
 

 

 

 

 

  

Course Number: EN-5013 

     Credit: 5 Hours / 5 PDH / 5 CPD 

© 2023 Decatur Professional Development, LLC. All rights reserved. 

Methodology for 

Understanding and Reducing a 

Project’s Environmental 

Footprint 



 

1 Methodology for Understanding and Reducing a Project’s Environmental Footprint | 
PDHengineer.com 

Portions ©2013, 2016 Decatur Professional Development, LLC  All rights reserved (r16F02) 

 

Methodology for Understanding and Reducing 
a Project’s Environmental Footprint 

 

 

1.0           Introduction 
 
1.1     Background 
 
The U.S. Environmental Protection Agency (EPA) defines green remediation as the practice of 
considering all environmental effects of remedy implementation and incorporating options to 
minimize the environmental footprint of cleanup actions. Green remediation strategies can 
include a detailed analysis in which components of a remedy are closely examined and large 
contributions to the footprint are identified. More effective steps can then be taken to reduce 
the footprint while meeting regulatory requirements driving the cleanup. 

 
Two concepts are central to analyzing the 
environmental footprint of a cleanup. The 
first is to establish those parameters 
(metrics) that are to be quantified, and the 
second is to establish a straightforward 
process (methodology) for quantifying those 
metrics. The term “footprint” refers to the 
quantification of a specific metric that has 

been assigned a particular meaning. For example, the “carbon footprint” is the quantification of 
carbon dioxide (and other greenhouse gases [GHGs]) emitted into the air by a particular activity, 
facility, or individual. This common footprint measure has been established in the past because 
emissions of carbon dioxide and other GHGs have been linked to climate change. The term 
“environmental footprint” as referenced in the methodology comprehensively includes metrics 
such as energy use and water use as well as air emissions to fully represent the effects a 
cleanup project may have on the environment. 
 
In context of the methodology, “metric” refers to a project parameter for which a quantitative 
value may be: 
 

 Derived mathematically 

 Estimated through engineering details, or 

 Extracted from past project records with actual data. 
 

In context of the methodology, “metric” refers 
to a project parameter for which a quantitative 
value may be:  

 Derived mathematically 

 Estimated through engineering details, or  

 Extracted from past project records with 
actual data.  
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This course presents EPA’s metrics and methodology for conducting an environmental footprint 
analysis of site cleanup activities and describes common approaches to reduce that footprint. 
The course’s structure corresponds to EPA’s five core elements of green remediation (Figure 
1.1). Topics in the course include: 
 

 The methodology’s purpose and limitations, the value of footprint analysis, and the level 
of effort and cost for footprint analysis 

 

 Definitions of metrics aligning with the core elements of green remediation 

 

 A seven-step process to quantify the metrics 
 

1. Step 1 – Set goals and scope of the analysis 
 

2. Step 2 – Gather and organize remedy information 
 

3. Step 3 – Quantify materials and waste metrics 
 

4. Step 4 – Quantify water metrics 
 

5. Step 5 – Quantify energy and air metrics 
 

6. Step 6 – Qualitatively describe affected ecosystem services 
 

7. Step 7 – Present results 
 

 Considerations for analyzing and utilizing footprint results 
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 Illustrative approaches to reduce the environmental footprints. 
 
Appendix A of this course provides exhibits containing supporting technical information. 
 

The information needed and the process of 
obtaining the information for this methodology are 
the same used to develop remedy alternatives, 
design a remedy, or optimize a remedy. For this 
reason, it is suggested that a footprint analysis be 
conducted in concert with one or more of these 
project phases. 
 

1.2     Purpose 

 
The methodology presented in this course is intended to serve the following purposes: 
 

 Facilitate implementation of EPA’s Principles for Greener Cleanups by providing a 
methodology to quantify materials, waste, water, energy, and air metrics that represent 
the environmental footprint of activities involved with contaminated site cleanup. The 
metrics are designed to 1) reflect parameters that a remedy project team has a relatively 
direct ability to change and 2) encourage practices that would result in favorable 
changes to the metric values. 

 

 Encourage (not require) quantification of these metrics for cleanups. The methodology 
is a general framework to help site teams understand the remedy components with the 
greatest influence on the project’s environmental footprint. Quantifying the metrics can 
serve as an initial step in reducing the remedy footprint. The overall process allows 
those involved in the remedial process to analyze a remedy from another perspective 
and potentially yields viable and effective improvements that may not have been 
identified otherwise. 

 

 Provide technical suggestions on approaches to reduce the footprint of a remedy (but 
not guidance on prioritizing the footprint reduction efforts). 

 

 Expand technology transfer among stakeholders, by conveying lessons learned about 
footprint analysis conducted at numerous and varied sites undergoing remediation. 

 

 Provide a process for footprint analyses conducted on behalf of EPA and for use by EPA 
in evaluating footprint analysis results submitted by other parties under any cleanup 
program. 

 

In context of the methodology, “cleanup” 
or “remedy” generally refers to a remedial 
project, corrective action, or comparable 
effort conducted by government or private 
organizations to address contaminated 
sites under one or more programs.  
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1.3     Limitations 

 
The methodology is not intended to be a detailed life cycle assessment (LCA) nor does it 
discourage the use of LCA by remediation practitioners. Unlike an LCA, the methodology does 
not attempt to detail all natural resource inputs and all environmental outputs, nor does it 
include an “impact assessment” that converts emissions and metrics into environmental effects 
such as acidification, increased incidence of respiratory illness, human toxicity, or ecotoxicity. 
The methodology uses a suitable number of green remediation metrics to represent each of the 
green remediation core elements but limits the number of metrics to streamline the footprint 
analysis process. As a result, it is recognized that these metrics may not capture some 
environmental effects or footprints associated with a cleanup project. 

 
The methodology does not constitute an EPA requirement. Use of the methodology is intended 
to support the remedial process and to help improve the environmental outcome of cleanup 
efforts but not to disrupt, delay, or otherwise reduce protectiveness of a remedy. 
 
1.4     The Value of Footprint Analysis 
 
Greener cleanups can be implemented by applying best management practices (BMPs) without 
quantifying a remedy footprint or footprint reductions. EPA’s BMPs for green remediation 
address the most common cleanup activities posing opportunities for footprint reduction. Most 
of the BMPs involve qualitative measures and constitute relatively small modifications to 
standard operating procedures, such as instituting “no engine idling” policies for vehicles and 
machinery, substituting potable water with available gray water for onsite needs, and assuring 
maximum recycling of routine waste. Other BMPs may involve more significant process or 
equipment changes, such as installing an onsite renewable energy system to meet a portion of, 
or all of, the energy demand of cleanup equipment. 
 
Footprint analysis brings a number of benefits to a project, including the following: 
 

 Footprint reductions that might be achieved from making project improvements can be 
quantified. 

 

 Aspects of a cleanup that dominate the footprint can be highlighted, allowing the 
project team and stakeholders to more specifically target those aspects during remedy 
design and implementation. 
 

 A cleanup project can be analyzed from a different perspective, which may lead to 
footprint reduction as well as improvements in remedy effectiveness and efficiency that 
otherwise may not have been identified.  
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 Determining the footprint of a remedy can be a complex process depending on the level 
of detail and accuracy sought from the analysis. The decision of whether to conduct a 
footprint analysis, the structure and detail of the analysis, and the level of effort to 
conduct the analysis depend on several factors, including: 
 

 Intended use of the footprint results: Will the results be used to assist with determining 
the footprint for an entire organization or a portfolio of sites within the organization? 
Will the footprint be used to help document or quantify footprint reductions? 
 

 Complexity of a site cleanup: Is the cleanup likely to be dominated by one or two 
aspects such that footprint analysis is not necessary in order to determine the largest 
footprint contributors? Without undertaking calculations, is it apparent that the cleanup 
will have a very small footprint relative to other cleanups within an organization’s 
portfolio? Is the cleanup very complex (with many onsite and offsite components to the 
footprint) or is it relatively simple? 

 
The methodology does not dictate circumstances in which footprint analysis should be 
conducted. Users of the methodology are encouraged to practice professional judgment and 
consult with other environmental professionals to determine the usefulness of footprint 
analysis in a given set of circumstances. 

 
1.5     Level of Effort and Cost 
 
Application of the methodology is expected to add a negligible amount to the level of effort and 
cost associated with overall remediation and a fraction of any particular remedial activity, such 
as a remedy design or an optimization evaluation. For example, footprint analysis is expected to 
add approximately 10 percent to the level of effort or cost of an optimization evaluation or less 
than 5 percent to the level of effort or cost of a remedial design. The level of effort and cost will 
vary depending on the site complexity, experience in conducting footprint analyses, and the 
level of analytical detail. 

 
The level of effort to conduct a footprint analysis will vary depending on the cleanup project 
complexity, the availability of information, and prior experience. Most information used in a 
footprint analysis is generated during typical project phases or activities such as remedy design 
or remedy optimization and is documented in site reports. Coordinating a footprint analysis 
with these and other activities can help minimize the level of effort involved in footprint 
analysis. 
 
The methodology focuses on green remediation metrics and therefore does not include 
quantification of cleanup cost. The cost of implementing footprint reduction measures is 
expected to be considered separately by a project team and evaluated on a project-by-project 




