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B A C K G R O U N D Section 101 of the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA)

defines brownfields sites as “real property, the

expansion, redevelopment, or reuse of which may be

complicated by the presence or potential presence of a
hazardous substance, pollutant, or contaminant.”

The U.S. Environmental Protection Agency (EPA)
established its Brownfields Economic Revitalization
Initiative to empower states, communities, and other
stakeholders in economic revitalization to work
together to accomplish the redevelopment of
brownfields sites. With the enactment of
the Small Business Liability Relief and
Brownfields Revitalization Act in 2002,
EPA assistance was expanded to provide
greater support for brownfields cleanup
and reuse (see the inset box on page 2).
Many states and local jurisdictions also
help businesses and communities adapt
environmental cleanup programs to the
special needs of brownfields sites.

Preparing brownfields sites for productive
reuse requires integration of many
elements—financial issues, community
involvement, liability considerations,
environmental assessment and cleanup,
regulatory requirements, and more—as well
as coordination among many groups of
stakeholders. The assessment and cleanup
of a site must be carried out in a way that
integrates all these factors into the overall
redevelopment process. In addition, the
cleanup strategy will vary from site to site.
Atsome sites, cleanup will be completed
before the properties are transferred to new
owners. At other sites, cleanup may take
place simultaneously with construction
and redevelopment activities.

Regardless of when and how cleanups are
accomplished, the challenge to any brownfields
program is to clean up sites in accordance with
redevelopment goals. Such goals may include cost-
effectiveness, timeliness, avoidance of adverse effects
to site structures and neighboring communities, and
redevelopment of land in a way that benefits
communities and local economies.

Regulators and site managers are increasingly
recognizing the value of implementing a more
dynamic approach to streamline assessment and
cleanup activities at brownfields sites. This
approach, referred to as the Triad, is flexible and
recognizes site-specific decisions and data needs.

+ Background « Introduction « Before You Begin « Site Assessment « Site Investigation « Cleanup Options * Cleanup Design and Implementation 1



Small Business Liability Relief and Brownfields Revitalization Act

Sinceitsinceptionin 1995, EPA’s Brownfields Program
has grown into a proven, result-oriented initiative that has
changed the way contaminated property is perceived,
addressed, and managed. Through passage of the Small
Business Liability Relief and Brownfields Revitalization
Act (Public Law 107-118; H.R. 2869) in January 2002,
effective policies that EPA had developed over the years
were passed into law. The Brownfields Law expanded
EPA’s assistance by providing new tools that the public
and private sectors could use to promote sustainable
brownfields cleanup and reuse.

The law modified EPA’s existing brownfields grants and
technical assistance program by:

* Increasing the funding authority up to $200 million per
year

 Providing grants for assessments, revolving loan
funds, direct cleanups, and job training

¢ Expanding the entities, properties, and activities
eligible for brownfields grants

 Expanding the Brownfields Program’s applicability to
sites with petroleum contamination such as
abandoned gasoline stations

* Providing authority for brownfields training, research,
and technical assistance

* Allowing up to 10 percent of the grant funds to be used
to monitor the health of exposed populations and
enforce any instutional controls

Brownfields grants continue to serve as the foundation of
EPA’s Brownfields Program by funding environmental
assessment, cleanup, and job training activities.
Brownfields Assessment Grants provide funding for
brownfields inventories, planning, environmental
assessments, and community outreach. Brownfields
Revolving Loan Fund Grants provide funding to capitalize

loans that are used to clean up brownfields sites.
Brownfields Job Training Grants provide environmental
training for residents of brownfields communities.
Brownfields Cleanup Grants provide direct funding for
cleanup activities at certain properties with planned
green space, recreational, or other nonprofit uses.

The law changed and clarified Superfund liability:

« Clarified Superfund liability for prospective
purchasers, innocentlandowners, and contiguous
property owners

 Provided liability protection for certain small-volume
waste contributors and contributors of municipal solid
waste

The law created a strong, balanced relationship between
the federal government and state and tribal programs:

* Authorized up to $50 million per year for building and
enhancing state and tribal response programs and
expanded the activities eligible for funding

* Provided protection from Superfund liability at sites
cleaned up under a state program

 Preserved the federal safety net by detailing the
circumstances in which EPA can revisit a cleanup

« Clarified the state role in adding sites to the Superfund
National Priorities List (NPL)

EPA’s investment in the Brownfields Program has
resulted in many accomplishments, and the momentum
generated by the program is leaving an enduring legacy.
EPA’s Brownfields Program continues to look to the
future by expanding the types of properties it addresses,
forming new partnerships, and undertaking new
initiatives to help revitalize communities across the
nation. Additional information on the Brownfields Law is
available at www.epa.gov/brownfields/sbirbra.htm.

The Triad approach focuses on management of decision
uncertainty by incorporating (1) systematic project
planning; (2) dynamic work planning strategies; and (3)
use of real-time measurement technologies, including
innovative technologies, to accelerate and improve the
cleanup process. The Triad approach can reduce costs,
improve decision certainty, expedite site closeout, and
positively affect regulatory and community acceptance.
This approach is well aligned with brownfields site
priorities, which are affected by the economics of
redevelopment, community involvement, and liability
considerations.

Numerous technology options are available to assist
those involved in brownfields cleanup. EPA’s Office of
Superfund Remediation and Technology Innovation
(OSRTI) encourages use of smarter solutions for
characterizing and cleaning up contaminated sites by
advocating more effective, less costly technological
approaches. Use of innovative technologies to
characterize and clean up brownfields sites provides
opportunities for stakeholders to reduce cleanup costs
and accelerate cleanup schedules. Often, innovative
approaches are also more acceptable to communities.

2 Access resources at www.brownfieldstsc.org




ROAD MAP TO UNDERSTANDING INNOVATIVE TECHNOLOGY OPTIONS FOR BROWNFIELDS INVESTIGATION AND CLEANUP

EPA defines an innovative technology as one that has
been used in the field but that does not yet have a
long history of full-scale use. In addition, data about
the cost and performance of innovative technologies
may not be sufficient to encourage decision-makers to
select those technologies over established
technologies. A primary area of interest to EPA is
documenting and disseminating information about
the cost and performance of innovative technologies.
EPA, through its work with the Federal Remediation
Technologies Roundtable (FRTR), has seen significant
progress in this area. Innovative technologies are
being used in many cleanup programs to assess
contamination and to clean up sites.

Comprehensive information about the range of
innovative technologies and their use as well as
technical expertise pertinent to them, is available from
EPA’s Brownfields and Land Revitalization
Technology Support Center (BTSC). The BTSCis
coordinated through OSRTI and is supported by
EPA’s Office of Research and Development (ORD).
The center works closely with EPA’s Office of
Brownfields Cleanup and Redevelopment and in
partnership with the U.S. Army Corps of Engineers
(USACE) and Argonne National Laboratory (ANL).
Established in 1999 as a pilot program, the BTSC
assists brownfields decision-makers by presenting
strategies for streamlining site assessment and
cleanup, identifying information about technology
options, evaluating plans and documents, describing
complex technologies for communities, and providing
demonstration support (see page 14 for more
information about the BTSC).

An emerging technology is aninnovative technology that
is currently undergoing bench-scale testing in which a
small version of the technology is tested in a laboratory.

Aninnovative technology is a technology that has been
field-tested and applied to a hazardous waste problem at
a site but that lacks a long history of full-scale use.
Information about its cost and how well it works may be
insufficientto support prediction of its performance
under a wide variety of operating conditions.

An established technology is a technology for which
cost and performance information is readily available.
Only after a technology has been used at many different
sites and the results have been fully documented is that
technology considered to be established.

+ Background ¢ Introduction ¢ Before You Begin ¢ Site Assessment « Site Investigation ¢ Cleanup Options ¢ Cleanup Design and Implementation
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INTRODUCTION

The “Road Map to Understanding Innovative
Technology Options for Brownfields Investigation and
Cleanup,” Fourth Edition, includes new and updated
resources to assist in identification and selection of
innovative site characterization and cleanup
technologies for brownfields redevelopment. The
Road Map provides a general outline of the steps in
the investigation and cleanup of a site slated for
redevelopment and introduces brownfields
stakeholders to the range of innovative technology
options and resources available to them. The Road
Map provides valuable information for a wide range
of stakeholders involved in or affected by
redevelopment of brownfields sites, whether through

public projects, private developments, or
public-private partnerships. The Fourth
Edition has been expanded significantly to
include new and updated resources and
supplemental information.

The First Edition of the Road Map, which was
published in 1997, provided a broad overview
of EPA’s Brownfields Program and an outline
of the steps involved in the cleanup of a
brownfields site. Designed primarily for
stakeholders who were unfamiliar with the
elements of cleaning up a brownfields site, the
Road Map built awareness of the advantages
offered by innovative technologies. As the
Brownfields Program matured, the Second and
Third Editions were published in 1999 and
2001, respectively, to update information and
resources associated with the program and
innovative technologies. Those editions were
accompanied by a CD-ROM to provide easier
access to the wide range of information and
resources included in the Road Map.

The new Fourth Edition has been developed to
continue to serve audiences who are new to the
Brownfields Program as well as provide new and
updated technical information to audiences with
more experience and technical qualifications.
Updated with 71 new resources and one-page
descriptions of technologies, processes, and
initiatives that affect the consideration and use of
innovative technologies, the newest edition of the
Road Map will help:

* New and less experienced stakeholders learn about
EPA’s Brownfields Program and site cleanup in
general.

* Decision-makers who are familiar with the
Brownfields Program but are also interested in
obtaining more detailed information about

Access resources at www.brownfieldstsc.org
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technologies. The Road Map provides these users
with up-to-date information about the
applicability of innovative technologies and ready
access to the latest resources that can assist them
in making their technology decisions.

e Stakeholders who hire or oversee site cleanup
professionals (such as environmental consultants,
cleanup contractors, technology vendors, or
analytical laboratories). The Road Map provides
these stakeholders with a detailed understanding
of the different phases of cleanup of a brownfields
site and presents information about the role that
cleanup professionals play in the process and
about how to encourage consideration of use of
innovative technologies.

e Regulators by increasing their understanding of
the advantages that innovative technologies and
approaches may provide throughout the cleanup
process. The Road Map also serves as a resource
that regulators can use to provide site owners,
service providers, and other stakeholders with
useful information about the Brownfields
Program.

e Community members by providing information
about the general site cleanup process as well as
guidelines and mechanisms that ensure that they
are involved in the decision-making process.

e Other stakeholders, such as financial institutions
and insurance agencies, by providing information
for their use in assessing and minimizing the risk
associated with brownfields redevelopment.

Itis important to understand that the site
characterization and cleanup process may not occur in
the sequence outlined in the following sections. At
many sites, several activities may be undertaken
concurrently, and some steps may recur throughout
the process. For example, many technologies that are
used for characterizing sites during the preliminary
phases of a brownfields project may be appropriate for
use in later stages of a site cleanup. Understanding the
logical progression of the process is crucial to ensuring
that the proper groundwork is laid for future phases
and in determining whether activities can be combined
orimplemented concurrently.

The Road Map is not an official guidance document.
Rather, it draws upon EPA’s experiences with
brownfields and Superfund sites, corrective action
sites under the Resource Conservation and Recovery
Act (RCRA), and underground storage tank (UST)
sites. Specific conditions—such as the kinds and
amounts of contamination, the proposed reuses of the

property, the financial resources available, and the
level of support from neighboring communities—vary
fromsite tosite.

New in the Fourth Edition

e Addition of 71 new resources identified with a “new
resource” icon

e Updates of 18 resources identified with an “updated
resource” icon

¢ Removal of approximately 40 resources that have been
discontinued or are no longer available

¢ Updates and additions to the one-page spotlights on specific
topics that identify and describe key technologies,
processes, and initiatives that affect the use and
consideration of innovative technologies at brownfields sites

¢ Updates to programmatic information and organizational
changes resulting from the passage of the Small Business
Liability Relief and Brownfields Revitalization Act

¢ Revision of Appendix A to provide additional information
about typical contaminants found at brownfields sites
and the technologies used to investigate and remediate
these sites

* Expansion of Appendix B, List of Acronyms and Glossary
of Key Terms

¢ Updates to brownfields and technical support contacts
identified in Appendix C

e Updates to document ordering information included in
AppendixD

 Elimination of the Road Map CD-Rom. With improved
Internet access and the opportunity to provide more
frequent updates, all publications and links are available
online at www.brownfieldstsc.org

How to Submit Comments

EPA invites comments from the members of the
brownfields community to help ensure that any future
versions of the Road Map meet their needs. Please
submit comments to:

Dan Powell

U.S. Environmental Protection Agency
Office of Superfund Remediation and
Technology Innovation

Ariel Rios Building

1200 Pennsylvania Avenue, N.W. (5102G)
Washington, DC 20460

E-mail: powell.dan@epa.gov

Telephone: (703) 603-7196

+ Background « Introduction « Before You Begin « Site Assessment « Site Investigation « Cleanup Options « Cleanup Design and Implementation 5
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How to Obtain Additional Copies

Portable document format (pdf) and HTML versions
of the Road Map are available for viewing or
downloading at the Brownfields and Land
Revitalization Technology Support Center Web site at
www.brownfieldstsc.org. A printed or hard copy
version can also be ordered directly from that site.

If you do not have access to the Internet, a printed or
hard copy version of this document can be obtained
from the following source:

National Service Center for
Environmental Publications
U.S. Environmental Protection Agency
P.O. Box 42419
Cincinnati, OH 45242-0419
Telephone: (800) 490-9198 or (513) 489-8190
Fax: (513) 489-8695

When ordering the Road Map, refer to document
number EPA 542-B-05-001.

6 Accessresources at www.brownfieldstsc.org
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How to Use the Road Map

The Road Map and the resources described in it have been organized into sections corresponding to the
general phases of site characterization and cleanup, from early planning through implementation of the
remedy.

The first section, Before You Begin, discusses important factors that set the stage for the characterization and
cleanup of brownfields sites and lists applicable resources. Regulatory guidelines for the process are
introduced, and innovative technologies are discussed within the overall framework of the selection of site
characterization and cleanup technologies.

The remaining four sections of the Road Map summarize the general phases of the
characterization and cleanup of potentially contaminated sites: Site Assessment, Site
Investigation, Assessment of Cleanup Options, and Cleanup Design and Implementation.
Each section:

* Describes the objectives to be accomplished

¢ OQutlines the key questions to be answered

e Summarizes the activities to be undertaken

¢ Lists information resources available to
assist in selecting technologies. Within
each section, the resources are listed in
alphabetical order in three categories:

A. Technology resources relevant to the phase provide general information about
technologies and their application in the four phases delineated in the Road Map.

B. Site-specificresources provide information about the application of innovative
technologies to specific contaminants and site types.

C. Technology-specific resources present detailed information about specific

technologies and their application to specific contaminants and media.

e Indicates specific actions to be taken at EiHe
the completion of the phase RextStops

The graphic on page 18 provides an overview of the general phases of the site
characterization and cleanup process, identifies some of the factors and questions
potentially affecting the course of the process, and directs users to relevant sections of the
Road Map.

+ Before You Begin | ¢ Site Assessment e Site Investigation ¢ Cleanup Options e Cleanup Design and Implementation

+ Background « Introduction « Before You Begin « Site Assessment « Site Investigation « Cleanup Options  Cleanup Design and Implementation 7
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Resources: Components of Each Entry

Title of resource Title of resource

Publication number

This icon denotes resources newly This icon denotes resources
included in the Fourth Edition. updated in the Fourth Edition.
Clarifying DQO Terminoldgy Usage to ASTM Standard Guide for Environmental
i Support Modernization of Site Cleanup == Site Assessments: Phase II
Practices (EPA 542-R-01-014) <t I Environmental Site Assessment Process
This report, which was developed by EPA, addresses > (E1903-97(2002))
theneed to clarify DQO terminology use in order to Developed by ASTM, the guide discusses a
support modernization of environmental restoration framework for employing good commercial and
activities. The document presents a basic conceptual customary practices in the United States during
understanding of DQO-related terms in a way that Phase Il environmental site assessments of
facilitates systematic project planning in the context commercial property with respect to the potential
of site cleanups. A list of descriptions of DQO- presence of a range of contaminants within the
related terms and concepts appears first in the report, scope of CERCLA as well as petroleum products.
followed by a more detailed discussion of the The guide, which is available at a cost, can be
interrelationships among the concepts. ordered (7ine atwww.astm.org.

Description of the resource

** Please note that in the Fourth Edition, the information about where to download the resource is no longer
included with the entry. All resources may be accessed through www.brownfieldstsc.org

The Road Map is intended to identify and answer questions related to selection of technologies rather than
questions related to other brownfields issues. Please note that the key questions and discussions of activities
tobe conducted are intended to guide the reader in identifying issues that should be addressed. To serve as
guideposts in the cleanup process, the questions take the point of view of the various groups involved in the
process. The questions ask what stakeholders as a group working together—the”we” of each question—must
do as assessment and cleanup progress.

([ UNDERGROUND STORAGE TANKS AT Spotlights

BROWNFIELDS SITES
Like the previous edition, this edition of the Road Map

includes brief descriptions that “spotlight” key technologies,
processes, and initiatives that affect the use and consideration
of innovative technologies for the characterization and
cleanup of brownfields sites. The spotlights are included in
the sections of the Road Map that are most relevant. Each
spotlight also includes information about additional
resources, as appropriate. The following spotlights have been updated for the Fourth Edition:

® “Other Redevelopment Initiatives” e “Underground Storage Tanks at Brownfields Sites”
¢ “Keys to Technology Selection and Acceptance” e “Phytoremediation Technology”

e “The Triad Approach” * “Cleanup of Dense Nonaqueous-Phase Liquids”

e “Data Quality and Representativeness” * “Understanding the Role of Institutional Controls
e “State Dry Cleaner Remediation Programs” at Brownfields Sites”

L]

“Remediating Manufactured Gas Plant Sites”

Six new spotlights have been added to the Fourth Edition of the Road Map:

* “Superfund Redevelopment Initiative” e “Vapor Intrusion”
e “All Appropriate Inquiry” e “Innovative Approaches to Assessment and
® “Sustainable Management Approaches and Cleanup of Mining Sites”

Revitalization Tools - electronic (SMARTe)” e “Supporting Tribal Revitalization Efforts”

8 Accessresources at www.brownfieldstsc.org
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Appendices

Four appendices are included in the Road Map to help stakeholders understand technical issues and terms
related to site cleanup.

Appendix A, Guide to Contaminants and Technologies, identifies the types of contaminants found at
brownfields sites and the range of technologies that may be appropriate for investigating and remediating
those contaminants at brownfields sites.

Appendix B, List of Acronyms and Glossary of Key Terms, defines acronyms and specialized terms used in
discussing and describing brownfields cleanup efforts. Because of the technical nature of the resources
contained in this publication, acronyms are used throughout the Road Map. Consult Appendix B as necessary
toidentify acronyms and obtain definitions of unfamiliar terms.

Appendix C, List of Brownfields and Technical Support Contacts, provides information about state and EPA
regional and technical points of contact.

Appendix D, How to Order Documents, provides information about ordering the documents identified in the
Road Map.

Index of Resources

The Index of Resources located at the back of the document provides a complete list of the resources in the
Road Map sorted alphabetically by title. The Index is a useful tool for screening the list of resource titles and
identifying new and updated resources.

* Background * Introduction « Before You Begin « Site Assessment « Site Investigation ¢ Cleanup Options * Cleanup Design and Implementation 9
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B EFORE YOU B EGlN What is the Planned End Use? A Word About

Redevelopment

Itisimportant to consider potential redevelopment
plans from the outset of any brownfields project. The
redevelopment plan (or lack thereof) will govern most
brownfields projects, from the identification of site
investigation and cleanup standards and the ability
to obtain financing to the ultimate affordability or
profitability of the project.

Defining and understanding the long-term goals of
the brownfields project and the decisions to be
made throughout the projectis a crucial
elementinidentifying appropriate
technologies for site investigation and
cleanup. Technology tools, when carefully
selected, will assist those responsible for the
brownfields project in collecting the data
necessary to support such decisions and
accomplish the established goals. During
the many phases of a brownfields project, it
is important to keep in mind that
technology options are an effective means of
achieving the desired result at a site, rather than an
end in themselves.

Brownfields projects may be initiated for anumber of
reasons. A landowner may want to sell a property to a
prospective purchaser for development. A municipality
may want to clean up a parcel or area that has become
an eyesore, create space for business development, or
create a park in a disadvantaged area. A local
comprehensive plan may call for infill development of a
certain type in a brownfields area. The brownfields
process will be tailored to the specific end use, if that use
is known. For example, if the redevelopment plan calls
for the construction of a light industrial facility, it may
be appropriate, depending on state and local
regulatory requirements, to apply industrial
investigation and cleanup standards that are less
stringent than those applicable to property thatis to be
redeveloped for residential use. The standards required
will affect every aspect of the project, from its overall cost
(which is generally greater as the standards become
more conservative) to the applicability of innovative
characterization and cleanup technologies. Keep in
mind, however, thatnew information about
contamination or cleanup may require that reuse plans
be altered; develop flexible plans so that revised cleanup
needs can be incorporated into them.

If the end use is not known at the beginning of the
project, theindividuals involved should make every

10
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attempt at least to identify the general type of desired
development, whether industrial, commercial, or
residential or a mixed-use development of some sort.
Absent that information, the most conservative
assumptions will be made at every stage of the
brownfields project, a circumstance that could
increase significantly the time and expense of the
projectand may even make it infeasible.

Understanding Regulations and Regulatory
Guidelines and Standard Industry Practices

Theredevelopment of brownfields sites may be subject
to a variety of federal, state, and local laws, regulations,
policies, and guidelines with respect to the
characterization and cleanup of the site. Such sites also
may be governed by the standard practices of other
government, nongovernment, and private institutions.

The applicable laws, regulations, policies, and
guidelines will vary by site, depending on the
regulatory authority that manages the cleanup.
Therefore, itis important to research this information at
the outset and to work closely with the regulatory
authority throughout the cleanup process. For
example, state or local regulatory authorities may
manage the cleanup of brownfields sites. These
agencies should be consulted to determine what, if any,
site-specific requirements or permits are applicable.

Many of the standard practices are designed to help
the brownfields redevelopment project obtain
financing from public programs and private banks
and institutions. Guidance and standards are issued
by government and nongovernment organizations,
such as the American Society for Testing and
Materials (ASTM), the Federal Deposit Insurance
Corporation (FDIC), and state and local economic
development authorities, and even private lenders.

EPA also can be a valuable resource for brownfields
stakeholders by providing regulatory and policy
support to facilitate selection of technologies (see
Appendix C, List of Brownfields and Technical
Support Contacts, for information about EPA regional
and technical points of contact).

Although compliance with regulations and official
policy directives issued under other federal
regulatory and cleanup programs such as Superfund
may notbe required, some of the information gathered
under such programs may be useful in the
investigation and cleanup of brownfields sites. For
some sites, existing information provides a basis of
understanding of site activities and conditions.

Additionally, lessons learned about site
characterization strategies help to refine the process. For
example, in the past, a number of sampling events and
field mobilizations have been required at many RCRA
and Superfund sites to gather sufficient information to
characterize the sites adequately. Additional sampling
was necessary to assess all potential contaminants, to
adequately analyze all pathways of exposure, to obtain
representative samples of wastes and environmental
media, and to obtain analytical results of the
appropriate accuracy to enable regulatory authorities to
make cleanup decisions with confidence. Streamlining
the process may decrease costs and reduce the decision-
making period for selecting options for site cleanups.

EPA has shown its support for the adoption of
streamlined approaches to sampling, analysis, data
review, and data evaluation during site assessment,
characterization, and cleanup in a number of technical
and guidance documents. Brownfields sites are well
suited for use of the Triad approach (see Spotlight 7 on
page 52), as limited funding and plans for reuse
strongly influence decisions about cleanup. Inherentin
the Triad approach is the need for cooperation and
collaboration among the many stakeholders in the
process. The Triad approach and the Brownfields
Initiative reinforce each other in their emphasis on a
common-sense approach in which barriers are removed
and dollars are leveraged to provide the most cost-
effective and streamlined strategy for monitoring and
measurementactivities. Use of real-time measurement
technologies as well as a rigorous planning process to
understand and control sources of uncertainty is
inherent to the Triad approach and helps stakeholders
improve thereliability of risk-related decisions.

Recognizing that rigorous planning is important, the
approach should remain flexible and dynamic and
should allow for adjustments in the field in light of
actual site conditions observed and sample analytical
results. Such a dynamic approach usually requires a
well-rounded technical team that has a broad range of
technical expertise and use of field analytical
technologies, including an on-site mobile laboratory,
to provide quick-turnaround analyses.

Seeking and Procuring External Professional
Support

Most decision-makers for brownfields sites will
require technical and legal assistance to fully
understand the complexities of investigating and
cleaning up contaminated sites. Depending upon the
complexity of a particular site, decision-makers may
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request the assistance of environmental consultants,
cleanup contractors, technology vendors, or
analytical laboratories in performing the many
activities required to investigate and clean up the site.
The inclusion of these professionals and other experts
as members of the brownfields team is recommended.

Some states may require the participation of certified
or licensed professionals to help guide the site
investigation and cleanup process. To obtain the
services of such professionals (individuals or a firm),
arequest for proposal (RFP) is often used as the
procurement mechanism. The RFP addresses the
approach, qualifications, and cost estimate for the
services requested and includes specifications that
encourage prospective bidders to think “outside the
box” and consider nontraditional approaches.
Selection criteria outlined in the RFP should include
the demonstrated experience of the individuals or
firm in developing valid options for using
streamlined strategies and innovative technologies at
brownfields sites and in successfully implementing
the selected options.

To ensure that those individuals or firms responding
to an RFP propose approaches that are valid for the
site, the RFP also should include, or make readily
available, all studies and reports that provide site-
specific information that can be used as the basis for
making technology decisions. Individuals preparing
RFPs may wish to be proactive and provide
suggestions for the use of specific strategies and
technologies that appear to be valid for the particular
site. When reviewing proposals and interviewing
firms, the evaluation team must be prepared to ask
pointed, detailed questions about the selection and
use of technologies to be assured that the individual
or firm chosen to perform the work is qualified to
complete the project successfully. Described in this
Road Map are many excellent resources that will
assist brownfields decision-makers in preparing
specifications to be included in REPs, selecting the
criteria for evaluating proposals, and developing
questions for interviews of those responding to the
RFP. For example, see EPA’s Brownfields Technology
Primer: Requesting and Evaluating Proposals That
Encourage Innovative Technologies for Investigation
and Cleanup on page 42 for more information.

Community Involvement

Itis important that brownfields decision-makers
encourage acceptance of redevelopment plans and
cleanup alternatives by involving members of the

community early in the decision-making process
through community meetings, newsletters, or other
outreach activities. For an individual site, the
community should be informed about how the use of
aproposed technology might affect redevelopment
plans or the adjacent neighborhood. For example, the
planting of trees for the use of phytoremediation may
create aesthetic or visual improvements; on the other
hand, the use of phytoremediation may bring about
issues related to site security or long-term
maintenance that could affect access to the site.

EPA can assist members of the brownfields
community by directing its members to appropriate
resources and providing opportunities to network
and participate in the sharing of information. A
number of Internet sites, databases, newsletters, and
reports provide opportunities for brownfields
stakeholders to network with other stakeholders to
identify information about cleanup and technology
options. Asnoted in the preceding section, EPA’s
Brownfields and Land Revitalization Technology
Support Center is a valuable resource for brownfields
decision-makers (see page 14 for more information).

Comparing Innovative Technologies to Other
Characterization and Cleanup Options

In addition to innovative site characterization and
cleanup technologies, the use of established treatment
and containment technologies also should be
considered. Examples of established treatment
technologies include solidification/stabilization, soil
vapor extraction, thermal desorption, incineration, and
pump-and-treat. (For a completelist and description of
the technologies, see the Treatment Technologies for
Site Cleanup: Annual Status Report (Eleventh Edition).
The documentis available online at http://clu-in.org/
asr/.) Examples of containment include containing
contaminated soil on site using a cap and limiting
migration of contaminants using a vertical engineering
barrier such as a slurry wall. In either case,
containment does not involve actively treating the
waste torecover or degrade contaminants. When
deciding between innovative and established
technologies or between treatment and containment
technologies, or other options, brownfields decision-
makers should consider the specific needs of the
individual site and stakeholders. It also is important
that brownfields decision-makers consider both the
current effects of the selected technology approach and
its future effects on potential development of the site.
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Selecting and Accepting Technologies Information Centers, Training, and Other

The suc.cessfu.l cleanup of a A Quick Look Resources

brownfields site depends - Described on the next four pages are some of the

on the selection and * Focus onthe decisions resources available to brownfields projects from
acceptance of a specific that support site goals government and nongovernment institutions,
technology or technology  « Build consensus including the various EPA hotlines for statutory and
approach. Identified inthe . \nqerstandthe technology ~ regulatory programs that may affect brownfields
boxbelow are the key « Allow flexibilit projects. The resources provide more general
elements to ensure thata d information than the technology resources identified
proposed technology will in the chapters that follow. Training courses and

be accepted by all stakeholders, whether site owners,  programs provided by EPA, as well as other
potential buyers, financial service providers, organizations, also are identified. Information about
investors, regulators, or affected citizens. Spotlight6,  state and local resources can be obtained from the
Keys to Technology Selection and Acceptance, on contact for each state listed in Appendix C, List of
page 51, describes in detail these key elements. Brownfields and Technical Support Contacts.

INFORMATION CENTERS, TRAINING, AND OTHER RESOURCES

Analysis of State Superfund Programs: 50-State Study, 2001 Update

The report, which was prepared by the Environmental Law Institute (ELI) in association with EPA, provides an analytical
overview of state Superfund programs and includes information about statutes, program staffing and organization, sites,
cleanup activities, cleanup policies and standards, requirements for public participation, funding and expenditures, and
enforcementtools. The report also discusses the voluntary remediation and Brownfields Programs established by the
states and presents detailed program information arranged in tables that facilitate comparisons among the states. A copy of
the report can be downloaded from ELI’s Web site at www.eli.org; the report can be found under the topic “Contaminated
Sites” under “Research Reports” in the ELI Store section of the site.

Brownfields: A Comprehensive Guide to Redeveloping Contaminated Property, Second Edition

The book, which was published by the American Bar Association (ABA), is aimed at an audience of real estate and environmental
attorneys, property owners and developers, environmental regulators and consultants, and state and local government leaders. The
book provides an overview of and background information about brownfields issues as well as explanations of the federal and state
laws governing brownfields. Legal, business, financial, and political issues associated with redeveloping contaminated property also
are addressed. The book presents the scientific concepts used to clean up contaminated property, describing risk assessment and
remediation strategies. Comprehensive information about state voluntary cleanup programs also is provided. Originally published in
1997, the Second Edition of this book was releasedin 2002. The book can be purchased through ABA’s Web site at www.abanet.org
oratbookstores across the country. The International Standard Book Number (ISBN) for the bookis 1-57073-961-7.

Brownfields and Land Revitalization Technology Support Center

EPA established BTSC to ensure that brownfields decision-makers are aware of the full range of technologies available for
conducting site assessments and cleanup actions and can make informed decisions for their sites. The center helps government
decision-makers evaluate strategies to streamline the site assessment and cleanup process, identify and review information about
complextechnology options, evaluate contractor capabilities and recommendations, explain complex technologies to
communities, and plan technology demonstrations. BTSC is coordinated through EPA’s OSRTI and works through EPA’s ORD
laboratories. The center works closely with EPA’s Office of Brownfields Cleanup and Redevelopment and in partnership with the
U.S. Army Corps of Engineers (USACE) and Argonne National Laboratory (ANL). Localities can submit requests for assistance:

—Through their EPA Regional Brownfields Coordinator
—Online at www.brownfieldstsc.org
—By calling 1 (877) 838-7220 (toll free)

Formore information about BTSC, contact Dan Powell of EPA’s OSRTI at (703) 603-7196 or powell.dan@epa.gov.
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Brownfields Handbook: How to Manage Federal Environmental Liability Risks (EPA 330-B-01-001)

In November 1998, EPA issued “The Handbook of Tools for Managing Federal Superfund Liability Risks at Brownfields and
Other Sites.” The handbook provided a compilation of tools and a discussion of how to use them for evaluating the benefits
of reusing a brownfields property. The updated edition of the handbook published in November 2002 summarizes the tools
available to clarify and address barriers to site cleanup and reuse posed by RCRA. In addition, the handbook summarizes
the tools and initiatives that have been implemented since 1995. These include the Superfund Redevelopment Initiative
(SRI), the UST-related initiatives, RCRA reforms, and improvements in the prospective purchaser agreement process. The
handbook also provides updated lists of brownfields policies and guidance documents and EPA contacts. An electronic copy
of the handbook is available at www.epa.gov/compliance/resources/publications/cleanup/brownfields/handbook. In
addition, this site contains policies and guidance documents issued since the publication of the 2002

CLU-IN Studio

CLU-IN Studio, which is coordinated by EPA’s OSRTI, ITRC, and other partners, provides free and unlimited access to Internet
technical seminars, live conference Webcasts, and videotapes. The three types of media provide information about and resources
relevant to innovative site characterization and cleanup technologies. The 2-hour Internet seminars are live, Web-based slide
presentations, each of which has a companion audio portion available by telephone line or RealAudio simulcast. The conference
Wehbcasts are live events that combine Web-based presentation materials with a companion live audio stream. The videotapes,
whose viewing time ranges from 6 to 28 minutes, may be viewed or ordered online. Descriptions and registration information for
upcoming events as well as links to archived seminars and Webcasts are provided at www.clu-in.org/studio.

EPA Brownfields Cleanup and Redevelopment Internet Site

This Internet site coordinated by EPA’s Office of Brownfields Cleanup and Redevelopment provides extensive information
about EPA’s Brownfields Program, including the Brownfields Law, EPA brownfields grants, and technical tools and resources
as well as information about brownfields projects across the country. Descriptions of EPA’s brownfields pilot projects and
points of contact in each of the EPA regional offices are provided, as are descriptions of publications, regulations, and other
documents. Brownfields stakeholders involved in selection and use of technologies for environmental cleanup may have
particular interest in learning more about EPA’s brownfields grant programs, which offer assessment grants, revolving loan
fund grants, cleanup grants, and job training grants. Information is also provided on EPA’s Targeted Brownfields
Assessments (TBA) Program as well as state and tribal response programs. The site also contains routinely updated
announcements related to grants and information on pilot projects and success stories. The site provides links to the Web
sites of different cleanup programs managed by offices within the EPA Office of Solid Waste and Emergency Response
(OSWER). For additional information, visitthe Web site at www.epa.gov/brownfields.

EPA Dockets

Dockets, electronic dockets, and information centers serve as the repositories for information related to particular EPA
actions. When a rulemaking or nonrulemaking action is announced, a docket is established in EPA Dockets (EDOCKET)
with an assigned tracking number to accumulate materials throughout the process. Dockets may contain Federal
Register documents, a variety of supporting documentation, and public comments. Publicly available docket materials
are available either electronically in EDOCKET or on hard copy at the EPA Docket Center, EPA West Building, Room B102,
1301 Constitution Avenue, N.W., Washington, DC. This facility is open from 8:30 am to 4:30 pm, Monday through Friday,
excluding federal holidays. The telephone number for the Public Reading Room is (202) 566-1744, and the telephone
number for the OSWER Docket is (202) 566-0276. All documents in the docket are listed in the EDOCKET index at
www.epa.gov/edocket.
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Guidance for Preparing Standard Operating Procedures (EPA 240-B-01-004)

The document provides guidance on the preparation and use of a standard operating procedure (SOP) within a quality
system. An SOP is a set of written instructions that document a routine or repetitive activity that an organization carries out.
The development and use of SOPs are an integral part of a successful quality system because SOPs provide individuals with
the information needed to perform a job properly and facilitate consistency in the quality and integrity of a product or end
result. SOPs describe both technical and administrative operational elements of an organization that would be managed
under a work plan, a quality assurance project plan, or a quality management plan. A copy of the guidance document can be
viewed at the online version of the Road Map at www.brownfieldstsc.org.

Hazardous Substance Research Centers

The Hazardous Substance Research Centers (HSRC) provide a national program of basic and applied research, technology transfer,
and outreach. Five multi-university centers focus on different aspects of hazardous substance management and serve different
regions of the country. The HSRCs receive financial support from EPA and additional funding from academia, industry, and other
federal and state agencies. Research projects involve laboratory and field experiments as well as mathematical and physical
modeling. Technology transfer and training activities facilitate information exchange with government agencies, industry, and other
academic participants. The HSRCs operate three outreach programs that provide free, nonadvocacy technical assistance to
communities. Technical Outreach Services for Communities (TOSC) uses university educational and technical resources to help
community groups understand the technical issues associated with the hazardous waste sites in their midst. TOSC aims to empower
communities to participate substantively in the decision-making process regarding their hazardous substance problems. An affiliate of
TOSC is Technical Qutreach Services for Native American Communities (TOSNAC), which provides technical assistance to Native
Americans dealing with hazardous substance issues. Technical Assistance to Brownfiglds Communities (TAB) helps communities to
clean up and redevelop properties that have been damaged or undervalued because of environmental contamination. The main
audiences for TAB assistance are community groups, municipal officials, developers, and community leaders, with lending institutions
constituting a secondary audience. More information on the HSRCs and their brownfields initiatives is available at www.hsrc.org.

Hazardous, Toxic and Radioactive Waste Center of Expertise

Coordinated through USACE, the Hazardous, Toxic and Radioactive Waste Center of Expertise (HTRW-CX) provides technical
assistance and information regarding use of innovative technologies for cleanup of contaminated properties. Detailed
information about a variety of innovative technology resources, points of contact at the HTRW-CX, and upcoming training
courses and workshops is provided on the center’s Web site. More than 50 case studies of successful applications of
innovative technologies also are described on the site. Visitthe HTRW-CX Web site at www.environmental.usace.army.mil/
info/technical/it/it.html for more information on the center’s innovative technology programs.

Interstate Technology and Regulatory Council

ITRC is a state-led coalition working with industry and other stakeholders to achieve regulatory acceptance of environmental
technologies. ITRC consists of 43 states, the District of Columbia, multiple federal partners, industry participants, and other
stakeholders, cooperating to break down barriers and reduce compliance costs, making it easier to use new technologies, and helping
states to maximize resources. ITRC brings together a diverse group of environmental experts and stakeholders from both the public
and private sectors to broaden and deepen technical knowledge and to streamline the regulation of new environmental technologies.
ITRC has established a team of experts specifically focused on redevelopment issues. ITRC accomplishes its mission in two ways:
it develops guidance documents and training courses to meet the needs of both regulators and environmental consultants, and it works
with state representatives to ensure that ITRC products and services have maximum impact among state environmental agencies and
technology users. ITRC was originated in 1995 based on a previous initiative conducted by the Western Governors’ Association
(WGA). InJanuary 1999, ITRC became affiliated with the Environmental Research Institute of the States (ERIS). ERISis a501(c)3
nonprofit educational subsidiary of the Environmental Council of the States (ECOS). ITRC receives regional support from WGA and the
Southern States Energy Board (SSEB) and receives financial support fromthe U.S. Department of Energy (DOE), the U.S. Department of
Defense (DoD), and EPA. Brownfields decision-makers will find success stories, guidance documents, training materials, and other
information related to the use of innovative technologies developed by ITRC on its Web site at www.ITRCweb.org.
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RCRA Online

RCRA Online is an online database that provides users access to thousands of letters, memoranda, and questions and
answers issued by EPA’s Office of Solid Waste (OSW). The documents indexed in the database represent past EPA
Headquarters interpretations of the RCRA regulations governing management of solid, hazardous, and medical wastes.
Users can retrieve documents through topical, full text, and advanced search functions and can view the actual text of
documents identified in a search. Detailed instructions on how to use the database are provided, as are tips for conducting
searches. RCRA Online is available online at www.epa.gov/rcraonline. An updated pdf version of the RCRA Online
brochure (EPA 530-F-03-011) is provided on the Road Map at www.brownfieldstsc.org.

Superfund and Emergency Planning and Community Right-to-Know Act Call Center

The Superfund and Emergency Planning and Community Right-to-Know Act (EPCRA) Call Center is a publicly accessible
service that provides up-to-date information on several EPA programs. The Call Center responds to factual questions about
federal regulations related to the following program areas:

—EPCRA

— Risk Management Program regulations under the Clean Air Act (CAA)

—CERCLA or Superfund

— Spill prevention, control, and countermeasure (SPCC) plans and oil pollution prevention regulations under the Clean Water
Act (CWA)

The Call Center operates Monday through Friday, 9:00 am to 5:00 pm Eastern Standard Time (EST). The center can be
reached by telephone at (800) 424-9346 from all nongovernment locations outside the Washington, DC, metropolitan local
calling area or at (703) 412-9810 from all locations in the Washington, DC, metropolitan local calling area.

Tax Credits and Deductions for Expensing Environmental Remediation Costs (Section 198)

Section 198 of the Internal Revenue Code (26 U.S.C. §198 (A)(1)(B) (V1)) describes the expensing of costs related to
environmental remediation of qualified contaminated sites. As the code specifies, taxpayers are permitted to treat any
qualified environmental remediation expense as an expense that is not chargeable to a capital account; such an expenditure
can be treated as a deduction for the taxable year in which it is paid or incurred. In general, a qualified remediation
expenditure is an expenditure paid or incurred in connection with abatement or control of hazardous substances at a qualified
contaminated site. The specific terms and qualifications are described in Section 198 of the Internal Revenue Code.

TechDirect

TechDirect, which is hosted by EPA’s OSRTI, is a free e-mail service that highlights new publications and events of interest
for site assessment and remediation professionals. Atthe beginning of every month, the service e-mails a message
describing the availability of publications and announcing events. For publications, the message explains how to obtain a
hard copy or how to download an electronic version. Interested persons may subscribe online at www.clu-in.org/techdret.

Toxic Substances Control Act Assistance Information Service

The information service provides technical assistance and information regarding programs implemented under the Toxic
Substances Control Act (TSCA), the Asbestos School Hazard Abatement Act (ASHAA), the Asbestos Hazard Emergency
Response Act (AHERA), the Asbestos School Hazard Abatement Reauthorization Act (ASHARA), the Residential Lead-Based
Paint Hazard Reduction Act (Title X of TSCA), and EPA’s 33/50 program. The information service operates Monday through
Friday, 8:30 amto 5:00 pm EST. The information service can be reached by telephone at (202)554-1404, by fax at (202) 554-
5603, or by e-mail at tsca-hotline@epa.gov.
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Training Information
Training courses and programs that can be useful for brownfields stakeholders, particularly those involved in technology
selection, are identified below.

e EPA’s Training-Exchange (TRAINEX), an Internet site that provides a range of training information for representatives of
federal, state, local, and tribal agencies, is intended primarily for individuals involved in hazardous waste management
and remediation. The site provides information about more than 65 classroom and Internet-based classes as well as
schedules for their delivery. Visitthe TRAINEX Web site at www.trainex.org for additional information.

e EPA’s “Streamlined Investigation and Cleanups Using the Triad Approach” training course is a moderate to advanced-
level training program that provides participants an introduction to a wide array of innovative technologies and
approaches that can be used to characterize hazardous waste sites. The class stresses the importance of the planning
process and the use of field-based measurement technologies and on-site data assessment techniques. Participants
will be introduced to the Triad approach and methods for better understanding, planning, and implementing monitoring

strategies to improve cleanup at lower costs. In addition, participants will be provided an overview of several of the field

analytical and rapid sampling technologies that can support streamlined measurement approaches. Forinformation
about the program and the schedule for its delivery, visit the TRAINEX Web site at www.frainex.org; select “CERCLA
Education Center (CEC).”

* Information about upcoming courses provided by a variety of federal and nonfederal organizations is provided on
OSRTI's CLU-IN Web site at www.clu-in.org; select “Courses and Conferences” under “What’s Hot? What's New?”

» The American Society for Testing and Materials (ASTM) also offers many technical and professional training
opportunities, such as training on environmental site assessment processes, that may be of interest to brownfields
decision-makers. For more information, visit ASTM’s Web site at www.astm.org/TRAIN.

Triad Resource Center

The Triad is an innovative approach to decision-making for hazardous waste site characterization and
remediation. The Triad approach employs new characterization and treatment tools, using work strategies
developed by innovative and successful site professionals. The Triad Resource Center provides the
information that hazardous waste site managers and cleanup practitioners need to implement the Triad
approach effectively. The Triad Web site provides an overview of Triad; information on its management, regulatory, and
technical components; user experiences; and references and resources for additional information. For additional
information on Triad, visitthe Web site at www.triadcentral.org.
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SITE ASSESSMENT

1

Collect and Assess Information ®

About the Brownfields Site
The purpose of this step is to evaluate the potential
for contamination at a particular site by collecting
and reviewing existing information. The site
assessment, typically referred to as an ASTM Phase I
environmental site assessment, is an initial
investigation usually limited to a search of historical
records. The data collected also includes
information about past and current environmental
conditions and historical uses of the site. The site
assessment is the most crucial step in the
brownfields process, because any further
environmental investigation and cleanup will hinge
on whether potential environmental concerns are
identified during that phase.

During the site assessment phase, it is important to
consider the activities and requirements described in
the subsequent chapters and determine how they
will be affected by the initial site assessment.
Because the information obtained in this phase will
determine whether any future work must be done at
the site, the site assessment must be thorough and
tailored to meet specific data objectives. As
discussed in the section Before You Begin, decisions
made about the end use of a site and the long-term
goals of the brownfields project will determine the
types and quantity of data that must be collected, as
well as the level of quality the data must attain. The
data quality objectives (DQO), in turn, will serve as
the basis upon which the best decisions will be
made about the most appropriate technologies and
techniques to be used in collecting and analyzing
the data at a particular site (see Appendix B, List of
Acronyms and Glossary of Key Terms, for a
definition of DQO).

The Triad approach is applicable to many elements
of monitoring and measurement activities that occur
on site - from early investigations aimed at risk
estimation, through designing, implementing, and
monitoring the implementation of a remedy. The key
to the Triad approach, and the benefit to brownfields
sites, is that decisions are made with the full
consideration of existing information developed
during past site use and cleanup activities, and with
a thorough understanding of how the site might be
reused. Using this approach, activities are
performed that target the principal sources of
uncertainty that can affect the confidence of site
decisions. Use of the Triad approach for site
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assessments at brownfields sites allows decision-
makers to economically collect the volume and
quality of data necessary to reassure regulators and
communities that a property is safe for reuse.

The data collected during this initial step of the
cleanup process is extremely important for use in
identifying and evaluating the applicability of site
assessment and cleanup technologies, as well as in
determining whether the property can be cleaned up
to the level necessary for its intended reuse. Ifitis
carefully planned, some of the follow-on work, such
as limited sampling, may also be accomplished
during this phase. The site assessment also can
provide a preliminary indication of what types of
cleanup technologies might be available. It alsois
essential to assess and address the needs and
concerns of the community (for example, the
development of social and economic profiles and the
identification of acceptable environmental risk).

Technologies that detect possible contamination in
the air may be applicable at this stage as well as
some analytical sampling technologies useful for
assessing contamination in soil or groundwater.
Examples of sampling and analysis technologies
that may be applicable during this phase are
presented in Appendix A, Table A-2, Technologies
for Analyzing Contaminants at Brownfields Sites.
However, the use of technologies may be somewhat
limited, since much of the work at this stage
involves a search of paper and electronic records.

The following section is intended as a general planning
guide and is not a comprehensive listing of assessment
activities required under state and federal regulations.
For abetter understanding of these requirements, users
should consult the references identified and work with

theirappropriate regulatory authority.

Factors that should be considered during this phase
include:

What Do We Need to Know?

1. Has aredevelopment plan been prepared or a
proposed end use identified? Is the site located in
an area targeted for redevelopment? Is the site
located in an industrial area? Will it remain
industrial or be rezoned for commercial use? Isa
residential development planned? Will

community members who use the property be
exposed directly to the soil or sediment?

2. What data are needed to support the long-term
goals of the project, address concerns related to it,
and ensure its acceptability? What decisions
need to be made, and what data should be
collected to support those decisions? What level
of quality is necessary and what level of
uncertainty is acceptable to meet those goals?

3. What is known about the site? What records
exist that indicate potential contamination and
past use of the property? Have other
environmental actions occurred (such as notices
of violation)? Has an environmental audit been
conducted? What information is needed to
identify the types and extent or the absence of
contamination?

4. If thesite is located in an area targeted for
redevelopment, is the site being considered for
cleanup under a federal or state Superfund
cleanup initiative?

5. Will the site be entered into a Voluntary Cleanup
Program (VCP)? If not, whatagency (federal, state,
local, or tribal) would be responsible for managing
oversight of cleanup? Are there other federal,
state, local, or tribal regulatory requirements for
site assessment? (See the definition of a VCP in
Appendix B, List of Acronyms and Glossary of
Key Terms)

6. What are the special needs and concerns of the
community? How can community involvementbe
encouraged and meaningful? How will
community views be solicited?

7. What environmental conditions will the
community find acceptable? What environmental
standards should be considered to ensure that
community stakeholders are satisfied with the
outcome of the cleanup, in light of the identified
and proposed reuse?

8. If the site shows evidence of contamination, who
and what will be affected? Who will pay for the
cleanup? Who will be responsible for long-term
monitoring and oversight, particularly if residual
contamination is left in place?

The following figure depicts the linkages among the
decisions to be made, the data to be collected, and the
selection of technologies to expedite the collection of
data.
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v

Linking the Decision, Data, and Technologies

WHAT NEEDS TO BE DONE?

Determine:
What you are trying to accomplish at the site —
redevelopment, cleanup, etc.

v

WHAT DECISIONS ARE NEEDED TO SUPPORT
SITE GOALS?
Determine:

Are contaminant levels above or below acceptable
limits to a specified degree of certainty?

v

WHAT INFORMATION DO | NEED TO MAKE
THE DECISION?

Identify:
Data or information necessary to make the decision(s)
or answer the question(s)

Consider:
Level of data quality required (detection limits and
accuracy)

v

HOW SHOULD | COLLECT THE DATA?

Evaluate & Select:
Various sampling and analysis designs to achieve
required data and data quality

Consider:
Technologies available to provide more data quickly and
cost-effectively at a level of quality required by decisions

v

WHAT DOES THE DATA TELL ME?

Evaluate/Interpret Data:
Candecision(s) be made?
Can question(s) be answered?

I I
NO YES

v

TAKE APPROPRIATE ACTION

Based on the decision made or question answered.

How Do We Find the Answers?

Activities to be conducted during the initial survey of
a site include:

Establish the technical team and take advantage of
the team’s expertise to determine the adequacy of
existing site information and identify potential
data gaps

Ensure that the brownfields decision-makers (such
as regulators; citizens; property owners; and
technical staff, such as chemists and toxicologists)
are involved in the decision-making process

Develop the conceptual site model (CSM). The
CSM is the planning tool that organizes existing
site information, provides a framework to identify
project goals and data gaps, and directs site
activities and team communications.

Identify future plans for reuse and redevelopment
and goals of the site

Identify data that must be collected to support the
goals of the site

Determine whether contamination is likely
through the conduct of an ASTM Phase I
environmental site assessment or its equivalent. A
records search is performed and the site is visited,
but no sampling of soil or groundwater occurs.
The effort includes the following activities:

— Identify past owners and the uses they made of the
property by conducting a title search and reviewing
tax documents, sewer maps, aerial photographs, and
fire, policy, and health department documentation
related to the property

— Review and analyze city government and other
historical records to identify past use or disposal of
hazardous or other waste materials at the site

— Review federal and state lists that identify sites that may
have environmental contamination; such listsinclude,
but are not limited to: (1) EPA’s Comprehensive
Environmental Response, Compensation, and Liability
Information System (CERCLIS) of potentially
contaminated sites, (2) the National Pollutant Discharge
Elimination System (NPDES) of permits issued for
discharges into surface water, and (3) state records of
“emergency removal” actions (for example, the removal
of leaking drums or the excavation of explosive waste)

— Interview property owners, occupants, and others
associated with the site, such as previous employees,
residents, and local planners
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— Perform a physical or visual examination of the site,
including examination of existing structures for
structural integrity and asbestos-containing material

— Test for the presence of various contaminants; for
example, lead-based paint, asbestos, and radon in
structures

The practice of conducting site assessments, or all
appropriate inquiries, is intended to satisfy one
requirement for obtaining protection from CERCLA
liability. To obtain protection from CERCLA liability
as a bona fide prospective purchaser, an innocent
landowner, or a contiguous property owner;
prospective property owners must conduct all
appropriate inquiries, or a phase I site assessment,
prior to acquiring a property. The Brownfields Law
requires EPA to promulgate federal standards and
practices governing the conduct of all appropriate
inquiries. The Law also established interim
standards for conducting “all appropriate inquiry”
todetermine the environmental condition of a
property prior toits acquisition. The interim
standard for properties purchased after May 31,
1997, which remains in place until EPA promulgates
a final rule establishing federal standards for all
appropriate inquiries, is the ASTM E1527-97 or
ASTM E1527-00, entitled “Standard Practice for
Environmental Site Assessments: Phasel
Environmental Site Assessment Process.” Spotlight
3 on page 34 provides additional information on the
requirements for all appropriate inquiries.

¢ Review theapplicability of government oversight
programs:

— Determine whether there is a state VCP and consult
with the appropriate federal, state, local, and tribal
regulatory agencies to include them in the decision-
making process as early as possible

— Determine the approach (such as redevelopment
programs, the Superfund program, property transfer
laws, or a state Brownfields Program) that is required
or available to facilitate the cleanup of sites (see the
section, Before You Begin, for an overview of
applicable regulations and regulatory guidelines)

— Identify whether economic incentives, such as benefits
from state Brownfields Programs, or federal
brownfields tax credits, can be obtained

— Contact the EPA regional brownfields coordinator to
identify and determine the availability of EPA support
programs and federal financial incentives (see Appendix
C, List of Brownfields and Technical Support Contacts)

® Determine how to incorporate and encourage
community participation:

— Identify requlatory requirements for public
involvement (see page 15 in the section, Before You
Begin, for a description of community services
provided by HSRCs)

— Assess community interest in the project
— Identify community-based organizations

— Review any community plans for redevelopment

e Identify factors that may impede redevelopment
and reuse

* Beginidentifying potential sources for funding site
investigation and cleanup activities at the site, if
necessary

e Examine unacceptable environmental conditions in
terms of initial costs for site improvement and long-
term costs for operation and maintenance —include
potential cleanup options and constraints that may
affectredevelopment, such as projectschedules,
cost, and potential for achieving the desired reuse

¢ Conduct work at the site and collect data as
necessary to define site conditions or to resolve
uncertainties related to the site

Where Do We Find Answers to Our

Technology Questions?

Examples of technology resources that are available to
assist in assessing a site are listed below. The
resources are listed alphabetically under the
following categories

A. Resources for Site Assessment
B. Site-Specific Resources for Site Assessment

C. Technology-Specific Resources for Site Assessment

Although many of the resources are more applicable in
later stages, it may be useful to begin thinking now
about options and tools for investigation and cleanup.

Access the Road Map online at
www.brownfieldstsc.org to view or download the
following resources electronically or to obtain a link
that provides complete ordering information.

A. Resources for Site Assessment

The documents listed below are resources that
provide general information about the availability of
technology resources in the form of bibliographies,
status reports, and user guidelines.
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Archived Internet Seminars
Through the CLU-IN Web site, EPA has
FOURTHeoma presented numerous Internet Seminars

=, covering a wide variety of technical topics
I related to hazardous waste characterization,
monitoring, and remediation. For each seminar topic,
EPA has selected the highest-quality offerings and
placed them in archives that are accessible on the site.
The seminars are Web-based slide presentations with
an accompanying audio portion. Examples of archived
seminars include the following:

— Application of Transport Optimization Codes to
Groundwater Pump-and-Treat Systems;

— Biosensors for Environmental Monitoring - Parts 1
and 2;

— Dynamic Data Collection Strategy Using Systematic
Planning and Innovative Field-Based Measurement
Technologies;

— In Situ Treatment of Groundwater Contaminated with
Nonagueous-Phase Liquid (NAPL) Contamination:
Fundamentals and Case Studies (In Situ Chemical
Oxidation);

— InSitu Treatment of Groundwater Contaminated with
NAPL Contamination: Fundamentals and Case Studies
(NAPL Characterization and Related Cleanup Issues).

Assessing Contractor Capabilities for Streamlined
Site Investigations (EPA 542-R-00-001)

Developed by EPA’s BTSC, the resource will assist
decision-makers on brownfields projects in evaluating
the capabilities of contractors who are being
considered to perform work in support of site
investigations. The resource also identifies potential
activities that contractors can perform to enhance the
site investigation process through innovative
approaches. A comprehensive series of questions that
decision-makers can use in interviewing contractors
and evaluating those contractors” qualifications is
presented, followed by information about the relevance
of the questions and potential answers to them.

ASTM Standard Guide for Process of
Sustainable Brownfields Development

3 (E1984-03(2003))

The guide, which was developed by ASTM,
discusses redevelopment of a brownfields
property and is intended for all stakeholders. It
identifies impediments to such redevelopmentand
suggests solutions that can facilitate completion of a
successful project. It describes a flexible process of
sustainable brownfields redevelopment thatactively

engages property owners, developers, government
agencies, and the community in conducting corrective
action, economic evaluation, and other efforts that
promote thelong-term productive reuse of abrownfields
property. The guide, which is available at a cost, can be
ordered online at www.astm.org.

ASTM Standard Practice for
Environmental Site Assessments: Phase
I Environmental Site Assessment Process
(E1527-00(2003))

The purpose of the practice, which was
developed by ASTM, is to define commercial and
customary practices in the United States for conducting
Phase I environmental site assessments of commercial
real estate with respect to the range of contaminants
within the scope of CERCLA, as well as petroleum
products. Research and reporting requirements also
are identified. The practice, which is available at a
cost, can be ordered online at www.astm.org.

Brownfields Technology Primer: Using the Triad
Approach to Streamline Brownfields Site
Assessment and Cleanup (EPA 542-B-03-002)

This document, which was prepared by EPA’s BTSC,
provides an educational tool for site owners, project
managers, and regulators to help streamline
assessment and cleanup activities at brownfields
sites. The primer also discusses strategies to reduce
costs, decrease time frames, positively affect
regulatory and community acceptance, and improve
the economics of redevelopment at brownfields sites.
The primer is organized in three sections: an
introduction; a description of the three elements of the
Triad approach, with examples describing the use of
each element; and a discussion of the role of the
technical team in managing a project, procurement
considerations when a project is being planned, and
decision-support software and other tools that are
available to help brownfields site managers.

Clarifying DQO Terminology Usage to
Support Modernization of Site Cleanup
Practices (EPA 542-R-01-014)

This report, which was developed by
EPA, addresses the need to clarify DQO
terminology use in order to support modernization of
environmental restoration activities. The document
presents a basic conceptual understanding of DQO-
related terms in a way that facilitates systematic
project planning in the context of site cleanups. A list
of descriptions of DQO-related terms and concepts
appears firstin the report, followed by a more
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detailed discussion of the interrelationships among
the concepts.

Clean-Up Information Home Page on the World
Wide Web (CLU-IN)

The Internet site, which was developed by EPA, provides
information about innovative treatment technologies and
site characterization technologies to the hazardous waste
remediation community. CLU-IN describes programs,
organizations, publications, and other tools for EPA and
other federal and state personnel, consulting engineers,
technology developers and vendors, remediation
contractors, researchers, community groups, and
individual citizens. Information aboutissues related to
remediation and site characterization also is provided:
technology verification and evaluation; technology
selection tools; contaminant-specific information,
guidance and application support; case studies;
regulatory development;and publications.

Data Quality Objective Process for Hazardous
Waste Site Investigations (EPA 600-R-00-007)

The document focuses on the DQO process as the
appropriate systematic planning process to support
decision-making. The DQO process is an important
tool for project managers and planners to use in
defining the types, quality, and quantity of data
needed to make defensible decisions. The document
is based on the principles and steps developed in
Guidance for the Data Quality Objectives Process, but
is specific to investigations of hazardous waste sites.
The guidance is also consistent with Data Quality
Objectives Process for Superfund: Interim Final
Guidance (EPA 1993) and Soil Screening Guidance:
User’s Guide (EPA 1996). Although the document
focuses on EPA applications, the guidance also is
applicable to programs at the state and local levels.

Data Quality Objectives Web Site

The DQO Web site, which is sponsored by DOE, is a
helpful resource for those responsible for preparing a
data collection design. The Web site defines the DQO
process and explains its role in ensuring that a data
collection activity produces results of sufficient quality
to support decisions based on those results. The Web
site provides step-by-step procedures for the DQO
process. Italso provides a decision process flow chart,
describes purposes and goals related to the use of the
DQO process, and reviews relevant DOE and contractor
directives. Italso provides information on data quality
assessment (QA); describes a number of available
training courses; lists contacts; and provides glossaries
of relevant terms, as well as links to related sites.

Directory of Technical Assistance for Land
Revitalization (BTSC) (EPA 542-B-03-001)
EPA’s BTSC has prepared the directory to
provideinformation about technical
assistance that is available from federal
agencies to assist regional, state, and local government
personnel in assessment and cleanup decision-making
for brownfields reuse and revitalization. This directory
includes information about 37 organizations within 10
federal agencies that provide different types of support
to help with site assessment and cleanup, including
technical support and funding sources. Profiles are
included for the agencies and organizations and
contain the following types of information: background
and location information, relevancy to revitalization,
description of the areas of expertise available,
discussion of the types of services available, types of
funding available and eligibility, contact information
and the process for requesting assistance, and examples
of specific instances where the organization has
previously provided support for site revitalization.
Information in the profiles is believed to be current as of
March 2003. To help maintain current information, the
directory is available as an online searchable database
atwww.brownfieldstsc.orgl/directory.

Engineering and Design: Requirements for the
Preparation of Sampling and Analysis Plans (EM
200-1-3)

Developed by USACE, the manual provides guidance
for the preparation of project-specific sampling and
analysis plans (SAP) for the collection of
environmental data. In addition, the manual presents
default sampling and analytical protocols that may be
used verbatim or modified based in light of the DQOs
for a specific project. The goal of the manual is to
promote consistency in the generation and execution
of sampling and analysis plans and therefore to help
investigators generate chemical data of known quality
for the purpose to which those data are to be used.

EPA REmediation And CHaracterization Innovative
Technologies (REACHIT) Online Searchable
Database

The EPA REmediation And CHaracterization
Innovative Technologies (EPA REACHIT) online
searchable databases sponsored by EPA’s OSRTTis a
service provided free of charge to both users and
technology vendors. EPA REACH IT is accessible
only through the Internet. This database provides
users comprehensive, up-to-date information about
more than 256 characterization technologies and 481
remediation technologies and their applications. It
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combines information submitted by technology
service providers about remediation and
characterization technologies with information from
EPA, DoD, DOE, and state project managers about
sites at which innovative technologies are being
deployed. During the preliminary phase of a
brownfields project, EPA REACH IT will assist
brownfields stakeholders to learn about and become
familiar with the range of available technology
options that can be employed during the investigation
and the cleanup phases that follow, as well as data
about various types of sites. Information about
analytical screening technologies that may be useful
for initial sampling of a site also is provided. EPA
updates all of the information available in the system
about every six months. Technology vendors may
also add or update information in EPA REACH IT at
any time through the Data Entry System, or by
submitting information by mail. You can search the
EPA REACH IT system in several ways. Various
search options are available for a user on the home
page, including Custom Search; Spotlight; Most
Common Searches; Saved Searches; Guided Search;
and Vendor, Technology, and Site Index. For
questions about whether a technology is eligible for
listing in EPA REACH IT, the user may contact the
EPA REACH IT help line at (800) 245-4505 or (703)
390-0713 or send an e-mail to epareachit@ttemi.com.

Expedited Site Characterization (ESC) Method
(Ames Laboratory Environmental Technologies
Development Program)

This Web site, which was developed by DOE, provides
information about demonstrations of the ESC method
conducted by the Ames Laboratory Environmental
Technology Development Program. The ESC
demonstrations employ several technologies such as
hydrological technologies to better understand the
properties and physical characteristics of groundwater
movement; geophysical and geotechnical technologies
toimprove understanding of the subsurface geology
and predict “fate and transport” of the target
contaminants; analytical technologies designed to
detect and quantify the target contaminants; and data
fusion technologies to integrate site information into a
conceptual site model. The ESC demonstrations
include characterization work performed by
commercial contractors at existing contaminated sites.
Public sessions provide a forum for citizens, media,
state and local government officials, EPA and state
regulators, technology providers, environmental
scientists, engineers and educators to offer input on
this new approach and its role within the
environmental cleanup process.

Improving Decision Quality: Making the Case for
Adopting Next-Generation Site Characterization
Practices

This paper, which was published in Remediation in
spring 2003 as a joint effort of EPA OSRTI and the
Northeast Waste Management Officials” Association
(NEWMOA), addresses developments in site
characterization and the barriers that hinder
improved decision-making. The paper discusses the
need for the site cleanup industry to continue its
technical advancement by using next-generation
models based on current scientific understanding. It
addresses data quality assessments and the impacts
of matrix heterogeneity on analytical results. The
paper also discusses the use of the Triad approach —
systematic project planning, dynamic work planning
strategies, and real-time data generation —as a means
of moving beyond existing data paradigms.

Improving Sampling, Analysis, and Data
Management for Site Investigation and
Cleanup (EPA 542-F-04-001a)

The document, which was published by
EPA, describes the three-pronged Triad
approach that forms the basis of EPA’s national
strategy for site characterization and assessment.
This streamlined approach to site assessment focuses
on systematic planning to ensure the effective use of
resources; preparation of a dynamic work plan to
support decision-making in the field; and use of on-
site analytical tools, rapid sampling platforms, and
on-site data interpretation. Following the discussion
of the Triad approach to site investigation, the
document briefly reviews a number of recent
developments that promise marked benefits for
cleanup efforts and sets forth the EPA’s vision of
defensible decisions at an affordable cost that is the
goal of the national strategy. The document can be
downloaded from CLU-IN under “Publications.” See
Spotlight 7, “The Triad Approach,” for a more
detailed description of the approach.
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In Search of Representativeness:
Evolving the Environmental Data Quality
Model

This paper, which was published by EPA
OSRT], discusses the need to update the
environmental data quality model to recognize and
manage the uncertainties involved in generating
representative data from heterogeneous environmental
matrices. It discusses issues associated with data
quality despiteimprovements in environmental
analytical capabilities. The paper also discusses the
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gradually increasing acceptance of new technologies
and dynamic work plan strategies by regulators and
cleanup practitioners. The complete reference for the
paper is as follows: Quality Assurance, Volume 9
(2001/2002), Pages 179 through 190.

OnSite OnLine Tools for Site Assessment
Developed by EPA’s ORD and EPA Region 9, the Web
site offers a set of online tools for site assessment,
including calculators for formulas, models, unit
conversion factors, and scientific demonstrations for use
in assessing the effects of contaminants in groundwater.

Quality Assurance Guidance for Conducting
Brownfields Site Assessments (EPA 540-R-98-038)
The document informs brownfields site managers about
concepts and issues related to QA and provides step-
by-step instructions for identifying the type and quality
of environmental data needed to presenta clear picture
of the environmental conditions at a given site.

Sensor Technology Information Exchange (SenTIX)
SenTIX serves as a forum to exchange information
about sensor technologies and needs. The purpose of
the Web site is to serve as a tool to assist those working
in the environmental field in cleaning up hazardous
waste. The submit and search functions of SenTIX can
assist users who are looking for a sensor technology to
meet a specificneed. The discussion forum also
matches developers, vendors, and users. Users can
provide sensor-related information online. The site
was developed by WPI, a nonprofit organization,
under a cooperative agreement with EPA.

Superfund Representative Sampling
ﬁl..,,.m Guidance
FOURTH o In this December 1995 EPA Superfund
guidance, readers learn about the variables
thatrelate to site-specific conditions,
sampling design approaches, and techniques for
collection and preparation of representative samples.
The guidance also discusses the importance of the
conceptual site model (CSM). Accuracy of sampling
data is critical for project managers and field personnel
to accurately characterize actual site conditions when
identifying threats, delineating the sources and extent
of contamination, and confirming the achievement of
cleanup standards. The guidance is available in five
volumes covering soil (EPA 540-R-95-141), water
(publication number not available), waste (EPA 540-R-
95-141), air (EPA 540-R-95-140), and biological
materials (EPA 540-R-97-028).

Sustainable Management Approaches
and Revitalization Tools - electronic

b (SMARTe)

The SMARTe web-based decision support
toolis a cooperative effort of EPA, ITRC,
and the German Federal Ministry for Education and
Research. Itis designed to aid stakeholders in
identifying, applying, and integrating tools and
technologies to facilitate the revitalization of
potentially contaminated sites in the United States.
Currently, SMARTe contains information and
databases that allow project stakeholders to assess
both market and non-market costs and benefits of
redevelopment options, clarify private and public
financing options, evaluate and communicate
environmental risks and opportunities, and access
relevant state-specific information. By October 2007,
SMARTe will use expert system technology to
integrate environmental, social and economic issues
in a multi-criteria decision analysis so that
stakeholders can evaluate alternative reuse scenarios.

Technical and Regulatory Guidance for
the Triad Approach: A New Paradigm for
| Environmental Project Management
This document, which was prepared by
ITRC’s Sampling, Characterization and
Monitoring (SCM) Team, introduces the Triad
approach as an integrated package of concepts
leading to modernized practices for conducting
contaminated site work. It explains the relationship
of the Triad to existing approaches such as the DQO
process, lists the advantages and disadvantages of
the Triad, and notes regulatory and organizational
barriers that may present obstacles to its use.

B. Site-Specific Resources for Site Assessment

Listed below are survey reports and online tools
pertaining to the application of innovative
technologies to specific contaminants and site types.

Upp EPA Office of Enforcement and

ATED Compliance Assurance Industry Sector
FGURTHEDIHOH( Notebooks
Developed by EPA’s Office of Enforcement
and Compliance Assurance (OECA), the
sector notebooks provide extensive profiles of selected
major industries. Each profile includes information
about an industrial process, information about
pollution prevention techniques, pollutant release
data, pertinent federal statutes and regulations,
compliance and enforcement data, information on
government and industry partnerships, descriptions
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of innovative programs, and bibliographic references.
Profiles are available online and on hard copy for the
following industry sectors:

— Aerospace (EPA 310-R-98-001)

— NEW! Agricultural chemical, pesticide and fertilizer
(EPA 310-R-00-003)

— NEW! Agricultural crop production
(EPA 310-R-00-001)

— NEW! Agricultural livestock production
(EPA 310-R-01-002)

— Air transportation (EPA 310-R-97-001)
— Dry cleaning (EPA 310-R-95-001)
— Electronics and computer (EPA 310-R-95-002)

— Fossil fuel electronic power generation
(EPA 310-R-97-007)

— Ground transportation (EPA 310-R-97-002)

— Inorganic chemical (EPA 310-R-95-004)

— Iron and steel (EPA 310-R-95-005)

— Lumber and wood products (EPA 310-R-95-006)

— Metal casting (EPA 310-R-97-004)

— Metal fabrication (EPA 310-R-95-007)

— Metal mining (EPA 310-R-95-008)

— Motor vehicle assembly (EPA 310-R-95-009)

— Nonferrous metals (EPA 310-R-95-010)

— Nonfuel, nonmetal mining (EPA 310-R-95-011)

— QOil and gas extractions (EPA 310-R-99-006)

— UPDATED! Organic chemical (EPA 310-R-95-012)
— Petroleum refining (EPA 310-R-95-013)

— Pharmaceutical (EPA 310-R-97-005)

— Plastic resins and manmade fibers (EPA 310-R-97-006)
— UPDATED! Printing (EPA 310-R-95-014)

— Pulp and paper (EPA 310-R-95-015)

— Rubber and plastic (EPA 310-R-95-016)

— Shipbuilding and repair (EPA 310-R-97-008)

— Stone, clay, glass, and concrete (EPA 310-R-95-017)
— Textiles (EPA 310-R-97-009)

— Transportation equipment cleaning (EPA 310-R-95-018)
— Water transportation (EPA 310-R-97-003)

— Wood furniture and fixtures (EPA 310-R-95-003)

EPA Region 3 Industry Profile Fact Sheets
Developed by EPA Region 3, the fact sheets are
designed to assist in the initial planning and
evaluation of sites that are under consideration for
remediation, redevelopment, or reuse. The fact sheets
provide general descriptions of site conditions and
contaminants commonly found at selected industrial

sites. Each fact sheet provides information about the
processes conducted in the industry, raw materials
characteristic of the industry, environmental media
that could be affected, sampling strategies, and
suggested parameters for analysis. Fact sheets on the
following subjects are available online:

— Abandoned chemical facilities

— Abandoned laboratories

— Abandoned oil facilities

— Asbestos piles

— Automobile body facilities

— Battery reclamation facilities

— Bethlehem asbestos and tailing mine

— Drumrecycling facilities

— Due facilities

— Electroplating

— Glass manufacturing facilities

— Gasoline stations

— Infectious wastes

— Manufactured gas plants and coal tar sites

— Municipal landfill

— Ordnance

— Paintindustry

— Pesticide facilities

— Petroleum recycling facilities

— Plastics

— Print shops

— Quarry sites

— Radiation

— Railroad yard facilities

— Salvage yards

— Scrap metal

— Steel manufacturing - electric arc/coke

— Tanning facilities

— Tirefires

— Wood treating facilities

Frequently Asked Questions about Dry Cleaning
(EPA 744-K-98-002)

The EPA fact sheet addresses anumber of issues related
to dry cleaning, including EPA’s interest in dry cleaning,
the process of dry cleaning, the human health and
environmental risks associated with chemical solvents
used in the dry cleaning process, what dry cleaners and
the government are doing to reduce those risks, and other
methods of cleaning clothes. The document lists
additional sources of information about dry cleaning
and EPA’s Design for the Environment Program.
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Ordnance and Explosives Mandatory Center of
Expertise (MCX) and Design Center

The mission of the Ordnance and Explosives MCX
and Design Center, which is hosted by the U.S.
Army Engineering and Support Center in
Huntsville, Alabama, is to safely eliminate or
reduce risks posed by ordnance, explosives, and
recovered chemical warfare materials at current or
formerly used defense sites. The Internet site
provides links to information about technical
requirements for contracting; fact sheets on
ordnance and explosives programs; frequently
asked questions related to ordnance response
actions; innovative technologies, presentations,
and technical papers; and technical guidance and
procedures related to ordnance and explosives.
Points of contact also are identified.

C. Technology-Specific Resources for Site
Assessment

The documents listed below provide detailed
information about specific innovative technologies
and the application of those processes to specific
contaminants and media in the form of engineering
analyses, application reports, technology
verification and evaluation reports, and technology
reviews.

Dry Cleaner Site Assessment &
Remediation - A Technology Snapshot

In this report, the State Coalition for
Remediation of Drycleaners (SCRD)
evaluates trends in the use of technologies
to address dry cleaner sites across the country over
the last 3 years. The analysis is based on the
responses of 28 states to a 2002 SCRD survey and
comparison of these responses to those from a
similar survey conducted in 1999. SCRD gathered
information on technologies that states have used or
evaluated for assessment and remediation of
solvent-contaminated dry cleaning sites as well as
program- and project-specific information
concerning contaminant types, general costs,
technologies, cleanup standards, guidance
documents, and lessons learned.

Study of Assessment and Remediation
Technologies for Dry Cleaner Sites

Prepared by SCRD with the support of EPA’s OSRTI,
the report presents the results of the coalition’s
evaluation of assessment and remediation
technologies commonly used in cleaning up dry
cleaner sites. The evaluation was based on the results

of responses to questionnaires sent to entities involved
in such cleanups in 1999. The report presents those
results in detail. An appendix in the report provides
descriptions and brief evaluations of assessment
technologies frequently used at dry cleaner sites.

Underground Storage Tanks and Brownfields Sites

(EPA 510-F-00-004)

The fact sheet focuses on EPA’s “USTfields” Initiative
for addressing brownfields properties at which
redevelopmentis complicated by real or perceived
environmental contamination originating from
federally regulated USTs. The fact sheet describes the
50 pilot projects implemented or to be implemented
under the two phases of the initiative.

Where Do We Go from Here?

Result of Site Assessment

Next Steps

Course of Action

No evidence of |:|
contamination is found

and there is no reason to
suspect other media are
contaminated. Concerns

of stakeholders have

been addressed

adequately.

Discuss results with
appropriate regulatory officials
before proceeding with
redevelopment activities.

Contamination is found |:|
that poses a significant

risk to human health or

the environment.

Contact the appropriate federal,
state, local, or tribal
government agencies
responsible for hazardous
waste. Based on feedback of
government agency, determine
what cleanup levels are
required for redevelopment,
and proceed to the SITE
INVESTIGATION phase.

Contamination possibly |:|
exists.

Proceed to the SITE
INVESTIGATION phase.

Contamination definitely |:|

Proceed to the SITE

exists, BUT no site INVESTIGATION phase.
investigation has been

conducted.

Contamination |:| Proceed to the SITE
definitely exists, INVESTIGATION phase if
AND a site additional investigation is

investigation has been
performed.

needed; otherwise, proceed to
the CLEANUP OPTIONS
phase.
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regional offices to ensure
coordination among the cleanup
programs in implementing the
Land Revitalization Agenda.
Additional information is
available at www.epa.gov/
oswer/landrevitalization. EPA
has published the Directory of
Technical Assistance for Land
Revitalization (EPA542-B-03-
001) to provide information about
technical assistance that is
available from EPA and other
federal agency programs. The
document is available at
www.brownfieldstsc.org.

At the same time that EPA began
its Land Revitalization Initiative,
the Agency also announced the
One Cleanup Program, a long-
term initiative designed to support
the ongoing planning and quality
improvement efforts of EPA’s
cleanup programs. The goal of
the program is to improve the
coordination, speed, and

In partnership with states, tribes, territories, and a broad
range of stakeholders, EPA is undertaking the Land
Revitalization Initiative to restore land to productive
economic and green space uses. In April 2003, EPA
announced an action agenda to serve as a blueprint for
incorporating land reuse into its Superfund, RCRA,
brownfields, and UST hazardous waste cleanup
programs. Land Reuse Coordinators and Land Reuse
Teams have been established in each of EPA’s 10

effectiveness of cleanups at RCRA and Superfund,

r@ OTHER REDEVELOPMENT INITIATIVES:

Reducing Barriers to Redevelopment of Brownfields Sites

The Superfund
Redevelopment

EPA’s commitmentto
consider reasonably

A Quick Look

EPA’s Land Revitalization Initiative was
established to incorporate land reuse into
the Agency’s cleanup programs.

The One Cleanup Program establishes
activities to improve the pace, efficiency,
and effectiveness of EPA’s cleanup
programs through improved
communication and coordination.

EPA is addressing redevelopment of
Superfund sites through SRI.

The purpose of the RCRA Brownfields

Prevention Initiative is to prevent creation
of future brownfields and ensure
successful cleanup and long-term,
sustainable reuse of RCRA facilities.

Under the RCRA Brownfields Prevention
TSE Initiative, selected sites will receive
concentrated, short-term supportto prevent
them from becoming brownfields sites.
EPA’s OUST supports the cleanup and
redevelopment of petroleum-contaminated
sites.

Sharing of lessons learned can benefit the
BRAC and Brownfields Programs.

Initiative (SRI) reflects

anticipated future land uses
when making remedy decisions for
Superfund sites so that these sites can be cleaned up to be
protective for future users of the land. Because Superfund

and brownfields sites are often co-
located, there are many
opportunities to share information,
experiences, and lessons learned
at the site level in addition to
opportunities for transfer of ideas
between programs at other levels.
Spotlight 2 provides more detailed
information about Superfund
Redevelopment.

Under EPA’s RCRA Brownfields
Prevention Initiative, pilot projects
are designed to test approaches that
better integrate reuse considerations
into the corrective action cleanup
process. The initiative also
addresses concerns that application
of RCRA to cleanup activities at
brownfields sites may be slowing
the progress of cleanup efforts.
Although no grant money is
associated with the pilot projects,
EPA has engaged contractors to
help find ways to expedite cleanup
at the pilot sites. Additional
information about the RCRA

Brownfields Prevention Initiative is provided online at

brownfields, leaking UST, federal facility, and other
contaminated sites. By encouraging improved
coordination among EPA programs and with government
at all levels, the One Cleanup Program supports the
transfer of ideas, experiences, and innovations across all
programs as well as effective coordination and
communication with the public. More information about
EPA’s Once Cleanup Program is available at
www.epa.gov/swerrims/onecleanupprogram.

www.epa.gov/swerosps/bf/rcrabf.htm.

The RCRA Brownfields Prevention Targeted Site Efforts
(TSE) Initiative is intended to focus short-term attention and
support on sites at which cleanup has been delayed or
slowed and to serve as a catalyst to initiate cleanup at such
sites in order to prevent them from becoming brownfields
sites. Implemented at the regional level, the TSE program
will apply to sites that have significant potential for

Continued on next page)
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@ Continued ...

redevelopment and reuse and that require a limited amount
of EPA support to achieve the next level of cleanup,
consensus, or site closure. EPA will offer a small amount
of funding to support TSE efforts in each region. For more
information about the program, visit www.epa.gov/
swerosps/rcrabf/tse.htm.

EPA’s Office of Underground Storage Tanks (OUST),
focuses on how to improve the cleanup of sites affected
by petroleum contamination, thereby fostering the
redevelopment of those sites (see Spotlight 4,
Underground Storage Tanks at Brownfields Sites, for
more information about the USTFields Initiative).
Additional details about the initiative also are available
online at www.epa.gov/oust/rags/ustfield.htm.

OTHER REDEVELOPMENT INITIATIVES:

Reducing Barriers to Redevelopment of Brownfields Sites

Many aspects of DoD’s Base Realignment and Closure
(BRAC) Program and EPA’s Brownfields Program are
similar. Significant issues common to both programs
include eliminating disincentives and providing
assurances to developers and financiers, considering
future land use in cleanup decisions, and implementing
institutional controls. Because federal facility and
brownfields cleanups can have similar effects on
communities, EPA and DoD are exploring methods of
coordinating BRAC and brownfields activities. Visit the
BRAC Internet site at www.dtic.mil/envirodod/brac/ for
online access to relevant policies and initiatives,
publications, and points of contact.
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@ SUPERFUND REDEVELOPMENT

EPA’s Superfund Redevelopment Initiative (SRI)
reflects its commitment to consider reasonably
anticipated future land uses when making remedy
decisions at Superfund hazardous waste sites so that
these sites can be cleaned up to be protective of human
health and the environment under future uses. Through
case studies, fact sheets, an online database of sites, and
an Internet site, SRI is providing information about reuse
options and the lessons learned through these projects.
It is forming partnerships with
states, local government agencies,
citizen groups, and other federal

appropriate inquiries into
the previous ownership,
uses, and environmental
conditions of a property.
Spotlight 3 provides
additional information on
All Appropriate Inquiry.

On November 10, 2004, EPA
announced a new

phase of SRI, the “Return to
Use” initiative. The Initiative

A Quick Look

agencies to restore previously
contaminated properties as
valuable assets for communities.
Some of SRI’s most valuable
partnerships are with private
groups with national
memberships. For example, the
U.S. Soccer Foundation provides
free design and engineering

For several years EPA has supported
community efforts to return Superfund
sites to use through the SRI.

The “Returnto Use” initiative focuses on
National Priorities List sites that were
cleaned up before EPA’s current
emphasis on considering reuse during
response activities.

EPA will review remedies in place to
identify alterations to the remedy to

focuses on National Priorities List
sites that were cleaned up before
EPA’s current emphasis on
considering reuse during
response activities. Many of these
sites have remained vacant.
Returning these sites to beneficial
use will provide local
communities with valuable green
space, recreational amenities, or

services and sports equipment to
communities that want to build
soccer fields on Superfund land
that has been cleaned up, and
where EPA has determined that
recreational use is appropriate.
The Academy of Model
Aeronautics also has an
agreement with SRI to provide
services, such as mowing and
fence maintenance, on cleaned-up land in return for
SRI's help in identifying suitable Superfund land that can
used by their membership for flying model airplanes.
SRl 'is exploring similar arrangements with partners that
want to make agreements with local communities for
appropriate use of cleaned-up properties. These partners
contribute their services and expertise to communities in
exchange for use of the land. SRI contributes
information about suitable sites and contacts with
Regional staff and local stakeholders. EPA also is
committed to the ongoing evaluation of its policies and
practices to determine whether changes are needed to
further the effort to reuse sites.

encourage reuse.

suitability for reuse.

Passage of the Brownfields Law in January 2002 clarified
CERCLA liability provisions for landowners and potential
property owners including the requirement to conduct all

EPA’s new Ready for Reuse
Determination is a tool that is used to
indicate to the marketplace a property’s

EPA will establish demonstration projects
through partnerships with communities to
overcome obstacles to reuse.

commercial property. Removing
the stigma associated with fenced
and vacant Superfund sites may
also increase local property values
and the tax base. As part of the
Initiative, EPA is committed to
reviewing remedies in place to
determine whether there are
relatively modest ways to remove
barriers to reuse that are not
necessary for the protection of human health and the
environment or the remedy. Such actions might include
modifying fences that are no longer necessary, issuing
Ready for Reuse (RfR) Determinations that identify how a
site can be used while maintaining protection of people
and the environment, eliminating misleading signs and
unnecessary obstacles when conditions at the site no
longer merit them, and ensuring that institutional controls
are appropriate and effective.

As a starting point for the Initiative, EPA is establishing
demonstration projects through partnerships with
communities to overcome obstacles to reuse. Forits part, EPA
will:

 Perform appropriate risk and remedy analyses to
support decisions that consider reuse of sites.
¢ |ssue RfR Determinations.

Continued on next page|
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&5 Continued . SUPERFUND REDEVELOPMENT |

/ Ready for Reuse Determinations \ / Key Resources \
On February 18, 2004, EPA issued its new Guidance for Visit EPA’s SRI Web site at www.epa.gov/superfund/
Preparing Superfund Ready for Reuse Determinations at programs/recycle for additional information on
Superfund sites). A RfR determination is a new type of Superfund Redevelopment and the Return to Use
document developed by the Agency to provide potential Initiative. Related publications available on the site
users of Superfund sites with an environmental status include:
report that documents a technical determination by EPA, in « Land Use inthe CERCLA Remedy Selection Process:
consultation with states, tribes, and local governments, that OSWER 9355.7-04. May 25, 1995.
all or a portion of a real estate property at a site can support

e Reusi rfund Sites: OSWER 9230.0-85.
specified types of uses and remain protective of human leigw%ggge ndsites: 0 A

health and the environment. With this new guidance, EPA
provides its staff with the information needed to make and
document these determinations, and thus takes a major

step forward in its effort to facilitate the reuse of Superfund

* Reusing Cleaned Up Superfund Sites: Recreational
Use of Land Above Hazardous Waste Containment
Areas: OSWER 9230.0-93: April 12,2001.

sites. With the creation of the RfR determination, potential * Reuse Assessments: ATool To Implement the

users and the real estate marketplace will have an Superfund Land Use Directive: OSWER 9355.7-06P.

affirmative statement written in plain English and June 4, 2001.

accompanied by supporting decision documentation, thata  Reusing Superfund Sites: Commercial Use Where

site identified as ready for reuse will remain protective as Waste is Left on Site: 0SWER 9230.0-100, February

long as all required response conditions and use limitations 26,2002.

identified in the site’s response decision documents and « Reusing Cleaned Up Superfund Sites: Golf Facilities

land title documents continue to be met. Where Waste is Left on Site: OSWER 9230.0-109.

A copy of this guidance is available at www.epa.gov/ November 20, 2003.

superfund/programs/recycle/rfrguidance.pdf. « Guidance for Preparing Superfund Ready for Reuse
\ / Determinations: OSWER 9365.0-33. February 12,

2004. (Joint OSRTI/OSRE guidance).

 Guidance for Documenting and Reporting the

» Direct communities to tools and resources, such as Superfund Revitalization Performance Measures:

comfort letters and involuntary acquisition fact OSWER 9202 1-26. November5. 2004
sheets, which relate to liability issues. o L
N ) i  Superfund Redevelopment: Realizing Possibilities:

+ Connect communities with EPA’s national reuse Video

partners, such as the U.S. Soccer Foundation. « Frequently Asked Questions: Superfund
 Work with communities that are creating site reuse Redevelopment Program

plans to ensure that the remedies will support the « Frequently Asked Questions: Return to Use

planned activities. Program
The expectation for local communities is a commitment \ /
to the reuse of the Superfund site. Additional
contributions will depend on the site’s needs and the 0SCs, CICs and other staff with information and
community’s resources. assistance in carrying out Superfund reuse-related
The Superfund Redevelopment Help Desk at activities. It operates from & am to 5 pm, Monday
(434) 817-0470 provides Regional Superfund through Friday, with voice mail service after hours.

Redevelopment coordinators, RPMs, site attorneys,

For more information see the resources numbered
75, 77, 93, 121, 123, 124, 125, 127, 128, 129, 130,
131, 141, 147, 152, 153, 154, and 173 in the

Index of Resources beginning on page I-1.
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( NEW

Protections

protections for certain property
owners, if the property owners
comply with specific provisions,
including conducting all
appropriate inquiry into present
and past uses of the property and
the potential presence of
environmental contamination on
the property. The all appropriate
inquiry standards and practices
are relevant to:

e The innocent landowner
defense to CERCLA liability

On January 11, 2002, President Bush signed the Small
Business Liability Relief and Revitalization Act (“the
Brownfields Law”). The Brownfields Law clarifies
CERGLA liability provisions for landowners and
potential property owners. It provides liability

@ALL APPROPRIATE INQUIRY:
Standards and Practices to Provide CERCLA Liability

and land-use
records, to

A Quick Look

All appropriate inquiry refers to the
requirements for assessing the
environmental conditions of a property
prior to its acquisition.

All appropriate inquiry provides CERCLA
liability protections for certain landowners

and potential property owners.

The Brownfields Law amends Section
101(35)(B) of CERCLAto include an
interim standard for conducting all
appropriate inquiry.

EPA proposed regulations for standards

departmentrecords,

determine previous
uses and occupancies

of the real
property since the property was
first developed

 Searches for recorded
environmental cleanup liens
against the facility that are filed
under federal, state, or local law

» Reviews of federal, state, and local
government records; waste
disposal records; underground
storage tank records; and
hazardous waste handling,

(8101 (35))

» The contiguous property
exemption to CERCLA liability (§107 (q))

» The bona fide prospective purchaser exemption to
CERCLA liability (§107 (r)(1) and (§101 (40))

e The brownfields site characterization and assessment
grant programs (§104 (k)(2))

The Brownfields Law amends Section 101(35)(B) of
CERCLA to include an interim standard for conducting
all appropriate inquiry and requires EPA to promulgate
regulations that establish federal standards and
practices for conducting all appropriate inquiries.
Congress directed EPA to include, within the
standards for all appropriate inquiry, the ten criteria
shown below:

 The results of an inquiry by an environmental
professional

 Interviews with past and present owners, operators,
and occupants of the facility for the purpose of
gathering information regarding the potential for
contamination at the facility

¢ Reviews of historical sources, such as chain of title
documents, aerial photographs, building

and practices for all appropriate
inquiries on August 26, 2004.

generation, treatment, disposal,
and spill records concerning
contamination at or near the facility

 Visual inspections of the facility and adjoining
properties

 Specialized knowledge or experience on the part of the
defendant

 The relationship of the purchase price to the value of
the property if the property was not contaminated

e Gommonly known or reasonably ascertainable
information about the property

» The degree of obviousness of the presence or likely
presence of contamination at the property and the
ability to detect the contamination by appropriate
investigation

EPA’s Proposed Rule: Standards and Practices for All
Appropriate Inquiries was signed by the EPA Administrator
and published in the Federal Register on August 26, 2004
(69 FR 52542). The proposed rule would establish
specific regulatory requirements for conducting all
appropriate inquiries into the previous ownership, uses,
and environmental conditions of a property for the
purposes of qualifying for certain landowner liability
protections under CERCLA. EPA developed the proposed

Continued on next page|
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© continued ... ALL APPROPRIATE INQUIRY:
Standards and Practices to Provide CERCLA Liability Protections

rule using a Negotiated Rulemaking process. The develop a final rulemaking.
proposed rule retains the regulatory language developed
by the Negotiated Rulemaking Committee. The public
comment period for the proposed rule closed on

The interim standard for properties purchased after May 31,
1997, which remains in place until EPA promulgates a final

; o le establishing federal standards for all appropriate
November 30, 2004. Currently, EPA is reviewing the fuie establ
comments received in response to the proposed rule inquiries, is the ASTM E1527-97 or ASTM E1527-00,

and considering the issues raised by commenters. After entitled “Standard Practice for Environmental Site

considering all issues raised within the public Assessments: Phase | Environmental Site Assessment
comments, EPA will respond to the comments and Process.
Key Resources

Visitthe EPA Web site at http://www.epa.gov/brownfields/regneg.htm for copies of the proposed rule, a fact sheet,
and supplemental information on all appropriate inquiry.

For detailed information on specific aspects of the proposed rule, contact Patricia Overmeyer of EPA’s Office of
Brownfields Cleanup and Redevelopmentat (202) 566-2774 or at overmeyer.patricia@epa.gov.
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Of the estimated 450,000 brownfields sites in the United
States, approximately 100,000 to 200,000 contain
abandoned USTs or are affected by leaks of petroleum
from such tanks. EPA and many state and local leaders
are committed to achieving sustainable development and
preserving green space by cleaning up and reusing these
petroleum brownfields, which are often located on corner
lots and in other prime locations. Reusing abandoned
gasoline stations helps to preserve green space, reduce
urban sprawl, and reduce the

& USTs AT BROWNFIELDS SITES:

Technology Options for Tank Remediation

innovative site
assessmentand
cleanup technologies,
such as field
measurementtechniques,
soil vapor surveying,
vacuum-enhanced free product
recovery, active and passive bioremediation, and MNA.
OUST continues to encourage scientifically sound, rapid,
and cost-effective corrective action

distance that people have to
travel, thus decreasing air
pollution. Such sites as the West
Ogden Pocket Park, a former
service station, had been used for
illegal dumping and were
eyesores to the Chicago
community. Cooperation
between the Chicago Department
of Buildings, Department of the
Environment, and Department of
Transportation led to tank
removal, site remediation, and
site restoration. In summer 2001,
the West Ogden Pocket Park
opened, adding much needed
green space to its neighborhood.

With so many UST sites requiring
remediation, EPA is promoting
faster, more effective, and less

A Quick Look

USTs are present at many brownfields
sites because the owners have closed
their businesses and do not have the
funds necessary to remove the tanks or
properly clean up the tanks.

Contaminants likely to be found at UST
sites include petroleum hydrocarbons,
gasoline, diesel fuel, MtBE, BTEX, JP-4 jet
fuels, and solvents.

The USTFields Initiative focuses attention
on abandoned or underused industrial and
commercial properties at which
redevelopment is complicated by
environmental contamination originating
from USTs.

The Brownfields Law allocates funding
each year to assess and clean up
petroleum-contaminated brownfields sites.

at UST sites. It also encourages the
use of expedited site assessments
as a means of streamlining the
corrective action process,
improving data collection, and
reducing the overall cost of
remediation. The May 2004
publication Technologies for
Treating MtBE and Other Fuel
Oxygenates, (available at
www.epa.gov/tio/download/
remed/542r04009/
542r04009.pdf) is an example of
new informational materials that are
relevant to UST remediation.

Prior to the enactment of the Small
Business Liability Relief and
Brownfields Revitalization Act or
Brownfields Law, petroleum-
contaminated sites were not eligible

costly alternatives to established cleanup methods. EPA
and states are continuing their legacy of developing and
disseminating innovative tools to address petroleum
brownfields. A Ready-for-Reuse Determination is one
such tool. It is being used in Sayre, Oklahoma and other
places to acknowledge that the site has been cleaned up
and is ready and available for a particular type of reuse.
Site inventories are helping bring property owners
together with end users who may want to use the
properties.

Although established technologies such as P&T systems
or excavation and disposal in a landfill, have proven
effective and are frequently used, innovative technologies
may be applicable for cleanup of USTs. EPA’s OUST has
worked with EPA’s ORD to foster development of

\

for traditional brownfields funding. Therefore, in 2000, to
encourage the reuse of abandoned properties contaminated
with petroleum from USTs, OUST created the USTFields
Initiative. A total of 50 projects were awarded up to
$100,000 each to assess, clean up, and restore high-priority
petroleum-impacted sites. Although no additional USTFields
pilot projects will be awarded funds, opportunities to
address relatively low-risk petroleum sites are now available
through the brownfields assessment, cleanup, and revolving
loan fund grants. In addition, high-priority and high-risk
sites can be addressed by states through the Leaking
Underground Storage Tank (LUST) Trust Fund.

The Brownfields Law expanded the original EPA
Brownfields Program by making relatively low-risk

Continued on next page,
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@Continued

petroleum sites eligible for brownfields assessment and
cleanup grant funding and by allotting 25 percent of the
funding strictly for petroleum brownfields assessment
and cleanup. Previously, petroleum sites were ineligible
for brownfields grants funding. In 2004, EPA awarded
close to $23 million in brownfields grants to assess and
clean up petroleum-contaminated sites. Recipients
included abandoned sites such as gasoline stations,
industrial properties, and retail properties that contain or
are perceived to contain petroleum contamination.

For more information, see the resources numbered
14, 17, 217, 56, 80, 102, 103, 162, 171, and 173 in
the Index of Resources beginning on page I-1.

USTs AT BROWNFIELDS SITES: |

Technology Options for Tank Remediation

\

Key Resource

EPA’s Office of Underground Storage Tanks Internet Site
View online at www.epa.gov/oust.

Hosted by EPA’s OUST, the Internet site provides resources
and tools to help owners and operators of UST sites and
brownfields stakeholders better assess their options for
operation, maintenance, and cleanup of USTs. Information
and guidance about technologies suitable for cleaning up
releases from UST systems are provided, as are details
about current federal UST regulations and UST program
priorities, including specific details about the USTFields
Initiative. Points of contact in each of the EPA regional
offices also are identified. An extensive number of UST
publications can be viewed online or downloaded at no
charge. Inaddition, information about state-sponsored UST
programs, including links to state Internet sites, is provided
on OUST’s site at www. epa.gov/oust/states/index.htm.
Some of the more recent publications available at
www.epa.gov/oust/pubs/index.htm include:
 Howto Evaluate Alternative Cleanup Technologies for
Underground Storage Tank Sites: A Guide for Corrective
Action Plan Reviewers (EPA510-R-04-002), May 2004

 Underground Storage Tanks: Building on the Past to
Protect the Future (EPA 510-R-04-001), March 2004

* Reuse of Abandoned Gas Station Sites (EPA-510-F-
\ 04-001), February 2004

)

Continued on next page
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(SMARTEe)

Revitalization of contaminated sites is a global concern
that requires an integrated approach to mitigate the risks
to human health and the environment. Many countries
have committed extensive resources to addressing
environmental, social, and economic issues related to the
cleanup and revitalization of brownfields sites. The
challenge is to determine how to capitalize on the
available resources, expertise, and knowledge and
effectively share and transfer that information to the
organizations and individuals responsible for making
decisions and implementing revitalization efforts.

EPA and the German Federal Ministry for Education and
Research Bundesministerium Fiir Bildung und
Forschung (BMBF) have initiated a cooperative effort to
share such information and evaluate new solutions for
the revitalization of potentially contaminated sites.

Sustainable Management Approaches and Revitalization
Tools - electronic (SMARTe) is a Web-based information
source and decision support tool. The purpose of
SMARTe is to aid stakeholders in identifying, applying,
and integrating tools and technologies to facilitate the
revitalization of potentially contaminated sites in the
United States. SMARTe is intended to be a living Web-
based system that can be updated as new tools,
technologies, and approaches become available for
revitalization.

SMARTe will provide a decision support tool for
developing and evaluating plans for land revitalization.
Its decision analysis capabilities are intended to be used
by brownfields project stakeholders for:

* Assessing both market and non-market costs and
benefits of revitalization options

» Comparing alternative reuse scenarios
« Clarifying both private and public financing options
 Evaluating and communicating environmental risks

» Easing access to pertinent state specific information
related to specific projects

@SUSTAINABLE MANAGEMENT APPROACHES
AND REVITALIZATION TOOLS-ELECTRONIC

SMARTe is the umbrella
providing entry points for
tools and information at
the level of detail desired by
the user. SMARTe contains
four components:

 An electronic document that provides information on
the revitalization process

* A screening tool that leads the user through the
revitalization process

* Atool box to analyze and solve revitalization issues

» A search engine for information tools, and best
practices

SMARTe will provide the analytical tools needed to
implement and integrate each component of the decision
process. In the future, SMARTe will use expert system
technology to integrate environmental, social and
economic issues in a multi-criteria decision analysis so
that stakeholders can evaluate alternative reuse scenarios.
The goal of SMARTEe is to not only provide the tools and
information needed by a user to solve a revitalization
issue, but also to integrate these tools and information
into an assessment that facilitates sustainable
revitalization.

SMARTe is accessible at www.smarte.org.
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SITE INVESTIGATION  EEEuiAUEISIERNCTIERE

Extent of Contamination

The site investigation phase focuses on confirming
whether any contamination exists at a site, locating
any contamination, and characterizing the nature
and extent of that contamination. Itis essential that
an appropriately detailed study of the site be
performed to identify the cause, nature, and extent of
contamination and the possible threats to the
environment or to any people living or working
nearby. For brownfields sites, the results of such a
study can be used in determining goals for cleanup,
quantifying risks, determining acceptable and
unacceptable risk, and developing effective cleanup
plans that minimize delays or costs in the
redevelopment and reuse of property. To ensure that
sufficient information is obtained to support future
decisions, the proposed cleanup measures and the
proposed end use of the site should be considered
when identifying data needs during the site
investigation.

A site investigation, also referred to as an ASTM
Phase II environmental site assessment, is based on
the results of the site assessment, which is discussed
in the preceding section of the Road Map. The site
investigation phase may include the analysis of
samples of soil and soil gas, groundwater, surface
water, and sediment. The migration pathways of
contaminants also are examined during this phase,
and a baseline risk assessment may be needed to
calculate risk to human health and the environment.
Examples of sampling and analysis technologies that
may be useful during this phase are presented in
Appendix A, Table A-2, Technologies for Analyzing
Contaminants at Brownfields Sites.

During site investigation, use of the Triad
approach allows decision-makers to implement a
strategy that is flexible and meets the needs of the
site. Use of systematic planning can result in lower
overall project costs. Use of dynamic working
strategies can reduce or eliminate the need for
multiple mobilizations on a site to reach closeout.
For brownfields sites, where decision-making is
closely tied to economic constraints and public
acceptance, increased information value obtained
using real-time measurement technologies
collaboratively with definitive fixed laboratory
methods for data collection will provide
stakeholders with the confidence they need at a
reduced cost. Reducing project costs and schedules
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to obtain closure means that more dormant or
abandoned sites may become economically viable

forredevelopment.

Factors that should be considered during the site
investigation, if there is evidence of potential or actual
contamination include:

What Do We Need to Know?

1. Will the site be entered into a state voluntary
cleanup program (VCP)? If so, will the
investigation plan be reviewed through the VCP? If
not, are there federal, state, local, and tribal
regulatory requirements applicable to the site
investigation? What agency will be responsible for
managing oversight of this phase? What is to be
done if the appropriate agency has not developed
standards or guidelines that are suitable for the
proposed redevelopment?

2. What technologies are available to facilitate site
investigation and to support data collection
relevant to the goals of the project? Has the
technical team explored the full range of
technologies that can produce data of the quality
necessary? Can the technologies selected limit the
number of mobilizations at the site?

3. Can the need for cleanup be assessed fully and
accurately from the information gathered during the
site assessment or from a previous site investigation?

4. What issues has the community raised that may
affect the site investigation?

5. What are the potential exposure pathways? Who
or what could be affected by the contamination or
the efforts to clean up the contamination?

6. What happens if significant contamination is
found? What happens if contamination poses a
“significant threat” to local residents?

7. What happens if the contamination is originating
from an adjacent or other off-site source? What
happens if background sampling indicates that
contamination is originating from a naturally
occurring source?

8. Aretheinfrastructure systems (roads, buildings,
sewers, and other facilities) contaminated? Could
they be affected by efforts to clean up
contamination?

The following table describes field analytical
technologies and mobile laboratories.

Highlights of Field Analytical Technologies and Mobile Laboratories

Field Analytical Technologies: Field analytical technologies, often
referred to as “field analytics,” can be used on site without the
absolute need for a mobile laboratory. Some field analytical
technologies are very sophisticated and can yield quantitative results
that are comparable to those obtained by analysis in mobile or off-site
laboratories. Some field analytical measurements can be made
quickly, allowing a high rate of sampling. Under certain conditions,
data can be collected in a short period of time. Field analytical
technologies are implemented through the use of hand-held
instruments, such as the portable gas chromatography and mass
spectrometry and the x-ray fluorescence analyzer, as well as the use
of bench procedures, such as colorimetric and immunoassay tests.

Mobile Laboratories: A variety of technologies can be used in a
mobile laboratory. Such technologies differ from field analytical
technologies because they may require more controlled
conditions (such as temperature, humidity, and source of
electricity) or complex sample preparation that uses solvents or
reagents that require special handling or protective equipment that
require the handling and storage of chemical standards.
Technologies adaptable to mobile laboratories include those used
to analyze soil and water samples for inorganic analytes (such as
anodic stripping voltammetry) and organic compounds (such as
gas chromatography with a variety of detectors). When operated
properly and with adequate quality assurance (QA) and quality
control (QC), the technologies can achieve quantitative results
equal to those achieved by off-site analytical laboratories.

How Do We Find the Answers? 6

Typical activities that may be conducted during the
site investigation phase include:

¢ Identify the proper mix of technologies (such as
field measurement technologies that characterize
the physical and chemical aspects of the site and
fixed laboratory sampling methods) that can
facilitate site investigations and meet the required
level of data quality:

— Ensure that the laboratory has appropriate detection
limits for analytes

* Determine the environmental conditions at the site
(forexample, by performing an ASTM Phase II
environmental site assessment or equivalent
investigation that includes tests to confirm the
locations and identities of environmental hazards):

— Conduct sampling and analysis to determine the
nature, extent, source, and significance of the
contamination that may be present at the site
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— Conduct sampling and analysis to fully assess the
physical, geophysical, and ecological conditions and
characteristics of the site

— Interpret the results of the analysis to characterize site
conditions

— Determine whether and how (if applicable) the
infrastructure systems (including existing structures)
are affected by contamination

e Assess the risk the site may pose to human health
and the environment. Consider the exposure
pathways of direct contact, ingestion, or
inhalation of soil and dust, water, and air.

e Depending on state regulatory requirements,
consider the use of a site-specific risk assessment
to identify cleanup levels when that approach
may result in more reasonable cleanup standards
or when cleanup standards have not been
developed

e Examine unacceptable environmental conditions
in terms of initial costs for site improvement and
long-term costs for annual operation and
maintenance — include potential cleanup options
and constraints that may affect redevelopment
requirements, such as project schedules, costs, and
potential for achieving the desired reuse

e Revise assumptions about the site based on data
collected at the site

e Begin consideration of sources of funding for site
investigation and cleanup activities such as state
Brownfields Programs and federal tax credits:

— Contact the EPA regional brownfields coordinator to
identify and determine the availability of EPA
support programs and federal financial incentives

¢ Continue to work with appropriate regulatory
agencies to ensure that regulatory requirements
are being properly addressed:

— Identify and consult with the appropriate federal,
state, local, and tribal agencies to include them as
early as possible in the decision-making process

® Educate members of the community about the site
investigation process and actively involve them in
decision-making; consider risk communication
techniques to facilitate those activities

Where Do We Find Answers to Our

Technology Questions?

Listed below are examples of resources that assist in
identifying the environmental condition of a site. The
resources are listed alphabetically under the
following categories:

A. Resources for Site Investigation
B. Site-Specific Resources for Site Investigation

C. Technology-Specific Resources for Site Investigation

Access the Road Map online at
www.brownfieldstsc.orgto view or download the
following resources electronically or to obtain a link
that provides complete ordering information.

A. Resources for Site Investigation

ASTM Standard Guide for Accelerated Site
Characterization for Confirmed or Suspected
Petroleum Releases (E1912-98(2004))

Developed by ASTM, the guide describes accelerated
site characterization (ASC), a process used to rapidly
and accurately characterize confirmed or suspected
releases of petroleum. The guide provides a
framework that responsible parties, contractors,
consultants, and regulators can use to streamline and
accelerate site characterization. The guide is
available at a cost and can be ordered online at
www.astm.org.

UP[)‘ ASTM Standard Guide for

iTED Environmental Site Assessments: Phase
[l el II Environmental Site Assessment

a1 Process (E1903-97(2002))

Developed by ASTM, the guide discusses
aframework for employing good commercial and
customary practices in the United States during Phase
Il environmental site assessments of commercial
property with respect to the potential presence of a
range of contaminants within the scope of CERCLA
as well as petroleum products. The guide, which is
available at a cost, can ordered online at
www.astm.org.
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UPD‘ Brownfields and Land Revitalization
ATED Technology Support Center
FQURTH aier| EP A established BTSC to ensure that
brownfields decision-makers are aware of
the full range of technologies available for
conducting site assessments and cleanup and can
make informed decisions for their sites. The center
helps government decision-makers evaluate strategies
to streamline the site assessment and cleanup
process, identify and review information about
complex technology options, evaluate contractor
capabilities and recommendations, explain complex
technologies to communities, and plan technology
demonstrations. The center is coordinated through
EPA’s OSRTI and works through EPA’s ORD
laboratories. BTSC works closely with EPA’s Office of
Brownfields Cleanup and Redevelopment and in
partnership with USACE and ANL. Localities can
submit requests for assistance through their EPA
Regional Brownfields Coordinator, online at
www.brownfieldstsc.org, or by calling (877) 838-7220
(toll free). For more information about BTSC, contact
Dan Powell of EPA’s OSRTI at (703) 603-7196 or
powell.dan@epa.gov.

Brownfields Technology Primer:
Requesting and Evaluating Proposals

» that Encourage Innovative Technologies
forInvestigation and Cleanup (EPA 542-
R-01-005)

BTSC prepared this primer to assist site
owners, project managers, and others preparing RFPs
to solicit support in conducting activities to
investigate and clean up contaminated sites. Itis
specifically intended to assist those individuals in
writing specifications that encourage contractors and
technology vendors to propose options for using
innovative characterization and remediation
technologies at brownfields sites. The primer also
provides information, from a technology perspective,
to guide review teams in their evaluations of
proposals and the selection of qualified contractors.

Brownfields Technology Primer: Using the Triad
Approach to Streamline Brownfields Site
Assessment and Cleanup (EPA 542-B-03-002)

BTSC prepared this document to provide an
educational tool for site owners, project managers,
and regulators in order to help streamline assessment
and cleanup activities at brownfields sites. Strategies
that reduce costs, decrease time frames, and positively
affect regulatory and community acceptance also can
improve the economics of redevelopment at

brownfields sites. Increased attention to brownfields
sites and the manner in which they are redeveloped
places greater importance on the approach to site
cleanup. This primer is one in a series that will
address specific cleanup issues.

Cost Estimating Tools and Resources for Addressing
the Brownfields Initiatives (EPA 625-R-99-001)

The guide is one in a series of publications designed to
assist communities, states, municipalities, and the
private sector to address brownfields sites more
effectively. The guide, which is designed to be used
with the three guides for specific types of sites —
Technical Approaches to Characterizing and Cleaning
Up Automotive Repair Sites Under the Brownfields
Initiative, Technical Approaches to Characterizing and
Cleaning Up Iron and Steel Mill Sites Under the
Brownfields Initiative, and Technical Approaches to
Characterizing and Cleaning Up Metal Finishing Sites
Under the Brownfields Initiative — provides
information about cost estimating tools and resources
for addressing cleanup costs at brownfields sites.
Many decision-makers at brownfields sites may choose
to assign the preparation of cost estimates to
consultants who are experienced in the cleanup of
hazardous waste sites; however, it benefits those
decision-makers to be able to provide guidance to their
consultants and to understand the process sufficiently
well to provide an informed review of the estimates
prepared. The guide provides general information
about the cost estimation process and includes
summaries of various types of estimates. The guide
also outlines the process of developing “order of
magnitude” cost estimates. Information about
resources, databases, and models also is provided.

Data Quality Objective Process for Hazardous
Waste Site Investigations (EPA 600-R-00-007)

The document focuses on the DQO process as the
appropriate systematic planning process to support
decision-making. The DQO process is an important
tool for project managers and planners to use in
defining the types, quality, and quantity of data
needed to make defensible decisions. The document
is based on the principles and steps developed in
Guidance for the Data Quality Objectives Process but
is specific to investigations of hazardous waste sites.
The guidance is also consistent with Data Quality
Objectives Process for Superfund: Interim Final
Guidance (EPA 1993) and Soil Screening Guidance:
User’s Guide (EPA 1996). Although the document
focuses on EPA applications, the guidance also is
applicable to programs at the state and local levels.
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Directory of Technical Assistance for Land
Revitalization (BTSC) (EPA 542-B-03-001)

i BTSC prepared this directory to provide
information about technical assistance that
is available from federal agencies to assist
regional, state, and local government personnel in
making assessment and cleanup decisions for
brownfields, reuse, and revitalization sites. This
directory includes information about 37
organizations within 10 federal agencies that provide
different types of support to help with site assessment
and cleanup, including technical support and
funding sources. Profiles are included for these
agencies and organizations and contain the following
types of information: background and location
information, relevancy to revitalization, description of
the areas of expertise available, discussion of the
types of services available, types of funding available
and eligibility, contact information and the process
for requesting assistance, and examples of specific
instances in which the organization has previously
provided support relevant to site revitalization.
Information in the profiles is believed to be current as
of March 2003. To help maintain current information,
the directory is available as an online database at
www.brownfieldstsc.orgldirectory/directory.cfm.

Engineering and Design: Requirements for the
Preparation of Sampling and Analysis Plans (EM
200-1-3)

Developed by USACE, this manual provides guidance
for the preparation of project-specific SAPs for the
collection of environmental data. In addition, the
manual presents default sampling and analytical
protocols that may be used verbatim or modified
based in light of the DQOs for a specific project. The
goal of the manual is to promote consistency in the
generation and execution of sampling and analysis
plans and therefore to help investigators generate
chemical data of known quality for the purpose to
which those data are to be used.

Up EPA Office of Solid Waste SW-846 Online:
DiTED Test Methods for Evaluating Solid Wastes,
Physical/Chemical Methods
Developed by EPA’s OSW, the Web site
provides test procedures and guidance that
EPA recommends for use in conducting the
evaluations and measurements needed to comply
with requirements established under RCRA. The
online manual presents state-of-the-art methods of
routine analytical testing that have been adapted for
use under the RCRA Program. All the documents

FOU R]ZH:Emnon‘

found in the Third Edition of SW-846, as updated by
updates ], II, ITIA, IIB, III, and IIIA, are located at the
Web site. It presents procedures for field and
laboratory QC, sampling, identification of hazardous
constituents in wastes, determination of the
hazardous characteristics of wastes (toxicity,
ignitability, reactivity, or corrosivity), and
determination of the physical properties of wastes. It
also provides guidance on selecting appropriate
methods. The methods can be downloaded from the
SW-846 Web site at no cost.

EPA REmediation And CHaracterization Innovative
Technologies (REACH IT) Online Searchable
Database

The EPA REACH IT online searchable databases
sponsored by EPA’s OSRTI is a service provided free
of charge to both users and technology vendors.
This database provides users comprehensive, up-to-
date information about more than 256
characterization technologies and 481 remediation
technologies and their applications. It combines
information submitted by technology service
providers about remediation and characterization
technologies with information from EPA, DoD, DOE,
and state project managers about sites at which
innovative technologies are being deployed. During
the preliminary phase of a brownfields project, EPA
REACH IT will assist brownfields stakeholders to
learn about and become familiar with the range of
available technology options that can be employed
during the investigation and the cleanup phases
that follow, as well as data about various types of
sites. Information about analytical screening
technologies that may be useful for initial sampling
of a site also is provided. EPA REACH IT is
accessible only through the Internet.

Evaluation of Selected Environmental Decision
Support Software (DSS)

Developed by DOE’s Office of Environmental
Management, the report evaluates DSS, computer-
based systems that facilitate the use of data,
models, and structured decision processes in
making decisions related to environmental
management. The report evaluates 19 such systems
through the application of a rating system that
favors software that simulates a wide range of
environmental problems. Itincludes a glossary of
terms and a statement of the rationale for the
selection of various aspects of the performance of
the DSS for evaluation.
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Field Analytic Technologies Encyclopedia (FATE)
The online encyclopedia provides information about
technologies that investigators can use in the field to
characterize contaminated soil and groundwater;
monitor the progress of remedial efforts; and, in
some cases, perform confirmation sampling and
analysis to support closeout of a site. The
encyclopedia emphasizes the systematic planning
component of the Triad as a necessary step to
identify factors and issues that contribute to
decision uncertainty. The site also provides a
searchable function to enable the user to find an
appropriate technology based on the contaminants
ata site and the media to be treated, and provides
site summaries, links to relevant resources, and
training modules. The encyclopedia serves a wide
range of users, from engineering students to field
technicians and site managers.

Field Sampling and Analysis Technologies Matrix,
Version 1.0

The matrix, an online tool, will assist brownfields
stakeholders to obtain information about and screen
technologies applicable for site investigation. Each
site characterization technology is rated in a number
of performance categories, such as detection limits,
applicable media, selectivity, and turnaround time.
Other useful information provided includes
technology descriptions; data on commercial status,
cost, and certification; and evaluation reports. The
matrix is extremely helpful to users who are not
familiar with specific characterization technologies,
but who know baseline information about a site, such
as contaminants and media; for such users, the matrix
can identify and screen technologies for potential use
at a site.

Guideline for Dynamic Workplans and Field
Analytics: The Keys to Cost-Effective Site
Characterization and Cleanup

Developed by Tufts University in cooperation with
EPA, the document provides users with information
about the many factors that are to be considered in
incorporating field analytical instruments and
methods into an adaptive sampling and analysis
program for expediting the site investigation
process. The guidance is intended to assist federal
and state regulators, site owners, consulting
engineers, and remediation companies understand
how to develop, maintain, and update a dynamic
workplan.

Improving the Cost-Effectiveness of Hazardous
Waste Site Characterization and Monitoring

The report introduces a new standard promoted by
EPA’s OSWER and OSRTI that encourages more
effective and less costly strategies for characterizing
and monitoring hazardous waste sites. The new
approach uses an integrated triad of systematic
planning, dynamic work plans, and on-site analysis
for data collection and technical decision-making at
hazardous waste sites. Individually, none of the
concepts in the Triad approach is new, but it has been
demonstrated that the integrated approach completes
projects faster, cheaper, and with greater regulatory