Leaning Into Adaptation

GFNMS Ocean Summit, May 17, 2016
Jack Liebster, Planning Manager, Marin County
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ea Level Rise Adaptation Process

Evaluate
/ Science Info.

Identify

Implement &

Monitor Assets

: Assess
Plan Action Vulnerability
\ Evaluate
Adaptations




Identifying Future Risk
with CoSMoS

1. Global forcing using the
latest climate models

2. Drives global
and regional
wave models

3. Scaled down to
local hazards
projections




State of California Official Guidance

Projected Range of SLR

1.6 - 11.8in.
(4-30 cm)

4.7 - 24in.
(18 - 61 cm)
16.6 - 65.8 in.
(42— 167 cm)

NRC Sea-Level Rise Projections for California (SF Region), NAS-NRC 2012




Potential Future Sea Level Rise

2000 2020 2040 2060 2080 2100



ethods

C-SMART SCENARIOS

Table 1. Selected Sea Level Rise & Storms Scenarios

Baseline: No new Sea Level Rise + No storm

_} Near-term

Scenario 2: 10 inches Sea Level Rise + 20-year Storm

Scenario 3: 20 inches Sea Level Rise + 20-year Storm } Medium-term
Scenario 4: 40 inches Sea Level Rise + 100-year Storm

. : : Long-term
Scenario 5: 80 inches Sea Level Rise + 100-year Storm

Community Development Agency
Collaboration: Sea-level Marin Adaptation Response Team
December 10, 2015 | www.marinslr.or
| ® 2
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EXPOSURE — SLR vS. ANNUAL STORM

25 cm, O Storm - 100 cm, OStorm
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m Vulnerabl.

Agricultural land
Protected areas

Public beaches and parks
Dunes

River & streams

Wetland areas

Habitat areas

Oyster beds

Sandspits

Shorebirds

ASSET MAPPING & INVENTORYING

Mapping people; livelihoods;
environmental services and resources;
infrastructure; and economic, social, &

cultural assets

Roads and
transportation

Trails

Buildings

Residential
development
Commercial buildings
Schools
Elderly/mobility
limited facilities

Hotels/Motels
Harbors and marinas
Fishing, aquaculture
facilities

Utilities & services
Septic leach fields
Water Supply wells
Archeological/
Paleontological sites
Historic sites



——  Asset Manager

C-SMART
CoLLABORATION SEA-LEVEL MARIN ADAPTATION RespoNsE Team
ASSET VULNERABILITY ASSESSMENT TOOL AND SCRIPT

PN

COUNTY OF MARIN v

INTERVIEWER Dare:
INTERVIEWEE: PHONE:
AsSET:

Instructions to CDA: Use this seript to eonduct interviews (in-person o on the phone] with identified asset monagers. Read the
instructions to the asset manager and provide an overview of the process. Be sure to sk the questions as they are written to ensure
consistency across interviews.

CDA: Hello, my name is from Marin County Community Development Agency and | am calling/here for our
appointment to discuss how sea level rise can impact public assets on Marin's Coast. {Allow response]

CDA: Thank you for agreeing to this interview. We hope that this process is useful for you and the future management of coastal
assets. In particular, we have one/a few/several public assets relating to your area of expertise we would like to go over with you (and
your team). These assets are:

1
2
b 3

At most this process could take 30 minutes per asset, and answers about 35 questions. For each asset, | will ask several yes or no
and short answer questions, followed by ranking degrees of sensitivity, adaptive capacity, and risk factors associated with Sea Level
Rise and storm surges. Completing this for each asset will enable us to complete a vulnerability assessment and facilitate adaptation
planning if needed.

Before | get started, do you have any questions? [Allow Q&A]

CDA: We will begin with the [insert asset] (if needed). The first set of questions may be useful In the planning process and will help
get us thinking about sea level rise and storm surge preparation.

1. Are there efforts underway to address SLR/SS {emergency or climate change efforts) Impacts for the asset?
Or O

2. What s your level awareness of sea level rise?
None OLow, heard/read of SLR OModerale, involved in training/project OHigh. expert
3. What s your general workplace's awareness of sea level rise?

ONmE Omw heard/read of SLR OMnduaig, involved in training/project OHigh, expert

he current physical condition of the asset. Are there existing stresses, are they likely to improve/worsen?

en disrupted in the past due ta an unplanned stress .g., weather-related closure, emergency repair, strike?

Yes. How long did disruption last?
7a. Was the asset able to continue functioning? O OPanislly On:s

ok oy o ipdatar
ntenance of repai planned? O No

O Yes, when,

fonsider how the following sea level rise and storm surge exposures could impact finsert asset]. The

hg water table
uater intrusion
hanent flooding
fparary flooding
e impacts
winds impacts
Eh/cliff erosion
tat shifts

about what any of these exposures are? [Allow response, and clarify if needed]

[tivity, then adaptive capacity, adaptation ideas, and risk for each. For the sensitivity assessment,
e degree an asset could be damaged or the service it provides disrupted. Please indicate if
will be sensitive for each exposure according to these levels:

impaired, damaged, or disrupted
nimally impaired, damaged, or disrupted. The asset may require minor repairs or suffer minimal disruption.

Somewhat impaired, damaged, or disrupted. The asset may require repairs and able to maintain most
leatly impaired, damaged, or disrupted with complete loss or shut-down. The asset will require significant
Jon could impact public health and safety.

[tv: Permanent loss or disruption.

ense? Do you have any questions about sensitivity? [Allow response, and clarify if needed)
et] to: Low Med High

No
brary flooding?
nent flooding? 8 8 8 8
each erosion?
g8 8 8

4
H

14, High winds?
15. Habitat shifts?

00000000

8
a8 %
8 8

b, you find that finsert asset(s)] is/are moderately, highly, or maximally sensitive to [name
is sensitive to any of these exposures, ask the asset manager what the impact of the exposure could
service, hours of system shutdown; what is the NATURE of the sensitivity].

capacity. First, we will ask you to rate the adaptive capacity of the asset for each exposure you rated
bu may know, adaptive capacity is defined as the ability of an asset to recover from the damage or
rvention. Before we continue, do you have any questions about adaptive capacity? [Allow for Q & A]

five capacity for the asset according to these categories:

ty: Assetis able to tolerate (impact], no need for intervention.

set is able to tolerate [impact] and cope with the consequences without the no need for significant
n (e.g. alternate infrastructure routes, elevated structure). Could be easily replaced, repaired.

: Asset is somewhat able to tolerate [impact], and cope with the consequences with significant
n (repair, replacement are possible)

et has limited ability to tolerate [impact], and cope with the consequences {no alternative routes,
buld require replacement or very costly repairs.

tis not able to tolerate [impact]. Not reparable or replaceable in current location

fof adaptive capacity for each of the moderate, high, and maximum sensitivity exposures. [insert

ianks below] Low Med High Max

g 8
O O
8

questions to get us thinking about adatation planning, the next phase of analysis and exploration.

000000%
000000
000

000

ftion or preparation actions have you or your agency incorporated into managing the asset in times

lo you o your agency have for new adaptation or preparation actions that will ensure the asset/

{maintained in future sea level rise and storm scenarios?

Community Development Agency
Marin Coast Sea Level Rise VVulnerability Assessment
Nov. 9, 2015 | www.marinslr.org
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Staking out Sea Level Rise
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Thits map was developed for planning and disoussion purnposes. The County of Marin 15 not
resporsible or Bable for use of this map beyond s intended punpose. This map i1s representational
only and doss not constitute an officlal map or datazet of the County of Marin,

Exposed Assets

@ Stinson Beach

(2) State Highway 1

@“. California Coastal Trail
Picnic Area

Stinson Beach Parking Lots

Commercial/Residential
Development

Bolinas Lagoon

Tsunami Evacuation Route

Emergency Generator

SIORORCNOROIOIC

Fire Station

-/

=y
b e’

Water District Office

Additional Natural Resources include Steelheod
Trout habitat, Harbor Seal Houl Outs, Brown
Pelican Roosting Sites, Wetlands

Sea Level Rise (SLR) Scenarios

I B:scline No SLR/ No Storm

I 25 cm (07107 )SLR w/ Annual Storm

I 25 em (0°10°) SLR w/ 20 year Storm
50 cm (1'8"") SLR wy 20 year Storm
100 em (3°3") SLR w/ 100 year Storm
200 cm (6'6"") SLR w/ 100 year Storm

Properties Exposed

- 398
. 120 490
250



- 4,700 acres exposed at mean

= ® °
‘higher high water
Mean higher high water: The average high tide, thus some sites could be dry during

é lower tides.

Community Development Agency
Marin Coast Sea Level Rise \Vulnerability Assessment
Nov. 9, 2015 | www.marinslr.or;
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D
Roads including Shoreline Hwy, Calle del Arroyo |
Olema-Bolinas Rd.. and Sir Francis Drake

Community Development Agency
Marin Coast Sea Level Rise VVulnerability Assessment
Nov. 9, 2015 | www.marinslr.org
A
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a

1,100 buildings _
| 1,300 pCII‘CE|S | 22% of residehtial, 33% of commer |

Community Development Agency
Marin Coast Sea Level Rise VVulnerability Assessment
Nov. 9, 2015 | www.marinsir.or;
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$300 million losses in assessed value -
market value is much higher

$7 million in lost property tax

$700,000 lost Transient Occupancy Tax

F sz Al RS s T 0 T
poe ‘.'r s "‘:\.‘-;""-t_--. ® N . ,,;_— A SN 8
f;’:ﬁ ! Pk e E e 2 )“, v LY / ‘ )
Community Development Agency
Marin Coast Sea Level Rise VVulnerability Assessment
Nov. 9, 2015 | www.marinslr.or
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Every exposed building would face waste
and/or drinking water impacts

Community Development Agency
Marin Coast Sea Level Rise \Vulnerability Assessment
Nov. 9, 2015 | www.marinslr.or
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Beaches could flood and erode

Community Development Agency
Marin Coast Sea Level Rise \Vulnerability Assessment
Nov. 9, 2015 | www.marinslr.org
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Marshes could convert to mud flats, and
may move upland

Community Development Agency
Marin Coast Sea Level Rise \Vulnerability Assessment
Nov. 9, 2015 | www.marinslr.org
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December 3, 2014 - Mill Valley




breaker zone |

wave run-up

waves increase in height towards
‘ breaking zone (shoaling)

wave set-up 1L.5m . ~E
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- h S --—p___ — —
storm surge 1.0 M e ——S e
.- S
L
seasonal effects o3 m o
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. . e,
tide difference 2m iy
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sea level rise 1m e
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Stinson Beach
50 cm SLR




Periodicity of Inundation

Height in feet (MLLVV)

NOAA/NOS/CO-OPS Datums

Observed Water Levels at 9414863, Richmond CA (MLLW)
From 2014/12/03 00:00 GMT to 2014/12/04 23:58 GMT
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00:00 08:00 16:00 00:00 08:00 16:00
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= Predictions - Verified




Annual

NOAA/NOS/CO-OPS =
Observed Water Levels at 9414863, Richmond CA
From 2014/12/04 00:00 GMT to 2014/12/30 23:59 GMT
10.0 10.0 HOAAMNOSICO-OPS =
Observed Water Levels at 9414863, Richmond CA
From 2014/06/04 00:00 GMT to 2014/05/30 23:59 GMT
8.0 8.0
75 | 1 - 7.5
Il-lll ll ll 3 | £ P | II. .|Illlllcn
§SOIIIIIIIIIMIIIII. LAAARN TN AR ERANATHAEERARERND
= B 1 2w I
- [T L
i 25 2.5
% 20 2o
0.0 - . 00 oo 0.0
Canmtar for ratiamal Cceana hic Products and Sarvices
I NOAA /NOS/ Canter for Op > raphic P and Sanvices 00-00 00-00 00:00 00:00
00:00 00:00 00:00 00:00 5/5 52 519 526
12/8 12/15 12/22 12/29
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Marin Coast Sea Level Rise VVulnerability Assessment
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Adaptation

Measures

1. PROTECT

Revetment/Seawal

ssSI@EEE 1@

el Tide Gate
~ ssssss | @EE @
Wall & Pump Station

sss|@@EIO

Traditional Levee

ssss| @EE @

Hard Engineering

MHorizontal Levee
$555/@ @

,,. Wet[and/shorellne vegetation

W ssss1d) @

Soft Engineering

Elevate/New Road

sssss|@@d| @

2. ACCOMMODATE

F
Floodable Buildings
sssss| @@E 10

Accomodate Water

- Artificial Reef
E SIEE| @

= Beach Maintenance
M sssIECIO

3. RETREAT

Post-storm prohibitions
(e lE)IO

Retreat
$$$$| | @
Move here @ Stricter land use zoning
$$$|Gﬁﬂ|o SIEE e

Managed Retreat




Strategy Options

Ref & Approach  Potential Management Action Example Location{s)  Impacts Addrassed™ Key Partners ‘Reguired Rescurces Other Assets

ptation P lein
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Finished Floor Elevations or Topography
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Potential Elevation Increase (ft)
|0
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I 201-5.00
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Digital Elevation Model

MARIN COUNTY 2013

Elevation (feet)
<o
B o>
. 2
—
B ==
B e
B 1012
I 1214
[ ] 1418
I 112
B 1220
o

Community Development Agency
Marin Coast Sea Level Rise Vulnerability Assessment
Nov. 9, 2015 | www.marinslr.org
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Floor Elevation
MARIN COUNTY 2012

Finished Floor Elevation

Unknown
. EEow
_'_,_-—'-'_'-'_'-'_'_._'_‘_-_'_'_'_

B 0.01-10.00

B 10.01-1500

Bl 1501-1879
Community Development Agency
Marin Coast Sea Level Rise Vulnerability Assessment
Nov. 9, 2015 | www.marinslr.org -
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™ Baee Flood Elevations (BFE)

FEMA FIRM MAPS, 2015

FEMA 2015

Community Development Agency
Marin Coast Sea Level Rise Vulnerability Assessment
Nov. 9, 2015 | www.marinslr.or;
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o Tovel Riee depths

USGS COASTAL STORM MODELING SYSTEM

Community Development Agency
Marin Coast Sea Level Rise Vulnerability Assessment
Nov. 9, 2015 | www.marinslr.or;
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\

= Potential Elevation Increase

BFE + SLR — FFE/DEM

B 5.01-10.00
I 10.01-15.00

Community Development Agency
Marin Coast Sea Level Rise Vulnerability Assessment
Nov. 9, 2015 | www.marinslr.or;
| 8 —
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22.68.060
Improvements to
existing structures.
Exempt if NOT in an
appeal zone & NOT
ona beach; ina
wetland, stream or
lake; seaward of the
mean high tice line;
in an ESHA; within 50
feet of the edge of a
coastal bluff, or
additions resulting in
an increase of less
than 10 percent of
the floor area.

OM a beach; INa
wetland, stream ar
lake; seaward of
the mean high tide
line; IN an ESHA; or
within 50 feet of
the edge of a
coastal bluff

IN APPEAL ZONE
property that is

located between

the ocean and the

first public road.
Increase of no :
more than 10% of 22t
floor area of

existing structure
increase in height

of no more than .23
than 10% of an

existing structure.

MNew
Development
onVacant Lot
or
Non-Exempt,
Mon-Excluded
Expansion.
-——

2 = Bfoet

Exempt

=251t
total

=25t

Elevation + Structure < 25 ft
[Elevated for BFE andfor SLR)

(Standard Findings)

=30 ft
BFE + up total
to 3 feet
additional
elevation L
£
=30ft
BFE + up 1
to 3 feet
additicnal
elevatian =

A

3l I

- I

Elevation + Structure = 30 ft
{Elevated for BFE and/or SLR)

= 301t

RAFT- Marin Coost Sea Llevel Rise Adaptation Plan

BFE + up
to 3 fest

additional
elevation

BFE + up

to 3 feet
additional
elevation

snl I

6ft I

Elevation + Strocture > 30 ft

=30ft
total

=301t

>30ft

{Elevated for BFE and/or SLR)

P

=)

=251t
total

age S0

A
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a-dapt-ive man-age-ment

/a'daptiv/ man-ij-muh nt (Noun)

An iterative method of decision making in the face of
uncertainty that reduces uncertainty by continuous

monitoring; used especially in the management of
ecosystems etc.



Living with Water
Rotterdam, The Netherlands
High-end modern housing in a stormwater pond



............................................................. HOFIZOHtalLevees&TldalN\arShes

Pros: Uses landscape to attenuate waves, provides habitat
Cons: Cost for earthwork, larger ROW

Anew kind of levee | Marshesasbariers

The Bay Institute. an environmental slow down starm
SUFges, Meaning
E',mu_p. has prup-oﬁsda numbero‘_f i fronted by
horizontal levees” for San Francisco marshes can be
Bay that blend a traditional earthen Iuilt half as tall,
levee with restored tidal marshes, The :ﬁ ;’y}.’mmﬁ;
marshes would be built up with b7 WITH MARSH
made of earth and -
sediment from local fiood control clay. 7 gh levee
channels. Marsh vegetation would be Mate: Mat
. toscale

irrigated with reclaimed wastewater.

Buried
levee

| Reclaim
| wastewater |

Flanted
with fast-
growing plants such

as the mildly seawater-
toberant alkali bulrush and tule,

the brackish marsh would slow
down a storm surge, absorbing \
it like a sponge. This dense Clapper
vegetation, home to birds such rails build their
a5 SONg SparTows, can reach nests in tdal marsh
& feet in height. cord grass, which

would grow 3 to Covered

5 feet tall alongside by seawater

1-foot pickleweed, mast of the day,

tidal mud flats would

Source: The Bay Institute not be vegetated. UG GRISWOLE/BAY AREA NEWS GROUP

Community Development Agency
Marin Coast Sea Level Rise VVulnerability Assessment
Nov. 9, 2015 | www.marinslr.org
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Restore Native Dune Vegetation

Community Development Agency
Marin Coast Sea Level Rise Vulnerability Assessment
Nov. 9, 2015 | www.marinslr.or;
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Offshore Structures

Pros: Uses landscape to attenuate waves, provides habitat
Cons: Cost for earthwork, larger ROW

Breakwaters

Existing shoreline

Dunes Future shoreline

Community Development Agency
Marin Coast Sea Level Rise Vulnerability Assessment
Nov. 9, 2015 | www.marinslr.org

Oyster Reefs

to M. Eden Creek

Phase 2 detail:
b (32m x10m )
a . Shell bag mound + eelgrass
8 i, Shell bag mounds
X A= S ‘ 2N
Phase 1 detail: N g ‘ B S Eelgrass
(40m x1m) Layer cake “;.: \"f Q 5D vegetative shoots
2 s ‘.""" *
Reef ball stack ¥ O
"\ g "’ ‘
Eelgrass S 2y » NN
Shell bag mound X \{‘) .
ell bag moun % Tm
22 N
Schematic representation, not to exact scale Reefcaste 2 3
-
Shell bag mound + eelgrass ‘Q,.
<>
oG/ [
r Lh\ PWA Reef ball e
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Before a Flood During a Flood



SO WHAT'’S NEW?

SF Guardian

Eaaa Floating Homes
ommunity Development Agency ST

Black Point/Green Point Communities Plan Slide 49
March 8, 2016
marincounty.org/blackpoint



Community Development Agency
3501 Civic Center Drive, Rm. 308

San Rafael, CA 94903
4154736269 T
www.marinslr.org

e
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Thank You .

QUESTIONS & ANSWERS

e e = e S S

Caden at the Beach September 2013. Credit: Rendel
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