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EXECUTIVE SUMMARY

The Superfund program is working to advance greener cleanups at Superfund sites. Green
remediation (GR) is defined as the practice of considering all environmental effects of
remedy implementation and incorporating options to minimize the environmental
footprint of remedies. Central to this effort is the Superfund Green Remediation Strategy,
which was published in final form in September, 2010. The strategy outlines 40 action
items across three main areas with the ultimate goal of reducing the environmental
footprint of cleaning up contaminated sites.

As part of the Strategy, the Superfund program is evaluating the implementation of the
Strategy itself. The chosen approach is to conduct a “formative” evaluation of the
national-level effort. The purpose of the evaluation is to document the Strategy’s
effectiveness in advancing greener cleanups. This evaluation was guided by nine
guestions organized under three key purposes:

Evaluation Purpose 1: Assess EPA experiences to date in implementing the GR
Strategy

1. Does EPA have clearly defined goals and objectives for the GR Strategy? Should they
be refined and improved to enhance usefulness (e.g., for management decision
making, planning and budgeting, EPA’s Strategic Plan)?

2. Which initial activities or initiatives from the GR Strategy have been most effective in
increasing awareness, adoption and/or implementation of GR strategies?

3. How do Remedial Project Managers (RPMs) factor the GR Strategy into their
approach to planning site cleanup?

o What GR practices are being implemented?

e What percentage of RPMs are implementing specific GR practices?

e What do RPMs know about the energy usage at the sites they manage?
e What information do RPMs track on other GR core elements?

4. What effect has the GR Strategy had on the practice of using green remediation
techniques at Superfund sites?

5. What lessons have been learned as a result of implementing the GR Strategy at sites?

o What factors affect the ability to implement the GR Strategy at sites? (e.g.,
technical issues, cost issues, legal issues, management support, contract
provisions, or contractor capabilities)

e How is integration of the GR Strategy priorities (e.g., policy guidance, training,
and tools) affected by the above factors and experiences to date?

ES-1
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Evaluation Purpose 2: Determine a baseline against which to measure EPA
progress in implementing the GR Strategy

6. What options can we identify for developing a baseline?
e What has changed since the implementation of the GR Strategy?
e When did green remediation become important to site cleanup?
o What options are available for quantifying the environmental footprint at sites?

Evaluation Purpose 3: Determine the best metrics for measuring the program’s
success in implementing GR practices

7. What performance measures are appropriate for measuring the effectiveness of the GR
Strategy in achieving intended outcomes at a regional or national level?

8. What are the best means for measuring the effectiveness of the GR Strategy in
reducing the environmental footprint at sites that have implemented GR practices with
respect to the five core elements of GR Strategy?

o What options exist for using qualitative or quantitative measures to assess the
five core elements of GR Strategy?

9. Where are the primary data gaps and limitations that inhibit a better understanding of
the results of implementing the GR Strategy?

PROGRAM LOGIC MODEL

An initial step in the evaluation was the development of a program logic model (Exhibit
ES-1) to illustrate the various components of the Superfund Green Remediation Strategy
and to inform development of specific evaluation questions. For this evaluation, the logic
model focuses on the outcomes that are most relevant to the Superfund Green
Remediation Strategy and the ability to measure its progress. The logic model activities
are organized to reflect the three main categories of actions in the GR Strategy, including
policy and guidance development, resource development and program implementation,
and program evaluation.

EVALUATION METHODOLOGY

As discussed in Chapter 2 of this report, this evaluation uses a range of data sources and
analytic techniques. First IEc conducted a review of existing published background
documents available online and provided by EPA. In addition, IEc reviewed, as relevant,
site specific data (e.g., to identify available data to support specific metrics for
documenting progress under the GR Strategy on the core elements). Finally, this
evaluation relies primarily on data collected directly from EPA personnel who are
currently involved in the implementation of the GR Strategy. IEc employs a combination
of targeted interviews, literature review, and review of existing survey and site data to
ensure high quality data collection and analysis. Exhibit ES-2 summarizes the methods
and data sources used to address the evaluation questions.

ES-2
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EXHIBIT ES-1. SUPERFUND GREEN REMEDIATION STRATEGY LOGIC MODEL
DUFERFUNU GREEN KENMEUVIATIVN D IRAIEGT
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Contextual
Factors

+ Cannot be too specific with how to implement GR methods because it limits cleanup options
* Regional access to different GR methods is not equal

+ Greener cleanup methods are sometimes more costly than less green methods
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ES-2. EVALUATION QUESTIONS AND DATA SOURCES FOR FORMATIVE EVALUATION OF THE GR STRATEGY

EVALUATION QUESTION

PRIMARY DATA AND METHODS

SECONDARY DATA AND METHODS

EVALUATION PURPOSE 1: ASSESS EPA EXPERIENCES TO DATE IN IMPLEMENTING THE GR STRATEGY

1. Does EPA have clearly defined goals and
objectives for the GR Strategy? Should they be
refined and improved to enhance usefulness (e.g.
for management decision making, planning and
budgeting, EPA’s Strategic Plan)?

2. Which initial activities or initiatives from the

GR Strategy have been most effective in increasing
awareness, adoption and/or implementation of the

GR Strategy?

Interviews:

¢ Regional Coordinators
e QOutside-EPA staff

Interviews:
e Regional Coordinators

Data Review:
¢ Atlanta Meeting survey
e State and regional strategies

Interviews:
e Regional attorneys
e Front line managers

Data Review:
e GR Strategy
Interviews:

e Regional attorneys
e Front line managers

Data Review:
e GR Strategy

3. How do Remedial Project Managers (RPMs) factor the GR Strategy into their approach to planning site cleanup?

3a) What GR practices are being implemented?
3b) What percentage of RPMs are implementing
specific GR practices?

3c) What do RPMs know about the energy usage at
the sites they manage?

3d) What information do RPMs track on other GR core

elements?

4. What effect has the GR Strategy had on the
practice of using green remediation techniques at
Superfund sites?

Interviews:
e Regional Coordinators

Data Review:
¢ Atlanta Meeting and regional surveys
e State and regional strategies

Interviews:
¢ Regional Coordinators

5. What lessons have been learned as a result of implementing the GR Strategy at sites?

5a) What factors affect the ability to implement the
GR Strategy at sites (e.g., technical issues, cost
issues, legal issues, management support, contract
provisions, or contractor capabilities)?

5a) How is integration of the GR Strategy priorities
(e.g., policy guidance, training, and tools) affected
by the above factors and experiences to date?

Interviews:
¢ Regional Coordinators

Interviews:
e Regional attorneys
e Front line managers

Data Review:
¢ GR Strategy

Data Review:

GR Strategy

e CLU-IN case study site profiles
e Regional surveys

State and regional strategies

Interviews:

e Regional attorneys
e Front line managers
e Outside-EPA staff

Data Review:
e CLU-IN website use data

ES-4
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EVALUATION QUESTION

PRIMARY DATA AND METHODS

SECONDARY DATA AND METHODS

EVALUATION PURPOSE 2: DETERMINE A BASELINE AGAINST WHICH TO MEASURE EPA PROGRESS IN IMPLEMENTING THE GR STRATEGY
6. What options can we identify for developing a baseline?

6a) What has changed since the implementation of
the GR Strategy?

6b) When did green remediation become important
to site cleanup?

6d) What options are available for quantifying the
environmental footprint at sites?

Data Review:

e GR Strategy

e Footprint methodology
e Published studies

e CLU-IN case studies

Interviews:

e Regional coordinators

e Measurement specialists
¢ QOutside-EPA staff

Data Review:
e Regional tracking data

EVALUATION PURPOSE 3: DETERMINE THE BEST METRICS FOR MEASURING THE PROGRAM’S SUCCESS IN IMPLEMENTING GR PRACTICES

7. What performance measures are appropriate
for measuring the effectiveness of the GR Strategy
in achieving intended outcomes at a regional or
national level?

8. What are the best means for measuring the effectiveness of the GR Strategy in reducing the en

Data Review:

e Footprint methodology

¢ Published studies

e Regional tracking data

e Atlanta meeting and regional surveys

implemented GR practices with respect to the five core elements of the GR Strategy?

8a) What options exist for using qualitative or
guantitative measures to assess the five core
elements of the GR Strategy?

9. Where are the primary data gaps and
limitations that inhibit a better understanding of
the results of implementing the GR Strategy?

Data Review:
e Published studies
e CLU-IN website use data and case studies

Interviews:
e Regional coordinators
e Measurement specialists

Data Review:
e Published studies

Interviews:

¢ Regional coordinators

e Measurement specialists
e Outside-EPA staff

vironmental footprint at sites that have

Interviews:
¢ Regional coordinators

Data Review:

¢ Atlanta meeting and regional surveys
e Regional tracking data

e Footprint analyses and tools

Data Review:

e Footprint analyses and tools
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EVALUATION FINDINGS

Chapter 3 presents the evaluation findings, organized by the evaluation purposes and then
the evaluation questions. We provide a short summary below:

Evaluation Purpose 1: Assess EPA experiences to date in
implementing the GR Strategy

Overall, interview respondents were uniformly positive in their opinions of the GR
Strategy structure and purpose, though responses identified some differences of opinion
in how best to present “goals” and objectives. Several respondents noted that a more
precise goal statement could be useful both in increasing awareness and focusing further
implementation of the GR Strategy.

In the strongest finding, EPA and non-EPA interviewees had very positive views of
several key products of the GR Strategy, and felt that these tools and products have been
a key driver in facilitating an expansion of GR activities. Respondents felt that awareness
of the GR Strategy document was more limited, though publication of the GR Strategy
has facilitated the use of GR by raising the national profile of GR.

Interview responses from the regions indicate that RPMs typically do not use the GR
Strategy directly in their decision-making for GR implementation, though it is clear they
use many of the tools and products developed to support the GR Strategy. The GR
Strategy document was identified to be a more important tool for managers than for
RPMs.

It is difficult to assess the distinct contributions of either the national strategy or regional
policies separately, since they influence each other. A few regional policies informed the
GR Strategy, while others many not have been released without the national focus on GR.
Examination of regional data from surveys provides a shapshot of activities underway,
and it is apparent that regions have increased emphasis on GR training and outreach as
the GR Strategy has emerged.

A range of challenges face the broader implementation of the GR Strategy, with key
concerns including the level of funding and support for GR Strategy personnel and
project efforts. Other hurdles include a concern about policy and liability uncertainty,
and limited participation from managers and other key staff.

Evaluation Purpose 2: Determine a baseline against which to
measure EPA progress in implementing the GR Strategy

Interview responses from the regions indicated that most have not focused to date on
developing a baseline. Overall most of the regions (eight of ten) identified that their
current practices represent a fairly accurate baseline before the GR Strategy was released
because the implementation of GR efforts is just beginning. A complexity of the GR
Strategy is that it has been implemented as a unifying approach encompassing some
existing efforts, and in some cases it clearly post-dates regional activities (e.g., Region 2
and 9). Moreover, a key goal of the program is awareness, and in some cases people are
“doing” GR without calling it GR. The findings from this evaluation suggest that EPA

ES-6
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consider whether one baseline is adequate to support the program. If EPA wishes to
document contribution of the GR Strategy generally then a single date-driven baseline
may be appropriate. To document attribution, however, use of different regional baselines
for site-specific action may be necessary.

Evaluation Purpose 3: Determine the best metrics for measuring the
program’s success in implementing GR practices

A review of the logic model associated with the GR Strategy suggests that a suite of
appropriate performance measures for program performance would directly assess the
short-term (changes in awareness), intermediate term (changes in behavior), and long-
term (changes in site practice and impacts) outcomes of the GR Strategy. Metrics for each
type of outcome would also allow EPA to assess the extent to which the GR Strategy is
effectively implemented and successful in integrating GR principles throughout the
remediation process. Successful metrics will also likely require only limited data
collection and analysis.

Review of existing and emerging tools for calculating environmental footprint suggest
EPA’s efforts to craft and test a footprint methodology to support GR activities at sites
provides a comprehensive set of metrics that map to four of the five GR Strategy core
elements (excluding land and ecosystems). Several metrics listed in the footprint
methodology appear consistent with other sources and may be able to be adopted with
limited additional effort. The most successful metrics may be those that HQ can estimate
using standardized values and limited regional data.

Interview responses suggest that a number of key challenges exist for understanding the
impacts of GR. As was noted in Evaluation Purpose 1, a larger issue that arose from the
interview process is the identification of the need for policy-level clarity of the GR
Strategy. The lack of clear direction from EPA providing legal and policy justification for
incorporating GR techniques at sites seems to have decreased momentum for moving GR
forward in some regions. Other limitations that inhibit a better understanding of the
results of implementing the GR Strategy include concerns about resource constraints
(e.g., time, funding, manpower), concerns that clear legal authority for requiring GR
practices is not well defined, and reluctance on the part of EPA staff in many regions to
use the methodology to conduct footprint analyses.

EVALUATION CONCLUSIONS AND SUGGESTED NEXT STEPS

Chapter 4 of this report provides conclusions and suggested recommendations for the
future implementation of the Superfund Green Remediation Strategy. In summary, they
include recommendations that EPA:

 Focus on clarity of goals and implementation objectives.
« Continue emphasis on practical tools for GR implementation.

« Increase focus on policy and legal information and tools, or on other HQ
“signaling.”

ES-7
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Consider the following as a starting point for establishing two baselines:

0 A region-specific baseline for documenting site-level changes (core
elements) and attributing change to the GR Strategy.

0 A national baseline for documenting integration of GR practices into
EPA cleanup culture.

Work with regions and develop guidance on how and when to conduct footprint
analyses.

Start a dialogue with each of the regions to agree on the best way to leverage case
study and other available data to develop an estimation tool or “average” values
for GR practices.

Select metrics to measure program success based upon appropriate EPA criteria.

ES-8
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CHAPTER 1 | INTRODUCTION AND PURPOSE

Under the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), commonly known as Superfund, the U.S. Environmental Protection Agency
(EPA) has, since 1980, investigated and assessed contaminated hazardous waste sites, and
undertaken enforcement and remediation activities to ensure protection of human health
and the environment. Hazardous waste site investigation and remediation uses resources
such as energy, water, and materials, and also creates a physical environmental
“footprint” at the site and any related disposal areas. In recent years, EPA has focused on
identifying and employing “green remediation” techniques at Superfund sites. Green
remediation (GR) is defined as the practice of considering all environmental effects of
remedy implementation and incorporating options to minimize the environmental
footprint of remedies. A centerpiece of this effort is EPA’s Superfund Green Remediation
Strategy (the GR Strategy), which was published in draft form in 2009 and in final form
in September, 2010. The strategy outlines 40 action items across three main areas: policy
and guidance development; resource development and program implementation; and
program evaluation. The central goal of the strategy is to reduce the environmental
footprint of cleaning up contaminated sites by focusing on five core elements:

» Energy requirements of the treatment system;

o Air emissions;

Water requirements and impacts on water resources;
« Material consumption and waste generation; and
 Land and ecosystem impacts.

In addition to the Superfund Green Remediation Strategy, EPA’s Office of Superfund
Remediation and Technology Innovation (OSRTI) in the Office of Solid Waste and
Emergency Response (OSWER) has published a number of fact sheets and a technology
primer, Green Remediation: Incorporating Sustainable Environmental Practices into
Remediation of Contaminated Sites, to help guide decision-makers about the options that
are most appropriate for specific site circumstances. Moreover, the Superfund site
remediation programs in the ten EPA regions have begun to integrate GR practices at
some sites. In some cases regional focus on GR pre-dates the publication of the GR
Strategy. As EPA begins to incorporate GR more broadly, it is important to ensure that
the GR Strategy and related efforts are appropriately focused, widely understood and
applied where appropriate, and able to demonstrate and measure key impacts related to
the five core elements.
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1

As part of pursuing the GR Strategy, the Superfund program is evaluating the
implementation of the strategy itself. Industrial Economics, Incorporated (IEc), with the
support of EPA’s Evaluation Support Division (ESD) in the Office of Policy, is
conducting a “formative” evaluation of the national-level effort. A formative evaluation is
conducted early in implementation of the program to assess how program activities and
priorities are being implemented, and to ensure that program design and objectives are
well-aligned. The purpose of the evaluation is to help focus the GR Strategy’s future
efforts to advance greener cleanups by examining three main parameters:

« Insights from EPA experiences to date in implementing the GR Strategy;

» Options for developing a baseline against which to measure EPA progress in
implementing the GR Strategy;

« Options to assist OSRTI in developing the best metrics for measuring the
program’s successes in implementing GR practices.

Nine evaluation questions address different aspects of these evaluation parameters. The
evaluation is designed to shed light on cross-cutting issues in implementing the GR
Strategy, and to inform future efforts undertaken by OSRTI to integrate GR and reduce
environmental footprints at National Priorities List (NPL) sites. As a formative
evaluation, this effort does not focus on “performance” in achieving long-term "program”
(i.e., GR Strategy) goals. Therefore, we do not attempt to quantify environmental
footprint reductions at sites.

The Superfund program envisions the eventual integration of GR as standard business
practice in site remediation, and anticipates a future evaluation that will assess the impact
of the strategy. To further this effort, IEc has assisted EPA in developing a
comprehensive logic model that identifies the key data needed to support related
activities, outputs, and outcomes of the GR Strategy implementation efforts.

OVERVIEW OF THE SUPERFUND GREEN REMEDIATION STRATEGY

In September 2009, EPA issued its first formal strategy on green remediation for public
review. In September 2010, EPA revised and reissued the strategy, after incorporating
comments from the public review. The final GR Strategy outlines nine key actions,
which describe 40 specific activities that the program intends to implement to promote
green remediation. The actions are separated into three categories:

« Policy and guidance development;
« Resource development and program implementation; and
» Program evaluation.

One long-term goal of the GR Strategy is the eventual integration of GR as standard
business practice in site remediation. The ultimate goal is to establish a process that
routinely ensures that the environmental footprints of site cleanup actions are minimized
to the extent practical. OSRTI plans to treat the Superfund Green Remediation Strategy as
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a “living” document and update the GR Strategy as Agency policy progresses, as
activities are modified within the key actions and, as green remediation practices develop.
A GR Strategy Activity Tracking Chart, published in February 2011, provides an update
documenting the implementation of the components of the GR Strategy. Exhibit 1-1

summarizes the 40 activities and their status as of February 2011.

EXHIBIT 1-1. SUPERFUND GREEN REMEDIATION STRATEGY OVERVIEW

SUPERFUND GR STRATEGY: SUMMARY OF STRATEGIC ACTIONS (AS OF FEBRUARY 2011)

POLICY AND GUIDANCE DEVELOPMENT

Key Action #1: Clarify the role of green remediation in remedy selection and
implementation

Develop OSWER policy on green remediation in remedy selection for remedial
and non-time critical removal actions

1.2 ‘ Evaluate potentially applicable or relevant and appropriate requirements (ARARS)
RESOURCE DEVELOPMENT AND PROGRAM IMPLEMENTATION

Key Action #2: Develop a compendium of protocols and tools to help project and
program managers integrate green remediation practices

1.1

2.1 Identify green remediation resource needs

2.2 Identify additional green remediation information resources

2.3 Develop technology-specific assessment tools and fact sheets

2.4 Develop green remediation Q&A’s

2.5 Produce green remediation checklists

26 D_eliver or_host green remeo_lia_1tior_1 training through the Technology Innovation and
Field Services Division’s training infrastructure

2.7 Provide site-specific assistance and assistance mechanisms

Key Action #3: ldentify options that enable use of green remediation practices
Identify methods to maximize use of renewable energy with a goal of using 100%

3.1 renewable energy to power site operations

3.2 Identify methods for increasing energy efficiency

33 Develop a be_tte_r understa_nding of the g:osts or savings associated with use of
green remediation strategies and practices

3.4 Develop a fact sheet on using green power for site cleanup

35 Identif_y methods to increase_ use of renewable energy generated onsite for site
remediation at remote locations
Explore and/or establish funding mechanisms to finance green remediation

3.6 research, development, and demonstration (RD&D) and initial deployment efforts
at Superfund sites

3.7 Participate in development of a national standards and certification process

Key Action #4: Address air pollutant emissions

4.1 Develop a fact sheet on clean fuel and emission technologies

4.2 Develop c!eanup contract requirements for incorporating clean fuel and emission
technologies

43 Identify opportunities for recovering and using methane gas emitted from

landfills on Superfund sites
Key Action #5: Develop pilot projects to evaluate and demonstrate green remediation
applications

5.1 Develop a database of innovative green remediation pilot projects

Develop and pilot test a green remediation analysis template to help collect

5.2 information during various phases of the remediation process at any site

Status
Under Development

Under Development

Status

Implemented
Implemented
Implemented
Under Development
Under Development
Implemented

Implemented
Status
Under Development

Under Development
Under Development

Implemented
Under Development

Under Development
Under Development
Status

Implemented
Under Development

Under Development
Status

Under Development
Implemented
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SUPERFUND GR STRATEGY: SUMMARY OF STRATEGIC ACTIONS (AS OF FEBRUARY 2011)

5.3
5.4

Key Acti

identify
6.1
6.2
6.3

6.4

6.5

6.6
Key Acti

Incorporate green remediation factors into remedy optimization evaluations

Support the Re-Powering America’s Land Initiative by identifying Superfund sites
with outstanding or superb renewable energy potential

on #6: Establish opportunities in contracts and assistance agreements to
green remediation practices in selected remedies

Modify EPA contract language to include green remediation practices
Modify contract language to require reporting of selected activities
Develop and periodically update a green remediation contracting tool kit

Develop model terms and conditions for assistance agreements and IAs
concerning site cleanup

Explore additional opportunities to use existing federal agreements and establish
new agreements

Explore and promote opportunities to use local expertise in green cleanups
on #7: Communicate and share success stories and lessons learned among

“implementers” across the Program and the public

7.1
7.2

7.3

7.4

PROGRA

Key Acti
cleanup

8.1

8.2

8.3

Key Acti
program

9.1

9.2
9.3
9.4

Develop a communication plan
Conduct outreach to contractors and industry

Partner with other federal agencies and state organizations to promote national
use of green remediation strategies

Engage local communities in assessing and implementing green remediation
options
M EVALUATION

on #8: Establish a roadmap for evaluating the environmental footprint of a
at a project level

Analyze existing methods and software tools for evaluating the environmental
footprint of a cleanup

Develop an Agency methodology for evaluating the environmental footprint of a
cleanup

Develop evaluation modules for green remediation strategies

on #9: Evaluate the environmental footprints of Superfund cleanups at a
matic level

Estimate a Program baseline for the environmental footprints of Superfund
cleanups

Establish performance goals, objectives, and measures for the Superfund Green
Remediation Strategy

Develop options for addressing possible gaps in measures or metrics

Characterize the state of practice and implications of life cycle assessment on
Program operations

Implemented
Implemented

Status

Under Development
Under Development
Implemented

Under Development

Under Development

Under Development
Status

Under Development
Under Development
Implemented

To Be Initiated

Status
Implemented
Under Development

Under Development
Status

Under Development
Under Development

Under Development
Under Development

EPA Regions, Headquarters, and external stakeholders have issued a number of other
green remediation policy and guidance documents both prior to the first draft of the GR
Strategy that was released in September of 2009, and since the final GR Strategy has been
published. Exhibit 1-2 provides a timeline noting publication of some of the key green
remediation policy documents that form the broader context of GR efforts. One focus of
this evaluation will be examining the extent to which the GR Strategy builds on, supports,

and aligns with existing efforts.
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EXHIBIT 1-2. GREEN REMEDIATION STRATEGIES
YEAR SOURCE GREEN REMEDIATION POLICIES
Apr 2008 OSWER Green Remediation Primer: Incorporating Sustainable Environmental
Practices into Remediation of Contaminated Sites
Mar 2009 Region 2 Clean and Green Policy
Aug 2009 OSWER Principles for Greener Cleanups
Aug 2009 Region 8 Green Remediation Policy
Aug 2009 Region 10 Clean and Green Policy
Summer 2009 Sustainable Remediation SURF Wh!te Paper—lntegra_ting Su_stainable Principles, Practices,
Forum(SURF) and Metrics Into Remediation Projects
Sept 2009 OSWER/OSRTI Superfund Green Remediation Strategy, Public Review Draft
Sept 2009 Region 6 Clean and Green Policy
Sept 2009 Region 7 Interim Green Cleanup Policy
Sept 2009 Region 9 Greener Cleanups Policy
Nov 2009 Region 5 Greener Cleanup Interim Policy
Jan 2010 Region 3 Greener Cleanup and Sustainable Reuse Policy
Feb 2010 Region 1 Clean and Green Policy for Contaminated Sites
Feb 2010 Region 4 Clean and Green Policy
Sept 2010 OSWER/OSRTI Superfund Green Remediation Strategy
Feb 2011 OSWER Superfund Green Remediation Strategy, Activity Tracking Chart
1.2 SUPERFUND GREEN REMEDIATION STRATEGY LOGIC MODEL

To illustrate the various components of the Superfund Green Remediation Strategy and to
inform development of specific evaluation questions, EPA has developed a logic model
(i.e., a graphical representation of the relationships between program inputs, outputs, and
intended outcomes). A logic model synthesizes the key activities of a program into a
picture of how it is expected to work. A program logic model helps determine the degree
to which a program’s activities and other related inputs affect the expected outcomes. In
addition, the logic model’s outputs and outcomes can help identify potential indicators or
measures of performance. As shown in Exhibit 1-3, the key components of the model

include:

» Resources: basic inputs of funds, staffing and knowledge dedicated to the

program.

« Activities: the specific procedures or processes used to achieve program goals.

« Outputs: the immediate products that result from activities and are often used to
measure short-term progress.

« Audience: the groups that the program seeks to influence.

» Short-Term Outcomes: the changes in awareness, attitudes, understanding,
knowledge, and skills resulting from program outputs.
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Contextual
Factors

= Cannot be too specific with how to implement GR methods because it limits cleanup options

+ Regional access to different GR methods is not equal
* Greener cleanup methods are sometimes more costly than less green methods
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1.3

1.3.1

« Intermediate Outcomes: the changes in behavior that are broader in scope than
short-term outcomes. Intermediate outcomes often build upon the progress
achieved in the short-term.

« Long-Term Outcomes: the outcomes that demonstrate the GR Strategy’s overall
capability to be effective as well as the overall environmental improvements made
through the strategy.

For this evaluation, the logic model focuses on the outputs that are most relevant to the
Superfund Green Remediation Strategy and the ability to measure its progress. The logic
model activities are organized to reflect the three main categories of actions in the GR
Strategy, including policy and guidance development, resource development and program
implementation, and program evaluation. The resource development and program
implementation category was divided into two sections to allow for easier tracking of
outputs and intended audiences. The last column of the logic model outlines the two
parallel long-term goals of the GR Strategy: 1) measurable reductions in the
environmental footprints of site cleanup actions, and 2) the full integration of the GR
Strategy itself into EPA decision-making during Superfund site cleanup.

EVALUATION QUESTIONS AND PURPOSES
IEc conducted an initial data and document review, and coordinated with EPA to finalize
the following evaluation purposes and questions:

Evaluation Purpose 1: Assess EPA experiences to date in

implementing the GR Strategy

1. Does EPA have clearly defined goals and objectives for the GR Strategy? Should
they be refined and improved to enhance usefulness (e.g., for management decision
making, planning and budgeting, EPA’s Strategic Plan)?

2. Which initial activities or initiatives from the GR Strategy have been most effective
in increasing awareness, adoption and/or implementation of GR strategies?

3. How do Remedial Project Managers (RPMs) factor the GR Strategy into their
approach to planning site cleanup?

« What GR practices are being implemented?

» What percentage of RPMs are implementing specific GR practices?

« What do RPMs know about the energy usage at the sites they manage?
« What information do RPMs track on other GR core elements?

4. What effect has the GR Strategy had on the practice of using green remediation
techniques at Superfund sites?

5. What lessons have been learned as a result of implementing the GR Strategy at sites?
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1.3.2

1.3.3

1.4

« What factors affect the ability to implement the GR Strategy at sites? (e.g.,
technical issues, cost issues, legal issues, management support, contract
provisions, or contractor capabilities)

« How is integration of the GR Strategy priorities (e.g., policy guidance, training,
and tools) affected by the above factors and experiences to date?

Evaluation Purpose 2: Determine a baseline against which to
measure EPA progress in implementing the GR Strategy
6. What options can we identify for developing a baseline?

« What has changed since the implementation of the GR Strategy?

« When did green remediation become important to site cleanup?

« What options are available for quantifying the environmental footprint at sites?
Evaluation Purpose 3: Determine the best metrics for measuring the
program’s success in implementing GR practices

7. What performance measures are appropriate for measuring the effectiveness of the GR
Strategy in achieving intended outcomes at a regional or national level?

8. What are the best means for measuring the effectiveness of the GR Strategy in
reducing the environmental footprint at sites that have implemented GR practices with
respect to the five core elements of GR Strategy?

« What options exist for using qualitative or quantitative measures to assess the five
core elements of GR Strategy?

9. Where are the primary data gaps and limitations that inhibit a better understanding of
the results of implementing the GR Strategy?

REPORT ORGANIZATION
This evaluation report is organized as follows:

» Chapter 2 presents the methodology used in this evaluation.

« Chapter 3 presents the evaluation findings, organized by the evaluation purpose
and evaluation question. The chapter concludes with a summary of key findings.

« Chapter 4 presents conclusions and recommendations to ensure the continued
success of the GR Strategy.

This report also includes appendices with copies of interview guides, regional survey
data, CLU-IN website use data, and list of references.
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CHAPTER 2 | METHODOLOGY

EVALUATION DESIGN

This evaluation seeks to synthesize available information on the implementation of the
Superfund Green Remediation Strategy. As a formative evaluation of the national-level
effort, this evaluation is primarily a qualitative assessment of how well the GR Strategy
program activities and priorities are being implemented, based on information gathered
from the early phases of implementation of the GR Strategy.

The information needed to support the evaluation reflects a variety of sources, including:

» The Superfund Green Remediation Strategy (draft, final and update to the final
GR Strategy);

» EPA national and regional data such as surveys conducted during the GR Strategy
development, data on website and document access, regional policies and data,
and methods and case studies for calculating environmental footprints;

 Published studies and external data including existing GR literature, State GR
strategies, and private sector efforts such as the Sustainable Remediation Forum
(SURF) White Paper;

« Superfund records, including site profiles; and

« Interviews with EPA and non-EPA staff involved in green remediation
implementation efforts.

The analytical approach for this evaluation combines content analysis of interview
responses with examination of data from surveys, studies, literature, and databases to
answer the evaluation questions. Our evaluation design relies principally on new data
collection through interviews with key EPA personnel involved in implementing GR
techniques and the GR Strategy (e.g., OSRTI staff, Superfund GR Regional Coordinators,
the GR Workgroup participants, RPMs, regional managers and attorneys, other Agency
representatives), and other federal agency and state government officials. In addition, 1Ec
reviewed existing data including GR literature, site-specific data, and documents and
publications specific to the GR Strategy prior to the interviews to inform interview guides
and also to resolve issues that arose during the interviews.

Exhibit 2-1 on the next page provides a summary of the evaluation questions as they link
to the key objectives (purpose) of the evaluation. Exhibit 2-1 also includes a brief map of
the key data sources that IEc employed in answering each of the questions.
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EXHIBIT 2-1.

EVALUATION QUESTIONS AND DATA SOURCES FOR FORMATIVE EVALUATION OF THE GR STRATEGY

EVALUATION QUESTION

DATA SOURCES
EPA REGIONAL PUBLISHED CLU-IN WEB
STRATEGIES, STUDIES AND | USE DATA AND
SUPERFUND GR SURVEYS AND EXTERNAL CASE STUDY
STRATEGY TRACKING DATA DATA SITE PROFILES INTERVIEWS

NOTES ON DATA SOURCE(S):

EVALUATION PURPOSE 1: ASSESS EPA EXPERIENCES TO DATE IN IMPLEMENTING THE GR STRATEGY

1. Does EPA have clearly defined goals and objectives for the GR Strategy? Should they be refined and improved to enhance usefulness (e.g. for
management decision making, planning and budgeting, EPA’s Strategic Plan)?

X

Interviews with Regional
Coordinators, non-EPA staff,
evaluation of GR Strategy

2. Which initial activities or initiatives from the GR Strategy have been most effective in increasing awareness, adoption and/or implementation

of the GR Strategy?

3. How do Remedial Project Managers (RPMs) factor the GR Strategy into their

3a) What GR practices are

being implemented?

3b) What percentage of RPMs
are implementing specific GR

practices?

Interviews with Regional
Coordinators, regional attorneys,
front line managers, and non-EPA
staff, Atlanta meeting survey, state
and regional strategies

approach to planning site cleanup?

Interviews with Regional
Coordinators (including some
RPMs), evaluation of GR Strategy
(and Update), Region 3 and 4
surveys, Region 9 tracking list,
Atlanta meeting survey, state and
regional strategies, site profiles,
website use data

Interviews with Regional

Coordinators, Region 3 and 4
survey, Atlanta meeting survey

10
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DATA SOURCES
EPA REGIONAL PUBLISHED CLU-IN WEB
STRATEGIES, STUDIES AND | USE DATA AND
SUPERFUND GR SURVEYS AND EXTERNAL CASE STUDY
EVALUATION QUESTION STRATEGY TRACKING DATA DATA SITE PROFILES INTERVIEWS NOTES ON DATA SOURCE(S):
Interviews with Regional
3c) What do RPMs know about Coordinators, Region 3 and 4
the energy usage at the sites X X surveys, Region 2 tracking
they manage? database, and Atlanta meeting
survey
Interviews with Regional
] . Coordinators, Region 3 and 4
3d) What information do RPMs N -
track on other GR core X X surveys, Region 2 tracking

elements?

4. What effect has the GR Strategy had on the

5. What lessons have been learned as a result

5a) What factors affect the
ability to implement the GR
Strategy at sites (e.qg.,
technical issues, cost issues,
legal issues, management
support, contract provisions,
or contractor capabilities)?

5a) How is integration of the
GR Strategy priorities (e.g.,
policy guidance, training, and
tools) affected by the above
factors and experiences to
date?

of implementing the GR Strategy

at sites?

practice of using green remediation techniques at Superfund site

database, and Atlanta meeting
survey

S?

Interviews with Regional
Coordinators , Superfund records,
Region 3 and 4 surveys, and state
and regional strategies

Interviews with RPMs, Regional
Coordinators, regional attorneys,
front line managers, non-EPA staff,
Contract Specialists, and website
use data

Interviews with Regional
Coordinators (Region 2 and Region
9), regional attorneys, front line
managers, non-EPA staff, and
website use data

11
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EVALUATION QUESTION

DATA SOURCES
EPA REGIONAL PUBLISHED CLU-IN WEB
STRATEGIES, STUDIES AND | USE DATA AND
SUPERFUND GR SURVEYS AND EXTERNAL CASE STUDY
STRATEGY TRACKING DATA DATA SITE PROFILES INTERVIEWS

NOTES ON DATA SOURCE(S):

EVALUATION PURPOSE 2: D

6. What options can we identify for developing a baseline?

6a) What has changed since
the implementation of the GR
Strategy?

6b) When did green
remediation become
important to site cleanup?

6d) What options are available
for quantifying the
environmental footprint at
sites?

ETERMINE A BASELINE AGAINST WHICH TO ME

ASURE EPA PROGRESS IN IMPLEMENTING THE GR STRATEGY

Interviews with Regional
Coordinators, measurement
specialists, evaluation of GR Strategy
(and Update)

Interviews with Regional
Coordinators, measurement
specialists, evaluation of GR Strategy,
and the SURF White Paper

Interviews with Regional
Coordinators, measurement
specialists, Footprint Measurement
Methodology (Tetra Tech), Region 2
Metrics, Region 9, and Case Studies

EVALUATION PURPOSE 3: DETERMINE THE BEST METRICS FOR MEASURING THE PROGRAM’S SUCCESS IN IMPLEMENTING GR PRACTICES
7. What performance measures are appropriate for measuring the effectiveness of the GR Strategy in achieving intended outcomes at regional or

national level?

Interviews with Regional
Coordinators, measurement
specialists, SURF White Paper, Region
3 and 4 survey, Region 2 tracking
database, Atlanta meeting survey,
and Case Studies

12
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EVALUATION QUESTION

DATA SOURCES
EPA REGIONAL PUBLISHED CLU-IN WEB
STRATEGIES, STUDIES AND | USE DATA AND
SUPERFUND GR SURVEYS AND EXTERNAL CASE STUDY
STRATEGY TRACKING DATA DATA SITE PROFILES INTERVIEWS

NOTES ON DATA SOURCE(S):

8. What are the best means fo

r measuring the effectiveness of the GR Strategy

in reducing the e

implemented GR practices with respect to the five core elements of the GR Strategy?

8a) What options exist for
using qualitative or
gquantitative measures to
assess the five core elements
of GR Strategy?

nvironmental footprint at sites that have

Interviews with Regional
Coordinators, SURF White Paper,
Region 3 and 4 survey, Region 2
tracking database, Atlanta meeting
survey, footprint analyses and tools,
and Case Studies

9. Where are the primary data gaps and limitations that inhibit a better understanding of the results of implementing the GR Strategy?

Interviews with Regional
Coordinators, measurement
specialists, SURF White Paper,
footprint analyses and tools

13
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2.2

2.2.

STEPS IN CONDUCTING THE EVALUATION

Consistent with the purpose of formative evaluations, this effort was designed to be
exploratory, and we did not develop a quantitative analysis of measuring progress or
assessing effectiveness. In addition, the purpose of this evaluation is to capture a range of
insights and ideas to guide next steps for the program. Therefore, we did not implement a
statistically robust survey methodology with random sampling and analysis of statistical
significance of results. Instead, our approach uses qualitative assessment methods and
integrates data sources as follows:

The five broad steps for this evaluation are:

1. Conduct an initial review of existing survey data regarding implementation of
the GR Strategy;

2. Conduct in-depth interviews with EPA regional staff who are actively involved
in implementing the GR Strategy, including all regional GR coordinators;

3. Validate and expand on interview responses, assess data from regional surveys,
tracking efforts, and footprint methods and EPA’s Profiles of Green Remediation
case studies;

4. Resolve questions raised and obtain detailed technical information to inform
guestions, conduct a second round of targeted interviews focusing on specific
skill areas, issues, and perspectives (including non-EPA individuals, non-Federal
organizations, and regional attorneys and managers); and

5. Report results.

In assessing the results of interviews, we used descriptive statistics as appropriate. We
also verify the strength of key conclusions by using multiple data sources, with a
particular focus on any areas where initial data collection efforts and verification steps
appear to provide conflicting results. The remainder of this Chapter describes the
approach in more detail.

COLLECTION OF DATA FROM EXISTING DATA SOURCES
Evaluation Purpose 1 is informed primarily through new data collected in interviews of
key EPA personnel and individuals familiar with GR practices. Evaluation Purposes 2
and 3, however, rely on published literature as well as interviewee input. Additional data
sources also support the issues and perspectives identified in the interviews with EPA
personnel for Evaluation Purpose 1. These additional sources are organized into the
following four categories: Existing Surveys and Tracking Efforts, Footprint Analyses,
CLU-IN web use data, and Literature and EPA Publications. The subsections below
describe these categories of data sources in more detail.

14
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Analysis of Existing Surveys and Tracking Efforts
IEc analyzed the following EPA surveys and tracking efforts:

« Region 3 Green Remediation 2009 Questionnaire:

The survey, which included 46 RPMs managing a total of 190 Region 3
Superfund sites, was conducted in 2009 prior to the release of the final GR
Strategy in September, 2010." Responses to the questionnaire provide information
on current GR practices being implemented at Superfund sites in Region 3 in
2009, and included:

0 General GR status question for each RPM: Do you manage a site that
is using green remediation?
0 Technical questions linked to specific topics (including some of the
GR Strategy’s five core elements)
= Stormwater control;

= Wetlands;
= Land use;
= Recycling;

= Energy; and,
= Long-term stewardship.

Region 4 2010 Superfund Greener Cleanup Survey:

The survey, which included responses from 31 Region 4 RPMs, was conducted in
early 2010 and the summary of results was released in May 2011. The survey
goal was to identify what Greener Cleanup (using OSWER policy language)
activities are occurring in the region and what actions could be taken to help
personnel further implement Greener Cleanup techniques (e.g., trainings). The
survey responses provide a snapshot of the type of GR activities occurring in
Region 4 and which of the five core elements are being addressed. The survey’s
guestions were categorized by five “Principles for Greener Cleanup” that are
identical to the Strategy’s five core elements. Questions under each element
included:

Have you implemented this principle? (not verbatim)

Reason for implementing principle?

Did the principle play a role in the selection of a remedy?

Did the principle affect the way the remedy was implemented?
Did the principle affect post construction activities?

©O 00O O0Oo

« Additional questions at the end of the survey included:

* A draft GR Strategy was released in September, 2009, and development of the final GR Strategy was ongoing and may have
influenced the Region 3 survey results.

15
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o0 Are you familiar with the EPA Region 4 Clean and Green Policy?
0 Are you familiar with the Superfund Green Remediation Strategy?

» Region 9 List of GR Activities: The Region 9 list reports GR activities taking

place at 21 sites in Region 9.2 The list does not address a specified time frame, but
the Region 9 respondent indicated that it was originally developed during 2010
and was updated prior to being sent to IEc in August 2011. The regional contact
noted that the table may not contain the most current activities occurring in the
region and that some of the sites are part of the Brownfields program. However,
the table provides information on the type of activities occurring in the region and
which of the five core elements are being addressed. The elements that appear to
be covered by the listed activities are:

o Air Emissions;
o0 Energy, and,;
0 Material Consumption and Waste Generation.

Additionally, the list notes two sites that have begun footprint/life cycle analyses.

« 2010 EPA Green Remediation Coordination Atlanta Workshop Surveys: The

October 19™-20", 2010 workshop was intended to ensure consistency and
collaboration across all GR efforts (i.e., program specific and regional efforts).
EPA conducted two surveys in relation to this workshop in October 2010. The
first survey, dated October 15th, polled EPA Cleanup Program representatives
from programs and offices implementing GR strategies at contaminated sites (i.e.,
Superfund, RCRA, Brownfields) for their opinions, status, and suggestions on GR
in general. The second survey, dated October 27", polled EPA regional
representatives (a majority from the Superfund program). The su