Out With The Old,
In With Renew

Utilizing Brownfields for Renewable Energy
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expansion, redevelopment,
or reuse of which may be
complicated by the
presence or potential
presence of a hazardous
substance, pollutagt, or
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Abandoned Houses
(may contain asbestos
and/or lead paint)



Lead (Pb) some sources:

A Mining and processing
A Lead - based paints

A Leaded gasoline (TEL)
A Corroded plumbing

|| 1S TO BE USED AS ||
|| MOTOR FUEL ONLY, |
|| NOT FOR CLEANING |

Some sources: Asbestos

A Insulation, r.oofing COm Mon

A Construction

ﬁ :)/I!d_vehicle brakes B rOwnfleld
ining .
Contaminants

/\

Some sources:

A Spills

A Fuel tank leaks

A Heating
systems

\
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/ Some sources: \
Drycleaning solvents Volatlle Organlc Compounds (VOCs)

Petroleum products
Leaking sewer pipes
Stormwater runoff
Pesticides

Paint, paint thinners

NILT

TECHNICAL
ASSISTANCE TO
BROWNFIELD
COMMUNITIES

/>o>o>o>o>o>o




Engage the ,
Community

Site Reuse Visio

v .



l.ﬁ NC CLEAN ENERGY

€ e TECHNOLOGY CENTER

—e

Renewables I n Todayos |

www.nccleantech.ncsu.edu




NC STATE UNIVERSITY

North Carolina Clean Energy Technology Center
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NC STATE UNIVERSITY
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The N.C. Clean Energy Technology Center, at N.C. State
University advances a sustainable energy economy by
educating, demonstrating and providing support for clean
energy technologies, practices, and policies.

For over 35 years, the Center has worked closely with
partners in government, industry, academia and the non-
profit community.
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NC STATE UNIVERSITY

Our Work
A Energy Policy Z
A Clean Energy Training
A Clean Transportation
A Clean Power & Industrial Efficiency
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Energy Policy & Markets

The Center conducts objective research and analysis and
provides education and technical assistance on energy
policy issues nationwide. Our Policy Team tracks
developments and examines the impacts on clean energy
technologies. Projects include:

A Database of State Incentives for Renewables
& Efficiency (DSIRE)

A DSIRE Insight
The 50 States Reports

A Customized research & analysis

&% NC CLEAN ENERGY
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NC STATE UNIVERSITY

Clean Energy Training

The Center offers several opportunities for professional
development and the highest level of continuing education in
renewable energy technologies:

Renewable Energy Technologies Diploma Series (RETDS)
Certificate in Renewable Energy Management (CREM)

FSPV: Fundamentals of Solar Photovoltaic Design &
Installation

ASPV: Advanced Solar Photovoltaic Design & Installation
Solar Storage
O&M: Operations & Maintenance of PV Systems

o Io Do Do

Solar Policy & Finance Workshop
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NC STATE UNIVERSITY

Clean Transportation

The Center propels the development, awareness and use
of alternative fuels and advanced transportation
technologies through:

A Technical assistance, including trainings and fleet
assessments

A Education and outreach initiatives, including
workshops, meetings, conferences and marketing
campaigns highlighting the benefits of using clean
transportation technologies

A Hosts the annual Sustainable Fleet Technology
Conference & Expo

&% NC CLEAN ENERGY
l.ca TECHNOLOGY CENTER



https://www.sustainablefleetexpo.com/
https://www.sustainablefleetexpo.com/

NC STATE UNIVERSITY
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Clean Power & Industrial Efficiency ' ’
The Center staff works to reduce energy intensity by @‘#&'-’ﬁ =

identifying energy efficiency improvements, as well as
clean power solutions, such as combined heat and power
(CHP), district energy and waste heat recovery
applications. The team conducts:

A Energy Assessments and Screenings
A Feasibility Analyses
A Consultative Energy Studies
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Policy Maps
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Greatest Contributing Resource to State Generation Mix
(2023)

..._ 1 NJ: 51.4%

“ NC: 41.5%
I Natural Gas ‘ R

B Oil 16

Data Source: U.S. EIA T Electric Power Monthly, Net Generation by State by Type of Producer by Energy Source (Jan. i Dec. 2023).
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NC STATE UNIVERSITY

Percentage of Clean Electricity Generated by State (2023)
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NJ: 47.4%

NC: 47.2%

Clean = biomass, geothermal,
hydroelectric, nuclear, solar, and wind

<20% 30-40% M 50-60% M 70-80%
&% NC CLEAN ENERGY 20-30%  W40-50% Mco-70% M>80%
l.é& TECHNOLOGY CENTER
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Data Source: U.S. EIA T Electric Power Monthly, Net Generation by State by Type of Producer by Energy Source (Jan. i Dec. 2023).
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State Generation Mix (2023)

Bl Coal "INuclear
I Natural Gas #ZZRenewable

B Other




NC STATE UNIVERSITY

Clean and Renewable Energy Targets (Nov 2024)

NJ: 50% x 2030
(100% x 2035)

s -

NC: 12.5% x 2021
(Net-Zero x 2050)

PR

M Renewable Portfolio Standard or Goal . *

NC CLEAN ENERGY ' Clean Energy or Net-Zero GHG Standard or Goal
l.‘§ TECHNOLOGY CENTER % 100% Clean Energy or Net-Zero GHG Target or Goal 19




NC STATE UNIVERSITY

Integrated Resource Planning Requirements

NC: Duke (Jan. 2024)
Dominion (May 2023)

PR

NC CLEAN ENERGY I IRP Required Every 2 Years IRP Required Every 4+ Years

l.é& TECHNOLOGY CENTER [ IRP Required Every 3 Years No Formal IRP Requirement 20



NC STATE UNIVERSITY

Utility IRP Action, by Largest Planned Resource Addition
(2023)

‘ NC: Duke (17+ GW)
L( Dominion (19+ GW)

’ Solar
¥ Natural Gas PR
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NC STATE UNIVERSITY

Net Metering and Distributed Generation Compensation

(Oct 2024) s o e
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, . No statewide DG compensation rules
. Statewide DG compensation rules
other than net metering

. In transition from net metering to
other statewide DG compensation
rules

. No statewide mandatory net
metering rules, but some utilities
offer net metering

. State-developed mandatory net
metering rules for certain utilities

&% NC CLEAN ENERGY | -
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NC STATE UNIVERSITY

' Community Solar (Oct 2024) ’
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Contact us for more information

rmdelamo@ncsu.edu | dsire-admin@ncsu.edu

@ 0 Follow us
@NCCleanTech

www.nccleantech.ncsu.edu


http://instagram.com/NCCleanTech
http://facebook.com/NCCleanTech/
http://twitter.com/NCCleanTech/
http://youtube.com/user/nccleantech
http://linkedin.com/company/nc-clean-energy-technology-center
mailto:rmdelamo@ncsu.edu
mailto:dsire-admin@ncsu.edu

By converting brownfields into renewable energy
assets, municipalities can achieve multiple goals:

Reducing Generating Local

| Contributing to Statewide
Environmental Hazards Economic Benefits

and National Renewable
Energy Targets

' ENVIRONMENTAL INVESTIGATION / ‘
CLEANUP IN PROGRESS AT THIS SITE

FOR FURTHER INFORMATION CONTACT:
NJ TRANSIT CUSTOMER SERVICE AT (973) 275-5555

AND THE NJDEP OFFICE OF COMMUNITY RELATIONS
AT (609) 984-3081

NJ TRANSIT S. ORANGE STATION COMMUTER
PARKING LOT

NJDEP SRP PREFERRED ID #G000032678
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\.’EPA RE-Powering America’s Land
LIl States Potential Advantages of Reusing Potentially ., ﬂ

Environmental Protection

Agency Contaminated Land for Renewable Energy > "

n
RE Powerin
Help communities Protect
create sustainable land open
development strategies space -1
t k

Leverage

> T | n
i Land Initiative
Encourages renewable energy
development on current and

formerly contaminated lands
Provide

Scormlc when such development is
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reuse options + L N ¢ °
vision for the site
Improve project economics
with reduced land costs and
tax incentives specific to

degraded lands

Enhance site security and
promote long-term
environmental stewardship

Gain <ommmigl‘y‘
support throus cydle
land revitalization ?rmehmﬁned o

7 permitting & zoning

RE-POWERING AMERICA’S LAND INITIATIVE

Through the RE-Powering America’s Land initiative, the U.S. Environmental Protection Agency promotes the reuse of potentially contaminated lands and
landfills for renewable energy through a combination of tailored redevelopment tools for communities and developers, as well as site-specific technical support.

The initiative aims to revitalize degraded land by promoting renewable energy as a productive end use, when aligned with the community vision for the site.

This strategy creates new markets for potentially contaminated lands, while providing a sustainable land development strategy for renewable energy.
RE-Powering aims to turn liabilities into assets for surrounding communities by fostering collaborative networks between the energy and remediation sectors.

This fact sheet provides an overview of the potential advantages of this development approach.




wEPA RE-Powering America’s Land

_ B e taich Potential Advantages of Reusing Potentially
Advantag es. hoency Contaminated Land for Renewable Energy

1. Leverage existing
infrastructure o
2. Reduce project cycle
times through
streamlined permitting
and zoning
3. Improve project
economics with reduced
land costs and tax 9 &’ @ - \
incentives N < *, ) e
4. Gain community support | < 4/
through land revitalization e T o
efforts oot
5. Protect open space

Protect

Provide low-cost,
clean power to
communities

Provide
economic
activity to
properties with
limited

reuse options

environmental stewardship
efforts

Reduce project cycle times
through streamlined
permitting & zoning

RE-POWERING AMERICA’S LAND INITIATIVE

Through the RE-Powering America’s Land initiative, the U.S. Environmental Protection Agency promotes the reuse of potentially contaminated lands ane®
landfills for renewable energy through a combination of tailored redevelopment tools for communities and developers, as well as site-specific technir
The initiative aims to revitalize degraded land by promoting renewable energy as a productive end use, when aligned with the community vision

This strategy creates new markets for potentially contaminated lands, while providing a sustainable land development strategy for renewab’
RE-Powering aims to turn liabilities into assets for surrounding communities by fostering collaborative networks between the energy an”’
This fact sheet provides an overview of the potential advantages of this development approach.
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ite Conditions an
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esign and Development

Energy Siting Checklist

Brownfields Renewable Energy Siting Checklist

Process Checklist

Brownfields Renewable Energy Siting

The following checklist provides a flexible guide for integrating renewable energy activities into
the brownfields assessment, cleanup, and reuse process. Site-specific conditions may lead to
implementing some key considerations during steps that differ from those specified below.

1. Site 2. Integrate 3. Implement 4. Operate &
Conditions Design Cleanup Maintain

Step 1: Screen Site and Environmental Conditions

[1/1s my site large enough for renewable energy?

The RE-Powering Mapper is a useful resource to identify favorable site-specific conditions for

renewable development. Several brownfield sites are smaller than two acres, below the typical size
threshold of five acres for utility-scale renewable energy development. However, other options for
small brownfield sites include small community-scale projects that serve nearby development of
disadvantaged neighborhoods, or renewable energy that provides just for on-site electricity n
The RE-Powering Tracking Matrix has examples of Brownfields sites used for small-scale proj
where less than 300 kilowatts of solar were developed and projects typically required less
acres.

]| Are the local solar or other energy resources sufficient to support r|
energy development?



https://www.epa.gov/system/files/documents/2024-08/brownfields-checklist-draft-fill-072924_508_0.pdf
https://www.epa.gov/system/files/documents/2024-08/brownfields-checklist-draft-fill-072924_508_0.pdf

EPA RE Powering Benefits Matrix
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Shows the locations of
completed projects with
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https://www.epa.gov/re-powering/benefits-matrix

The Benefits of Renewable Energy
on Brownfields

Job Creation

/il 68 Projects Report Job Creation

. (EPA RE Powering Benefits Matrix)

6 L * _-Year life span, is expected !

to gene-rate apbroximately 1,300 full time

L J 1 = MmN N o~

Regulus Solar Power Plant, Bakersfield, CA

EPA Benefits Matrix Site List



https://www.epa.gov/re-powering/re-powering-benefits-0#https://www.epa.gov/system/files/documents/2024-03/benefits-matrix-2024.xlsx

The Benefits of Renewable Energy
- on Brownfields
- Environmental Benefits

e}

/‘ 240 Projects Report

.I Environmental Benefits
(EPA RE Powering Benefits Matrix)

6.. . ... o oxbxbmo o7
enough electricity to equal planting over 67,000

trees, equivalent to over 290,000 gallons of gas
o YO B I '

Che_sh?re‘Léndfill Solar, Cheshire, CT
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Oakland "I'ra‘nsfer Static;n, baklaind, I\/I_E ’

EPA Benefits Matrix Site List

=8 Renewable Energy
Has Space to Grow



https://physicsworld.com/a/renewable-energy-has-space-to-grow/
https://physicsworld.com/a/renewable-energy-has-space-to-grow/
https://www.epa.gov/re-powering/re-powering-benefits-0#https://www.epa.gov/system/files/documents/2024-03/benefits-matrix-2024.xlsx

The Benefits of Renewable Energy
on Brownfields

./il 130 Projects Report Revenue Generation

Revenue Generation

(EPA RE Powering Benefits Matrix)

6 .. Lottt L
from PILOT and lease payments, as well as energy
credits, which is expected to total nearly $4 million
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Titc_omb éélar Array, A;nesbury: MA
EPA Benefits Matrix Site List
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https://www.epa.gov/re-powering/re-powering-benefits-0#https://www.epa.gov/system/files/documents/2024-03/benefits-matrix-2024.xlsx

The Benefits of Renewable Energy
on Brownfields

/il 221 Projects Report COSt SaVingS

Energy Costs Savings
. (EPA RE Powering Benefits Matrix)
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Clean Harbors, Bridgeport, NJ
6 b s | | Ay ‘ y t Ay
community solar system. Subscribers accrue
- Beverly Landfill Solar, Béverly, MA

EPA Benefits Matrix Site List



https://www.epa.gov/re-powering/re-powering-benefits-0#https://www.epa.gov/system/files/documents/2024-03/benefits-matrix-2024.xlsx

