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The Oregon Resilience Plan

The Oregon Resilience Plan

Reducing Risk and Improving Recovery
for the Next Cascadia Earthquake and Tsunami

Report to the
77" Legislative Assembly

from
Oregon Seismic Safety Policy
Advisory Commission (OSSPAC)

Salem, Oregon
February 2013

50-year Comprehensive
Plan

dSave Lives

JdProtect our Economy

JdPreserve our

nmmiitnitiac
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1169 volunteers
J$0 Funding

- One-year Schedule




Resilience
Disaster Hits
LIFELINE SERVICES Normal

Goal: Provide Condition 7 t Improved Services

Services

High Resilience

Resilience Triangle
Chile, Japan

Low Resilience
Oregon

TIME  Goal: Shorten Recovery Time
(Yumei Wang)

Resilience: Save lives, Reduce Losses, Speed Recovery, &
Rebuild Better

Sustainability without Resilience is NOT sustainable!



Chile M8.8, Feb 27, 2010
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Percentage of Available Customers
o
Ch

0.2

Days after the Earthquake

Source: (TCLEE)
Technical Council on
Lifeline Earthquake
Engineering Preliminary
Report

—&— Power Delivery - R VIII-C
- -Power Delivery - R VIII-T
—b— Water Delivery - R VIII-C
=& -Water Delivery - R VIII-T
—*— Mobile Phones - R.VIII
—A&—Fixed Phones- R.VIII

Empirical restoration times for power
delivery, water distribution, and
telecommunications.

The letters C and T indicated the
cities of Concepcién and
Talcahuano, respectively.

Both cities are in Region VIII,
whose capital is Concepcion.
Although




Eight Task Groups

Business and Work force Coastal Communities
Continuity

¢ 4

e Critical/Essential Buildings

* Energy

 Information and Communications
e Transportation

e Water and Waste Water

LI

Magnitude 9.0
Earthquake/Tsunami Scenario




Oregon Resilience Planning Steps

» Assess performance of existing critical facilities and
lifeline systems, and estimate timeframes required to
restore functions at present conditions;

e Develop resilience goals based on business and
community needs for each zone;

e Define acceptable target timeframes to restore
functions to meet resilience goals; and

e Prepare recommendations for statewide policies
and actions to achieve the desired performance
targets.



Four Geographic Zones

Cascadia Scenario Impact Zones

- Cascadia_Subduction Zone

- Eastern and
D Valley/ |gentral
] Coastgorridor

- Tsunami




Current Resilience Gap

Business can only tolerate tw0 to four weeks of disruption of
essential services

Critical Service Zone Estimated Time to Restore Service
Electricity Valley 1 to 3 months

Electricity Coast 3 to 6 months

Police and fire stations Valley 2 to 4 months

Drinking water and sewer Valley 1 month to 1 year
Drinking water and sewer Coast 1 to 3 years
Top-priority highways (partial Valley 6 to 12 months

restoration)

Healthcare facilities Valley 18 months

Healthcare facilities Coast 3 years
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il Desired time to restore component to 80-90% operational
Desired time to restore component to 50-60% operational
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Desired time to restore component to 20-30% operational
Current state (90% operational)




What do the findings
mean?

1 Complex Inter-dependencies

d Damage vs. Impacts
¢ Costs - Replace & Rehabillitate
¢ Capacity - Loss of Service
* Value - Society & Economy

1 Need for detailed
assessments/data



Current Examples - 2018

1. Hazard — Multi-EQ Impact Analysis

2. Buildings
« City of Portland - Unreinforced Masonry Buildings

e Schools
» Oregon Seismic Rehabilitation Grant Program
 Beaverton School District

3. Infrastructure
e Oregon DOT Bridges
e Portland Water Bureau — Details!
 Multnomah County — Burnside Bridge

4. City of Portland
* Resilient Infrastructure Planning




EARTHQUAKE
REGIONAL IMPACT
ANALYSIS for
Clackamas,
Multnomah, and
Washington Counties

M9.0 Cascadia Subduction
Zone Fault

Site Peak Ground Acceleration

Perceived Shaking and
Damage Potential

#RDPO

Regional Disaster Preparedness Organization
Unified. Prepared. Resilient.

Sospaee Dk
Magar Arterial Motwinte Mhstrs Regranl Lisnd Inkisrmaeion Syetim (RLIS). 2006
i rivand miotion: DXIGAML 2917

IProjection: Lumber Conformal Conkc. EF56G 1911 i, Isternatiosal Feee.
Morisemtal Dutum: NAD 13

Map Author: |okn W, Resar
September 11017

Site Peak Ground Acceleration {OpRIRD: P+

Modified
Mercalli
Intensity Perceived

Scale  Shaking

Source Data:
Hydrography, ajer Arteral

TiLLANSaK
%G,

Damage
Potential

This map s Intended to provide nortechnical users with
ar estimate of the geographic distrisution of building damage.
Tho damige categorias ara taken from the Modified Marcall
Intensity scale, which is based 01 cbserved effects on peodle.
ajects, and buildings. The damage potential categories are
derived from the pezk grourd velodity developed for this
projest. The peak ground velocity breabpaints are establisred
by Weld and others [2005). Further informat jablz at
rercallighp

d Information System (RLIS), 2016
atem, 2013

Citiez, Papulaton

Stz ground metion: DOGAMI, 2018

2 Informati

Projection: Lambert Confarmal Conic EPSG 291 Unit: International Feet.

Hoxizontsl Dt NAD 1583

Mzp Author: john M. Bauer
Februzry 12,2018

Perceived Shaking and Damage Potential
Simulated Cascadia Subduction Zone Magnitude 9.0 Earthquake
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Appendix E: Plate 6
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city of pPortland
Unreinforced Masonry Buildings

Building
Inventories?

e Quantity
e Quality

City of Portfland URMs

® Lorenforced Mxony Euldng
Lot Sewrce 2076 H0& UK dab




SCHOOLS - Performance Goals
Retrofit < Resilience?

SEISMIC REHABILITATION GRANT
PROGRAM

The Seismic Rehabilitation Srant Program (SRGF) is a state of Oregon
compelitive grani program that provides funding for the seismic rehabilitation
of critical public buildings, particularly public schools and emergency services
facilities

Who Can Apply?

Public X-12 schoal districts, community colleges, and education service
districis are eligible for the grant program. Fol emergency services facilites,
the emzhasis is on first responder buildings. This includes hospital buildings
with acute mpanent care facihnes, iire stanons, police stanons, shermt's
ofiices, 9-1-1 centers and Emergency Operations Centers (EOCs)

A new application round begins July 2, 2018, and closes November
16, 2018, at 5:00 pm. There will be ST5million for school projects and
$10 million for emergency service projects. The maximum award
for the seismic program has been updated 1o $2 5 million per
building We encourage all schocl retrofits 10 be designed 10
sejsmic immediate occupancy standards. How ever, al a minimum,
schoal projects must design the retrofit 1o seismic life safery
standards unless the projeet 1s for a shelter which then muat be
designed 1o seismic immediate occupancy standards. All
emergency service building projects must design the retrofit 1o
seismic immediate occupancy standards in order 1o be eligible for
a grant. our goal is 10 anncunce awards by the end of Apnl 2019

Please email Glena Zachanas or call 503-986-0132 if you have any
guesions o peed [urther o oo,

Eligible Projects and Activities

Eligible Activities

+ Stnuctural improvements including non-structural
* Architecture & Engineering

Lt PIL‘-]fL‘I [Ilil[l'dgf[l:ﬂ]’ll

seft

BEAVERTON SCHOOL DISTRICT RESILIENCE PLANNING FOR HIGH
SCHOOL AT SOUTH COCPER MOUNTAIN AND MIDDLE SCHOOL AT
TIMBERLAND

BEAVERTON, OREGON

Juty 10th, 2015
SEFT Project Number: B14030.00

SEFT Consulting Group
4800 SW Griffith Drive, Suile 135

Beaverton, OR 97005




j[- Oregon Department of Transporiéﬁoh e |

e Impact of Cascadia Subduction Zone Earthquake
on the Evaluation Criteria of Bridges

« TECHNICAL REPORT SPR 770 — December 2016

e Bridge Seismic Retrofit Measures Considering
Subduction Zone Earthquakes

 Final Report SPR 741 — July 2015

e Seismic Retrofit Benefit Considerin
Statewide Transportation Assessmen

e Final Report SRS 500-480 OTREC 444 — June 2015



Water System Seismic Study Project Objective

“+ Comply with the Oregon Resilience Plan (ORP)

. Complete a seismic risk assessment of
PWB’s water system.

.  Produce an infrastructure mitigation plan to
meet or exceed the water recovery goals
(target states of recovery) |isted in the ORP.
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Water System Seismic Study Schedule & Budget >

= Total Budget - $1.6 million
= Consulting Budget - $1.1 million

ne 2017)
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Water System Seismic _Stu_dy_ Taéks

Task 1 — Determine Permanent Ground Deformation (PGD)
Task 2 — Assess pipeline and facility performance

Task 3 — Model backbone system performance

Task 4 — Emergency preparedness and response

Task 5 — Develop & prioritize mitigation measures




Task 1 — Determine Permanent G:'l:ouh_dDeformatioh -'

= Liquefaction results from
strong ground shaking

— Qccurs In saturated soil

profiles with significant sand
content Oy

— Results in a semi-fluid state ,. ‘///

— Loss of soil strength and ”“‘“*-»Q
bearing capacity - 4 .

— Settlement and lateral spread ‘

i --L."""'I’[llilll.;w:.[-
L YATER



Task 1 - Deferh;ihe Permanent G'ri)'Un'd'Deformatioh S

Deliverables
» Worked with Oregon Dept of o — me,a.smﬂd';mﬁ'se.;.ae;Lt...;ahe
Geology & Mineral Industries o L Y

(DOGAMI) and 1000s of bore logs |

= Four (4) PDF Maps along with four :
new ArcGI|S layers in the City's |
GIS mapping system

— Liquefaction Hazard
— Lateral Spread

— Ground Settlement

— Landslide Deformation

'L’"-'l‘nu_l._ﬂn.u
pVATER



Task 2 — Assess Pipeline and F_a'-c-il'ity_Pérfo-rmance‘ :

Facility Assessment PN

= As-built drawi ngs an d — “'m‘"mw
design specs — T

= Sjte reconnaissance

= Total (38) Pump Stations S—
= Total (58) Tanks '

|'-|E§H:3'-11“'I:?;Iﬁ.¥f- PF s i PO,




Task 2 — Assess Pipeline and Facility Performance’:

Pipeline Assessment & Fragilities

= As-built drawings and

design specs (type, joint, s St SitgFrig A Wik
- : {MINICEER I 77" "'
backfill, burial depth) e
= Permanent and transient e e s

ground deformation
damage assessment

by
Amanda L. Bonneau and Thomas D. O'Rourke

S roRT AND

(l YA LER



Task 2 — AsSeSs _P'i'ﬁ'evline and Ffa_cilityPérfo-rmance-

Pipeline Failures

> 1 failure every 16 5.\ e s
miles (1 break
every 80 miles
and 1 leak every
20 miles)

» PGD

» 12 to 16 failures
each mile

e rorTLAND
I
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Task 3 - Model Backbone Sys't'e"m__Performance

|dentified backbone
including significant
pipelines and critical
facilities

Used PWB’s hydraulic
model of the
distribution system

ORP goal is to have
the backbone In
service within 24
hours of the event

Portland Water Bureau
Water System Backbone Connections




Task 3 - Mdd_;i'Baékbone Sys't'e'm_Performance "3 |

= Monte Carlo simulation of pipe leak and break locations
P “ N E=S i —




Task 4 — Emé'rg'e'n'(:yﬁ Preparedhess-_& ReSPOnse B

PACIFIC EARTHQUAKE ENGINEERING
RESEARCH CENTER

Review Emergency Plans:
= Repair Plan

* Fire Flow Plan

= Potable Water Plan

Water Supp'y
in regard to
Fire Foliowing Earthquake




Task 4 — Emergency Preparedness & Response

Repair Plan

Target States of Recovery
»Harden System
» Repair Capabillities

»Internal Resources
»Repair Times
»Mutual Assistance

» Emergency Contracts

» Operational Changes




Task 4 — Eniérgéh(:y Prepareqhe'SS& Response A

Fire Plan

v Share information with
the Fire Bureau

v' Equipment options

<

Number of Ignitions

v' Hydrants may be dry

r s PORTLAMD
a} WATER
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Task 4 — Emergency. Preparedness & Response

\ Fire Department Operations Timeline \

Phase: ignition Discovery Report FDArrival  Fireground Operations

CONFLAGRATIUIN ¥
?
y

2]
&////J///I/JA @

Earthquake -
Occurs Time
] AL L LS LLL L S o
Leg end Fire Growth  Suppression ﬁ —
. - Fire Growth

. Fire Engine . . .

7 =Ignition D =Fire Discovery R =Fire Report Respﬂﬁse /‘ (Wiclth =Engines | Fire
2 19E5 Ecawtharm

=7 PO TLARND
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Task 5 - Dévelop & Prioritize Mifig’_at_idn Measures

= Define mitigation measures

which will allow PWB to Water System Sefsmic Study
meet Target States of

Executive Summary

Recovery in ORP

ey 2017

= Prioritize upgrades (high,
medium, low)

i Y&}RII AND



Task 5— Develop & Prioritize Mitigation Measures

Seismic Study Recommendations

= 36 CIP Improvements ($980 million)
= 16 Non-CIP projects and plans

= Develop an implementation plan

¥ R PO LA
lﬂ}\:ﬂ |I l-;'l.{



Seismic Implementati-dn"Plain. :

= Further prioritize recommended improvements

Evaluate staffing requirements
= Schedule and budget for first ten years of CIP work

» Recommendations for administering the seismic program
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Seismic I'mplementa_t'ionf o an

» Technical analysis is only the beginning

* There are many steps required before implementation:

City Council acceptance and approvals

Citizen Utility Board and Portland Ultility Board reviews
Gain funding and staffing approvals

Procurement of contracted support

Engineering planning

Interagency coordination

Design

Public involvement
Land Use

Permitting



EARTHQUAKE

BURNSIDE BRIDGE

BETTER - SAFER - CONNECTED

Portland’s aging downtown
bridges are not expected to
withstand a major earthquake.

Located in the heart of Portland,
the Burnside Bridge Is a regionally
established emergency route across
the Willamette River. Multnomah

County 5 taking the lead on making

the Burnside Bridge earthquake ready.

&Multnumah
sl County

Make your voice heard!

Duiring the September public comment period, you can attend one of two
open houses and visit an online open howse, Your feedback is neaded on the

work that has taken place to date. Share yeur thoughts sbout the imsortance
of a resilient Burnside Bridge.

|

Open Houses

WEST EAST

Thur Sept. 13, 5-7 p.m.  Tue. Sept. 25, 5-7 p.m.
Mercy Corps Fair-haired Dumbbell
43 W Naito Parkway |1 NE Martin Luther King Jr. Blvd.

Online Open House

Can't join us in person? Go to BurnsideBridge.org
from Aug. 31 to Sept. 30.

Sign up for updates
Sign up for email updates at BurnsideBridge.org.

Your participation and input are important to this process.

BurnsideBridge.org
O @ O aMultCoBridoes, #Ready3urnside



Figure 2 illustrates the zlternative groupings and subsequent crossing alternatives considered during the
Feasibility Study phase.

ALTERNATIVE GROUPINGS

CROSSING ALTERNATIVES

Alternative groupings: Five major
crossing types.

1. PRESERVATION ONLY Crossing alternatives: Specific river

crossing alternatives within each grouping.

2. SEISMIC RETROFIT
B Total Alternatives

3. REPLACEMENT

MAKE A DIFFERENCE IN YOUR COMMUNITY
Join the Community Task Force

We are recruiting volunteers to serve on a Community Task Force, an advisory
group that will provide guidance and recommendations at key decision points
during the environmental review of the Earthquake Ready Burnside Bridge Project.
An important aspect of this project is to make sure we are hearing from a diverse
range of stakeholders that reflect our community values.

4, ENHANCED SEISMIC
RETROFIT

CTF members will be asked to serve during the 3-year environmental review,
from approximately fall 2018 to fall 2021. Meetings will be held on a weekday
evening and may occur monthly or every other month and in a central location
convenient to transit. Dinner will be provided. Multnomah County is seeking

a diverse group of volunteers (age, gender, race, income level) who use the

5. ENHANCEANOTHER

Burnside Bridge and will depend on it during a major earthquake.

Interested in serving? Applications are being received through August 17, 2018.
Visit BurnsideBridge.org to complete an online application form.

BRIDGE
9 Total Alternatives

Figure 2: Alternative Groups and Crossing Alternatives Burnsi d eBri d g e.0 rg
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Infrastructure
Planning Exercise

Portland, Oregon
June 2018

Institute for
Sustainable Solutions

For example, 83
percent of
Portlanders expect
local government to
provide emergency
aid within three days
of a disaster, and 42
percent say they
would leave Portland
if electricity and
water are not
restored within two
weeks (PBEM 2017).

https://www.portlandoregon.gov/pbem/article/64312



“If we identify key projects as a group
we are more likely to get funding.

Decision-makers are waiting for someone
to advocate for these improvements.”




Thank You

Jay Wilson
Resilience

CLACKAMAS Coordinator
COUNTY . .
DISASTER MANAGEMENT jaywilson@clackamas.
us

503-723-4848
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