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Purpose and Scope 

The UST Branch introduces this Green and Sustainable Remediation (GSR) Guidance to 

advance the goals of Sustainable DC 2.0 and uphold the DOEE’s mission, vision, and 

values1. While adopting GSR practices remains voluntary, our aim is to inform and 

encourage the regulated community and stakeholders to incorporate GSR principles into 

their remediation efforts. Our long-term objective is to ensure that all Underground 

Storage Tank (UST) and Leaking Underground Storage Tank (LUST) cleanups are 

conducted using sustainable practices as outlined and recommended in this guidance, 

promoting environmental responsibility and sustainable outcomes.        

 

Disclaimer 

This document is prepared uniquely as guidance and does not contain any mandatory 

requirements with the exception at requirements found in the District of Columbia 

Underground Storage Tank Regulations, as set forth in Title 20 of the District of 

Columbia Municipal Regulations (DCMR), Chapters 55-70 (20 DCMR §§ 5500-7099. 

This guidance does not establish or affect legal rights or obligations and is not finally 

determined of any of the issues addressed. This guidance does not create any rights 

enforceable by any party in litigation with the DOEE.  

 

This guidance will be updated as needed. The current GSR Guidance Team includes 

LUST Case Managers [Nazmul Haque, Natalie Morales Hendricks, Deepak Singh, 

Temesgen Yimanie] and the Branch Chief [Fianna Phill]. Comments and concerns may 

be sent to “GSR Guidance,” UST Branch – 1200 First Street NE, 5th Floor, Washington, 

DC 20001, ust.doee@dc.gov, or to Nazmul Haque at 202.535.1330 or 

Nazmul.haque@dc.gov. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
1 https://doee.dc.gov/page/about-doee 
 

https://doee.dc.gov/page/about-doee
https://doee.dc.gov/page/about-doee
https://doee.dc.gov/page/about-doee
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1.0 INTRODUCTION  

 

1.1 Overview 

 

Green and Sustainable Remediation (GSR), in its broad strokes, is a concept and practice 

that involves thoughtfully planned and deliberate measures to effectively reduce or 

eliminate carbon emissions, reduce waste, reduce total energy, material, and water 

consumption during remediation of contaminated sites. Conventional remediation in 

years and decades past and present has focused mainly on the cost and efficacy of 

remedial strategies to achieve regulatory compliance and site cleanup goals.  Methods 

and strategies involve a myriad of approaches that revolve around efficacy, feasibility, 

and implementation costs. Although site cleanups have been successfully occurring, 

often, it is done completely without consideration and acknowledgment of the 

environmental impact of the cleanup effort itself (e.g., carbon emissions of equipment, 

vehicles, drilling rigs, waste haulers, waste treatment, energy consumption of active 

remediation systems, renewable energy, sample collection, shipping, and lab analysis, 

etc.). GSR is an approach to environmental cleanup that integrates sustainability 

principles into the remediation process. The objective of GSR is to minimize the 

environmental, social, and economic impacts of remediation while maximizing the net 

benefits to the environment and impacted communities. It involves evaluating and 

optimizing remediation activities to achieve cleanup goals in a manner that conserves 

resources, reduces greenhouse gas emissions, and enhances long-term site and 

community resilience. 

 

Since the turn of the century, there has been a growing recognition of the need to 

incorporate GSR into cleanup goals that has gained worldwide acceptance. It is practiced 

throughout the United States and abroad as we work to combat the global climate crisis 

and reverse anthropogenic environmental impact.  The District of Columbia as a city is 

actively pursuing sustainable and greener livability at an ambitious and achievable pace 

as established in the District’s more recent Sustainable DC 2.0 plan “to make DC the 

greenest, healthiest, most livable city.”   

 

DOEE’s mission is to improve the quality of life for the residents and natural inhabitants 

of the nation’s capital by protecting and restoring the environment, conserving our 

natural resources, mitigating pollution, increasing access to clean and renewable energy, 

and educating the public on ways to secure a sustainable future. Both DOEE and USTB 

have been working diligently to achieve this mission. For example, in 2009, former 

DOEE Director, Tommy Wells crafted “The Anacostia River Clean Up and Protection 

Act of 2009”, to implement $0.05 fee on disposable bags. This landmark legislation 

prompted thousands of District residents to curb the use of plastic bags and instead opt 

for reusable, green alternatives.  

 

The USTB has implemented GSR at LUST sites toward successful case closure. For 

instance, in 2017, phytoremediation was selected as the remedial technology for 

corrective action for LUST #90050 at 2800 12th Street, NE (Figure 1). A brief overview 

of phytoremediation is presented in Figure 1. The use of solar panels to run the 

remediation system at 3670 New Hampshire Avenue NW, Washington DC 20001, to 

https://sustainable.dc.gov/sdc2
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clean up groundwater has set another milestone to achieve DOEE’s mission (Figure 2). 

Thermal remediation was successfully used at a contaminated site located at 1818 New 

York Avenue, NE, Washington DC 20002, to clean petroleum and non-petroleum 

hydrocarbons (Figure 3). Figure 1 through Figure 3 are presented in Appendix A.  

These are simply two examples of greener remedial strategies, and additional LUST 

cases have included GSR approaches (e.g., other in-situ/subsurface applied remedial 

strategies such as bioventing, microbial injection, etc. for groundwater cleanup). 

 

USTB has established two goals: short-term and long-term, to implement GSR 

throughout our nation’s capital. The short-term goal is to evaluate and quantify the GSR 

practice at the LUST site(s) using the numerical tool presented in this guidance. The 

long-term objective will be to use these guidelines in addition to other robust 

qualitative/quantitative tools (Sitewise, Carbon Footprint Calculator, etc.) for any 

environmental projects to include GSR methods into their plans, selecting and prioritizing 

best management practices (BMPs), and tracking and documenting the BMPs 

implementation.    

 

DOEE’s USTB has developed this guidance to advance the Sustainable DC 2.0 within 

DC’s UST stakeholder community. Although DOEE has developed this GSR plan, it is 

not its sole user or facilitator. As the plan outlines, there are many stakeholders involved, 

including residents, developers, local (state) and federal government, and others.  

 

1.2 Tracking and Reporting 

 

GSR practices implemented at any UST and/or LUST Sites in the District are tracked 

internally within the UST-LUST database system. The site will also be reported to the 

Environmental Protection Agency (EPA) as a part of the green cleanup. GSR metrics 

may be shared with other state or federal agencies for trend analyses and similar study. 

 

1.3 Incentives 

 

In the absence of regulatory requirements, GSR practice is largely a voluntary practice 

driven by the goals and mission to reduce energy consumption, reduce waste and 

harmonize site cleanup with sustainable and meaningful outcomes.  Stakeholder will 

typically find incentives to consider GSR is simply more cost effective in the long term, 

and often short term of project planning and forecasting to case closure.  Incentive 

identification should be conducted in conjunction with the stakeholder identification 

process. Potential incentives could include grants, project recognition/award, reduced 

permit fee, expedite reviews and processing time for applications, reduced voluntary 

remediation action program (VRAP) application fee, carbon credits, etc.  Sustainable DC 

2.0 Program can provide acknowledgement/promotion for those GSR cleanups conducted 

at LUST sites. GSR Certifications will contribute beneficial value to DC's Environmental 

Sustainability Initiative. GSR Certification will recognize contributors who add value to 

other sustainable initiatives such as Leadership in Energy and Environmental Design 

(LEED) buildings, Energy Star, emission vehicles, and value to other sustainable 

initiatives such as LEED buildings, Energy Star, emission vehicles, and carbon footprint 

values. 
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2.0 PRINCIPLES OF GREEN AND SUSTAINABLE REMEDIATION  

 

The concept of sustainability is derived from the realization that the earth's natural 

resources are limited, that man's activity is depleting these resources at an alarming rate, 

and that this activity significantly affects the environment and quality of life. The concept 

of sustainability first manifested itself in the form of sustainable development, which was 

defined in the Brundtland Commission's 1987 report to the United Nations (United 

Nations, 1987) as "development that meets the needs of the present without 

compromising the ability of future generations to meet their own needs." With the 

increasing focus on the environment spurred by global climate change and resource 

conservation issues, the need for sustainability as a holistic approach to environmental 

management is of vital importance.  

 

Sustainable practices consider economic, environmental and social asepects of a project 

in a nexus as shown in the Venn diagram below (Figure 4). 

 

 
Figure 4: Pillars of Sustainability Aspect (Source: Rodriguez et al., 2002) 

 

2.1 Definitions 

 

GSR involves incorporating sustainable principles, practices, and measurable outcomes 

into every phase of a remediation project, starting from the initial site investigation 

planning and continuing through to the final closure of the site. This approach 

emphasizes minimizing the environmental impact, or "footprint," of remediation 
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activities. Key areas of focus include reducing energy consumption, lowering greenhouse 

gas (GHG) emissions, conserving water and raw materials, and promoting the beneficial 

reuse of the property after cleanup (Interstate Technology & Regulatory Council (ITRC), 

2011a; Ellis & Hadley, 2009). By addressing these factors, GSR ensures that remediation 

efforts are efficient, environmentally conscious, and supportive of long-term 

sustainability goals (American Society for Testing and Materials (ASTM) International, 

2013). 

 

Although the terms green and sustainable remediation are sometimes used 

interchangeably, they have generally evolved to mean different things. For the purposes 

of this document, green remediation and sustainable remediation are defined in Sections 

2.1.1 and 2.1.2. with the main differences lying in socioeconomic impact and extent of 

application. 

 

2.1.1 Green Remediation 

 

Green remediation is crucial in remedial actions to minimize environmental impacts, such 

as reducing greenhouse gas emissions (EPA, 2023). This practice takes place after a 

specific remedy has already been chosen and is implemented without formally 

incorporating environmental considerations into the earlier stages of evaluation and 

remedy selection (ASTM, 2013). Because the decision-making process for selecting the 

remedy does not take these environmental factors into account, green remediation is 

typically seen as uncontroversial (National Academies, 2011). 

 

The fundamental idea behind green remediation is to integrate sustainability principles 

into every phase of the cleanup process. This means considering how energy use, 

emissions, waste generation, and ecosystem disturbances can be reduced or managed 

efficiently throughout remediation activities (EPA, 2024). In this context, green 

remediation focuses on improving the chosen remedy's environmental performance 

during its implementation rather than influencing which remedy is selected in the first 

place (ITRC, 2011a). Over time, green remediation practices have primarily concentrated 

on environmental metrics such as energy efficiency, carbon footprint reduction, and 

waste minimization while generally excluding considerations of social and economic 

impacts (Suthersan et al., 2017). 

 

2.1.2 Sustainable Remediation 

 

Sustainable remediation encompasses the principles of green remediation and extends the 

practice to include detailed analyses of remedies as part of the design and selection of 

various alternatives. This approach integrates not only traditional environmental 

considerations but also an evaluation of economic and societal costs and benefits (EPA, 

2024). Unlike green remediation, which focuses primarily on the environmental impacts 

of how to remediate a site, sustainable remediation broadens the scope to address broader 

questions, such as whether remediation should occur and the extent to which it is needed 

(Sustainable Remediation Forum (SURF), 2011). 
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Analyses conducted under sustainable remediation are typically performed during the 

remedy selection phase and continue to be applied throughout the project lifecycle. This 

iterative process ensures that decisions remain aligned with environmental, social, and 

economic objectives as conditions evolve (National Research Council (NRC), 2013). By 

incorporating these comprehensive evaluations, sustainable remediation enhances 

decision-making, balancing protecting human health and the environment with broader 

sustainability goals. 

 

2.2 Consideration of Green and Sustainable Remediation (GSR) 

 

The U.S. EPA has established a comprehensive framework aimed at integrating 

sustainability principles into the remediation process. This framework recommends 

evaluating a set of five core elements, either qualitatively or quantitatively, to enhance 

the protectiveness of remedial actions without compromising their effectiveness or safety. 

It is designed to support active remediation processes and not serve as a deterrent to 

thorough clean-up efforts. Instead, it provides a structured approach to ensure that 

remedies remain robust while aligning with sustainability objectives (U.S. EPA, 2010). 

The overarching goal of this approach is to provide a remedy that reduces GHGs, energy 

and water use and promotes the use of renewable energy and resources, recycling and 

waste minimization, and land revitalization. The U.S. EPA core elements are depicted in 

Figure 5.  

 

 
Figure 5: Core elements of green remediation (Source: USEPA, 2011). 

 

2.2.1 AIR: Greenhouse Gas Consideration 

 

Increasing concerns regarding climate change have prompted major efforts across the 

globe to reduce GHG emissions caused by activities such as fossil fuel consumption. The 

six GHGs covered by the U. N.’s 1997 Kyoto Protocol2 include carbon dioxide (CO2), 

 
2 What is the Kyoto Protocol? | UNFCCC 

https://unfccc.int/kyoto_protocol
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methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs), perfluorocarbons 

(PFCs) and sulfur hexafluoride (SF6). The U.S. EPA’s current strategic plan calls for 

significant reductions in GHG emissions, as well as increases in energy efficiency as 

required by federal mandates such as Executive Order 13423: Strengthening Federal 

Environmental, Energy, and Transportation Management (Executive Order 13693, 2015).  

 

2.2.2 ENERGY:  Energy Consumption 

 

Energy consumption is a critical consideration in GSR because the energy used during 

remediation activities directly impacts the environmental footprint of the project 

(Contaminated Site Clean-up Information (CLU-IN), 2019). High energy use, particularly 

from non-renewable sources, contributes to GHG emissions, resource depletion, and 

increased costs (SURF, 2011; ITRC, 2011a). GSR aims to minimize energy consumption 

while maintaining the protectiveness and effectiveness of remediation efforts, aligning 

cleanup activities with broader sustainability goals (ASTM International, 2013). 

 

2.2.3 WATER:  Water Use and Reuse 

 

Water is an increasingly important resource. Water use and reuse in the context of GSR 

focuses on optimizing water management to align with sustainable practices during 

remediation efforts. It ensures efficient utilization of water resources while minimizing 

waste, pollution, and the ecological impact of remediation projects. This is a crucial 

element in advancing DC’s sustainability goals, which prioritize resource efficiency, 

resilience, and environmental stewardship. In DC where water was thought to be 

abundant, development and growth have taxed this resource to the point where resource 

protection and conservation has become a major concern. This emphasizes the 

importance of efficient water use and the implementation of sustainable practices across 

various sectors to achieve the city's long-term sustainability targets. 

 

2.2.4 LAND & ECOSYSTEMS:  Land Use 

 

Land is also considered a limited resource and critical to both ecological balance and 

socio-economic development. Recognizing its limited availability underscores the 

importance of sustainable management practices, particularly in the context of 

remediation and redevelopment. Evaluating the intended end use or potential reuse of 

contaminated or underutilized sites is pivotal in conserving existing green spaces and 

mitigating urban sprawl. By prioritizing sustainable land management, such practices not 

only preserve natural ecosystems but also foster the rejuvenation of communities through 

the transformation of brownfields into functional and productive spaces.  The end use or 

potential reuse of the impacted site will aid in the conservation of existing green space 

and assist in the revitalization of communities through brownfields redevelopment. 

 

2.2.5 Waste and Material Use and Recycling 

 

In recent years, an increased emphasis has been placed on waste material use and 

recycling due to concerns about limited landfill space, the introduction of pollution into 

the environment, and the need to conserve natural resources. Modifying remedies to 
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reduce waste and increase recycling opportunities has a significant impact in decreasing 

the environmental footprint of the remedy. This approach aligns with the principles of 

sustainability by conserving resources, reducing greenhouse gas emissions, and 

mitigating the impacts of waste disposal. 

 

There are several good reasons why project managers and responsible parties (RPs) 

should consider incorporating GSR into their remedial programs: 

 

➢ Although not currently required by code, DOEE Case managers and RPs can 

incorporate sustainable aspects into remedy selection and implementation, which 

will result in more sustainable and cost-effective remedies. However, 

environmental protection is the ultimate goal during remedy selection. At no time 

should incorporating sustainable aspects into selected remedies compromise 

environmental protection.   

 

➢ There is a growing awareness of sustainability within U.S. EPA and the regulated 

community. U.S. EPA issued the Superfund Green Remediation Strategy 

(USEPA, 2016a) that outlines a number of initiatives in this area. Organizations 

such as, the Department of Defense have already developed sustainable 

remediation policies and programs.  

 

➢ Implementing GSR should result in fewer resource - and energy-intensive 

remedies, which generally translates into lower environmental impacts and lower 

costs. 
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3.0 INTEGRATING GSR INTO ALL PHASES OF THE PROJECT CYCLE 

 

The planning stage, prior to selecting and implementing a remedy, presents the most 

significant opportunity to minimize the environmental footprint of remediation efforts. 

Although the most significant opportunity to influence sustainability metrics is at the 

remedy selection stage, there are opportunities to make a project more sustainable in all 

phases of the project life cycle. Sustainable concepts can be integrated during the 

planning phase, allowing for the identification and exclusion of less sustainable 

technologies. There may be occasions where the most sustainable remedy is not 

implemented at a site due to the increased time required to clean up the site, a potential 

increased public health risk, litigation-driven remediation, or a perceived or proven lack 

of effectiveness of the sustainable remedy. In these cases, once a final remedy is selected, 

project managers should look for ways to implement the selected remedy in the most 

sustainable or greenest manner possible. 

 

3.1 Regulatory Status 

 

Site remediation in DC is currently covered under the Underground Storage Tank 

Management Act of 1990 (D.C. Code § 8-113.01 et seq.) (the “Act”) and the District of 

Columbia UST Regulations, as set forth at Title 20 of the DCMR, Chapters 55-70 (20 

DCMR §§ 5500-7099) (DCMR, 2020). Specifically, DC Risk Based Corrective Action 

(DCRBCA), dated June 2011, describes in detail the various steps of comprehensive site 

assessment (CSA) and corrective action plan (CAP) for a LUST site remediation and 

closure. Currently, sustainability concepts may be incorporated into remediation projects 

voluntarily, as there is no codified requirement to incorporate or document sustainability 

considerations in either the remedy selection or implementation sections of the 

regulations. Future code revisions may require an evaluation of GSR considerations 

during remedy selection, implementation and throughout the project's life cycle. 

 

3.2 Sustainability Metrics 

 

Sustainable remediation incorporates the pillars of Environmental, Economic, and 

Social/Community influences. As such, this guidance document categorizes metrics so 

that they correlate to each of the pillars. The following are metrics that can be used to 

measure the sustainability of a remediation project organized under each of these pillars. 

All metrics are not applicable to all sites, and some metrics may be unique to specific 

sites that aren’t presented below. No standard set of metrics currently exists for 

evaluating the relative sustainability of remedial alternatives. 

 

3.2.1 Environmental Metrics 

 

Environmental metrics are the nuts and bolts of remediation and, in many ways, the 

simplest to measure. They can be segregated into basic categories that cover energy, 

GHG emissions, water, waste, and contaminant mass removal. 

 

Energy metrics cover the energy needed to conduct the remediation and include 

electricity, natural gas, propane and other solid or liquid fuels that are used or consumed 
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during the remediation process. These metrics also include any renewable forms of 

energy that are incorporated into or are generated by the remediation process. Metrics 

used to measure energy include kilowatt hours for electricity, pounds or cubic meters for 

propane and natural gas, and gallons for liquid fuels. 

 

GHG emissions are presented in pounds, kilograms, or tons of carbon dioxide equivalents 

(CO2e) and is a sum of all the GHGs emitted by the implementation and execution of the 

remedy. The environmental metric which measures water includes water consumed by 

the remedy, water produced or extracted by the remedy, and potential stormwater runoff. 

The output of this metric is presented in gallons. Waste generation and recycling is 

typically measured in tons. This metric is used to measure the total waste generated by 

remedy implementation at a site and the amount of material that can potentially be 

salvaged or recycled. Land use and ecosystem can be measured in total area disturbed or 

enhanced by the remedy. 

 

Contaminant mass removal rates are measured in units such as pounds, kilograms, or tons 

on a daily, monthly, or yearly basis. This metric measures the mass of contaminants that 

have been removed from a site or that has been remediated through a treatment process 

and the rate at which this occurs. 

 

3.2.2 Economic Metrics 

 

Cost is an integral part of remediation efforts and is a primary consideration following the 

priority of protecting human health and the environment. Economic metrics present the 

developed environmental metrics in terms of costs. Economic metrics consider the life 

cycle costs of the remediation, including capital costs and ongoing operation and 

maintenance costs. These costs can be expressed in terms such as dollars per unit of 

contaminant removed, costs for energy in dollars per kilowatt hour or dollars per British 

thermal unit (BTU), and costs for implementing green building/LEED applications. 

 

3.2.3 Social and Community Metrics 

 

Social and community metrics are used to measure the impact of the remedy on the 

community. These metrics can focus on quantitative criteria such as safety (which can be 

measured in total reportable incidents), traffic (which can be measured in vehicles per 

day), and fugitive dust, vapor, and noise (which can be measured in their relevant units). 

Social and community metrics may also include more qualitative metrics such as land 

reuse, engagement, jobs, building community assets (e.g. parks, greenspace, etc.), and 

transparency around community involvement in the remedial process. These metrics 

emphasize the importance of stakeholder engagement, public health, and equitable 

outcomes, ensuring that remediation activities not only address environmental concerns 

but also foster social well-being and community trust. Figure 6 shows some of the new 

metrics to consider when evaluating sustainability for a site. 
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Figure 6: New Metrics to Consider during Sustainability Evaluations 

 

3.3 Quantitative Vs. Qualitative Metrics 

 

As noted above, sustainability metrics can either be measured quantitatively, where there 

is an actual measurement taken, or qualitatively, where assumptions are made based on 

observation.  

 

Quantitative metrics are very focused and narrow in scope. The metrics are based on hard 

data and on what is empirically known about the remedy. They may include data related 

to the consumption and costs of energy and water, contaminant mass removal, how much 

waste is generated, etc. These metrics generally involve intricate engineering of the 

remedy. 

 

Qualitative metrics may be simpler to understand since they deal with the broader issues 

of sustainability and they can be better communicated to a non-technical audience. 

Qualitative metrics may be better suited to evaluate community and social benefits where 

hard data is difficult to discern. Qualitative metrics can also be used at small or simple 

sites where a detailed sustainability analysis to develop quantitative metrics is not 

warranted. 

 

Integration of Quantitative and Qualitative Metrics ensures a more comprehensive 

evaluation of remediation efforts. This integration provides both the precision of 

quantitative data and the contextual richness of qualitative insights. Integrating both 
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qualitative and Quantitative metrics can achieve balanced, transparent, and effective 

sustainability outcomes. 

 

3.4 Implementation Process of GSR 
 

The goal of the GSR process is to incorporate sustainability into all phases of the project 

life cycle: from site investigation through remediation and closure (Figure 7). 

Sustainability should be considered wherever possible, as long as environmental 

protection is not compromised. 

 

 
 

Figure 7: The GSR Process 

 

The opportunity to implement a sustainable remedial option should not be considered an 

occasion to implement a “do nothing approach” to remediation. When sustainability is 

applied correctly to remedial actions, it can have the benefit of reducing the overall 

environmental footprint of the remedy, as well as provide potential cost savings. 

 

When project managers go through the process of selecting and implementing remedial 

options, their thought process should first focus on the core elements of sustainability, 

how these elements can be measured or quantified, and what green management practices 

or considerations can be incorporated into the remediation to make it more sustainable. 

Figure 8 shows where sustainability can be implemented within DC’s remedial process. 

 

Generally speaking, the opportunities for applying sustainable remedial solutions increase 

along with the size and complexity of the project (Figure 9). As this figure also 

represents, opportunities for incorporating sustainability metrics also increase as the life 

cycle progresses, peaking at the remedy selection stage. 
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Figure 8: Consideration of Green and Sustainable Remediation (SURF, 2011) 

 

 

 
Figure 9: Opportunities for Incorporating Green and Sustainable Remediation 

Examples of activities that can be integrated at different points in the project life cycle 

are shown in Table 1 (SURF, 2011). 
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4.0 GSR PROCESS, EVALUATION AND IMPLEMENTATION  

 

The creation of a baseline or base case scenario allows for the comparison of a “standard” 

cleanup with “green or sustainable” cleanup options. The development of a baseline also 

helps identify opportunities for implementing sustainable remediation. The baseline 

evaluation quantifies a remedy’s sustainability footprint in terms of the core elements, 

allowing the project manager or RP to identify the core elements most adversely 

impacted by the remedy. Once the major impacts are known, sustainable strategies or 

techniques can be deployed to address these impacts, allowing for the greatest potential 

improvement in the sustainability of the remedy. 

 

4.1 Stakeholder Engagement 

 

Stakeholders collaborate with regulators, local communities, and other stakeholders to 

identify key concerns and opportunities. Site stakeholders are typically identified prior to 

selecting a remedy and may include federal and state regulators, local units of 

government (LUGs), responsible parties, the site owner or occupant, Native American 

tribes, local residents, and others such as neighborhood associations or economic 

development organizations. Additional examples of stakeholders are provided in the 

“Framework for Integrating Sustainability into Remediation Projects” by the SURF 

organization (SURF, 2011). 

 

Stakeholders for the GSR evaluation are usually a subset of this group, as not all 

stakeholders will be interested in the GSR evaluation or results. Stakeholders may be 

engaged at appropriate points throughout the GSR evaluation process. Prior to contact, 

their role in the GSR evaluation should be defined and documented in the planning step, 

including the extent of their potential impact on the project decisions. The mitigation of 

risks to receptors may not be undermined by the additional consideration of social or 

stakeholder concerns. 

 

In communicating GSR to stakeholders, it is important to begin with the objectives of the 

site investigation and risk evaluation towards the overall protection of human health and 

the environment. It is important to present a balanced message of the corrective action 

goals and site-specific considerations that collectively form the decision criteria for the 

selection of a remedy when corrective action is required. In most cases, more than one 

alternative will meet the corrective action goals. GSR is not a means of justifying a no-

action remedy (“greenwashing”) or justifying less remediation. The objective of GSR is 

to reduce remediation projects' environmental, social, and economic impacts. 

 

Specific to the potentially responsible party (PRP), stakeholder engagement should go 

beyond the Petroleum Release Notification requirements, Potential Receptor Surveys and 

Risk Evaluation Procedures at Petroleum Release Sites. Level I GSR should include 

stakeholder outreach beyond that completed in standard investigation or corrective action 

procedures to the degree possible without being cost or time-prohibitive. At this level, 

examples of additional outreach efforts could include public signage at the site or 

electronic correspondence sharing. Other ideas such as newsletter, public meeting, flyers, 

etc. should be discussed with PRP staff before completion. 
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If conducting a Level II GSR 

evaluation, the user should plan to 

conduct additional outreach to the 

surrounding community members, 

organizations, and city planning 

office to provide information on the 

intended investigation and/or 

corrective actions planned for the 

site and engage these stakeholders 

to participate in an exchange of 

information/ideas. Particularly, the 

user should gather information and 

opinions on beneficial historical 

uses of the site from the 

community/neighborhood perspective or city plan information that may assist in directing 

the end use of the site in concert with said plans or other city initiatives.  

 

If conducting a Level III GSR evaluation, the user should consider these and other 

avenues of community/stakeholder engagement, including concepts outlined by the US 

EPA Office of Community Engagement, found at https://www.epa.gov/ports-

initiative/environmental-justice-primer-ports-effective-community-engagement-methods 

(USEPA, 2024). 

 

4.2 Level Selection 

 

The tools and resources used to complete a GSR evaluation range from simple BMPs and 

qualitative approaches to complex life cycle assessments (LCA). The user can start by 

selecting the appropriate level of detail/effort for the GSR evaluation from the following 

sections. Tools and approaches specific to each level are presented in Section 4.3 of this 

document. 

 

4.2.1 Level I - BMPs 

 

The objective of this approach is to adopt practices based on common sense, promoting 

resource conservation and process efficiency, without attempting to quantify their net 

impact on the environment, community, or economics. 

 

4.2.2 Level II – BMPs and Simple Evaluation 

 

The objective of this approach is to combine BMPs with a simple evaluation of the three 

GSR aspects of economic, social, and environmental components. A quantitative 

evaluation at this level will mean selecting a simple tool to evaluate remedial options. 

 

4.2.3 Level III – BMPs and Advanced Evaluation 

 

This approach includes BMPs and an in-depth quantitative evaluation, which is intended 

to be utilized on projects where corrective actions are anticipated to last longer than five 
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years. Most Level III evaluations determine the best approach using an LCA-type 

evaluation of different alternatives, combined with weighting criteria. Applying LCA to a 

remedial activity would track the effects of production, transportation, use, and disposal 

of different materials and products associated with the activity. LCA accounts for energy 

and resource inputs as well as polluting outputs to land, water, and air. 

 

4.3 Perform GSR Evaluation 

 

This section provides users with a framework identifying how to evaluate, select, and 

implement GSR practices in each phase of a PRP project. 

 

• PRP project phases may include Limited Site Investigation or Remedial Investigation 

(LSI or RI),  

• Conceptual Corrective Action Design (CCAD),  

• Simple Corrective Action or Complex 

Corrective Action (Focused Investigation, Pilot 

Test, etc.), and Implementation/Operation and 

Monitoring.  

• Petroleum Brownfield Program (PBP) project phases include 

investigation (Phase I and II Environmental Site Assessments), 

• Response Action Plan (RAP)/Construction Contingency Plan (CCP), and  

• RAP/CCP Implementation. 

 

During planning, the user should have identified the appropriate GSR level they wish to 

employ. 

 

4.3.1 Level I - BMPs 

 

EPA has identified numerous BMPs, which are introduced and described at 

https://www.enviro.wiki/images/5/52/USEPA-2016-

Best_Management_Practice_Fact_Sheets.pdf (EPA, 2016b). Additional BMPs for site 

specific or contaminants specific are listed below:  

 

▪ ITRC Green and Sustainable Remediation Technical and Regulatory Guidance 

Document BMP tables per phase (ITRC, 2011b).  

▪ OSWER’s “Green Remediation BMPs: Sites with LUST Systems” (USEPA, 

2019). 

 

4.3.2 Levels II and III – Qualitative and Quantitative Tools 

 

If either a qualitative or quantitative (simple or advanced) approach is selected, 

identifying metrics for each evaluation is necessary. Qualitative and quantitative 

assessment tools have been developed to calculate environmental metrics to help consider 

all factors in designing and implementing remediation systems. These tools can range 

from simple decision trees and Excel spreadsheets to comprehensive life cycle 

assessments. The ITRC GSR Overview Document (2011) provides a number of tools 

D i f f e r e n t  P h a s e s  
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available for consideration in a GSR evaluation (see Appendix B: “Tools Designed for 

Site Remediation” of the Overview Document). Examples of publicly available, free, 

quantitative environmental aspect tools include:  

 

▪ SiteWiseTM (SURF, 2011) developed by Battelle, US Navy, and US Army Corps 

of Engineers (USACE)  

▪ Net Environmental Benefit Analysis (NEBA), developed by the Oak Ridge 

National Laboratory (Ecological Risk Analysis (ERA), 2003)  

▪ Any additional proprietary tools 

▪ DOEE Green Remediation Screening Tool (GRST) 

 

In the current state of the science of GSR, the DOEE USTB anticipates that the tools 

identified above will be most frequently utilized. If the user selects a proprietary tool to 

perform their GSR analysis, they should anticipate sharing the tool, assumptions, and 

calculations/derivatives with DOEE LUST Case Managers. 

 

 
Figure 10: Level Pyramid for GSR Selection (Source: SURF, 2011) 

 

The user should be cognizant of the complexity and data demands required of performing 

a Level II or III GSR evaluation. Resource demands are depicted in the graphic above, 

per the complexity of the evaluation tool. 

 

4.3.2.1 Sustainable Remediation Tool (SRT) 

 

SRT calculates certain environmental metrics, such as emissions, for specific remediation 

technologies and processes. The tool is comprised of a series of Microsoft Excel 

spreadsheets with two tiers of evaluation. Each corrective action technology may be 

evaluated at either tier. For each technology and in each tier of evaluation, sustainability 

metrics are calculated. These metrics are the following:  
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▪ Carbon Dioxide Emissions (CO2)  

▪ Nitrogen Oxide Emissions (NOx)  

▪ Sulfur Oxide Emissions (SOx)  

▪ Particulate Matter (PM10)  

▪ Total Energy Consumed  

▪ Change in Resource Service  

▪ Technology Cost  

▪ Safety / Accident Risk  

 

After calculating output metrics, several other features are available to help interpret the 

results. Users have the option to consider various scenarios for future costs of carbon 

dioxide offsets and energy. These costs consider the net present value over the project 

lifetime. Also available to users is a Stakeholder Roundtable, in which various parties can 

weigh each metric's importance. The group's weights are then compiled into a consensus 

set of metrics, which represents an equal compromise of metric weights for the group. 

These features allow users more flexibility and aid in the decision-making process.  

 

4.3.2.2 Site WiseTM Version 3.2 

 

Together with the USACE and Battelle, the Navy developed a tool called SiteWiseTM 

which can assist in calculating certain GSR metrics such as GHG footprint, energy 

consumption, water impacts, criteria air pollutants, and worker safety for different 

remedial alternatives. Tools such as SiteWiseTM or the Sustainable Remediation Tool 

(SRTTM), developed by the Air Force, help determine more sustainable options among 

different feasible remedial alternatives that are protective of human health and the 

environment. 

 

SiteWiseTM is a stand-alone tool developed jointly by the Navy, USACE, and Battelle 

that assesses the footprint of a remedial alternative/technology in terms of a consistent set 

of metrics, including (1) GHG emissions; (2) energy use; (3) air emissions of criteria 

pollutants such as NOx, SOx, and PM, (4) water impacts; and (5) worker safety. 

SiteWise™ first divides every remedy into four phases: 1) remedial investigation; 2) 

remedial action construction; 3) remedial action operations; and 4) long-term monitoring. 

Each of these phases includes activities undertaken, such as transportation, material 

production, equipment use, and residual management that impact the environment. The 

tool has been updated to include incremental costs due to footprint reduction activities. 

SiteWiseTM has also been updated to include life cycle impacts for all global impacts of 

all remedial activities included in the tool. SiteWise™ Version 3.2 is available on the 

SURF website (SURF, 2011). 

 

4.3.2.3 National Laboratory Environmental Sciences Division NEBA 

 

According to the Oak Ridge National Laboratory, Environmental Sciences Division, a 

NEBA is a methodology for comparing and ranking the net environmental benefit 

associated with multiple management alternatives. NEBAs can be conducted for various 

stressors and management options, including chemical contaminant mitigation, 

hydropower mitigation, global climate change mitigation (e.g., carbon sequestration), etc. 
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NEBA for chemically contaminated sites typically involves the comparison of the 

following management alternatives: (1) leaving contamination in place; (2) physically, 

chemically, or biologically remediating the site through traditional means; (3) improving 

ecological value through on-site and off-site restoration alternatives that do not directly 

focus on removal of chemical contamination, or (4) a combination of those alternatives. 

 

NEBA involves goals common to both Natural Resource Damage Assessment (NRDA) 

and remedial alternatives analysis for the Comprehensive Environmental Response and 

Liability Act (CERCLA) and related state regulations, e.g., valuing ecological entities, 

assessing adverse impacts, and evaluating restoration options. Oak Ridge National 

Laboratory is developing a framework for NEBA, with special application to petroleum 

spills in terrestrial, wetland, and aquatic environments. This framework is funded by the 

National Petroleum Technology Office of the U. S. Department of Energy. Primary 

information gaps related to NEBA include non-monetary valuation methods, exposure-

response models for all stressors, the temporal dynamics of ecological recovery, and 

optimal strategies for ecological restoration. 

 

4.3.2.4 Additional Tools 

 

Several additional tools can also be used to quantify GSR at any site. A few of them are 

presented below. 

 

CleanSWEEP: CleanSWEEP, software specific to the evaluation of using renewable 

wind or solar energy on remediation sites, is currently being beta-tested by Air Force 

Center for Engineering and the Environment (AFCEE) and their partners and is expected 

to be released publicly in the coming months. CleanSWEEP assesses the potential to 

switch from non-renewable energy to renewable energy to power remediation systems. It 

also evaluates the potential of using renewable energy based on a site's location away 

from the power grid. EPA provides facts and lessons-learned from modifying remedial 

systems with renewable energy alternative technologies through the following BMP fact 

sheet: https://www.clu-

in.org/greenremediation/docs/Integrating_RE_into_site_cleanup_factsheet.pdf. 

 

Remedial Action Cost Engineering and Requirements (RACER): AFCEE has also 

developed and utilizes the RACER software (Federal Remediation Technologies 

Roundtable, 2021), which estimates costs for all phases of environmental remediation 

projects, from site investigation through site closeout. The system enables users to 

develop and update cost estimates, evaluate and compare the cost of various treatment 

options, attempt to quantify environmental liability for budgeting or regulatory/financial 

disclosures, and develop a consistent approach for project budgeting. 

 

Life Cycle Assessment (LCA): LCA tools include:  

 

➢ Guidance for Performing Footprint Analyses and Life-Cycle Assessments for the 

Remediation Industry (SURF, Remediation Journal Summer 2011)  

➢ SimaPro LCA software at https://simapro.com/ (requires license)  
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Note that there are intensive resources for the above-mentioned tools, which are time-

sensitive and continuously upgraded. The SURF reference mentioned above is tailored to 

the needs of the environmental remediation industry. However, it may provide crucial 

data to consider in determining the total environmental, social, and economic impacts of 

a long-term remediation project (any system designed and operated for more than five 

years). 

 

4.3.2.5 DOEE Green Remediation Screening Tool (GRST) 

 

DOEE USTB developed a simple green remediation screening tool with a scoring system 

(Appendix C). There are more than 25 questionnaires under different categories, such as 

energy classification, recycling, ecological impact, and so on. Stakeholders go through 

each question and answer as yes/no and score accordingly. Once the scoring is 

completed, a site-specific grading can be calculated considering the total number of 

questions that are applicable to that site. The following grading system will be 

considered: 

 

A: > 80%  C: 40~60% 

B: 60~80%  D: <40% 

 

4.4 GSR Results Reporting 
 

Regardless of the tool being used, any GSR evaluation (Level 2 or 3) requires some 

method of comparing the multiple impacts of each alternative. For example, excavation 

may restore a parcel of land for community redevelopment faster than in situ 

bioremediation but generate more waste and cost more.  

 

Reporting requirements have been tailored to each PRP guidance document and phase of 

remediation. The results of the GSR evaluation should be documented or reported in each 

applicable PRP standard report form. If conducting a Level II or III evaluation, the user 

may opt to submit a separate GSR document after discussing the details of the evaluation 

with the assigned PRP project team. The level of documentation will vary depending on 

the approach used to conduct the GSR evaluation.  

 

Descriptions of the GSR practices should be concise but, above all, only pertaining to the 

site-relative activities. This information should document all assumptions, sources of 

information, and methods used to evaluate the effectiveness of GSR practices. Enough 

information should be provided to determine if the results are verifiable and to document 

the limits of the evaluation. The GSR evaluation should consider the environmental, 

social, and economic factors, including energy consumption, resource consumption, 

greenhouse gas emissions, critical pollutant air emissions, ecological impacts, impacts of 

pollutants on water, water use, worker safety, and community impacts. 

 

4.5 Best Practices for GSR Evaluation 

 

There are several best practices to keep in mind during any GSR evaluation, including the 

following: 
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➢ Use the simplest level of GSR evaluation that is needed to meet GSR goals. 

Advanced tools (Level 3) require additional data, time, and cost compared with 

simple tools (Level 2) or BMPs only (Level 1). Choose the level of analysis 

needed to meet site goals. For example, if a remedial technology has already been 

selected and implemented at a small UST site and the primary GSR goal is to 

make the remedy implementation process greener, BMPs would likely be 

appropriate. To improve awareness and conceptually evaluate remedial tradeoffs 

from a GSR perspective, a simple tool (Level 2) would be appropriate. Finally, if 

a detailed quantitative assessment is needed for various GSR metrics, an advanced 

tool (Level 3) is needed. GSR is more likely to be frequently implemented if the 

process is scalable and the appropriate level of detail is selected. 

 

➢ Keep the GSR process transparent. GSR evaluations are very site specific and 

require several different assumptions. Value judgments are inherent in the process 

of selecting GSR goals and metrics, as well as the relative importance of different 

metrics (i.e., the weighting process). In addition, the quantification of different 

GSR impacts varies based on the boundaries selected and the assumptions used. 

Combined with the relative newness of the practice, these aspects make it very 

important to keep the GSR process transparent. 

 

➢ Conduct an uncertainty analysis of GSR results. An uncertainty analysis aims to 

indicate how sensitive the GSR results are to changes in key assumptions. This 

may be as simple as evaluating how a change in relative weights used for GSR 

metrics could affect GSR results. For advanced Level 3 GSR evaluations, an 

uncertainty analysis can be conducted by changing key assumptions. Some tools 

(e.g., The BalancE3™ Tool) have built-in methods to take a range of input 

estimates and generate a range of probable outcomes (Ung et al. 2010). The 

uncertainty analysis might reveal that two alternatives have very similar GSR 

impacts, but a third alternative is consistently better or worse than the other two. 

 

As described in this document, the GSR process is adaptive and site-specific rather than 

prescriptive. The level of analysis is highly scalable. GSR has been implemented at a 

variety of sites ranging from small sites to large, complex sites, as illustrated by case 

studies (Appendix D). Finally, the GSR process outlined in this document provides an 

opportunity to integrate diverse stakeholder values and ideals into the overall remedy. 

Following the GSR process will improve stakeholder support for GSR, encourage GSR 

evaluations, and facilitate the implementation of greener and more sustainable practices 

during site remediation. 
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5.0 GSR APPLICATION PHASES  

 

GSR should be considered throughout all project phases including site characterization, 

remedy selection, remedial design and construction, and remedial operation and long- 

term monitoring. Each phase incorporates sustainability considerations to ensure 

environmental, economic, and social benefits throughout the project lifecycle. These 

phases align with standard remediation project workflows, including site assessment, 

remedy selection, design, implementation, and long-term management. 

 

5.1 GSR Considerations During Site Characterization 

 

Site characterization is the initial phase of a remediation project where the nature and 

extent of contamination are assessed. GSR should be considered throughout all project 

phases, including site characterization. Activities typically performed during site 

characterization that result in a significant footprint include well installation, soil borings 

and transportation of personnel, investigative derived waste (IDW) and samples. The 

primary impacts associated with these activities include increased GHG and criteria 

pollutant emissions, consumption of energy, and accident risk. 

 

There are several proven methods to optimize site characterization. The application of 

site characterization BMPs promotes improved efficiency and quality and minimizes 

environmental impacts and overall site cleanup costs. An EPA fact sheet provides BMP 

guidance on how to include green remediation practices in site investigation activities 

(EPA, 2019). 

 

Typical methods to reduce the footprint during site characterization include: 

 

➢ Efficient Data Collection: Use systematic planning during the development of 

the Uniform Federal Policy Quality Assurance Project Plan (QAPP) (USEPA, 

2005) to ensure only the data necessary to meet the project quality objectives 

(PQOs) are collected; 

➢ Streamline Characterization Process: Use the Triad approach to improve the 

efficiency of the site characterization process; 

➢ Use Efficient Sampling Techniques: Implement efficient sampling techniques 

such as passive sampling and proper equipment management; and 

➢ Minimize and Manage IDW: Use the above-described methods to minimize the 

generation of IDW. For any IDW generated, ensure its disposal is managed 

efficiently. 

 

Incentives will be provided to contractors to encourage green and sustainable approaches 

during site characterization. A cost analysis should be performed for each potentially 

applicable footprint reduction method to estimate the footprint reduction that would be 

achieved and the cost or cost savings associated with implementing it. 

 

Appendix E (SURF, 2011) describes in detail how to consider GSR during site 

characterization phase. 
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An overall footprint reduction method checklist during the site characterization is 

presented below (SURF, 2011): 

 

 
 

5.2 GSR Considerations During Remedy Selection 

 

Remedy selection provides the greatest opportunity to lower the overall remedy footprint. 

Selecting the most sustainable remedial option among the alternatives identified in a 

feasibility study (FS) or corrective measure study establishes a lower remedy footprint 

from the start. Most importantly, a selected remedial alternative must meet all of the 

applicable threshold criteria or performance standards, including the overall 

protectiveness of human health and the environment. Suppose more than one remedial 

alternative meets the threshold criteria. In that case, GSR evaluation of alternatives 



Green and Sustainable Remediation Guidance, USTB, DOEE  September 2025 

31 

 

should be included in the remedial alternative evaluation process to select the most 

feasible and sustainable process. 

 

Remedy selection is the most critical phase in a project for footprint minimization. While 

it is possible to minimize the footprint during the later stages of the project, the greatest 

benefit can be achieved by selecting the remedy that generates the smallest footprint at 

the start. In general, remedies that tend to have a small footprint are those that make 

appropriate use of passive systems and enhance natural processes. Examples of such 

technologies, as stated in the SURF memorandum (SURF 2011) include: 

 

➢ Consider using less intrusive sampling methods such as direct push and passive 

sampling methods during long-term monitoring (LTM) where appropriate. 

➢ Consider using remedial technologies that rely on plants to achieve remediation 

goals and sequester CO2, such as phytoremediation, evapotranspiration covers, 

and engineered wetlands. 

➢ Consider using in situ remediation technologies such as enhanced bioremediation, 

biowalls, and composting. 

 

When a technology is found not to be effective in meeting the cleanup goals and fails to 

achieve protectiveness, it is not suitable for that site. Highly energy-sensitive remediation 

systems should play an important role in site cleanup with a proper exit strategy.   

 

Appendix F (SURF, 2011) describes in detail how to consider GSR during the remedy 

selection phase. A GSR Assessment steps undertaken during the remedy selection stage 

are presented below (SURF, 2011):  
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5.3 GSR Considerations during Remedy Design and Evaluation 

 

Once a sustainable remedial alternative is chosen, there are still opportunities to reduce 

the remedy footprint through carefully selecting footprint reduction methods that make 

sense for the project. The key here is to perform the analysis required to determine which 

footprint reduction methods are cost-effective means of reducing the overall footprint. 

Activities undertaken during construction, such as transportation of material and 

personnel, residual handling, and material consumption all lead to adverse environmental 

impacts. During the design phase, the contribution of remedial activities during 

construction, remedial action-operation (RA-O) and LTM phases to the overall remedy 

footprint must be understood. This allows footprint reduction methods to target activities 

that contribute the most to the overall remedy footprint. During the design phase, it is 

also necessary to evaluate the cost and benefit of implementing each potential footprint 

reduction technique so they can be prioritized and selected for implementation. Some 

potential footprint reduction methods that could be evaluated during the remedy design 

phase are:  

 

➢ Retrofits to existing equipment to reduce emissions, 

➢ Material and waste minimization, 

➢ Energy conservation and efficiency, 

➢ Local material procurement, 

➢ Local contractor procurement to spur local jobs and reduce transportation needs, 

➢ Enhanced site worker safety measures and 

➢ Increased stakeholder engagement. 

 

A cost analysis can be performed to determine which methods will be most cost-effective 

in reducing the overall remedy footprint. It is important to consider the life-cycle cost 

impacts because many footprint reduction methods result in increased initial cost but 

have a reduction in operating cost, usually due to savings in the use of energy, water, 

emissions, resources, and materials. Depending on economic conditions, some of these 

methods will have a short payback period and a high return on investment (ROI). In other 

cases, the payback period may be longer, requiring a judgment on whether the approach 

will be cost-effective in the long term. Therefore, the approach to include footprint 

reduction methods into the remedy design phase would be: 

 

➢ Perform or update the baseline sustainability assessment. 

➢ Identify high footprint elements in a remedial action. 

➢ Develop a list of potential footprint reduction methods. 

➢ Perform cost and footprint sensitivity analysis. 

➢ Prioritize footprint reduction methods for implementation. 

➢ Include the selected footprint reduction methods in the remedial action design. 

 

This approach is also represented as a flowchart in Figure 11. In cases where a formal 

remedy design is not completed, this approach for identifying footprint reduction 

methods can be completed during the procurement process: 
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Figure 11: Flowchart Representing the General Methodology That Can be 

Adopted to Reduce the Remedy Footprint During the Design Phase 

 

An overall footprint reduction methods checklist during the remedial design and 

construction phase is presented below (SURF, 2011) and in Appendix G: 

 

➢ Energy star products use 

➢ Energy efficient lighting and heating, ventilation, and air conditioning (HVAC) 

systems for all site trailers and buildings 

➢ Energy conservation using premium efficiency motors and variable frequency 

drives (VFDs) for equipment  

➢ LEED principles consideration for all landscaping and construction  

➢ Idle management control plan  

➢ Alternative fuels use 

➢ Alternative transportation, such as rail and hybrid cars for personnel, equipment, 

and material transportation 

➢ After treatment, retrofits for diesel engine vehicles 

➢ Considerations for contractor procurement to be local disadvantaged 

subcontractors 

➢ Local material sourcing for all site activities 

➢ Minimal to zero waste generation by reduction, reuse, and recycling of all 

construction and demolition debris  

➢ Sourcing waste to waste-to-energy plants 

➢ Considering minimal invasive and least energy-intensive site activities 

➢ Considering the use of products that have EPA Water Sense certification 

(http://www.epa.gov/WaterSense) 
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➢ Passive sampling technologies (where applicable) 

➢ Consider remote data procurement or telemetry for monitoring to reduce travel  

➢ Minimal ecological impact considerations to reduce destruction of site natural 

resources 

➢ Consider low-impact drilling options such as direct push technology if feasible  

➢  Comply with all applicable health and safety requirements, including site worker 

safety and health plans, proper protective equipment for all site work, daily log of 

any site accident to reach zero accident work 

➢ Stakeholder communication and engagement on all issues 

➢ Land use controls and restrictions are always in sight 

➢ Minimize community impact of remedial activities 

➢ Inventory of fuel, energy, water, material, and chemical  

➢ Proper documentation and records to verify sustainability metrics later in the 

remedial action 

➢ Consider site restoration using native plants 

 

5.4 GSR Considerations during Remedial Action Operation and Long-Term 

Monitoring 

 

The implementation of GSR during the RA-O and LTM phases is very similar to what is 

done during the design and construction phases with two important differences. The first 

difference is that optimization reviews must be performed periodically, and during each 

of these reviews, GSR should be included in the analysis. Undertaking GSR practices 

during remedial operation and optimization will often lower energy and material use, 

ultimately leading to cost avoidance. The second difference is that exit strategies should 

be continually evaluated, and GSR should be part of that exit strategy. To achieve this 

objective, it is essential to track performance data as well as GSR metrics, documenting 

all system inputs and outputs. 

 

The following stepwise approach should be used to implement GSR practices during RA-

O and optimization (SURF, 2011): 

 

➢ Perform an optimization review, including evaluating RAOs, CSM, remedy 

performance, operating cost, and alternative remedial options. 

➢ Perform a sustainability assessment of any recommended alternative remedial 

options. 

➢ Compare remedy performance and sustainability metrics for the existing remedial 

system and any recommended alternative remedial options. 

➢ Evaluate potential footprint reduction techniques for the recommended remedial 

approach (i.e., the existing remedial system or recommended alternative remedial 

option). 

➢ Implement any footprint reduction techniques as appropriate based on evaluating 

the impact on overall remedy footprint and costs. 

➢ Oversee proper implementation of selected footprint reduction methods and 

document activities to verify sustainability metrics. 

➢ Track contaminant removal with GSR metrics to implement exit strategies and 

support system shut-down recommendations. 
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6.0 CONCLUSIONS  

 

The primary benefit of GSR is maximizing the overall net environmental benefit of a 

remedial action by minimizing the remedy footprint resulting from the remedial action 

activities. Implementing GSR can help to identify methods for using natural resources 

and energy efficiently, reducing negative environmental impacts, minimizing or 

eliminating pollution at its source, and reducing waste to the greatest extent possible. 

GSR improves the remedial action by maximizing the overall environmental benefit 

while still meeting the existing requirements for site cleanup. 

 

Implementing GSR also helps achieve goals set forth by DOEE’s mission and vision, 

which require reducing GHGs, energy consumption, and potable and industrial water use 

by federal agencies. Using GSR to identify methods to minimize the footprint of a 

remedial action supports the mission for effective site remediation in an environmentally, 

economically sound, and sustainable manner. GSR also supports the DOEE’s goal to 

decrease energy demand for existing and future remedial systems and consider other 

systems options to minimize systems environmental impact. 

 

GSR considerations should be made at every phase of the remedial action. Agencies and 

stakeholders should be engaged early in the process to assist with reviewing GSR 

assessments and footprint reduction methods throughout the remedial action. The general 

approach to include GSR metrics during any remedial phase is to determine and prioritize 

metrics for the site, establish a methodology to quantify or characterize each metric, 

obtain consensus on metric weighing against each other and traditional criteria, identify 

footprint reduction methods, and prioritize, select, and document the footprint reduction 

methods implemented within the stipulated budget. This approach can easily be tailored 

for remedy selection, design, construction, operation, and long-term management. 

 

During the remedy selection phase, selecting a relatively more sustainable option by 

conducting a baseline assessment of the footprint of the feasible remedial alternatives 

using SiteWiseTM or similar tools provides the greatest benefit to reduce the overall 

footprint of the environmental remediation program. After selecting a sustainable option, 

further footprint reduction technologies can be evaluated based on a sensitivity analysis.  

During RD, selecting a footprint reducing technology for the activities that contribute the 

most to the overall footprint of the remedial action leads to a more sustainable remedial 

alternative than initially selected. It is important that all aspects of footprint reduction 

technologies be evaluated. For example, the use of alternative fuels is site-specific 

because the increased NOx emissions may have a greater impact than the carbon 

emissions of conventional fuel.  

 

Some footprint reduction technologies that are cost-effective in the long term can be 

capital intensive, requiring budget appropriation accordingly. A proper cost analysis and 

GSR sensitivity analysis should be performed to ensure that the most cost-effective GSR 

practices are implemented, considering the project's lifecycle. Considering sustainability 

during the development of exit strategies will also help to reduce the overall remedy 

footprint further. Tracking GSR metrics during RA-O and LTM is also important to 

verify the success of any footprint reduction technologies implemented. 
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Appendix A 

Figure 1 through Figure 3 

39



Figure 1: Phytoremediation Application at a DC Site to cleanup petroleum hydrocarbons 
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Figure 2: Use of solar panels to run remediation system at a DC Site to clean up petroleum 
impacted groundwater 
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Figure 3: In-situ thermal remediation at a former IBM Site located in DC to cleanup petroleum and 
non-petroleum impacted groundwater 

42



Appendix B 

Tools Designed for Site Remediation 
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Appendix C 

Green Remediation Screening Tool (GRST) 
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Appendix E 

SURF Metrics Toolbox – Remedial Investigation 
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Appendix F 

SURF Metrics Toolbox – Remedial Selection 
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Appendix G 

SURF Metrics Toolbox – Remedial Design 
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