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October 7, 1993
REMARKS

Mr. Dick Perreault

Flood Control District of Maricopa County
Land Management Division

3335 W. Durango

Phoenix, Arizona 85009

RE: Record of Decision ("ROD")
Operable Unit: VOC-in-Vadose Zone
Indian Bend Wash Superfund Site, South Area ("IBW-South")

Dear Mr. Perreault:

EPA is pleased to provide one black and white copy of the subject ROD, which was signed
September 27, 1993. This documents selects EPA’s remedy for VOCs in soils at individual
subsites within IBW-South. The remedy uses soil vapor extraction technology, and the "Plug-in"
and "Presumptive Remedy" approaches. As you are aware, EPA held public comment on this
remedy June 14 - August 14, 1993, and held a public meeting in Tempe on July 7, 1993. The
Administrative Record (including the ROD) can be found on microfilm at the Tempe and
Scottsdale Public Libraries. In addition, these two libraries and the Phoenix Public Library each
have a printed copy of the ROD.

This ROD contains color graphics. Official copies in the information repositories and in EPA’s
files are color copies; nonetheless, black-and-white copies are usable facsimiles.

Members of the public may request copies from EPA by sending a Freedom of Information Act
(FOIA) request to Sharon Jang, Mail Code E-2, at the above address. The requester should
indicate whether a color or black-and-white copy is desired. Commercial FOIA charges are
approximately as follows: $100 for color copies, $30 for black-and-white copies. FOIA charges
can be waived for certain requesters, in accordance with 40 C.F.R. §2.120.

Please inform me if your agency requires additional copies. If you have any questions pertaining
to the ROD, do not hesitate to call me at (415) 744-2363.

Sincerely,

Jeffrey A. Dhont i

Remedial Project Manager
Superfund Enforcement Branch Printed on Recycled Paper




RECORD OF DECISION

OPERABLE UNIT:

VOCs in Vadose Zone
Indian Bend Wash Superfund Site, South Area
Tempe, Arizona

Plug-in and Presumptive Remedy Approach

U.S. Environmental Protection Agency
Region IX
75 Hawthorne Street
San Francisco, California 94105

Volume 1 of 2
Declaration

Decision Summary
Response Summary

September 1993

United States

Environmental

. Protection
- Agency




CONTENTS—Vqume 1 of 2

Section

I Declaration

Site Name and Location

Statement of Basis and Purpose
Assessment of the Site

Statement on Use of Innovative Approaches
Description of the Selected Remedy
Statutory Determinations

P Pn B

II Decision Summary
1. Site Name, Location, History, and Description
1.1 Site Discovery and Listing
1.2 Land Use and Demographics
1.3 Climate
1.4 Topography
1.5 Surface and Groundwater
1.6 Contaminants of Concern and Types of Sources
1.7 History of EPA Involvement
1.8 Lead Agency
2. Statement on Innovative Approaches
3. Investigation Approach and Enforcement Activities
3.1 Investigation Approach
3.2 Enforcement Activities
4. Scope and Role of this Decision Document within the
Site Strategy
Highlights of Community Participation
6. Summary of Site Characteristics
6.1 Fate/Transport of Contaminants of Concern
6.2 Soils
6.3 Groundwater and Hydrogeology
7. Justification for Presumptive Remedy
7.1 Presumptive Remedy Approach
1.2 Conditions at IBW—-South Amenable to SVE
7.3 SVE Remedy at IBW—North Study Area
7.4  SVE Remedy at Phoenix-Goodyear Airport ("PGA")
Superfund Site
8. Description of Selected Remedy
8.1 The Plug-in Process: Basic Framework and
Requirements

h

10012AD0.WP5 111



CONTENTS-volume 1 of 2 (Continued)
Section Page
8. Description of Selected Remedy (continued) '
8.1.1 Definition of "Subsite" I1-28
8.1.2 The Plug-in Approach in Concept I1-29 .
8.1.3 Plug-in vs. Traditional Superfund Remedy— I1-30
Justification for Using Plug-in at IBW-South
8.1.4 Plug-in Process Components and Terminology II-31 '
8.2 The Selected Remedial Technology 11-39 ‘
8.2.1 Description of the Selected Soil Vapor I1-39
Extraction Alternative l
8.2.2 Description of the No-Action Basis of 11-42
Comparison
8.2.3 Nine-Criteria Comparison with No-Action and SVE 11-43 '
8.2.4 Emission Control (Offgas Treatment) Design I1-53
Options and Requirements
8.2.5 SVE Enhancements—Design Options and I1-57 l
Performance Standards
8.3 Plug-in Process Specification I1-59
8.3.1 Overview I1-59 '
8.3.2 Options at the Plug-in Decision Point I1-61
8.3.3 How Plug-in of a Subsite will be Administered I1-62
8.3.4 Specification of the Remedy Profile I1-62 l
8.3.5 Specification of the Plug-in-Criteria I1-63
8.3.6 Specification of How Exceedance of the I1-65 l
Plug-in Criteria Will Be Evaluated
8.3.7 Specification of Cleanup Performance Standards 11-72
8.3.8 The Decision Tree I11-73 '
8.4 Integrated Risk Approach and Risk Templates for I1-77
Subsite Risk Characterization
8.4.1 Summary of Integrated Risk Approach 11-77 .
8.4.2 Specialized Strategy for Plug-in [1-77
8.4.3 Exposure Pathway Categories for IBW-South I1-78
8.44 Exposure Pathways Associated with VOCs in I1-80 l
Vadose Zone
8.4.5 Sumary of Chemicals of Concern and Toxicity I1-81
Assessment l
8.4.6 Summary of Basic Exposure Assumptions [1-81
8.4.7 Templates: Risk Characterization at Each I1-81
Subsite '
8.4.8 Evaluation of Environmental Risks 11-88
10012AD0.WP5 v '




CONTENTS-volume 1 of 2 (Continued)

Section

8. Description of Selected Remedy (continued)

g

8.5

Clarifying Statement on Subsites Situated on Landfill

Statutory Determinations

9.1
9.2
9.3
9.4

9.5

Protection of Human Health and the Environment
Compliance with ARARs

Cost-Effectiveness

Utilization of Permanent Solutions and Alternative
Treatment Technologies or Resource Recovery Technologies
to the Maximum Extent Practicable

Preference for Treatment as a Principal Element

10 Significant Changes

11 Response Summary
EPA Formal Comment Period and Public Meeting
2. Oral Comments Received at the Public Meeting

|8

10012ADO0.WP5

2.1
2.2

Question and Answer Session—Selected Questions
Oral Comments at Public Meeting

Comments Received at Public Meeting on Cards
Written Comments Received During Public Comment Period

4.1
4.2
4.3
4.4
4.5

Written Comments from Individuals

IMC Magnetics Corporation

Gateway Area Coalition

Arizona Department of Environmental Quality
Arizona Public Service Company

Other Common Concerns and Questions

3.1
3.2

5.3
5.4

Health Concerns

Property Issues

5.2.1 Study Area Boundaries

5.2.2 Homeowner Liability

5.2.3 Lender Liability and Credit Risk
5.2.4 Property Values

Financial Impacts on Small Business
Other Common Questions

Page

11-88
I1-89
I1-89
[1-90
I1-90
I1-90

I1-91
I1-91

I11-1

I1-1

I11-2

I1-2
I1-10
I1-13
III-15
II-15
I1-18
1-21
[11-24
I11-25
I11-46
I11-46
111-47
111-47
111-47
I11-48
I11-49
111-49
I11-49




CONTENTS-volume 1 of 2 (Continued)

Appendix Page
A Applicable or Relevant and Appropriate Requirements A-1
(ARARsS)
A.1  Definition of ARARs and TBCs A-1
A.2  Chemical-Specific ARARs and RCRA Threshold Values for A-2
Treatment-Derived Water
A3 Location-Specific ARARs A-3
A4  Action-Specific ARARs A-4
A.4.1 "Contained in" Interpretation A-4
A.4.2 Land Disposal Restrictions A-4
A.4.3 Storage A-4
A.4.4 Treatment A-4
A.4.5 Groundwater Monitoring and Groundwater Protection A-7
Standards
A.4.6 Groundwater Use Requirements A-7
A.47 Corrective Action A-8
A.4.8 Air Monitoring for Process Vents and Equipment Leaks A-8
A.49 Air Emissions Requirements A-8
A.5  Additional Legal Requirements A-9
A.5.1 The Occupational Safety and Health Act A-9
A.5.2 Standards for Transportation of Hazardous Waste and A-10

U.S. DOT Hazardous Material Transportation Rules

Figure Page
II-1  Site Location I1-2
[I-2  Study Area I1-3
[I-3  Structure of IBW Project I1-7
II-4  Soil Sources and Groundwater Contamination II-10
II-5  Source Investigation Screening II-11
[I-6  Remedial Investigation Process I1-12
II-7  Facilities Under Investigation I[1-15
II-8  Distribution of VOCs in the Soil Matrix I1-21
[1-9  Conceptual Geologic Cross Section I1-23
[I-10 Contaminants Entering Groundwater as a Result of Changes I1-24
in Groundwater Level

[I-11 Comparison of Traditional vs. Plug-in Approaches 11-32
[I-12  Plug-in Process Components and Terminology I1-33
II-13  Existing Site Profile I1-34
[I-14 Remedy Profile I1-35
[I-15 Enhanced Remedy Profile I1-36
10012AD0.WP5 vi




. CONTENTS-volume 1 of 2 (Continued)
Figure (Continued) Page
. II-16 Timing of Events within the Plug-in Process [1-38
II-17 Application of an SVE System to Remediate Vadose Zone I1-39
. Contamination
II-18 Soil Vapor Extraction System Components 11-40
[I-19 Components and Dimensions of a Typical SVE Well 11-41
. [1-20 Components and Dimensions of a Typical SVMW I1-41
II-21  Transfer of Contaminants between Different Phases in the 11-42
Soil Matrix
' [1-22  Overall Protection of Human Health and the Environment— 11-43
No-Action and the SVE Alternative
II-23 Reduction of Toxicity, Mobility, or Volume—the SVE 11-46
. Alternative
I1-24 Reduction of Contaminant Volume over Time—The SVE 11-47
Alternative
l [I-25 Annualized Costs for the SVE Alternative 11-52
II-26  Present Worth Costs for the SVE Alternative I1-53
II-27 Effectiveness of Offgas Treatment Options with Various I1-56
. Concentrations of Extracted Vapor
II-28  Available SVE Enhancements at IBW-South I1-59
II-29 Events for a Typical Subsite II-61
I I1-30  The Subsite Evaluation Approach within the Plug-in Process I1-67
II-31 Decision Tree—Specific I1-75
I1-32  Risk Prism for IBW-South I1-78
l I11-33  Illustration of Potential Exposure Pathways at IBW—South I1-79
' Table Page
I1-1 Unilateral Administrative Orders for Focused RI Work at II-13
l IBW-South (to date)
11-2 IBW-South Community Participation II-18
I1-3 Overall Protection of Human Health and the Environment— 11-44
' 11-4 Compliance with ARARs—Summary 11-44
I1-5 Long-Term Effectiveness and Permanence—Summary I1-45
I1-6 Reduction of Toxicity, Mobility, or Volume through I1-48
' Treatment—Summary
11-7 Short-Term Effectiveness—Summary 11-50
I1-8 Cost Estimate of Various SVE Enhancements I1-52
l I1-9 Description of Enhancements I1-60
[1-10 Remedy Profile Parameters for Soil Vapor Extraction I1-63
l [1-11 The Plug-in Criteria : 11-64
l 10012AD0.WP5 vii




CONTENTS-volume 1 of 2 (Continued)

Table (Continued) Page

I11-12 Standards for Plug-in Criterion No. 5: Federal MCLs 11-65

I11-13 Threshold Values for RCRA Hazardous Waste Classification I1-74
at IBW-South

II-14 Oral/Inhalation Carcinogenic Classification and Critical I1-82
Toxicity Values for Chemicals of Concern

I-15 Toxicity Summaries for Primary Chemicals of Concern I1-85

II-16 Assumed Transfer Efficiencies for Radon for Various I1-87

Water Uses in a Typical House

Risk Templates and Instructions Page
T-1 Cancer Risks from VOCs in Groundwater _ I1-93
T-2 Non-Cancer Effects of VOCs in Groundwater I1-97
T-3 Inhalation of VOCs Emitted from Soil I11-103

Located in Volume 2:

Administrative Record Index

10012AD0.WP5 viil




DECLARATION




. DECLARATION

1. Site Name and Location

This Record of Decision (ROD) is for the Indian Bend Wash Superfund Site, South Area.
The Indian Bend Wash Superfund Site (IBW) is located in the cities of Scottsdale and
Tempe, Maricopa County, Arizona, and includes a portion of the Salt River Pima-Maricopa
Indian Community immediately east of Scottsdale and north of Tempe.

2. Statement of Basis and Purpose

This ROD presents the selected remedial action for volatile organic compounds (VOCs) in
soils above the water table (the "vadose zone") at the Indian Bend Wash Superfund Site,
South Area (IBW-South). VOCs in the vadose zone are an operable unit of IBW-South.
The remedy is known as the "VOCs-in-Vadose-Zone Remedy." This ROD selects a remedy
which includes both a remedial technology and a specialized process governing its applica-
tion. The VOCs-in-Vadose-Zone Operable Unit remedy will be consistent with all other
remedies to be selected for IBW—South. This document also identifies applicable or rele-
vant and appropriate requirements (ARARSs) and other criteria and requirements with which
this remedy shall comply. EPA has chosen this VOCs-in-Vadose-Zone Remedy for IBW—
South in accordance with the Comprehensive Environmental Response, Compensation and
Liability Act, 42 U.S.C. §9601 et seq. as amended by the Superfund Amendments and
Reauthorization Act of 1986, P.L. 99-499, 100 Stat. 1613 (1986) (CERCLA) and, to the
extent practicable, the National Oil and Hazardous Substances Pollution Contingency Plan,
40 C.E.R. Part 300 (NCP). Data at IBW-South have been collected and analyzed in accor-
dance with EPA-approved sampling and quality assurance plans. EPA considers site data to
be of adequate quality to support the selection of the remedy presented in this ROD. The
decision in this ROD is based on the Administrative Record for the VOCs-in-Vadose-Zone
Remedy for IBW-South, the index for which is included as Volume 2 of this document.

The State of Arizona, acting by and through its Department of Environmental Quality, con-
curs with the remedy selected in this document.

3. Assessment of the Site

Releases of VOCs, common industrial solvents such as trichloroethylene (TCE), perchloro-
ethylene (PCE), and 1,1,1-trichloroethane (1,1,1-TCA), from several individual facilities
have contaminated the vadose zone and the groundwater at IBW-South. Actual or
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threatened releases from this site, if not addressed by implementing the response actions
selected in this ROD, may present an imminent and substantial endangerment to public
health, welfare, or the environment.

4. Statement on Use of
Innovative Approaches

IBW-South is complex and contains many subsites within the site. Based on the special
circumstances presented by IBW—-South, EPA has determined that the use of two innovative
approaches to administering the site will greatly enhance the efficiency and effectiveness of
this remedy. These are the "Presumptive Remedy" and the "Plug-in Approach."

The Presumptive Remedy allows EPA to presume that a remedial technology is appropriate
in cases where voluminous treatability data indicate that it will be effective. Multiple alter-
natives are not evaluated specifically for this remedy, based on previous application of the
same remedial technology in other similar situations.

The Plug-in Approach allows multiple, similar, but separate subsites (facilities or areas
within the larger site) to make use of the same remedy at different times. Under this
approach, EPA selects a standard remedy that applies to a given set of conditions rather
than to a specific subsite. At the same time, EPA selects a process and set of criteria for
determining where those conditions exist. Subsites are then fully characterized, at varying
times, after the ROD. Based on the process pre-established by the ROD, EPA then makes
subsite-specific determinations to "plug in" subsites to the remedy. The approach provides
flexibility to address unforeseen circumstances, while allowing EPA to address the majority
of similar subsites without re-selecting the same remedy at each one.

EPA believes these approaches are consistent with CERCLA, the NCP, and the mandate to
protect human health and the environment.

5. Description of the Selected Remedy

IBW-South contains multiple, distinct facilities that are releasing or have released VOCs
into soils. The releases from specific facilities (or small clusters of facilities) result in many
contiguous zones of soil contamination (subsites) separated by large gaps of uncontaminated
soils. Some of the released VOCs have passed through soils and have contaminated
groundwater. Other released VOCs are still in the vadose zone (the soils above the water
table) and can be sources of contamination to groundwater or ambient air in the future. The
purpose of this remedy is to control and remove future sources of groundwater and air
contamination by cleaning the vadose zone of VOCs at the multiple subsites where they
have been released. This action will minimize the extent and expense of groundwater
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cleanup that may be necessary for IBW—South. This remedy does not address VOC con-
tamination that has already reached the groundwater.

Based on site data and previous knowledge of SVE and this type of contamination, EPA has
determined that Soil Vapor Extraction will be effective in removing VOCs from soils of
the type found at IBW—South and at facilities with characteristics seen to date. Significant
pre-existing treatability data support this conclusion, including data from IBW-North, the
other study area of IBW. EPA has therefore selected Soil Vapor Extraction (SVE) as a
Presumptive Remedy. Remedial alternatives other than SVE and No Action have not been
evaluated. SVE, with air emissions treatment, will be applied to the soils at all subsites
determined to have unacceptable levels of VOCs in the soils above the water table.

As stated in the last section, rather than study and select the same remedy multiple times at
each facility, this remedy uses the Plug-in Approach. The remedy includes both the SVE
technology and a process for determining at which subsites it must be applied. This process
includes methods for confirming that a subsite has conditions amenable to SVE, and also
for determining whether a subsite poses an unacceptable health risk. Subsites that have
completed RI work need not wait for all the other subsites to complete RI work.

This remedy provides for several options for emission controls and efficiency enhancements
to SVE, which can be selected as appropriate as each subsite plugs in to the remedy.

6. Statutory Determinations

The selected remedy for VOCs-in-Vadose-Zone at IBW—-South:

. Is protective of human health and the environment for the VOCs-in-Vadose-
Zone soils covered by this operable unit

. Complies with federal and state requirements that are legally applicable or
relevant and appropriate to the remedial action

. Is cost-effective

. Utilizes permanent solutions and alternative treatment or resource recovery
technologies to the maximum extent practicable

. Satisfies the statutory preference for remedies that employ treatment that
reduces the toxicity, mobility, or volume of contaminants as a principal
element

The remedy for this operable unit and other operable units at IBW—-South will allow for
unlimited use and unrestricted exposure at the completion of all remedial actions. Accord-
ingly, the remedy is not subject to a statutory 5-year review. However, this is a long-term
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remedial action because complete cleanup will likely take more than five years to attain.
Accordingly, by policy, EPA shall perform a review not less than every five years after the
completion of the construction for all remedial actions at the site, and shall continue such
reviews until EPA determines that hazardous substances have been reduced to levels protec-
tive of human health and the environment.

A remedial investigation/feasibility study is underway for the groundwater and a decision as
to whether further remedial action is necessary will be made upon its completion. EPA will
revisit the S5-year review status of the site when the groundwater remedy is selected, as

necessary.

/,Lr@w\(. L s, 9.27.42

J ohMWise Date

Acting Regional Administrator
EPA Region IX
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minimum temperature is 55°F. However, summer maximum temperatures routinely exceed
100 degrees, and occasionally exceed 110 degrees. The long-term average winds are from
the west at 6 miles per hour. Precipitation averages 7 inches of rain per year, more than
two-thirds of which falls in the summer and the winter. Winter rains are more gentle and
of longer duration than summer rains, which usually occur as short, intense, localized thun-
derstorms. Pan evaporation, measured at the nearby Mesa Experimental Farm, averaged
108.66 inches per year between 1972 and 1986.

1.4. Topography

The surface topography of IBW—South is generally flat. The IBW—South area is broken by
buttes of rock and surrounded by mountains at the edges of the valley. The surface ranges
from 1,150 to 1,200 feet above mean sea level. Slopes generally do not exceed about
2 percent. Slopes of over 100 percent exist only at the banks of the Salt River.

1.5. Surface Water and Groundwater

The Salt River is the major surface-water body within IBW-South. The Salt River flows
only about 10 percent of the time, but its flow is unpredictable in any given year. About 90
percent of the time the Salt River bed is dry within IBW-South. This is because of the
impoundment of water far upstream from IBW-South. The Indian Bend Wash, a desert
wash that has been converted to a series of urban ponds linked by channels, meets the Salt
River at the northern boundary of the IBW-South study area.

There are four main aquifers under IBW—-South: the upper, middle, and lower alluvial units,
and a formation called the "red unit." The alluvial units are mainly alluvial deposits laid
down by riverine action. Groundwater can usually be found at about 100 feet below land
surface (bls), although during heavy and sustained river flow the water table has been
observed to rise to about 55 feet bls. The bottom of the alluvial material in some areas of
IBW-South is known to exceed 850 feet bls and may extend to more than 1,000 feet bls.
There is a definitive geologic connection among aquifers. The three alluvial units represent
an important aquifer resource to the people of Arizona, and wells within the IBW-South
boundary likely would be used again if contamination were removed. More detail on sur-

face water and groundwater characteristics is provided in Section 6, Summary of Site
Characteristics.

1.6. Contaminants of Concern
and Types of Sources

The contaminants of concern found in the affected wells in 1981 were volatile organic com-
pounds, or VOCs. These remain the primary contaminants of concern today. VOCs are a
type of solvent used by a variety of industries, especially electronics and circuitry manufac-
turing, to degrease and clean parts. They are also used heavily in dry cleaning.
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IBW-South contains a number of separate industrial and business properties that have
released contaminants into soils. These releases have occurred by a variety of modes: dis-
charge of solvents or wastewater containing solvents through dry wells or into leach sys-
tems, direct discharge at land surface, leaking tanks or pipes, spills, and other means. VOC
contamination has moved downward through the soils above the water table and reached
groundwater. Once in the groundwater, it has spread away from its sources as the ground-
water moves, and apparently has become a regional problem. In limited circumstances,
VOC:s in the soil may also move upward and reach the ambient air, although EPA has not
observed such migration to date.

Primary VOCs of interest at IBW—South are trichloroethylene (TCE), 1,1,1-trichloroethane
(1,1,1-TCA), 1,1- and 1,2-dichloroethylene (DCE), and tetrachloroethylene (perchloroethy-
lene, or PCE). EPA also is monitoring for vinyl chloride, which is a breakdown product of
the above compounds, and an array of non-VOC compounds.

The Salt River banks have been heavily mined and subsequently filled with landfill materi-
als. Most of these materials are inert debris and municipal solid waste. EPA has identified
some VOCs in landfill gas, however. The stabilization of the banks and the landfills, and
flood protection remain of concern to local agencies.

EPA is also concerned about and is monitoring for heavy metals contamination, such as
chromium or lead. These have not been detected at elevated levels in IBW-South ground-
water, but the soils at some properties do contain metals, mostly from plating rinsate
wastes, and some of the landfills at IBW—-South have received metal foundry dusts. This
ROD selects a remedy for VOC contaminants only, but EPA will continue to monitor
metals contamination.

1.7. History of EPA Involvement

As EPA began its IBW investigation, the highest levels of VOC contamination were found
in Scottsdale, and EPA initially focused resources there. EPA discovered that a facility
owned by Motorola Government Electronics Group was a major source of this contamina-
tion. Subsequently, facilities owned by Seimens Corporation, Beckman Instruments, and
other responsible parties also were identified as sources of the groundwater contamination in
Scottsdale. EPA issued enforcement actions against these parties requiring characterization
of the groundwater and soils over a wide area.

At the end of 1987, EPA informally split the overall IBW study area into two study areas
for more efficient management. The two areas are called Indian Bend Wash North (IBW-
North) and Indian Bend Wash South (IBW-South). This divided the original rectangular

IBW study area just north of the Salt River. Figure II-3 shows the structure of the IBW
project.
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A partial remedy, called the "Scottsdale Operable Unit" has been selected for IBW—North.

This remedy addressed the intermediate and deep groundwater of IBW—North only. The

ROD for the Scottsdale Operable Unit was signed in September 1988 and called for pump-
ing and treating the groundwater. EPA and responsible parties entered into a consent decree
on April 28, 1992, to implement the remedial design and action for the Scottsdale Operable
Unit. This decree called for the City of Scottsdale to accept the water after it had been
fully treated to below health-based levels. In September 1991, EPA signed another IBW-
North ROD that addressed the shallow groundwater and the VOCs in IBW-North soils.
The soils remedy selected for IBW—North was soil vapor extraction (SVE). A consent

decree to implement this remedy was entered with the Federal District Court on August 11,
1993.

EPA began turning more resources to investigating IBW—South in 1988. Available ground-
water VOC concentrations were much lower in IBW—South, but these were still above

drinking water standards. Insufficient data existed to determine the maximum contaminant
concentrations in the study area.

Tempe currently receives its drinking water from the Salt River Project and not from wells
within the IBW—South study area. Therefore, EPA does not believe that the public is cur-
rently exposed to the contaminated groundwater at IBW—South. EPA’s primary focus is to
protect the groundwater resource and to ensure that the contamination does not spread to
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drinking water wells outside IBW—South, which could threaten public health in the future.
Those persons with concerns about possible past exposure to contaminated water should
contact the Agency for Toxic Substances and Disease Registry (ATSDR); contacts are Bill
Nelson and Gwen Eng, who can be reached at 415/744-2194 and 415/744-2193, respec-
tively. ATSDR has staff available to answer health questions and in some cases may decide
to conduct formal health studies in a community. EPA’s responsibility is to study the phys-
ical problems and respond to present and future health risks.

As the site study has progressed, EPA has investigated approximately 70 facilities. Each
facility may have several potentially responsible parties (PRPs) associated with it. EPA has
also established an expanding groundwater monitoring well network, which consists of
EPA-installed and PRP-installed monitoring wells, and production wells which existed prior
to EPA’s investigation. More detail about the investigation approach is given in Section 3.

1.8. Lead Agency

EPA is the lead agency for the IBW—South Superfund project. The principal coordinating
agency for the State is the Arizona Department of Environmental Quality (ADEQ). Fund-
ing is provided by a combination of sources, as PRPs are performing some work and the
Superfund is funding other work. EPA coordinates with many other agencies in addition to
ADEQ, including the Arizona Department of Water Resources, the City of Tempe, the U.S.

Fish & Wildlife Service, the U.S. Corps of Engineers, and the Flood Control District of
Maricopa County.

2. Statement on
Innovative Approaches

This VOCs-in-Vadose-Zone remedy utilizes two specialized and innovative approaches to
remedy selection at Superfund sites. The first is called the Presumptive Remedy Approach,
and the other is called the Plug-in Approach. EPA’s Feasibility Study, the risk assessment,
and this ROD are all specially structured to interface with these approaches. EPA’s
response under these approaches will comply with CERCLA and the NCP, and also will
allow EPA to address the complexity of IBW-South more efficiently.

The Presumptive Remedy Approach allows EPA to presumptively make use of a technology
that has repeatedly been proven to be effective under identified site conditions. Description
of this approach and justification for its use at IBW-South are given in Section 7,
Justification for Presumptive Remedy, as well as in EPA’s “Operable Unit Feasibility Study:

VOCs in Vadose Zone, Indian Bend Wash Superfund Site, South Area" [Admin. Rec. No.
1599].

The Plug-in Approach is designed to address a site that has many similar, smaller subsites

within it, by establishing a base remedy and then defining a process to allow the separate
subsites to "plug in" to it. EPA has introduced the Plug-in Approach in order to more
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effectively address the multiple contaminant sources in the IBW-South study area. Because
of this approach, this ROD differs slightly from a ROD for a traditional Superfund site,
which often consists of only one contaminant source. For example, this Plug-in ROD calls
for a remedy to apply any time a predefined set of conditions occurs within IBW-South.
Therefore, the ROD does not discuss the remedy with respect to a single facility or location
within IBW—=South, as would a traditional ROD. Nonetheless, this ROD contains within it
the entire process by which the VOCs-in-Vadose-Zone cleanup will be completed within
IBW-South. The Plug-in Approach is justified and explained in detail in Section 8.

IBW—South covers a large area. Nationally, most Superfund sites are not this large. EPA
informally calls this type of site an areawide site. IBW-South began merely as a zone
within which groundwater contamination was known or suspected. EPA calls this zone the
study area. There is no single locus of property serving as a source of all IBW-South con-
tamination. Rather, contamination is emanating or has emanated from many individual
facilities or properties over a wide area. Each small subsite is a separate source that must
be investigated and may need to be cleaned up in its own right. However, compared to the

total number of properties within IBW-South, those actually serving as contaminant sources
are probably relatively few.

This adds a great deal of complexity to the way in which EPA must respond to the situation
presented by IBW-South. For example, EPA’s investigation of contamination has become
a number of -smaller investigations within a regional investigation. Whereas EPA may
address a small Superfund site by means of steps taken in series, the process at IBW-South
has been executed in several parallel phases. EPA’s activities, including searching for
responsible parties, investigating the contamination, selecting and designing cleanup options,

and the use of the Presumptive Remedy and Plug-in Approaches, has been structured to
address this "smaller-sites-within-a-big-site" situation.

3. Investigation Approach and
Enforcement Activities

3.1. Investigation Approach

The Superfund process requires that the nature and extent of contamination be investigated
sufficiently for a remedy to be selected. There are two sides to EPA’s remedial investiga-
tion (RI) for IBW-South: a soil source investigation and a groundwater investigation.
Investigation work proceeds at the same time on both sides. First, EPA investigates the
contamination residing in soils above the water table at individual facilities, or subsites.
This contaminated soil remains a source of future contamination of groundwater. The soil
source investigation is subsite-specific; the soil investigation at each facility is usually

undertaken separately. Figure II-4 is a conceptual illustration of soil source and ground-
water contamination.
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GROUNDWATER
CONTAMINATION

Source investigations of soils at individual facilities generally consist of two components.
First, EPA performs a Preliminary Property Investigation (PPI). The PPI allows EPA to
determine that a facility warrants more investigation. If warranted, EPA issues an Adminis-
trative Order requiring PRPs to perform a Focused Remedial Investigation (Focused RI),
which is much more comprehensive than a PPI. Under the Plug-in Approach in this rem-
edy, these Focused Rls are completed after the ROD is in place.

The Focused RI is also designed to begin to gather information leading to eventual execu-
tion of the selected remedial alternative defined in Section 8.2 of this ROD. Each Focused
RI results in a Focused RI Report, which is specific to a particular facility or property

within IBW-South. Focused RI Reports may be written by PRPs, with EPA oversight, or
EPA.

Focused RIs supply the information that allow the Plug-in Process in this ROD to determine
whether the selected remedy will apply to any particular subsite.
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Figure II-5 graphically depicts the screening of IBW—South subsites through the source
investigation, resulting in a smaller number of subsite requiring Focused RIs.

All Subsites within IBW-South

&\\\\\\\\\\\\\\\\\\\\\\\W Identification for Preliminary Screening

EoEESEESERCEa="g="g="  Subsites Undergoing Preliminary Property
R F L R R BRI B 0 Investigation

&\\\\\\\\\\\\&\\\\\\\\\\\&\\\\\&&\\\\\\S " Determination of Need for Focused Investigation

B o Subsites Undergoing Focused RI

FIGURE 1I-5
SOURCE INVESTIGATION
SCREENING

While individual soil sources are being investigated, EPA is also investigating the regional
groundwater contamination. This investigation is not specific to a particular facility, but
covers all of IBW-South. EPA is performing the groundwater investigation using data
acquired by sampling production and groundwater monitoring wells. Many monitoring

wells are being. installed by EPA; others are being installed by PRPs under administrative
orders issued by EPA.

Typically, PRPs sample their own wells under EPA oversight and then transfer the ground-
water data to EPA. Information on contaminant sources derived from PPIs and Focused RIs
also guides EPA in its groundwater investigation. Currently, EPA regularly samples
roughly 30 wells and is installing 32 additional groundwater monitoring wells at varying

depths throughout IBW-South. These wells are scheduled to be installed by November of
1993.

EPA is synthesizing all RI information into a "living document" called the "Interim RI
Report," or IRI Report. The IRI Report is updated periodically as EPA releases new RI
information. This approach allows certain elements of the RI work to be presented while
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other RI work is still being completed. EPA released the first edition of the IRI in
September of 1991. The second edition was released in June of 1993.

Each edition of the IRI Report is a compendium of EPA’s groundwater investigation data
and evaluation, all of the PPI Reports, and all of the Focused RI Reports, as of a cutoff date

for that edition. The structure of the investigation and the resulting IRI Report contents are
shown in Figure II-6.

Indian Bend Wash-South

f— Remedial Investigation —1

Soll Source > Groundwater
iy i Data Exchange ; ‘oot
I Investigation ‘ Investigation
Preliminary Focused
Property _As Needed X Remedial
Investigations Investigations

Facllty ¢ |- EPA
acility Groundwater
Investigation

Report

hopoﬂ
Faclitty F

e ETE] M I

FIGURE lI-6
REMEDIAL
INVESTIGATION
PROCESS

3.2. Enforcement Activities

EPA has information from its investigation for approximately 70 locations (each location
supporting one or more facilities over time) as potential sources of VOC contamination.
There may be one or more PRPs associated with any one facility. Only about 30 of these
locations are still considered by EPA to be possible or known sources, barring new
information. Some of the suspect facilities form contiguous clusters, but most of them are
physically distinct, separated by distances ranging from blocks to a mile or more. Because
most PRPs do not share a common zone of soil contamination for which they are
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responsible, and because the point to which investigation has proceeded at any given facility
varies, a joint effort among PRPs for soils cleanup has not been forthcoming.

EPA has been performing the groundwater investigation. With regard to soils investigation,
EPA has been screening properties based on responses to requests for information under
CERCLA §104(e), civil investigative information, review of agency files and aerial photog-
raphy, and in some but not all cases, screening samples for VOCs at individual properties.
These activities, taken together, comprise the PRP search for IBW-South. Most of this
information is contained within the PPI reports discussed above.

Once screening indicates a potential problem, a Focused RI is necessary (see Section 3.1).
Those facilities conducting Focused Rls are subject to the Plug-in Process embodied in this
ROD. The Focused RI provides the information required by the Plug-in Process embodied
in this ROD to determine whether the selected remedial action is required at a facility or set
of facilities (See Section 8).

EPA has issued Unilateral Administrative Orders under CERCLA §106 to PRPs in order to
obtain Focused RIs. EPA chose not to use special notice procedures under CERCLA
§122(e) because of the large number of individual actions required. So far, EPA has issued
five Unilateral Administrative Orders for Focused RI work. As more Focused RIs become
necessary, EPA may issue more orders, or may conduct work itself. The five orders issued
to date are shown in Table II-1.

Table II-1
Unilateral Administrative Orders
for Focused RI Work at IBW-South (To Date)

Facility Respondent(s)
DCE Circuits (former VAFCO Trust (Rudy Vafadari, et al.); Arden Properties
operator)
IMC Magnetics IMC Magnetics, Arizona Division, Inc.

Unitog/Prestige Apparel | Unitog Rental Services, Inc.

Prestige Drapery Prestige Cleaners, Inc.

Eldon Drapery Leibovitz Enterprises Limited Partnership; Y&S, Inc.

EPA has issued information request letters pursuant to CERCLA §104(e) to more than 100
parties within IBW—South. These letters request information about practices of operation,
waste handling and disposal; spills; the presence of tanks, dry wells, drains, leach lines and
degreasers; and related matters.
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In 1988 and 1990, EPA issued general notice letters to approximately 30 parties. In June
1993, just before this remedy was proposed, EPA issued a second general notice letter to
about 65 parties informing them not only of potential liability but of the Plug-in Process
and the importance of commenting on the remedy. EPA wanted to ensure that PRPs be
informed of their opportunity to comment on the ROD even if EPA had not yet investigated
their property. Some of the 65 parties who received this notice had also received the origi-
nal general notice in 1988 or 1990.

The level of information that EPA has varies among the approximately 30 facility locations
and 65 parties still considered to be possible sources of VOC releases based on current
information. In some cases, EPA has definitive evidence indicating that a facility is a
source. In other cases, EPA has only limited information about solvent use. Therefore, it
is important to note that not all of these facilities will ultimately be found to have
released VOCs to soils.

Figure II-7 shows all of the approximately 70 facility locations about which EPA has
obtained information on and/or has investigated. As stated, only about 30 of these facilities
are still considered potential source areas. EPA intends to screen out as many facilities as
possible before subjecting the remainder to the Plug-in Process. The five facilities for
which Administrative Orders require Focused RIs are marked in red on the figure. EPA
may consider more facilities for the Plug-in Process than are shown on this list, should
information indicate that they are a potential source of VOC contamination.

4. Scope and Role of this Decision
Document within the Site Strategy

This remedy for IBW-South is a portion of the remedy for the overall IBW site, and
addresses the VOCs-in-Vadose-Zone operable unit ("OU").

The purpose of this remedy is to control and remove future sources of groundwater and air

contamination by cleaning the vadose zone of VOCs at the multiple subsites where they
have been released.

The remedial action selected by this document has the following specific response
objectives:

* Adequately protect human health from the ingestion or inhalation of VOCs that
migrate from the vadose zone to the groundwater '

» Adequately protect human health from the inhalation of VOCs that migrate from the
vadose zone to the atmosphere
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e Control the sources of continuing groundwater contamination to minimize loss of the
groundwater resource and reduce the degree of groundwater cleanup that may be
required

While a major objective of this remedy is to prevent soil contamination from reaching
groundwater in the future, it does not address contamination that has already reached the
groundwater, nor ensure by itself that groundwater contaminant levels are protective of
human health. EPA will issue a separate ROD to address the final cleanup for the ground-
water for IBW—South. This VOCs-in-Vadose-Zone remedy addresses a final cleanup for
the continuing sources of VOCs in soils, but is only an interim remedy for groundwater.

In conjunction with the groundwater remedy, this remedy will serve to address the principal
threats posed by contamination at IBW—South. It does not address non-VOC contaminants
that may be in soils, such as metals. Where necessary, EPA will use removal actions or
select other remedies for such contaminants, or modify this remedy to address them with an
amendment or an explanation of significant differences ("ESD"). This remedy will apply to
certain types of landfill materials. This is discussed in Section 8.5.

5. Highlights of
Commununity Participation

Because the IBW-South and IBW—North study areas are part of one overall IBW site, EPA
has joined community relations planning and execution for both areas. The Community
Relations Program therefore addresses the IBW community as a whole, although a given
factsheet or meeting usually pertains specifically to only one study area.

EPA currently maintains IBW-South information repositories at the EPA Region IX Office
in San Francisco, and at the Scottsdale, Tempe, and Phoenix Public Libraries. The EPA
Region IX Office and the Tempe and Scottsdale Public Libraries maintain copies of the
Administrative Record file on microfilm, while the Phoenix Public Library maintains a
collection of selected key documents, including the Interim Remedial Investigation (IRI),
the Feasibility Study, the Proposed Plan, and this Record of Decision. In addition, the
Arizona Department of Environmental Quality maintains an information repository, with
various key documents, in its Phoenix Office. EPA also maintains a computerized mailing
list database for all of Indian Bend Wash. This list currently contains more than 1,700
addresses. In addition to continually updating the mailing list, EPA sent a factsheet in
December of 1990 to approximately 35,000 addresses in the area of the Indian Bend Wash
Superfund site in an effort to expand the list. This factsheet (and all EPA factsheets) pro-

vided a return coupon and telephone numbers that one could use to be placed on the mail-
ing list.

EPA also operates a toll-free information message line (800/231-3075) to enable interested
community members to call EPA with questions or concerns about Indian Bend Wash
Superfund site activities. The message line is publicized through newspaper notices and the
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mailing list. EPA has been responding to numerous inquiries about the effects of potential
Superfund liability upon residential and small business property located within or near the
study area boundaries. Some of these concerns are addressed in the Response Summary of
this Record of Decision.

Table II-2 presents a chronological list of other community relations activities that EPA has
conducted for IBW-South in order to comply with the public participation requirements of
CERCLA §113(k)(2)(B) and CERCLA §117. Activities that were specific to IBW—North
only are excluded from this list.

Table I1-2
IBW-South Community Participation Highlights
Page 1 of 2
September 1984 Released a community relations plan based upon interviews with Phoenix,
Scottsdale, and Tempe residents and State and local officials.
1984-1988 During this period, community relations activities addressed all interested persons

in the IBW community, but information transfer centered on IBW—North.

December 1990 Distributed a factsheet to all persons on the mailing list providing information on
IBW-South and groundwater monitoring and soils investigations.

Throughout 1991 Distributed a flyer to residents near EPA’s well drilling activities throughout the
study area, which explained the reason for, and nature and context of the well
drilling.

May 1991 Distributed a flyer and held a public meeting to update the community on the
findings of the remedial investigation, the type of contamination and movements
of groundwater, the potential sources, and EPA’s remedial and enforcement strate-
gies; addressed community questions and concerns.

January 1992 Updated the 1984 community relations plan to reflect new site communication
strategies and information from residents, officials, and other members of the
community.

September 1992 Distributed a factsheet providing information about investigation activities and
Administrative Orders that had been issued, and also announcing a public com-
ment period on a Contingency Plan for Removal of Landfill Materials, which
ADOT was proposing as part of its work under its agreement with EPA. Held a
30-day public comment period on this issue.

December 1992 Issued a flyer to residents in a surrounding neighborhood of the former DCE
Circuits facility where EPA was beginning field work as part of a Focused Reme-
dial Investigation. Flyer explained the reason for, and nature and context of the
activities and gave contact names.

April 1993 Distributed a factsheet updating the community on activities at IBW-South,
including more Administrative Orders, groundwater, and an initial description of
the Plug-in Approach to be used in the upcoming VOCs-in-Vadose-Zone remedy.
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Table II-2
IBW-South Community Participation Highlights

Page 2 of 2

May 1993

Issued a flyer to residents affected by EPA’s well drilling activities informing
them of the reason for, and nature and context of the activities.

June 7, 1993

Distributed the Proposed Plan Factsheet for the VOCs-in-Vadose-Zone remedy to
all persons on the mailing list, to local officials, the State, and to libraries,
announcing EPA’s proposal, the comment period, the scheduled public meeting
and open house session, and the availability of the Administrative Record file.

June 7, 1993

Mailed Administrative Record file, on microfilm, to Scottsdale and Tempe Public
Libraries. Hard copies of the IRI Report, the Feasibility Study, and the Proposed
Plan were sent to these libraries and the Phoenix Public Library.

June 9, 1993

Published a notice in the Tempe Tribune and the Arizona Republic announcing
the start of the public comment period, the scheduled public meeting and open
house session, and the availability of the Administrative Record file for the
VOCs-in-Vadose-Zone remedy.

June 9, 1993

Issued press releases to the Scottsdale, Tempe, and Phoenix media about the pro-
posed VOCs-in-Vadose-Zone remedy, the scheduled public comment period and
open house session, and the availability of the Administrative Record file.

June 14, 1993

Began a 30-day public comment period on EPA’s proposed remedy for VOCs in
the Vadose Zone at IBW-South.

June 28, 1993

Held a meeting at the home of the leader of a Phoenix citizens group to which
several citizens groups were invited, to present EPA’s proposal for VOCs-in-
Vadose-Zone remedy and to answer questions and concerns.

June 29, 1993

Held a meeting at the Holiday Inn in Tempe for all Potentially Responsible Par-
ties, to present EPA’s proposal for VOCs-in-Vadose-Zone remedy and to answer
questions and concerns.

July 7, 1993 Held a formal public meeting at Gililland Jr. High School in Tempe, from 7-10
PM, to present EPA’s proposed remedy for VOCs in the Vadose Zone, answer
questions, and to receive written and oral public comments; all proceedings were
recorded and the transcript made part of the Administrative Record file.

July 8, 1993 Held an open house session at Gililland Jr. High School in Tempe to present

EPA’s proposed remedy for VOCs in the Vadose Zone, answer questions, and
receive written comments; EPA was present between the hours of 1:00 to 5:00
p.m. and 7:00 to 9:00 p.m. to provide one-on-one responses to questions of the
public.

July 26, 1993

Mailed a flyer to the mailing list and published newspaper announcements in the
Tempe Tribune and the Arizona Republic extending the public comment period 31
days to August 14, 1993, in response to a written request for an extension.
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6. Summary of Site
Characteristics

6.1. Fate/Transport of
Contaminants of Concern

Industrial facilities at IBW—South have used the VOCs trichloroethylene (T'CE), perchloro-
ethylene (PCE), and 1,1,1-trichloroethane (1,1,1-TCA), typically as solvents. These com-
pounds, along with 1,1-dichloroethylene (1,1-DCE) and cis- and trans-1,2-dichloroethylene
(1,2-DCE), have been detected in groundwater from monitoring and supply wells. Vinyl
chloride has so far been detected only at relatively low levels in the landfills. DCE and
vinyl chloride may be present from direct release, and it is also possible that these
components are present as breakdown products of TCE or 1,1,1-TCA. EPA is monitoring
for other VOCs that have been used at facilities within IBW—-South, such as chlorobenzene,
ethylbenzene, benzene, toluene, xylene, and chloroform.

Heavy metals, including lead, chromium, nickel, copper, and cadmium, have been used by
many of the plating shops in the area and are present in some facility soils, as evidenced by
EPA’s first Focused RI. However, metals have not been found in groundwater at elevated
levels, based on wells installed to date. EPA will be installing more groundwater moni-
toring wells and will continue to monitor for metals.

VOCs in the soil matrix are distributed to the various phases in accordance with physical
properties of the contaminant (specifically vapor pressure, solubility, and Henry’s Law con-
stant), as well as properties of the soil (e.g., moisture content, clay mineral fraction, and
organic matter content). The VOCs rapidly achieve an equilibrium condition among these
various phases. Figure II-8 is a graphic representation of soil particles with sorbed
contaminants surrounded by gaseous-phase and dissolved contaminants.

The following means may be influencing the transport of contaminants at IBW-South:

* Leaching of contaminants from source areas by infiltration and percolation of
precipitation, wastewater, or irrigation water to the water table

* Movement of relatively pure product (e.g., pure TCE) from a source to the water
table to form a dense non-aqueous phase liquid (DNAPL) source

e Soil gas contamination of groundwater by infiltration of water, which dissolves the
gas phase contaminants, which percolate to the water table

* Soil gas migrating within the soil vapor and diffusing into the groundwater
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All of these mechanisms may exert some
influence on contaminants within IBW-
South. Movement of relatively pure
product would result in the highest levels
and, potentially, long-term releases into
the groundwater as the pure VOC slowly
dissolves. Investigations to date have not
confirmed the presence of any DNAPL in
IBW-South soils, but its presence is
possible. Available data indicate that a
significant fraction of the VOCs in the
vadose zone is present as soil vapor.

Because TCE can be used as an indicator
of the fate characteristics of most of the

VOCs of concern, it is further discussed
here.

With TCE’s relatively high vapor
pressure, volatilization is the most signifi-
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cant removal mechanism when TCE is
released into surface soils. When released
into the atmosphere, TCE is readily
photo-oxidized, ultimately to hydrochloric
acid (HCI), carbon dioxide (CO,), and
carbon monoxide (CO). . While these
breakdown products are undesirable as
components of photochemical smog, the
long-distance transport and accumulation
of TCE itself in the atmosphere has
generally not been of concern because its
half-life in air is approximately 3.7 days.

Reported soil adsorption coefficients for
TCE indicate high mobility in soils and
low potential adsorption. Therefore, TCE
leaches readily to groundwater. Once
TCE reaches groundwater, volatilization
ceases to be a significant process, and
biodegradation is slow. Therefore, TCE is
expected to persist for many years in the
groundwater.

6.2. Soils

Soil properties and conditions governing
the movement of air through soils and
subsequent volatilization of VOCs from
unsaturated soils include soil porosity,
temperature, convective currents, and
barometric changes.

IBW-South lies in an arid climate. The
unsaturated soils in IBW-South are
generally alluvial deposits with low clay
content, laid down by rivers and water
runoff over millions of years. There is
generally little organic matter in the soil.
These factors mean that VOCs do not
tend to adhere to the soil and therefore
migrate readily.
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There is extreme difficulty in obtaining a representative soil sample (as opposed to a soil

gas sample) for VOC compounds in the IBW-South environment, due to four primary
factors:

1. Aeration (and therefore loss) of VOCs from the sample during split-spoon retrieval
2. Aeration of VOCs from the sample during handling in the field

3. Aeration of VOCs from the sample during laboratory preparation |

4. High variability in analyses at relatively low concentrations

For these reasons, soil gas samples for VOCs can show high levels of contaminant, while
soil samples for VOCs show little or no contaminant.

At chemical equilibrium, a significant fraction of VOCs in IBW-South soils is found in the
gas in the soil, the soil vapor phase.. While there also may be a significant fraction sorbed
to soil particles or dissolved in soil moisture, these other fractions will readily move into
the vapor phase if the VOC vapor concentration is decreased. This makes the vapor phase
an efficient focus for evaluating and removing VOCs in the subsurface at IBW-South.

Based on these facts, EPA’s approach to characterizing and remediating soil at IBW-South
relies heavily on soil gas sampling for VOCs, rather than soil sampling. In general, surface
soil gas sampling results in a contour map of VOC contaminants at about a 5-foot depth.
From this map, soil vapor monitoring wells are installed. These wells can be sampled at
multiple depths, allowing for a depth profile of VOC contamination. Even low concentra-
tions at the surface can be indicative of high concentrations at depth.

VOC contaminants have been confirmed in IBW-South soils at various individual facilities.
Surface soil gas samples taken in 1988 and 1990 indicated concentrations up to 2,500
micrograms per liter (pg/l) of TCE and 1,500 pg/l of PCE, as well as concentrations of
1,1,1-TCA, benzene, ethylbenzene, 1,1-DCE, and 1,2-DCE at various facilities. As part of
recent Focused RIs, surface soil gas concentrations of over 12,000 pg/l of PCE have been
detected at the Unitog facility, and several hundred pg/l of TCE at the IMC Magnetics
facility. Even surface soil gas levels on the order of 10 pg/l may be indicative of much
higher concentrations at depth. Soil vapor monitoring wells at the former DCE Circuits
facility have now produced TCE concentrations in excess of 9,500 pg/l. The IRI Report
contains the results of soil gas data that EPA has used to initially evaluate subsites, as well
as summaries of data from non-EPA investigations.

6.3. Groundwater and Hyarogeology

While this is not a ROD for a groundwater remedy, a limited description of groundwater
characteristics is provided here to emphasize the migration that may occur if VOCs migrate
from the soils and enter groundwater, and the relation of groundwater to vadose zone soils.
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At IBW—=South, VOCs that leave the vadose zone soils and enter groundwater have high
potential of migrating rapidly from their original source, both laterally and with depth and

in complex directions. Much more detail on groundwater can be found in the IRI Report
[Admin. Rec. No. 1597].

The hydrogeology and hydrodynamics at IBW-South are extremely complex. Generally,
there are four major geologic units under the site, three of which are composed of alluvial
materials. These have been labeled the Upper Alluvial Unit (UAU), Middle Alluvial Unit
(MAU), and Lower Alluvial Unit (LAU). The LAU is not present at all locations under the
study area. The fourth major geologic unit under the site, labeled the Red Unit, underlies
all formations in the area.

Alluvial material extends to as much as 1,000 feet bls before bedrock is encountered; how-
ever, there are some areas under IBW-South where bedrock is encountered within the first

300 feet bls. Figure II-9 illustrates the stratigraphy with approximate corresponding depths
at IBW-South.

Tempe Buttes
(Rock Extrusion)

Groundwater
Ground Surface Monitoring Wells

ili

© Middle Alluvial Unit

FIGURE II-9
CONCEPTUAL GEOLOGIC
CROSS SECTION
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While the stratigraphies of the three alluvial units are somewhat different, available data
indicate strong interconnection among the three units, with substantial vertical gradients.
No significant barrier to the vertical flow of water exists among the three units.

Transmissivities in IBW-South are extremely high, resulting in estimated groundwater par-
ticle velocities as high as 25 feet per day during high recharge (river flow). During low
recharge (dry river conditions) the particle velocities may still be as high as 2 to 5 feet per
day. It is therefore possible, though not confirmed, that contaminants from IBW-South
sources have extended miles from their original point of entry to the groundwater.

The Salt River, which is ephemeral, is a powerful agent of groundwater recharge in the
UAU.. When the river is flowing heavily, EPA has recorded groundwater levels rising by as

much as 45 feet. The river flows about 10 percent of the time averaged over all time, but
may not flow at all in any given year.

Because the water table rises and falls dramatically with temporal variations in river flow,
contamination in the vadose zone at depth can enter groundwater when the water table rises
to meet it, as shown in Figure II-10. When the water table falls again, some of the VOCs
will have dissolved and will recede with the groundwater. Groundwater concentrations also
tend to fluctuate as the thickness, and therefore the volume of the UAU changes.

Groundwater flow direction in the UAU is
extremely complex, varying both tempo-
rally and laterally. During no river flow,
the UAU gradient varies from south-
southeast to south-southwest depending on
one’s location. With river flow episodes,
all gradients shift eastward by 10 to 25
degrees, and then slowly return to normal.

These factors imply that a particle of
contamination, once reaching ground-
water, follows a tortuous path that is
dependent on changes in recharge rates.

The flow direction in the MAU is less
well-characterized, but appears to be to
the northeast. This is virtually anti-
inclined to the gradients in the UAU.

Thus, contamination may start out in the FIGURE I1I-10
soils at a subsite, enter the UAU moving CONTAMINANTS ENTERING
in one direction, gradually sink to the GROUNDWATER AS A RESULT

OF CHANGES IN GROUND-

MAU, and return at greater depth in the WATER LEVEL

direction from which it originally came.
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7. Justification for
Presumptive Remedy

As stated, EPA is using two innovative approaches in tandem in this remedy, the Presump-
tive Remedy Approach and the Plug-in Approach. These two concepts work well together
at IBW-South, but are nonetheless independent. This section justifies the Presumptive Rem-
edy Approach for VOCs in the Vadose Zone at IBW-South.

7.1. Presumptive Remedy Approach

When EPA began administering the Superfund program in 1980, very few technologies
were available for cleaning up uncontrolled releases of hazardous substances, and little data
were available on their effectiveness. With the passage of time, an industry was spawned
to develop, test, and implement these technologies, and as more sites were addressed, a
much wider range of technologies has become available. Additionally, there are now data,
called treatability data, indicating conditions under which different technologies are
effective.

Even with this new information and capability, it remains necessary at most sites nationwide
to consider a full range of technical options in an FS Report, before selecting one of them
in the ROD. However, EPA has recognized that there are certain situations in which the
conditions at a site are so well suited to a particular technology that the use of that technol-
ogy can be presumed to work (the Presumed Remedy). The Presumptive Remedy Approach
is considered when there is a remedial technology or process option that has repeatedly
been shown to work in the range of conditions present at a site; and there are no apparent
conditions at the site that are markedly different from the conditions under which the tech-
nology has previously been tested or used. When the Presumptive Remedy Approach is
used by EPA, the FS Report and the ROD do not evaluate a full range of varied options.
Rather, only the Presumed Remedy and the No-Action Alternative are evaluated and com-

pared. The FS and ROD describe why it is appropriate to presume that the alternative will
be effective.

By presuming one alternative, EPA does not imply that there are no other alternatives that
might be effective in cleaning up the contamination at IBW—-South. Rather, EPA con-
cludes that the effectiveness of the Presumed Remedial Alternative will be fully acceptable
without making a comparison to other alternatives.

Soil vapor extraction (SVE) is the technology presumed to be effective for VOCs in the
IBW-South soils. In this ROD, SVE will sometimes be referred to as the Presumed Reme-
dial Alternative.

SVE is presumed, in part, because it has been selected as the remedial action for similar
sites with similar contamination problems. In Maricopa County alone, there are approxi-
mately 70 SVE projects either in the process of being permitted or currently operating.
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Two remedial investigation/feasibility study (RI/FS) programs previously have been com-
pleted by EPA for sites located near the IBW—South study area. Both FSs evaluated several
remedial alternatives; they did not use a Presumptive Remedy Approach. These sites have
vadose zone soil conditions and contamination problems similar to those observed at IBW-
South. EPA therefore did not believe that it would be necessary or cost-effective to
re-analyze the same alternatives at IBW-South. A brief description of these sites follows in
paragraphs 7.3 and 7.4.

7.2. Conditions at IBW-South
Amenable to SVE

Soils in the vadose zone at IBW-South typically consist of moderately permeable sands,
silts, and gravels, with cobbles and thin clay beds. The vadose zone consists especially of
loose alluvial deposits with a large cobble fraction. The soils typically have low organic
carbon content. Significant clay layers, as well as other phases such as oil, have not been
observed. These soil types, in general, are conducive to effective SVE removal of VOCs.

Shallow soil gas sampling at a variety of locations at IBW-South has indicated that soil gas
contaminants at most subsites are the type that can be remediated by SVE.

Excavation and removal of contaminated soils at IBW-South are restricted because many
contaminated areas are located under buildings and roadways. Capping the contaminated
areas decreases upward migration to limit exposure risks; however, it does not remove the
potential for migration of VOCs from the unsaturated zone to groundwater. In addition,
because some VOCs have been found at IBW—South at depths of up to 100 feet, the avail-
ability of many other treatment remedies, especially ex situ ones, is limited. While EPA
has not thoroughly evaluated these other remedies, these factors lend further support for
EPA’s decision to presume a technique that has been proven effective in all these
conditions.

SVE can remove VOC contaminants from beneath buildings and roadways with minimal
disturbance to structures and is proven to be effective with a minimum of disruption to
urban environments. The SVE remedy removes the VOCs from the vadose zone, thereby
reducing their potential threat to groundwater and public health. Also, SVE can effectively
treat VOCs at the depths to groundwater expected at IBW-South.

SVE has been proven as an inexpensive technology relative to excavating soil or treating
soil by chemical or thermal means. It is therefore appropriate to presume that SVE will be
cost-effective as well as technically effective. This should be true even after accounting for
the potential use of SVE enhancements.

SVE is particularly suited to IBW—South not only because it is effective in removing and

treating VOCs in soils of the type at IBW—South, but also because its capabilities are quite
broad. Under the Plug-in Approach, EPA must select a technology to address many distinct
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subsites, which are not yet fully characterized. Therefore, it makes sense to select a versa-
tile (robust) technology that is relatively insensitive to unexpected variations from one sub-
site to the next. This is true of SVE.

7.3. SVE Remedy at IBW-North
Study Area

The IBW-North study area is part of the same Superfund site as IBW-South. The study
area is located immediately adjacent to IBW-South, north of the Salt River, and has vadose
zone characteristics similar to those observed at IBW-South. In September 1991, EPA
issued a ROD for IBW-North that selected SVE as the remedial action to remediate VOC-
contaminated soils [IBW-North Admin. Rec. Nos. 2055 through 2057].

The primary contaminants of concern for the IBW—North Superfund site are similar to those
in the IBW-South site, as many of the same types of industries are located in both areas.
Primary contaminants requiring removal by the SVE treatment selected for IBW-North
included TCE, PCE, 1,1,1-TCA, DCE, 1,2,-DCE, cis- and trans- isomers, and chloroform.
Similar to conditions at IBW-South, a large fraction of VOCs in the vadose zone in IBW-
North was found to be present as soil vapor with high mobility in soils and low potential
adsorption. Because of the close proximity of IBW-North to IBW-South, the climate,
topography, urban setting, soil, groundwater characteristics, and stratigraphy are very
similar.

EPA selected SVE to remediate the VOCs in the vadose zone at IBW-North after complete
analysis and comparisons with other remedial technologies such as excavation, soil washing,
and capping. EPA’s full analysis was performed in accordance with the nine evaluation
criteria set forth in EPA’s Guidance for Conducting Remedial Investigations and Feasibility
Studies under CERCLA, 1988, as cited in the Feasibility Study, Admin. Rec. No. 1599.

7.4. SVE Remedy at Phoenix-Goodyear
Airport ("PGA") Superfund Site

The PGA site is located approximately 20 miles to the west of IBW-South, within the Salt
River Valley. The vadose zone lithology at PGA is similar to that observed at IBW-South.
A pilot study was conducted at PGA in 1988 using an SVE system. Results of this pilot
study demonstrated that SVE would be an effective solution for removing VOCs from
vadose zone soils that have lithology similar to IBW-South. In September 1989, EPA
signed a ROD for PGA selecting SVE as the remedial action [Admin. Rec. No. 1603].

The primary VOC contaminants of concern for the PGA vadose zone included TCE, PCE,

1,1,-DCE, chloroform, and carbon tetrachloride, which are the same or similar contaminants
to those at IBW—-South.
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The climate and soil stratigraphy at PGA are also similar to those of IBW—South, with long,
hot summers, and short, mild winters. The alluvial deposits of the western Salt River
Valley consist of an Upper Alluvial Unit, Middle Fine-Grained Unit, and a Lower Conglom-
erate Unit, whose stratigraphy and water migration are similar to IBW-South.

The remedy selection process for PGA soils, like that for IBW—North, also evaluated a full
suite of remedial action alternatives using the nine standard criteria for Superfund remedy
comparison.

8. Description of
Selected Remedy

The remedy selected for VOCs in the vadose zone at IBW—South is to use SVE to remove
and treat VOCs in soils at those subsites that "plug in" to the remedy. The process for
determining which subsites must plug in to the remedy is called the "Plug-in Process," and
is hereby incorporated as part of the remedy. The Plug-in Process shall be applied once for
each subsite at which a Focused RI is performed. The term "subsite" and the details of the
Plug-in Process are defined below.

For all SVE systems that are required, air emission control (offgas treatment) shall be
included. One of three types of emission controls defined below shall be applied at any
subsite which plugs in. EPA shall identify which of the three emission controls will be
used at any particular subsite as part of the remedial design for that subsite. All controls
shall meet the Applicable or Relevant and Appropriate Requirements ("ARARs") or other
requirements specified in this document.

For any SVE system, certain SVE enhancements shall be considered available as part of this
remedy. Decisions on the use of and choice among these enhancements shall be part of the
remedial design of each SVE system. The available enhancements are specified and
described below.

8.1. The Plug-in Process: Basic
Framework and Requirements

This section discusses the concept, justification, and terminology of the Plug-in Approach.
The detailed specification of the process is provided in Section 8.3, after discussion of the
selected remedial technology in Section 8.2.

8.1.1. Definition of "Subsite"

IBW-South contains zones of VOCs in soils separated by large zones of uncontaminated
soil. Generally speaking, VOC-contaminated soil zones correspond to facility locations:
certain facilities have released VOCs into soils. However, VOCs may have strayed from
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one facility onto neighboring facilities, or several adjoining facilities may have released
contamination so that a single zone of VOC-contaminated soils spans a cluster of facilities.
EPA shall consider one contiguous zone of VOC soil contamination, and the associated
facilities and properties, as a "subsite." A subsite is a candidate for plug-in, the unit on
which EPA will apply the Plug-in Process to determine whether a cleanup is necessary. A
subsite defines one VOC contamination problem to which one SVE cleanup system would
be applied, where determined necessary.

8.1.2. The Plug-In Approach in Concept

The Plug-in Approach is a way of structuring a remedy for complex Superfund sites such as
IBW-South. The approach can be used when a Superfund site contains multiple areas or

"subsites" that are similar physically and share similar contaminants. Each subsite has con-
tamination that must be addressed.

This Plug-in Remedy identifies SVE as a standard remedial action, and then defines a pro-
cess that will be used to determine where the remedial action shall be applied. The ROD
does not select a remedial action for a specific subsite. Rather, it selects a remedial action
to apply to any subsite exhibiting certain conditions. The ROD defines what these condi-
tions are and selects a process for determining whether they exist.

The Plug-in Remedy is selected prior to fully characterizing the subsites. Subsites will be
characterized concurrently or at different times. If the conditions at a subsite match pre-
defined conditions, the subsite will "plug in" to the remedial action and be subject to its
requirements. Each subsite has a separate Plug-in Decision. This ROD fully contains the
basis and process to be used for all Plug-in Decisions. Therefore, following the prescribed
process in the ROD completes the remedy for any particular subsite. The Plug-in Remedy
contains a "blueprint" directing decisions as to its own application.

By separating selection of SVE, the cleanup technology, from a decision about its applica-
tion at a particular subsite, EPA can verify that the cleanup technology is appropriate for a
subsite after all sampling data about it have been collected. At the same time, EPA does
not have to evaluate and select a separate remedy for each subsite.

After plugging in to the remedy, remedial design and action can begin at a subsite. Sub-
sites not matching the conditions and criteria are not plugged in, but still can be addressed,
if necessary, by other remedies, removal actions, or through modifications to the remedy.
Because unexpected conditions or situations may occur during Focused RI work at a sub-
site, the Plug-in Approach is designed to be flexible enough to adjust to these conditions.

VOCs in soils at all subsites will be addressed by this single Operable Unit ROD. Reme-
dial action will occur at some subsites while investigation work continues at other subsites.

Thus, sitewide, remedial investigation and remedial action actually occur concurrently (see
Figure II-16).
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8.1.3. Plug-In vs. Traditional Superfund
Remedy-Justification for Using
Plug-In at IBW-South

Traditionally, the Superfund remedy selection process is site-specific. Each site is consid-
ered a unique problem that is first investigated and a remedy selected after considering a
range of potential solutions. Usually, EPA characterizes the nature and extent of contami-
nation with a remedial investigation (RI), then evaluates and compares several remedial
alternatives in a Feasibility Study (FS), proposes one of those alternatives to the public