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Our Services

Education & Outreach

eState Cohort
Facilitation

eCooperative
agreement support

eGrant Kickoff
*RFP support
eQuality Assurance info

eCommunity
Involvement

e\Webinars

eFact Sheets

*Brownfields Bootcamp

eCommunity Trainings

eConference
Presentations

eGeneral resources

eGrant Debriefs

eWorkshops &
webinars

eGrant planning
consultations

*SAM.gov/grants.gov
support

eGrant review

eGrant debrief

Site-Specific Technical Area-Wide Technical
Assistance Assistance

eDesign Assistance eInventory support

eCommunity eBusiness &
involvement & Brownfields
facilitation Walkabout

eResource Roadmaps
eOwnership & property
transfer consultation
*\/RP/VCP Support

eRedevelopment
Roundtables

eState program support




Climate Smart Brownfields: Series Overview

Part I: June 6, 2024 Part ll: June 13, 2024
« Why focus on climate resilience

and brownfields?
o Planning

« Demolition/Deconstruction
o Clean up

o Redevelopment
e Assessment

Climate smart brownfields revitalization doesn’t just happen. It’s planned for.




What is a Brownfield?

The US EPA defines a brownfield as “real property, the expansion,
redevelopment, or reuse of which may be complicated by the presence
or potential presence of a hazardous substance, pollutant, or
contaminant.”




Redeveloping with Equity and Resilience

Historically, industrial areas:

e Were located on or near
waterways for transportation

. Were located in or became areas
with greater levels of poverty

. Posed significant health risks from
- industrial practices AND
- coal-based power
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Redeveloping with Equity and Resilience

Brownfields provide a unique opportunity
to:
* Remediate contamination, reducing

existing health and environmental risks | =
to actively address past harms '

* Incorporate green practices and
transition to cleaner energy to prevent
future health and environmental risks
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Why is this important?

It is the right thing to do! It will make your application more
competitive!
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Incorporating Equity and Resilience

Brownfield Cleanup Phases:

* Planning < |
e Assessment '
* Demolition

<
<
* Cleanup <
* Redevelopment ¢

~

"

Opportunities at Every
Stage of the Process!

~




Demolition

Building demolition accounts for more than 90 percent of the 600 million tons of construction-related
waste generated. Image via Shutterstock/Maksim Safaniuk
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145 million tons of construction and demolition

debris was sent to landfills in 2018

Source: EPA Advancing Sustainable Materials 2018 Fact Sheet




Demolition

® Brownfield remediation requires the removal of large quantities

of structural and site materials
® Much of this material is mechanically removed and ends up in

the landfill regardless of contamination or viability




What’s the alternative?

DECONSTRUCTION: A systematic process of disassembling whole or
parts of a structure to recover maximum economic and public good
through reuse and recycling (City of Pittsburgh)

* Reduces materials sent to the oo AR
landfill o
N
* Reduces need for virgin materials > =
that may be carbon intensive cousmon 0 CIRCULAR £\ | #
S S ECONOMY 2
* Deconstruction creates more jobs z £
than demolition and is an 2 e N
opportunity to spur the local w5 &
e C O n O m y CONSUMPTION T
: (REMANUFACTURING
* Itis an emerging industry that faces ' i

its own unique challenges
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.

Deconstruction Process gy

FOR STRUCTURES
organization to use this base form, customize it for your

needs, and brand it accordingly.

Assessor's name: S Date:
Address: PIN #
C t . t f t . I Year built: pre-1900| | pre-1930 | pre-1950] | pre-1978] | post-1978]
ied: T
1. Create an inventory of materials et A
Number of stories: : 1 j 1 ‘/ﬁj 2 j 3 more
that can be reused or recycled. e e =

SITE OBSERVATIONS & HAZARDS
Is the structure currently secured to

L]
2. ldentify local reuse partners —
. y p . Is there room around the structure to ] ]
N Yes No
serve as staging area?
Presence of exterior trash? ] T Limited| ] Significant ] Large ij assable/
. . Trash Trash| Appliances/ P
No Trash ) Entry
3. lde ntlfy ways to reuse materia Is as (ootered|  Phescf| Byl
* Debris) Trash) Furniture
Presence of interior trash? [ ] T Limited| T_
Significant Large
Trash . Impassable/
Trash| Appliances/
o No Trash| (Scattered i | Entry
Debris on il auy Restricted
Trash) Furniture
Floors)
Were any of the following observed on- || ] L] ] tj )
. : ontainers of|
site? : Abandoned .| Signs of Drug g
4. Deconstruct where possible
o ° cars Use oil
If observed, how many
tires are present?
-site? i i
Were hazards present on-site? Dogs ‘Aees /Wasps [T Excessive Excessive| | Basement

Dumping Mold Flooding

Is structural evaluation recommended? || L]

EPA Deconstruction Rapid Assessment Tool
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https://www.epa.gov/large-scale-residential-demolition/deconstruction-rapid-assessment-tool
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Where to find Reuse Partners?

All for Reuse: https://www.allforreuse.org/ecosystem-map

ALL FOR REUSE

intington

.
® i
% Cleveldhé

., Ecosystemg

Akron " Youngstown PENNSYLVANIA
[ ]

HOME

Williamspc

Harrisburg

La
MARYLAND
Bali®.ore

Wash ’Jlon

Waldorf

Richmond

Canton
L ]
Pitt<{®)-gh
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Harrisonbul
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Charlottesville
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THE PLEDGE v

ter

MEET THE TEAM

ECOSYSTEMMAP  RESOURCES v GETINVO

» Spri®field \{ Brockton
Catskill Park -
Poughkeepsi| . Yar
cranton 0{ @ Reuse
)
° Deconstruction / Salvage
S ling / Warehousi
o Hauling / Warehousing
faev@rrk
Allentown Government / Public Agency
Network / Resources
NEW
JERSEY

Plélade®hia  TomsRiver

Wilmington

Dover
DELAWARE

Salisbury

irninia Reach

Remanufacturing / Recycling
O Training / Education

Resource Consulting / Research

MID - ATLANTIC

TAB

TECHNICAL ASSISTANCE TO

BROWNFIELDS COMMUNITIES



https://www.allforreuse.org/ecosystem-map

Where to find Reuse Partners?

Build Reuse: https://www.buildreuse.org/

National nonprofit and membership directory Y e

Reuse Development Organization (directory): B U | L D R E U S E
Wi Y
Wy

https://loadingdock.org/redo/index.htm

Construction and Demolition Recycling Association:
https://www.cdrecycling.org/find-a-recycler#t/

ReuseWood: https://reusewood.org/

ReuseWood

Direct PrO\"de rs. North America's Wood Reuse & Recycling Directory

Community Forklift: https://www.communityforklift.org/

DoorsUnhinged: https://doorsunhinged.com/
Second Chance: https://www.secondchanceinc.org/deconstruction
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https://www.buildreuse.org/
https://loadingdock.org/redo/index.htm
https://www.cdrecycling.org/find-a-recycler
https://reusewood.org/
https://www.communityforklift.org/
https://doorsunhinged.com/
https://www.secondchanceinc.org/deconstruction

Appalachian Reuse Corridor Initiative

MISSION: The reuse corridor is a coalition of businesses, individual stakeholders and communities
throughout central Appalachia who are building a market around reuse, upcycling and recycling.

- Primary Operating Zone
Secondary Operating Zone
I Primary Transportation Route

* Black Diamond Facility

MID - ATLANTIC
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https://coalfield-development.org/

Black Diamond Reuse Warehouse-
Westmoreland, WV

MID - ATLANTIC

TAB

TECHNICAL ASSISTANCE TO
BROWNFIELDS COMMUNITIES




Municipal Deconstruction Programs

DECONSTRUCT ON
in Plttsburgh

S
- 3 ’ % .:;‘;8*
3 %’
= sl 7 Ges e = £%
| S S D 0:05/ 15:06 . PITTSB % i
2018 - Baltimore City Deconstruction Project 2 Ly
Mutual of America Foundation @‘5:&3
. ’ = R e
€ 413 subscribers ﬁ Like g] A> Share save f ”; g ®

https://www.youtube.com/watch?v=Drmgd33IRrs
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https://www.youtube.com/watch?v=Drmgd33IRrs

The Cleanup




Green Remediation

overarching Princip|es

Minimize Environmental Impact

 Reduce the overall ecological footprint of
remediation activities

Optimize Resource Use

* Efficiently utilize resources such as water,
energy,and raw materials



Green Remediation

American Society for
Testing and Materials

Standard E2893-16e1 Aglb) ASTM INTERNATIONAL

'lll|’ Helping our world work better
Standard Guide for
Greener Cleanups



https://www.astm.org/e2893-16e01.html
https://www.astm.org/e2893-16e01.html

ADAPTATION VS. MITIGATION

ADAPTATION

A variety of actions that
are meant to reduce or
compensate for or adapt to the
adverse impacts that arise from
changes in the Earth’s climate

MITIGATION

Actions or changes in societal
behavior taken to reduce or
eliminate greenhouse gas (GHG)
emissions and/or to remove
GHGs from the atmosphere to
prevent significant adverse
climate effects

MID - ATLANTIC




Adaptation

Use materials and resources that will
withstand a changing climate

* Climate resilient organisms and plants
e Stabilized conditions such as temperature, etc.




Mitigation

Reduce greenhouse gas emissions that will
exacerbate climate change

 Emphasis on Energy Efficiency
 Low-Emission Vehicles and Equipment

 Use of Renewable Energy




In-Situ (On-site) Cleanup

W
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Bioremediation

The process of using
microorganisms to remove or

neutralize contaminants from
polluted environments e Manage temperature to optimize
microbial activity despite climate

variations

® Use climate-resilient microbial
strains to break down contaminants

Acdlaptation




Phytoremediation

The use of plants to uptake and
accumulate contaminants which
can then be sequestered or
destroyed

e Use plant species that
a. can withstand changing climate
conditions
b. capture and store carbon

dioxide



Soil Vapor Extraction (SVE) or “Air Sparging”

Volatile Organic Compounds ® Use energy-efficient vacuum pumps

(VOCs) are pulled out of the soil e Optimize the extraction process to
minimize energy use

using a system of wells and
pumps. The extracted vapors are
then treated or purified before

being released into the

“ CROL _' ~ e
y
)
»

atmosphere 7-"
p 7 S

Mitigation




Ex Situ (Off-site) Cleanup

Building and Roadway

to be Preserved
Stabilized
Construction Groundwater
Entrance Temporary . Dewatering
& Haul Road Shoring Well System
:f S Stormwater

Run-On Control

= Y

Excavator
Stormwater

and Infiltration
Control

Treated Water
Discharge to
Surface Water

or POTW

Bermed and Lined
Segregated Waste Piles

Stormwater Runoff
Control, e.g., Silt Fence
(Not shown)

RETRIEVAL AND OFFSITE DISPOSAL_FRTR.CDR
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Excavation and Treatment “Dig & Haul”

Physically removing the ® Use dust control measures and low-

contaminated soil or materials emission transport

from the site and then treating e Use landfills that capture and utilize

, methane emissions
them to neutralize or remove the

hazardous substance

Mitigation




Thermal Desorption

Contaminated soil or sediments e Power thermal desorption units
are heated until they vaporize and with solar or wind energy

collected to be treated elsewhere ~ ® Capture andreuse heat generated
during the process

in a gas treatment system

) — & “@w -_l
L= Mitigation

Thermal desorber heats contaminated material to evaporate




Chemical Treatment

The use of chemical reactions to ® Select chemicals that are less

neutralize, convert, or remove volatile and more stable under

. . h . I- oy »
contaminants from polluted soil, C angmg climate condljuons
e Use environmentally friendly

water, or sediments through .
chemical processes and reagents

reactions such as oxidation,
neutralization and precipitation

**can be in-situ or ex-situ
(L0714

A@ﬂ@[@t@tﬁm & Mitigation




Calculating the Carbon Footprint of Cleanup

EPA Spreadsheets for Environmental
Footprint Analysis (SEFA)

. Excel workbooks with automated

\‘." Em Loked e Technology Innovation and Field Services Division Search

Agency

C a | C u I a t i O n S CLU-IN | Strategies & Initiatives | Green Remediation Focus | Footprint Assessment | Spreadsheets for Environmental Footprint Analysis
(SEFA)
Staying
. . . Connected
m ‘®
. 21 metrics that evaluate Green Remediation Focus
I
Minimizing the environmental footprint of site cleanup
L]
[ ] IVI t I d W t Spreadsheets for Environmental Footprint Analysis (SEFA) *Update* i1,
aterials an aste p prisnalat =S 3
+ Home Podensts v\ ~
° Wa t e r EPA developed a set of analytical workbooks known as "SEFA" (Spreadsheets for _
Environmental Footprint Analysis) to help decision-makers analyze the environmental footprint of a site cleanup project, gy
determine which cleanup activities drive the footprint, and adjust project parameters to reduce the footprint. Information to be
input by the user may be gathered from project planning documents, field records and other existing resources. Automated
[ ] n e rgy calculations within SEFA generate outputs that quantify 21 metrics corresponding to core elements of a greener cleanup
Core Element  Green RemediationMetic ~~ UnitofMeasure |
. el
M&W-1 Refined materials used on site tons e
L4 I r M&W-2 Percent of refined materials from recycled or waste material percent
M&W-3 Unrefined materials used on site tons
Materials & Waste ~M&W-4 Percent of unrefined materials from recycled or waste material percent
[ ] La n E C O Syst e I I l S M&W-5 Onsite hazardous waste generated tons
M&W-6 Onsite non-hazardous waste generated tons
M&W-7 Percent of total potential onsite waste that is recycled or reused percent
Onsite water use (by source)
W-1 - Source, use, fate combination #1 millions of gallons
Water W-2 - Source, use, fate combination #2 millions of gallons
W-3 - Source, use, fate combination #3 millions of gallons
W-4 - Source, use, fate combination #4 millions of gallons Contact Us
F1 Tntal anarav ica MMR#tn - -e



https://clu-in.org/greenremediation/SEFA/
https://clu-in.org/greenremediation/SEFA/
https://clu-in.org/greenremediation/SEFA/

Redevelopment
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American Car Foundry Site (Huntington, WV)
The plant manufactured railcars and rail car parts from the 1880s to 2010.




Opportunities in the redevelopment process

A brownfield redevelopment project is an opportunity to redevelop the
property in a manner that positively contributes to creating a more climate
change resilient community.

Green Infrastructure

Green Building Techniques

Renewable energy



The Urban & Urbanizing landscape creates

problems...

Specifically - Impervious surfaces in the form of streets, rooftops, parking lots

e Alters natural hydrology, generally leading to more frequent, larger magnitude and shorter duration peak flows

creating “FLASHY” streams in urbanized areas.

e Alters stream channel morphology, generally leading to changes such as increased channel width,

increased downcutting and reduced bank stability.

* Increases delivery of pollutants from the landscape to the stream.
* Increases stream temperatures, due to the transfer of heat from impervious surfaces to stormwater runoff.

 Falling groundwater levels
e Urban heat islands

40% evapotranspiration 30% evapotranspiration

10% |

runoff

b

25% shallow 10% shallow —

infiltration infiltration
25% deep 5% deep
infiltration infiltration

Natural Ground Cover 75%=100% Impervious Cover




Urban Heat Island effect

"Urban heat islands" occur when

. Urban Heat Island Profile ‘c I
place natural land cover
e gf -33 with dense concentrations of
é gg 39 pavement, buildings, and other
g.’ 88 a1 surfaces that absorb and retain
kS gé ” heat. This effect increases
85 energy costs (e.g., for air
conditioning), air pollution

R - levels, and heat-related illness
Rural Commercial Urban Suburban

o S Residential Residential and mortality.
Residential Downtown Park
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Stormwater Infrastructure

Gray infrastructure is traditional stormwater
infrastructure in the built environment such as
gutters, drains, pipes, and retention basins.

OAK PARK

Green infrastructure is an
approach to water management
that protects, restores, or mimics
the natural water cycle.

| %




Green Infrastructure

Infrastructure that uses nature-based processes to manage stormwater,
reduce heat stress, and mitigate other climate-related challenges

- Green roofs

- Bioswales and rain gardens

- Permeable pavement

- Stormwater planters

- Harvesting Rainwater

- Urban Tree Canopies/Green space
. Green Streets/parking lots




Benefits of green infrastructure

. Improved water quality

« Reduced municipal water use
« Groundwater recharge

. Flood Risk Mitigation

. Increased resilience to climate change impacts
like: heavier rainfalls, hotter temperatures,
and higher storm surge

« Reduced air pollution
« Reduced air temperatures in developed areas
. Many others




Rain Gardens/Bioswales

OUTLET
STRVCTURE

ToNDING DEPTH
BoTroM OF RAIN 6ARDEN

MULCH LAYER

CONSTRULTE D
SOlL LAYER

EOTEXTILE

GRWEL LAYER
UNBERDRAIN PIPE

Arain garden is a garden of native plants that is watered by
stormwater. A rain garden accomplishes stormwater filtration by
collecting water on low gradients, slowing it, and allowing the water to
infiltrate into a porous surface, instead of flowing across asphalt or
concrete. When the water is slowed, suspended particles settle out, and

pollutants are decomposed by soil microbes, immobilized, or
incorporated into plants.

BIO-RETENTION SOIL
GRAVEL BASE

PERFORATED PIPE

Bioswales are designed to slow down rainwater through a curving or

linear path, while rain gardens are designed to capture, store, and infiltrate
rainwater in a bowl shape.



Permeable Pavement

Unpaved
Stone Edge Wy i
' ' » . Porous Asphalt Pavement
<—Choker Coarse

Uniformly graded clean
SRR e crushed stone

Non-Woven 40% Voids

- Geotextile

Concrete Pavers

Permeable Joint Matenal
Open-graded

Open-graded
Subbase
Reservoir

Underdrain
(as required)

Geotextile — Design
Option per Enginoer

Uncompacted Subgrade Soil




Stormwater Planters

Downspout
Overflow \
Splash block

media

A
A

Native soil —

[llustration of a Planter Box




Harvesting Rainwater 0
(Disconnecting from a combined system)

Systems can be as
elaborate or as basic as a
site or budget dictates

Captured water can be used for:

* Landscape Irrigation

* Flushing Toilets

* Washing Equipment

* Washing Vehicles

* Livestock °




Siting of Marshall University’s Baseball Stadium on a
brownfield property in Huntington, WV

3T T Y -~

-

K R S R e e A T 3 ey e o Original plans had
it Tmne® s ’ the stadium sited
along 5" Avenue
on a brownfield
property that the
University acquired
in 2017.

VR

MS4 regulations
required the
capture/treatment
1 of the 1stinch of
N ; e rainfall.

otes:
CVOC - Chiorinated Volatile Organic Compound o,

1. Generalized extent of CVOCs in
groundwater exceeding Maximum
Contaminant Level {MCL) based on
Fall 2017 data.
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Green Building Techniques

Use recycled, repurposed or
sustainable building
materials

Prioritize solar energy
and other renewable

forms of energy when
possible

Using rainwater
harvesting systems

Green Building is the practice Preservation of green

of creating healthier, more resource- space
efficient models of construction,
renovation, operation, maintenance,
and demolition. It aims to reduce air and
water pollution, stormwater runoff,
waste, and unhealthy indoor
environments, and transform buildings
into a sustainable part of the landscape.
Green building techniques can be
instrumental in addressing climate
change impacts by more effectively
controlling stormwater, reducing waste
and emissions, and designing smarter
infrastructure.

Development of
green roofs

Energy & Water
efficiency measures

Passive
Survivability




° Helps minimize erosion
Preservation of Green Space  snwsemenon
Improves habitat in local
W R ey e LR Y TP | '_ L e, small streams/watersheds
' (improving water quality
Provides infiltration for
groundwater recharge
Helps to moderate
temperatures in

urban/urbanizing areas
;[ ——

- ~yree

< =
e e




-
-
—» <

© Insulation Corporation of America

Green Roofs

Structure of a Green Roof

3 Drainage, Aeration, Water
Storage & Root Barrier
4 Insulation - Geofoam
5 Waterproof Barrier

6 Roof/Structural Support

Reduce the stormwater runoff rate from a roof by
up to 65%

Make roof surfaces 30-40% cooler

Reduce heat flux from roof to building by up to 72%
Last 40 years or more

Attract wildlife such as birds, bees and other
beneficial insects

Cost ~ $25-30/sf for design, materials, labor, and
installation. This estimate does not include the
standard costs for replacing or repairing the underlying
roof itself if needed

Maintenance costs tend to be higher




Energy & Water Efficiency Measures

Energy Efficiency

ENERGY STAR

Charleston Civic Center in WV Lighting efficiency

*45% less water

*25% reduced energy costs In 2016, Marshall University converted
the entire campus to LED lighting. The
upgrade expected to yield an energy

savings in lighting costs of 20%-50%.

Water efficiency

Since 2016, campus officials have seen a
reduction in usage of approximately
4,000,000 kWh’s - saving an estimated
$321,000.




Rainwater harvesting systems

Benefits

Helps reduce peak flow to
receiving streams

Reduces combined overflow
events from sewer lines
(improves water quality)

Saves money on water bill

Saves energy

MID - ATLANTIC




3 0
W /4

oritize solar energy and other renewables

e Offsets GHG, Sulfur dioxide and Nitrogen
Dioxide emissions as well as particulate
matter

e Solar systems have little to no
maintenance costs

V" SR TN \
e .




Use recycled, repurposed or sustainable building
materials

Using recycled construction materials

Types of provides several advantages in
Recycled combating climate change...
Building
Materials « Requires less energy than using
virgin materials
* Reduce landfill waste
* Reduces emissions
» Conserves natural resources
repurposedMATERIALS /} ReStore :zm;a:izgr
ReStore
OV UNGWORKS LIl sl || R
- <:4—4Q R e i




Passive Survivability

“Passive survivability” is a building’s ability to maintain
habitability without relying on external utility systems for
power, fuel, water, or sewer services, as well as being better
able to withstand floods, severe weather, and temperature
extremes.

Passive survivability combines many of the green building
strategies discussed earlier and can be accomplished through
passive and active means. Improved energy efficiency
combined with passive heating, cooling, ventilation, and
natural lighting strategies can be employed.

Additionally, an onsite renewable energy source, rainwater
harvesting, treatment, and storage; and wastewater systems
can also be incorporated into this strategy for passive
survivability.

SUSTAINABILITY AT A GLANCE
1 possive solor design & daylighting strategy

2 durablo finishes with high thermal mass
3 recycled and redloimed mateciols
4 geothermal heating ond cooling

5 possive lho«no-w ventitation.
6 hydronic radiont floor heot,
7 rolnwater horvesting sys'!e}vil N

7
3
£

solar water

heat 4 )
collectors /74:’/ 7
insulated
window

shades block
heat loss
at night

roof windows
vent warm air
in summer

thermal-mass
back wall stores
the sun’s heat

solar hot water storage tank

radiant-heated thermal-
mass floor stores heat
during sunlight hours




Managing Urban Heat Island effect

*Plant trees and increase vegetation

*Install green or cool roofs

*Replace normal pavement with cool pavement (solar reflecting asphalt
coating)

VEGETATED SWALE

e
INFILTRATION TRENCH

WITH FILTER FABRIC

Green parking lots




Urban Tree Canopies

Providing protection from the wind and sun, leading to home
energy savings by 30% for cooling, and 20-50% for heating.
Reducing heat build-up in the City (known as the ‘urban heat
island effect’) by between 2°C and 8°C

Improving the overall neighborhood aesthetic and increasing
property values;

Supporting the physical and mental health, safety and an
improved quality of life for the entire community

Improve air quality, through the absorption of pollutants and
trapping of dust and other fine particles

Promoting biodiversity by providing habitat and food for wildlife
Absorbing as much as 330 Ibs. of CO2 per year per tree, helping
to mitigate climate change.

Reducing storm water runoff and instances of flooding resulting
from erosion, reducing summer evaporation and increasing
groundwater recharge — leading to improved water quality and
quantity




Questions?
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