2-Chlorophenol 6.3E+01 ac 2.4E+02 ac 1.8E+01 nc 3.0E+01 nc | 4.0E+00 2.0E-01
29602 29802 h 1 75296 2-Chloropropane 1.7E402 noc 59E+02 ac 1.0E+02 o 1.7E4+02 nc
11602 h 15602 i 11E-02 ¢ 15602 ¢ O Of 1897-45.6 | Chlorothalonil FAE0T ca+ Z22E+02 "o B6.1E-01 car 6.1E+00 <o
20602 20602 ¢ 1 95498 o-Chlorotoluene 1.6E+02 nc 57E+02 ac 7.3E+01 nc 1.2E+02 ac
20601 20E01 (0 01  101-213 Chlorpropham 11.2E4+04 nc 1.0E+05 max 7.3E+02 nc 7.3E+03 ac
I0E03 I0E03 ¢ O 01 2821882 CRIorpyniios TBEF02 nc 2.8EF03 ac T.IEF0T nc T.1EF0Z onc
10602 n 10e02 ¢« 0 o1 sseaaso  |Chlorpyrifos-methvl 6.1E+02 nc B.BE+03 o 3.7E+01 e 3.6E+02 nc
SO0E-02 1 s0E02 « 0 01 6402723 |[Chlorsulfuron 31E+03 nc 44E+04 o 1.8E+02 oc 1.8E403 ac
BOE04 BOE04 1 O 01 60238.564  JCHIOMNIOPNOS AOEF0T nc 7.0E+02 ac Z2.9EF00 nc Z9EF0T oc
42E:01 ° Total Chromium (1:6 ratio Cr VECr H) 21E+02 o 4.5E+02 c 1.6E-04 o 3.8E+01 2.0E+00
156:00 16065-83-1 | Chromium 11l 1.0E+05 mex 1.0E+05 max 0.0E+00 5 .5E+04 nc
JOE 03 . 29E:02 0 1854029-9  |Chromium VI JOE+0T e 64E+0T ca 23E-U5 o 1.1E+02 o | 3BE+UT Z2DE+00
"CAL-Modified PRG" (PEA. 1994) 2.0E-01 1.6E-01
60F02 n 7440.45.4  {Cobalt 4.7E+03 ac 1.0E+05 max 2.2E+03  ac
226100 o 8007452 | COke Uven Emissions JIE0T &
ITE02 a 7aa0s0  |Copper and compounds 29E+03 nc 7.6E+04 nc 1.4E+03 «c
1GE+00 o 19E+00 1 1 123-73.9 Crotonaldehyde 53E-03 « 1.1E-02 ‘ca 35E-03 ca 59E-03
10E-01 VIEOT 4 1 98628 Cumene {isopropvibenzene) TBE+0Z o 52E+02 nc 4.0E+02 o 6 6E+0Z uc
B4E-01 h  20E03 b B4EO1 4 20603 ¢ 0 01 2wwsas2 (Cvanazine 58E-01 o 29E+00 o B.OE-03 c B.0E-02
20602 o BGEOQ 4 1 24.90.8 Cyanide and compounds 1.1E+01 nc 3.5E+01 ac 3.1E+00 oac 6.2E+00 e
40E U2 40E02 1 1 460-19.5 Cvanoaen T3E+02 "nc 43EF02 ac TDEFUZ ac 2.4E+UZ e
SO0E02 SO0ED2 1 1 506-68-3 Cvanoaen bromide 20E+02 o 9.7E+02 o 3.3E+02 ac 5.5E+02 nc
50602 1 50602 ¢ 1 506-77-4 Cyanogen chioride 1.6E+02 oc 54E+02 onc 1.8E+02 nc 3.0E+02 nc
S7E.00 ¢ STE'00 a 1 110-827 Cyclohexane TAE+02 sae TAE+0Z st ZT1EF04 oc 35E+04 ac
50600 SGE00 1 O 01 108941 Cvclohexanone 1.0E+405 max 1.0E+05 max 1.8E+04 nc 1.8E+05 ac
20601 4 20601 ¢ 0 01 108-91-8 Cyclohexylamine 1.2E+04 o 1.0E+05 max 7.3E+02 oc 7.3E+03 ac
SOE03 1 SO0E03 1 O 01  6ecessss |Cyhalolhnn/Rarale TIE+02 ac 4.4AE+03 nc VBEFOT oc 1T.BEF0Z e
VOE-02 o 102« 0 o1 s2nsora  |Cvpermethrin 6.1E+02 nc B8.8E+03 ac 3.7E4+01 ac. 3.6E+02 nc
75603 15603 ¢ 0 01 e6n1s27-8  |Cyromazine 4.6E+02 nc 6.6E+03 nc 27E+01 nc 2.7E+02
TOE 02 - v Tocoz 1 0 01 ieer3z1  |Dacthal BIEF02 nc BBEF03 nc 3.7E+01 nc JBEF02 ac
30602 J0E02 1 0 01 15990 Dalapon 1.8E+03 nc 26E+04 o 1.1E4+02 oac 1.1E+03 nc
25602 25602 ¢ 0 01 3ssis-are  |Danitol 1.5E+03 nc 2.2E404 nc 9.1E+01 nc 9.1E+02 «c
24E01 24601 ¢ "0 003 72548 DDD 273E+00 0 T.7E+01 o 2BE02 « 28E0T o 1.6E+01 d.0E-01
34801 J4ED 0 003 72559 DDE 1.7E+00 c 1.2E+01 o 2.0E-02 ¢ 20E-01 <« | 54E+01 3.0E+00
34E01 1+ SO0E04 1 34E01 | SOE04 1 O 003 50283 DDT 1.7E400 coo 1.2E+01 ca+ 2.0E-02 o 2.0E-01 | 3.2E+01 2.0E+00
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OXICITY INFORMATIO PRELIMINARY REMEDIATION GOALS (PRGs) SOIL SCREENING LEVELS
V skin PR N . —— Lo . Migration to Ground Waler,
SFo RiGo SFy RiDy O abs CAS No R i i Ambient Air
(my/ky-d) (ingfhyg-d) {ingikg-a) (ing/ky-d) C soils Soil (mg/kg) Soil (mg/kg) (ug/m*3)
. .- - i - 4y s Rl infelad WA s
10£02 10EG2 ¢+ 0 01 ueses  |Decabromodiphenyl ether 6.1E+02 ac B8.8E+03 ac 3.7E+01 oc 3.6E+02 ac
Q40EDS 4UE-05 4 0 01 8065-48-3 Demeton 2.4E+00 ac 3.5E+01 ac 1.5E-01 ac 1.5E+00 ac
61E-02 n 61E02 o 01 233184 |Diallate 8.0E+00 c» 4.0E+01 « 1.1E-01 «a 1.1E+00 «
SO0E04 1 GO0E-0a G 01 333415 Diazinon 5B5EF0T nc 79E+02 ac JIEFT00 ac J3EF0T ac
QUELY o 0L 03 61 13264 Dibenzoturan 29E+02 ac 51E+03 ac 1.5E+01 ac 24E+01 ac
10E02 o VUELZ ¢ 0 01 106.97 6 1,4-Dibromobenzene 6.1E+02 uc B.BE+03 ac 3.7E+01 ac I6E+02 uc
84E-02 . 20E-D2 . B4E-02 ¢  20€-02 1 1 124-48.1 Dibromochioromeltnane TAEH00 oo 27EF00 o B.OE-0Z @ TIEOT o 4 0E-07 2 0E-02
V4ES00  n STE-DS ¢ 24E-03 b S7E05 4 1 96-12-6 1.2-Dibromo-3-chloropropane 4.5E-01 ca- 4.0E400 ca~ 2.1E-01 nc 4.8E-02
"CAL-Modified PRG" (PEA, 1994) 6.0E-02 9.6E-04 4.7E-03
8SE+0Y i 57€-05 77601 i S7E05 b 1 106-93-4 T.2-Dibromoethane 6O9E-03 & 48BE-U2 - B./EU3 ' 7BEU3 c
10E01 VOEOY (0 01 84742 Dibutvl phihalate 6.1E+03 ac 8.8E+04 ac 3.7E+02 o 3I6E+03 o 2.3E+03 2.7E+02
0602 4 30602 + 0 01 seovs |Dicamba nc 26E+04 nc 1.1E+02 nc 1.1E+03 &
90E-02 S7TE02 h 1 95-50-1 1.2-Uichlorobenzene JEH02 sa 3.7EH0Z sa ZTE+02 e J7EFO2 ¢ 1.7E+07 9.0E-01
S0E08 90E03 1 541.731 1.3-Dichlorobenzene 1.3E+01 nc 52E+01 ac 3.3E+00 nc 5.5E+00 nc
24E02 h 30602 w 22602 o 23E01 4 1 106-46-7 1.4-Dichlorobenzene 3.4E+00 ¢ B.1E+00 ca 3.1E-01 « 50E-01 « | 2.0E+00 1.0E-01
asEar AT o 01 81941 J.3-Dichiorobenzidine TIEF¥00 @ B55E+00 e« T15E-02 c 15E-OT o | 7O0E03  3O0E-04
S0E-UZ SOE02 o 01 ses2 4.4’-Dichlorohenzonhenone 1.8E+03 ac 26E+04 nc 1.1E402 nc 1.1E+03 nc
6 IEL0 4 [ETIT I 1 764-41.0 1.4 -Dichloro-2-butene 79E-03 c 1.BE-02 o 7.2E-04 o 1.2E-03 «a
20601+ 57602 K 1 75718 Dichiorodiflusromelhane GAEX0T nc SIEF02 e 2 1EF0Z o JOEF02 nc
10E-01 h V4E01 b 15333 1.1-Dichloroelhane 59E+02 e 21E+03 ac 52E+02 nc B.1E+02 ac | 2.3E+01 1.0E+00
5 7€-03 57603 1 "CAL-Modified PRG" 33E+00 c« 7.1E+00 & 1.2E4+00 « 2.0E+00 «ca
91E-02 i 30E02 = 91E02 i 14E03 n 1 107-05-2 1.2-Dichloroethane (EDCY 3OE-01 ca+ 76E-D1 oo 74E-02 v 1T2EOT 2.0E-02 1.0E-03
6O0E-01 1+ HOE03 o+ 1BEOL 1 BOE03 ¢ 1 75354 1.1-Dichloroethviene 54E-02 & 1.2E-01 o 3.8E-02 ca 4.6E-02 6.0E-02 3.0E-03
VOE02 b VeE02 1 1 156 59-2 1.2-Dichloroethylene (cis) 43E+01 nc 1.5E+02 ac 3.7E+01 ac 6.1E+01 ac | 4.0E-01 2.0E-02
20602 20E02 1 1 156.60 5 T.2-Dichloroethviene (irans) 6.3E+01 nc 21E+02 oc 7IEHUT oc V2ZEHOZ o 1. OE-D1 3.0k-02
I0EWI J0E03 ¢ D 01 120832 2.4-Dichlorophenol 1.8E+02 nc 26E+03 ac 1.1E+01 ac 1.1E+02 oc | 1.0E+00 5.0E-02
BOE0) BOEUI 1 0 01 94826 4-(2 4-Dichlorophenoxy)butyric Acid (2,4-DB) 49E+02 o 7.0E+03 o 2.9E+01 ac 2.9E+02 ac
ToE 02 v T0E02 O 005 94757 2 4-Dichiorophenoxvacenc Acid (2.4-D) BUEF02 nc 1.2E¥0F e 3. 7EFOT nc JBEFDZ nc
6BE02 h  1IEDI 1 6BEO2 1 VIE0D i 1 78.82.5 1.2-Dichloroprooane 3.6E-01 w 7.7E-01 o+ 9.9E-02 - 1.6E-01 3.0E-02 1.0£-03
VOE-OY 4 30E02  « 14602« S/E03 4 1 542.758 1,3-Dichloropropene 7.0E-01 o 16E+00 ¢« 4.8E-01 « 4.0E-01 o 4.0E-03 2.0E-04
30€-03 4 30E03 ¢ 0 O1  616-239 2.3-Dichloropropanol TBEF0Z nc 20E+03 nc V.IEF0T e 1.3E+02 nc
20601 4 S0E04 4 29601 1 14E04 1 O 01 62737 Dichlorvos 1.7E+00 - B.5E+00 cac 2.3E-02 2+ 2.3E-01 o
44601 qaE-01 1 o 01 15.322 Dicolol 1.1E4+00 « 56E+00 o 1.5E-02 ca 1.5E-01
30E02 b 57605 b 1 77-736 Dicvclopentadiene 54AE-01 ac 1BEFO0 ne ZAE-DT ac Z.2E-07 we
16E+0) 4 SO0EDO5 4 16E+01 4 50E0§ 1 0 01  60-57-1 Dieldrin 3.0E-02 o 1.5E-01 ¢ 4.2E-04 ca 4.2E-03 4.0E-03 2.0E-04
STE-00 ¢ S7E03  h 0 01 12345 Diethylene glycol, monobutyl ether 3.5E+02 ac 5.0E+03 nc 2.1E+01 ac 2.1E+02 ac
20E:00 b 206000 ¢ 0 01 111500 Dieffivlene alvcol. monoelhyl ether TOE+US mex TOE+05 max 7.3E+03 nc 7.3E+04 ac
VIE0Z b TIEG2 1 0 01 617.84.5 Diethviformamide 6.7E+02 ¢ 9.7E+03 oac 4.0E+01 ac 4.0E+02 o
12603 0« BOEGY ¢ 12E03 ¢ 60E0Y 1 O 01 103-23.1 Di(2-ethylhexyl)adipate 41E+02 o 21E+03 ¢ 5.6E+00 o 5.6E+01
BOEO1 8GC-08 + 0 01 8466 2 Diethvl phihalale 49E+04 ac TOE+0D max 2.9E+037 oc 29E+04 oc
47E:03 n Ar603 o oy 56-53-1 Diethvistilbestrol 1.0E-04 ¢ 52E-04 o 14E-06 0 14E-05 «ca
BOE-02 80E02 ¢« 0 01 43222486 |Difenzoquat (Avenge) 49E+03 nc 7.0E+04 nc 2.9E+02 o 2.9E+03 o
20E02 1 20602 1 0 01 35367385 [Diflubenzuron T2E+03 nc 1BEF04 nc 7.3E¥0T nc 7.3EF02 ac
VIESL VIES0L 41 75376 1.1-Difluoroethane 4.2E+04 ac 6.9E+04 nc
20602 n 206402 1 o1 2ess312.0 |Dilsononyl phthalate 1.2E403 ac 1.8E+04 onc 7.3E+01 nc 7.3E4+02 o
BOE0Z .+ BOE02 1 0 01 1445756  {DnsSopropyl melylphosphnonate JYEF0T ac 7.0EF04 ac 2.9E+02 onc Z2OEF03 nc
206-02 20e02 ¢ 0 01 ss2s0-647 |Dimethipin 1.2E+03 nc 1.8E+04 oc 7.3E4+01 oc 7.3E+02 nc
20E-08 4 20E04 1 0 01 60515 Dimethoate 1.2E+01 ac 1.BE+02 ac 7.3E-01 nc 7.3E+00 nc
TaE02 TaE02 0 01 119904 T I-Dimelhoxybenzidme 35E+0T & 1.8E+02 o 4.BE- a 4 BEt00
57606 4 STEQ8  x 1 124-40-3 Dimethvlamine 6.7E-02 nc 2.5E-01 nc 2.1E-02 ac 3.5E-02 ac
20603 206403 -0 0 01 121887 N-N-Dimelhylaniline 1.2E+02 nc - 1.8E403 e 7.3E+00 nc 7.3E+01 nc
15601 b TSEON ¢ 6 01 95681 ZA-Dimethwlaniine 6.0E-01 @ J3EH00 o 9OE-03 o 9OE-0Z o
SBE-01 0 SBE-0V 4 o o1 2wwes4  |2.4-Dimethvianiline hvdrochioride 84E-01 o 43E+00 « 1.2E-02 o 1.2E-01 o
926400 92E+00 ¢ 0 01 19937 3,3'-Dimethylbenzidine 53E-02 ca 27E-01 « 7.3E-04 ca 73E03 o
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Key 15IRIS hsHEAST n=NCEA x=WITHORAWN 0=Other EPA DOCUMENTS 1=ROUTE EXTRAPOLATION ca=CANCER PRG nc=NONCANCER PRG §i1=SOIL SATURATION max=CEILING LIMIT *(whete: nc < 100X ca) “*(where. nc < 10X ca)

TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRGs) SOIL SCREENING LEVELS
V skin R, . . Migration to Ground Waler
+ SFo RiDo SFi RIDy Q abs CAS No. Rasid industeial bi Alr Tap Waterd LA 20
Vingrkg-d) (my/kg-dj 14mg/kg-d) (Myiky-d) - 5 Soil (ing/kg) Soil (mg/kg) (ug/m*3) {ughl . (g/hy) Gw/hg),
: ﬁ&'@s& (TR rNT RO o FETAR o
266400  x ISE«00  x 0 01 57147 1.1-Dimethylhydrazine 1.9E-01" . 9.5E-01" « 1.9E-03 @ 26E-02 <
IZE00 x 376401 x 0 o1 Se40738 1.2-Dimethvihvdrazine 1.3E-02 ¢« 6.7E-02 ca 1.8E-04 o 18E-03
T0E01  h B6E03 1+ 0 01 68-12-2 N.N-Dimethylformamide 6.1E+03 o BBE+04 nc 3.1E+01 ac 36E+03 nc
TOE03 T0E03 v 0 01 122058  |Dimethviphenethviaming BIE+0T o BBE+F0Z nc 3.7E+00 nc 3I.BEF01 ac
20602 4 Z0E02 1+ 0 01 105-67-9 2.4-Dimethviphenol 1.2E+03 nc 1.BE+04 ac 7.3E+01 oc 7.3E402 ¢ 9.0E+00 4 OE-01
60E04 1 GOE04 ¢ 0 01 576261 2.6-Dimethylphenol 37E+01 ac 8.3E+02 ac 2.2E+00 o 2.2E+01 ac
T0E 02 T0E03 1 0 01 95658 JZ-Dimethvichenol BIEF0T nc BBEFD2 ac J./EF00 nc 3 BEFOT ac
VUESO1 & 1OES0Y ¢ 0 03 13113 Dimelhvl phthalate 1.0E+05 mex 10E+05 max 3.7E+04 oc 3I.B6E+05 e
10E0Y 4 10601 ¢ 0 01 120.61-6 Dimethy! terephthalate 6 1E+03 ac B.B8E+04 oac 3.7E+02 o 3.6E+03 o
20803 1 20603 ¢ 0 01 131885 4 B-Dinitro-o-cyclohexvl phenol T2E707 oc 1BE+03 wc 7.3E¥00 nc 7.3E+0T oc
4UEO3 b 40E04 4 0 03 528290 1.2-Dinilrobenzene 24E+01 ac 3.5E+02 onc 1.5E+00 nc 1.5E+01 nc
10E-08 V0E04 1 0 01 99650 1.3-Dinitrobenzene 6.1E+00 oc B.BE+01 o 3.7E-01 ac 3.6E+00 oc
40E04 h 40E-04 1+ O 01 100.25-4 Td-Dinilrobenzene ZAETOT ac JOEF02 nc 1.0E+00 nc TOEH0T nc
20603 2003 0 0 01 51285 2.4-Dinitroohenol 1.2E402 ac 1.8E+03 nc 7.3E+00 ac 7.3E+01 ac 3.0E-01 1.0E-02
6BE01 GBEON o 01 263146 |Dinilrotoluene mixture 7.2E-01 ca 3IBE+00 ca 99E-03 c«a 99E-02 8.0E-04 4 0E-05
20F 03 20603 1 0 01 121142 Z X-Dinilrololuene (see Dinitrololuene ruxiure) T2EF02 w 1BEFOT nc 7.3EF00 e 73E+0T wc | BOE-04 TOET5
10L03 n VOO 0 0) 6062 2.6-Dinitrotoluene {see Dinilrololuene mixiure) 6.1E401 nc BBE+02 onc 3.7E+00 e 3.6E+01 uc 7.0E-04 3.0E-05
VOEOS ) VORGS0 01 BEBSZ Dinoseb 6.1E+01 nc 8.8E+02 nac 3.7E+00 ac 3.6E+01 uc
20602 h 20602 1 0 01  nean  |di-n-Octyl phihalate T2E+03 nc 1OE+04 sat 7.3EF0T nc 7.3E¥02 oc | VOE+DA TOE+04
VIE02 VIE02 o 01 123.991 1.4-Dioxane 4.4E+01 ca 22E+02 o 6.1E-01 c 6.1E+00 ca
VSESD5 b 15E.05 R o 003 746016 |Dioxin (2,3,7,8-TCDD) 39E-06 c 27E-05 c 45E-08 c 4.5E-07
30E.02 1 30E02 1 0 01 957517 Diphenamid TBEF03 o 2BEF04 nc TIEF02 nc T1.1EH403 e
25:02 o 256062 ¢ 001 122394 Diohenvlamine 1.6E+03 nc 2.2E+04 nc 9.1E+01 ac 9.1E+02 nc
I0E04  a I0E04 . ¢ 61 74m7 N,N-Diphenyl-1,4 benzenedlamine (DPPD) 1.8E+01 nc 2.6E+02 nc 1.1E+00 o 1.1E+01 nc
80ED1 . TIEOT 0 01t 122.66-7 12 Diphenvihvdrazing B.1E-01 c J.JE¥00 o B./E-03 « B4E-0Z <
90E03 o 90E03 1 @ 01 127639 Diohenvl sulione 55E+02 nc 7.9E4+03 nc 3.3E+01 nc 3I3E402 o
26603 22603 4 0 D1 85007 Diquat 1.3E402 o 1.9E+03 qac B.0E+00 nc B8.0E+01 nc
B6E+00 BEE-0D o 01 1837377  [Lirecl black 38 5/E-02 o« 209EUT & 7BEUd « 7/BEDI o
B1ES00 n B1E+0O 1 o o1 2602462 |Direct blue 6 6.0E-02 « 3.0E-01 c« 83E-04 « 83E-03
93E:00 b 93600 ¢ o o1 eon-e66 |Direct brown 95 §2E-02 o 27E-01 ¢ 7.2E-04 c« 7.2E-03
Q0E05 10605 1 0 01 208044 Distifofon ZAET00 ac 35EF0T nc  1.0E-U7 nc T.5EF00 ac
10602 10E02 ¢ 0 01 505203 1.4-Dithiane 6.1E+02 ac B8E+03 nc 3.7E+01 ac 3.6E+02 ac
20603 20603 ¢ 0 01 330541 Diuron 1.2E+02 oc 1.BE+03 nc 7.3E+00 nc 7.3E+01 ac
40E-03 40603 ¢ 0 031 2439303 JDodine 2dE+07 ac 3 DBEHDI nc T.BEH+0T oc 1.0E+02 e
20600 120016 |Dvsprosium 1.6E+04 oc 1.0E+05 max 7.3E4+03 nc
60E-03 60EQY ¢ 0 01 115-29-7 Endosulfan 37E+02 onc 5.3E+03 nac 2.2E4+01 ac 2.2E+02 o 1.8E+01 9.0E-01
20602 20602 ¢ 0 01 145733 Endothall TOET03 ac 1.BE+04 nc  7.3E+01 nc 7.3E¥02 nc
30604 1 30604 ¢ 0 01 72208 Endrin 1.8E+01 nc 26E+02 nc 1.1E+00 nc 1.1E+01 nc 1.0E+00 5 0E-02
$YE.-03 1 20E.03 h  4ZE-03 4 2UE0d i 1 106 896 Epichlorohydrin 76E+00 ac 2.6E+01 nc 1.0E4+00 ac 2.0E+00 nc
BT S7E03 1 0 01 106-88 7 1.2-Epoxvbutane JEEF02 nc BOEFDT ac 2ZAEFOT ac ZTEHUZS o
25602 25602 0 01  759-84-3 EPTC (S-Ethvi diproovlthiocarbamate) 1.5E403 nc 22E+04 nc 91E+01 ac 9.1E+02 ac
50E-03 soe-03 « o o1 eerzer0  |Elhephon (2-chioroethyl phosphonic acid) 3.1E+02 oc 4.4E+03 ac 1.8E+01 o 1.8E+02 ac
SOE0I S0E0a ¢ 0 01 se3i2z  |EIION JTEFOT ac 44EF02 nc 1BEFO0 ac 1.BEF0T nc
40E01  n S7E02 4+ 0 01 110605 2-Ethoxvethanol 24E+04 nc 1.0E+05 max 2.1E+02 nc 1.5E+04 nc
30601 n J0E01 4 0 01 111159 2-Ethoxyethanol acelate 1.8E+04 oac 1.0E+05 mx 1.1E+03 ac 1.1E+04 nc
90E-01 90E01 1 1 141-78.6 EThvT acelate TOEY04 oc J.7E+04 sat 3.JE+U3 nc ODEH0I nc
48602 n 48602 1 ) 140-88-5 Etlhvl acrviate 21E-01 ca 4.5E-01 & 14E-01 « 23E-01 o
10601 20601 0 1 100-41-4 Ethylbenzene 23E+02 sar 2.3E+02 e 1.1E+03 nc 1.3E+03 nc | 1.3E+01 7.0E-01
20E03 o 40E-01 ' n  20E03 ( 26E00 i 1 75003 Ethvl chionde JOEF00 & GOE+00 <« 23E+00 @ 46EFO0 o
J0E01  n JUE0L 1 0 01 108-78-4 Ethviene cvanohvdrin 1.8E404 nc 1.0E+05 mex 1.1E+03 nc 1.1E4+04 nc
20602 n 20602 ¢ 0 01 107153 Ethylene diamine 12E+03 onc 1.BE+04 o 7.3E+01 onc 7.3E+02 uc
20E¢00 i 206400 1 0 01 107211 Efhviene aivcol TOEF05 max T.0E¥05 max 7.OE+03 nc 7.9EF04 nc
50601 376000 4 0 01 111762 Ethvlene alvcol. monobutvl ether 31E+04 nc 1.0E+05 mex 1.4E+04 oc 1.8BE+04 nc
10E+00 n ISE-01 b 1 75-21-8 Elhylene oxide 14E-01 o 3.6E-01 e« 1.9E-02 « 24E-02 «




S J Siucker

Key 1=IRIS h=HEAST n=NCEA x=WITHDRAWN o=Giher EPA DOCUMENTS

ROUTE EXTRAPOLATION ca=CANCER PRG nc=NONCANCER PRG 511=SOIL SATURATION max=CEILING LIMIT *(where: nc < 100X cs) **(whe

Ve 00

nc < 10X ca}
/ S . RS i {t 5 RS A
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRGs) CR ING LEVELS
V skin . . . e . e e et et . Migration to Ground Water,
v SFo RIDo SFi RID) O abs CAS No. Residential Industrial Ambient Air Tap Walarj o, DAF 20 :
1{mg/kg-d) {mg/kg-d) 1/{mg/hg-d) (mg/kg-d) Soil {mgrkg) Soil (mg/kg) (ug/m*3) {ugh) % (mg/g)
N R T B AR b LD
11E01 b BOE05 1 11EG1 1 BOE05 & 0 01 86457 Ethviene thiourea (ETU) 4.4E+00 ¢ 2.2E+01 o= 6.1E-02 ca 6.1E-01 ca-
20E-01 ' 2 0E-01 (BN 60-20-7 Ethvi ether 1.8E+03 sa 1.BE+03 sat 7.3E+02 ac 1.2E403 ac
SOE-02 n 90E02 1 1 97632 Ethyl methacrylate 1.4E+02 ¢a 1.4E+02 s 3.3E+02 ac 5.5E+02 «c
TOE-05 TOEO5 1 0 01 2104645  |EINVI p-nilfophéenyl phenviphosphorothioate BIE-0T a BBE+00 ac J.7E-02 ac 3OBE-UT nc
I0EF00 4 JOE00 ¢« 0 01 84-720 Ethviphthalvi ethyl alvcolate 1.0E+05 max 1.0E+05 max 1.1E+04 ac 1.1E+05 ac
80E-03 1 80E03 ¢ 0 01 101200-48-0 [Express 4.9E+02 o 7.0E+03 ac 29E+01 ac 2.9E+02 «c
25E-04 4 25E04 1 0 01 22224-926  |Fenamiphos TOEH0T  ac 22E+02 ac 9TE-UT "ac U TE+00 nc
VIE02 1302 ¢ 0 o1 24172 JFluometuron 7.9E+02 nc 1.1E+04 nc 4.7E+01 nc 4.7E+02 e
6OE02 o 0 o1 16084-48-8 | Flouride 3.7E+03 ac 5.3E+04 2.2E+03 ac
80E-02 1 80E02 1 0 01 59756604 [Fiuondone 49E+03 nc 7OE+04 nc 29E+02 o 2Z29E+03  ac
20602 20602 « 0 01 se42s.91-3  |Flurprimidol 1.2E+03 e 1.8E+04 nc 7.3E+01 ac 7.3E+02 ac
60E-02 1 80E02 ¢ 0 01  ee33zees |Flutolanil 3.7E+03 onc 53E+04 ac 2.2E+02 nc 2.2E+03 ac
T0E02 1 T0E02 ¢ 0 01  6saossis  [Flavannale BAEF02 nc BBETO3 nc 3.7EF0T o JBEFOZ nc
3S€-03 4 10E01 4 3SE03 ¢+ 10EO1 ¢ O 01 133073 Foloet 1.4E+02 e 70E+02 o 1.9E+00 0 1.9E+01
VOE-01 4 VSE0N o o1 7218020 |Fomesafen 26E+00 ca 1.3E+01 ¢a 3.5E-02 ca 3I5E-01 ca
20603 2005 1 O 01 944229 Fonolos T2EF02 o 1BE+03 nc 7.3E700 ac  7.3E+0T ac
Vel . el Uz 0 u1 Lwus Formnaldehvde 92E+03 ac 1.0E+05 nc 1.5E-01 0 55E+03 uc
Z0Es0 o Z0ES00 1 0 01 84166 Formic Acid 1.0E+t05 max 1.0E+05 max 7.3E+03 oc 7.3E+04 ac
30E-00 30ET00 1 O O1 19148.24-8  |Foselvl-al TOE+05 max T.OE+05 "max TTEF04 nc TIEF05 e
30E+01 BLEWOD W 3 76-131 Freon 113 5.6E+03 s 56E+03 «m I 1E+04 o 59E+04 o
10E:03 VOE-03 g 3 110-00-9 Furan 2.5E+00 nc 8.5E+00 oc 3.7E+00 nc 6.1E+00 nc
ED IBE00 1 0 01 67458 Furazolidone T3E-0T o B5E-01 ac T.HE-U3 o 18E-0Z
30603 14602 n 0 01 98011 Furfural 1.8E+02 nc 26E+03 ac 5.2E+01 nc 1.1E+02 nc
§0E+01 n 50E+01 ‘ 0 01 §31-82-8 Furium 97E-03 ca 49E-02 o 1.3E-04  13E-03
J0E02 30602 1 o 0t 60568-05.0 | FUrmecyclox 1T6E+0T @ BZE+0T o 22E-U1 ca 22E+00 o
S0E-04 4000« 0 o1 7nexs2 |Glufosinate-ammonium 24E+01 nc 3.5E+02 ac 1.5E+00 nc 1.5E+01 ac
A40E04 4 29E04 h O 01  76534-4 Glycidaldehyde 24E+01 oc 3.5E+02 ac 1.0E+00 oc 1.5E+01
T0E 01 10601 1 0 01 tomeie  |Glyphosale BAE+03 nc BBEF04 nc J.7EF0Z nc JBET0T e
S0E065 S0E0S ¢ 0 01  6%s06-902 |Haloxvfop-methvl 3.1E+00 ac 4.4E+01 ac 1.8E-01 nc 1.8E+00 ac
13602 13602 ¢ 0 o1 9277273 |Harmony 79E+02 o 1.1E+04 oc 4.7E+01 oc 4.7E+02 ac
456400 1 S0ED04 . A46F00 . SOE04 1 O O% 76448 Heplachlor TIE-U0T o DJE-U1 @ TOE-03 o 10E-UZ2 | 2.3E+01 1.0e+00
91E400 .« 13E05 4 9ae0u 4 13808 ¢ 0 o1 w2e572-3  |Heptachlor epoxide §3E-02 ca+ 27E-01 c+ 7.4E-04 cor 7.4E-03 | 7.0E-O01 3.0E-02
206-03 20603 « 0 01 87621 Hexabromobenzene 1.26+02 nc 1.8E+03 ac 7.3E+00 ac 7.3E+01 nc
16E«00 i BOE-04 1 16E00 i BOEO4 <« O O1 118.7a1 Hexachlorobenzene JOE-UT @ 15E+00 o 42E-03 & 42BE-02 2. 0E+00 1.0E-01
7BE02 1 30E04 o . 78602 1 30E-04 1 O 01 67683 Hexachlorobutadiene 6.2E+00 ca 3.2E+01 ca~ B8.6E-02 - B6E-01 ca-| 2.0E+00 1.0E-01
636400 “63Ew00 0 004 319846 HCH (alpha) 90E-02 ca 59E-01 « 1.1E-03 o 1.1E-02 5.0E-04 3.0E-05
186400 4 186400 1 0 004 319857 HCH {befa) 32E-0T o 27E300 ca J7E-03 o 37E-UZ 3.0E-03 T.0E-09
VIEXO0 h 3004 4 13EW00 4 3JOE04 ¢ O 004  56-69.8 HCH (aamma) Lindane 4.4E-01 car 29E+00 o 52E-03 o 62E-02 | 9.0E-03 5.0E-04
VEESOO 4 1BEAOU o 0 004 608731 HCH-technical 3.2E-01 c« 21E+00 ¢« 3BE-03 @« 3.7E-02 3.0E-03 1.0E-04
TOEQ3 20605 h O 01 77474 Hexachlororvclopentadiene FIEF02 ac BIYEFUT nc 7.3E-02 oc ZO6E+UZ e JUEH02 2UE+01
62603 466103 4 o 03 wave-14-3 | Hexachlorodibenzo-p-dioxin mixture (HxCDD) 7.8E-05 ¢ 4.0E-04 o 15E-06 e 1.1E-05 o
14E02  + 10E03 1 14€02 4 10EG3 1 0 01 67721 Hexachloroethane 3.5E+01 ca 1.8E+02 ca 4.8E-01 ca 4.BE+00 ca| 5.0E-01 2.0E-02
J0E0A 10604 1 O 01 70304 Hexachlorophene TBEF0T nc 2BE+0Z2 o TAE+¥00 ac 1T.TE+0T e
VIO 4 3UEO3 .« 1IE01 4 30EG3 1 0 01 121824 Hexahvdro-1.3.5-trinitro-1.3.5-triazine 4.4E+00 - 2.2E401 o 6.1E-02 @ 6.1E-01
20E06 20606 1 0 01 822.06.0 1.6-Hexamethylene diisocyanate 1.7E-01 ac 25E+00 nc 1.0E-02 nc 1.0E-01 &
60E02 h STEV2 i 1 110-54.3 n-Hexane TAEH0Z sa TTEH0Z s 2TEHUZ e 30E+UZ o
302 4 33602 ¢ 0 o1 si2ss.0a2  |Hexazinone 2.0E+03 nc 29E+04 ac 1.2E+02 nc 1.2E+03 nc
S0E-02 1 50E02 1 0 01 2681410 |HMX 31E+03 nc 44E+04 o 18E+02 nc 1.8E+03 nc
I0E00 & - TIEm 4 G 01 302012 Hvdrazine. hivdrazine sullate TBEOT & B82EUT « JOE04 o 22E02 o
J0EU0 o 176001 @ 01 6044 Hvdrazine. monomethyl - 1.6E-01 « B8.2E-01 e 4.0E-04 o 22E-02 o
306000 n VIEMN 01 57147 Hydrazine, dimethyl : 16E-01 «w B8.2E-01 « 40E-04 ¢ 22E-02
57600 1 7647.0v.0  [Hydroqen chioride ZTEFOT oc
30E03 20604 1783064 {Hvdroaen sulfide 1.0E+00 onc 1.1E+02 oo
40E02 b 40E02 4 0 01 123N8 p-Hydroquinone 24E+03 oc 3.5E+04 ac 1.5E+02 ac 1.5E+03
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Key 4=IRIS n=HEAST n=NCEA »=WITHDRAWN 0=0iher EPA DOCUMENTS (=ROUTE EXTRAPOLATION ca=CANCER PRG nc=NONCANCER PRG 51 1=SOil. SATURATION max=CEILING LIMIT *(where: nc < 100X ca) **(where. nc < 10X ci

1o

S R FOR PLANNING PURPOSES: i
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRGs) SOIL SCREENING LEVELS
V skin . . e e e Migration lo Ground Water
.. SFo RiDo SFy RiDt O abs CAS No Residential Industnal Ambient A Tap Wate DAF 20 DAF 3
1{mg/kg-4) {myikg-d) 1{mg/kg-d) (mg/kg-d) C soit Soil {mg/kg) Soil (mg/kg) (ug/m3) {ugh) (my/hg) {ing/hy!
: - , - e PTG A SR e e attet ST S
13802 1302 ¢ 0 01 35554450  |Imazalil 7.9E+02  nc 1.1E+04 nc 4.7E+01” nc 4.7E+02 nc
25601 4 25601 s 0 0y #3337 [lmazaauin 1.5E4+04 nc 1.0E+05 mex 9.1E+02 ac 9.1E+03 nc
40E-02 40602 « 0 01 238734197 |lprodione 24E+03 oac 35E+04 ac 1.5E+02 nc 1.5E+03 nc
J0E0  n 0 7430896  [lfoN Z3E+04 nc 1.0EF05 mex TIEF0T «c
J0E01 o JeE0 4 3 18831 Isobutanol 1.3E+04 ac 4.0E+04 sa 1.1E+03 ac 1.8E+03 ac
BSE04 . 20E01 1 9504 4 20601 4 0 01 78501 \sophorone 5 1E+02 ca+ 2.6E+03 ca 7.1E+00 0 7.1E+01 o 5.0E-01 3.0E-02
VSE 02 1 15E02 r 0 01  33sz0530 [Isopropain 92EF02 e T3EV0d ac D.OET0OT ac S5.5EF02 nc
VOEMY 1€ ¢ 0 01 s32sas  |lsopropvl methvl phosphonic acid 6.1E+03 oac B8.8E+04 nc 4.0E+02 o 3.6E+03 «nc
50E-02 S0E02 « 0 01  s2ss8.507 |lsoxaben 3AE+03 nc 44E+04. nc 1.8E+02 oc 1.8E+03 onc
18E+01 o 1BE+01 ¢ o 01 143-50-0 Kepone 2/E-02 ca 14E-01T ca 3.7E-U04 @ 3./E-03 ca
20603 20603 « 0 o1 7750634 |Laclofen 1.2E4+02 o 1.BE+03 ac 7.3E+00 ac 7.3E+01 nc
PRGs Based on EPA Models {IEUBK 1994 and TRW 1956) 7439921 |Lead 4.0E+02 e 7.5E+02 nc
TOE07 0 01 78002 Tead (tefraethvl) BI1E-03 nc BBEUZ nc JBE-U3 wc
20603 4 20603 1 0 01  330-552 Linuron 1.2E+02 ac 1.8BE+03 nc 7.3E400 ac 7.3E4+01 ac
20602 [ 7439032 {Lilhium 1.6E+03 oc 4.1E+04 e 7.3E+02 nc
20601 20E01 ¢ 0 01 83055 996 |LONdax T2E¥0d nc TOEFD5 max 7 JEFUZ ac 7.3EF0T oc
20802 20602 1 0 01 121.75.5 Malathion 1.2E+03 o 1.BE+04 nc 7.3E+01 ac 7.3E+02 ac
TOE 0 10E0Y ¢ 0 01 106-316° Maleic anhydride 6.1E+03 nc B8.8E+04 o 3.7E+02 ac 3.BE+03 ac
S0E01 S0E01 ¢ 1 123331 aleic hvdrazide T7EF0T nc 24EF03 < TBEF¥03 o JO0EFOT nc
20605 b 20E05 ¢ O OV 109773 Malononitrile 1.2E+400 onc 1.8E+01 ¢ 7.3E-02 ac 73E-01 «nc
30602 30602 « 0 01 eowo?7  |Mancozeb 1.8E403 nc 26E+04 o 1.1E402 o 1.1E+03 nc
60E02 o S50E03 1+ G6O0ED2 1+ 50E03 ¢ 0 01 12427382 |[Maneb 8.1E400 ca 4.TE+01 ca T.1E-01 o 1.1E4+00 <
24602 14605 1 0 7439965 |Manaanese and compounds 1.8E+03 nc 3.2E+04 ac 5.1E-02 oc 8.BE+02 ac
90E-05 h QUEVS s O 0%  $50-10-7 Mephosfolan 5.5E+00 oc 7.9E+01 ac 3.3E-01 nc 3.3E+00 ac
30E-02 30602 1 0 01 24307-26-4 epiquat TBETO3 nc 2.6EF03 nc VT.IEF0Z2 nc TIEF03  nc
26602 o VO0EOY w  2ZSE02 ¢ 10E01 (O 01  149:30-4 2-Mercantobenzothiazole 1.7E+01 ca B8.5E+01 c 2.3E-01 « 23E+00 <
S0E08 . 0 2487947 |Mercury and compounds 2.3E+01 wc 6.1E+02 ac 1.1E+401 e
B6E-05 1 7439.97 6 Mercury (elemenlal) JAIE-UT  ne
1004 o o1 22067626 |Mercury {methvl) 6.1E+00 oac B.BE+01 ac 3.6E+00 ac
30E-05 4 J0E05 ¢ 0 01 150505 Merphos 1.8E+00 oac 26E+01 nc 1.1E-01 ac 1.1E400 nc
I0F 05 4 30E05 ¢ 0 01 78488 Merphos oxide THE+00 ac 26E+0T nc 1.TE-07T ac 1.TE+00 ac
60E02 80E02 « 0 01  srewasa  |Metalaxvi 37E+03 ac 53E+04 oac 2.2E+02 nc 2.2E+03 nc
10E-08 4 20604 b1 126-68-7 Methacrylonitrile 2.1E+00 wc B8.8E+00 nc 7.3E-01 ac 1.0E+00 oc
S0E-05 S0E05 ¢ 0 01 1265926 |Methamidophos FAET00 ac A4.4EF0T nec 1.BE-O1 nc T.BE+00 oc
SUE-01 1 SOE-01 5 0 031 67:56 Methanol 31E+04 o 1.0E+05 mex 1.8E+03 nc 1.BE+04 nc
VOE03 10E03 ¢ 0 01 950-37-8 Methidathion 6.1E+01 oc B8.8E+02 nc 3.7E+00 ac 3I.6E+01 nc
25E02 1 25602 ¢ 1 1752.77-s  [Methomyl AAE+0T oc TOE+DZ "ac U TEH+0T nc 1.5BE+02  ac
S0E-03 SUE-03 0 01 72435 Methoxvchlor 3.1E+02 nc 4.4E+03 ac 1.8E+01 o 1.8E+02 1.6E+02 8.0E+00
VOE LS h SIEDI 4 0 01 106-86-4 2-Methoxyethanol 6.1E+01 ac BBE+02 ac 2.1E+01 oc I6E+01 «c
20000 20605 ¢ 0 01 110456 72-Melhoxvethanol acetale T2E+07 nc V1.BEF03 ac 7.3EF00 e 7.9EF0T ac
4BE02 n a6E-02 0 01 ue592 2-Methoxv-5-nitroaniline 1.1E+01 o 54E+01 o 1.5E-01 « 1.5E+00
10EW00 VOE.00 1 1 79209 Methyt acetate 2.2E+04 oc 96E+04 o 3.7E+03 oc 6.1E+03 ac
30602 n 30602 5} 96333 Methyl acrylale 7OET0T oc 2.3EF02 e V.IET0Z nc 1BEFUZ ac
24E01  h 29600 0 01 95534 2-Melhvianiline (o-toluidine) 20E+00 ca 1.0E+01 ¢ 28E-02 « 2BE-01 «
18E07  n 18601 0 01 63215 2-Methylaniline hydrochloride 27E+00 ¢ 1.4E+01 c« 3.7E-02 @ 3.7E-01
10E+00  x 10E+00 ¢ O 01 79.22:1 METRVT chlorocarbonate BIE+04 oc TOE+0D max 3.7E+03 nc 3.6E+04  ac
S0E-0 4 S0E04 ¢ O 01 94746 2-Melhvi-4-chlorophenoxvacetic acid 31E+01 nc 4.4E+02 e 1.8E+00 ac 1.8E+01 ac
VO0E02 10E2 1 0 01 94815 4-(2-Methy!-4-chlorophenoxy) butyric acid 6.1E402 onc B.BE+03 nc 3.7E+01 nc 3.6E+02 ac
1T0EQY 4 TOEOY ¢ 0 01 93652 2-12-MethvI-4-chiorophenoxy) propionic acid BTE+0T o BBE+0Z nc J7E+00 o 36E+0T uc
TUEQ3 10E03 ¢ 0 o1 easaszs | 2-{2-Melhwl-1.4-chlorophenoxy) propionic acid 6.1E+01 nc 8.8E+02 oc 3.7E+00 nc 3.6E+01 ac
BOEO1  + 8GE01 b 1 108-87-2 Methylcyclohexane 26E+03 ac BBE+03 oc 31E+03 ¢ 52E+03 ac
2501 2501 1 5 o1 1ars  |4.4-Melfivienebisbenzeneamine TOE+00 @ OQOE+00 « Z.7E02 o 2.7E0T <
1IN b TOEG4 k1301 h TOEO4 O 01  101-144 4.4'-Methviene bis(2-chloroanitine) 3.7E+00 ca* 1.9E+01 co+ 5.2E-02 ca+ 5.2E-01 car
46E-02 46602 0 01 101611 4,4'-Methylene bis(N,N'-dimethyl)aniline 1.1E+01 c 54E+01 ¢« 1.5E-01 c« 1.5E+00
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Key 1=IRIS h=HEAST n=NCEA x=WITHDRAWN 0=Other EPA DOCUMENTS =ROUTE EXTRAPOLATION ca=CANCER PRG nc=NONCANCER PRG s(1=SOIL SATURATION max=CEWING LIMIT *(whee: nc < 100X n) **(whese nc < 10X ca}

110100

S s ik
TOXICITY INFORMATION SOIL SCREENING LEVELS
Migration ta Ground Waler__
2 SFa RiDo SFi RIDi Ru:ndnnhal DAF 20 DAF 1
{mygrkg-d) (mg/kg-d) 1{mg/ky-d) (mg/kg-d) Soil (ing/kg) 3 (mg/mg) (mg/ng) [
TOEO02 T0E02 ¢ 3 74853 Methylene bromide 6.7E+01 ac 2.4E+02  nc 3.7E+017 ac 6.1E+01 nc
75603 4 GOE-U2 . 186E-03 1 B6E01 a1 75.09-2 Methvlene chloride B.9E+00 c«a 2.1E+01 o 4.1E+00 ca 4.3E+00 2.0E-02 1.0E-03
VIE0E 17601« 0 01 101-68-8 4,4'-Methylene diphenyl diisocyanate 1.0E+01 nc 1.5E+02 oc 6.2E-01 ¢ 6.2E+00 ac
60E-01 . 29600 1 78933 Methvl etlhvl Kelone 73EF03 nc 2BE+0d oc TOEF0O3 nc T.9EF03 nc
1IEW0 0 Vikeou o o1 60 34 4 Methvl hvdrazine 44E-01 «w 22E+00 c« 6.1E-03 c« 6.1E-02
80E02 N 23602 n o1 108-10-1 Methyl isobutyl ketone 79E+02 nc 29E+03 nc B.3E+01 ac 1.6E+02 ac
S7E.0a S7TEO4 o O 01 74-93-1 MethiviMercaptan JBEF0T nc B.OE+02 oc 2TEFO0 o Z2.TE+DUT o
14E000 20807 4 80626 Methvl methaciviate 2.2E+03 uc 27E+03 m 7.3E402 ac 1.4E+03 e
J3E02 n 33602 ¢ o o1 99.55.8 2-Methyl-5-nitroaniline 1.5E+01 o 7.5E+01 ca 2.0E-01 c 20E+00 «ca
25604 1 2504 ¢ 0 01 208000  |MELhvI parathion TBEF0T nc 2.2EF02 ne 9.IEOT nec OIEF00 =
50E-02 SUEL2 ¢« O D1V 95487 2-Methviphenol 316403 ac 44E+04 ac 1.8E4+02 onc 1.8E403 nc 1.5E+01 8.0E-01
506-02 S0E-02 1 0 01 108-39-4 3-Melthylphenol 3.1E+03 nc 44E+04 o 1.BE+02 onc 1.8E+03 nc
50E03  h 50603 1 0 01 106445 |4-Memviphenol JTEFOZ o 44EF03 nc TBEFOT nc TBE¥O0Z nc
206-02  » 20602 ¢ 6 D3 993135 Methvl ohosphonic acid 1.2E403 ac 1.8E+04 ac 7.3E+01 ac 7.3E+02 ac
60E-03  n VIE0Z  h o 25013154 |Methyl styrene (mixture) 1.3E+02 oc 56E+02 oc 4.2E+01 ac 6.0E+01 nc
TOF0z 70t02 1 0 6059 MefhvT styréne (alpha) BBET0Z a1 BBEF0Z su 2BEY02 wc 4 JEF07 ac
BLEOL 4 wiaes s IMethvl tertbutvl ether (MTBE) 3.1E+03 nc 2.0E+01 awce
1 8E 03 VBE 03 1 “CAL-Modified PRG" 1.7E+01 c« 37E+01 ca 3.7E+00 s 6.2E+00 .
15601 1501 « 0 01 51218452 elolaclor {Dual} 9.2E+03 ac TOE+05 max B.5E+02 nc 5.5E+UT
25602 25602« 0 01 2107649 |Metribuzin 1.5E+03 nc 2.2E+04 nc 9.1E+01 ac 9.1E+02
18E+00 x 20604 1 1BE«00 ¢ 20604 ¢ O 01 2385855  |Mirex 27E-01 co 14E+00 ¢ 3.7E-03 « 37E-02
20£03 20603 1 0 01 2212671 |Molinate T2EF02 nc 1.BEF03 e 7.3E+00 nc 7.3E+07 nc
SOE-03 1 ] 7439.98-7 Molvbdenum 3.9E+02 ac 1.0E+04 nc 1.8E+02 o
TUEOV o 10E01  h 0 01 10599803 |Monochloramine 61E+03 oac B8.8E+04 nc 3.7E+02 nc 3.6E+03 nc
20603 20603 ¢ 0 01 300765 Naled T2E+02 nc 1.BEF03 nc 7.3EF¥00 nc 7.3E+07 nc
TOE0V 4 10E01 ¢ 0 0% s209.087 |Napropamide 6.1E+03 ac B.8E+04 nc 3.7E+02 o 3.6E+03 nc
20602 2 744002 6 Nickel (soluble salts) 16E+03 oc 4.1E+04 ac 7.3E+02 ac 1.3E+02 7.0E+00
"CAT-Modilied PRG™{PEA. 1994 T5E+02
8aEO1 [ Nickel refinerv dust 8.0E-03
VIEWGO [} 12035.72:2  |Nickel subsulfide 1.1E+04 o 4.0E-03 o
TEE03  x 15603 1 0 01 1920824  |Nilrapyin GIEFOT nc 1.3EF03 nc H.0EF00 nc D.OEFOT nc
Tap Wales PRG Based on Infant NOAEL (see IRIS) w9758 |Nitrale 1.0E+04 nc
VOE-01  x 10102430 |Nitric Oxide 7.8E+03 nc 1.0E+05 max 3.6E+03 nc
Tap Waler PRG Based on lnfant NOAEL (see IRIS) 14797650 | NIIHE " TOEF03 ac
STE0S STEQS n O 01 88744 2-Nitroaniline 3.5E+00 nac 5.0E+01 nc 2.1E-01 "nc 2.1E+00 oc
S0E-04 SIE04 b 1 98-95-3 Nitrobenzene 2.0E+01 ac 1.1E+02 ac 2.1E+00 oc 3.4E+00 oc 1.0E-01 7.0E-03
7T0E-02 b 70E02 1 0 01 67-208 Nifrofurantoin A3E+F03 oc B.2E+04 e 26E+02 nc 2BE+03 nc
V56100 b 94EPW0 b o 01 56670 Nitrofurazone 32E-01 <« 16E+00 oo 7.2E-04 c 4.5E-02
Vabuz Va oz 0 01 546310 Nitroglycerin 36E+0V 0 1BE+02 ¢o 4.BE-01 o 4.8BE+00
YOEO1 T0E01 ¢ 0 01 556.86 7 Ritroquanidine BYET0T nc OBEFOA nc J.7EF0Z oc JOBEFOT oc
B0ED3 BOEO3 1 0 01 100.02.7 4-Nitroohenol 4.9E+02 o 7.0E+03 ¢ 2.9E+01 nc 29E+02 nc
G4E00 1 STE03 o 94EW00 n STEOI 4 1 79468 2-Nitropropane 7.2E-04 «  1.2E-03
54E+00 4 S6E+0D 1 924-16-3 N-Nilrosodi-n-bulylamine ZAE02 @ GIE-02 « 126-03 c 20E-03 <
286400 4 2BES00 4 o o1v mesa7  |N-Nitrosodiethanolamine 1.7E-01 c BBE-01 c« 24E-03 o 24E-02 o
VEI02 VSEN02 4 0 01 55185 N-Nitrosodielhylamine 32603 « 16E-02 ¢« 45E-05 @ 4.5E-04 a
SIE) 1 4SE 01 4 D 01 62758 N-Niroscdimethviamine OBE-03 @ 48E02 & 14E-04 @ T3E03 <
4903 BUEDS ¢ 0 01 88306 N-Nitrosodiohenviamine 99E+01 o 50E+02 o 14E+00 c 1.4E+01 | 1.0E+00 6.0E-02
TOEWOD o 7GEA00 ¢ 6 01 621647 N-Nitroso di-n-propylamine 6.9E-02 ca 3.5E-01 ca 96E-04 o 96E-03 5.0E-05 2 0E-06
77601 1 22600 1 o 01 10595956 |N-Nilfoso-N- melhvlelth—ne T2E02 @ TIEDOT o 31604 @ J1EDT «
21E:00 2316400 4 6 01 930852 N-Nitrosonvrrolidine 23E-01 c« 1.2E+00 e 3J.1E-03 ca 3.2E-02 «ca
10602 0 10E02 1 1 §0.08-1 m-Nilrotoluene 3.7E+02 nc 1.0E+03 s 3.7E+tD1 nc 6.1E401 nc
T0E02  n T0E02 ¢ 1 36722 o-Nilfololuene 37EY0Z nc T1OEH03 st 3.7EF¥01 wc B.IEFOT nc
VOE-U2  n VOE02 0 4 98-890 p-Nitrotoluene 3.7E+02 e 1.0E+03 sa 3.7E4+01 ac 6.1E+01 ac
40802 4 40E02 4 0 o1 27231aa32 |Norflurazon 2.4E+03 o 3.5E+04 ac 1.5E+02 ac 1.5E+03 ac
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Key 1=IRIS h=HEAST n=NCEA «WITHDRAWN 0=Other EPA DOCUMENTS 1=ROUTE EXTRAPOLATION ta=CANCER PRG nc=NONCANCER PRG si1=SOIL SATURATION max=CEWING LIMIT *(wheie. nc < 100X ca) **(where nc < 10X ca)

V..o 100

FOR PLANNING PURPOSES i
CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRGs) SOIl. SCREENING LEVELS
V skin e . - FE VSO Migration 1o Ground Waler
SFo RIDo Sk RiDy O abs. CAS No Rusidenti ! ial Ambient Alr ~DAF 20 DAF ¥
1{mg/kg-d) (igikg-d) 1{mg/xg-d) (my/ky-d) C soils Sout (ingrkg) Soil (mg/kg) (ug/m*3) } (mwhg) tnghg
. 4 S G e
70E-04 70E04 ¢ 0 01  8ss09196 |NuStar 4.3E+01 nc 6.2E+02° nc 2.6E+00 nc 2.6E+01 nc
IUE03 30603 0 o1 azssss2o  {Octabromodiohenvl ether 1.8E402 nc 26E+03 ac 1.1E+01 nc 1.1E+02 ac
20603 1 20603 ( O 01  152.16-8 Octamethylpyrophosphoramide 1.2E+02 oc 1.8E+03 ac 7.3E+00 nc 7.3E+01 o
S0E02 . S0E02 ¢ 0 01  1s04s883 |Oryzahn 3TEF03 nc A3AEF04 e 1.BE402 nc 1BEF03 ne
5UE-03 50603 ¢ O 01 w666 30.6 | Oxadiazon 31E+02 ac 4.4E+03 oac 1.BE+01 ac 1.8BE+02 «c
25602 25602 ¢ 0 01 23135-220  |Oxamyl 1.5E+03 oc 22E+04 oc 9.1E+01 ac 9.1E+02 ac
30E03 30E03 0 01  4z874.003 |OXyHuoien TBEF0Z2 nc 2BEF03 ac T.JEF¥0T nc T.IE+02 ac
VIE-0Z 13E02 ¢ 0 00 76rsa 620 |Paclobutrazol 7.9E+02 oc 1.1E+04 ac 4.7E+01 ac 4.7E402 e
45603 4 45603 1 0 01 4685147 Paraquat 2.7E+02 nc 4.0E+03 ac 1.6E+01 oc 1.6E+02 oo
60E-03 h 60EO3 1 O 01 $6-38-2 Parathion JTEF0Z nc O3EH03 ac 22EH0T ac 2.2E+02 nc
SUEULZ  n 50602 ¢ 0 01 14712 Pebulate 3.1E4+03 oac 44E+04 o 1.8E+02 oc 1.8E+03 ac
40E02 a0E02 ¢ 0 01 acasr-a21  |Pendimethalin 24E+03 o 35E+04 nc 1.5E+02 uc 1.5E+03 ac
23602 n 23F 02 ¢ 0 01 87.843 Pentabromo-B-chioro cyclonexane ZIEF0T @ TIE+0Z2 0 29E-07 ca Z2BE+00
20L03 2oe03 0 0 01 a2s3ass  [Pentabromodiohenvl ether 1.2E+02 o 1BE+03 nc 7.3E+00 oc 7.3E+01 ac
BOE-04 1 BOEQY 1 0 01 808935 Pentachlosobenzene 4.9E+01 ac 70E+02 oc 2.9E+00 ac 2.9E+01 uc
26E.01 b 30E03 1 26F 0V 1 J0E03 ¢ O 01 8268 8 Pentachloronitrobenzene TOE+00 o 9SE+00 « 2Z5E-U02  26E-01 o |
VeLUd o BOE02 ¢ 1ZEUl 0 30LUZ 4 U 025 BIBLS Pentachiorophenol 30E+00 o 1.1E+01 ca 56E-02 & 56E-01 o | 3.0E-02 1.0£-03
50L 04 x o woiwu3  |Perchlorate 3.9E+01 ac 1.0E+03 e 1.8E+01 nc
50E-02 S0ED2 1 0 01 52615 531 |Permelhnn TIE+0T nc 44E+04 nc TBE+0Z e 1.BE+03 nc
25603 4 25601 ¢ 0 031 13684634 |Phenmedipham 1.5E+04 onc 1.0E+05 max 9.1E+02 nc 9.1E+03 e
6DE-01 GOEOL 1 O 01 108952 Phenol 37E+04 ac 1.0E+05 max 2.2E+03 ac 2.2E+04 ac | 1.0E+02 5.0E+00
20603 = 20603 « 0 01 92842 Phenothiazine T2EF02 ac TBEFOT ac 73E¥00 nc 7.3E+0T
6UEWS 6OE-03 1 0 01 108-45-2 m-Phenvlenediamine 37E+02 ac 53E+03 ac 2.2E+01 ac 2.2E+02 nc
1E01 b TYEO1 0 01 106503 p-Phenylenediamine 1.2E+04 nc 1.0E+05 max 6.9E4+02 oc 6.9E+03 nc
BOE-05 80E-05 ¢ 0 01 62384 Phenyimercuric acetate FOE+00 nc 70E+07T nc Z9E-UT nc ZBE+00 o
VOE03 b VSE03 0 01 90437 2-Phenviphenol 25E+02 <« 1.3E+03 o 3.5E+00 ca 3.5E+01
20604 20604 ¢ O 01 208022 Phorate 1.2E+01 oac 1.8E+02 nc 7.3E-01 ac 7.3E+00 nc
20602 1 20602 ¢ 0 01 732116 PRGsmel T2E+03 nc T we 7.3E+01 nc 7.3EF02 nc
J0E0e seEws 1 0 o1 7eossi2  |Phosphine 18E+01 nc 26E+02 nc 3.1E-01 ac 1.1E+01 oc
29E03 i 7664-38-2  |Phosphoric acid 1.0E+01 nc
20605 1 0 7723140 | PROSPROTUS [White) 1.0E+00 nc 4.TE10T nc 1.3E-07T  nc
10E+00 n 10E«00 1« 0 01 100-21-0 o-Phihalic acid 6.1E+04 oc 1.0E+05 max 3.7E+03 nc 3.6E+04 nc
20E+00 4 34602 h O 01 85449 Phihalic anhydride 1.0E+05 max 1.0E+05 mex 1.2E+02 nc 7.3E+04 ac
70E02 7002 ¢ 0 01 1mwoz1  |Picloram A3ET0T e B.2EF+04 nc 2BEF02 nc 2.BEF03 nc
10602 4 10602 ¢ 0 o1 23505411 | Pirimiphos-methvl 6.1E+02 oc 8.8E+03 ac 3.7E+01 nc 3I6E+02 &
BOE-D0O h TOE06 h BYEO0 & TOE0B 4 O 03 Polybrominated biphenyls 5.5E-02 ca 2.8E-01 ca* 7.6E-04 car 7.6E-03 ca*
200.00 20600 1 T ow 1w |Polvchioninaied biphenvis (PCBS) 22E0T & 1O0E+00 c JAEDVI o 34E-02 o
70E02 4+ 70605 1 ZOEG2 4 7OE05 4 0 014 12674112 Aroclor 1016 3.9E+00 o 2.9E401 ca= 9.6E-02 - 9.6E-01 cu
206000 o 20000 4 0 D14 1104282 Aroclor 1221 2.2E-01 c« 10E+00 ¢ 34E-03 ca 34E-02 o
20E+00 ¢ 206400 4 0 014 114196 5 Aroclor 1232 2P2E0T @ TO0EF00 e J4E-03 @ 3J4E-U2
20E+00 206400 0 014  53469-219 Araclor 1242 22E-01 o 1.0E+00 ¢« 3.4E-03 ¢« 34E-02
206.00 o 206400 4 o 0w 1272286 | Aroclor 1248 22E-01 o 1.0E+00 ca 3.4E-03 c« 34E-02
20E+00 1 20E05  20E+00 i 20E05 ¢ O 014 11097691 Aroclor 1254 Z2E-0T ca~ T.0EF00 ca* J.4E-U3 ca+ 3.4E-U2 ca*
20E+00 20E00 0 014  11096-82-5 Aroclor 1260 22E-01 «w 1.0E+00 o 3.4E-03 c 3J4E-02 o
013 Polynuclear aromatic hydrocarbons (PAHs)
60E-02 60E02 ¢ 3 83329 Acenaphiiene FTETOT o 3.BEF04 nc 2.2EF02 ne S.JEF0Z2 ac 5. 7e+02 2.9E+01
J0E01 IE0 1 3 120127 Anthracene 2.2E+04 onc 1.0E+05 max 1.1E+03 oc 1.BE+03 ac | 1.2E+04 5.9E+02
7IE-00  n 31E01 a 0 013 56553 Benz[alanthracene 6.2E-01 ca 2.9E+00 o« 22E-02 « 9.2E-02 . | 2.0E+00 8.0E-02
TIEO n IIE0L a 0 013 205992 Benzoiblilucranthene B2E-0T o 29E+00 e« 22E-02 o 3B2E-02 o 5 OE+00 2.0e-01
7302 o 102w 0 013 207089 Benzolklfluoranthene . 6.2E+00 ca 29E+01 o 22E-01 o 9.2E-01 | 4.9E+01 2 0E+00
"CAL-Modified PRG" (PEA, 1994) 6.1E-00 |
T3E00 31E+00 n C 013 50328 Benzojalpyrene B2E02 @ 20E-01 o« Z22E-03 « U2EU3 o 8.0E+00 4.0E-01
“CAL-Modified PRG" (PEA. 1984) 1.5E-03
73603 o 31603 n 0 .013 218019 Chrysene 6.2E401 o 29E+02 c 22E+00 o B8.2E+00 c« | 1.6E+02 8.0E+00
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Key 17IRIS n=HEAST n=HCEA x=WITHDRAWN 0=Oines EPA DOCUMENTS (=ROUTE EXTRAPOLATION ca=CANCER PRG nc=NONCANCER PRG si1=SOIL SATURATION max=CEILING LIMIT *(whese. nc < V00X ca) “*(where: nc < 10X ¢a)

o FOR PLANNING PURPOSES; .
wied DO e b tie : i BEFLEAE (VR WA O3 Lo Gkl biHR
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRGs) SOIL. SCREENING LEVELS
. . e o o N Migralion 10 Ground Waler
. SFo RiDo SF1 RIDi Residential I ial Ambient Air Tap Water}&; _ DAF 20
1{mg/kg-d} (mg/kg-d) 1{myrkg-d) (my/kg-d) Soil (my/kg) Soil (mgrkg) (ug/m*3) (ugh) (ng/hg)
TS LT
"CAL-Modified PRG" (PEA, 1994) 6.1E+00
736400 31E00 0 0 013 53703 Dibenzfahlanthracene 6.2E-02 «a 29E-01 o 22E-03 « 92E-03 c 2.0E+00 8.0E-02
40E-02 4 40E02 ¢ 0 013  206-44-0 Fluoranthene 2.3E403 oc 3.0E+04 nc 1.5E+02 o 1.5E+03 o | 4.3E+03 2.1E+02
40E-02 40E02 1 1 86-73-7 Fluorene : 2BE+03 oc JIEF04 o TOEHDZ nc 2.4E+02 nc 5. 6E+U2 2 8E+01
70 0 3IE01 o 0 013 193385 Indenol1.2.3-cdlovrene 6.2E-01 ca 29E+00 e 2.2E-02 o 92E-02 1.4E+01 7.0E-01
20602 B6E04 1 1 91203 Naphthalene 5.6E+01 ac 1.9E+02 ac 3.1E+00 ac 6.2E+00 oc 8.4E+01 4.0E+00
30E02 4 30E02 ¢ 1 128-00-0 Pvrene P3EF03 nc BAEY04 nc T.IEF02 nc T.BET0Z ac 4.2E+03 21e+02
VSE-V 1 9UEO3 4 15601 « QO0E03 ¢ 0 01 67747095 |Prochloraz 3.2E+00 « 16E+01 « 4.5E-02 « 4.5E-01
60E03 1 60E-03 ¢ 0 01 26389360 |Profluralin 3.7E+02 oc 53E+03 nc 2.2E4+01 o 2.2E402 o
15602 4 15€02 ¢ 0 01 1610-18.0 | Promieton G2E+0Z2 nc 1.3E+04 ac D.0E+0T ac 2.0E+02  ac
40E03 o 40603 ¢ 0 01 7287196 |Prometrvn 24E+02 nc 3.5E+03 ac 1.5E+01 nc 1.5E+02 ac
7EE-02 75602 ¢ 0 03 23850565 |Pronamide 46E+03 nc 6.6E+04 onc 2.7E+02 nc 2.7E+03 nc
13E-02 1302 ¢ 0 01 1918-16-7 Propachior TYE+0Z2 e 1.1E+04 ac 4.7E+0T ac 4.7/E+02  ac
SUE03 SOE03 ¢ 0 01  709-98.8 Prooanil 3.1E+02 nc 4.4E+03 ac 1.8E+01 ac 1.8E+02 nc
20602 4 20e02 ¢« 0 01 2n23s58 |Propargite 1.2E+03 o 1.8E+04 nc 7.3E+01 ac 7.3E+02 ac
Z0£03 20603 v 0 01 17187 |Proparayl alconol T2E¥0Z wc 1BEFO3 wc 7IEF00 ac 7.3EF0T e
20602 4 20602 1 0 01 139-40-2 Piopazine 1.2E403 o 1.8E+04 ac 7.3E+01 e 7.3E+02 uc
20602 20602 1 0 01 122.42-9 Propham 1.2E+03 ac 1.8E+04 ac 7.3E+01 ac 7.3E+02 ac
1302 1302 1 0 01 60207901 |Propiconazole TOE+02 ac TTE+0d nc 4.7E+0T nc 4.7E+02 e
VOE01 VIEOT 4 28.62 8 Isopropvibenzene (Cumene) 16E+02 uc 52E+02 ac 4.0E4+02 oc 6.6E+02 nc
VOE02 @ VOE02 ¢ 1 103.65-1 n-Propylbenzene 1.4E+02 o 2.4E+02 s 3.7E+01 onc 6.1E+01 ac
206¢01 n 20E+0t ¢ O 01 57556 Propylene alycol TOEF05 max 1.0E¥05 max 7.3E+04 nc 7.9EF05 nc
TOEGY w TUEGY 1 0 03 111353 Propviene alvcol. monoethvl ether 43E+04 oc 10E+05 max 2.6E+03 oac 2.6E+04 ac
JUEOI n S/E01 4, 0 01 107682 Propylene glycol, monomethyl ether 43E+04 nc 1.0E+05 max 2.1E+03 nc 2.6E+04 ac
24E01 4 B86E03 4+ 13E-02 1+ B6E-03 4 1 75569 Propylene oxide TOE+00 o OTEH00 car D.2E-UT1 car 22E-0T «a
25600 25600« 0 o1 a1dss72.5  |Pursuit 1.5E+04 onc 1.0E+05 max 9.1E+02 ac 9.1E+03 e
25602 25602 ¢ 0 01 s1630581 | Pydrin 1.5E4+03 wc 22E+04 ac 9.1E+01 oc 9.1E+02 nc
T0E03 . TOEO3 1 0 01 110861 Pyridine BA1EF0T nc BBEYDZ nc S.7EF00 nc J.BETOT nc
50E-04 50e-04 ¢ 0 031 13se3.03-8  |Quinalohos 3.1E+01 nc 44E+02 o 1.8E+00 nc 1.8E+01 ac
126001 b 126001 4 0 01 ms Quinoline 4.1E-02 o 21E-01 « 56E-04 ¢ 56E-03
1601 1 30E03 1 (1EO01 1 30E00 ¢ O 01 121 824 RDX {Cycloniie) 4AET00 o+ 2.2E¥0T @ OB TE-0Z a0 G1E-UVT
30E02 4 30602 ¢ 0 01 oss3ess  |Resmethrin 1.8E+03 o 2.6E+04 nc 1.1E+02 oc 1.1E4+03 nc
50602 1 S0E02 1 O 0% 299843 Ronnel 31E+03 nc 4.4E+04 oc 1.BE+02 ac 1.8BE+03 o
40E-03 40E03 5 0 01 83794 Rotenone Z3E+02 nc JIBEFOT ac VOEHDT oc 1.0E+0Z o
25602 25602 + 0 01  7esar-05.0  |Savey 1.5E4+03 nc 22E+04 ac 9.1E+01 ac 9.1E+02 nc
5003 o 01 eso0e |Selenious Acid 3.1E+02 ac 4.4E+03 ac 1.8E+02 e
S0E01 1 0 782482 | SElenum 3BDEF0Z e 1.0EF04 e TBEF02 oc | B.OEF00  JOE-OT
SO0E03 1 0 01 630-104 Selenourea 3.1E+02 ac 44E+03 1.8E+02  nc
BOE02 BOEUZ 1 O 01 7a0s1 802 | Sethoxydim 556403 ac 79E+04 oc 3.3E+02 ac IIE+0I o
SOE-03 o 744022 4 Silvér and compounds JOEH0Z e TOEHDS o TBEFO? oc JAE+01 JOE+00
42601 n SOEWI 1 12600 1 20603 ¢ 0 01 122349 Simazine 4.1E+00 c»+ 2.1E+01 ca 56E-02 « 56E-01
40E-03 4 26620.22-6 | Sodium azide S
27E-01 h  30E-02 1 27601 1 3002 ( O 01 148-18-5 Sodium diethylditiocarbamate TBE00 @ O TE+¥00 o 20E-UZ2 "ca ZO3E-UT ¢
20605 4 20E05 ¢ O 01 62748 Sodium fluoroacetate 1.2E+00 oc 1.8E+01 e 7.3E-02 wc 7.3E-01 nc
10603 1 10603« 0 o1 is2ee | Sodium metavanadate 6.1E+01 oac BBE+02 nc 3.7E+00 s 3.6E+01 ac
60E-01 i 0 7440-24-6 Stronlium. stable 4.7E+04 o 1.0E+05 max 22E+04  oc
J0E03 A0E04 ¢ 0 01 §7-249 Strvchnine 1.8E+01 ac 2.6E+02 nc 1.1E+00 ac 1.1E+01 nc
20601 4 2901 4 1 100-42.5 Styrene 1.7E+03 su 1.7E+03 et 1.1E+03 ac 1.6E+03 nc | 4.0E+00 2 0E-01
TOE 03 n 1oL 03 80076 T 1-SulfonvIhis (3-chlorobenzene) 7BEAOT nc 20E+03 e J.7E+00 e J.BEXOT ac
25E02 4 2502 ¢« 0 01  eseniee0 |Svsthane . 1.5E+03 oc 226404 ac 9.1E+01 nc 9.1E+02
VSEWOS b 156405 b 0 003 1746.016 2,3,7,8-TCDD (dioxin) 3.9E-06 ¢« 27E-05 co 4.5E-08 c« 4.5E-07
70E02 1 TOEQZ 1 0 01 34014181 | TeDuInuron A TEF03 nc B2E+U4 nc 2.6EFUZ nc 2BEF03 ac
20602 h 20602 ¢ 0 01 33e3ses |Temephos 1.2E+03 nc 1.BE+04 nc 7.3E+01 ac 7.3E+02 nc
13E02 o 13802 « 0 01 sgo2s12 | Terbacil 79E+02 oc 1.1E404 oc 4.7E+01 o 4.7E+02 nc
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TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRGs) SOIL SCREENING LEVELS
V skin e s . S Migration lo Ground Water,
SFo RiDo SF RiDy O abs CAS No Residential Induslaal Ambient Air Tap Waterjiiit . DAF 20 VAF |
Uling/ky-d) (tngfky-d) Wing/ky-d) {my/kg-d) C soils Soil (ig/kg) Soil (Ing/kg) (ugim*3) {ugh) (mg/hgl tg/hg
5 X‘ i 2 St i RN Sty i Y5 il bl L Y
25605 n 25E05 ¢« 0 01 1son7es  |Terbufos 1.5E+00™ ac 2.2E+01 ac 9.1E-027 ac 9.1E-01 ac
10E03 VO0E-03 ¢ 0 01  886-50.0 Terbutrvn 6.1E+01 ac B.BE+02 oac 3.7E+00 ac 3.6E+01 ac
30E-04 JOED4 1 0 01 95843 1,2,4,5-Tetrachlorobenzene 1.8E+01 ac 2.6E+02 oac 1.1E+00 nc 1.1E+01 ac
26E02 1 30E02 1+ 26602 |, 30E-02 r 1 630206 1.1.1.2-Telrachioroelhane 3.0E+00 @ 70E+D0 o 2BE-01 & 43E-O1T <
20600+ BOEW2 0 20600 4 GUE02 ¢ 1 76-34.5 1.1.2.2-Teliachloroethane 3BE-01 c« 9.0E-01 o 3.3E-02 o 55E-02 «ca 3.0E-03 2.0E-04
S26-02 a  10E-02 4 20603 n  11E00 a1 127184 Telrachioroethylene (PCE) 57E+00 - 1.9E+01 ca+ 3.3E+00 & 1.1E+00 «a 6.0E-02 3.0€-03
CAT-Moditied PRG™ (PEA. T994] J2ZE-OT
J0E0Z 4 JOEL2 ¢ 0 01 s8.9u2 2.3.4.6-Tetrachiorophenol 1.8E+03 ac 2.6E+04 ac 1.1E+02 o 1.1E+03 ac
2000 206:01 0o 01 5216251 |p.a,a.a-Telrachlorotoluene 24E-02 ca 1.2E-01 o 3.4E-04 o 34E-03 o
24E-02 h 30602 , 24E-02 ¢ 30E02 1 O 01 96115 telrachlorovinphos ZUEH0T - TOEF0Z2 & 28BE-0T « 2BE+00
50604 50604 « 0 01 3889245 | Tetraethvidithioovrophosphate 31E+01 ac 4.4E+02 ac 1.8E+00 oc 1.8E+01 nc
76603 o 21E01 n  B8E03 o B6E02 o O 01  109.939 Tetrahydrofuran 64E+01 @ 3.2E+02 c« 99E-01 « B88E+00
G6E-05 1 ) 746186 | Thaflium and compounds S2EF00 o T3EF0Z oc ZAEF00 nc
10E02 10602 ¢+ 0 o1 2824776 |Thiobencarb 6.1E+02 nc B.8E+03 nc 3.7E+01 ac 3.6E+02 o
1UEQ)  w 1001 1 0 01  HA Thiocyanate 6.1E+03 nc 1.0E+05 max 3.7E402 nc 3.6E+03 ac
JOE04 & 30604 ¢ 0 01 30156 184 | THiOTANOX TBEFOT e 2BEF02 e T.JEFO0 nc TAEFOT wc
GOEUZ 4 GOEWZ 1 0 01 2364058 | Thiophanate-methvi 4.9E403 uc 7.0E404 o 2.9E+02 o 2.9E+03 o
50603 SGEQ3 1 0 01 13726 8 Thiram 31E+02 nc 4.4E+03 o 1.8E+01 nc 1.8BE+02 ac
60E01  h [) Tin (indraanic. see Inbulyltin oxide Tor organic im) |4 7E+04  ac 1.0E+05  max PIEFOT e
20601 VIEGU o 106-88.3 Toluene 52E+02 sa 5.2E+02 sa 4.0E+02 o 7.2E402 ac | 1.2E+01 6.0E-01
12600 h S2E400 4 0 01 95807 Toluene-2,4-diamine 1.5E-01 « 7.7E-01 & 21E-03 @ 21E-02
60E01 b 60EO01 ¢ O 01 9570 5 Toluene-2 5-diamine 3.7E+04 o 1.0E405 "max 22EF03 oc 2.2E+07 o
20601 20601 ¢ 0 01 623405 Toluene-2.6-diamine 1.2E+04 ac 1.0E+05 max 7.3E+02 nc 7.3E+03 ac
19E-01 19601 ¢ 0 01 106490 p-Toluidine 26E+00 o 1.3E+01 o 35E-02 o 35E-01 o
1TIE00 T1E00 0 01 8001.35.2 Toxaphene 44E-01 «a 22E+00 o 6U0E-U3 ca G.TE-02 o JTE+01 2.0E+00
7SE03 7S€03 1 0 01 scea1-256 | Tralomethrin 4.6E+02 oac 6.6E+03 nc 27E+01 ac 2.7E+02 nc
13802 1302 ¢ 0 01 2303475 |Triallate 79E+02 oc 1.1E4+04 o 4.7E+01 ac 4.7E+02 nc
10E-02 10E02 ¢ 0 01 32097505 | Iiasulfuron BTEF02 nc BBEFUT ac S.7EFOT e JBEFOZ ac
SUELY SUEU3 1 0 01 615543 1.2.4-Tribromobenzene 31E+02 ac 4.4E+03 nc 1.BE+01 nc 1.8E402 ac
004 0 01 56359 Tributyltin oxide (TBTO) 1.8E+01 nc 26E+02 ac 1.1E+01 ac
I4E02  n 33002 0 01 634.93.5 2 4 B-Trichloroanlne 14E+01 @ 73E+0T o 20E-0T o 20E+00 ..
29602 n 29E02 o o+ 3wesso2  |2.4.6-Trichloroaniline hvdrochioride 1.7E+01 « B5E+01 e« 23E-01 ca 23E+00
10E-02 S7E02 b 1 120.82-1 1.2,4-Trichlorobenzene 6.5E+02 ac 3.0E+03 s 2.1E+02 o 1.9E+02 o 5.0E+00 3.0E-01
20602 o 29E0Y o 1 71556 1.1.1-Trchloroethane 6 3E+02 ac 14E+03 a0 1.0E+0T oc D 4E+DZ e 2. 0E+00 TOE-07
S/EV2  +  40E-03 . SGEO? «  40E-03 4 1 79.005 1.1.2-Trichloroethane 8.4E-01 ca- 1.9E+00 o 1.2E-01 ca 2.0E-01 o 2.0E-02 9.0E-04
PIE02  w GOE-03  x  GUEO) 0 GOEDY 4 1} 79.016 Trichioroethylene (TCE) 28E+00 ca» 6.1E+00 ¢ 1.1E4+00 - 1.6E+00 ca- | 6.0E-02 3.0E-03
JEDT 2001 b 1 75694 Trichlorofiuoromethane JOE+0Z nc 20E03 sat 7.3EF02 e 1.3E+03 nc
ToE Oy 10E01 ¢ 0 01 95954 2.4.5-Trichlorophenol 6.1E+03 ac 8.BE+04 nc 3.7E+02 uc 3.6E+03 uc 2.7E+02 1.4E+01
VIEUZ Vibwuz o o1 88062 2.4,6-Trichlorophenol 44E+01 0 22E+02 o 6.2E-01 & 6.1E+00 i | . 20E-O1 8.0E-03
VOE 02 VTUEGZ ¢ 0 01 93.76-5 7 4 5-Trichlorophenoxyacelc Acid BIEF02 nc BBET03 ac S.7EOT nc JBETOZ nc
BOE LD BOE0 (0 01 9372 2-(2.4.5-Trichlorophenoxv) propionic acid 4.9E+02 ac 7.0E4+03 ac 2.9E+01 o 29E+02 ¢
SOE-03 o S0E03 1 1 598.77-6 1.1,2-Trichloropropane 1.5E+01 nc 5.1E+01 ac 1.8E+01 nc 3.0E+01 ac
706000 h GOE-D3 1 70E<00 ¢ 5003 ¢ % 96-18 4 T.2.3-Trnichlofopropane T4AE-03 ca 3TE-03 @ YOE-04 o 16E-U3
SUEUI  n SUE-03 ¢ ) 06196 1.2.3-Trichlorooropene 1.2E4+01 wc 39E+01 ac 1.8E+01 ac 3.0E+01 ac
30E:01 BGEW00  n 1 76-13.1 1,1,2-Trichloro-1,2,2-trifluoroethane 5.6E+03 su 5.6E+03 s 3.1E+04 oc 59E+04 e
J0E03 J0E03 ¢ 0 01 sewsosz |Indiphane TBEF02 nc 2B8E+03 ac 1.1E+01 nc 1.1E402 nc
20803 4 20603 1 1 121438 Triethvlamine 2.3E401 oac BBE+01 ac 7.3E400 oc 1.2E+01 nc
TPEO) 4 7SE03 4 /7E0) ¢ 75603 5 0 0% 1562.09-8 Trifluralin 6.3E+01 ca 3.2E402 c» B8.7E-01 o B.7E+00 -
TAE08 - a1 YaE04  n 01 562307 Trimeltic Anhvdride | TIAN) BBEF00 nc 1.2EF02 e BAEOT w S.IE+F00
50E02  w 12603 w1 95638 1.2.4-Trimethvibenzene 52E+01 e 1.7E+02 a0 6.2E4+00 nc 1.2E+D1 nc
BOED2 17603 0 Y 108-87-8 1.3,6-Trimethylbenzene 21E+01 nc 7.0E+01 nc 6.2E4+00 oc 1.2E+01 nc
TIE0:  n TITE02 1 G 01 812881 | Tnmemnvl phosphate TIEF0T & G.7E+0T @ 1.BE- a 1BEYO0 o
30E02 ¢ 30602 4 0 01 99354 1.3.5-Trinitrobenzene 1.8E+03 oc 26E+04 nc 1.1E+02 oc 1.1E+03 ac
VOE02  h V0E-02 1 0 01 478458 Trinitrophenylmethylnilramine 6.1E+02 ac B.8E+03 nc 3.7E+01 e 3.6E+02 ac
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TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRG SOIL SCREENING LEVELS
V skin e e e e e e e Migration lo Ground Waler
. Sto RiDo S RIDy O abs CAS No Residenti Industrial - Ambient Ai¢ Tap Water] OAF 20 DAF 1§
1(mykg-d) (rylkg-d) (mgy/ky-d) (mglkg-d) C Soi {mg/kg) Soil (ag/kg) (uglat3) (ugh) R phwig) [EUTIN)
J0E02 « SOE04 1 30EG2 ¢ 50604 ¢« 0 01 118.96.7 2.4 6-Trinitrololuene 1.6E+01 o B8.2E+01 o~ 2.2E-017 ¢ 2.2E+00 ca-
10601 o 10E00 01 791286 Triphenviphosphine oxide 6.1E+03 o 88E+04 ac 3.7E4+02 o 3.6E+03
14E-02  a 3003w 14E02 4 3O0E01 ¢ 01 115-56-9 Tris{2-chloroethyl) phosphate 3.5E+01 s 1.8E+02 c« 4.8E-01 « 4.8E+00 ¢
20E-04 n 7440610 Uranium [chemical toxicity only) 16E+0T e 4. TE302 nc 1.3E+00  nc
s o v ranezz  |Vanadium and compounds 55E+02 nc 1.4E+04 ac 2.6E+02 oc | 6.0E+03 3.0E+02
VOE-03 4 T0E03 4 0 03 w2y 17 vernam 6 1E+v01 wc 8.8E+02 o 3.7E+00 wc I 6E+01 e
25€E-02 25602 « O 01 s0471-42.8  |Vinciozoln T5E+03 o 22E+04 ac OTEFOT oc OTEFDZ e
VOEOO 57602 1 108054 Vinvl acelalte 43E+02 oac 14E+03 nc 2.1E+02 o 4.1E+02 o | 1.7E+02 8.0E+00
V01 4 B6EO4 1 1IEOL n BEEO4 4 1 $93-60-2 Vinyl bromide (bromoetheneg) 1.9E-01 - 4.2E-01 c 6.1E-02 - 1.0E-01 ca-
VSE«00 . 30E03 4 31E-02 i 29602 4 1 75014 Vinvl chioridé {childiadult) TOE-UT 22E-01T ca 41E-0Z2 < 1.0E-02 7.0E-04
7HE01 4 30E-03 . VU2 4 20602 4 1 15014 Vinyl chloride (adult) 8.3E-01 <
30E.04 JUEG4 ¢ 0 01 81812 Warlarin 1.8E401 o 26E+02 ac 1.1E+00 ac 1.1E+01 «c
206400 2001 x 1 01 1330207 |Xylenes 21E+02 sa 2.1E+02 sa 7.3E+02 onc 1.4E+03 onc | 2.1E+02 1.0E+01
J0E-01 4 [] 74:0666 |ZInC 23ET04 o T.OET05 max 1TIE+04  nc 1.2E+04 6.2E+02
JOE04 0 w7 (Zinc phosphide 2.3E+01 ac 6.1E+02 oc 1.1E+01 «c
50E-02 s0E62 0 031 zizer7  |Zineb 31E+03 o 44Et04 oac 1.8E+02 oc 1.8E+03 «nc
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NOTICE

The policies sef out in this document are inténded solely as guidance; they are oot finat LS.
Environmental Protection Agency (EPA) actions. These policles are not intended, nor can they be relicd
upon, 10 create any rights enforceable by any party in litigation with the United States. EPA officials may
decide 10 follow the guidonce provided in this document, or 10 act al variance with the goidance, based on an
analysis of specific site circumstances. The Agency also reserves the right to change this guidance at any time
withowt public notice.

This guidance is based on policies in the Final Rule of the National Odl and Hazardous Substances
Pollution Contingency Plan (NCF), which was published on March 8, 1990 (55 Federal Repicter B666). The
MCF should be considered the authoritative spuroe
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DEFINITIONS

Term

Drefiniticm

applicable or Relevant and
Appropriate Requiremenis
'ARARS)

—ancer Risk

—onceploal Site Model

Zxposure Parameters

Zxpasure Pathway

=xposurc Point

xposure Route

“imal Bemediation Levels

"Applicable” requirements are those clean-up standards, standards
of contred, and other substantive environmental protection
requirements, criteria, or limitations promulgarcd under faderal or
state law that specifically address a hazardous substance, pollutans,
contaminani, remedial action, location, or other circumstance st a
Comprehensive  Environmental Response, Compensation, and
Liability Act (CERCLA) site. "Relevant and appropriate®
requirements are those clean-up standards which, while not
"applicable” at a CERCLA sitc, address problems or situations
sufficlently similar 1o those encountered at the CERCLA site that
their use is well-suited to the particular site, ARARS can be action-
specific, location-specific, or chemical-specific.

[ncremental probability of an individual's developing camcer over a
lifetime as a result of exposure L0 a poténtial corcinogen.

A "model” of a site developed at scoping using readily available
information. Used o identily all potental or suspected sources of
contamination, types and concentrations of contaminants detected
al the site, potentially contamina led media, and potential exposure
pathways, including receptors, This model is also known as
“eoncepiual evaluation model®,

Wariables wsed in the calculation of intake (e.g., exposure duration,
inhalation rate, average body weight],

The course a chemical or physical agent takes [rom a source 1o an
exposed organism.  An exposure pathway describes a unigue
mechanism by which an individual or population is exposed to
chemicals or physical agents st or originating from a site. Each
exposure pathway includes a source or release from a source, an
exposire poing, and an exposure route, If the exposure point differs
from the source, a transport/exposure medium (e.g., air) or media
(in cases of intermedia transfer) also would be indicated.

A location of poteatial contact between an organism and a chemical
or physical ageni

The way a chémical or physical agent comes in contact with an
organism {ie., by ingestion, inhalation, dermal contact),

Chemical-specific clean-up levels (hat are documenied in the
Record of Decision (ROD)., They may differ from preliminary
remediation goals (PRGs) because of modifications resulting from
consideration of varioos ancertainnies, technieal snd Exposure
factors, a5 well as all nine selection-of-remedy criteria outlined in
the Mational Ol and Hazaidous Substances Pollution Conlingency
Plan {(NCP).

i



DEFINITIONS (Continuved)

Term Definition

Hazard Index (HI) The sum of two or more hazard quotients for multiple substances
andfor multiple exposure pathways.

Hazard Quotien (HOQ) The ratio of a single substance exposure level over a specified rime
period to a reference dose for that substance derived from a similar
éxposure period.

*Limiting” Chemical{s) Chemicalis) that arc ihe kst w be removed (or 1reated) rom a

medium by a given technology, In theory, the comulative residual
ritk for a médium may approximately equal the risk associnted with
the limiting chemical(s).

Preliminary Remediation Goals Initial clean-up goals that (1) are protective of human health and

(PRGS) the environment and () comply with ARARs. They are developed
carly in the process based on readily available information and are
modified 10 reflect resulis of the baseline risk sszessment. They
alst are used during analysis of remedial aliernatives in the
remedial investigation/fTeasibility study (RITFS)

Cruantitation Limit (QL) The lowest lewvel at which a chemical cam be accurately and
reprosfucibly quantitated. Usually equal to the method detection
limit multiplied by a factor of three w0 five, bul varies for different
chemicals and different samples.

Reference Diose (RATY) The Agency's preferred toxicity walue for evaluating potential
noncarcinogenic offects im humans resulting from contaminant
expusures s CERCLA sites.  (See RAGSHHEM Part A for a
discussion of different kinds of reference doses and reference
concenirations. )

Risk-based PRGs Concentration Jevels set at scoping for ndmdu:l chemicals that
correspond 1w a specilic cancer risk level of 10°® or an HOMT of 1.
They are generally selected when ARARs are not available,

Slope Facior (SF) A plausible upper-bound estimate of the probability of a response
per unit intake of a chemical over a lifetime. The slope factor 1S
wied o oestimate an upper-bound probability of an individoal’s
devcloping cancer 98 a result of a lifetime of exposure W 2
particutar level of a potential carcinogen,

Turpel Risk A value that §s combined with exposure and woxicity information 1o
calculate & risk-based concenlralion (&g, rRG} For carcinogenic
effects, the target risk i a cancer risk of 1%, For noncarcinogenic
effects, the warget risk s @ hazard quotient of 1.

iy
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ACRONYMS/ABBREVIATIONS

Acronym/
Abbreviation Definition
ARARS Applicable or Relevant and Appropriate Requirements
CAA Clean Air Act
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFR Code of Federal Reguolations
CWA Clean Water Act
EACG Exposure Assessmemt CGroup
ECADQ Environmental Criteria and Assessment Office
Superfund Health Risk Technical Suppon Center
EF Exposure Frequency
EPa U.S. Environmental Protection Agency
FWo0T Federal Warer Quality Criteria
HEAST Health Effects Assessment Summary Tables
HHEM Human Health Evaluation Manual
H1 Hazard Index
HQ Hazard Quotient
HRS Hazard Ranking System
RIS Integrated Risk Information System
LLW Low-level Radioactive Wasie
MCL Maximum Contaminant Level
MCLG Maximum Contaminant Level Goal
NCP Mational il and Hazardows Substances Pollution Contingency Plan
NPL National Priorities List
OSWER Office of Solid Waste and Emergency Response
OERR Office of Emergency and Remedial Response




ACRONYMS/ABBREVIATIONS (Continued)

Acronyms/

Abbreviation Drefinition
PAJST Preliminary AssessmentfSite Inspection
PEF Particulate Emission Factor
PRG Preliminary Remediation Goal
RAGS Risk Assessment Guidance for Superfund
RCRA Fesource Conservation and Recovery Act
RiC Reference Concentration
RID» Reference Dose
RIFs Remedial InvestigationFeasibility Study
EME Reasonable Maximum Exposure
ROD Record of Decision
RFM Remecdial Project Manager
SARA Superfund Amendments and Reauthorization Act
SDWaA Safe Drinking Water Act
SF Slope Factor
TR Targer Risk
VF Volutilization Facior
WOs State Wartcr Cuality Standards
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PREFACE

Risk Assessment Cuidance for Superfund:  Volwme | — Human Health Evaluation Mamial
(RAGS/HHEM) Part B is one of a three-part serics. Part A addresscs the baseline risk assessment; Part C
addresses human health risk evaluations of remedial aliermatives. Part B provides gujdance on using US.
Environmental Protection Agency (EPA) toxicity values and cxposure information o derive risk-based
preliminary remedial goals (FRGs) for a Comprehensive Environmentsl Response, Compensation, and
Liability Act (CERCLA) site, Initially developed at the scoping phase using readily available information, risk-
based PRGs gencrally are modified based on sile-specific daia gahered during the remedial
investigation ffeasibility study (RLFS). This guidance does not discuss the risk management decisions that are
necessary at @ CERCLA site (e.g., selection of finzl remediation goals). The potential users of Pan B are
those invobved in the remedy selection and implemeniation process, including risk assessors, risk assessment
reviewers, remedial project managers, and other decision-makers.

This manual is being distribuied a5 an interim document 1o allow for a period Of feld testing and
review., RAGSHHEM will be revised in the future, and Pars A, B, and C will be incorporated inio a single
final guidance document, Additional information for specific subject areas s being developed for inclusion
in & later revision. These areas include:

development of poals for additional land uses and exposare pathwanys;
development of shori-term goals;

additional worker health and safety issuves; and

determination of final remediation goals (and stainment).

Comments addressing usefulness, changes, and additional areas where guidance is neéeded should be

U.S. Environmenlal Protection Agency
Tomics Integration Branch (OS8-230)

Oifice of Emerpgency and Remedial Response
401 M Street, W

Washington, DC 20460

Telephone:  202-260-9435
FAX: 202-260-6852




CHAPTER 1
INTRODUCTION

The purpose of this guidance is 10 assist risk
assessors, remedial project managers (RPMs), amd
others imvolved with risk assessment and decision-
making at Comprehensive  Environmental
Response, Compensation, and Liability Act
(CERCLA) sites in  developing preliminary
remediation poals (PROs), This guidance iz the
second part (Part B) in the series Risk Assessment
Guidance for Superfund:  Volume | — Humian
Health Evaluation Manua! (RAGS/HHEM).

Part A of this series (EPA 19859) assists in
defining and completing a site-specific baseline risk
assessment; much of the information in Part A iz
mecessary background for Part B. Part B provides
guidapce on using TL5. Environméntal Protection
Agency (EPAY  toxicity wvalues and
information o derive risk-based PRGs.  Initially
develpped at the scoping phase using readily
available information, risk-hased PRGs generally
are modificd based on site-specific dawa gathered
during the remedial investigation/feasibility siudy
(RIFS). Part C of this series (EPA 1991d) assists
EPMs, sitc engineers, risk assessors, and others in
using risk information both to evaluate remedial
alicrnatives during the FS and to evaloate the
selected remedisl alternative during and afer it
implementation, Exhibit 1-1 illusiraies how the
three parts of RACGS/HHEM are all used during
the ELFS and other stages of the site remediation
process,

The remainder of this introdection addresscs
the defimition of PRGs, the scope of Part B, the
stalutes, regulations, and guidance relevany o
PRGs, steps in identiltving and modifying PRGs,
1he communicition and documentaton of PRGOS,
and the organization of the remainder of this
doament.

1.1  DEFINITION OF
PRELIMINARY
REMEDIATION GOALS

In general, PRCs provide remedial design staff
with lopg-term targels to.use during analysis and

sclection of remedial alicrmatives,  ldeally, such
goals, if achiewed, should both comply with
applicable  or relevant apd appropriate
requirements (ARARs) and result in residual risks
that fully satisfy the MNational O] and Hazardous
Substances Pollution Contingency Plan (NCP)
requirements for the protection of human health
and the epvironment, By developing PRGs carly
in the decision-making process (before the RIFS
and the baseline risk assessment are completed),
design s1aff may be able o streamline the
consideration of remedial aliernatives,

Chemical-specific PRGs are  concentration
goals for individual chemicals for specific medium
and land use combinations sl CERCLA sites,
There are two general sources of chemical-specific
PEGs: (1) concentrations based on ARARS and
{2) concentrations based on rigk assessmCnL
ARARs include concentration limils set by other
environmental regulations (e.g., nO0-ZEr0 Maxinmum
conlaminant level poals [MELOs] set under the
Safe Drinking Water Act [SDWA]). The second
source for PRGOS, and the focus of this document,
i% risk sssesement or risk-based caleulations that
set concéntration lmits using carcinogenic andfor
nonCArcinogenic  toxicity values under specific
cxposure conditions.

1.2 SCOPE OF PART B

The recommended approach for developing
remediation goals is w identify PRGs at scoping,
modify them as needed at the end of the BRI or
during the FS based on site-specific information
from the baseline risk assessment, and widmaigly
select remedianion levels in 1he Record of Decision
(ROD). In order 1o sen chemical-specific PROGs [n
a sfte-specific conmtext, however, sssessors must
answer fundamental guestions about the site.
Information on the chemicals thal are present
onsite, the specific contaminated media, land-use
asumplions, and the éexposure asumptions behind
pathways of individual exposure is netesiary in
order o develop chemical-specific PRGs. Part B
provides suidance for considering this information
in developing chemical-specific PRGs.
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Because Pant B focuses  on  developing
chemical- i af
human health, there are imporiant types of
informaticn that are pot considered and that may
significantly influcnce the concentration goals
nesded 10 sansfy the CERCLA criteria for
selection of a remedy.  For example, no
gmidance. Other types of remedial action “goals’
i addressed in detail include action-specific
ARARs (e, technology- or performance-based
standards) snd focation-specific ARARS,

Throughout Part B, the term “chemical-
specific” should be undersiood 10 refer o both
nonradioactive and radioactive chemical hazardous
substances, pollutants, or contaminanis. Therefore,
the prooess described in this guidance of selecting
and modifying PRGs at a site should be applied 10
cach radionuclide of potential  CoRcern.
Chapter 10 of RAGSHHEM FParnt A provides
backaround information concerning radionuclides,
and Chapter 4 of RAGS/HHEM Part B includes
radionuclide rigk-based equations and a case study
of a hypothetical radiation site.

Thiz puidance only addresses in del |
imitial selection of risk-based PRGs.  Detailed

uidance ing o facio
i modi PRGs doring the
Ii riocess is presented in other UIREN

{see Section 1.3

1.3 RELEVANT STATUTES,
REGULATIONS, AND
GUIDANCE

This scction provides relevant background on
the CERCLA statpte and the regulations created
to implement the statute (le, the NCP). In
addition, other CERCLA guidance documents are
listed and their relationship to the site remediation
process is discussed.

L3l CERCLASARA

CERCLA, as amended by the Superfund
Amemndments and Reauthorizaton Act of 1986
{SARA), i2 the authority for EPA 10 take response
actions, (Throwghout this guidance, reference io
CERCLA  should be understood (o mean
"CERCLA as amended by SARA"

Severnl sections of CERCLA, especially
section 121 (Clean-up Standards), set. out the
requirements and goals of CERCLA.  Two
fundamental requirements are  that  selected
remedies be protective of human health and the
environment, and comply with ARARs, CERCLA
indicates a strong preference for the sclection of
remedial  alternatives  thar  permanently  and
significantly reduce the wolume, toxicly, or
mobility of wastes. To the maximum extent
practicable, the selected remedial alternatives
should efféect permanent zolutions by using
treatment technologics. Both the law and the
regulation (see below) cafll for cost-effective
remedial alternatives,

132 NATIONAL CONTINGENCY PLAN

Regulations implementing CERCLA are found
in Volume 40 of the Code of Federal Regulations
(CFR), Part 300, and are referred o collectively as
the MCP. Section 3000430 of the NCP, and several
portions of the preambles in the Federal Regisier
{35 Federal Regisrer 8666, March 8, 1990 and 53
Federal Regivver 51394, December 21, 1988),
address how the Superfund and other CERCLA
programs are 10 implement the Act’s requirements
and goals concerning clean-up levels.

Mine criteria have been developed in the NCP
1o use in selecting a remedy. These criteria are
listed in the next box The first criterion — overall
protection of human health and the environment
— #& the focus of this document.  This criterion
coupled with compliance with ARARs are referred
t as "threshold criveria® and must be met by the
gelected remedial aliernative. FRGS are developed
to quantify the standards that remedial aliernatives
must meet in order 0 achieve these threshold
criterfi. See the second box on 1he next page for
highlights from the NCP on remediation goals.
133 GUIDANCE DOCUMENTS

There are seweral existing documents that
provide gudiance on related steps of the sie
remecdiztion process.  These  doComents  are
described in the Box on pape fivee  When
documenis  are  referenced  throughout  the
guidance, the abbrevisied titles, indicated in
parentheses afier the full diles and bibliographic
information, are ascd.




—
I NINE EVALUATION CRITERIA FOR

ANALYSIS OF REMEDIAL ALTERNATIVES
(40 CFR 30043 9N}

Threshald Criteria:
« Oeerall Provection of Homan Healrh and 1he
Enssromment
» Compliance with ARARs
Balancing Criterin:
= Long-lerm Effcctivensss and Fermancnce
= Reduction of Tiodcty, Mobility, or Volume
Through Treatment
« Short-term Effectiveness
» Implementabiliny
= Cosl
Moslifying Criteria:
« Siare Acceprance
= Community Acospance

1.4 INITIAL DEVELOPMENT OF
PRELIMINARY
REMEDIATION GOALS

The NCP preamble indicates that, typically,
PRGs are developed at scoping or concurrent with
initial RI/FS activities (e, prior 1o completion of
the baseline risk assessment).  This  ecarly
determination of PRGs facilitales development of
a range of appropriate remedial allernatives and
can focus selection on the most effective remedy.

Development of PRGs early in the RIFS
requires the [ollowing site-specific data:

« media of potential concérn;
« chemicals of potential concern; and
= probable future land use.

This information may be found in the preliminary
astessmentsile inspection (PAJST) reports or in the
conceplual sive model that & developed prior 60 or
during scoping. [When a site is listed on the
Mational Proritics List [NPL]), much of this
information is compiled during the PASSI as part
of the Hoazard Ranking System [HRS]
documentation record.) Once these factors are
known, all potential ARARs must be identified.
When ARARs do not exist, risk-based PRGs are
calculated using EPA health criteria (ie,, reference
doses or cancer slope factors) and default or she-
specific exposure assumprions.

NCP RULE HIGHLIGHTS
RISK AND REMEDIATION GOALS
{40 CFR 300.430e32))

"In developing and, a8 appropriate, Screening
— alternainees, the lead agency shalk: (i) Establish
remedial sciion oljectives speefying conlaminanis
and medin of concern, palentinl  exposure
pathways, and remedistion  poasls, Treitinnlly,
prefiminary remaediation yoals are developsd based
an readity madabie miommation, such as chemienl-
specific ARARS or other reliable information
Preliminary remediation goals shoukd be modified,
84 necessary, 85 niwre information  becomes
available during the RIFS. Final remediation
poak will be determined when the remedy is
selected,  Remediation  goals sholl  establish
acceplable exposure levels that are proleciive of
human healkth 8nd the envirbnment and shall be
developed by considering the following

(A) Appliable o relevant ond  approprinie
requirements ..., and the following lactors:

(1} For syStemic (occonts, acceplable
caxposure  fevels  shall  represent
confentration levels b which the human
papulation, inchuding sepsitive subgroups,
miy be exposed without adverss effeq
during & lifeime or part of o lifetime,
intoeporaling an pdequate margin of
safely;

(2] For known or suspecied cascinogsns,
acospiable exposure levels are generally
conceatration levels 1hat represent am
exogis upper-bound lifelime cancer risk
to an individual of between 107 and 107
msing information on the relationship
between dose and regponse, The 107
risk level shall bBe used as the point of
departure for determining refmedistion
poals for aliernatives when ARARS are
mil svailable o are pob sulficiently
pmmﬂlﬂ: becapse of mulli'plc
comtamimants @b o sie or mofiple
patheways of axposure ,.."

im -baged

i fre of latef on i Ll

i tablish that 5]
meet these soals §§ warrinted. A risk-based

concentration, as calculated in this puidance, will
be considered & final remediation level only afier
appropriste analysis in the RIFS and ROD,




GUIDANCE MY CUMENTS

Risk Assexement Guldance for Superfind: Volume | — Hueran Health Evaluntion Manual Part 4 (EFA 1980a)
(MLAGSHHEM Part A) comaing backerownd mformation and & particularly relevant for developing exposure and
tomsicily assessments that are required when refining chemical-specific risk-based coneentraisons, and scoounting
for site-apecific faoiom soch a8 muliple exposure palways.

Guidmnce for Conducting Remestial Invesiigations and Fegsibility Studies Under CERCLA (EPA 1988c) (RIFS
Cuidance) presents dedailed information about implementing the RUFS and general information on ihe use of
resk-based factors and ARARS in the context of the RIFS.

Cridance on Remedial Action for Conteminsed Cround Water of Superfiond Sites (EPA 1988d0) [(Ground-water
Guidance) details some of the key Bssues in develkpment, eviduation, and selectan of ground-water remedeal
aictions &l CERCLA sites,

CERCIA Compliznee with Other Lawe Mameals (Part 1, EPA 1988n; and Part 11, EPA 1985a) (CERCLA,
Complinnes Manuwils) poeide guidancs for complying with ARARs. Part [ addresses the Resouns Conseration
and Recovery Act (RCRAY), the Clzan Water Act (CWA), and the STYWA; Parl T1 addresses the Clean Adr Act
(CAMA), olher federil satutes, and stae réquirements,

Meshods for Evaliaring the Aturimsent of Clearaip Siendonds (Faliwe [0 Soily and Solid Wante) (EPA 1980e)
and Methods for Eveluaring ihe Anmineent of Cleamip Stondards (Volume 20 Warer) (Drafi, 1963, EPA,
Statlsibcal Poticy Branch) (Arainment Guidance) provide gukdance on evaluating the attainment of remediation
levels, including approprisic sampling and statsical procodures to test whether the chemical concenirations arc
significantly below the remediaion levels.

Jnierim Final Guidance on Deetsion Docwmeans (EFA 19890} (ROD Guidance) provides
guidance that: (1) prescnds standard formals for documenting CERCLA remedial acison decisions; (2) clarifics
the roles and responsibilitics of EPA, siales, and other federal agencics In developing and ssuing decision
documents; and (3) cxplains bow 10 eddress changes made to proposed and selected remedies.

Catalop of Superfind Progros Publicanons, Chaper 5 (EPA 1990a) st all ARARs guidance documents that
have Been mued by EPA, shown in onder of dse of ksuance,

Role of the Baseline Rivk Amessment in Superfiond Rermedy Selection Decions (EPA 1991c) provides darifbealion
on the role of the taseline risk esessenent in developing and sclecting CERCLA remedial alicrnatives.

Gridance for Date Useahility in Risk Assepmery (EPA 19900) {Data Useabilily Guidanee) provides guidance an
how 1o obfain & minimom level of guality for all envirormental annbyticnl dam reguired for CERCLA risk
assessments. It cin assie with determining sample suantitation mits (3005} {or chemical-specihic anakyses,

Cividance on Remedial Actions for Superfund Sites with PCB Cortorunation (EPA 1990¢) deseribes the
recommendad approach for svaluating and remediating CERCLA sives haning PCTD axaraminarion.

Carduciing Rernedial IrveniignionsFearibility Snulies for CERCLA Municipal Landil Sies (EPA 15%1a)
(Municipal Landfill Guidarce) offers guidance on how (o streambfine both the RLTES aad the s2lection of n remesdy
for mumicipal fandils

1.5 MODIFICATION OF
PRELIMINARY

REMEDIATION GOALS

The initial list of PRGs may need to be revised
a5 new dats become available during the RITFS,
Therefore, upon completion of the baseline risk

assessment, it is important to review the media and
chemicals of potential concern, future land nse,
and cxposure assumptions originally identified ai
scoping. Chemicals may be added or dropped from
the list, and risk-hased PRGs may need o be
recalculated using site-specific exposure factors.
PRGs that are modified based on the resulis of the
baseline risk assessment must sl meet the

=5



"threshold criteria” of: (1) protection of human
health and the epvironment and (2) compliance
with ARARs. However, the NCP also allows for
modification of PRG: during final remedy
selection based on the "balancing” and "modifyving”
criteria and factors relating o uncertainty,
expaosure, and technical feasibility.

Final remediation levels are not determined
until the site remedy is ready o be sekected; final
remediation levels are then set out in the ROD,
FRG: are refined into final remediation goals
throughout the process leading wp 10 remedy
selection.  The ROD iself, however, should
include a statement of final clean-up levels based
on these poals, 82 noted in NCP  section
300.430(e)(23(i)(A). In the ROD, it is preferable
t use the term “remediation level” rather than
"remediation goal” in order to make clear that the
sclecied remedy establishes hinding requiremenis.

1.6 DOCUMENTATION AND
COMMUNICATION OF
PRELIMINARY
REMEDIATION GOALS

Clear and concise communication of risk-based
FPEGs amiong ihe risk assessor, the BPM, the
ARAR:s coordinator, she engincers, analviical
chemists, hydrogenlogisis, and others {s imporiant
in the development of FRGs. The involvemeant of
the RFM in the direction and development of
risk-based PRGs @5 important 1o ensure  that
communication i facilitated and that the PRGs
are used effectively in streamlining the RIFS
process,

Because PRGS are most wseful during the
RI/FS (e.g. for sureamlining the consideration of
remedial  alternatives), il is  important o
communicate them o sile engingers 85 SO0 a5
possible. A memorandum from either the site risk
assess0f or the EPM 1o the sife engineers and
others concerned with PROGs would be appropriane
for transmitting the initial PRGs. A bricl cover
page could highlight key assumptions, as well a5
changes, if any, 1o the siandard equations (i.e.,
those presented in this muidance). Following this
briel discussion, the PROGs could be presented
wsing a table similar 10 that in Section 3.4 of this
Euidance.

The RLFS OCuidance recommends that
“chemical- andfor risk-based remedial objectives

associated  with the alternative should be
documented in the final ELFS report o (he exent
possible.” Therefore, the ELFS report 5 & logical
place to present PRGs that have been modified
afer the baseline risk assesament. A summiary
table such as the one developed in Section 3.4 of
Part B could be imcorporated into the RIFS
following the presentation of the baseline risk
assessment. Along with the table, a discussion of
issues of particular interest, such as assumptions
used and the relationship between ARARs and
risk-based PRGs at the site, could be included,
Also, iL is always appropriate to discuss how
findings of the haseline risk SSsctSment waepe
incorporated into the calculation of PRGs,

1.7 ORGANIZATION OF
DOCUMENT

The remainder of this guidance is organized
into three additional chapiers and two appendices.
Chapter I discusses ihe initial identification of
PRGs and provides guidance for modifying
appropriate valoes during the RI/FS. Chapier 3
oullines equations that can be vsed 10 calculate
risk-based PRG: or residential and commercial)
indusirial land wuses.  These equations are
presemied in both  “redoced” format  (ie,
incorporating certain defanlt assumptions discussed
in Chapier 2) and expanded format (i.e., with all
variagbles included 5o that the user of this guidance
can incorpotate site-specific values).,  Particular
considerations regarding radionoclides are provided
in Chapter 4.

Appendix A supports several points made in
Chapter 2 by providing illustrations of remedial
alternatives where one or more chemicals “limdt®
remediation and, thus, represent & major portion
of the residuz| risk. Appendix B lists equations for
media-specific exposure paithways, cnabling the rizk
Rs5es50T (o derive site-specific equations that diller
from those presenied in Chaprer 3.

Throughout Chaplers 2, 3, and 4, case studies
are presenied that illustrate the process of
determining PRGs. These c¢ase stuwdies are
contained in boxes with a shadow box appearance.
Other types of boxed information (e.g, NCP
quoles) B contained in boxes Such as those in
Chapier 1, which have thicker lines on the 1op and
boitom than on the sides.




CHAPTER 2

IDENTIFICATION OF PRELIMINARY
REMEDIATION GOALS

This chapier provides puidance on the inidal
fdentification of PRGs during the scoping phase of
the RIFS.  As discussed in Chapler 1,
medium-specific PRGOS (ARAR-based andfor
risk-based) should be identified during scoping for
all chemicals of potential concern wsing readily
ivailable information. Sections are provided in
this chapter on how 10 use this information o
identify media and chemicals of potential concern,
the most appropriate fulure land use, potential
exposure pathways, wxicity information, potential
ARARS, and risk-based PRGOS, Finally, a section
is provided on the modification of PRGs.

When using PRGs developed during scoping,
the desien énrineers should understand thai th
may be modified significantly  depending  om
information gathered about  the site.  The
subsequent  process  of  ddentifying  key  site
contaminants, media, and other facbors (Le., during
the baseline risk assessment) may reqgaire that the
focus of the RIFS be shified (e.p, chemicaks
without ARAR:s may botome more of less
important).  Thus, the design of remedial
alternatives should remain  Aexible until the
madified (Le., more final) PRGOS are available,

Frior io identifving PRGs during scoping, a
conceptoal site model should be developed [(see
the next box).  Originally developed 10 aid in
planning sive activites (eg. the RLFS), the
conceptual site model alse contains information
that is wvaluable for identifying PRGs.  For
example, It can be relied wpon o Mentify which
media and  chemicak peed FROGs Muore
information on developing and wsing a conceptual
site model during the RIFS process can be found
in Chapier 2 of the R1FS Guidance and Chapter 4
of BAGS/HHEM Part A,

To illestrate the process of calculating
risk-based PRGs a1 the scoping stage of
remediation, hypothetical CERCLA sites will be
examined in boxes in  appropriate  sections
throughout Chapters 2, 3, and 4. See the box on

CONCEFTUAL SITE MODEL

Dwring projecs planning, the RPM gathers and
anilyees mmilable information snd develops the
conceplunl spe model (also called the conceplisal
ewdluntion model). This model is used 0 assess
the ature and the exend of contamensiion. 11 also
identifies podential comimminant sources, potential
exposure pathways, Aod poicolial homan sndfor
environmental repepiors. Further, thils model belps
1o identify data gaps and assisis seadl in developing
strategies for data oollection.  Site history and
PASL data generally are extressely uselul sowrces
of information for developing this model. The
concepiual site model shouwld nelade Enown and
suspecied sources of comfaminnclon, opes of
contaminants apd affected media, koown asd
potential routes of migration, aml known oF
potenital buman and emvircamenal receploe.

ihe next page for an inroduction o the (iEs0 siie,
(The radiation case swdy @5 addressed  in

Chapter 4.) aforRELOn (2.0, Iokiciny values
contained in these case studies fs for llusimation
only, and should nod be used for any  other

. These case studies have been simplified
(&g, only pround water will be examined) 50 that
the steps involved in developing risk-based PRGs
can be rewdily discerned.

2.1 MEDIA OF CONCERN

Du:rjng scoping, the Arst step in developing
PRGS is to identify the media of potential concern.
The concepiual sitc model should be very useful
for this step. These media can be gither:

e currently contaminated media 1w which
individuals may be exposed or through which
chemicals may be transporied 1o polential
TeCEplors; or




CASE STUDY: INTRODUCTHIN

The XYZ Co. sile containg an abandoned
indusirial facility thet & adjacent to & high-
density residential neighborbond.  Remnants of
drums, goons, and wale piles were found af
the gite, Cirousd water in (e ares of the site &8
used by resbdenis as 8 domesbic water supply.
There & abso 8 small kake doengradient from the
site 108t is used by some of the local residents
for fishing and seimming.

« currently oncontaminated media that may
become contaminated in the foture doc 1o
contaminant transport,

Several important media ofien requiriog direct
remediation arc ground water, surface water, soil,
and sediment, Currently, only the first three of
these media are discussed im this chapier and
addressed by the equations provided in Chapters 3
and 4. If other media that may require the
development of risk-based concentrations (e.g.
sediments) are identified at scoping, appropriate
equations for those media shoold be developed.
Regional risk assessors should be consulted as
early as possible 1o assist with this process,

CASE STUDY: IDENTIFY MEDLA
OF CONCERN

The PAST fof the example site indScanes that
ground water benealh the site & contaminated.
The soupce of his cOMaMInAOn SpPears Lo
have been approximanely 100 leaking drums of
variud chepucal thal wens butled in ihe sl but
have tince been removed.  Lagooas amd wasle
piles  alsy miy have contrbated o Lhe
contamination, Thus, growndd water and sl are
media of concesm.

Although  evidence of  Jake  water
comiamination wis not found during the PASL
there & & reasonable porsbilty that B mey
become contaminated in the futere dos o
contiminant transport either via ground-witer
discharge or surfece water run-off  Thos,
surfisce waler (he lake) ad sadiments akso many
be media of concern,

2.2 CHEMICALS OF CONCERN

This step involves developing an initial list of
chemicals for which PRGs need 1o be developed.
Murmmﬁum Patt 4 provide

et tins uf pmmuul for & sile nd

should be consulled pricr 10 development of the
concepiual site model and PROs al scoping.

Initially, the list of chemicals of potential
concern should include any chemical reasonably
expecied (o be of concern at the site based on what
i5 known during scoping. For example, important
chemicals previously detected at the site, based on
the PAJSI, the conceptual site model, or other
prior investigations, generally should be included.
In sddition, the list may include chemicals that the
site history indicates are likely 1o be present in
significant quantities, even though they may not yel
be delecied. Sources of this lauer iype of
information inclode records of chemicals used or
disposed ai the facility, and interviews with curremt
or former employess, The list also may include
chemicals that are probable degradation products
of site contaminants where these are determined o
be potential coniribubors of significant risk. An
environmental chemist should be consulied for
assistance in determining the probable degradation
products of polential site-related chemicals and
Itheir persistence under site conditions. Generally,
the chemicals for which PRGs should be developed
will correspond to the list of suspected site
contaminanis incloded in the sampling and analysis
plan.

23 FUTURE LAND USE

This step  involves identifving the most
appropriate foture land vse for the site 50 that the
approprisie exposure pathways, parameters, and
cquations (discussed in the next section) can be
used (o caleulate risk-hased PRGe. RAGSHHEM
Part A (Chapter 6) and an EPA Office of Solid
Waste and Emergency Eesponse (OSWER)
directive on the role of the baseline risk
asgessment in remedy selection decizions (EPA
1991%) provide additional puidance on identifying
future land use. The standard default equations
provided in Chapier 3 of Part B only address
residential and commercial industrial kand uses, If
lnnd wses other than these are 1o be assumed (2.,
recrealional), then exposure pathways, parameters,




CAXE STUDY: [IDENTIFY CHEMICALS
OF CONCERN

The PASS] for the XY Z Co. site identified the
foflowing seven chembmils in groand-waes
spmples benzene,  etbyibensens,  hexane,
sophorone, trallate, 1,1 2-richlorocthane, and
vimyd chionide. Therefore, these chemicals are
obvious choices for chemicals of potential
CONCErL.

Adthough oot dedected noany of the PASE
sampdes, site history Indscsdes that one other
solvent —eorbom reirschlonide —alsowas wed in
significant quantithes by the Eacility that operated
ol thie slee. This chemleal, therefore, B sdded 10
the kst of chembcal of pouential concern,

and equations will need w be developed for the
others as well.

In general, residential arcas should be assumed
10 remain residential. Sives that are surrounded by
operating industrial facilities can be assumed 1o
remain  indusirial areas unless there is an
indication that this is not appropriste. Lacking
site-specific information (e.g., at scoping), it may
be appropriate 10 assume residential land use.
This assumpiion will generally kead 1o conservative
{i.e., lower concentration) risk-based PRGs. If not
enough site-specific information is readily available
al aoping 1o selocd ong fotureé lond use owver
another, i1 may be appropriate to devebop a
separate set of risk-based PROG: for éach possible
land use.

When waste will be managed onsite, land-use
assumplions and risk-based PRG development
become more complicated because the assumpiions
for the site itsell may be different from the land
use in the surrounding aresn. For example, if waste
k. manaped onsite in & residential area, the
risk-based PRG2 for the ground water beneath the
Site (or at the edge of the wasic management anit)
may be bated on residendial exposures, bul the
rizk-based PRGs for the site soils may be based on
an industrial land use with some management or
institutional controls.

If a land-use sssumprion is used that is less
conservative (ie., leads to higher risk-based
concentrations) than amciher, it penarally will be
necessary (o monitor the future uses of that sile.

For example, if residential land uwe is not deemed
10 be appropriaie for a particulaf site bacanse local
moning lsws prohibdl residential developmeni, any
changes in local zoming would need 10 be
monitored. Such considerations should be clearly
documented in the site's ROD.

CASE STUDY: IMENTIFY FUTURE
LAND USE

Based on esiablshed land-use trends, bocal
renovalinn peogecls, and populion  growth
projections in the area of the X7 Co, site, the
most ressonable foiure wse of the land is
determined to be resiclential osa, Thus, site-
specific information is sufficiens 1o show that the
gooerally mwWaie  conscrvslive  amumption of
resadential land use should serve as the basts for
development of risk-based PRGS.

24 APPLICABLE OR RELEVANT

AND APPROPRIATE
REQUIREMENTS

Chemical-specific ARARS are evaluated as
PRGs hecause they are often readily available and
provide & preliminary indication about the goals
that a remedial action may have o attain.  This
step involves  Mlennifving  all resdily  available
chemical-specific  potential ARARs  for  the
chemicals of prtential concern (for each mediom
and probable land use), Because at scoping it
aften B uncenain which potential ARAR is the
mioat likely one o become the ARAR-based PRG,
all potential ARARS should be included in a
tabular summary (i.e., no potential ARAR should
be discarded). If there & doubt abowot whether a
valug is a potentinl ARAR, and therefore whetler
it could be used as a PRG, it should be included ai
this stage.

This section summarizes the concept of
ARARS and identifics the major types of ARARS,
but prowvides only limited puidance on identifying
Ihe most appropriate (likely) ARAR of all possible
ARARs to wse a5 the chembcal-specilic PR,
More detailed information about the identification
and evaluation of ARARs I5 available [rom tao

IMPpOTlant SOurces:

# the NCP (zec specifically 55 Federal Kemisrer
3141-8766 for a description of ARARs, and
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BT12-8715 for using ARARS as PRGs; see also
53 Federal Register 51394); and

s CERCLA Complisnce Manuals (EPA 1988a
and 1985a).

241 CHEMICAL-, LOCATION-, AND

ACTION-SPECIFIC ARARs

The Agency has identified three general types
of federal and suaic ARARs:

» chemical-specific, are usually healih- or risk
management-hased nombets of methodologics
that, when applied 10 sie-specific conditions,
result in the establishment of numerical values
{e.g., chemical-specific concenfrations in a
given medium];

« location-specific, are restrictions placed upon
the concentration of hazardous subslances or
the conduct of activities solely becauze they
are in special locations (e.g., wetlands); and

o aclion-specific, are usuvally technology- or
activity-based requirements or Hmitations on
actions laken with respect (o hazhrdoos wasies,

This guidance primarily addresses only chemical-
specific  ARARS since it focuses on  the
identification of chemical-specific concgntralions
that represent target goals (e.g., PRGs) for a given
medinm.

24,2 SELECTION OF THE MOST LIKELY
ARAR-BASED I'RG FOR EACH
CHEMICAL

This section bricily describes which, if any, of
several potential ARAR walues for a given
chemical 15 gencrally sclected as the mosi likely
ARAR-pased PRG (and therefore the most likeky
PERG at this point). Alikough the process for
idennifving the most likely ARAR-based PR is
specilic 10 the medivm, in general the process

ds on w0 considerations: (1) the
applicability of the ARAR 1o the site; and (2) the
comparalive siringency of the standards being

evaluated. The previously cited documents should
be  carelully _ considered  for  specific
recommendalions on idenlilving ARARS.

Growd Water. SOV A maximuom contaminant
lewels (MCLsY, non-pero MCLAGS, state drinking
water standards, and federal watcr quality criteria

(FWOL) are common ARARs (und, therefore,
potential PRGs) for ground water. Other types of
laws, such as state anti-degradation laws, may be
PRGs if they are accompanied by allowable
concenirations of & chemical. (Although state
anti-degradation laws that are &Xpressed as
qualitative  standards may also be  potential
ARARs, they gencrally would not be considered
PRGs.)

As detailed in the NCP (see next box), the first
step in identifying ground-water PRGs s w
determine whether the ground water is a corrent
or potential source of drinking water. If the
aquifer is & powential source of drinking water,
then potential ARAR: penerally will include the
federal non-zero MCLG, MCL, or staie drinking
water standard, and the most siringent (Le., the
lowest concentraton) is identified as the most
likely ARAR-based FROG.

NCP ON GROUND-WATER GOALS
{MCF Preamibie;
55 Federal Regizrer 8717, March 8, 1990)

“Ground water that is oot currently o drinking
waler source but is potencially & drinking warer
source in the futwre would be protected o levels
Bppropriate (o s use 85 8 drinking wnter sournce.
Grownd waler that 8 not an actwsl oF potential
gource of drinking water may oo require
rernediation o 8 107 o 10 level (exoopt when
necessary 1o address eoviroomenis! concems or
allow for other benefical vses; ., 3"

If the aguifer is not a potential source of
drinking water, then MCLs, MCLGs, state drinking
waler requirements, or other health-based levels
generally are not appropriate as PRGs.  Insicad,
environmental considerations (fLe., effects on
biclogical receptors) and prevention of plume
expansion generally determine clean-up bevels, If
an aquifer that B not a powential source of
drinking water is connected to an aquifer that 5 a
drinking waler source, i1 may be appropriate o use
PRGs 1w set clean-up goals for the poimt of
interconnection.

For chemicals withool MCLs, state standards,
or non-zers MCLGE, the PWOC may be
potentially relevant and appropriate [or ground
water when that ground water discharpes 1o surface
water that is used for fishing or shellfishing.
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Surfece Warter. PWOC and state water quality
standards (WOS) are common ARARS for surface
water, An impoerant determination for identifying
ARAR: and other criteria as potential PRGs for
swrface water §s the current designated and future
expected use of the water body., Because surface
water potentially could serve many uses {eg.
drinking and fishing), several ARAFRs may be
ientified as potential PRGS for a chemical, with
each ARAR corresponding o an identified use, A
siate WS i penerally the most lkely ARAR for
surface water unleis 3 federal standard is more
slringenl.

If surface waler is a currént Or polential source
of drinking water, MCLs, state drinking water
standards, nom-zere MCLGE, and FWOC are
potential ARARs. The analysis 1o determine
which of these drinking water standards is the most
likely ARAR-bused PRO i the same as (hat
conducted for ground water. An FWOC based on
ingestion of water and fish might be an ARAR for
surface water used for drinking.

If the designated or futlure expected use of
surface water is fishing or shelifishing, and the
state has ool promulgated a WOS, an FWOC
should be considered as a potential ARAR. The
particular FWOC (i.e., for water and fish ingestion
or fish ingestion alone) selecied as the potential
ARAR depends on whether exposure from one or
both of the routes is likely to occur and, therefore,
on the designated use of the water body.  [IF other
uscs of the water are designated (.0, swimming),
& siate WS may be awvailable.

Soil. In general, chemical-specific ARARs
may not be available for soil. - Certain states,
however, have promulgated or are aboul o
promulgate soil standards that may be ARARS and
thus may be appropriate 10 usc as PRGs. In
addition, several EFA polickes may be appropriate
1w use in developing FRGs (e, see EFA 1990
for guidance on PCE clean-up levels),

15 EXPOSURE PATHWAYS,
PARAMETERS, AND
EQUATIONS

This step i5 penérally conducted e each
mediom and land-uvse combination and jnvolves
identifying the most appropriate (1) exposure
patbways and routes {e.g., residential ingestion of
drinking water), (2) exposure parameters (..,

2 liters/day of water ingested), and (3) eguations
{¢.g, 0 incorporate intake). The eguations
include calculations of todal intake from a given
medium and are based on the dentified exposure
pathways and associated parameters, Information
gathered in this siep should be used to caboulalc
risk-bascd PROGs wsing the default cquations
identified in Chapiers 3 and 4, Site-specific
equations can be derived if a different set of
exposure pathways s Mepilfied for a particular
medium; this option also s discussed in Chaprers
3 and 4.

When risk-based concentrations are developed
during scoping, readily available sie-specific
information may be adequate o identify and
develop the exposure pathways, parameters, and
equations (e.g., readily available information may
indicate that the exposure duration should be 40
years instead of the standard defaull of 30 years).
In the absence of readily available site-specific
information, the standard defanlt information in
Chapters 3 and 4 penerally should be used for the
development of risk-based PRGE

Exhibit Z-1 lsts & number of the potential
cxposure pathways that might be present at a
CERCLA site. The exposure pathways included in
the medium-specific standard default equations
(see Chaplers 3 and 4) are italicized in this exhibil.
Mote that Chaprers 3 and 4 may not address all of
i ure pai Q ible i ta
given CERCLA  sile. For cxample, the
consumption of ground water that continues o be
comtaminated by soil leschate is not addressed.
Guidance on goal-sciting (0 address this exposurc
pathway is currenily under development by EFA.
In addition, the standard default equations do not
address pathways such as plant and animal uptake
of contaminanis from soil with subscguent human
ingestion, Linder ceriain clrcumstances, these or
other exposure pathways may present significant
risks 1o human health. The standard defaul
information, however, does address the quantifiable
exposure  pathways that are often  significant
conirituions of risk for a particular medium and
land use.

Chapters 3 and 4 show how exposures from
several pathways are sddressed in o singhe equalion
for a medium. For example, in the equation for
ground  water and Surface water under the
residential land-uze assumption, the coelficients
incorporate defanli parameter values lor ingestion
of drinking water and inhalation of volatiles during
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EXHIBIT 2-1

TYPICAL EXPOSURE PATHWAYS BY MEDIUM
FOR RESIDENTIAL AND COMMERCIAL/INDUSTRIAL LAND USES™!

Exposure Pathways, Assuming:

Medium Residential Land Use Commercial/Industrial Land Use
Ground Water Irpestion from drinking Ingestion from |:11'IrLI.[i|Jg'1
Inhaletion of volotiles Inhalation of volatiles
Diermal absorption from bathing Dermal absorprion
Immersion - external®
Surface Water Taperiion from drinking Ingestion [rOom dri.u!r:ingd
Inhalziion of volatiles Inhalatinn of volatiles
Dermal absorption from bathing Dermal absorpticn

Imgestion during swimming
ingestion of contaminaied fish

Immersion - external®

Sofl fngetion Ingestion
 Inhatation of particulates Inhalation of particulates
Inhzlation of volatiles Inhalation of volatiles
Direct external expoiurd” Direct external exposire
Exposurc 10 ground water contaminated  Exposure to ground waler coniaminated
by soil leachate by soil leachate
Ingestion via plant uplake Inhakation of particulates from trucks

and hesvy equipment
Depmal absorpuion lrom gardening

" Lists of land uses, media, and exposure pathways are not comprehensive.

b Exposure pathways included tn RAGSHHEM Part B siandard default equations (Chapters 3 and 4) are
italicined,

© Applies 10 radionuclides only.

¥ Because the NCP encourages protection of ground water 1o maximize s beneficial use, risk-based PRGs
senerally should be hased on residential exposures once ground water is determined (o be suitable for drinking.
Similarly, when surface watér will be used for drinking, peneral standards (e.g., ARARS) are 10 be achieved
that define levels protective for the population at lrge, not simply worker populations. Residential exposure
socnarios should guide risk-based PRG development for ingestion and other uses of potable water,




. E——

household water use.  Full dewils of
used 1o develop each equation and a summary of
the ‘“reduced” standard defaull equations are
provided in the texi of these chaplers.

Certain modifications of the defaull equations
may be desirable or necessary. For example, if an
exposore pathway addressed by an equation in
Chapter 3 secms inappropriaie for the site (€8,
bocause the watér oonfajns no volatiles and,
therefore, inhalation of wolatiles is irrelevant), or
if information needed for a pathway (eg. a
chemical-specific inhalation slope factor [sce
Section 2.6]) s not readily available or derivable,
then that pathway can be disregarded at this siage.

The decision about whether the risk assessor
should oollect  sitc-specific  human  exposarc
pathway Information (e.g., exposure frequency,
duration, or intake rate data) is very important
There will frequently be methods available o
gather such information, some of which are more
expensive and €laborate than others. Determining
whether the resulting daa are  reasonably
reprosentative of populations in the surrounding
area, however, is often difficult. Collecting data by
surveying those individuals most conveénient of
accessible (0 RPMs Or risk asiessors may oo
present a complete population exposure picture.
In fact, poorly planned data gathering efforts may
complicate the assessment process. For example,
those surveyed may come to believe that their
contributions will play a more meaningful role in
the risk assessment than that planned by the risk
assessors; this can result in significant demands on
the risk assessor's (ime,

Before such daia collection has begun, the risk
assgssor  should determine, with the aid of
screening analyses, what bepelits are likely o
result.  Collgction of the exposure dats discussed

this gecl shoukd tied
d s
final reasonable maximum exposure (RME) risk
estimaigs. I data collection s warranted,

systematic  and  well-considered  efforis  that
minimize blases in results should Be underiaken,
Estimates of foture éxposures are likely to rely
heavily on conservative exposure assumptions. By
definition, these assumptions will be unaffected by
even the most cxiensive effons to charscterize
current population activity.

Al this stage, the risk assessor, site engineer,
and EPM should digcuss information concerning

the absence or presence of ImpOrant exposure
pathways, because remediation poals showld be
desipned for specific areas of the site tha a
particular remedy must address, and exposures
expected for one area of the site may differ
significantly from those expected in another area,

251 GROUND WATERSURFACE WATER

The residential land-use defaull equations
presented in Chaplers 3 and 4 for ground water or
sarface water are based on ingestion of drinking
water and inhalation of volatile (vapor phase)
chemicals originating from the houwsehold water
supply (e.g, during dish washing. clothes
lundering, and showering).

Ingestion of drinking water is an appropriate
pathwiy fior all chemicals with an oral cancer slope
factor or an oral chronic reference dose.  For the
purposes of this guidance, however, inhalation of
wolatile chemicals from water 18 considered
routinely only for chemicals with a Henry's Law
constant of 1x 10° amm-m*imode or greater gnd
with & mobecular weight of less than 200 g/'mole,
Before determining inhalation toxicity values for a
specific chemical (Section 2.6), it should be
confirmed that the Henry's Law constant and
molecular welght are in the appropriate range for
inclusion in the inhalation pathway for water.

Default equations sddressing industrial use of
ground water are not presented. Because the NCP
encourapges protection of ground waler o s
maximum beneficial wse, once ground water is
determined 0 be Switable for drinking, risk-based
FRGs gemerally should be based on residential
exposures. Even if a site is located in an industrial
arca, the ground water underlying a 5ilé in an
indusirial area may be wsed as a drinking water
sourcé for residents several miles away doe to
complex peological interconnections,

251 SOIL

The residential land-uwse standard defaule
equations for the soil pathway are based on
exposure pathways of ingestion of chemicals in sodl
or dust. The indusirial knd-use equations are
based on thres exposure pathways: ingestion of
soil and dust, inhalation of particolaes, and
inhalation of volatiles. Again, for the purposes of
this guidance, inhalation of volatile chemicals is
relevant only for chemicals with a Henry's Law
constant of 1 ¥ 107 atm-m'/mole or greater and
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with & molecular weight of less than 200 gmole.
For the inhalation pathways, in addition w (oxicity
information, several chemical- and site-specific
values are needed, These values include molecular
diffusivity, Henry's Law constant, organic carbon
partition coefficient, and soil modsture content (see
Chapier 3 for desails].

CASE STUDY: IDENTIFY EXPOSURE
PATHWAYS, PARAMETERS,
AND EQUATIONS

For  the potential  reardenlial  food s
identified at the XYZ Co. site, the contaminated
ground waler {one of sevesal media of porential
COOCELN) APPEars 10 e an imporiant source of
futore domestic water, Because silespecific
infoematics s nod initially ivadable 0 develop
specific expodure patkways, porimeters, and
equations, ihe siandard defaull saamprions and
equations provided in Chapler 3 will be used 1o
ealoulate nek-bosed PRGs. Exposure pathways
of oomcern For ground water, therefore, are
assumied 0 be ingeslaom of gromend walor as
drinking water and inhalation of wolatiles in
ground water during househosd we,

26 TOXICITY INFORMATION

This step involves ientifving readily available
toxicity values for all of the chemicals of potential
concern for given exposure pathways so that the
appropriate slope factors (SFi; for carcinogenic
effectsh and  reference  doses  (RiDs;  for
nencarcinopgenic elfects) are ienrified or derived
for wse in the site-specific eguations or the
standard defaull equations. Therefore, Chapter 7
of BAGSHHEM Part A showld be  reviewsed
carefully before proceeding with this step.

The hierarchy for oblaining toxicity values for
risk-based PRGs is essentially the same as that
uied in the baseline risk assessmeni.  Briefly,
Imtegrated Risk Information Svstem (IRIS) is the
primary source for wxicity information; if no
verified toxicity value i3 available through [RIS,
then Health Effects Assessment Summary Tables
(HEAST) is the next preferred source, When the
development of a toxicily value i required (and
appropriate data anc availablc), consuliation wilh
the Superfund Health Risk Assessment Technical
Support Center i wartanied. EPA staff can
contact the Center by calling FTS-684.7300

[.513-—51‘59—?3[![!} or by FAX at FT5-684-T139
[513—5&9—?15‘.’-‘}. Crihers must fax o the above
numbér Or write 1o:

Superfund Health Risk Technical Support
Center

Environmental Criteria and Assessment Office

LLE. Environmental Protection Apency

Mail Stop 114

26 West Martin Luther King Dirive

Cincinnati, Okio 45268

Oiher doxicity information that should be
obtained  includes EPA%  weight-of-evidence
classification for carcinogens {e.g., A, B1) and the
source of the information (e.g., [RIS, HEAST).

Moee that throo this document, the term
hazard index (HI) is used to refer to the risk level
associated with noncarcinogenic effects. An HI is
the sum of two or more hazard quotients (HOs).
An HQ is the ratio of an exposure level of a single
substance o the BID for that substance. Becagse
RiDs are generally éxposure pathway-specific (e.g.,
inhalation RfD), the HQ is a single subsiance/
gingle exposure pathway ratic, An HI, on the
other hand, is usually either a single substance/
multiple exposure pathway ratio, a mulliple
substancefsingle exposure pathway rauo, or a
muliiple substance/multiple cxposure pathway
ratic.  In this document, however, only one
cxposurce pathway s included in the defaul
equation  for  some  land-use  and  medium
combinations (e.g., residential soil). In order 1o
remain consistent. the term HI has been used
throughout RAGSHHEM Pan B, even though for
such o pathway, the term HOQ could apply.

17 TARGET RISK LEVELS

This step Involves identifying target risk
concentrations for chemicals of potential concern.
The sandard defaull eguations presented in
Chapters 3 and 4 are based on the following target
risk levels for carcinogenic and noncarcinogenic
effects.

» For carcinogenic effects, a concentration fs
calculated  that corresponds 10 a  107%
incréemental risk of an individual developing
cancer over a lifetime as a result of exposure
i the potential carcinogen from all significant
exposure pathways for a given medium.
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CASE STUDY!

= cbtined [rom TEIS and HEAST,

Ir

EXMOSURE ROUTE: INGESTION

IDENTIFY TOXICITY INFORMATION®

Reference fosicity values for cancer and ponceancer effecis (e, 373 and RIDs, respecively) arc required foe
chemicals withowt ARAR-hased PRGs (only the case study chemicals withouwl ARARS are listed here). Considering
the pround-water medivm only, mgestion and inhalation are exposure pathways of concern.  Toicity mformation
and is shown B0 the bl below,

Hemne LT HEAST
lsepharon: 02 RIS
Trisllste LT k) RIS
EXMOSURE ROUTE: INHALATHON

Hexans 0.0 HEAST
Isophorons -

Trialiate —

0,02 f:
- & HEAST

= For poncapoinopenic effects, a conceniration is
calculated that corresponds to an HI of 1,

which i the level of exposure to 3 chemical
from all significant exposure pathways in a
given medium below which it & unlikely for
eveni  senslive populations T expericnos
adverse health effects,

Al scoping, it generally is appropriate 0 use
the standard default targel risk levels described
abowe and discussed in the NCP. That is, an
appropriate point of departure for remediaton of
carcinogenic  risk & & concentration  that
corresponids to a risk of 1F* for one chemical in a
particular medium. For noncarcinogenic ffects,
the MCF does not specily a range, bul it generally
is appropriate w assume an HI equal to L

28 MODIFICATION OF

PRELIMINARY
REMEDIATION GOALS

Upon complétion of the baseling rigk
assessment {00 as s00n a5 data are available], it is
important 1w review the furure land use, exposare
assumptions, and the media and chomicals of
potential concern originally idemified at scoping,
and determine whether PRGs need 10 be modified.
Modification may iavolve adding or subtracting

* Al Information in this example is for illestiration purposes anly,

chemicals of concern, media, and pathways or
revising individual chemical-specific goals,
28.1 REVIEW OF ASSUMPTIONS

Media of Concern. As & guide 1o determining
the media and chemivals of potential concern, the
OSWER directive Role of the Baseline Risk
Assezsenent fn Superfiund Rewedy Selection Decisions
(EPA 1991c) imdicates that action is generally
warranted & & site when the cumukative
carcinogenic risk is greater than 10* or the
comulative noncarcinogenic HT exceeds 1 basced on
RME assumptions. Thus, where the hascline risk
asseszment indicates that either the comulative
currenl or future risk asgoctated with 5 medium is
greater than 107% or that the HI is greater than 1,
that medium presents & concern, and it generally is
appropriate W maintsin risk-based PRGs for
conlaminants in that medivm or develop risk-based
PRGs [or additional media where PRGOS are ol
clearly defined by ARARS.

When the cumelative cormént or  [ulore
baseline cancer risk for a8 medivm i within the
range of 10% 1o 10, 3 decision about whether or
not e ke action & a site-specific detcrmination.
Cienerally, risk-hased PRGs are not necded for any
chemicals in a mediom with a cumulative cancer
risk of less than H.'I"EI where an HI is less than ar
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equal 1o 1, or where the PRGs are clearly defined
by ARARs, However, there may be cases where a
mediom appears (0 meel he protectivensss
criterson but contribules 10 the contamination of
anclther medium (€.g., s0dl contributing o ground-
waler conlamination). In these cases, it may be
appropriaie 1o modify existing or develop new risk-
based PROGS for chemicals of concern in the first
mediom, assuming that fate and transport models
can adequalely predict the impacts of concerm on
other media,. EPA s presently developing
guidance on quantifying the impact of soil
contamination on underlying aguifcrs,

Chemicals of Concern. As with the infial
media of potentizl concern, the initial list of
specific chemicals of potential concern in & given
mediom may need 0 be modificd w reflect
increased information from the BLFS concerning
the importance of the chemicals to the overall sie
risk. Chemicals detected during the ELVFS that
were not anticipated during scoping should be
considered for addition 10 the List of chemicals of
potential comcern; chemicals anticipated during
scoping that were not detected during the RLFS
should be deleted from the list. Ultimately, the
identity and number of contsminants that may
require risk-based PROGs depends both on the
rezults of the baseline rigk assessment and the
extent of action reqguired, given site-specific
CEFCUmSlanoes.

Following the bascline risk asscssment, any
chemical that has an associaied cancer risk
{corrent or future} within a medium of greater
than 10 ar an HI of greater than 1 should remain
on the list of chemicals of potential concern for
that mediom. Likewise, chemicals that preseni
cancer risks of less than 107 gencrally should poi
be retained on the list unless there are sigaificant
concerns  shont  maltipe  contaminanis  and
pathways.

Land Use. Afier the RIFS, o lulure land
use can usually be selecied based on the results of
the haselite rigk assessment and discuisions with
the RPM. In many cases, this land wse will be the
same a5 the land use identified at scoping. In
other cazes, however, additional information from
1he baseling risk assessment that was not available
aL sooping may suggest madifying the initial land.
use and exposure assumptions, A qualitative
wstessment should be made — and should be
available from the bascline risk assessment — of

e

the likelihood that the sssumed future land use
will occur.

Exposure Pathways, Parameters, und
Equations. For exposure pathways, this process of
modifying PRGs consists of adding or deleting
exposure  pathways from  the medivm-specilic
equations in Chaprers 3 and 4 1o ensure that the
cquation accounts for all significant exposure
pathways assoclated with that medium an the site,
For example, the baseline risk assessment may
indicale that dermal exposure W0 contaminants in
soil is a signilicant contribulor 10 sité risk. [n this
case, Lhe risk-based PRGs may be modified by
adding equations for dermal exposure. EPA policy
on assessing this pathway is cumrently under
development; the risk assessor should consult the
Superfund Health Risk Technical Support Center
(FT5-684-T300 or 513-565-7300) 1o determine the
currenl Stalus of guidance.  Likewise, when
appropriate data (e.g., on exposure frequency and
duration) have been collected during the RIFS,
site-gpecific valucs can be substitwied for the
default valoes in the medivm-specific equarions.

2821 IDENTIFICATION OF
UNCERTAINTIES

The uncertainty assessment for PROs can
scrve as an imporiant basis for recommending
further modifications to the PRGs prior 10 setting
final remediation goals, Tt also can be used during
ihe post-remedy assessment (see Section 28.4) o
Identily areas needing particuolar altention.

Risk-based PROs are assoctated with varied
levels of uncertainty, depending on many factors
(&g, confidence that anticipated future [and use is
correct). To place risk-based FRGs that have been
developed for a site in proper perspective, an
agsessment of Lthe uncertaintics associated with the
concentrations  should be conducted, Thiz
misessment i similar o the uncertainty assessment
conduocted during the baseline risk assessment (see
RAGS/HHEM Fant A, especially Chapters 6, 7,
and 8). in fact, moch of the oncertainty
asessment conducted for a site’s haseline risk
assessment  will be directly applicable to the
wnceriainty assessment of the risk-based PRGs.

In general, each component of risk-based
PRGs discussed in this chapier — from media of
potential concern w targel risk level — should be
examined, and the major aress of unceriainty
highlighied. For example, the uncertainty
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assoctited with the selected foture land use should
be discussed. Furthermore, the accuracy of the
technical models wsed (eg, for volatilization of
contaminants from soil) o reflec site-specific
conditions  (present and  future) should be
discussed.  IF sige-specific exposure assumptions
hawe been made, it is particalarly important o
document the date supporting those assumptions
and 10 assess their relevance for polentially
exposed popularions.

As the chemical- and medium-specific PRGs
are developed, many assumptions regarding the
EME individual{s) are incorporated, Although
PREGs are believed 1o be fully protective for the
EME individual{s), ihe proximity of other nearky
sources of exposure (eg., other CERCLA sites,
RCRA facilities, naturally ocourring background
contamination) and'or the existence of the same
comlaminants in multiple mediz or of multple
chemicals affecting the same population(s), may
l2ad 10 a siiuation where, sven after atlainment of
all PRGs, protectiveness is notl clearly achieved
(e.g, comulative risks may fall outside the risk
ranpe). The more likely i1 is that multjple
contaminants, pathways, operable units, of other
sources of toxicants will affect the BME
individual{s), the more likely it will be that
protecliveness is nol achieved. This likelihood
should be addressed when identilying uncertaintics.

183 OTHER CONSIDERATIONS IN
MODIFYING PRGs

The NCF preamble and rule state that factors
related 10 exposure, technical limitations, and
uncertainty should be considered when modifying
PRGs (sce pext two boxes) and setting final
remediation levels.

While the final remedial action ohjectives must
satisfy the original “threshold criteria® of protection
of human health and the environment and
compliance with ARAR: the factors in the
"balancing and modifying criteria® (listed in Section
1.3.2) also are considered in the detafbed analysis
for choosing among remedial alternatives, In cases
where the alernative that represenis the best
balance of fciors B not able 1o atlain cancer risks
within the risk range or an HI of 1, insuoeticnal
coptrols may be osed 1w supplement treatment
andfor containment-based remedial acton o
ensure protection of human health and the
environmeni.

NCP PHEAMBLE: EXPOSLURE,
TECHNICAL, AND
UNCERTAINTY FACTORS
(55 Federal Register 8717, March 8, 1990

‘Preliminary remediation poals o may be
revised .. based on the consideratiom  of
appropriate factors mcluding, bul nol limited ton
caposure fcuors, unccriginty faciors, and technical
factors.  Included under exposure facioes are:
cumulative cffect of multiple contaminants, the

potential for uman exposure from other pathweanys
gl ibe shie, populathon scnsiivities, polentisl
IMPacIE on cosvironmeatal reccplors, amd Cross-
media Impacts of slternatives.  Facrors related 1o
encertaingy may  inclede:  the relinhility of
alternalives, the weight of scentifie evidence
concerning  exposures  apd  individesl  end
cumulainve health effects, apd the reliabity of
ciposure datn.  Technbsal factors mey molude:
getection/quantification limits for contaminants,
technical Bmitations oo remedistbon, the ability 10
maaltor and conlrol movement al eonLamiranLE,
and background levels of contaminanis, The final
selection of the appropriate risk level B made when
the remedy i sebected based on e balancng of
criteria,..”

e o /e WP T S e P

e == ]

HCOP RULE: EXPOSURE, TECHNICAL,
AND UNCERTAINTY FACTORS

(40 CFR 300.430(c)2Xi)

l}-Bemedsation goals shall be developed by
condidering the following:

") Applcabbe or relevand and appropoiale
requirements...ond the following {acuoes:

1) For systemic fouicants, acceplable
Exposufe levels..

(2] For known or suspected carcinogens,
acceplable exposure levels..;

NF) Foctors related o techiical Emitadsons
sich as detbctioniguantifieation limis fos
conLaminants;

"4 Facbors relEed ko undertainty, ard

"{§) Other pertinent information.”
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Note that in the absence of ARARs, the 107
cancer risk “poinl of depariure” i used as a
starting point for analysis of remedial alternatives,
which reflects EPA's preference for managing risks
at the more protective end of the risk range, other
things being equal. Use of “point of depariure”
targel risks in this guidance does not reflect a
presumption that the final remedial action shoold
attain such goals. (See NCF preamble, 55 Federal
Register 8T15-9.)

284 PMET-REMEDY ASSESSMENT

To ensure thal protective conditions exist after
the rémedy achieves all individoal remediation
levels set oul in the ROD, there generally will be
a site-wide evaloation conducted following
completion of a site’s final operable umit (e.g.
during the five-year réview). This site-wide
evaluation should adequately characterize the
residual contaminant levels and ensure that the
post-remedy cumulative site risk is protective.
More detailed guidance on the post-remedy
assessment of site "protectiveness” 5 currently
under development by EPA.




CHAPTER 3

CALCULATION OF RISK-BASED
PRELIMINARY REMEDIATION GOALS

This chapter presents standardized exposure
parameters, the derivation of risk equations, and
the comresponding  “reduced”  equations, for
calculating risk-hased PRGs at scoping for the
media and land-use assumplions discussed in
Chapier 2 {i.c., ground water, surface water, and
il for residential land use, and =oil for
commercialfindustrial land use). Both carcinogenic
and mnoncarcinopenic  effects  are  addressed.
Standardized defanlt exposure paramelers
consistent with OSWER Directive 9285.6-03 (EPA
1991h) are wsed in this chapier, where defaul
parameiers are not availabie in that guidance, the
references used are cited. If other media requiring
risk-based PRGs are identified during the RI/FS,
or other exposure parameiers or land wscs arc
asaumed, then appropriate equations will aced to
be modified or new ones developed.

Risk-tased equanions have been derived in
order 10 reflect the potential risk from exposure o
a chemical, given a specific palbway, medium, and
land-uze combination. By setung the ol risk fur
carcincgenic effects at o target risk level of 108
(the NCPF's point of depariure for analysis of
remedial allernatives), il 18 possible 10 solve for the
concentration werm (i.e., the risk-based PROY,. The
tial sk [or noncarcinogenic elfecs is ser at an
HI of 1 for ¢ach chemical in a particular mediom.
Full equations with patheay-specific defaull
cxposure factoms are presented in boxes with
uniformly thin borders. Reduced equations are
presented in the standard boses (ie, thicker wop
and bottom borders). At the end of this chapiet,
the case stwdy that began in Chapler 2
concluded (by showing how 0 calculale and
present risk-hased PRGs).

In general, the equations described o this
chapter are sufficient for calculating the risk-based
PRGs at the scoping stage of the RIFS. Note,
howeever, that 1!14:5: cquations are bhased on
% aul thons that may or may noi
Mﬂw&ﬁmﬂw When risk-based
FPRGs are 10 be calculated based on site-specific

conditions, the risk assessor shoald modify the fall
equations, and/or develop additional ones.  Risk
equations for individual exposure pathways for &
given medium are presented in Appendix B of this
docoment, and may be used o develop andior
maodify the full sguations. [See the iniroduction to
Appendix B for more detailed instructions. )

Before examining the calculation of risk-based
PRGs. several important points should be noted:

« Use of wxicity values in the equalions as
writlen  currently  assumes 100 percent
absorption effeciency. Thal is, for the sake of
simplicity at scoping, il i3 assumed thal the
dose administered 0 WS animald in oy
slodies oo which (oxicity values are based was
fully absorbed. This assumplion may need o
be revised in cases where toxcity vilues based
on roole-fo-route extrapolation are used, or
there are significant differences in absorption
likely between confaminanis in site media and
the contaminants in the vehicle wied in the
toxicity study. Chapter 7 and Appendix A in
RAGSHHEM Part A (EFPA 1983d) provide
additional details on this point.

=« The risk-based PRGs shoold contain at most
wwe significant figures even though some of
the parameters used in the reduced equations
caryy additional significant figures.

= The equations presented in this chapier
calculate  risk-based concentrations wsing
inhalation  reference  doses (RIDs)  and
inhalation slope faciors (SEs)  If only the
relerence  concentration (RfC)  andfor
inkalation wnit risk are available for a
particular compound in [R1S, conversion 1o an
RIDy; andfor SF; will be necessary. Many
converied xichy valees are available in
HEAST.

« Al standard  equalions presented here
incorporate pathway-specific defaull exposure
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factors that generally reflect RME conditions.
As detsiled in Chapter 8 of RAGSHHEM
Part A (in the discussion on combining
pathway risks [Section 8.3]), RME risks from
onc pathway shoold be combined with RME
risks from another pathway only where there
is good reason, Tvpically, EME from one
pathway s not likely 1o occur with RME from
another (unless there s a srong logical
dependent  relationship between exposures
from the o pathways), IF rsk-based
copcentrations are developed for both the
water and the soll pathways, the risk assessor
ulimately may need o adjust exposure
assumptions from one pathway (e, the one
with the lower EME) 1o less conservative
(more typical) values.

3.1 RESIDENTIAL LAND USE

211  GROUND WATER OR SURFACE
WATER

Under residential land use, risk from surface
water OF proafd-eatér contaminants is assumed 1o
be due primarily to dircct ingestion and 10
inhatation of wolatiles from household water use
Therefore, only these exposure pathways are
considered in this section.  Additional exposure
pathways (e.g., dermal absorption) are possible and
may be significant st some sics for some
contaminants, whilc perhaps only one exposure
pathway (e.g., direct ingestion of water only) may
be relevant at others. In any case, the risk-based
PRG for gach chemicsl should be caleulated by
considering all of the relevant exposure pathways.

In the case illusirated bhere, risks from pwo
exposure pathways from ground water or surface
waler are combined, and the risk-based
concentration is derived 0 be protective for
exposures from both pathways, Delaul risk from
ground water or surface water would be caloulated
a5 follows ("total” risk, a5 weed below, refers o the
combingd risk for a single chemical from  all
cxposure palhways for a given medium):

Total risk = HRiskfrem + Risk from inhala-
from water mgestion of Eicky O wailiakiles
waler (@t from howsehokd
warler (adull)

Al scoping, risk from indoor inhalation of
volatiles is asstumed to be rclevant only for
chemicals that easily volatilize, Thus, the risk

equation incorporales a water-air concentration
relationship thai is applicable only o chemicalks
with a Henry's Law constant of greater than 1 x
10°° utm-mPfmole and & molecular weight of les
thun 200 g'mole. These criteria are pol used 10
screem oul chemicals that are not of polential
concern for this exposure pathway but only o
identify those that generally should be considered
for the inhalztion pathway when developing risk-
based PRGOS early in the process. Chemicals that
do not meet these critéria may pose significant site

risks (and require risk-based goals) through
volatiles  inhalation,  The ultimate decision
regarding  which contaminanis  should  be

consbdered in the FS must be made on a8 site-
specific basis following completion of the baseline
risk assessmenl.

Based primarily on experimental data on the
volatilization of radon from household uses of
waler, Andelman (1990) derived an cquation that
defines the relationship between the concentration
of a contaminant in houschold water and 1he
average concentration of the wvolarlized
conlaminant in air. Im the derivation, all uses of
houzehold water were considered {e.p. showering,
laundering, dish washing). The eguation vses a
defanlt "volatilization® constant (K) upper-bound
value of 00005 x 1000 Lim*.  (The 1000 Lim®
conversion factor is incorporated into the equation
&0 that the resulting air concentration & expressed
in mgm®) Cenain assumptions were made in
derrving the defaull constant K (Andelman 1950).
For example, it {5 assumed that the volume of
water vsed in a residence for a family of four is
T20 LMay, ihe volume of ihe dwelling is 150,000 L
and the air eschange rate is 025 mhr
Furthermore, it is assumed that the averape
tramsfer cfficency weighted by water use s 50
percent (ie, hall of the concentration of each
chemical in water will be ransfered into air by all
waler uses [the ronge extends from 30% for wilets
o 9% for dishwashers]). See the Andelman
paper for forther details.

Concentrotions Based on Carcinogenkc iffects.
Total risk for carcinogenic effects of certain
volatile chemicals would be calculated by
combining the appropriate inhalation and oral SFs
wilh ke two intakes from water:

Toual = 5F, % Intake from + 5F, 1 Intake from
risk ingestion of infalation of
wilker okt S

waler
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Adding appropriate parameters, and then

rearranging the equation to  solve  for
concentration, results in Equation (1)

Equation (1) on the next page is the reduced
version of Equation (1) using the standard default
parameters, and is used to calculale the risk-based
PRG at a prespecified cancer risk level of 107%, It
combines the woxiciy information of a chemical
with standard defaull exposure parameters for
residential land use 1o penerate the concedtration

of that chemical that comesponds 0 a 107°
carcinogenic risk level due to that chemical, 1F
cither the 5F, or SF; in Equation (1) is not
avallable for a partcular chemical, the term
containing that variable in the equation can be
ignored or equated to zero (e, for a chemical
that does mol have SF; |tu= term T.5(5F)) in
Equation (17) is ignmad]. If any of the default
parameter values are dmnggi W reflect site-

RESIDENTIAL WATER — CARCINGGENIC EFFECTS
TR =  SEaCx[R.xEFXED + '
BW £ AT x 365 diysfyr BW x AT x 365 daysiyr
= -+ -
BW x AT x 3465 daysit
C (mgl; rigsk- = TR BW x AT x 365 dawahr (1}
e EFxEDx [{5F,xKx IR} + (5F,xIR,]]
wihgres
C chemicl concentration in wader (mg/L) —
TR torget excess individual lifetime concer risk (wnitless) 107
5F, inbalation cancer slope faclor l:{mglt;gl-h-}'} chemical-specific
5F, aral cancer slope factor ({mgfg-dayl™) chemicat-specific
BW achalt body weight (kg) 70 kg
AT AvEraging time (yr) 0 yr
EF eaposure frequency (daysr) 350 denaiyr
ED caposure duration (yvr) 30 yr
IR, dnily indoor inhalation rate {m’iday) 15 m’idey
IR, daily waler inpestion rate (Liday) 2 Liday
K volatifization factor (uniibess) 0000F x 1000 Lim® (Andciman 19440)

REDUCED EQUATION: RESIDENTIAL WATER — CARCINOGENIC EFFECTS

Risk-based PRG - 1.7 x 1

{mglL; TR = 10 {5F,) + T5(5F)

where:

5F, = aral slope factor in (mgfkg-day)’

5F, = Inhalation slope factor in (mgkg-day)’

(1)
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Concentrntions Based on Noncarcinogenic
Emects. Towml Hl would be calcolmed by
combining the appropriate oral and inhalation
EiDs with the two inlakes from water:

HI = Intake from orsi ingesion
RIT,
- . .
RD,
Adding appropriate  parameters, and  then
rearranging the equation 0 solve  for

concentration, results in Equation (2).

Equation {27) on the next page is the reduced
version of Equation (Z) using the standard defaalt
parameters, and is used 10 cabculate the risk-based
FEG at a prespecified HI of 1. It combines the
toxicity informarion of a chemical with standard
exposure parameters for residential land use to
generate the concentration of that chemical (hat
corresponds to an HI of 1. If either the RID, or
RID; in Equation (2°) is not available for &
particolar chemical, the term containing that
variable in the equation can be ignored or equated
o zcro (eg., for a chemical that does not have
R, the term 7.5/RID; in Equations (27) 5
igmored),

HESIDENTIAL WATER — NONCARCINGGENIC EFFECTS
THI = Cx IR, x EF x ET} + CxExzJH xEFx ED
R, x BW x AT x 365 daysfyr RID, x BW x AT x 385 danalyr
= EFxEDzCx [{1VIRM. x IR} + (1/RM x Kx IR
BW x AT x 365 dayshyr
C {mg/l; risk- = THI x B'W x AT x 365 daysir (2
based) EF x ED x [[URMD, x Kx IR,) + (LRID, x IK,)]
where:
Parameters — Definition Defaul Value
c chemical copceniration in water (mgfl) —_
THI targed hazard (podey (onelesa) 1
RiTy, oeal chronic reference dose {mgkp-tay) chearical-specific
RiTy, imhatation chronss reference dose (migikg-day) chemvcal-specific
BW adull body weight (kg) 70 kg
AT averaging time {yr) 30 1 (for nofcarcinogens, equal to EID)
EF exposure frequency (daysiyr) 350 daysiyr
ED exposare duralion (yr) 3y
IR, daily indoor inhalation rawe (m’iday) 15 mjday
18, daily water ingeation rale {Lday) 2 Liday
K volatilization factor {wnitless) 0.0005 x 1000 Lim’ (Andelman 1990)

e e e < e  — e S eorr)
REDUCED EQUATION: RESIDENTIAL WATER — NONCARCINGOGENIC EFFECTS

Risk-based PRG = I3 (2]
(mg/L; THI = 1) [TSRM, + AEM,)

where:

R, = oral chropde reference dose I mgfe-day

RATY, = nhaistion chronic reference dinse in mgfop ey




312 SOIL

Under residential land use, risk of the
contaminant from =oil 5 assumed o be dwe 10
direet ingestion of soil only.

Total risk from soif =  Risk from ingeston of soil
{child to adulr)

Because the soll ingestion rate is different for
children and adules, the risk duc Lo direct ingestion
of soil is calculated using an age-adjusted ingestion
factor.  The ape-adjusted soil ingestion factor
(IF i
soil ingéstion rates, body weights, and exposure
durations for two eéxposure groups — children of
one to six years and others of seven o 31 years.
Exposure frequency (EF) is assumed 1o be
identical for the wo exposure groups.  For
copvenicnce, this [etor 5 calculated separately as
a tlime-weighted soil intake, normalized 10 body
weight, that can then be substituted in the otal
intake equation. Calculated in this manner, the
factor leads tw a more protective risk-based
conceniration  compared o an  adult-only
assumption. Note that the ingestion faclor is in
units of mg-yrkg-day, and therefore is not dipsctly
comparable to dailv soil intake mate in_unils of
mefkg-day. See the box containing Equation (3)
for the calculation of this factor.

Additional exposure pathways (e.g., inhalation
of particulates, inhalation of volatiles, ingestion of
foodcrops  contaminated  through  airborne
particulate deposits, consumption of ground water
contaminated by soil leachate) arc possible at some
sites. The risk assessor should evaluate whether

) lakes imio account the difference in daily

inhalation or other expodure pathways are
significant a1 the site. Generally, for many
undisturbed sites with vegetative cover such as
those found in arcas of residential land use, air
pathways are relatively minor contributors of risk
Grenter copcern for baseline risk via air pathways
exists  under commercialindosirial  land-use
isumptions, given the [ncreased activity levels
likely {see Section 3.2.2). Alr pathway risks akso
tend to be major concerns during remedial action
jzee RAGSMHEM Pant C). If these other
pathways are known 10 be significant at scoping,
Appendix B and/or other information should be
used to develop site-specific equations for the risk-
hazed PRGs.

Concentrations Based on Carcinogenic Effects.
Total risk for carcinogenic effects would be
calculated by combining the appropriate oral SF
with the intake from soil:

Total resk = 5F, x Inteke (rom ingesson of sod

Adding appropriaic  paramcters, and  then
rearranging  the eqoastion w solve  for
concentration, results in Equation (4).

Equation (4°) below is the reduced version of
Equeation {4} uwsing the standard defaalt
parameters, and is used (o calculaie the risk-based
PRG at a prespecified cancer risk level of 108, It
combines the wxicity information of a chemical
with slandard exposure parameters for residential
land use 10 gencrate the concentration of that
chemical that corresponds 10 a 107% earcinogenic
risk lewel dwe o that chemical,

AGE-ADJUSTED SOIL INGESTTON FACTOR

IFﬂH (mgyrkg-day] = Eq.dﬁ.nl-ﬁ_l-m;rl.-h. + MT-]:-.LEE#T-J:- (3
) Ew-pu Bw-p-'r-i'.
Farupeter Pefiniticm Drefault Vilue
IF, 2 ape-adjusted soil ingestion factoe (mg-yrkg-day) 104 mg-yrkp-dny
BW, s everage body weight from ages 1-6 [kg) 15 kg
BW, average body weight from ages 7-21 (kg) kg
ED._..4 exposure duration during ages 1-6 [yT) f yr
ED, .51 exposure duration during ages 7-31 {yr) 24 g7
1 R ingestion rate of sl age 110 6 (mgiday) 20 migfday
1 E ingestion rate of soil ad other ages (mg/iday) 10 mig/day




chemical contentraton n soi |

evernging time {4l
exposure frequency (daysiyr)

RESIDENTIAL SOIL — CARCINOGENIC EFFECTS

TR = 5F x Cga0*
AT x 365 duysiyr
C (mghg; risk- = ___TR x AT x 365 davehvear
hased) SF, x 10% kgimg x EF x IF 0y
where:
Drelinilbon [unis)

tarpet excess individual lifetime capcer risk (unitless)  10°
oral cancer slope factor {(mp/ig-day) )

age-adjusted ingestion factor (mg-yrig-day)

(4)

Detigh Value

chemical-specific

70 yr

350 daysiyr

114 mg-yrfkg-day (see Bquation (3))

e e e Ve Tt
REDUCED EQUATION: RESIDENTIAL SOIL — CARCINOGENIC EFFECTS

Risk-based PRG = Dl

(mgkg: TR = 10% 5F,

where:

SF, = gl shope Betor in (mgkg-gay)?

Concenirations Bused on Noncarcinopenic
Effects. Tiotal HI would bé calculated by
combining the appropriate oral RD with the
intake from sodl:

Hi = Intalee from ingestion
RiD),

Adding appropriate  parameders, and  ihen
rearranging  the equation e solve for
conceniration, resulis in Equation (5]

Equation (3"} b ihe reduced wersion of
Equation (3} using rthe standard default
parameters, and is for calculating the risk-based
PRG at a prespecified HI of 1. Tt combines the
toxicity information of a chemical with standard
caposure parametcrs [or residenuisl land use w
penerate the concentration of that chemical that
corresponds 10 an HI of 1.

3.2 COMMERCIAL/INDUSTRIAL
LAND USE

311 WATER

Once ground water s deiermined 0 be
suitable for drinking. risk-based concentrations
should be based on residential exposures. This is
because the NCP secks 10 require protection of
ground waler 1o allow for s maximum beneficial
use (e Section 2.3). Thus, under the commercialy
industrial land-use soenario, risk-based PROs Tor
ground water are calculated according 10
procedares detailed in Section 3.1.1. Similarly, for
surface water that is 10 be used for drinking, the
risk-based PRGs should be calculated for
residential populations, ond not simply worker

populations.




THI = e
BITH, & AT x 365 dinafr

C (mgkg; risk-

wiETE:

p Dafigition (unils

RESIDEMTIAL SOIL — NOMCARCINOGENIC EFFECTS.

bused) VR, % ]gitmua EF % IF g

C chemical comcendration in il (mpkg)
THI target hazerd index (onitless)

Ry, orsd chronie reference dose (mgkg-day)
AT gvcTRZIng Lme (y1)

EF exprsure frequency (daysiyr)

IF gy

age-adjusted ingestion fctor (mg-yrkg-day) 114 mg-mikg-day (see Bquation (3))

{3

Dsliul Vaue

1

chemical-specific

30 yr (for poncarcinogens, equal o ED [which
is inearporated @ IF, .00

350 dinshr

Risk-based PRG =
(mgkg; THI = 1)

where:

27 x 10F (RD,)

RfD, = ol chronic reference dose in mgfkg-clay

R S L K T gl Bl [ s L P P
REDUCED EQUATION: RESIDENTIAL SOIL — NONCARCINGGENIC EFFECTS

(57}

al: SOIL

Under commercial/indusirial land use, risk of
the comaminant from soll is assumed 1o be due 1o
direci ingestion, Inhalailon of volatiles from the
s0dl, and Inhalation of particulates from the soil,
and is calculated for an adult worker only. For
this type of land use, it (s assumed for calculating
default risk-bazed PROGs that there i greater
potential for use of heavy equipment and related
traffic in and around contaminated soils and thus
greater potential for s0ils to be disturbed and
produce particulale and volatile emissions than in
most  residential  lund-use  areas, Addditronil
cxposure pathways (e.g., dermal exposure) are
possible al some sites, while perhaps oaly one
exposure pathway [e.p., direct ingestion of 2oil
only) may be relevant at others; Appendix B may
be used o identify relevant exposure pathways to
be combined. In such cases, the risk is calculated
by considering all the relevant exposure pathways
identificd in the RL

In the default case illostrated below, intales
from the three exposure pathways arc combined
and the risk-based PRG is derived to be protective
for exposures from all three pathways, In this case,
the risk for a specific chemical from soil due (o the
three cxposure pathways would be calcolated as
frdbovers:

Todal risk = Risk from ingestion of soil (worker])
from sl
+ Risk from inhadation of voladles from
soil (worker)

+ HRisk from inhalation of particulsies
from soll (worker)

It is possible 1o consider only exposure pathways of
site-specific importance by deriving a sitc-specific
risk-based PRG (ep, uvsing the equations in
Appendix B).




Concentrations Based on Carcinopenic Effeciz,
Total risk for carcinogenic effects would be
calcolaied by combining the appropriare inhalation
and oral 5Fs with the three intakes from soil:

Toialrisk = 35F, =x Intake from inpestion of soil
{worker)

+ SF x Inlake from inbakston of
wolddiles from soll (worker)

+ 5F, x Indske from inhalation of
particulntes (worker)

Adding appropriste  parameters, and then
rearranging the equation 1o solve for
concentration, resulis in Equation (6).  As
discussed in more detail in Section 3.3.1, Equation
{6a) is used 10 vest the results of Equation (6).

Equation (67) is the reduced version of
Equation (6) wusing the standard default
parameters, and is used to calculate the risk-based
PRG at a prespecified cancer risk level of 1075 It
combines the toxicity information of a chemical
with standard exposure parameters for
commercialfindusirial land use w gencraie the
concentration of that chemical that corresponds 1o
a 10r® carcinogenic risk level due to that chemical,

Concentrations DBased on MNoncarcinopenle
Effects. Total HI would be calculated by
combining the appropriate oral and inhalation
RiTk with the three intakes from soil:

HI = |[ntake from inpestion
RITY,

{Intake from inhalation of volatiles
T 1175 )
R,

Adding approprisic  parameters, spd  then
rearranging  the equation o solve  Tor

concentration, results in Equation {77,

Equation (77} & the redoced wversion of
Equation (7) wsing the swandard dofaul
parameters, and is used 1o calculate the risk-based
PRG at 8 prespecified HI of 1. It combines the
toxicity Information of o chemical with standard
cxposure parameiers for commercialindustrial land
use 0 generate the concentration of that chemical
that corresponds 1o an HI of 1.

33  VOLATILIZATION AND
PARTICULATE EMISSION
FACTORS

241 SOIL-TU-AIR VOLATILIZATION
FACTOR

The wolatilization factor (V) is used for
defining the relationship between the
concentration of contaminants in soil and the
volatilized contaminants in air. This relationship
was established as a part of the Hwang and Falco
(1985) model developed by EPA's Exposure
Assessment Group (EAG). Hwang and Faleo
present a method intended primarily to estimate
the permissible residual lovels associated with the
Cheanop of conaminated soils. This method has
betn used by EFA in estimating exposurcs o PCHs
and 2.3,75-TCDD from contaminated soil (EPA
1986; EFA 1988a). Omne of the pathways
considered in this method 08 the intake by
inhalation of solatilized coptaminants,

The basic principle of the Hwang and Fakoo
model is applicable only if the snil contaminant
conceniration is at or balow saturation. Saturation
is the soil contaminant concentration at which the
adsorptive limiis of the soil particles and the
solubility limits of the available soil modsiure have
been reached, Above saturation, pure Hiuid-phase
contaminznt is presemi in the soil. Under such
conditions, the pariial pressure of the pure
contaminant and the panial pressure of air in the
interstitial sofl pore spaces cannot be calculated
without first knowing the mole fraction of the
comaminant in the soil.  Therefore, ahove
saturation, the PROG cannol be  accurately
calculated based on volstilization, Because of this
limiration, the chemical concentration in sodl (C)
calculoted using the VF must be compared with
the 500l saturation concentration () calculated
using Equation (6a) or (7a). If C is greater than
Cyap then the PRG is sel equal w0 C,.

The VF presénted in this section assumes thal
the contaminanl concéntration in the soil i@
homogencous from the 30il surface 10 the depth of
concern and that the contaminated fmaterial is nol
covered by contaminant-free soil matérial. For the
purpose of calculating VE, depth of concern i
defined as the depth at which a near impenctrable
fayer or the permanent ground-water level is
reached.




COMMERCIAL/ANDUS TRIAL S0IL — CARCINGGENIC EFFECTS

T = SFExCx10*kemex EFxEDxIR_, + SFxCx EFx EDx IR, x {1I/VF + PEF)
BW x AT x 365 dava’yr BW x AT x 365 dasiyr
C{mak sk = TR & BW x AT x 365 doysfr (5]
hased) EF x ED x [{5F, % 107 kgfmg x IR} + (5F, x IR,, % [I’VF + 1/FEF])]
whire:
Parameiers [hefiminon (wnis) Defouly Value
C chemieal concentzation In soll {magka) -
TR iarged excess indivedual lifelime cancer rak (unitless) 100
5F, inhatation cancer slope factor ((mgfe-day)") chemical-spesific
SF, oral cancer slops factor ({mekg-dayT™) chesmical-specific
BW aduli body weizght (kg) 0 kg
AT veraging time (yr) 0 wr
EF exposure frequency (daysyr) 250 daysr
ED exposure durstion (yr) 25y
IR, il inpesison rate {mgiday) S0 mgh
IR, workday inhalation rate {m’/day) 20 ' day
VF sofl-dc-alr volatilization facior [m'kg) chemical-spedific {see Section 3.3.1)
PEF partsculate emission factor(m’kg) 463 x 10° m/kg (see Section 33.2)
Coe = (Kyxsxn,) + (5x8,) (Ga)
where
Parameters Definstion {units) Drefnuls Vijus
Cont &0l saiuration concentretion (mg'kg) -
K, sodl-waler partition coefficient (L'kg) chemical-specific, or K, x OC
K. organic carbon partition coefficient (Lkg) chemicol-specific
OC organde carbon content of soil {fraction) site-specific, or QU02
] sofubifity (mgL-water) chemical-spesilic
ng 501l moisfure conidend, expressed 85 a weight fcin site-specific
a8, g0dl moistare content, expressed & L-waterkg-soil site-specific

REDUCED EQUATION: COMMERCIALANDUSTRIAL S0IL — CARCINOGENIC EFFECTS

Risk-based PRG = 29 % 10 e (6"
(mgkg; TR = 107} [((5 x W0y x SF,) + (SF x ((20/VF) + (43 x 107))]

whire:

5F, = oral dope factor in (mgfkg-day)’

&I = inhalation slope Bictor in (mg/kg-day)’

VF = chemicalspecific soll-to-air volatilization factor in m¥g (see Section 3.3.1)

If FRG > O, then sgt PRG = €, (where C,, = soil saturation conceniration (mgkg); see Equation (6a)
and Saction 3310

27-



COMMERCTALANDUSTRIAL S011L — NONCARCINOGENIC EFFECTS
THI = Cxl0*kemg s EFXED x IR, + CxEFxEDxIR. x{I/VF +
R, x BW x AT % 2465 dayihr Ry x BW x AT = 365 daysfyr
C (mghg; = THLx BW x AT x 365 denvsiyT n
rimk-hesed)  ED x BF x [((LRID,) x 10 kpmg x IR,) + ((LRM) x IR, x (VF + LIPEF))
where:
c chemical concentralion in soill (Mgkg) -
THI targst harard mdex {unitlesa) 1
RID, ored chronbe referénts dose {mgfcg-day) chemical-specific
Ry, inhalation chronic reference doss (mgfie-day) chemical-specific
BWw adult body weight (kg) TO kg
AT AveTAging time [yr) 25 yr {abways equal to ED)
EF cxposure frequency (dayair) 250 daysyr
ED exposure durakion () 25 w1
IR, soil inpestion rale (mgiday) 50 m
IR, workday inhaiation rate (mr/day) 20 m'iday
vF soil-tu-alr volatilization factor (m*g) chemical-spectlic (see Section 3.3.1)
PEF particulsle emission facior (mr/kg) 4.63 x 10° m'/kg {sce Section 33.2)
Cp=ilEyrsxn) + Exa) i Ta)
where:
Parametcrs Definision (uaiis) Default Vaiue
G soil saturation eoacentration {mgke) -
E, soil-water partition coelibcient (Tg) chemical-specific, or K, x OC
Ko organic carbon partiton coeficient (Lkg) chemical-specific
04 organée carbon content of sod (fraction) site-specific, or (U032
& sodubdlity {mg/L-water) chemical-specific
fig sndl miolstuse conlent, copressed a8 & weiphl fraction  siee-specific
By, sél motsture content, exprested as L-waterkg-s0il site-epecilic

REMICED EQUATION: COMMERCIALANDUSTRIAL SOIL — NONCARCINGOGENIC KFFECTS

Risk-hasad = oz (7"}
PRO (mphkg I3 % 10°RM) + (VR x ((20VE) + (43 x 1077))

THI = 1}

wheng:

R, = ol chiomic Teference dose in mpfe-day

R, = inhalation ¢hromic refereace doss in mgkg-dey

VF et mical-spesific soil-bo-air volatiimtion Betor in mkg (e Section 3.3.1)

HPRG = C, then set PRG = C, (where C, = so0il spiaration comeeniration {mgkpl see Equstion (Ta) and
Seetlon 3.3.1)




A chemical-specific value for VF i3 used in the
standard defaull equations (Equations (6), (67),
{7), and (77) in Section 3.2.2) and i developed in
Equation (8). The VF value calculated using
Equation (3) hat been developed for specific use in
ihe other equations in this guidance; it may not be
applicable in other technical contexts. Equation
(E) lists the standard default parameters for
calculating VF. If sitespecific information is
available, Equation (2) may be modified
calcutate 8 VF that 5 more appropriate for the
particular site. Supporting references should be
consulied when substituling sile-specific daia
ensure that the model and specific paramelers can

e appropriately applied 10 the given sie.

332 PARTICULATE EMISSION FACTOR

The particulaie emission factor (PEF) relates
the contaminamt concentration in soil with the
conceniration of respirable particles (PM, ;) in the
air dve 10 fugitive dust emissions from surface
contamination sites. This relationship is derived
by Cowherd (I1985) for a mapid assessment
procedure applicable (o a typical hazardous waste
site where the surface contamination provides a
relatively continuous and constant poicntial for
emission over an extended period of time (e.g.,
VEATS). The particulate emissions from
contaminated sites are dee (0 wind erosion and,
therefore, depend on the erodibility of the surface

VF(m'kg) = (LSxV:DH) X
A
whene:
& (em) - . xb)
E+ (p(1-EVE,,

SOIL-TO-AIR VOLATILIZATION FACTOR

(BlexexT™ ()

(2xDyxEx K, x 107 kglg)

Standard defaull parameter values thal can be wied 10 reduce Eqoation (B) are Bted heiow. These represent “ypical®
valugs ns identified in a number of sources. For example, when sile-specific vilues are not svailabie, the length of a
side af the contarminated aren (LS) is asumed 1o be 45 m; this i based on a contaminAted aren of 0.5 acre which
approximapes (he size of an average residential loL. The "typical” values LS, DH, and V are rom EFA 1986, "Typical®
values for E, OC, and p, are from EPA 1984, EPA 1968b, and EPA 19881, Site-specific daa should be substituted
[or the default values Rsted below wherever possible, Standard values for chemical-specific T, H, and K, con be
obiained by calling the Superfund Henlth Risk Technical Support Center.

Paramerer Definition [unies) Defaulz

VF volalilizmion facior (m'kg) -

15 lengih of side of contaminaded area (m) 4im

v wind speed in mixing zone {m/) 225 mfs

DH diffusion height (m) Im

A aren of contamination {::m*] 20,250,000 cm®

D, effective diffasivity (em’s) Dy x B

E frue il porosity [unitless) 0.35

K, soilfair partition coefficient (g soiliem” air) {H/E,) x 41, where 41 & a uniis
chaversion fctor

P true soil density or pacticulate density (glem®) .65 gem®

T cEposuTE Inderval {5) T9x10°s

D, mulecular diffusivity (cm’s) chemical-speciic

H Henry's lw constent {atm-m*imol chemical-sperific

E, sodl-water partiteon coefficient {cm/g) chemical-specific, or K x OC

K. orgunic carbon pertition cocfficient {cm™/g) chemical-specific

OO organic carbon coment of soil (frecton) sive-specific, or 0L02

20




material. The equation presented below, Equation
(%, s representative of 8 surface with "unlimited
erosion potential,” which is characterized by bare
surfaces of finely divided material such as sandy
agricultural soil with a large number Cunlimited
reservoir”) of erodible particles. Such Surfaces
erode at low wind speeds, and particulate emission
rates are relatively time-independent at a given

wind speed.

Thie mode]l was selected for uwse in
RAGSHHEM Part B because it represents a
conservative estimate for intzke of particulates; it
is used to derive Equations (6) and (7) in Section
K ol

Using the defoult parameter values given in
the box for Equation (9), the default PEF is equal
o 4.63 x 10° m:".n']:g. The defanlt values necessary
t calcuiate the flux rate for an “onlimited
reservodr” surface (ie, G, U, U, and F(x)) are
provided by Cowherd (1985), and the remaining
default values (ie, for LS, V, and DH) are
“typical® valves (EPA 1986). If site-specific
information i available, Equation (%) may be
modified 0 calculaie a PEF thst is more
appropriate for the paricular site.  Again, the
original reference should be consulied when
substituting  site-specific daw 0 ensuore
applcability of 1he model w specific sie
covmdditioms,

PARTICULATE EMISSION FACTOR

FEF (miz) = LS x ¥ x DH x 3600 ahr x {m

A 0036 x (1-0Y x {Ud.-lj,? x Fix)
whisre:
Paramelcr Definition (units) Defpult
PEF particulate emission fBdor (m'kg) 463 x 10° m'ikg
L5 width of contaminaed area (m) 45 m
L wind speed in micing 20ne (ILE) 2.25 mf
DH diffusson height {m) 2m
A arca af contamination (m?) 2005 m'
0036 respirable fraction {gfm’-hr) 0.036 gim*-hr
] Traction of vegetative cover [unilless) 0
U, mican annual wind speed {ms) 4.5 mfs
4 B equivalent threshold valve of wind speed 128 m&

at 10 m (mys)
Fix) function dependent on UL {unitless) QU007 (determined using Cowhesd 1985)
3.4 CALCULATION AND . the lower ‘of the two values is considered the

PRESENTATION OF RISK-
BASED PRGs

The equations presented in this chapier can be
used to cakculale risk-based PRGs [or both
carcinogenic and noncarcinogenic effects. If both
8 carcinopeéic and 8 noncardinogenic risk-based
PRG are calculated for a particular chemical, then

appropridte  risk-based PRG  for any  given
contaminant. The case-study box below illustrates
a caleulation of a risk-based PRG. A summary
table — such as that in the final case-study box —
should be developed (o present both the risk-hased
PREGs and the ARAR-bazed PRG:s. The while
should te labeled as 10 whether 41 presemis the
concentrations that were developed during scoping
or aler the baseline risk assessment.




.

CASE STUDY: CALCULATE RISK-BASED PRGs®

Risk-based PRGs for ground water for isophorone, one of the chemicais detected in ground-water monitoring
wells at the site, are calculated below. Initial risk-based PRGs for isophorone (carcinogenic and noncarcinogenic
cffects) are derived using Equations (1°) and (27) in Seetion 3.1.1. Equations (1°) and (27 ) combine the toxicity
information af the chemical {oral RID of 0.2 mgkg-day and oral SF of 0.0039 [mykg-day]’; inhalation values are
not available and, therefore, only the oral exposure route is considered) with standard exposure parameters. The
calculated concentrations in mg/L. correspond to a target risk of 10 and a target HQ of 1, as follows:

Carcinogenic = 17x10* Noncarcinogenic = 73
risk-based PRG 2(8F,) risk-based PRG 2/RID,
= 17x 10 = 73
200,003 202
= ulE: mgl = 73 mglL

The lower of the two values (i.e., 0.022 mg/L) is selected as the appropriate risk-based PRG. Risk-based PRGs are
calculated similarly for the other chemicals of concern.

? All information in this example is for illustration purposes only.

CASE STUDY: PRESENT PRGs DEVELOPED DURING SCOPING?

Site: XYZ Co. Land Use: Residential
Location: Anytown, Anystate Exposure Routes:  ‘Water Ingestion, Inhalation of
Medium: Ground Water Volatiles
Risk-based PRGs
. (mg/Ly* ARAR-based PRG
Chemical
HQ =1 Type Concentration (mg/L)
Benzene - — MCL 0.005
Carbon Tetrachloride - - MCL 0.005
Ethylbenzene - - MCLG Q75w
MCL 0.7
Hexane _— 0.33 - —
Isophorone 0.022%* 7.3 - —
Triallate —_ 0.47 — —_
1,1,2-Trichloroethane - — MCLG 0.003***
MCL 0.005
Vinyl chloride - — MCL 0.002
—_— - - - OO —

All information in this example is for illustration purposes only.

These concentrations were calculated vsing the standard default equations in Chapter 3.

Of the two potential risk-based PRGs for this chemical, this concentration is the selected risk-based PRG.
™" Of the two potential ARAR-based PRGs for this chemical, this concentration is selected as the ARAR-
based PRG.




CHAPTER 4

RISK-BASED PRGs FOR
RADIOACTIVE CONTAMINANTS

This chapter presemis standardized exposure
parameters, derivations of risk equations, and
"reduced” equations for calculating risk-hased
FPRGs for medioactive contaminants for  the
pathways and land-use scenarlos discussed in
Chapter . In addition, a radiation site case siudy
is Pl‘mfidnd at the end of the ':tl.lplll'r 1o illusgtrate
(1) how exposurc pathways and radionoclides of
potential concern (including  fadioactive  decay
products) are identified, (2) how initial risk-based
FRGs for radionuclides are calculsted using
reduced equations based on information available
al the seoping phase, and (37 how risk-based PRGS
can be re-calculated wsing Full risk equations and
site-specific dala obfained doring the baseline risk
pssessment, Chapters | through 2 and Appendices
A and B provide the basis [or many of the
assumptions, cquations, and parameicrs used in
this chapier, and therefore should be revicwed
before proceeding forther into Chapier 4. Also,
Chapter 10 in RAGSHHEM Fart A should be
consulied for additional guidance on conducting
bhaseline risk assessmentis sl 5iles contaminaied
with radicactive substances.

in geperal, standardized defaulli exposure
equations and parametcrs used o calcelate risk-
based PRGE for radionuclides are similar in
structure and funciion tw those eguations and
parameters  developed  in Chapler 3 for
nonradicactive chemical carcinogens, Both oypes
of risk equations:

o Calculate risk-based PRGs for each carcinogen
cofresponding (0 a pre-specified warger cancer
risk level of 10%,  As mentioned in Section
2.8, targel rizk levels may be modified afrer the
baseline risk assessment based on site-specific
exposure conditions, technical limitations, or
other uncertainties, as well a3 on the nine
remedy selection criteria specified in the MCP.

o  Llse standardized defoult exposure partmeters
consistent with OSWER [Mrective 9285.6-03
(EPA 1991b). Where defaull parnmeters are

LN

e available in that guidance document, other
appropriate reference values are used and
cited,

» Incofporate pathway-specific default exposure
factors that generally reflect RME conditions,

There are, however, several important areas in
which risk-based PRG equations and assumptions
for radipactive conlaminanis differ substantially
from those used for chemical contaminants.
Specifically, uonlike chemical equations, risk
equations for radionuclides:

» Accept input quantities in units of activity
(&.g., picocuriés (pCi)) rather than in units of
mass (e.g., milliprams (mg)}. Activity units are
more appropriate for radioactive substamces
bécause concentrations of radionoclides in
sample media are Jdetermined by direct
physical mensurements of the activity of each
nuclide present; and bécause adverse human
health effects due 1o radionuclide imiake or
exposure are directly related io the amount,
lype, and energy of the radiation deposited in
specific body tissnes and organs.

« Copsider the carcinogenic effecs of
radionuclides only. EPA  designates sl
radionuclides as Class A carcinogens based on
their property of emitting ionizing radiation
and on the extensive weight of epidemiological
evidence of radiation-indoced cancer in
humans, At most CERCLA radiation sites,
potential health risks are usually based on ihe
radicioxiciy, rather than the chemical toxicity,
of each radionuclide present

s LUse cancer slope faciors thal are best
estimates (Le, median or 50th percentile
values) of the age-sveraged, lifetime excess
total cancer risk per onit intake of a
radionuclide (e.g., per pCi inhaled or ingested)
Or per unil external radiation exposure (2.2,
per  microRoenigen) 10 gamma-emitling

a3



radionuclides. Slope factors given in IRIS and
HEAST hawe been calculated for individual
radionuclides based on their unique chemical,
metabolic, and radiologlcal properiies and
using @ non-threshold, linear dose-response
model. This model accounts for the amount
of cach radionuclide absorbed into the body
from the gastrointcstinal tract (by ingestion)
or throwgh the lungs (by inhalation), the
distribution and retention of each radionuclide
in body tissues and organs, as well as the age,
pex, and weight of an individual st the time of
exposure. The model then averages the risk
ower the lifetime of that exposed individual
(ie, T yearsy, Consequently, radionuclide
slope factors are pot expressed as a function of
body weight or time, and do pot reguoine
carrections for gastrointestinal ahsorption or
lung transfer cificicncies.

Risk-based PRG equations for radionuclides
presentad in the following sections of this chapter

are derfved initially by determining the- total risk-

posed by each radioactive contaminant in & given
pathway, and then by rearranging the pathway
equation 10 sobve for an activity conceniration set
equal to a arger cancer risk level of 100%, At the
scoping phase, these equations are "reduced” — and
risk-based PRGs are calewlated for  each
radionuclide of concern — uwsing siandardized
exposure assumptions for each exposure route
withinn each pathway and land-use combinatbon.
After the baseline risk assessmeni, PRGs can be
recaleulated using full risk equations and site-
specific exposure information obtained during the
RL

41 RESIDENTIAL LAND USE

d.1.1 GROUND WATER OR 5URFACE
WATER

Under the residential land-use scenario, risk
from ground-wateér or surface waler radioactve
contaminants s assumed o b€ due primarily o
direct ingestion amd inhalation of wvolatile
radionuclides released rom the water o indoor
air, Howewer, becawse additional exposare routcs
{c.g.. cxternal radiation cxposure dwe to
immersion} are possible at some sites for some
raedionunclides, while only one exposure rouie may
be relevant at others, the rigk assessor always
should comsider all relevam exposure Toutes and
add ot modify exposune routes 85 appropriate.

In the case illusirated below, risks from the
rwo defanlt exposure routes are combined, as
forllows:

Tolal risk
from waler

Kisk from ingestion of radiooudides
in water {adult)

+ Rk from mdoor inhadation of volatie
radionuclides relessed from water
{adult}

Al the scoping phase, risk from indoor
inhataton of volatile radionuciides is assumed 10
be relevant only for radionuciides with a Henry's
Law constant of greater than 1 x 107 atm-m/male
and a molecular weight of less (han 200 g'mole.
However, radionuclides that do not meet these
criteria also may, under cértain site-specific water-
pse conditions, be volatilized inwo the air from
water, and thus pose significant site risks (and
require risk-based goals). Therefore, the ultimane
dedision regarding which contaminants should be
considerad must be made by the risk 5388507 00 a
site-specific basis following completion of the
baseline risk asscsSmenl.

Total carcinogenic risk is calculated for each
radionuclide  separaicly by combining its
appropriate oral and inhalation SFs with the two
cxposure pathways for water, as follows:

Towl sk = 5,

% Ineake from ingestion of
of radicnuclides

+ BF x

Intike from inbalataon of
wolatile rdiaoclides

By including appropriate exposure parameters for
gach type of intake, rearranging and combining
cxposure ferma in the total risk tion, amd
serring the tarpel cancer risk level equal o 10°%,
the risk-based PRG equation is derived as shown
in Equation {107,

Equation {107), presemied in the next box, is
the redoced version of Eguation (10) based om the
standard defanlt valoes listed below, [t is used to
calculate risk-based PRGs [or radionuclides in
water at o pre-specified cancer risk level of 10 by
combining each radionochide’s oxicity data with
the standard defaull values for residential land-uge

EXpOsure parameters,

After the baseline risk asseszment, the risk
pEsassnT may choose 1o modify one or more of the
exposure parameter defiull values or assumplions

234.
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RADIONUCLIDE PRGs: RESIDENTIAL WATER — CARCINOGENIC EFFECTS
Total risk = [SF,xRWxIR, xEFxED] + [SF,x RWx Kx IR, x EF x ED]
RW (pCi/L; = ' TR (10)
tisk-based) EFx ED x [(SF,x IR} + (SF;x Kx IR,})]
where: )
Parameters Definition (unitﬂ Default Value
RW . .radionuclide PRG in water (pCi/L) -
TR target excess individual lifetime cancer risk (unitless) 10
SF, " inbalation slope factor (risk/pCi) radionuclide-specific
SF, oral (ingestion) slope factor (risk/pCi) radionuclide-specific
EF exposure frequency (daysfyr) 350 daysfyr
ED ‘ exposure duration (yr) 30y
IR, daily indoor inhalation rate (m’/day) 15 m/day

daily water ingestion rate (L/day) 2 L/day

K : volatilization factor {unitless) 0.0005 x 1000 L/m’ (Andeiman 1990)

Risk-based PRO - R
{pCiL; TR = 109 2(SE.) + T.5(SF)

ﬁ

REDUCED EQUATION FOR RADIONUCLIDE PRGs:
RESIDENTIAL WATER — CARCINOGENIC EFFECTS

where:
5F, = oral {ingestion) slope factor (risk/pCi)
5F, = ' inhalation slope factor (risk/pCi)

{107}

in the risk equations to reflect site-specific
conditions. In this event, radionuclide PRGs
should be calculated using Equation (10) instead of
Equation (10°). -

4.1.2 SOIL

Under residential land-use conditions, risk
from radionuclides in soil is assumed to be-due to
direct ingestion.and external exposute 10 gamma
radiation. Soil ingestion rates differ for children
and_adults, therefore age-adjusted ingestion rate
factors are used in the soil pathway equation.
Calculation of the risk from the external radiation
exposure route assumes that any gamma-emitting
radionuclide in soil is uniformiy distributed in that
soil within a finjte soil depth and density, and
dispersed in an infinite plane geometry.

The calculation of external radiation exposure
risk also includes two additional factors, the
gamma shielding factor (S.) and the gamma
exposure time factor (T,), which can be adjusted to
account for both attenuation of radiation fields due
to shiclding (e.g., by structures, terrain, or
engineered barriers) and for exposure times of less
than 24-hours per day, respectively: S_ is expressed
as a fractional value between 0 and 1, delineating
the possible risk reduction range from 0% to
100%, respectively, due 1o shielding. The default
value of 0.2 for S, for both residential and
commercialfindustrial land-use scenarios reflects
the initial conservative assumption of a 20%
reduction in external exposure due to shielding
from structures (see EPA 1981). T, is expressed as
the quotient of the daily number of hours an
individual is exposed directly to an external
radiation field divided by the total number of
exposure hours assumed each day for a given land-




use scenario (ie., 24 hours for residential and 8
howurs for commercialindusirial). The defaunl
value of 1 for T, for both land-ute Scemnrios
reflects the conservative mssumplions of a 24-hr
exposure duration for residential populations (ie.,
2424 = 1) and an B-hr exposure duration for
workers (le., 8% = 1} Values for both [aclors can
fand, if appropriate, should) be modified by the
risk assessor based on site-specific conditions.

In addition o direct ingestion of soil
contaminated with radionuclides and exposure 0
external  rudiation from gamma-emitting
radicauclides in 40il, ather 26§l EXpeiSure routes arc
possible, such as inhalation of resuspended
radivactive  particles, inhalation of wvolatile
radiomuclides, or ingestion of foodorops
contaminated by root or leaf uptake. The risk
assessor should therefore identify all relevant
cxposure routes within the soil pathway and, if
necessary, develop equations for risk-based PRGs
that combine these exposure routes,

In the case illustrated below, the risk-hased
FRG is derived 1o be protective for exposure from
the direct ingestion and external radiation rouies.
Towal risk from soil due 1o ingestion and external
radiation is calculaved as follows:

Total risk =
from soil

Risk from direct ingsstion of radio-
nuclides in soil (chlid to aduit)

+ Risk froem external radiation from
gamma-emiiing radionuwckides m 5ol

Total risk for carcinogenic effects from each
radionuclide of potential concern is calculated by
combining the appropriate oral slope facior, 5F
with the toral radionuclide intake from soil, plus
the appropriste external radiation slope factor,
5F,, with the radioactivity conceniration in soil:

Tomlrsk = 8F, x lnake from dérect ingeation
of soil
4+ 5F, x Conceplraton of gamma-

emithing radionuchdes m ol

Adding appropriate parameters, then combining
and resuranging  the equation to sobe  for
concentration, retulis in Equation {11).

Equation (117) is the reduced vemion of
Equatiun (11} based on the standard default values
listed below, Risk-basead PRGs for radiomoclides

in 501l are caleulated for a pre-specified cancer risk
level of 1077,

The ape-sdjusted  soil  ingestion  facior
fIF‘ﬂM] used in Equation (11) takes into account
the différence in soil ingestion for two exposure
groups — children of one to six years and all other
individuals from seven to 31 years, IF is
calculated for radioactive contaminants as shown in
Equation (1Z). Sectiom 3.1.2 provides additional
discussion on the sge-adjusied soil ingestion factor.

If any parameter values oOf exposure
assumpiions are adjusted after the baseline rigsk
assessment o reflecy site-speciiic conditons, soil
PRGs should be calculated wsing Equation (11).

42 COMMERCIAL/INDUSTRIAL
LAND USE
421 WATER

Under 1the commercialindusirial land use
scenario, risk-based PRGs for radionuclides in
groumd water (and for redicnecldes in surfade
waler used [or drinking water purposes) are based
on residential exposures and cakculated according
o the procedures detailed in Section 4.1.1 (sce
Section 321 for the rationale for this approach).
Risk-bosed PRGS should be calculated considering
the possibility that both the worker and general
population al large mey be exposed (o the same
contaminated water supply.

422 SOIL

Lindgr the commercialindusirial land use
scenario, four soil exposare routes —  direct
ingestion, inhalation of wvolatile radioneclides,
inhalation of resuspended radioective particulates,
and external exposure due to gamma-emitting
radionuclides — are combined 1w calealaie risk-
bazed radionuclide PRGs in soil for adult worker
exposures,  Additional exposure routes (e.g.
ingestion of fopderops  comaminated by
radippuclide optake) are possible at some sites,
while only one exposure rowie (eg, exiernal
radiation exposere onlyh may be relevanl al olhers,
The risk assessor should vherelore consider and
combing all relevamt soll exposure Toules, as
mecessary and appropriate, based on sie-specific
conditions,




RADIONUCLIDE PRGs: RESIDENTIAL S0IL = CARCINOGENIC EFFRECTS
Totlrisk = RS x [(SF, x 107gimg x EF x IF, 5.0 + (SF, x 10°¢kg x ED x D x 8D x (1-8,) x T,)]
RS (pCif = 1R - D)
ritk-hased) (5F, % 107 % EF % IF, ) + (SF,x IPx EDx DxSDx{15)x7T,)
where;
RS radfionuchde PRG m soil (pOuig -
TR Largel excess individual lifetime cancer risk (wnitless)  1W0®
SF, oral (ingestion) slope Frctor (riskipCy) radionuchide-specific
5F, external exposare slope facior (riskiyr per pCim®) rixddonuclide-specific
EF exposure fregquency (dayanT 350 dayshr
ED exposure duration (yr) M yr
IF iy age-adjusted soil ingestion Mewor (mg-yridoy) 3600 my-yriday (sce Equation [12))
D depth of rdionuclides in soil (m} 0 m
8D soil density (kym®) 143 x 10 kgm*
8, gamma shickling factor (unitless) 0.2 {see Section 4,1.2)
T, gamma expisuare time fBolor (unitkess) 1 {s== Section 4.1.2)
A e B e T P P S~ SO S W
REDUCED EQUATION FOR RADIONUCLIDE PRGs:
RESIDENTIAL 50IL — CARCINOGENIC EFFECTS
Risk-hnsed PRG = 1% 10 (11"
{pCilg; TR = 10% 13 x 10° (SF,) + 34 x 10° (SF,)
where:
SF, = oral {ingestion) slope fctor (riskipCh
SF, =  external exposure slope lactor {riskir per pCiim®Y)
AGE-ADJUSTED SOIL INGESTION FACTOR
I-F:-I.'q (mgyriday) = ‘m::“'- 6 X ED:.n-ﬂ * I:Ip-ml.l.-.- 1 X E[!.' ) (12)
where:
Iaramerers Defindtion (unis) Defaulr Vakue
TF g age-adjusted soll ingestion facior (mg-yriday) 3600 mg-yriday
IR e 14 Ingeation rate of sod ages 1-6 (mgfdny) 200 mgdday
IR g 701 ingestion rate of soll ages 7-31 (mgiday) 100 magiday
ED. 14 exposure duration during ages 16 (yr) i ¥
ED exposune duraticn during ages 7-31 () 24 ¥

7.



In the case illusirated below, ial risk from
radionuciides in s0il is calculated a5 the summation
of the individual risks from each of the four
exposure rouwnes lisied above:

Tzl nsk ==
from sod]

Rk from direcs mgsstion of mdio-
nuaclides in soif {worker)

+ Rk from inhalsion of voladile
radinmuclides. (worker)

+ Risk from inbalson of resuspended
radicactive particulates [worker)

+ Rsk from external radiation from
gamma-cmitiing redionuchides [worker)

Total risk for carcinogenic effects for each
radionuclide is calculated by combining the
appropriaic ingestion, inhalation, and external
exposure SF wvalwes with relevamt  exposure
parameiers for each of the four soil exposure
routes &s follows:

Toml = 5F, x In@ke from direct ingeation of
risk rfionuclides in soil (eorker)
+ 5F, x Intake from inhalation of
volatile radicouclides (warker)
+ &F, x Intake from inhalbfion of resus-
pended radioactive  particulates
[anrker]
+ SF, x Conesolrationof gamms-emitting
radionuclivles in Soil (worker)
Adding appropriate paramciers, and then

combining and rearranging the equation to solve
for concentration, results in Equation {13},

Equation {13 7) below is the reduced version of
Equation {13) based on the standard default values
below and & pre-specified cancer risk level of 10,
It combines the 1oxicily information of a
radionuclide with standard exposure parameters for
commercialindustrial [and use 0 penerale the
concentration of that radionuclide corresponding
to a 10% carcinogenic risk level due to that
radionuclide.

If any parameter default values or assumplions
are chunged after the bazeline risk astessmenl 1o
reflect site-specific conditions, radionuclide soil
PRGs should be derived using Equation (13).

423 SOIL-TO-AIR VOLATILIZATION
FACTDR

The VF, defined in Section 3.3.1 for chemicals,
also applies for radicactive contaminants with the
following exceptions.

= Most radionuclides arc heavy metal elements
and are non-volatile under normal, ambicni
conditions. For these radionuclides, VF values
need not be calculated and the risk due tw the
inhatation of volatile forms of these nuclides
can be ignored for the purposes of
determining PRGs.

# A few radionuclides, such as carbon-14 (C-14),
tritium (H-3), phosphorus-32 (P-32), solfur-35
(5-35), and other isotopes, are volatile under
certain chemical or environmental conditons,
such as when they are combined chemically
with volatile organic compounds (i.e., the so-
called radioactively-labeled or "tagged” organic
compounds), or when they can .exist in the
environment in a variety of physical forms,
such as C-14 labeled carbon dioxide {CO4) gas
and tritiated water vapor. For 1hese
radionuclides, VF values should be caloulated
using the Hwang and Falco (1986) equation
provided in Sectiom 331 based on the
chemical specics of the compound with which
they are associated.

# The naterally occurring, non-volatile
radioisotopes of radium, namely Ra-226 amd
Ha-224, undergo radioactive decay and form
inert, gaseous isotopes of radon, e, Rn-222
(radon’} and Rn-220 (thoron), respectively.
Radipactive radon and thoron gases cmanate
from their respective parent radiom isolopes
in soil, escape into the air, and can pose
cancer risks if inhaled. For Ra-226 and Ra-
224 in soll, use the default values shown in the
hox on page 40 for VF and for SF in
Equarion (12) and Equation (127}

43 RADIATION CASE STUDY

This section presents a case study of a
hypothetical CERCLA radiation sie, the ACME
Radistion Co. site, to illustrate the process of
calculating pathway-specific risk-based PRGs for
radionuciides using the risk  equations  and
assumptions presented in the preceding sections of
this chapter. The radistion sile case study s
moxdeled after the XYEZ Co. sile sludy discussed o
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RADIONUCLIDE PRGs: COMMERCIAL/INDUSTRIAL SOIL — CARCINOGENIC EFFECTS
Totat = RS x EDx [(SF,x 10°g/mg x EF x IR,;) + (SF, x 10°%g/kg x EF x IR, x 1/VF)
risk
+ (SF; x 10°g/kg x EF x IR, x 1/PEF) + (SF, x 10°g/kg x D x SD x (1-8,) x T,)]
RS = TR 13)
{(pCifg; ED x [(SEx10%EFxIR, ;) + (SEX10%EFxIR ;) x (1/VF + 1/PEF) + (SFx10°DxSDx(1-S)xT,)]
risk-based)
where:
Parameters Definition {units) Default Value
RS radionuctide PRG in soil (pCi/g) —
TR target excess individual lifetime cancer risk (unitless) 10
SF, inhalation slope factor (risk/pCi) radionuclide-specific
SF, oral (ingestion) slope factor (risk/pCi) radionuclide-specific
SF, external exposure slope factor (risk/yr per pCi/m?) radionuclide-specific
EF exposure frequency (daysfyr) 250 days/jyr
ED ~ exposure duration (yr) - - 25yr
IR,, workday inhalation rate of air {m/day) 20 m’/day
IR, daily soil ingestion rate (mg/day) 50 mg/day
soit-to-air volatilization factor (m*/kg) radionuclide-specific (see Section 4.2.3)
PEF particulate emission factor (m’/kg) . 4.63 x 10° m%kg (see Section 3.3.2)
/D depth of radionuclides in soil (m}) 0.1m
¥’SD soit density (kg/m’) e 143 x 10° kgym®
¥S. gamma shielding factor (unitless) 0.2 (see Section 4.1.2)
v T, , gamma exposuie factor (unitiess) 1 (see Section 4.1.2)

REDUCED EQUATION FOR RADIONUCLIDE PRGs:
COMMERCIAL/INDUSTRIAL SOIL — CARCINGGENIC EFFECTS"

ix30¢ (137)

Risk-based PRG = ]
(pCifg; TR = 10%  [(3.1 x 10°(SF,)) + ((1.3 x 10*/VF + 2.7 x 10%) (SF)) + (2.9 x 10° (SF,))]
where:

SF, = oral (ingestion) stope factor {risk/pCi)

SF; . = " inhalation slope factor (risk/pCi) _

SF, = external exposure slope factor (risk/yr per pCi/m?)

VF =

radionuclide-specific soil-to-air volatilization factor in m/kg (see Section 3.3.1)

*NOTE: See Section 4.2.3 when calculating PRGs for Ra-226 and Ra-224.

Chapters 2 and 3. It generally follows a two-phase
format which consists of a "at the scoping stage”
phase wherein risk-based PRGs for radionuclides
of potential concern are calculated initially using
reduced equations based on PA/SI data, and then
a second, "after the baseline risk assessment” phase
wherein radionuclide PRGs are recalculated using

full equations and modified site-specific parameter
values based on RI/FS data.

Following an overview of the history and
current status of the site presented in Section 4.3.1,
Section 4.3.2 covers a number of important steps
taken early in the scoping phase to calculate
preliminary risk-based PRGs assuming a specific




SOI1. DEFAULT VALUES FOR VF AND 5F,
FOR Ba-X2& AND Fn-II4

Defaule VF [mhatation
Vislue Skope
Em } Facior, 5F,
Radium pi a® (riskpCi)**
Ha-226 8 LIE-11
Ra-224 200 4.TE-11

* Calculoted wusing volues laken fom NCRF
1976 and UNSCEAR 1982 Assumptions: (1) an
average Ra-X26 soil concentration of 1 pCidg
asgocialed with an sverage amblen! Rno-222 afr
concentration of 120 pCim” and (2) an wvernge
Hn-224 soil conceniration of 1 plijg associated
with an average anibient Ro-220 air concentration

of § pCifm’.

** Skope lacior valuves are for Rn-222 {pls
progeny} and for Re-220 (plus progeoy).

land-use scenario. Section 4.3.3 then discusses how
imitial assumptions and calculstions can be
modified when additional site-specific information
becomes availablc.

431 SITE HISTORY

The ACME Radiation Co, site is an
abandoned industrial facility consisting of a large
factory building siwsied on ten acres of land
surrounded by a8 high-density  residential
neighborbood.  Esablished in 1925, the ACME
Co, manufactored homincus watch dials and gauges
wsing  rodium-based  paint  and  employed
approximately 100 workers, mostly women, With
the declining radivm marker, ACME phased oot
dial production and expanded i operations in
1960 10 include brokering (collection and disposal)
of low-level radioactive waste (LLW). After the
company was istued a state license in 1961, ACME
began receiving LLW from various nearby
hospitals and research lnboratories. In 1975, acting
on an  anonymous  complaint of  suspected
mishandling of radioactive waste, slate olficials
visited the ACME Co. sitc and cited the company
for numerous storage and disposal violations,
Afer ACME failed to rectify plant comditions
identified in inirial and subseguent citations, he
state first suspended, and then later rewoked s
operating license in 1978, Around the same Hme,

officials detecied radium-226 (REa-226)
contamination at a few neighboring locations off
gite. However, no sction was taken agaimst the
company at that time. When ACME filed for
bankruptcy in 1985, it closed {5 facility before
completing cleanup.

In 1987, the state and EPA conducted an
acrial gamma swrvey over the ACME Radiation
Co. site and surrounding properties to investigate
the potential exent of radicactive contaminaiion
in these areas. The owverflighl survey revealed
several aress of elevated exposure rate readings,
although individual gamma-eémitting radeonoclides
could not be identified. When fllow-up ground
lcvel surveys were performed in 1988, nuwmerons
“hot spois” of Ra-226 were pinpointed at various
locations within and around the factory building.
Three large soil piles showing enhanced
concentrations of Ra-226 were discovered along
the somthern border. Approximately 20 rusting
drums labelled with LLW placards also were
discovered ouiside under a covered storage area.
Using ground-penetrating radar, EPA detected
subzurface magnetic anomalics in a few locations
within the property boundary which suggested the
possibility of boried wasie drums. Based on
interviews with people living near ibe site and with
former plant workers, the stale believes thar
radiom contaminaied =oil may have been removed
from (he ACME site in the past and used locally
as [l manerial for the constrection of new homes
and roadbeds. Siee access 5 currently limited (bot
not entirely resteicied) by an existing security
fence.

In 1988, EPA% regional Geld investimation
team completed a PASSL. Based on the PAJSI
daig, the ACME Radiation Co. sile scored above
ZB.50 wsing the HRS and was listed on the
Mational Priorities List in 1989, Early in 1990, an
RIFS was initiated and a bascling risk assessment

is currenthy in propros.
431 AT THE SCOFING FHASE

In this subsection, several sieps are outlined o
show by example how initial site data are used at
the scoping phase 10 calculare risk-based PRGs for
redionuclides in specific media of concem.
Appropriate sections of Chapters 2 and 3 should
be consulted for more detailed explanations for
each step considered bolow.,




Identify Media of Concern. A large stream
‘runms along the western border of the site and feads
into & river used by some of the local residents for
fishing and boating. Supplemental water intake
ducts for the municipal water treatment plant are
locared approximanely 300 vards downriver, and the
site is siteated over an aguifer which serves as the
primary drinking water supply for 3 community of
approximately 33,000 people,

Analvses of pround water, 2oil, and siream
sedimen( samples waken during the PAS] revealed
significant levels of radionuclide conlamination.
Potential sources of contamination include the soil
piles, process residues (n snil, and radionuclides
leaking from buried drums. Air filer samples and
surface water samples from the stream and river
showed only background levels of  activity.
{Background concentrations were determined from
analyses conducted on a limited number of air,
ground water, surface water, omd soil samples
collected approximately one mile from the site.)

The data show that the media of potential
comcerm al this site inclwde pround water and soil,
Although stream water and river water were not
found o be contaminated, both surface water
bodics may become contaminated in the future due
o the migration of radionuciides from sediment,
from the exposed soil piles, or from leaking drums.
Thus, surface water is ancther medium of potential
CONCETT.

For simplicity, only soil will be discussed as
the medium of concern during the remainder of
this case siudy, Proccdures discussed for this
medium can nevertheless be applied in a similar
manner W all other madia of concern,

Identify Initinl List of Radionuvclides of
Concern. The PASI for the ACME Radiation Co.
siie identified elevated concentrations of [ive
radionuclides in sedl (Ra-226, iritiem (H-3),
carbon-14 {C-14), cesium (Cs-137), and strontivm
(Sr-200),  These comprise (he initial list of
radionuclides of polential concem.

Sive records indicute that radioisotopes of
cobalt (Co-60), phogphorus (P-32), sulfur {5-35),
and americiom (Am-241 and Am-243) were
included on the manibests of several LLW drums in
ihe storapge area and on the manifests of other
drums suspected to be buried onsite. Therefore,
although not detected in any of the initial soil
samples analyzed, Co-60, P-32, 5-35, Am-241, and

Am-243 are added 1o the lst for this medium
because of their polential 1o migrate from leaking
buried drums into the surrounding sodl.

Identify Probable Land Uses. The ACME
Radiationm Co, site is locaed in the center of a
rapidly developing suburban community comprised
of gingle and multiple family dwellings. The area
immedisiely encircling the sile was recently re-
zoned for residential use only; cxisting commercial
and light industrial [acilities are corrently being
relocated. Therefore, residential use is delermined
1o be the most reasonable (uiure land we for this
site.

Identify Exposure Pathways, Parameters, and
Equations. During the scoping phase, available
site data were neither sufficient 10 identify all
possible cxposure pathways nor adequate enough
to develop site-specific fawe and  transport
equations and parameters.  Thercfore, in order 1o
calculaie initial risk-based PRGs for radionuclides
of potential concern in soil, the siandardized
default soil exposure equation and assumprions
prowvided in this chapter for residential and use in
Section 4.1.2 ar¢ schected. (Later in this case sy,
examples are provided o ilusirae how the foll
risk equation (Equation {11}) and assumptions are
modified when baseline risk assessment data
hecome availahbe)

For the soil pathway, the exposure routes of
concern are assumcd o be direct ingestion of soil
contaminated with radionuclides and exposure (o
external  radiation  from gamma-emitking
radionuclides,  Again, although soil & the only
mediom discussed throughoul this caze study,
exposute pathways, parameters, equations, and
evenlually risk-based concenirations would nesd to
be identified and developed for all other media and
exposure pathways of poential concern at an
actwal site.

ldentify Toxicity Information. To calculate
media-specific risk-based PRGs, reference toxiciiy
valoes for radistion-induced cancer effects are
required (ic, 5Fs). As stated previowsly, sofl
ingestion and exiernal radistion are the exposure
routes of concern for the soil pathway, Toodcity
information (Le., oral, inhalation, and exterpal
expasure SFs) for all redionuclides of potential
concern at the ACME Radiaton Co, site are
obtained from IRIS or HEAST, and are shown in
the box on the ollowing page.
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o

HADIATION CASE STULNY:
TOXICITY INFORMATION FOR RAIMONTDCLIDES OF POTENTIAL CONCERN®

Radioaciive ICRP Inhailatiom Ingestion External Exposure
Hali-life Decay [ainz Slope Factor Slope Factor Ssope Facior

Haudionuclides ¥ Mode U lazssa Frcation (risk/pCi) {risk/pCH) (riskAT per pliim™)
H-3 12 beta i TEE-14 55E-14 MA
C-14 3730 bt i GAE-L5 2.1E-13 BA
P2 e betn o A0E-12 5E-12 Ba
535 024 hita 12 L9E-13 232813 BaA
Can-0 § heradgimmima Y (R E LT 1L.5E-11 1.3E-10
Sr-00 29 beti (¥ S.6B-11 33E-11 HaA
8137 3 b D 1L9E-11 28E-11 MaA
- L] filphigiemima W 3000 1.2E-10 4.2E-13
Am-241 432 algh/pamima w 4 0FE-08 A1E-10 1.6E-12
Am-243 7380 alpha/gamma w 4.0E-0% 3 1E-10 I6E12

* Sources: HEAST and Federal Guidance Report Mo, 11, All informntion in this exampls i For illustcation only.

Ma = Mot spplicable (ie,, these radionuclides are my gimma-ematiers and 1he dires radiation exposure pedbsay con be ignoned)




Calenlate Risk-based FRGs. Al this step, risk-
based PRGS are calculated for each radionuclide of
potential concern using the reduced risk Equation
(11°) in Section 4.1.2, SF values obisined from
TRIS and HEAST, and siandardized defaunlt valucs
for parameters for the residential Jand-use
scenario, To calculate the risk-based PRG for Co-
60 a1 a pre-specified targer risk level of 10°%, for
example, its ingestion SF of 1.5 x 107! and is
exiernal exposure SF of 1.3 x 107'° are substituted
into Equation (11°), along with the siandardized
default values, as follows:

Risk-based PRG = 1x10*

for Co-60 13z WP (SF,) + 3.4 x 10° (SF,)
(PO TR = 10%)

where:

SF, = orsl (ingestion) slope factor for Co60 = 1.5 x

In-]! rrwi.ﬂ':l

external exposure tope facior for Co60 = 1.3
x 10 (riskfyr per pCiim®)

Substituting the values for 5F, and 5F, for Co-60
into Equation (117} results in:

5F, =

Risk-besed PRG for Co-60 (pClig TR = 10% =

] x 108
[(13 % 10715 x 10) + (34 x 10°{1.3 x 10)]

= 002 pll of Co-fg of wod

In & similar manner, rigk-based PROGs can be
caleulated for all cber radienuelidas of concern in
sail at the ACME Radiation Co. site. These PRGs
are presented in the next box.

433 AFTER THE RASELINE RISK
ASSESSMENT

In this subsection, several steps are outlined
which demonstrate how site-specific data obtained
during the bascline risk assessment can be used o
recalculate risk-based PRGs for radionuclides in
soil.  Appropriate sections of Chapiers 2 and 3
should be consulted for more detailed explanarions
for each sicp considered below,

Review Medin of Concern.  During the RIFS,
famma radialion surveys were conducted in the
yards of geveral homes located within a 1wo-block
radinz of the ACME Radiation Co. site. Elevated
eXposure rates, ranging from approxiomateky two 1o
four times the nmural background rate, were

RADIATION CASE STUDWY:
INITTAL RISK-BASED PRGs FOR
RADIONUCLIDES IN SOIL*

Radionuclides Riske-based Soil FRG {pCifg)
H-3 L, 00

Sr-90 {oaly) )

p-az 1]

535 3,500

Ca1d B50

Co-60 0.0
C5-137 (ooly) 27

Ra-226 (only) 06
Am-241 0.z
Am-243 {only) T4 x 107

* Calculated for lllusiration ondy using Equation
{117) In Section 4.1.2. Values have been rounded
off.

measured on propertiss immediately bordering the
site. Measurements onsite ranged from 10 w 30
times background. [n both cases, enhanced soil
concentrations of Ra-226 (and decay producis) and
several other gamma-emitting radionuclides were
discovered 1o be the sources of these clevated
cxposure rates.  Thercfores, soil continuves as a
medium of potential concern.

Modify List of Radionoclides of Concern.
Dwuring scoping, five radionuclides [Ra-226, H-3,
C-14, Cs-137, and Sr-90) were detected in elevated
concentrations in soil samples collected at the
ACME Radijation Co. site. These made up the
inktial list of radionuclides of potential concern.
Althouph pot detected during the first round of
sampling, five additienal radionoclides (P32, 535,
Co-50, Am-241, and Am-243) were added 1o this
list becauwse of their potential 10 migrate from
buried leaking drums into the surrounding soil.

With  addidonal RIJFS  daa, some
radionuclides are pow added 1o the list, while
others are dropped. For example, sodl analyses
failed 1o detect P-32 (14-day hall-life) or 5-35 (87-
day half-life) contamination. Decay correction
calculations  strongly  sogeest  that  thess
radicnuclides shoold nod be present onsite in
detectable quantilies after an estimated burial time
of 30 vears, Therefore, based on these data, P-32
and 533 are dropped from the list. Soil data also
confirm that decay products of Ra-226, Sr-80, Cs-
137, amd Am-243 (identilied in the first box below)
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are present in secular equilibrium (ie., egaal
activity concentrations) with their respective parent
sotopes.

Assuming sccular equilihrium, shope factors for
the parent lsotope and each of its decay series
members are summed,  Parent fsclopes are
designated with & "+D" 10 Indicale the composite

shope factors of its decay chain (hown in bold face
in the second box below), Thus, Ra-2726+D, Sr-
90+D, Cs-137+D, and Am-I43+D replace their
respective single-isotope values in the list of
radionuclides of polential concérn, and their
composite 5Fs are used in the full soil pathway
equation 10 recalculate risk-based concentrations.

RATMATION CASE STUDY: DECAY PRODUCTS

Parent Radionudcide Doy Frochoci(s) [Hali-Gife)
Ra-226 Ha-222 (4 diys), Po-213 (3 min), Pb-214 (27 min), Bi-214 (20
min}, Fo-214 (<1 5}, Pb-210 (X2 yr), Bi-210 (5 days), Po-210
(138 duys)
Sr-90 -0 (14 hr)
Cs-137 Ba-137m (2 min)
Am-243 Mp-234 (2 days)

RADIATION CASE STUDY: SLOPE FACTORS FOR DECAY SERIES'

Slope Factors
Diecoy Seri Inhalsiiom Impesticn External
Ra-226 1 OB 1.2B-10 4.2E-13
Rn-222 T.2E-13 — L2E-14
Po-218 SEE-13 28E-14 0L0E + ()
Pi-214 2OE-12 1.8E-13 1.5E-11
Bi-214 12E-12 L4E-13 A0E-11
Fo-214 2BE-1% 1.E-20 . TE-15
Fhb-210 1L.TEADS G5E-10 1.8E-13
Bi-210 &.1E-11 1.9E-12 OL0E+00
Po-210 2.TEL9 26E-1 2.8E-16
Hus-22640 TS0 1.0E-% 1.6E-11
Sr- j.6E-11 33E-11 (LOE 4O
] F5E-12 3.2E-12 (LOE 4
Qe+ ¥ &2E-11 16E-11 1L0E 40
Cs-137 1.9E-11 2AB-11 (OB 400
Ba-137m L 0E-164 2aE-15 J.4E-11
L1371 L2E-11 LEE-11 A14E-11
Am-243 40E-8 1 1E-10 16E-12
b p-2 3G 1.5E-12 B3E-13 1.1E-11
Am-Z434 E.RENE A LE:L 1.5E-11

® All informsatkon o chis esample s for llustrazion purposss odly.




Review Land-use Assumptions. At this step,
the furure land-use assumption chosen during
scoping is reviewed, Since the original assumption
of future residential land use is supported by R1FS
data, it & not modified.

Modify Exposure Pathways, Parameters, and
Equations. Based on site-specific information, the
upper-bound residence time for many of the
individuals living near the ACME Radiation Co,
site i5 determined (0 be 45 vears rather than the
‘default value of 30 years. Therefore, the exposure
duration parameter used in Equatdon (11) in
Section 4.1.2 is substituted accordingly. It i also
dotermined that individuals living near the site are
only exposed to the external gamma radiation feld
approximately 18 hours cach day, and that their
homes provide a shielding factor of about 0.5 (i.e.,
50%%). Therefore, values for T, and 5, are changed
i (.75 (Le., 18 hrf24 br) and 0.5, respeciively.

Modify Toxicity Information. As discussed
above in the section on modifying the list of
radionuclides of conmcern, oral, inhalation, and
external exposure slope factors for Ra-226, Sr-90,
Cx-137, and Am-243 were adjusted o account for

the added risks (per unit intake and/or exposurc)
contributed by their respeciive decay serics
members that are in secular equilibrium,

Recalculate Risk-based PRGs. AL this sicp,
risk-based PRGs are recaleulated for all remaining
radionuchides of potential concern using the full
risk equation for the soil pathway (Le., Equation
(11)) modified by revised site-specific assumplions
regarding cxposurcs, 85 decussed abovg,

To recalculate the risk-based PRG for Co-60
at a pre-specified target risk bevel of 10°%, for
cxample, its ingestion SF of L5 x 107'Y, and it
external exposure 3F of 1.3 x 1Y W are substituted
into Equation (11), along with other site-specific
parameters, as shown in the next box.

In a similar manner, risk-based PRGs can be
recalculated for all remaining radionuclides of
potential concern in soil at the ACME Radiation
Co, site, These revised PRGs are presented in the
box on the next page  In those cascs where
calculated risk-based PRGs for radionuchides are
below  current detection  limits, risk assessors
should contact the Superfund Heabh Risk
Technical Support Center for additional guidance.

RADIATION CASE STUDY: REVISED RISK EQUATION FOR RESTDENTIAL SO1L
RS for Co-bd (pClle = TR
risk-nased) (SF, x 107 x EF x [F ) + (SF, x 10" x ED x D SDx (15,)x T,)

= 0UNE plig

whione:
Parameters Definition {umnits) med Value
L5 radionucisde PRRG i soil {pCifg) -
TR target excess individual [fefime cancer risk [unitless) 10y
5E, oral (mgssion) slope fhetor (risk/pcd) 1.5 x 10" {riskspCT)
5F, external exposure siope factor (riskhr per pCim®) 1.3 x 10" (riskAr per pCim®)
EF exposure frequency (daysyr) 330 divsfyr
ED exposune duratson (yr) 45w
IF ey age-adjusied soil inpestvon fecior (mg-yriday) S100 mg-yrilay
I depth of radioauclides in soll {m] 1 m
sD sail density (kgin') 143 x 10° kgim®
S garnma shielding factor (unirless) 0.5
T, garnma exposune thme factor (witless) 0.75
(Mot To account for the revised upper-bound residendial residency time of 45 years, the age-adjusied sof
ingesion facior was recalculmed using the equation n Sectlon 4.1.2 and an adult exposure duration of 39 years
fine individuals 7 in 46 vears of ape)
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RAIMATION CASE STUIN:
REVISED RISE-BASED FRGs FOR RADIONUCLIDES IN SOIL*

Rudonuclides Risktaeed Soil FRG (pCug)
H-3 10,206

Sr-04 1 o [

C-14 G20

i LILCRR]
Ca-13T+D 0.0
Balda4+ ) LK
Arm241 0z
Am=-243+13 003

* Caleulsted for illustration only. Walues have besn rounded ofl.
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APPENDIX A

ILLUSTRATIONS OF CHEMICALS
THAT "LIMIT" REMEDIATION

In many cases, one or two chemicals will drive
the cleanup at a site, and the resulting cumulative
medium or site risk will be approximately equal to
the potential risk associated with the individual
remediation goals for these chemicals. These
"limiting chemicals" are penerally either chemicals
that are responsible for much of the baseline risk
(because of either high toxicity or presence in high
concentrations), or chemicals that are least
amenable to the selected treatment method. By
cleaning up these chemicals to their goals, the
other chemicals typically will be cleaned up to
levels much lower than their corresponding goals.
The example given in the box below provides a
simple illustration of this principle.

The actual circumstances for most
remediations will be much more complex than
those described in the example (e.g., chemicals will
be present at different baseline concentrations and

will be treated/removed at differing rates);
however, the same principle of one or perhaps two
chemicals limiting the site cleanup usually applies,
even in more complex cases.

Unless much is known about the performance
of a remedy with respect to all the chemicals
present at the site, it may not be possible to
determine which of the site contaminants will drive
the final risk until well into remedy
implementation. Therefore, it generally is not
possible to predict the cumulative risk that will be
present at the site during or after remediation. In
some situations, enough will be known about the
site conditions and the performance of the remedy
to estimate post-remedy concentrations of
chemicals or to identify the chemical(s) that will
dominate the residual risk. If this type of
information is available, it may be necessary to
modify the risk-based remediation goals for
individual chemicals.

SIMPLE ILLUSTRATION OF A CHEMICAL THAT LIMITS REMEDIATION

Two chemicals (A and B) are present in ground water at a site at the same baseline concentrations.
Remediation goals were identified for both A and B. Chemical A’s goal is 0.5 ug/L, which is associated with a
potential risk of 10¢. Chemical B’s goal is 10 ug/L, which is also associated with a potential risk of 10% The
calculated cumulative risk at remediation goals is therefore 2 x 10, Assuming for the purposes of this iltustration
that A and B are treated or removed at the same rate, then the first chemical to meet its goal will be B.
Remediation must continue at this site, however, until the goal for chemical A has been met. When the
cancentration of A reaches 0.5 ug/l, then remediation is complete. A is at its goal and has a risk of 10%, B is at
1/20 of its goal with a risk of § x 10%. The total risk (1 x 10° + 5 x 10%) is approximately 10 and is duc to the
presence of A.

This example illustrates that the final risk for a chemical may not be equal to the potential risk associated with
its remediation goal, and, in fact, can be much less than this risk. Although the potential risk associated with
Chemical B’s goal is 10°%, the final residual risk associated with B is 5 x 10%. Thus, if one were to calculate the
cumulative risk at PRGs prior to remedy implementation, one would estimate total medium risk of 2x 16%, however,
the residual cumulative risk after remediation is 1 x 10,




APPENDIX B

RISK EQUATIONS FOR INDIVIDUAL
EXPOSURE PATHWAYS

This appendix presents  individual risk
equations for cach exposure pathway presented in
Chapter 3. These individual risk equations can be
used and rearranged to derive full risk eqoations
required for calculating risk-based PRGs.
Depending on the exposure pathways that are of
concern for a land-use and mediom combination,
different individual risk equations can be combined
wr derive the full equation reflecting the
cumulitive risk for each chemical within the
medium,  See Chapter 3 for exampies of how
equations are combined and how they need 10 be
rearranged 0 solve for risk-based PRGs. Mote
that in this appendix, the term HQ Is used to refer
1o the risk level aszociaied with noncarcinogenic
effects since the equations are for a single
contaminant in an individual exposure pathway,

The Mllowing sections list individual risk
cquations for the ground water, surface water, and
soil pathways. Risk equations for exposure
pathways not listed below can be developed and
combined with those listed. In particular, dermal
cxposure  and  ingestion  of  ground  waler
contaminated by soil leachate, for which guidance

is currently being developed by EPA, could be
included in the overall exposure pathway
evaluation.

B.l1 GROUND WATER OR
SURFACE WATER —
RESIDENTIAL LAND USE

Both the ingestion of water and the inhalation
of volatiles are included in the stendard default
equations in Section 3.1.1. If only one of these
exposure pathways is of concern at a particolar
site, or if one or both of these pathways necds o
be combined with additional patbways, a site.
specific equation can be derived.

The parameters uwsed in the equations
presented in the remainder of this section are
explained in the following tex box.

BL1 [INGESTION

The cancer risk due 1w ingestion of a
contaminanl in water & calculated as follows:

PARAMETERS FOR SURFACE WATER/GROUND WATER — RESIDENTIAL LAND USE
Furumster Definition Diefaulr Value
[ chemics concentration in water (mgL) -
SF, inhalation cancer stope faclor ((mphkg-day)™) chemical4pecific
ST, oral cancer slope factor ({mgkg-day)™) chemical-sperilic
R, cral chronic reference dose {mgfkg-day) chemical-specific
R, inhalation chromic reference dose (mghkg-day) ehemicalapecific
BW ndult body weight (kg) 0 kg
AT Everaging lime () 70 yr for canper risk

30 yr for noncancer HI (equal 1o EDY)

EF exposure frequency (diyshr) 350 duysiyr
ED exposure doration {yr) 30 yr
E volatilization Eactor (Lim") 0.0005 x 1000 Lim? [Andelman 1990)
IR, daily indoor inhalation rate {m®idiy) 15 m'rday
IR, daily weter ingestion rate {Liday} 2 Licly




Risk from ingestion = SF, x C x TR x EFx ED
of water [aduit) BW x AT x 365 duysiyr

The noncancer HQ due to ingestion of a
contaminant in water is calculated as folkows:

HC due 1o ingestion = C x IR_x EF x ED)
iof water {aduit) RID_ x BW x AT x 3645 daysfyr

B.L2 INHALATION OF YOLATILES

The cancer risk dug 1o inhatation of a volatile
contaminant in water & calculated as follows:

Rk rom =
inhalation

of wolaliles

i waler
{nduir)

BW x AT x 365 daysiyr

The moncancer HO due 1o inhalation of a walatile
contaminant in water i caleulated a2 follows:

HO duee = Cx K x IH 5 PFx ED

inhalation RO, x BW x AT x 365 dayshyr

af volatiles

i water

{adul)

B.2 SOIL — RESIDENTIAL LAND
USE

Cnly the first cxposure pathway below —
ingestion of soil — is included in the standard
defauli equations in Section 3.1.2. [If additional
cxposure pathways, including inhalation of volatiles

and/or inhalation of particalates, are of concern at
a particular site, then a site-specific equation can
be derived.

The parameters used in the equations
presented in the remainder of this section are
explained in the texi box below.

B.21 INGESTION OF SOIL

The cancer risk from ingestion of
contaminated soil s calculnted as follows:

Risk from = SF x Cx 10 kg/me x BF x IF, .
ingeation AT x 385 devanr
off soil

The noncancer HO from ingestion of
contaminated £0il i calculated s follows:

G from = 2 K ]
ingestion R, 5 AT x 365 daysiyr
of 0l

B.2.2 INHALATION OF VOLATILES

The cancer risk caused by inhalation of
vilatiles released from contaminated soil is:

Rzk from =
inhatation
of woladiles

AT x BW x 365 daysiyr

The equation for calculating the noncancer HO)
from inhalation of volaiiles relessed from soil is:

PARAMETERS FOR SOIL — RESIDENTIAL LAND USE
Farameter D finition Detault Value
C chemical concentration in sodl (mgfg) —
5K, inhalation cancer skope factor ({mglkg-day) ™ chiemmical-specilic
8F, oral cancer slope factor ((mpkg-doyi") chénmical-specafic
R, ol chironic reference dese (mgkg-day’) chemical-specific
RID, inhslation chronic reference dose (mgkg-day) chemical-specific
Bw sfull body weight (kg 70 kg
AT gveraging 1ume ) 70 yr for capeer risk

A0 yr for pomcameer HI (equal o ELY

EF exposure [requency (daysir) 350 doysfyr
ED exposire ducation {yr) 30 yr
IR, daily indoor inhalation rate (m*/day) 15 m*day
IF o age-sdjusied soel Inpgesibon factor (mg-yr/ke-day) 114 mg-yrig-cay
VF soil-to-air volatilization factor (m*ke) chemical specific (see Secthon 3.3,1)
FEF particulaie emission factor (mr/kg) 4.63 x 10° or'fkg (see Section 3.3.2)
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HJ from =
Imhmnladaon
of volntiles

CxEDxEFx IR x (VE)
R}, x BW x AT x 365 daysiyr

B.23 INHALATION OF PARTICULATES

Cancer risk due 1o inhalation of
contaminated soil particulates it calculated as:

Risk = 5F xCx ED x EF x IR, x (UPEF)
from AT x BW x 365 dayshr

ikl
ticn of
particulates

The noncancer HQ from particulate inhalation is
calculated vsing this equation:

H} from =
inhakation

ol pari-

culstes

B3 SOIL — COMMERCIALY
INDUSTRIAL LAND USE

CxED s EF x IR, x (VFEF)
RID, x BW x AT x 365 dapayr

All three of the exposure pathways
detailed below are included in the standard defaukt
equation in Section 3.2.2. If only one or some
combination of these exposure pathways are of
CORCErN &l 8 particular siie, a site-specific equation
can he derived.

The parameters used in the equations
presented in ihe remainder of this section are
explained in the text box below.

B.A1l  INGESTION OF SOIL

The cancer risk from  ingestion of
eontaminated soil s calcalated a5 follows:

Risk from = SE xCx 10* kgmex EFx ED x IR,
ingestinn BYW x AT 1 365 dayaiyr
ol &0l

The noncancer HOQ from inpestion of conlaminated
s0il is calculated as follows:

HO from = Cx 10* keymg x EF X
Imgestion R, x BW x AT x 365 dayaiyr
af soil

B2 INHALATION OF VOLATILES

The cancer risk caunsed by inhalation of
wvalatiles released from contaminated soil is:

Rigk from = SFxCxEDx FFx [B, £ {(1VF)
inhalation AT 1 BW x 365 dayslyr
of walatiles

The equation for calculating the noncancer HQ
from inhalation of volatiles released from soil is:

HOfom = CxEDXEExIR, X(IVE)
inhalation BRIy = BW x AT x 365 dapadyr
of volotibes

Note that the VF value has been developed

specifically for these equations; it may not be
applicable in other echnical conicxis.

PARAMETERS FOR S0IL — COMMERCIALANDUSTRIAL LAND USE
Parameter Exeflnition Drzfault Yilug
C chemical concentration in soil (mgkg) —
5E, inhalation cancer slope foctor {{mg'tq—ddr]"’] chemacal-specific
5F, ol cancer shope factor ((mpfe-day)™) chemicil-specific
BAT, ordl chronie reference dose (mgGg-day) chemical-specific
By, innstation chronéc teference dose {mgkg-day) cheoianl-specific
BwW Acule body weight (kg) T kg
AT averaging time (yr) 0 yr for cancer risk

30 vr for noncancer HE (equal 10 ED)

EF cupodure frequency (dayaiyr) 2410 dyshr
ED expraun: durathon (yr) 2%
IR, workday inhalation rate (m’itay) 20 my’day
IR, 5 soil ingestlon rate (mghday) 50 mgiday
vF soll-E0-air volatilizatson factor (n'fkg) chemical specific (see Section 3.3.1)
FEF prrticalate cmission faotor (m?) A63 w 10° mifkg {see Section 33.7)




B33 INHALATION OF PARTICULATES

Cancer risk due 1w inbalation of
contaminated soil particulaies 15 calculaled as:

Risk from = : & {1 PEF}
inhalation AT & BW x 365 davay
of particulntes

The noncancer HQ from particulate inhalation is
calculated wsing this equation:

HO from = CxEDx EF x IR, x (LFEF)}
inhalntion Ry, x BBW x AT x 365 denalyr

-S4
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Lang, Kent

From: Rothrock Charles J Civilian 56 CES/CEVC [charles.rothrock@Iuke. af.mil]
“ent: Monday, August 13, 2001 7:30 AM

.0 klang@arcadis-us.com

Subject: FW: Five-Year Review Project-Interviews

Kent,

Not exactly in the right format, but I guess we can include it.

Jeff

----- Original Message-----

From: MGprts@acl.com [mailto:MGprts@aol.com]
Sent: Sunday, August 12, 2001 5:17 PM

To: charles.rothrock@luke.af.mil

Subject: Re: Five-Year Review Project-Interviews

Jeff; I'm still on the road....For some reason I could not open the file

on ; .
my laptop and the Original is at home...So here is a letter that I hope will

keep your feet out of the fire...Sorry I let this slip....
Jeff

August 10, 2001

RE: “A Look Back”

Seven years, almost eight; it was early in 1994 that I saw the
advertisement loocking for Citizens to serve on the Luke AFB RAB.
I answered the advertisement with a letter and I am glad now that I did.

I liked the concept of civilian input into the matter of planning the clean
up effort. :

From the start we enjoyed a spirit of coopertion with both the Command
and the Environmental Staff. The attitude was, “we have this problem and
let’s get it identified and do what we need to do to put it behind us”.

Going about setting in place a structured system that would prevent
these
problems in the future was our goal.

As sites were identified, we looked at the best and most cost effective
ways of mitigating the situation at hand.

We always felt we were well informed and included in the decision making

regarding what could and had to be done.

Luke stands out as an example of how to do it right. This was very
obvious when I attended a conference in San Francisco and found that of all
the attendees from across the nation only Luke and one other East Coast Base

enjoyed a relationship with the Command and Staff that we did.

In most cases the RABR’s had an adversarial relationship that made it
hard
to get anything done.

In our case at Luke the Base Commanders and the Environmental Staff
established a situation of openness and trust that made us a team.

Now that the Base is cleaned up some sites require long term monitoring,

so we feel it important that together, we, from time to time sit down and
‘aview just how things are going.

It has been a great joint effort that worked well and the Base and all
the people involved should be commended.

Martin Jeffries



Luke AFB
Five-Year Review

Interview Questions
Belle Matthews (Luke AFB)

1. What is your understanding of the overall project at the Site?
I am thoroughly familiar with all the sites.

2. Please describe your involvement or participation at the Site.
I am the IRP manager for the last three years

3. What is your general impression of the project (Site)?
The projects were thoroughly investigated and appropriate remediation performed.

4. What effects have the site operation had on you (or the surrounding community)?
The surrounding community participated in the restoration project. They partnered in the
research investigation and choices of remediation.

5. Are you aware of any community concerns regarding the Site or its operation and
administration? Give any details.
The community has addressed concerns for future continuity of the environmental program. The
Restoration Advisory Board rewrote the charter and developed an ongoing community outreach
called the Citizens’ Advisory Board (CAB) which will continue to meet and be involved in the
reviewing the environmental program.

6. Are you aware of any unusual events, incidents or activities at the Site (vandalism,
trespassing, unauthorized activities, or emergency response)? Give details.
No.

7. Do you feel well informed about the Site’s activities and progress?
Yes

8. Do you have any other comments, suggestions or recommendations regarding the Site’s
management or operation?

Development of a newsletter by the CAB to keep the surrounding community informed about
environmental operations.

9. Have there been routine communications or activities (site visits, inspections, reports,
sampling, etc) conducted by your office? Give pertinent details.



10. Have any problems been noticed which may require changes in the remedial action taken
for this Site or in any of the decision documents?
No

11. Please describe current O&M procedures.
12. Have there been any unexpected O&M difficulties or costs at the Site? Give details.

13. Do you feel there are opportunities for optimizing the O&M or sampling efforts at the
Site?
After the Five Year Review Program is completed, a comprehensive list of sampling and O&M
should be developed. The sampling program should be orchestrated to reflect optimum savings.
By mid-cycle, the sampling plan should be reviewed; and requests for reducing the numbers of
sampling episodes should be explored with AzZDEQ and US EPA. Funded through HQ AETC
should be secured. ' ~ -



Luke AFB
Five-Year Review
Interview Questions
Nancy Lou Minkler (ADEQ)

1. What is vour understanding of the overall project at the Site?

Luke AFB was placed on the EPA’s National Priorities List (NPL) in August 1987. This
placement identified Luke AFB as a priority site for investigation and cleanup under the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), as
amended by Superfund Amendments and Reauthorization Act (SARA). The sites were
separated into two Operable Units, OU-1 and OU-2. The Records of Decision (ROD) were
signed by ADEQ for OU-2 on January 10, 1994, and for OU-1 on August 16, 1999.

Luke AFB has satisfied the criteria for deletion in that the remediation selected in the QU-2 -
and OU-1 RODs have been fully implemented.

2. Please describe vour involvement or participation at the Site.

I am the ADEQ Project Manager, and have worked on this site since September 1997.

3. What is vour general impression of the project (Site)?

The Air Force has done/is doing a thorough job of the investigation, remediation and
operation and maintenance of areas of concern at this Site.

4. What effects have the site operation had on you (or the surrounding community)?

I have worked with the Air Force during the drafting and finalization of the OU-1 ROD,
the implementation of selected remedies and the delisting process.

5. Are you aware of anv community concerns regarding the Site or its operation and
administration? Give any details. :

To my knowledge, the Air Force has always been informative and accommodating to the
Restoration Advisory Board (RAB), now the Community Advisory Board (CAB), which
has been actively involved for several years. This “oversight” has conveyed a greater sense
of ease within the general community. Community issues are expressed in the RAB or
CAB meetings.

6. Are vou aware of anv unusual events, incidents or activities at the Site (vandalism,
trespassing, unauthorized activities. or emergency response)? Give details.




Not to my knowledge.

7. Do you feel well informed about the Site's activities and progress?

Yes.

8. Do vou have any other comments. suggestions or recommendations regarding the Site’s
management or operation?

No, as long as the Institutional Control Plan (ICP) is enforced.. ADEQ will continue to
oversee the O&M activities at Luke Air Force Base, and be involved in the S-year reviews,
as long as the base remains open.

9. Have there been routine communications or activities (site visits, inspections, reports.

sampling, etc) conducted by your office? Give pertinent details.

The Air Force has been in regular contact with ADEQ. There have been regular site visits
and inspections by our office. ADEQ split sample remediated soils during the lead shot
removal activities at the shooting range on December 20, 1999. Occasionally, ADEQ will
split sample during routine groundwater monitoring events, such as during the May 16,
2000 sampling event for monitor wells at SS-42.

10. Have any problems been noticed which may require changes in the remedial action .
taken for this Site or in any of the decision documents?

Not at this time.

11. Please describe current O&M procedures.

Long-term monitoring at SS-42 and at RW-02.. Base-wide groundwater monitoring is
required during every 5-year review event. (Including this one)

12. Have there been any unexpected O&M difficulties or costs at the Site? Give details.

The only unexpected O&M difficulties or costs associated with the site at this time, to my
knowledge, was the request of the EPA to install two additional monitoring wells at RW-
02.

13. Do vou feel there are opportunities for optimizing the O&M or sampling efforts at the
Site?




- Probably yes. After the Base-wide groundwater monitoring report is submitted, and after
several rounds of monitoring, where required, there may be some modifications necessary.
This would be determined later, probably during the next S-year review.





