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Seawater in the Streets 40+ days / year LCCE
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Annapolis, Md.

: g Mean sea level rise, in inches
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Stakeholder Engagement {(}CE
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What are you/we going
to do about it?




Planning Response
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Rapid Coastal Adaptation Assessment {QCE
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2010

5 Steps

1. Team

2. Characterize the coast

3. Catalog adaptation measures
4. Develop cost models

5. Apply



Step 1: Team

CCE

2018

Engineers and architects

- City planning team

- U. S. Army Corps of
Engineers

- U. S. Naval Academy




Step 2: Assess Shoreline {QCE
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106,500 feet or 20.2 miles of shoreline

Annapolis Shoreline

® Bulkhead ® Stone Structure = Sand Beach m Steep Natural

® Shallow Natural = Marsh = Living Shoreline




Step 3: Catalog Adaptation Measures &CE
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What works? -

b e L
- Levees
- Floodwalls

Bulkheads

Stone sills with living
shorelines

Raise streets
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Step 4: Develop Parameterized Cost Models

Successful adaptation

« Assumptions

« U.S. Army Corps of Engineers
data

« Data from other jurisdictions

Express costs by parameters
« S per linear foot
* S per square yard
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Adaptation Alternatives

Linear Feet

== Floodwall (4 feet)
—| evee (4 feet)

Levee (6 feet)
-—=Bulkhead (4 feet)
=== Stone Sill

CCE
é/,/\

2018




Adaptation Toolkit LCCE
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Adaptation Alternatives

Floodwall, H-pile, 4 feet

Levee Embankment, 4 feet

Levee Embankment, 6 feet

Stone Sill, Living Shorelines

Timber Bulkhead, 4 feet, wood face
Timber Bulkhead, 4 feet, vinyl face
Raise Roadway, 2 feet H, 30 feet W
Raise Parking Lot, 2 feet, Asphalt
Raise Parking Lot, 4 feet, Asphalt

City Dock, Raise Seawall + Promenade, 2 ft
City Dock, Raise Seawall + Promenade, 4 ft |
City Dock, New T-wall, 2 ft H
3 City Dock, New T-wall, 4 ft H

Cost $1,000s
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Adaptation Alternatives

——Floodwall (4 feet) |
—| evee (4 feet)
Levee (6 feet)

= Bulkhead (4 feet)
== Stone Sill
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Step 5: Apply the Toolkit (example) LCCE
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50,207 feet existing bulkhead
Bulkhead 4 foot above MHW
~ $ 1,400 per linear foot

~ S 70 million
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What did we learn?
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#1 Context

ion

Adaptat
~ $100+ million
20.2 miles




#2 Properly Frame the Problem &CE
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- Not a flood problem
- Not an engineering problem

Economic Development




#3 No Clear Organizational Home {9@
\/ AN

Public Works [
Emergency Management
Building Codes

Planning and Zoning
Historical Preservation
Economic Development
Sustainability

Finance
Legal
Elected Officials




#4 Knowledge Gaps
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On-line Training Curriculum
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1 Flood Elevations and SLR Scenarios \/

2 600 Jefferson Avenue, Newport News, VA 23607 . ! ( ) ] :;
2 Elevation Description

2 _0.25 MSL feet NAVDSS 1% Annual Chance Flood + NOAA 2017 SLR Scenarios
s 0.95 MHW, feet NAVDES Newport News, VA
5 1.45 MHHW, feet NAVDSS
7 5.40 10% Annual Chance Flood Elevation, feet NAVDSS 2
s 7.50 1% Annual Chance Flood Elevation, feet NAVDSS ‘
s 8.90 0.2% Annual Chance Flood Elevation, feet NAVDSS 19
O O S a a — 10 5.72 Estimated Highest Storm Surge Relative to MSL, feet
11 10.00 Property Elevation of Interest, feet NAVDSS 18
n NOAA2017 NOAA2017 NOAA2017 NOAA2017 NOAA2017 NOAAZ017 NOAAZ017
12 Year VLM Low  Intlow Intermediate Int-High  High  Extreme Elevation
14 2000 0.09 0.09 009 009 009 009 009 w
15 2010 017 029 0.32 039 0.45 055 055 10 /
. : 16 2020 025 052 0.58 072 0.88 101 1.08 10 16
17 2030 0.34 068 081 1.08 134 16 173 10
18 2040 042 091 1.08 147 186 232 255 10 15 ,4/
19 2050 05 111 131 19 249 321 36 10 © ——t
20 2080 0.58 1.34 157 239 321 423 4388 10 @
a1 2070 0.66 154 18 288 4 531 629 10 Q14 Lew
22 2080 074 173 208 347 492 656 784 10 ES /' —i—int-Low
. 23 2000 0.82 186 226 403 5.87 7.93 954 10 Z1
: 24 2100 09 2 249 4865 695 954 11.58 10 ] L~ IR
2 1% Annual Chance Flood Elevation, feet NAVDSB w /'
2% Year VLM Low Int-Low Intermediate Int-High High  Extreme Elevation 12 —o-righ
i 27 2000 7.34 7.34 734 7.34 734 7.34 7.34 10 // Extreme
28 2010 742 7.54 757 764 77 78 78 10 1 — ——Elevation
. 25 2020 75 717 7.83 7.97 8.13 8.26 8.33 10 /
30 2030 7.59 7.93 8.06 8.33 8.59 8.85 8.98 10 10 e
31 2040 767 8.16 8.33 8.72 9.11 9.57 98 10
O O 32| 2050 775 836 856 9.15 974 10.46 10.86 10 /"//// l—__/__“n-’/’
33 2060 7.83 .50 8.82 964 10.46 11.48 12.13 10 9 L= B
2070 7.91 879 9.05 10.13 11.25 12.56 1354 10 / éﬂr’:“'
35 2080 7.99 8.98 9.28 10.72 1247 13.81 15.09 10 s e :
36 2000 8.07 911 951 11.28 13.42 15.18 16.79 10 .
372100 8.15 9.25 9.74 119 142 16.79 18.83 10 r
38 7 E
39 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100 4
40
w Year

1% Annual Chance Flood + NOAA 2017 SLR Scenarios
Annapolis, Maryland

Storm Tide

_— — | 0.2% Annual Chance

— 1% Annual Chance

Feet, NAVDSS

2 _ - o Annual Chance

o - <.+ ‘Normal tides
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Sea Level Rise Planning: Technical Principles & Practice

On-line course

S0 cost scholarships available
= - limited number

- end users
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For More Information {QCE
A
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