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BAY AREA STORM DAMAGE SITES 2017

110 Locations and Over $250 Million to Date
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Climate Change Impacts
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Climate Change Legislation

Senate Bill 1

» Support planning actions at local and regional
levels that advance climate change adaptation
efforts on the transportation system.

» $20 Million over 3 years

Senate Bill 2800

» Climate Safe Infrastructure Working Group to
integrate climate change impacts into state
infrastructure engineering

Senate Bill 246

» Established Integrated Climate Adaptation and
Resiliency Program




Coordination for Climate Change

Caltrans I

Agencies =

i '
N ,
¢
j
. ol Ny
I s LA

Non- Local &
Government Regional ,
Agencies Government

N

Universities

Research I



Plan for Improved Agency Partnering

Caltrans & California Coastal Commission

Prepared by the Integrated Planning Team
December 21, 2016

First Edition



Caltrans’ Climate Change Guidance
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CAMBRIDGE

Addressing Climate Change Adaptation
in Regional Transportation Plans

A Guide for California MPOs and RTPAs

final

report

prepared for
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© Copyright 2013 California Department of Transportation. All Rights Reserved.
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iadowy on Srorporaing Sea Lowl Row

CALIFORNIA DEPARTMENT CF TRANSPFORTATION

Guidance on Incorporating
Sea Level Rise

For usc in the planning and development of
Project Initiation Documents

Prepared by the Caltrans Climate Change Workgroup, asd the HO Divislons of
I ramspectation Mannieg, Dedgn, and Envirosmental Analysis

May 16,2011

This gesdance b intended for nse by Coltons Plammg saff and Pooged Developeest Teans 10

determmmo whet her md how (o Incorporate son level D comoerns 1o the programmmng and
design of Caltrans jropects.  Becosse of the evolving metume of clemite change science and

modelmg. Uss gindimce 3 sebject (0 revison & addbonal infoomataoms becomes available




Adaptation Steps

CONDUCT A VULNERABILITY DETERMINE THE
ASSESSMENT OF ALL IDENTIFY THE SUBSET CONSEQUENCE OF IMPACTS
CALTRANS ASSETS OF ASSETS EXPOSED T0 ON CALTRANS ASSETS
EXTREME WEATHER EVENTS

INCLUDING EXPECTED AND CLIMATE CHANGE DAMAGE/LOSS

TIMING OF IMPACTS DURATION

PRIORITIZE ACTIONS

BASED ON TIMING AND
CONSEQUENCE OF IMPACTS

CURRENT STAGE NEXT STAGE



Ly CARANS
S48 CLIMATE CHANGE

VULNERABILITY ASSESSMENT

DISTRICT 4
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Planning Before Emergencies — Vulnerability Assessment

SEA LEVEL RISE (m/ft)

Future Probabilities
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Data represented are averaged from six gauges, except for BT and A1Fl which are estimates developed using only one gauge.
All SLR scenarios are estimates based upon existing datasets and a number of assumptions given vertical land movement and
rates of SLR. Each dataset has been manipulated to a base year of 1992 for comparison.



Storm Tide

High Tide

Mean Sea Level

fgs . ROADS EXPOSED TO HIGHER RISK OF SEA LEVEL RISE

Pacific
Ocean

Pl EBeidge
Cod Road atRisk

Roads at Risk of Flooding Due to Sea Level Rise and Storm Surge, San Francisco Bay Area.

3.28 ft (1 meter) Sea Level Rise 100-year Storm Surge



%9 . INCREASED LIKELIHOOD OF WILDFIRES

Levels of Concern

VERY HIGH
HIGH
. MEDIUM

;’H“"?-} Exposed Roadway




" CHANGE IN AVERAGE MAXIMUM TEMPERATURE

A REQUIRED MEASURE FOR PAVEMENT DESIGN

M os-19°F
B 20-35°%F
B s0-59°F
B s0-79°F
I 80-99°F
100-11.9°F
120-128°F

Climate Model for CA
(HadGEM2-CC)

REPRESENTATIVE CONCENTRATION

REPRESENTATIVE CONCENTRATION REPRESENTATIVE CONCENTRATION
2025 PATHWAYS (RCP) 8.5, 2055 PATHWAYS (RCP] 8.5, 2085 PATHWAYS (RCP) 8.5,

50TH PERCENTILE® 50THPERCENTILE! 50TH PERCENTILE'

Change in Average 7-day Maximum Temperature, Worst Case Scenario for Future Greenhouse Gas Emission
Concentrations, 2025, 2055, and 2085

Caltrans Transpotation Asset Vulnerability Study, District 4. Caltrans No. 74A0737. Climate data provided by the Scripps Institution of Oceanography. The data shown were generated by
downscaling global climate outputs using the Localized Constructed Analogs (LOCA) technique.



"2 . GALTRANS PAVEMENT REGIONS %2 . TIMEFRAME FOR DECISION MAKING

TRANSPORTATION INFRASTRUCTURE ASSET
EARLY

TIMEFRAME FOR DECISION-MAKING AND
PLANNING/DESIGNING TO UNCERTAINTIES

CULVERTS BRIDGES RETAINING TUNNELS DRAINAGE EMBANKMENTS

THE VERY LONG LIFETIMES OF MANY STATE WoLLS
DOT ASSETS COULD LEAD TO SIGNIFICANT
IMPACTS FROM CLIMATE CHANGE DURING

THEIR LIFETIME, AND THEREFORE CAREFUL
PLANNING IS REQUIRED. ﬁ ﬂ = é

STEEL CONCREI' E  CONRETE  BASE & SUB-

L SAFETY PAVEMENT  BASE LAYERS
THEMEDIUM RANGE LIFETIMES OFTHESE | ol DR P

ASSETS REQUIRES CONSIDERATION OF A
RANGE OF CLIMATE CHANGE STRESSES
TO ENSURE ASSETS ARE PROTECTED.

ROADWAY
IGHTIN:
60 70 80 90 100

30 40 50
ASSET LIFETIME IN YEARS

THE RELATIVE SHORT LIFETIMES
OF ASSETS MEAN THAT IMPACTS

OF CLIMATE CHANGE MAY BE
MORE LIMITED.

THE DESIGN LIFE (OR “USEFUL LIFE") OF TRANSPORTATION INFRASTRUCTURE
IS THE ESTIMATED REMAINING TIME THAT AN ASSET WILL BE IN SERVICE.

Transportation assets have differing periods of useful life once put in
place. These fimeframes should be a factor when planning In areas
with identified climate change concerns. Roadway alignments and
embankments could be in place for a century or beyond, while
other assets would have a less or much less useful life.

[ North Coast - Desert

B Central Coast Il HighDesert
posvienlpmedicundinl IR Bl rlond Valley Bl South Coast
Oipmiona of Srampirichas Bl iowMounkin Bl Sovth Mounkain

. High Mountain

Note: Markers indicate County/Route/Post Mile of State
Hwys. at region boundaries. When there is no marker,
the region follows a county boundary.



"4 CHANGE IN 100-YEAR STORM PRECIPITATION DEPTH

W 0s-45%
B s50-99%
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150-15.3%

Climate Model for CA
(HadGEM2-CC)

RCP R

RCP 8.5, RCP 8.5, RCP 8.5,
2025 50TH PERCENTILE 2055 60TH PERCENTILE 2085 S0TH PERCENTILE

Percent Change in 100-year Storm Precipitation Depth, Worst Case Scenario for Future Greenhouse Gas Emission
Concentrations, Caltrans District 4, 2025, 2055, and 2085



District Adaptation
Reports

Asset-level assessments
> “What would it take” approach

» Develop Facility Management
Plans’

Local and Regional
Coordination

» Develop complementary
practices
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Corte Madre Creek 'y

Impadts to State Highway System
by Sea Level Rise Increment

1.64 F{0.50 M)
328 R(1.00M)
574 R(1.75M)

Corfe Madera
Creek Bridge
/a. POSTMILE 8.47

" Higher water levels may

* impaxtthe bridgein
multiple ways. (ses bridge
saction on page 16)
Engineers fo perform a
wvulnerability review.

e e ek i

" Overcrossing
POSTMILE 8.29

No .
ey

i . Womum Drive Bridge

POSTMILE 8.02
19205-erabridgemay be

exposed fo scour, profection
measures may ba

"« Tamdpais Drive
rossing
POSTMILE 7.37

Sea Level Rise Increments

() 1.64F(0.50M)
() 328R(1.00M)
() 574R(1.75M)




Project Options

" Forced retreat
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Representative Damages
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* Segment A — freeway/expressway between SR 101 and. SR 121 - (4-lanes)

* Segment B — freeway/expressway between SR 121 and Mare Island (highest
immediate risk of seal level rise) — (2-lanes and 4-lanes segments)

* Segment C — freeway between Mare Island and Interstate 80 - (4-lanes)



Representative Damages

)|
| FREEWAY
| ENTRANCE







Flooding and SLR Solutions
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Drainage Shoreline Levee Raise Roadway
Improvements Improvements Improvements




Natural Adaptation Solutions

Small-scale Wetland Restoration

* Mitigate impacts of roadway widening
* Moderate wave attenuation

* Minor habitat improvements

Living Levee (mild, natural slope)

* Allows for habitat transition

* Reduces wave runup

* Lessen or eliminate need for armoring

Elevate Roadway on Causeway

* Increase hydrological connectivity

* Restore large contiguous parcels

* Help meet bay-wide environmental goals
* Moderate wave attenuation




Environment
Impacts

Risk

Management
Plan

Community
Context




4:’

e

“4. ‘.
' / ﬂ. 1
X {‘

1 A

THANK YOU

Chris Schmidt

Division Chief, Transportation Planning
Chris.Schmidt@dot.ca.gov

(916) 653-1818






