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What is GSR?
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GSR: Green and Sustainable Remediation 

“the practice of considering all 
environmental effects of 
remedy implementation and 
incorporating options to 
minimize the environmental 
footprint of cleanup actions”
     
 -DER-31

https://extapps.dec.ny.gov/docs/remediation_hudson_pdf/der31.pdf
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GSR: Green and Sustainable Remediation 
 The goals are to reduce total energy, air 

pollutants, green house gas emissions, water 
use, and overall waste while conserving 
materials, increasing renewable energy, 
preserving water quality, and protecting land 
and ecosystems   

 Key items include — project planning, footprint 
analysis, best management practices (BMPs), 
and climate resiliency

DEC’s GSR and Climate Resiliency in Environmental Cleanups - 
NYDEC

https://dec.ny.gov/environmental-protection/site-cleanup/brownfield-and-state-superfund-programs/decs-gsr-and-climate-resiliency-in-environmental-cleanups
https://dec.ny.gov/environmental-protection/site-cleanup/brownfield-and-state-superfund-programs/decs-gsr-and-climate-resiliency-in-environmental-cleanups
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PEJA and DAC’s

“All state agencies, offices, authorities, and 
divisions shall also prioritize reductions of 
greenhouse gas emissions and co-pollutants in 
disadvantaged communities as identified pursuant 
to such subdivision 5 of section 75-0101 of the 
environmental conservation law.”

-Climate Leadership and Community Protection 
Act (2019)
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GSR Policy and 
Guidance
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Current Policy Goals – The Climate Act 

New Yorks Climate Leadership and Community Protection Act requires that NYS 
reduces GHG emissions by 40% by 2030. By 2050 decrease emissions by 85% and 
have carbon neutral operations

Key Features:
• Greenhouse gas emission reduction
• Waste minimization/water conservation
• Sustainable transportation
• Species and habitat protection
• Infrastructure Resilience 
• Climate Justice and establishing emissions registry

Greenhouse Gas Emissions Reduction - NYSERDA

https://www.nyserda.ny.gov/Impact-Greenhouse-Gas-Emissions-Reduction
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Executive Order-22 and Commissioner 
Policy 49

 EO-22: Directing State Agencies to 
Adopt a Sustainability and 
Decarbonization Plan

 CP-49: DEC directly to reduce GHG 
emissions and comply with CLCPA

 DER-10: Technical Guidance for Site 
Investigation and Remediation

 DER-31: Green Remediation (More to come 
on this later!)
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How do we implement GSR?
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Energy and Emission Reductions
♦ Reduced emissions of PM, SOx, NOx, and greenhouse 

gases
» Maintaining, repowering, or retrofitting diesel engines…

♦ Energy efficiency practices
» High-efficiency equipment
» Variable frequency drives
» Low-emission vehicles and carpooling
» Use of local materials and services 
» Combined heat and power

♦ Renewable energy
» On-site renewable energy
» Purchased renewable energy

An off-grid, 770-watt 
PV system at 
Brooks Camp, AK, 
powered an air 
sparging pump used 
for treating 
groundwater 
contaminated by 
former underground 
storage tanks. 
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Water Conservation
♦ Seek beneficial use of extracted/treated water
♦ Optimize capture zones of pump and treat (P&T) systems
♦ Divert clean water around 

impacted area
♦ Infiltrate diverted storm water 

for aquifer storage
♦ Use less-refined water resources 

when possible
♦ Manage stormwater runoff Portable closed-loop wheel washing systems 

for reducing onsite and offsite track out 
during construction
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Materials and Waste
♦ Reduce Material Use

» Alternative materials or chemicals
» Materials with recycled content
» Materials from waste products

♦ Source unrefined materials locally 
and/or from recycled sources

♦ Minimize hazardous and 
non-hazardous waste 
generated onsite

♦ Recycle waste generated on site Use of passive diffusion bag 
samplers reduces or eliminates 
purge water associated with well 
sampling. 
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Ecosystem Services
♦ Protection of valuable “ecosystem services” at sites during cleanup
♦ Metrics are under development, examples may include:

» Soil erosion control
» Nutrient uptake and water quality protection
» Wildlife habitat
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Understanding and Reducing a Project's 
Environmental Footprint 
♦ Modelling and tracking using appropriate software is critical For 

example, SEFA and SiteWise 

♦ Provides common footprint metrics 
and a process to quantify them

♦ Based on lessons learned from 
multiple projects

♦ Goal of an assessment – Identify the most significant contributors 
to a project’s environmental footprint and better focus efforts to 
reduce it

♦ Includes common conversion factors, contents of materials 
frequently used for cleanup, and typical energy demands of 
equipment deployed in the field

Image: CluIN-EPA core elements of GSR
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Footprint Reduction in Remedies 
♦ Consistent with science and 

engineering principles 
♦ Minimizing footprints and large 

footprint reductions come from…
 Well-characterized source areas and 

contaminant plumes
 Appropriate remedy selection
 Sound engineering
 Streamlined performance monitoring
 An accurate conceptual site model 

(CSM)

…then, focus on greening the resulting 
remedy
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Footprint Reporting Metrics
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Current Concerns for GSR Implementation

3-18

Justification for 
less protective 

cleanups

Greenwashing

Cost

Regulatory 
Burden 

Metrics

The Rise and Future of Green and Sustainable Remediation

https://www.thgadvisors.org/wp-content/uploads/2014/03/The-Rise-and-Future-of-Green-and-Sustainable-Remediation.pdf
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Best Management Practices
EPA and DEC BMPs for “Greener Cleanup” including

• Excavation and Surface Restoration (EPA and DEC)
• Site Investigation and Environmental Monitoring (EPA)
• Pump and Treat Systems (EPA and DEC)
• Soil Vapor Extraction (EPA and DEC)
• Materials and Waste Management (EPA)

ASTM Standard Guide for Greener Cleanups
CLU-IN | Strategies & Initiatives > Green Remediation Focus

https://clu-in.org/greenremediation/bmps
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Don’t Forget Climate Vulnerability! 
♦ Climate change poses a growing threat to 

remedies implemented at sites across the 
state. ​

♦ Various changes in climate hazards (floods, 
storm surge, storms, etc.) can disrupt 
services, damage property, and put 
engineering controls at risk. ​

♦ To account for the impacts of Climate 
Change, we need to build resilience into our 
remedial designs. 

♦ Climate Screening Checklist (Climate 
Screening Checklist with Example)

Tioga Casting Site during Hurricane Irene- 2011

https://dec.ny.gov/sites/default/files/2024-04/climatescreenchecklist.pdf
https://dec.ny.gov/sites/default/files/2024-04/climatescreenchecklist.pdf
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Examples of GSR 
in Action!
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Case Study – Lawrence Aviation (152016)
Site Management upgrade to GW treatment system
 Geothermal – offsets 4-5 metric tons of CO2 annually
Green Infrastructure: locally sourced, sustainable material
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Old Erie Canal (622006)
♦ Utilizing rail to transport waste to the 

final disposal facility reduces 
emissions by 321-tons of CO2 or 
approx. a 70% reduction

♦ Bank armoring 

♦ Backfill and topsoil were sources 
locally (8 miles away)

♦ Reuse of site preparation materials 
(wood) during site restoration
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Bethlehem Steel Wind and Solar Farm (BCP)
14 turbines, diverting >2,000 tons of CO2

13,000 solar panels, generate 4 megawatts/year (power 656 
homes)
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Utica City Dump (633015)
Canals donated 65,000 Cubic Yards of navigable dredged material (NDM). 
The sediment was tested, transported, and staged at Utica Dump to be 
used as backfill to cover a portion of the landfill 

Additionally, the city of 
Utica and the DEC are 
working together to 
eventually place a solar 
farm on the site as well! 
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Case Study: Use of Rail at 
Adirondack Steel (401039)

Intermodal containers transported to Indianapolis via rail 
prior to being transloaded to trucks for final disposal at the 
Heritage Environmental Services Subtitle C Landfill located in 
Roachdale, Indiana offers significant reduction in 
Greenhouse Gas Emissions.

Former Adirondack Steel Site Colonie, NY
• Front-end and back-end drayage from project site to Disposal 

site railyard = 45 miles by truck.

• Rail drayage from Port of Albany railyard to Indianapolis, IN 
railyard = 785 miles.

• CO2 emissions for truck miles = 20-tons.

• CO2 emissions for rail miles = 92-tons.

• CO2 emissions if hauled by truck the full distance (830 miles) = 
370-tons.

• Utilizing rail reduces emissions by 258-tons of CO2 or approx. a 
70% reduction.
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GSR 
Developments and 
Updates
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Guidance Document: DER-31 
•Considering the environmental impacts of treatment 
technologies and remedy stewardship over the long term when 
choosing a site remedy;
•Reducing direct and indirect GHG and other emissions;
•Increasing energy efficiency and minimizing use of non-
renewable energy;
•Conserving and efficiently managing resources and materials;
•Reducing waste, increasing recycling and increasing reuse of 
materials which would otherwise be considered a waste;
•Maximizing habitat value and creating habitat when possible;
•Fostering green and healthy communities and working 
landscapes which balance ecological, economic and social 
goals; and
•Integrating the remedy with the end use where possible 
and encouraging green and sustainable re-development.
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Updates
♦ DER-31: in the process of being updated

♦ Public Newsletter, Greenup the Cleanup

♦ Templates:

♦ RAWP

♦ PRAP/ROD

♦ FER

♦ SMP
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Fort Edward-

 Alternative Mowing trial program-
100 sheep will be rotationally 
grazed on the property reducing 
the GHG emissions of upkeep
 Solar Panels- about ~5 megawatts 

of electricity will be produced 
annually
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Dashboard- Greenhouse Gas Emissions
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Dashboard- Renewable Energy
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Thank You 
Brianna Scharf
Assistant Engineer
625 Broadway
Albany, NY
Brianna.Scharf@dec.ny.gov
(518) 402-5987

Kira Bruno 
Environmental Program Specialist Trainee 1
625 Broadway
Albany, NY
Kira.Bruno@dec.ny.gov
(518) 402-8068

Sign up for our newsletters: DEC Delivers: Email 
Newsletters - NYSDEC 
GSR Public Webpage:  DEC’s GSR and Climate Resiliency in 
Environmental Cleanups - NYSDEC

mailto:Brianna.Scharf@dec.ny.gov
mailto:Kira.bruno@dec.ny.gov
https://dec.ny.gov/news/dec-delivers
https://dec.ny.gov/news/dec-delivers
https://dec.ny.gov/environmental-protection/site-cleanup/brownfield-and-state-superfund-programs/decs-gsr-and-climate-resiliency-in-environmental-cleanups
https://dec.ny.gov/environmental-protection/site-cleanup/brownfield-and-state-superfund-programs/decs-gsr-and-climate-resiliency-in-environmental-cleanups
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