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GSR: Green and Sustainable Remediation

DEC’s GSR and Climate Res

“the practice of considering all Environmental Cleanups
environmental effects of
remedy implementation and P ——

incorporating options to D et e s 1 5 1 e e

strategies are to reduce total energy use and increase the percentage of energy from renewable resources; reduce air pollutants and greenhouse gas

emissions; reduce water use and preserve water quality; conserve material and reduce waste; and protect land and ecosystems.

[ 4 [ 4 [ 4 [ 4
Brownfield And Superfund
m ln lm'ze th e en V'ron m en tal = Regulation Additionally, remedies at contaminated sites may be vulnerable to the impacts of climate change and extreme weather events. DEC requires an
approach that raises awareness of these vulnerabilities and evaluates climate change as a standard operating practice in cleanup projects. The
footprint of cleanup actions”

approach involves periodic screening of remedy vulnerabilities, prioritizing the steps to adapt to a changing climate, and identifying measures to assure

Y Brownfield Cleanup Program . - .
climate resilience of cleanup sites.

Environmental Restoration
Program Key Points to Consider

« Green Remediation requires that we widen our view of the environment when we contemplate protection of the environment. It is not just on and near

Finalizing Remedial Projects:
. . the remediation cite It alan inclides siich thinas as the indirect imnacts of aeneratina electricitv to nower remediation avatema which conld he

-DER-31
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https://extapps.dec.ny.gov/docs/remediation_hudson_pdf/der31.pdf

GSR: Green and Sustainable Remediation

= The goals are to reduce total energy, air FOS

pollutants, green house gas emissions, water r_=>
Land &

use, apd oyerall V\{aste while conserving Ecosystems
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

Atmosphere
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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

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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.
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 The Climate Act requires New York to reduce
« Waste minimization/water conservation economy-wide GHG emissions 40% by 2030
« Sustainable transportation and 85% by 2050 from 1990 levels.

« Species and habitat protection
« Infrastructure Resilience
« Climate Justice and establishing emissions registry

Greenhouse Gas Emissions Reduction - NYSERDA
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https://www.nyserda.ny.gov/Impact-Greenhouse-Gas-Emissions-Reduction

Executive Order-22 and Commissioner
Policy 49

» EO-22: Directing State Agencies to

Adopt a Sustainability and | gt i
Decarbonization Plan -

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

= DER-10: Technical Guidance for Site

Issuing Authority: Commissioner Basil Seggos

n Ve Sti g ati O n a n d Re m e d i ati O n Date Issued: October 22, 2010 Latest Date Revised: December 14, 2022

= DER-31: Green Remediation (more to come
on this ater) o Bl e

Conservation




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...

- An off-grid, 770-watt

.} PV system at
4%~ Brooks Camp, AK,

§ powered an air
sparging pump used
for treating
groundwater

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

§ contaminated by
. former underground
storage tanks.

¢+ Renewable energy

» On-site renewable energy
» Purchased renewable energy ~' York
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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 Iess-re_fined water resources
when possible

for reducing onsite and offsite track out rk | Department of
during construction STATE | Environmental
Conservation

¢ M an ag e Sto rmwate r run Off Portable closed-loop wheel washing systems ngw |




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 s WL PG
non-hazardous waste ‘
generated onsite ~

Use of passive diffusion bag

¢+ Recycle waste generated on site sarmplons 1educes or Siminates
purge water associated with well NEW | pepartment of
sampling. SYATE | Environmental
Conservation




Ecosystem Services

¢ Protection of valuable “ecosystem services” at sites during cleanup

¢ Metrics are under development, examples may include:
» S0il erosion control

» Nutrient uptake and water quality protection
» Wildlife habitat

Department of
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Understanding and Reducing a Project's ',

Environmental Footprint

¢

Modelling and tracking using appropriate software is critical For p;5iarials

example, SEFA and SiteWise 2 Waste Energy
Provides common footprint metrics

and a process to quantify them 7 Air &
Based on lessons learned from Ecosystems Atmosphere
multiple projects Water

Goal of an assessment — Identify the most significant contributors

to a project’s environmental footprint and better focus efforts to

reduce It Image: ClulN-EPA core elements of GSR

Includes common conversion factors, contents of materials
frequently used for cleanup, and typical energy demands of ~ YoRk
equipment deployed in the field
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Footprint Reduction in Remedies

¢ Consistent with science and

engineering principles | - -
¢+ Minimizing footprints and large £\ Rl
footprint reductions come from... § =
. o
» Well-characterized source areas and -
contaminant plumes i e o B
» Appropriate remedy selection 5 W e N | e merenseams o uum
. . g - Chalky Lime Mud (poorly consolidated)
» Sound engineering E wadoumcontmng e N 4 o
» Streamlined performance monitoring g R
> An accurate conceptual site model - -
(CSM) I A Lo haveant o)
Department of

Environmental
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Footprint Reporting Metrics

Core ‘ Unit of Aleiric
Element Metric Measure Value
MEW-1 | Refined matenials used on site . tons
M&W-2 | Percent of refined materials from recycled or waste material percent
i M&EW-3 | Unrefined matenials used on sne tons
::1'-:::_:;1: M&EW-4 | Percent of unrefined matenals from recycled or waste materal percent
M&EW-5 | Onsite hazardous waste generated tons
MEW-6 | Onsite non-hazardous waste generated tons
M&W-7 | Percent of total potential onsite waste that is recveled or reused percent
Onsite water use (by source)
W-1 - Source, use, fate combmahon #1 mulbions of gals
Water W-2 Source, use. fate combination #2 millions of gals
W-3 - Source, use, fate combination #3 mullions of gals
W-4 - Source, use, fate combination #4  millions of gals
E-1 Total energy use | MM B
E-2 Total energy voluntanly dermed from renewable resources
Energy E-2A Onsite generation or use and biodiesel use MMB
E-2B - Veoluntary purchase of renewable electnicaty MWh
E-2C - Volmtary purchase of RECs MWh
A-1 Onsite NOx, SOx, and PM 10 ennssions [hs
A-d Onsite HAP enmssions Ibs
Axr A-3 Total NOx, SOx. and PM 10 enussions Ibs
A-4 Total HAP emussions [hs
A-5 Total GHG emussions tons C0ne
Land &
Ecosystems Cualitative description
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Current Concerns for GSR Implementation

Justification for
less protective
Metrics cleanups

Regulatory

Burden Greenwashing

NEW | Department of
STATE | Environmental

YO
The Rise and Future of Green and Sustainable Remediation ; Conservation



https://www.thgadvisors.org/wp-content/uploads/2014/03/The-Rise-and-Future-of-Green-and-Sustainable-Remediation.pdf

Best Management Practices

EPA and DEC BMPs for “Greener Cleanup” including

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

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)

Department of
Environmental
Conservation
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https://clu-in.org/greenremediation/bmps

. u_
Don’t Forget Climate Vulnerability!

+ Climate change poses a growing threat to ’_ e ‘ " | "‘ :l
remedies implemented at sites across the g:"i_ Jetges "
state. > —— m o .ff" . \ .

|

¢ Various changes in climate hazards (floods, ‘ _% o i
storm surge, storms, etc.) can disrupt
services, damage property, and put

engineering controls at risk.

—

¢ To account for the impacts of Climate "'?' o &

Change, we need tO bU|Id reSiIience into our T-ioga Casting Site during Hurricane Irene- 2011
remedial designs.

EW¢ | Department of

Screening Checklist with Example) STATE | Environmental

Conservation

¢ Climate Screening Checklist (Climate ZN



https://dec.ny.gov/sites/default/files/2024-04/climatescreenchecklist.pdf
https://dec.ny.gov/sites/default/files/2024-04/climatescreenchecklist.pdf

Examples of GSR
In Action!

21
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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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— A\ 3
Old Erie Canal (622006)

¢ Utilizing rail to transport waste to the
final disposal facility reduces 4 AQ
emissions by 321-tons of CO2 or - N
approx. a 70% reduction R

¢+ Bank armoring

+ Backfill and topsoil were sources
ocally (8 miles away)

¢+ Reuse of site preparation materials |
(wood) during site restoration SHeesT e
- N Conservation




Bethlehem Steel Wind and Solar Farm (BCP)
14 turbines, diverting >2,000 tons of CO,

13,000 solar panels, generate 4 megawatts/year (power 656
homes)

NEW

vork | Department of

STATE | Environmental
Conservation




. x_
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
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Additionally, the city of
Utica and the DEC are
working together to
eventually place a solar
farm on the site as well!

Department of
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Conservation
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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

e Front-end and back-end drayage from project site to Disposal
site railyard = 45 miles by truck.

e 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.

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

e Utilizing rail reduces emissions by 258-tons of CO2 or approx. a NEW | p
rt t of
70% reduction. YORK. | Environmental

Conservation



GSR
Developments and

Updates
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DER-31/ Green Remediation

New York State Department of Environmental Conservation

DEC Program Policy

Issuing Authority: Val Washington

Title: Deputy Commissioner
Office of Remediation and Materials Management

Date Issued: August 11. 2010 Latest Date Revised: January 20. 2011

L Summary

This document identifies the New York State Department of Environmental Conservation (DEC) Division of
Environmental Remediation (DER.) approach to remediating sites in the context of the larger environment. a
concept known as green remediation. “Green Remediation” (or greener cleanups) can be defined as “the
practice of considering all environmental effects of remedy implementation and incorporating options to
minimize the environmental footprint of cleanup actions. ” It is intended to be a holistic approach which
improves the overall sustainability of the cleanups by promoting the use of more sustainable practices and
technologies. Such practices and technologies are, for example, less disruptive to the environment. generate
less waste. increase reuse and recyeling, and emit fewer pollutants, including greenhouse gases (GHGs), to
the atmosphere. The approach also recognizes the potential for positive economic and social benefits of site
reuse and supports coordination of site reuse and remediation to effect the most beneficial and sustainable
reuse of the site.

This document provides conecepts and techniques of green remediation and guidance on how to apply them to
DER’s remedial programs, but does not specify methods or criteria to be used to quantify the effectiveness of
the various green remediation concepts or remedial alternatives. The coneepts will be considered and
implemented to the extent feasible, and documented.

This policy applies to all phases of the site eleanup process, from investigation through completion of
remediation for sites in the Spill Response Program, Inactive Hazardous Waste Disposal Site Remedial
Program (State Superfund Program). Environmental Restoration Program, Brownfield Cleanup Program,
Voluntary Cleanup Program, and the Resource Conservation and Recovery Act (RCRA) Progran.

II. Policy

DER 1s dedicated to developing and promoting innovative cleanup strategies that restore contaminated sites
to productive use, promote environmental stewardship. and reduce associated costs while minimizing

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.

New | Department of

STATE | Environmental
Conservation



-
Updates

¢+ DER-31: in the process of being updated
¢ Public Newsletter, Greenup the Cleanup
¢+ Templates:

¢+ RAWP

+ PRAP/ROD

¢ FER

¢+ SMP

Department of
Environmental
Conservation
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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

Department of
Environmental
Conservation
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Dashboard- Greenhouse Gas Emissions
=

STATE OF
OPPORTUNITY.

CO2 Equivalent (CO2e) (Tons)

Greenhouse Gas Emissions
Dashboard

NYSDEC Site Code » NYSDEC Site Name

All A All

Carbon Dioxide (CO2) (Tons) Methane (CH4) (lbs)

110.05 109.86 5.93
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. . ’
. BllantAawn =

Renewable Energy Potential Energy

Site Summary

Site Location

v All v

Sulphur Dioxide (S02) (Ibs)

15.76

Nitrogen Dioxide (NO2) (Ibs)

0.78

CO2 Emissions

Nitric Oxide (NOx) (lbs)

39.75

Electricity CO2 (lbs) @ Propane CO2 {lbs)

Year

100K 93.99K 89.30K
S0K
20.55
0K
2021 2022 2023 2024
Year
Non-CO2 Emissions @CH4 (lbs) @NO2 (Ibs) @NOx (lbs) = S02 (lbs)
40 3564
= 22.97
20 ;
e 068
0 . — —
2021 2022 2023 2024
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ashboard- Renewable Energy

STATE OF

OPPORTUNITY.

Renewable Energy
Dashboard

NYSDEC Site Code
All AV All

Total Renewable Energy Production (MW)

GHG Emissions

NYSDEC Site Name

& 2025 TomTom, © 2025 Microsoft Corporation. Terms

415,045
Scarborough Kingston
- = o % Lake Ontario
Annual Solar Energy Production (MW) Mississauga - Totanto = i
. . @
415,045 A A A .
YORK rergy
e® o
Annual Wind Energy Production (MW)
Lake Erie 5. . 8
0
-Cleveland 0-‘_
"o, -‘ o
-
Annual Geothermal Energy Production (M\WV) PENNSYLVANIA® New. I
0 2 : @
B® Micrpsef Bing Pittsburgh . .
Harrmebhaires _bafa _ —
Site Code Site Name Program
706012 Cayuga County Groundwater Contamination State Superfund Program
704038 Endicott Area-Wide Investigation State Superfund Program
734076 Allied Signal Wastebeds; 9to 15 State Superfund Program
932030B AKZO Chemicals Inc. State Superfund Program
915047 Republic Steel (LTV) (Marilla St. LF) State Superfund Program
905005 Western New York Nuclear Services Center Resource Conservation and Recovery
243016 Former Port Mobil Terminal Resource Conservation and Recovery
915129 Old Land Reclamation State Superfund Program
557024 Floyd Bennett Memorial Airport State Superfund Program

* VERMONT

Renewable Energy

v Sector

s All

NEW/HAMPSHIRE

Gulf of Mai

Concord

. MASSACHUSETTS

Providence

CONN="RHODE

"« ISLAND
Py

Sector

Mon-Residential
Non-Residential
Mon-Residential
Non-Residential
Non-Residential
Non-Residential
Non-Residential
Mon-Residential
Non-Residential

Potential Energy Site Summary

©
©

s Reset Filters

Total Number of Renewable Sites

231

Number of Solar Sites

231

Number of Wind Sites

0

Number of Geothermal Sites

0

Renewable Type Annual Energy (MW)

Solar 65,888.69
Solar 39,067.35
Solar 24 67529
Solar 21,019.51
Solar 18,051.21
Solar 17,567.33
Solar 16,554.63
Solar 13,289.86
Solar 9,193.49
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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 Sign up for our newsletters: DEC Delivers: Email
625 Broadway Newsletters - NYSDEC

GSR Public Webpage: DEC’s GSR and Climate Resiliency in
A!bany’ NY Environmental Cleanups - NYSDEC
Kira.Bruno@dec.ny.gov

Department of
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Conservation
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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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