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Sea Level Rise in the News

Business

In Norfolk, evidence «
change is in the stree

Norfolk wrestles with rising waters, sinking options

Rising oceans threaten
bases: report
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Minor (Nuisance) Flooding

Hours per year nuisance flooding on Hampton Blvd.

Dr. Larry Atkinson
Old Dominion University/CCPO
2018
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Measuring Sea Level Rise

Sewell’s Point Tide Gauge

8638610 Sewells Point, Virginia 460+ /- 0.24 mm/yr
0.60
— Linear Mean Sea Level Trend
— Upper 95% Confidence Interval
— Lower 95% Confidence Interval

__Monthly mean sea level with the
0.30 - average seasonal cycle removed
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Measuring Sea Level Rise

Monthly average water level, Sewells Point
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Measuring Sea Level Rise
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Resilience Collaborative

Land subsidence

about 1 ft. per century in Virginia

Groundwater
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Ocean Currents- Gulf Stream

Steep Gentle
Gulf Stream slope slope  Canary current
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Broad, shallow,
weak currents

Weather Online

Narrow, deep,
strong currents

The Virginian Pilot 2018
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Sea Level in Virginia ADAPT VA

Historic data and projections
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Hours per year
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Hours per year of nuisance floods in Norfolk (MHHW+0.3m)

(source: T. Ezer, ODU, 2015)'

Past Observations

2050: ~60 full days >
of flooding per year

Future Projections (SLR=8mm/y)

Future Projections (SLR=4mm/y)

(SLR=4.5 mm/y)

Today: ~10 full days
of flooding per year

Until the 1970s: ~20 hours
of flooding per year
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What is at risk?

 Land inundation and
shoreline erosion

* Destruction of
wetlands

* Saltwater intrusion

* Increased threat from
severe storms

 Difficulty living in the
coastal zone
— Property Insurance
— Transportation
— Economic stability
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Loss of Wetlands

A Image by Harold Burrell, VIMS
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Dewberry

Rainfall Trend

i Days exceeding 24-hr, 2-year rainfall at Norfolk
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 Upward trend of Annual Maximum Precipitation Series between 3-7% per decade.



Water Infrastructure
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Adaptation Approaches In Virginia

* Impact Assessment | fiy response Report
« Adaptation |
Strategies B TN
— Policy and planning f* j_'.---; i __E
— Structural protection el i A froes
— NNBF and Green
infrastructure

* Integration




Impact Assessment

Annualized Losses
- Low
Mild
Moderate
High

- Severe

Consequences of Future Without Action

Annualized Losses (Millions)
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$50 330
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Baseline Scenario 1.5 ft SLR Scenario 3 ft SLR Scenario

Compared to Today:  4x increase 23x increase




Eastern Shore of Virginia Transportation Infrastructure
Inundation Vulerability Assessment
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Policy Strategies

* Planning (Comprehensive, Haz Mit,
Emergency Response, Floodplain)

 Building codes, regulations, set backs &
buffers, incentives

* Engaging private sector
* Open space
» State and Federal policy



Designing the

Coastal Community

of the Future

By working with residents,
the City of Norfolk is
building a long-term
strategy to address the
flooding challenges due to
sea level rise. How we use
land today helps ensure
the opportunity that
MNorfolk will be a dynamic,
water-based community

into the next century.

Green areas are at low-
risk of coastal flooding and —
have great potential for high

density, mixed-use and mixed
income development. These

areas are prime opportunities

for creating walkable, bikeable,
transit-rich communities.

The City should encourage
transformational development

in these areas.

Enhancing
Economic Engines

Red areas are home to
key economic assets
that are essential to the

THE CITY OF - future. Land
N RFO ;:T;:ymﬂmkﬂnsu:::n

investments to protect these
areas should encourage
additional dense mixed-use
development in these areas.

fellow areas are established neighborhoods
that experience more frequent flooding.
The City should explore new and innovative
technologies to help reduce flood risk and
focus on investments on extending the
resilience of key infrastructure.

Purple areas are established
neighborhoods at less-risk of
coastal flooding. The City should
make investments that improve
connections between these areas
and key economic assets to
ensure that these neighborhoods
continue to thrive.




@ Dewberry

Structural Options

Coastal Flood Protection Toolkit

: Alternatives for Coastal
Flood Protection

City of Virginia Beach, Virginia
CIP 7-030, PWCN-15-0014, Work Order 178
e il i it - C e g VN ] Interim Draft Report
. = o Date: May 24, 2019
Submitted to: City of Virginia Beach
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Natural and Nature-Based Features

 INCREASED USE OF LIVING
SHORELINES

- EXPLORE BIOGENIC REEFS
& OTHER OPTIONS TO
MITIGATE SHORELINE
EROSION

- BEACH NOURISHMENT AND
DUNE STABILIZATION




PROTECTS

4+ captures and store or drain stormwater

4+ reduces coastsl floeding through an integrated flood
barrier

4+ supports individual resillence of mind and body

CONMNECTS

4+ Grandy Village & Chesterfield Heights neighborhoods
+ The Learning Center

4+ people, particularly children, te nature

4+ people to the Elizabeth River

HEDRC OHIO CREEK WATERSHED PROJECT
CITY OF NORFOLK OFFICE OF RESILIENCY

- %

PROGRAM CONCEPT

EMGAGES

+ creates a neighborhood destination and a place that
is uniquely Norfolk

+ raises swareness of regional ecology & hydrology

+ curates an educational corridor
+ supports a resillance academy
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Adaptation Approaches in Virginia

Living with Water Hampton: .

AHolisticApproach to Value-Driven

Addressing Sea Level Rise

and Resiliency &)l Utl ons
- Safe
 Equitable
 Natural
 Heritage
* Integrated
« Sufficient
 Nimble

 |nnovative




FLANNING DISTRICT COMMISSION
< —

Regional Resilience Efforts /);%’b” “"’c“ﬂs
=

» Regional Coastal Resilience Committee

» Regional Coastal Resilience Working
Group

Joint Land Use Studies

'Land Use Studies  Hampton Roads Sea
- . : Level Rise/Flooding
Jﬂ t E d j a : i:i-*'._.-..

Lilinile Eir]gelf—lggft”ﬂﬁi;‘ T

Gate 8 Y 1 Ada ptation Forum
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WILLIAM & MARY

LLAW SCHOOL

W
OLD DOMINION UNIVERSITY

The RAFT

Resilience Adaptation Feasibility Tool

To help Virginia’s coastal
localities improve resilience to
flooding and other coastal storm
hazards while remaining
economically and socially
viable.

raft.ien.virginia.edu

Resilience Collaborative

TOTAL SCORES

Category

Score Received

Total Possible Score

1) POLICY, LEADERSHIP, AND

COLLABORATION 15 20
2) RISK ASSESSMENT, AND EMERGENCY
MANAGEMENT 13 20

3) INFRASTRUCTURE RESILIENCE

10 20
4) PLANNING FOR RESILIENCE

11 20
5) COMMUNITY ENGAGEMENT, HEALTH,

% 20

AND WELL BEING

TOTAL SCORES:

61

out of 100 points



Community Leaders workshop

Total RAFT Score Comparison
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State Initiatives

EO-24: INCREASING VIRGINIA’S RESILIENCE TO SEA
LEVEL RISE AND NATURAL HAZARDS

Section 2-A: The Virginia Coastal Resilience Master Plan

Be based on best available science

Updated every 5 years

Provide recommendations to to reduce tidal and storm surge flooding
and flood risk

Employ natural and nature-based solutions to the maximum extent
possible

Include a detailed funding analysis




Thank you
Questions?
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