


Introduction: Brownfields Land Revitalization
and Sea Level Rise (Ann Carroll, 10 minutes)

Sea Level Rise Science and Screening Tools
(Brenda Dix, 35 minutes)
Agenda Q&A (20 minutes)

Case Study: Philadelphia Delaware Avenue
Extension (Brenda Dix, 10 minutes)

Q&A (15 minutes)




Question

* How long have you been working in your current

brownfields or site remediation position?
* Less than 1year
*1-4vyears
*5 -9 years
* 10+ years

* What do you want to learn from this session?






Sea Level Rise Impacts on Brownfields Sites

Sea level rise will lead Floodwaters can Impacts can increase
to more frequent and mobilize brownfield site environmental justice
expansive flooding contaminants and debris concerns

o



I m Sea Level Rise Causes...
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I m Sea Level Rise Risks to Brownfield Sites
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Observed Change in Total Annual Precipitation
Falling in the Heaviest 1% of Events

m Inland Flooding g e
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« (Changes in precipitation
patterns will increase the risk of
inland flooding | | -

* FEMA flood insurance rate maps Falling inthe Heaviest 1% of Events by Late 21et Gentury
do not reflect future risks

» FloodFactor is a screening tool
that accounts for sea level rise
and increased precipitation
levels
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., Infrastructure Connections

Z

Sustainable

redevelopment

requires thoughtful ()
consideration of A Brownfields

connections to local
infrastructure and
communities.




Consider Sea Level Rise Early in the Brownfield
Redevelopment Process

Increased
Awareness of
Consequences

Broader Opportunity
Response to Strengthen
Options Site Resilience




Brownfield and Land Revitalization
Resources for Additional Information

U.S. EPA: Climate Adapting to Rising
Smart Brownfield Tides: Contaminated
Manual | ands




Brownfield and Land Revitalization
Resources for Additional Information

BROWNFIELD REVITALIZATION
IN CLIMATE-VULNERABLE AREAS

COMMUNITY-BASED EXAMPLES FOR IMPROVING
ORDINANCE REGULATIONS, DEVELOPMENT INCENTIVES,
PROGRAMS, AND PROJECTS

U.S. EPA: Brownfield
Revitalization in Climate-
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Question

* What level of experience do you have with assessing sea level rise?
* None

Have read some about sea level rise projections

Have used a sea level rise viewer to explore local impacts

Have conducted a site-specific impacts assessment

Have developed sea level rise adaptation strategies



- Sea Level Rise Process
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Past Sea Level Rise Trends

Global Average Absolute Sea Level Change, 1880-2015 Change in Sea Surface He|ght 1993-2015
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& ~— Trend based on tide gauges
— Satellite measurements L&
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Future Sea Level Rise Rates

2100 Sea Level Rise

Rates of sea level D
rise will vary due to W -,
regional factors like i 5O
land movement and .
ocean dynamics S

Change in Sea Level (feet)
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m Sea Level Rise Exposure Screening Process

Explore sea level rise projections
ITS EASY/1!

Visualize potential flooding 25

Determine impacts YOU'C

Develop adaptation strategies




Step 1. Explore SLR Projections

e Use the U.S. Army USACE Sea Level Change Curve Calculator (2017.55)

Corps Of E ng i neers Project Name: |Enter Project Name | 7/77 o =t
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Step 1. Explore SLR Projections

 Use the U.S. Army Corps
of Engineers Sea-Level
Change Curve Calculator

* Define the project’s time
horizon

 Consider the project’s risk
tolerance

RSLC in feet (NAVDS88)

NOAA et al. 2017 Relative Sea Level Change Scenarios for : WASHINGTON DC
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Step 1. Explore SLR Projections

NOAA et al. 2017 Relative Sea Level Change Scenarios for : WASHINGTON DC

e Use the U.S. Army Corps
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Step 1. Explore SLR Projections

 Use the U.S. Army Corps
of Engineers Sea-Level
Change Curve Calculator

* Define the project’s time
horizon

 Consider the project’s risk
tolerance

RSLC in feet (NAVDS88)

NOAA et al. 2017 Relative Sea Level Change Scenarios for : WASHINGTON DC
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Example: A building that will be in use until 2080 should
consider 2 to 5 feet of sea level rise.

2100



m  Step 2: Visualize Potential Flooding

N/ Sea Level Rise Viewer

o Access NOAA's sea level rise |
viewer
J
e Review exposure to projected )
daily high tide flooding
e Review exposure to storm |
scenarios )

y et
s il & ok it v i

NOAA's Sea Level Rise Viewer

For information on other sea level rise viewers available in your state visit this link.




m  Step 2: Visualize Potential Flooding

Sea Level Rise Viewer

o Access NOAA's sea level rise |
viewer
4
e Review exposure to projected )
daily high tide flooding
e Review exposure to storm |
scenarios )

3 N ;v!-
e L ol

NOAA's Sea Level Rise Viewer

For information on other sea level rise viewers available in your state visit this link.




Step 2: Visualize Potential Flooding

\ Daily inundation

e Access NOAA's SLR Viewer with 3 ft of SLR

J

e Review exposure to projected daily o
high tide flooding

Whgg . uls

J

~

Daily inundation

e Review exposure to storm scenarios
i1 with 5 ft of SLR

J




Step 2: Visualize Potential Flooding

Extreme Water Levels

‘ East Coast ‘

West Coast H Gulf Coast H Alaska H Hawaii ‘

e Access NOAA's SLR Viewer Mempnis| vennesSEE oS aee” ot

Miami Beach, Florida
B 8723170
rmin

The 1% annual exceedance probability levels

Ld ReV| eW eXpOS u re tO I ALAB  are 1.07 meters (3.51 feet) above Mean Higher
. . . . 'I'-'i High Water and 0.45 meters (1.48 feet) below
projected daily high tide W . W | Mean Lower Low Water
'FI nnd i Na Y, ‘Ilaw Orleans  Choose plot:
TN A111 v

Extreme Water Levels
Exceedance Probability Curves

Seasonal Variation
‘ Exceedance Probability Levels

e Review exposure to storm

— T T—
. ""'\J..lm’l
scenarios ) e it
NOAA's Extreme Water Levels
Example: 5 feet SLR by 2080 + 3.5 feet 100-year storm surge = the 100-year storm surge in 2080 s mermze

will be 8.5 feet above today’s high tide level



Step 2: Visualize Potential Flooding

N
e Access NOAA's SLR Viewer
J
e Review exposure to )
projected daily high tide
floodina J
e
e Review exposure to storm
scenarios :

Example: 5 feet SLR by 2080 + 3.5 feet 100-year storm surge = the 100-year storm surge in 2080 i e i
will be 8.5 feet above today’s high tide level




Step 3: Determine Potential Sea Level
Rise Impacts

@ What is the planned reuse?

é. § o Will the site experience daily flooding or flooding during a
ﬁ storm event?

Q How might inundation, groundwater table rise, and erosion
* X _affect the use of the site?

Does the site have impervious surfaces that would exacerbate
flooding?

@ Will nearby assets and the site's use be impacted?

How will nearby communities and the environment be
affected?




Step 4: Consider a Range of Adaptation
* Strategies — Physical Strategies

HARDENED SHORELINE

[Mm

B i

NATURE-BASED SOLUTION

Fi r Level
C r Level
Future Water Level
C t Water Level




Step 4: Consider a Range of Adaptation
Strategies — Physical Strategies

Future Water Level

SITE RELOCATION Current Water Level

[T [T

AR m Future Water Level

ey Gurrent Weter Level

FLOODABLE PARK




Step 4: Consider a Range of Adaptation
Strategies — Planning Strategies

Prioritize site
assessment and
cleanup to mitigate sea
level rise consequences

Monitor for Consider resilient uses Proactively plan and
mobilization of for the site (e.g., park budget for increasingly
contaminants space) frequent floods

Conduct public
outreach about
potential impacts

Coordinate with Solicit knowledge on
surrounding sites historical flood impacts
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- Consider sea level rise ris
BEFORE key decisions
* Site assessment prioritization
* Cleanup level determination
* Reuse visioning and planning
» Site design .




m Stakeholder Engagement

0.0
02090%
LL 0>¥0 3
00
Engage the public to
achieve equitable
resilience for local
communities

Connect with local
and regional planning
agencies to ensure
compatibility of plans

B

Infrastructure owners
who service the site
may also experience

SLR impacts :









Project Background

 Proposed roadway extension through
brownfield and contaminated sites

» City of Philadelphia engaged with
PennDQOT to analyze potential
flooding under future sea level rise
scenarios

* Analysis funded by U.S. EPA Land
Revitalization Program

« Recommendations do not reflect
opinions of the City, PennDOT, or EPA

City of

Philadelphia

United States
Environmental Protection
Agency

EF /S/G/A/

-

Sz L



w Site Background & Overview

» Lower Frankford Creek
Watershed Brownfields
Area-Wide Plan (2015)

developed to explore reuse

« Roadway intended to serve
potential catalyst sites

- ey
- Ay
EAS
e D)
U.S. EPA Brownfields Area-Wide g

______ Sty BNy BT 2

A -
Catalyst Sites 7%
|| \
- Vacant Sites -
(Status Unknown) ¥

Other Potential Brownfields ’
Inventory Sites . 1.
(Data Source: PADEP list) = W L
Brownfields Potential Zone . e
(Data Source: Current and Historc 3 ¥ 3
Land-use Mapging) A
L 4 o

Note: Snes shown on this map represent “active” EPA brownfield stes, & ¢ ”

sites which are in some manner ragisterad with PADEP or are identified as

vacant and their potential emvircnmental status is curmently unknown



Existing conditions

* Portions of the proposed
roadway alignment and
adjacent areas are in the
floodplain under current
climate conditions

(1% Chance of a flood event annually)

FEMA X Flood Zone
(0.2% or ofa




Findings: Future potential flooding

* 2050: More extensive and severe flooding during storm events

* 2100: Potential for daily high tide flooding and chronic flooding

High Tide Chronic 10% Annual 4% Annual 1% Annual
Flooding Flooding Chance Storm Chance Storm Chance Storm
(MHHW)

Today
(2018)

2050

(1.1 ft sea
level rise)

2100

(3.1 ft sea
level rise)




Daily
Inundation
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Chronic
Inundation
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100-year
Inundation

Proposed Roadway
- Present Day Inundation

2050 Inundation
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Findings: Additional SLR Impacts for
“* Philadelphia site

» Reduced ability to capture and store freshwater flows
during precipitation events

* Increases potential for inland flooding

« Compounded risk with increase in severity and frequency
of extreme precipitation events from climate change

* Increase in the frequency and elevation of subgrade
saturation
« Damage to road and utility infrastructure

* Increases the possibility of mobilizing hazardous
materials at brownfield site




Potential resiliency strategies for
“* Philadelphia site

* Elevate to account for sea e Protect coastal edges from
level rise increased erosion due to sea

» Design for future loads level rise
associated with higher storm * Elevate adjacent riverfront

surge water levels parks

 Consider changes in design of  « Coordinate flood protection
drainage with other infrastructure actors

» Design for flexibility for * Disclose future flood risk to
additional protection ensure resilient redevelopment/ g,

of broader site RS



Additional Resources

Brownfields and Land
Revitalization

e Climate Smart Brownfields
Manual

* Brownfield Revitalization in
Climate-Vulnerable Areas

 Checklist: How to Address
Changing Climate Concerns

Superfund and Other Site
Considerations

» Superfund Climate Resilience

Other EPA Resources

« CREAT Climate Resilience for
Water Utilities

« ARC-X Climate Change
Adaptation Resource Exchange







- Question

* Would you like more trainings of this nature?
* Yes
* No

* What other topics do you want to learn about?
* Inland flooding
* Extreme heat or heat waves
* Wildfires
* Extreme weather events

* How was the level of detail in this training?
* Too simplistic
e Justright
* Too complex




