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Tracking Sustainable Remediation



Agenda

©Jacobs 20222

 Footprint Analysis Tools Background
 Best Uses of SiteWise and SEFA
 Case Studies
 Key Takeaways



A Brief History



Public domain footprint analysis tools
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SiteWise
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Inputs Outputs



SEFA
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Inputs Outputs

Onsite = 1.9%

Electricity Use 
= 72.8% 
Transportation
= 0.8% 

GHG Emissions

Total: 961 Tons

Other = 24.5% 



Flexibility Allows for User -Defined Emissions Factors
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 Increase footprint accuracy
− For products with a known 

emissions factor
− Updated/preferred values

 May be particularly important 
outside of the USA



Best Uses of SiteWise
and SEFA



Compare Alternatives
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10-15 hours per alternative 

Air pollutant emissions 
(NOx, SOx, PM10)

Resource use 
(water and energy)

Accident Risk

GHG
emissions



Evaluate Individual Alternatives
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 Consumables
− Identify onsite soil that can be used 

as backfill
− Evaluate alternate materials with 

lower footprints

 Residual handling
− Additional delineation to reduce 

removal volume
− Identify closer disposal facility

 Transportation of equipment
− Evaluate transportation via rail

8-10 hours per alternative 



Calculate Savings
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 Best Management Practice Implemented: 
− Select local waste disposal facilities to 

minimize transportation impacts. 

 Action: 
− Disposed of aqueous waste in an on-site 

groundwater treatment plant versus at an 
off-site facility. 

 Associated Impacts: 
− Avoided 26,000 road miles per year 
− Reduced road congestion and traffic 

through neighborhoods 

Estimated Annual Reductions
GHGEmissions (metric tons)

47

Energy Used (MMBTU) 
600

Cost
$100,000
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<1 hour per BMP



Case Study 1



Site Background
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 Debris disposal area
− Investigated since 1998

 Potential risk identified 
due to:
− Metals in soil
− Surface and subsurface 

debris



Remedy Evaluation
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 Alternative 1: No Action (not analyzed)
 Alternative 2: Removal and Offsite Disposal
 Alternative 3: Low Permeability Soil Cover



Remedy Evaluation
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 Alternative 1: No Action (not analyzed)
 Alternative 2: Removal and Offsite Disposal
 Alternative 3: Low Permeability Soil Cover



Case Study 2



Site Background
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 Former motor pool
− Investigated since 1996

 1,1,2,2-TeCA, TCE,  and 
daughter products in 
groundwater
− Concentrations indicative 

of DNAPL
− Constituting principal 

threat waste



Remedial Evaluation
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Remedial Evaluation
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Alternative Effectiveness Implementation Cost Environmental Footprint

Alternative 1 - No action Least Easy None None

Alternative 2 – ERD Effective Moderate- Hard Low- Moderate Low- Moderate

Alternative 3 – ISCO Effective Moderate- Hard Most expensive Moderate

Alternative 4 – HDD AS Effective Moderate Least expensive Highest



Remedial Design and Implementation
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Remedial Design and Implementation
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 AS milestones for system shut-
down
− COC reduction to below 100 

µg/ L within 50 feet of AS wells
− COC reduction demonstrates 

asymptotic trends

Estimated Annual Reductions
GHGEmissions (metric tons)

1,400

Cost
$100,000
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Remedial Design and Implementation
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 AS milestones for system shut-
down
− COC reduction to below 100 

µg/ L within 50 feet of AS wells
− COC reduction demonstrates 

asymptotic trends

Estimated Annual Reductions
GHGEmissions (metric tons)

1,400

Cost
$100,000
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https://www.epa.gov/energy/greenhouse- gas- equivalencies- calculator



Key Take-Aways



What tool should you use?
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SiteWise SEFA

Focus Compare multiple alternatives Evaluate one remedial alternative’s 
footprint

Developer Battelle, Naval Facilities Engineering 
Command, US Army Corps of Engineers

EPA

Structure Organized by remedy components Organized by core elements consistent 
with EPA’s Methodology

Parameters 
Calculated

CO2e- Energy - NOx - SOx- PM - Injury risk 
- Fatality risk - Lost hours

- CO2e- Energy - NOx - SOx- PM - Air 
toxics

Outputs Tables and Charts 

Cost Free!

Software Excel
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 These tools were designed to calculate the 
environmental footprint of remedial alternatives
− What if you want to include societal impacts?
− Or economic impacts?

 Project Size Matters
− Too small may be a waste of resources
− Too complex may be beyond the scope of a 

footprint analysis tool

 Easy to learn/easy to use
− Novice practitioner can make mistakes
− Advanced practitioner can harness full power of tool

Considerations and Challenges



Key Take-Aways
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 A powerful tool with many uses
− Compare remedies 
− Evaluate individual alternatives 
− Calculate savings 

 Tool flexibility improves footprint accuracy
 Benefits

− Additional line of evidence for remedy selection
− Identify areas of opportunity
− Take credit for footprint reductions

(<1 hour)

(10 – 15 hours per alternative)
(8 – 10 hours)



Want to Learn More?

 The Sustainable Remediation Forum 
(SURF) developed short training 
videos on how to use SiteWise and 
SEFA.
 Trouble accessing YouTube? Contact 

betsy.collins@ jacobs.com
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for video 
files. 

https://www.youtube.com/channel/ UC6DUyfCOiRJuhgZoI_GgNGw

mailto:betsy.collins@jacobs.com


Betsy Collins
Betsy.Collins@ jacobs.com
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