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“*What we are observing?
“* What is the risk?

“ Community Adaptation
Response

% Regional Collaboration

OLD DOMlNlONw.




€ S VTR ¥

i orksovn Naval i e ¢ Hampton Roads infrastructure
' Weapons Station 2~ é’» o
| g_j‘ j’f_' R e ‘1 @& T Potential impact of sea level rise on military sites
. Bl T L e 64 Iy Tl 2
.:: j""’/ e Y LS Reference Sea Level rise may approach 1 meter by 2100. :
ks &' A Coast Guard . A 10-foot storm surge today would exceed the 3-meter rise shown 12
< 4 Training Centef
A el
3 (o e
i .\ “M ""4
-\ P Fort Eustis
Ll :
s Y B 1 meter sea level rise
PN G A 3 1 3 meter sea level rise
[ “ R
Lkl S .
.}f; L ‘ )
# Chesapeake
Yo oSk Bay
2 -~ i\, > =
4 miles Y, &5
- Py i : Fort Monroe
N '\}l } ! k‘ ,hr .:'-:,b \ H m g‘ ‘
. b A untington
Smithfield 1) ’.{:-‘}i\ " Ingalls i as
‘ 755 ‘“:i (\m,\ NS Shlpyard s\}
258 2 VR AT
‘; - o ’;. e T :0\‘ ‘;’A\ ./ '- i FOI'( smv
Stucel: Er:dro,mmntd"r St S e ﬁ
Protection Agency :
NOTE: Not to scale, - xﬁﬂ M%
for illustration only , v 4 ,. B
7 s o L T },“h
7 '
P N - : - : Dam
P - £ ‘l .:'" «“4 A, & “ " - \ - ’ ‘ - A l 4 ¢ » ’ A ey ’ ) ka
P =] PR My TH A nouth Naval Shi Coast Guar. Naval

Station

) , ra’ ASOceana Q
0, e . b ;. )
X7, )R St VT, ‘ A &»

National Security and the Accelerating Risks of Climate Change, CNA Military Advisory Board May 2014



Hampton Roads is experiencing
sea level rise

Along parts of the East Coast, the entire system of X 4
insuring coastal property is beginning to break down.




Sewell’s Point Tide Gauge
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Groundwater
pumping
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Land subsidence

about 1 ft. per century in Virginia
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Ocean Currents

Small changes in ocean currents cause big
changes in coastal sea level
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http://blogs.nature.com/news/2011/03/goce_mission_reveals_the_true.html



Hours per year
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Future Projections (SLR=8mm/y)

Future Projections (SLR=4mm/y)

Past Observations

i (SLR=4.5 mm/y) | Today: ~10 full days
of flooding per year
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Return Level, inch
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Changing Rainfall Patterns

Return Level Plot for Daily Rainfall Depth

—— 1946 - 2000 Data
— 1962 - 2016 Data
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Return Period, years Study by Peter Pommerenk, Ph.D., P.E.
City of Virginia Beach



 |ncreased threat from
severe storms

* Difficulty living in the
coastal zone

— Transportation
— Property Insurance
— Economic stability

e Land inundation and
shoreline erosion

e Loss of wetlands

0 - ]
L&P&%‘W“‘j * Ecological changes
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Regional Resilience Efforts

Hampton Roads Sea Level Rise/
Flooding Adaptation Forum

e 2012- now

* Municipal staff, academics,
stakeholders to share latest
science and policy

* Informal setting to discuss
science and best practices,
network, collaborate
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Regional Resilience Efforts

2014-2016
Whole of Government
Whole of Community

Legal, Infrastructure,
Citizen Engagement,
Public Health Working
Groups

Private infrastructure,
Science, Economic
Impacts Committees

Hampton Roads Sea Level Rise
Preparedness and Resilience
Intergovernmental Planning

Pilot Project




Regional Resilience Efforts

" \ HAMPTDN RUADS

Regional Coastal
Resilience
Committee

Regional Coastal
Resilience
Working Group

Technical
Assistance
Joint Expedltlonar) Base

Joint Land Use Little Creek-Fort Story
d(e
Studies




Norfolk’s Resilience Approach

NCORFOLK

100 CITIES
Design the coastal Learnlwhy Norfolk e
community of the future === isaresilient city

“E-

Create economic opportunity

Connect communities and
strengthen neighborhoods




Norfolk’s Resilience Approach

Redesigning the cilics




Norfolk’s Resilience Approach

© “Red” — “economic engines”
O “Yellow” — “adaptation areas”

O “Green” —“new urban
centers”

@ “Purple” — “neighborhoods of
the future”

NRFOLK
VISION2100

PLANNING FOR THE FUTURE

NEW SURVEY



Virginia Beach’s Approach

# Dewberry

Southern Watershed Storm

Surge Elevation Review

City of Virginia Beach, Virginia
CIP 7-030, PWCN-15-0014, Work Order 8 —

faneno 191e,

Date: May 13,2016

Rainfall Correlated Tailwater
Elevations for the
Lynnhaven Watershed,
Draft Report

City of Virginia Beach, Virginia
CIP 7-030, PWCN-15-0014, Work Order 2

Stormwater improvements

Submitted to: City of Virginia Beach L.\
Department of Public Works




Water Infrastructure
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e Coastal
Flooding

e Stormwater

Conveyance
® CO m bi N Ed Coastal Floodplain
. Stormwater Drop Inlet
Flooding ——

Stormwater Outfall

i Stormwater Flooding



I Adaptation Strategies

« What strategies are needed to address the risk portfolio?
— What policy has to be created or changed?
— How can land use be managed?
— Where do structural solutions make sense?
— What's the return on investment?
— What strategies work best?
— When should implementation occur?

# Dewberry Sﬁﬂaﬁm \B%’yioi'ginia Beach

Virginia



Portsmouth Comprehensive Planning
A
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L working together, shaping our future

DESTINATION 2025
Scl!iug A Bold New Course



Hampton Urban Water Plan

 Life at Sea Level /Waggoner and Ball
* City- wide and neighborhood plans
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Collaboration

Hampton Roads Sea Levél Rlse/’ ULI Resilient Region Reality
FIoodmgAdaptahon Forum Check

ASERT framework to collect
resident perspectives







