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Zoom Orientation

Please mute yourself

Under " "
select "

to ask a question or
comment during
discussion sections

Use the " "
function to add
comments and

ask questions during
other parts of the
conversation

Breakout rooms will
also be used today
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Agenda

I.  Welcome
Il. Introductions and Meeting Objectives
Ill. Near-term Resilience Actions
Town-wide
Central
Hillside
Shoreline

IV. Wrap-up and Next Steps

5 min
10 min
80 min

10 min

Tell us what
you think!




Providing Feedback...

Download the Draft Report
From the Project Website:
www.cortemaderaadapts.org

The Corte Madera
Climate Change Adaptation Plan

November 2020


http://www.cortemaderaadapts.org/

About You!

Tell us:
« What part of the Town you are from?
 What is the biggest potential opportunity to enhance community resilience?
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Exploring Refining
Adaptation Adaptation
Options Approaches

Draft and Finalize
Adaptation Plan

Laying the Engaging on
Foundation Adaptation




Community
Workshop #3

Community
Engagement

Additional Design
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Resilience Advisory Community
Committee & Analysis Workshop #2

Two Workshops
Community Survey
F!OOd Cont.rol Mec.etlngs Shoreline and Hillside
City Council Meetings Preliminary Costs
Compilation of Existing Virtual Workshop
Conditions 5 Advisory Committee Meetings  Storymap and Survey

10 Partner Meetings

GIS & Other Technical Analysis

Near Term Actions
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GOAL 1

Protect the health, safety, and
wellbeing of all town residents,
visitors, and workers by focusing
on preparedness and prevention.
Protesting the health and safety of people. both now

and in the fistuee, upporting sk reducts

o . recavery, and
uq'o“m- lo everyday qunht) of hfe.

GOAL 2

Incorporate resilience and equity
into all of the Town'’s plans,
policies, and projects.

Histoncally desadvantaged and wnderserved from-
Tise bers of the the first
nd«w\lmhofcl”dnun To succendisl-
Iy build reuibience, actions must moet the needs of
commmunty menmsbers who face the greatest clhimate
aupacts with the least resources. Normaluang con-
sideration of both climate change and oquaty in Town
plannang and actions s a crucial component of en-
hancing revilicace

Plan Goals

Bualding on the Guading Principles, the goals were

Sk 18

and refined over

&

the course of the project to reflect the Town's values and wmicrests

Increase community awareness
about the urgent need to take
action and prepare for climate
change.

An mformed communaty can belp create and waple-
et stratepic and effective solutions.

GOAL 4

Bring the community,
neighboring towns, and the
region together to plan and fund
actions to build resilience.
Muliz-jurtsdichonal collab quires effort snd

sttention. Thas collaboeation is cntical 1o the wuccess
of the broader resthence mstiatives










EXTREME HEAT INLAND FLOODING SEA-LEVEL RISE

https://climateassessment.ca.gov/ https://cal-adapt.org/  http://www.opc.ca.gov/


https://climateassessment.ca.gov/
https://cal-adapt.org/
http://www.opc.ca.gov/

Corte Madera in 1926. © Corte Madera Memories
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Sea-level rise from 2000 (ft)

Projected sea-level rise in San Francisco
Source: State of California Sea-Level Rise Guidance: 2018 Update
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10 address spocific hazards move broadly, and 1 some cases, belp
the Town address mmultiple hazards at the same time

Adaptation actrons highlighted m cach focus area mre nested
within key pallazs of action and are descnbed in moce detail m

Strategic Planning in Corte Mader
Adagrtation and resilence planning m Corte Madera tequires a
Jong-term, cross-sectonal, and mwlti-layered approach. Whale
some actsons will need 1o be taken @ specific locations, nsaay
others will noed 10 be bmplemented with the whole cotmmumity
m mind. The subsequent sections of the repoet focus on specific
chinsate exposures that are particularly relevamt to the lullsade
shoceline, and central Core Madera focus ateas of the 1own
These locanon-bazard pairs (hillude-wildfire, shoreline-coastal
flooding, and central-mland Boodmg) allow for detuiled consad-
eration of the exposures and concems specific 1o each area. The
Town as & whole faces san snterrclared mixpure of climate expo-
wires (see pages 22-35 for more inforeation), therefore the full
suite of station actsons i the followmg actions were chosen

\

the respective sections of the plan

Town-wide Actions (pages 36.53):
1) Health and Wellness

2) Ewsergency Prepareduess

3) Resalwent Infrastrocture

1) Collaboration

Shoreline Actions (pages 54.95):
1) Prosect

b}{()'{E LI N E 2) Accomunodate

3) Retreat

Hillside Actions (pages 96-121):
1) Evacuation

2) Wildfire Mstigation

}) Protection

HILLSIDE 1) Education

Central Corte Madera Actions (pages 122-13
1) Collaboration
2) Proacction

The full suite of bagh priority actioes is extensive, and only some
actrons can be featured m cach section of the report. The featured
actons hughlighted in each focus ares desnosntrnte the depth and
Breadih of types of actions the Town can take but are not the only
unportant (or most smsmedaate) actions. The full sume of actions
and wore detailed information on cach actson can be found m
Appendix X and are referenced theoughout the plan




ADAPTATION PATHWAY

MARINER COVE & MARINA VILLAGE

Thas adaptation pathway diagram provades — Near-term Medium-term Long-term
a visual depaction of the vanows d

ponts assocsated with adaptation plantang

for the neaghborhoods, as well as a sense of

how bong vanous adaptation actions can be

expected to provide protectson. Contunved

coosdanation with stakebolders i the near

term will help mforus decisionn regarding

construction of a kevee'sheet pale wall with

a tade gate and mtuwre-hased mfrastructue

(cossve beack, ecotone levee) to protect

the Maner Cove and Manna Village

neighbochoods. At the same tune, stake-

holders can contnbmite to the develop

of the Town's socrmwater nsaster plan and

the developsnent of & shallow groundwa-

Ter monitonmg peogram. As envirotmental
k roach pred d theesh-

olds, (eg sea levels neanng “frecbonrd”™

clevation, or the safety margia incloded as

& bufler i the desagn of a levee) decavions

st be made about next steps. For exam-

ple. repleninhing material on the coane

beach fronting a levee oo sheet pile wall Lmplement poiny tools inciufimg dulddng coder.

may reduce erosion for & coramn ot foodproating 0ssa2ence

of timse, but eventually & decvion neods 1o

be made about raising the levee or moving

toward a managed retreat strategy. This

deciszon o hkely 10 be dependest on the

feasibiluy of @ o S0t

water and proundwater conditions on the

Inndward sade of the levee

King tides T below freeboard

o King tides encroach
- en freebosrd
Emvironmentol stedy & persntsing foliowed by combutvon Nearng ecosion 1 eshold

pmmmmmmmmmm e
f
'
'
'
'

Roads and other infrastructure
no longer viable

Repetative loss, health
J e & safety rishs out-

-

il

-

e poley tooks " develops
SLR ek averiey pene. resonng/downtewn
Pion for eventuc lovee reclgnment.

Legend
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= = Potential pathway Decision point . Action effective; monitoring required
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9

Total cost (in
billions) in
damages from
Wildfire in
California in
2018 alone. (*)

1,943,500,000

The total dollar value of all commercial
properties and homes located in the WUl in

Corte Madera.

49

Total percentage
of Corte Madera
structures located
in the WUL.

26

Total number
of road miles
in hillside

neighborhoods.

39

The total dollar value of
damages from wildfires in
California in 2018 alone (*).

150

The number of acres in
the Christmas Tree Hill

neighborhoods.

BY THE NUMBERS

1,588

The total number
of Corte Madera
structures
located in the
Wildland Urban
Interface.




Hillside Mobility Actions

e Support other modes of transportation

e Manage on-street parking along evacuation routes
e Create pull-outs

e Widen narrow street sections

e Create new connections

e Enhance wayfinding and lighting




Proposed Infrastructure Improvements

Christmas Tree Hill & Chapman Hill

Roads by Widih (A1)
Lew than 15
308
T R Waly  ~— More than 20 ft
MaNL MabE s S Potential Sites for
P bl
L SHLY Lt AV Inhancement or

Ry

wiy
Roads st Sirects

Fiee Sarads

Granada Hill




Evaluation Framework for Hillside Improvements

California Lane Lower Summit Fire
Approach/Metric Policy Changes Enhanced Network . Road
(new connection) .
new connection

Private Vehicle Private Vehicle Private Vehicle Private Vehicle Private Vehicle

Multimodal access Emergency Yehlcle Emergency Yehlcle Emergency Yehlcle Emergency Yehlcle Emergency yehlcle
Pedestrian Pedestrian Pedestrian Pedestrian Pedestrian
Bike/e-bike Bike/e-bike Bike/e-bike Bike/e-bike Bike/e-bike

Streets permitting

simultaneous access Very limited Limited Very Limited - More Most Most

& egress

Households with

access toa new ) ) 0-49 69 16

primary vehicular

route

Downbhill 3 3

access/egress 3 (with better two-way (with better two-way 4 3

points (to Town) operation) operation)

Uphill access/egress

; . - - 0-1 4 1
points (over hills)
Infrastructure cost - Low-Medium Low-Medium High High




Investing in Infrastructure

Potential Priority Actions
e Analyze and Implement potential connections
California Lane
Grove Ave connection
El Camino Dr and Madera del Presidio Dr
Sausalito St to Mill Valley

Widen and improve Summit Drive

Improve Town-maintained hill paths and stairs on Christmas Tree Hill
Improve Lower Summit fire road

Create strategic pullouts on Christmas Tree Hill

Widen Redwood Ave where feasible




the shoreline

© Tha Thoms of Cirte Mo
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257 13 1181 36

Total number of Percentage of

Total acres of Miles of road vulnerable buildings vulnerable buildings vulnerable
marsh areas to flooding at present to flooding at to flooding at
located in during King tide (1 ft. above MHHW + 5.5 ft. MHHW + 5.5 ft.
the Shoreline MHHW).
neighborhoods of

Corte Madera.

BY THE NUMBERS

25

Miles of road
vulnerable to 3 6 8
floodingat 1,250,000,000
- Number of total Total value (in dollars) of structures in the
structures less than FEMA flood zones(*).
1 ft. above MHHW.




. Nature-based measures

* Multiple benefits
- Habitat
- Flood protection

« Recreation
- More adaptable over time

« Can be used in combination with
other approaches

Photo by
Shira Bezalel
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NATURE-BASED ADAPTATION

Nm'lh-dmwmmnwwdwfmhlmmdndwmwmw

the actioon of that munue ch of natuzal & but e created
b)mmnndmmu(mmm‘nhmm-lpvm)wpuowk<mulptmunlm«v
sywtens servicos. ™ Nature-based adap ae caly approp i certam landscag igs. They can

u‘wmmaﬂmwmw“mn«-hwmmnmm
nature-based ad ] gray Two examples of sustes of nature-bused
adaptation mensires working m concent 1o provide flood p and habutat beocfits are shown o Figae 32
Examples of natire-based mcasures that are sustable m Corte Madera are tidal manshies, ecotone slopes, wub-
merged aguatic vege and coarse beaches, each of whach e described m more detail below,

fw)‘wawwiwdw (manae-tused) Miapramon actions working 1 Coooert 10 provide flood
rotecton md habrest beoefits. Miwtration by Macaels eso, SFEL Adupead from e SF Tiay Adopeation Atiss (SFI & SPUR 2019)

Tidal Marshes
Protecting. g and g hdal b
and thewr associnted tidal flats is comtical for sustasing
thew flood rk management services with a changing
clisate. " Specific actions inchude restoring tidal action
1o diked baylads to restore manbes, plasting mative

Ecotone Slopes
Ecotone slopes are ratmps (with a length to hesght ratio
of 101 or gemtier) bayward of flood risk management
levees and landward of o tidal marsh. They can provide

wetland-upland tramsition zone habitst when propetly
vegetated with native clooal grasses, rushes, and sedg-

specien to b k placing sed: 0 e ™ They can atteumate waves, provide high-tide ref-
taase subsided areas, and creating manh de - hugh-  upe for marsh wildlife, and allow room for manshes to
e arcas withan marsbes 1o provide high-tide refage. ™  migrate upnlope with sea level nse ™ In Corte Made-
In = hes this mght also mehude  r, there is a umigue opportunty 10 wse oo-site matenal

da : ©0 mank clevation  (dredpe spoils at the Golden Gate Bosdge District par-

wuhmlmrln\e The topography of the nsand and its
mwnlu-d&lph)\lupﬁcdmkmw-\!lb
hoaling, and breaking Wide marshes at Conte
Md«--:mmumtnmmm Stabiliziog the
outer edge of the mansh by placiug comse beaches can
belp mamtain marsh width by reducing erosson
) £
T —

cel) to croate am ecotone sbope alotg the raslioad em-
bankusent, connectmg a future flood-nk management
levee 1o the mank ™

For mor

to the

please re

£D AUATIC
VIGATATION

Figmee 3 5 - Scbenerped aguatc

Submerged Aquatic Vegetation

Sdm'pdqu\mnhbllmm
Muupld-.nnd b w0 K

and showing shorel - ‘: (Zostera
maring) is the mam species m the lower parts of the
San Francisco Estuary, but other subunerged vegetation
species exast throughoot the Bay as well However,
submerpod aquatic vegetation canoet grow anywhere,
alinaty. hight, and substrate are lumiting factors for cel-
grass bods, and they do best where curent speeds and
Wave encrgy are Dot excessive. Posential exises 1o es-
tblnh eclgrass beds at depths less than 2m m broad
swaths aloag the shores of Conte Madera baywand of
the tadal marsh =

v

.. @ @ =

mformation about nature-based s

vepetation, medflane. sed comese boaches we natimsl festures that can reduce the sapact
o the aboeehioe. Eilestrancn by Macacls Iaro. SFEX Adsgead froos S5 Ry Shoovline Adapeation Atlas (SFEI & SPUR 2019)

» adaptation

strategics

of wave Knou

Brm'hn

Teacds -

Coanve o¢ are dy

hunlﬁucmmmdnmw:oluad shell,
gravel, or cobble. Coarse gravel and cobble beaches
can dissapale wave emergy over shorter distances than
marshes and therefore may be more suitable within an
wbanized estuary and that has limised space ™ Beach-
umhphmdu(couo(k\«uudtmod\ﬂmﬁ-

structure ble to wave ppenie. of m front of

b Inerable to These beaches have the

mﬂb&llﬂlmul soft-shorelioe stabs-
gy w San F Bay.™ In addi

grotts of other retention structures (larpe woody debris
15 one option) should be considered for beaches muple-
mented along shoselines where the domsnant waves
tend to d down the shorel

n

mewm



Structure Height

Elevations in feet

With natural NAVD88
A t‘ outboard edge
SS u m p |o n s (beach or Traditional
ecotone slope) levee/wall
SLR MHHW +SLR MHHW +SLR | MHHW + SLR | MHHW + SLR
+100 yr storm | + 100 yr storm | + 100 yr storm
+ 2’ freeboard | +2’ freeboard
+ wave runup
o’ 6.1 9.5’ 1n.5 13.9'
1.9’ 8.0 1n.4’ 13.4' 15.8’
| 3.5’ 9.6’ 13.0' 15.0’ 17.4'
6.9’ 12.9’ 16.4’ 18.4° 20.8’

Sea Levels from OPC (2020). Strategic Plan to Protect California’s Coast and Oceans 2020-2025. California Ocean Protection Council. http://www.opc.ca.gov/2020/02/the-ocean-protection-council-approves-a-

bold-plan-to-protect-californias-coast-and-oceans/

Tides and extreme water levels from AECOM (2016). San Francisco Bay Tidal Datums and Extreme Tides Study. Bay Conservation and Development Commission http://www.adaptingtorisingtides.org/wp-

content/uploads/2016/05/20160429.SFBay Tidal-Datums and Extreme Tides Study.FINAL .pdf

Unofficial “goal”
for 2050 by
California State
Assembly, Sea
Level Rise and
California
Economy
Committee



http://www.opc.ca.gov/2020/02/the-ocean-protection-council-approves-a-bold-plan-to-protect-californias-coast-and-oceans/gram/
http://www.adaptingtorisingtides.org/wp-content/uploads/2016/05/20160429.SFBay_Tidal-Datums_and_Extreme_Tides_Study.FINAL_.pdf







Conceptual Cross-Section for Railroad Right of Way

Figure 3 20. Earthen Jevee

Cross-section for Raslroad /FlLULlGHTWE'G"ﬂ FiLL
Raght of Way (Option 1) 20.0
2 2
10/ > 1
)\}\

Option 1 15 a traditional carthern levee bunlt over the existing rmilroad berm. The 20 ft. width at the top at 15 ft
NAVDSES would protect the central portion of the town from a 100-year storm m the nuddle of the century and
would provide 2 fi. of free board. It could also accommodate an enhanced bike and pedestrian path or a future rail
expansion. The weight of the fill may cause differential settlement and require rasing over time. Replacing eathen
fill with lightweight fill would reduce settling but be approxumately three times more expensive.

200

OCK WALL
GEOGRID—__ | /m

Figure 321, Block wall
Cross-section for Radlroad

Riglt of Way (Optioa 2) ‘\

\‘_”/

Option 2 is a block wall connected by a geognid. This option would reduce additional weight on the marsh and re-
duce settlement rates. The 20 fi. width at the top could still accommodate additional bike and pedestnian facilities
or a future rml expansion. The block walls could be ludden or made more visually appealmg by adding natural
landscaping.

SHEETPILE WALL

Figure 3 22. Sheet pile wall
cross sectson for Raslroad
Right of Way (Option 3)

Corte Madera Marsh & Railroad Right of Way

Preliminary Construction Costs $5.0 million
Prel%mlnary Engineering, Public Outreach, & $1.0 million
Environmental Document

Environmental Permitting & Mitigation $1.5 million
Design (15% of construction) $0.8 million
Construction Management (15% of construction) $0.8 million

Subtotal|  $9.1 million
Contingency (20% of total) $1.8 million
Maintenance (25 years) $3.5 million

Total| $14.4 million
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Hardened
Structure
Tide Gate
Location
Alternative Levee
Alignment
Ecotone Slope
Marsh Mounds
Coarse Beach

17 gut IR N aEn

AP
d tti-l dyau
L

40 4*

.
»

Sapdepap

3
.
-
-
-

Nerew
LA LY}

Al
A
-
»
Ll

>,

*

L L L LT

‘l..!ilnln’-n.-ar

e PRhwme sty 8
- Nuks >
T 4R L atreaapany |

A / I® vone a,
. L dhehd oy L
igmmanis . *
¥ ‘A'lvl-—l..n"

.
.
«assnvnvav ﬂrn!riilo;n 2
PETIPPTTRP
LT s b
- o ;)bxl..rs'&u..u
g ”

-

n =
"II doinadd Bk gy
i g PYITTERRRRLE 5y

L1
T hausd Iusendesus B

»
’lllllil\lli\l‘lnli

e .
o u‘nsn LN uag qaup

LEL L

—

"
dve L
Rapddppn

o l 82
AFTEARaRE .,
u
u
K]
-
W
a

.. Vh N SnE s duln &
o -
e e T e

R Uy
\YM\Q' - Vl'l'lll"l
. ﬂ S ArRERrRes

4

~
~

5
& 4 sawhppuk g
\ parqapa® g
S Mes FerPErrTOP
“ A adan ..1‘0
ST AN o Y hdeddne s
S 4 '# > ny » o [
¥ 44. 01 .’t A=y

Q) L 1
e .-rrunuaalr.fla!ih ~
Wk g PYTYSRERLE gy &
anesd §annpdunn® e R

‘cl-sl..-\l..:;‘-.:- ‘

Buk
P b m’-'.l“._"..h..k

iasnnn®

Inner-Alignment: '







Conceptual Cross-Section for Inner Alignment and Mariner Cove

ol
Figure 3.12. Earthen levee cross-
2 2 sectson for inner alignnsent and
1= 11 Marmer Cove (Option 1)
. 7P
Backyards

Marsh
Option | is a traditional earthern or hight weight fill levee bmlt in or near homeowners® backyards. While this s
the least expensive option, it is likely infeasible due to space hmitations, the net weight of the levee, and the as-
sociated settlement in areas bult over bay mud

GEOGRI Marina Village & Mariner Cove

o8, 0— LOCK WALL Preliminary Construction Costs $21.5 million

Preliminary Engineering, Public Outreach, & -
Figare 3.13. Block wall crons- 0 ry g g, i $ 1 .5 mllllon

sextion for inmer alignneot and Environmental Document

Mar Cove (Option 2) o o« e o . . 11
e Environmental Permitting & Mitigation $4.0 million
P =3 Design (15% of construction) $3.2 million
Backyards - = Construction Management (15% of construction) $3.2 million
Option 2 is a block wall conmected by a geognd. This option wounld reduce additional weight on marsh and signifi- Subtotal $33.4 million

cantly reduce the width of the levee: however, this option would reduce visibility of the Bay, as it would extend o 0 il
eight or nine feet above the current ground level to provide adequate flood protection through the mmddle of the Contlngency (2 0% Of tOtal) $66 miliion

century. The block walls could be modified on the mside to provide a set-up design (see blue lines in figure 3.13), 2 114
be ludden by landscaping, or allow homeowners to build steps and decks connected to the wall Maintenance (25 Y ears) T 1 ii;) m.I::.IOH
ota million

8' WIDE
MAINTENANCE ACCESS SHEETPILE WALL
ADDED STEP AND/OR: 8.0
SLOPED FEATURE MAY\ : e e
BE CONSIDERED/ and Marines Cove (Option 3)
et
=
= | Sy
Backyards Marsh




Wrap up and Next Steps



Providing Feedback...

Download the Report
Project Website:
www.cortemaderaadapts.org

Add comments
www.cortemaderaadapts.orq/draft-

plan

The Corte Madera
Climate Change Adaptation Plan

November 2020


http://www.cortemaderaadapts.org/
http://www.cortemaderaadapts.org/draft-plan

THANK YOU!

R.J. Suokko
Public Works Director — Town of Corte Madera
RSoukko@tcmmail.org

Sascha Petersen
Adaptation International
sascha@adaptationinternational.com

Emily Roach

Nelson Nygaard
ERoach@nelsonnygaard.com

Mindy Craig
BluePoint Planning
mindy@bluepointplanning.com

Ellen Plane
San Francisco Estuary Institute
ellenp@sfei.org
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