COUNTY OF MARIN

UNITY DEVELOPMENT AGENCY
MARIN ACADEMY, 1/19/17
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Presenter
Presentation Notes
Participants at our public workshops played the “Game of Floods” in a fictional “Marin Island” environment. The response was beyond our expectations People were engaged, energized, and most importantly, came to understand together the difficult choices we all will be facing in the future. We hope gaining the sobering understanding of the effectiveness, costs and tradeoffs of potential adaptation strategies in the abstract will lead to more productive discussion, collaboration and co-operation as we together try to fashion a plan  for each different section of our coast.



w e e DR vmw

Y %

Cj
1
]

i T TER

P

O SEALEVEL RSE I

1 ‘l g
i

'
| JE——

N e

s e Ll

TS AT

BN









Presenter
Presentation Notes
A key part of Marin’s process is engaging with affected people, particularly young people. It is to them, their children, and their children’s children for generations to come, that we so graciously will bequeath as their inheritance the growing problems and multiplying challenges 
 
We went to school, in this case Tam High, to pilot test our Game of Floods which is intended to illustrate the kinds of decisions we will face in the future.

https://www.youtube.com/watch?v=-vaajVtgRuI

PRESERVATION EDITION

Advisory assistance provided by:

Changes :
* More urban look and feel
A Natlonal TI'UStﬁT * Increased assets of historical/cultural significance
7, m Historic Preservation . gty impacts
’ Save the past. Enrich the future”  Documentation

Developed for:

KEEPING HISTORY ABOVE WATER

CALIFORN I PRESERVATIN FOU NDATION



Asset Mapping & Inventory

Mapping people; livelihoods; infrastructure,
environmental, and economic, social, & cultural assets
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INTERVENTION OPTIOMNS

KECOMMODATE e
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Image: SF Sea Level Rise Action Plan




Hybrid Strategies

1 : 2 Hal?mll L 8 9 Ela:rgtod 11
Barrler Marsh 6 Flood Levee Pump
Offshore giand g Landbridge PId9° Highway ~ Gate Staticn o ~Route
l ‘ Sound , ' < ‘ l ‘ I

Salt Marsh Brackish Marsh  Int

SALTWATER  —mm— WETLAND HABITAT — FRESHWATER RIDGES - UPLANDS - CITIES

Lopez, John A., 2006, The Multiple Lines of Defense Strategy to Sustain Coastal Louisiana,
Lake Pontchartrain Basin Foundation, Metairie, LA January 2006



1. PROTECT

Hard (Traditional) Engineering

Traditional levee Seawall/Revetment

Wall & Pump

Tidal gate Station




Costs: High
Environmental Impacts: High
Effectiveness: Medium to Long Term

Sacramento-San Joaquin Delta/
Locke




Seawa I I Costs: High

Environmental Impacts: High
Effectiveness: Medium to Long Term

St. Augustine, FL Jones Point, Washington D.C.

Images: Ann Horowitz



Tidal gate

Costs: Extreme
Environmental Impacts: High
Effectiveness: Long Term




Pump station

Costs: High
Environmental Impacts: High
Effectiveness: Medium Term




1. PROTECT

Soft (Nature-based) Engineering

Dune restoration &
Horizontal levee Beach maintenance

Lai

Wetland/ shoreline Offshore
vegetation structure




Horizontal levee

Costs: High

Environmental Impacts: Positive
Effectiveness: Long Term (waves
and sea level rise)

Safesfbay.org




Wetland/ Living Shorelines

Costs: Medium
Environmental Impacts: Positive
Effectivenes: Medium Term (Wave Attenuation)

o 3
4 /

Giacomini Wetland Restoration, 2008




Beach Maintenance

Costs: Medium to High
J9 9

Environmental Impacts: Negative to Positive
Effectiveness: Medium Term (Wave Attenuation)

Ross Clark

Wikipedia

Venetian Court Apartments. Capitola, CA



Offs h O re St r u Ct u re S Er?\?:fcgnl\rﬁeedr:ltjazln I:;)pgigtrs]: Positive

Effectiveness: Medium Term (Wave Attenuation)

Concrete

San Clemente artificial reef experiment




2. ACCOMMODATE

Elevate buildings Floodable Development

Elevate/New Road




Elevate Costs: Medium to High
Environmental Impacts: Neutral

bU”dmgS Effectiveness: Medium Term



Presenter
Presentation Notes
Elevating buildings is a viable option for the open coast, in the short term. However, access to the elevated buildings will still be an issue during flood events, or permanently with sea level rise.
 
Elevated development also alters the characteristics of shorelines and will need protection just like low-lying development. Its advantage is merely that it is not threatened by sea level rise for a longer time.

Shoreline retreat may expose building foundations to damage in future. 


FLOODABLE Costs: High

Environmental Impacts: Medium

D EVE LO P M E NT Effectiveness: Medium Term



Presenter
Presentation Notes
Floodable development refers to buildings and infrastructure designed to resist damage by occasional or even periodic flooding. This could also be a back-up strategy in case shoreline armoring fails. 

New floodable development built to handle sea level rise may be designed to manage stormwater, both salt and fresh.

Allowing new floodable development at a higher density than what currently exists on Marin’s coast could generate revenue to implement other adaptation measures. 


N eW/eIeVate road (E:r?\?itrso:nl_rlril%Ztal Impacts: High

Effectiveness: Long Term




Retreat Rebuild here

Post-storm prohibitions Stricter land use zoning



Presenter
Presentation Notes
The third category of responses to sea level rise is Retreat, and in some cases relocation of critical infrastructure and buildings. 

Managed retreat safely removes settlement from encroaching shorelines, allowing the water to advance unimpeded. It involves abandoning, demolishing or moving existing buildings and infrastructure to higher ground. It also includes banning new development in areas likely to be inundated, and post-storm prohibitions. 





Costs: High

MANAGED RETR EAT Environmental Impacts: Low to Medium

Effectiveness: Long Term
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Presenter
Presentation Notes
The "managed" part of retreating from the shoreline involves establishing thresholds to trigger activities such as demolishing buildings or abandoning efforts to control shoreline erosion. 

These thresholds can be coupled with buy-back programs to compensate property owners for loss, plus strict zoning and building codes that allow only certain types of relocatable or floodable structures.



POST STORM RESTRICTIONS AND STRICTER
LAND USE ZONING

O

 No or restricted
rebuilding after storms?

* Rolling easements
 Extra technical studies

e Use of stricter codes
(FEMA V)



Presenter
Presentation Notes
One policy strategy is to restrict or prohibit building in hazardous areas after storms.

Rolling easements prevent hard structures and shoreline armoring, but otherwise don’t prohibit land uses. The easement rolls inland as sea level rises, maintaining an area of public shoreline. Structures may be moved elsewhere on the property, or elevated. 

FEMA is currently updating its coastal flood hazard maps, due out later this year.





Communities of North Bay Island

Downtown Norbay
Eroding CIiff Heights
Mudflat Manors
Desolation Court
Shoreline Marina
Twig Cove
Seaspray Homes



Downtown Norbay

e Commercial hub
of the island

* Protected by
undersize levees
and vulnerable
to both riverine
and tidal flooding

29



Eroding CIiff Heights

e Residential
community
threatened by cliff
erosion

e Zoning and shoreline
protection challenges




Mudflat Manor

e Large residential
community
threatened by SLR

e Vocal community of
property owners
demanding protection




Desolation Court

« Small poor isolated
community
threatened by SLR

* In danger of being
cut-off from
services




Shoreline Marina

 Water-based
commercial
business and
associated
businesses
threatened by SLR

* In danger of being
cut-off from road
access at high
tides




Curvey Cove

e Historic Ag based
community with
access and crops
threatened by SLR

* In danger of being
cut-off from road
access at high
tides




Seaspray Estates

e Large vacation and
second home
community with
access and homes
threatened by SLR

* In danger of being
cut-off from road
access at high
tides




Costs $$$

m & Fwsd‘fa'u'n Qland

R e al WO rl d - COStS are Adaptation Game Piece Reference She:tcmd

Piece Units | Cost ($) :E:‘?ﬁi;“ Uses and Notes
| I IeSSy an epen On Ol\ong-!errﬁ

Hard (Traditional) Engineering

Protects against temporary
| I I al I a‘ O rS flooding, storm surge and
some sea level rise.

Traditional Levee » Canincrease wave run-
up and overtopping

. . . $
+ | l I I I I l I l I I I : : In high wave energy
a n I e I e e r I environment on coast,
p need to armor levee
slope.
Protects against erosion.

. .
+ i ¢ * Can increase wave run-
Seawall/Revetmen : i up and overtopping
: = . i « Increase erosion in
. adjacent areas.

- - - Protects against temporary
I | I I I tl atl O n flooding, storm surge and
some sea level rise.
Tidal Gate 5% » High environmental
impacts te hydrology.

I = - — s Viable in sheltered
| I Ial n enan Ce re al r j estuaries and lagoons.
Protects against temporary
flooding, storm surge and
some sea level rise.
» Can increase wave run-
up and avertopping
» Require electricity and
maintenance

Flood wall & pump
station

ng
ame World — costs are
temporary flooding, storm
“Horizontal” Levee surge, some sea level
- - - A Lo = medfong | rice and wave impacts
Il I I r n _tll I I t rrT——— « Viable in sheltered
estuaries and lagoons
0 0 Protects against
: temporary flooding, storm
and given to you per unit  JE=. [ | EEEERED
yegetation  Viable in sheltered

estuaries and lagoons.

. . . .
: Protects against temporary
l.e. mile or # of buildings o
u L] . iy « Even nourished beaches
Maintenance 588 LA can erode and expose
(nourlslhment & infrastructure to wave
groins) damage.



Presenter
Presentation Notes
In the game world, costs are simpler per-unit estimates. We are including them in today’s exercise to get a flavor of the tradeoffs that governments and communities must grapple with in the adaptation planning process. 


Suggestions for the game

Start with one community: what’s at risk and
what infrastructure iIs essential?

What must be protected to allow the
community to function. What other options
exist?

Adaptation options: discuss pros and cons of
measures alone and combined - phasing

Consider: mitigation, permits, and funding;
options that span more than one community

Add up the costs and stick your group’s
measures on the board



Game over?

1) Who In your organization Is
planning/strategizing around sea level rise?

2) What other organizations are also

planning/strategizing that you may need to
coordinate with?

3) What are the benefits or drawbacks of
Interagency discussion/planning/
strategizing?

4) Any improvements or suggestions?



THANK YOU!
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