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Core Activities to Develop and Implement a

SIX-STEP PROCESS TO PLANNING FOR COMMUNITY RESILIENCE

Community Resilience Plan e —

® Identify leader
o Identify team members

o Identify key stakeholders

e Form a Planning/Advocacy Team 54, i

ocial functions & dependancies
! renment

enwv

e Conduct Inventories and Assessments

e Plan Development and Ado

T

— Establish Resilience Goal

0 . : «.'1
and Objectives _l—mumm |
— Develop Resilience Strateg ! P |

)
’5') PLAN PREPARATION, REVIEW, AND APPROVAL
* Document plan and strategy

* Obsain feedback and approwal
© Finalize and agprove plan ! B !

e Plan Adoption

e Plan Implementation > .
PLAN IMPLEMENTATION ‘6-‘
. . . s i 7
— Policy Formulation and Adoption '_.,,'{f
. o Modify strasgy as needed
— Sustained Financing and Leadership Q A
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Collaborative Planning:
Unified New Orleans Plan

District/Neighborhood Citywide

Meetings Meetings
District  confirm/Develop Community Congress #1
Meeting 1: Needs, Visions
and Goals a UNOP Recovery Plan
October 14 Framework
October 28
District scenari <—
Meeting 2: cenarios
November 11 % Community Congress #2
* UNOP Citywide Recovery
Scenarios
District Draft District
Meeting 3: Plans <— December 2

December 16-17

l Community Congress #3
District Final District UNOP Draft Recovery
Meeting 4: Plans Plan

y

January 13

L

Final citywide plan to Community Support Organization/New
Orleans Community Support Foundation, City Planning
Commission, City Council and the Mayor.

January 6-7
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M7.9 San Andreas Earthquake Scenario (2006)

Direct Economic Building Loss due
Ground Shaking/Failure (M7.9)
County Loss Ratio
Alameda 7.4% Sacramento
San Francisco 25.9%
San Mateo 24.6%
Santa Clara 11.9% Joiac;ZJin
Other Counties 2.7% san Francisco \ R, &
All 19 Counties 9.0% ot Buliding Economic : P

Loss = 122 Billion Dollars Stanislaus

o Fire - PlUS 5% - 15% % Economic Loss

San

Ratio (M7.9) Mateo |
o Lifelines - Plus 5% - 15% | &Exwea _
12 :g ?8 Cruz Merced

e Total Loss: $150 billion P

Kircher & Associates Consulting Engineers

\ 100th Anniversary Earthquake Conference
X COMMEMORATING THE

\_ 1906 SAN FRANCISCO EARTHQUAKE
' ApRIL 18-22, 2006 | THE MOSCONE CENTER



ATC B

Here Today—Here] B e A
Th Ro adt o Earthq] T )

Here Today—Here Tomorrow:
The Road to Earthquake Resilience
in San Francisco

for Seismic Safety

Soft-story Retrofit
Program (2013)

EW_Ak.ave==i| Reinvigoration of CAPSS ESIP Workplan (2012)
(2008)

100 Resilient
Cities and
CRO (2014)

Launch of City/County

Disaster Recovery and Earthquake “czar” (2012)
Resilience Initiative (2008)

‘06 Scenario :?A‘;‘Afv‘* Urbanist
Nl City and County of San Fr
@ LIFELINES COUNCIL
Launched (2009)
SPUR “Resilient City Initiative (2007) Lifeline Interdependenc
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
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San Francisco Lifeline Interdependency Study
Approach (Agreed to in August 2011)

(Modeled after Chang et al (Vancouver) and Porter et al (Southern California))

M7.9 San Andreas Earthquake

Scenario Additional Rounds of Panel Review

Review interview summaries
Review interim reports made at prior Lifelines
Council meeting

Review final study report

v

Enhanced Earthquake Scenario for
Lifeline Performance

Infrastructure Panel(s) by Sector
Present scenario and lifeline damage
inputs
Describe system construction
Describe past seismic performance

Describe expected damage/ performance
for scenario

Describe restoration and interdependency
expectations for the scenario

Summarize findings of prior panels or
relevant studies

Amend restoration and interdependency . ¢
expectations for the scenario DeveIOp Action Agenda and

Make mitigation recommendations Lifeline Council Work Program

Laurie Johnson PhD AICP Consulting | Research
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Potentlal Lifellne System Impacts/Damage In San y
Francnsco' ligelng Scenano M7 9 San Andreas EQ ;

Impactleamages '

Regional Roads )k TR % Severe damage across major parts of the system or to
; o B8 critical facilities that would significantly affect system

City Streets . X N T
. ) 2N R Moderate damage across portions of the system or
Electric Power " XG0/ paea  critical facilities that would have some moderate effect on

N &ls system functioning

Natural Gas Limited damage to the system or critical facilities that

Telecom j . i "s ‘Q_r,/hu;x\' would have Ilmlted effect on system functlomng
¢ 880 : _

Airport

© 2012 TerraMetncs

© 2012 Google
Fuel O-ColumbialNSF: NOAA

| :. | : .. -: ‘.’)‘ ~ .‘
.y 2 SN A R

Auxiliary Water -
: : > il . y LS, {

N R o gt 5 ) £ Ay =~ / '}‘.";‘.)‘
Wastewater giifs . > SRR N ’ | 0y
. N, - : 2\ . o
. ' v - - R
Transit pr o
Port WL L\
R "“f'{;’v' J?'
N
L XN Google eart
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= -

Impacts/Damages Restoratlon

Regional Roads
City Streets
Electric Power
Natural Gas
Telecom

Water

Auxiliary Water

Wastewater
Transit

Port

Airport

Fuel

Regional Roads |

City Streets
Electric Power
Natural Gas
Telecom
Water

Auxiliary Water ¥

Wastewater
Transit

Port

Airport

Fuel

9 R RN I . -\ N 23
Potentlal Lifeline System Restoration Iss s;
following a Scenario M7.9 San Andreas Q

*a‘;ma DI i

sl' FRAY

ST Rl 5
- A s L‘ﬁ ‘L‘ s g iix —“ .:‘ p

Severe service dlsruptlon across major parts of the

& system or to critical facilities that significantly affect
B . system functioning

Moderate service disruption across portions of the
system or critical facilities that would have some effect

PO on system functioning

Limited service disruption to the system or critical

facilities that would have limited effect on system
'. functioning

,,,,,,,
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System Restoration Estimates for a Scenario
M7.9 San Andreas Earthquake

Not included:
* Regional roads

100% - Citywide water
distribution
0
90% & * Auxiliary water
= 80% supply system
.‘% 70% 1  Port and seawall
S 60% !
k7
&’ 50% =¢ Electricity
g 40% - ~#-Gas
qt, 30% A~ Regional Water
» 20% * 4 * Local Roads
10% Telecom
(0}
0% Transit
(0]
=i=\\Vastewater
Ny o
N O o Airport
Fuel
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Significant interaction and dependency on this lifeline system
for service delivery and restoration efforts

Functional/cascading interdependencies Moderate interaction and dependency on this lifeline system

for service delivery and restoration efforts

L ife | i n e I n te rd e p e n d e n Ci eS Limited interaction and dependency on this lifeline system for

service delivery and restoration efforts

The overall interaction and dependency on a particular system (read down each column)

Regional City Electric  Natural Telecom Water Auxiliary Waste-  Transit Port Airport Fuel
Roads Streets Power Gas Water water
Regional General Restoration Restoration Restoration | Restoration Restoration Substitute Restoration
Road Substitute
0aas
City Substitute, ~ General Collocation, Collocation, Collocation, Collocation, Collocation, Collocation, Collocation, Collocation, Restoration
Restoration Restoration Restoration Restoration Restoration Restoration Restoration Substitute, Restoration
Streets Restoration
Electric Restoration Collocation, General Restoration Collocation, Collocation, Collocation, Collocation Restoration Restoration
p Restoration Restoration Restoration Restoration
ower
Natural Restoration Substitute General Restoration Collocation, Collocation, Collocation, Collocation Restoration Restoration
G Restoration Restoration Restoration
as R
Telecom Restoration Collocation, nctional, Restoration General Collocation, Collocation, Collocation, Restoration Restoration
Restoration Restoration Restoration Restoration Restoration
Water Restoration Restoration Restoration Restoration General Collocation Restoration

R Restoration Functional, Restoration Restoration unctional, General Collocation, Restoration
Auxiliary
Wat Restoration Restoration Restoration
ater
Waste- Restoration Collocation, Restoration unctional, General Collocation, Restoration
t Restoration Restoration Restoration
water

Transit Substitute, e Restoration Collocation, Collocation, Collocation, Collocation, Collocation, Functional,
Restoration Colloca ﬁm']' Restoration Restoration Restoration Restoration General Restoration Restoration
Restoration
Port Restoration Collocation, Collocation, Collocation, Collocation, Collocation Collocation Collocation General Restoration
Restoration Restoration Restoration Restoration
Ai rpo rt Restoration Restoration Restoration Restoration Restoration Collocation, General Functional,

Restoration Restoration

Fuel Restoration Restoration Functional, Restoration Restoration Restoration Restoration General
Restoration

Lifeline operators’ dependency on other lifeline systems (read across each row)
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Combined Effects of Damage and Service Disruption
that May Cause Delays and Interdependencies
in a Scenario M7.9 San Andreas Earthquake

____ 5 Telecom : Water
R (regional, local, <
N »’/// AWSS)
NV 748
WK/
KN\ Public
g \'/ 2 Transit
, ’ \ 4 Legend
Y AN W SARN 4 A S i'\i Color for overall
" Fuel . level of syst
| L= e
- l,‘ g restoration delays
- / (red- severe, yellow-
\ moderate, or green-

Electric
Power

slight)

— Lines point to the
system dependency
and a heavy or light
width illustrates the
level of dependency
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CCSF Lifelines Council 5-year Work Program

(launched in 2014)

e More Detailed and Coordinated
Study (Choke Points)

Port of San Francisco seawall,
Financial district/Market Street
corridor, and

Mission Creek/Southeast city

e Coordinated Mitigation Efforts

Prioritize mitigation projects for CCSF
capital planning and funding, and
private sector; advocate as needed

Common resilience (level of service)
and restoration standards; common
standards/plan for “smart” system
monitoring and communications

e Coordinated Planning/ Preparedness

Interdependency tabletop exercises;
training on utility repair/restoration
financing and federal regulations; mutual
aid agreements;

Enhanced telecommunications and back-
up; fuel supply; emergency
communications and priority setting
among operators

Access, temporary staging and equipment
storage and basic services/shelter/
security for utility inspectors and repair
personnel

Public emergency drinking water and
sanitation
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Qualitative Assessment of
CA Earthquake Early Warning
System (PEER 2016)

e Develop CA EEWS Brief (CA system

overview; summary of other systems)

1
\S-wave / “P-wave

e Develop Interview Questionnaire (value,
potential risks, specific applications, and
consideration of other sector input)

Critical Lifelines

il e Conduct Structured Series of Interviews

* Mass Transit

- | (14 lifeline, social-serving, and economic
N serving sectors)

* Water Utility

e Prepare Assessment Report
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M6.0 South Napa Earthquake, August 24, 2014

Findings and Recommendations
(PEER project for CA Seismic Safety Commission, 2015-2016)

= e Synthesize and analyze post-earthquake
studies, after-action reports, and popular
media

e Consider key lessons from other recent
earthquakes and scientific, engineering and
technological advances

e Interview key federal, state, local, and
private/non-profit sector stakeholders

e Identify priority findings and recommended
actions (Geosciences, Infrastructure,
Structures, People and Businesses,
Government and Other Institutions) to be
considered by the Commission in advance
of the next damaging earthquake in CA

Laurie Johnson PhD AICP Consulting | Research



M7.05 Hayward Fault Scenario

-- Earthquake Flanning scenario --
ShakeMap for haywiredm7.05 Scenario
Scenario Date: APR 9 2014 12:00:00 AM UTC M 7.0 N37.80 W122.18 Depth: 8.0

39°

38"

37"

36"

-124° -123° -122° -121°
PLANNING SCENARIO ONLY -- Map Version 23 Processed Wed Apr 23, 2014 12:02:18 PM MDT

P e |Notfelt | Weak | Light |Moderate| Strong |Very strong| Severe | Violent | Ex
PB:%T(‘;‘EL none none none Very light Light Moderate | Mod./Heavy Hoavy | Very
PEAK ACC(%g) | <0.05 03 28 6.2 12 22 40 75 >
PEAK VEL{cm's) | <0.02 0.1 1.4 4.7 9.6 20 41 86 >
INSTRUMENTAL [ | [ 4l | IV v vi Vil vin o
7
6
=
=25
= 4 . . T .
3 IS DR XL T Vine CWEE
: 2 ST B S T IRIT 2
> ) ; . . ' . . ' . ' X :

(o] [0 180 270 360 450 540
Days after mainshock

Building Damages by Census Tract
(developed areas)

B 9 ge from landslide (only) dev

Percent of building sqft ex ively or ¢
damaged

2.0% - 10.0%

10.1% - 12.5%

Major highways

ZUSGS

science for a changing world




Types of Resilience Concepts

Increasing Community Functioning

= Enginesring Resilience

= Ecological Resilience

e Social-Ecological/TransformativeResilience
= == Baszsline Community Functioning

Disaster Event

Time (Source: Laurie Johnson 2011)
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_ Replacement Redevelopment
Preparedness Response Restoration Reconstruction Reconstruction

Transformative Resilience

(Resourcefulness: Learning innovation, networked
adaptive capacities, physical and functional alterations)

Adaptive Resilience /

(Redundancy: Substitutions
under stress, alternate
options, operational focus)

Engineering Resilience
(Robustness: Enhanced resistance in new
construction, with retrofits and
protective structures)

Resilience Capacity

Disaster
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"Holistic® Community Resilience Model

Peop 8,
!,/i'\/el INOOC

82
>’
&

.

Economy, Networks and
Supply Chains

Thank youl!

Email: laurie@lauriejohnsonconsulting.com
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