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Natural Hazards




Earthquake
Risk Study

for Oregon’s
Critical Energy

Infrastructure Hub

FINAL REPORT TO OREGON
DEPARTMENT OF ENERGY &
OREGON PUBLIC UTILITY
COMMISSION
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http://www.oregongeology.org/pubs/ofr/p-O-13-09.htm

IMPACTS: Widespread and Long Term

Cascadia poses a “black sky” hazard

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)

RY: , Ore
February 2013

Source: OSSPAC
www.oregon.gov/gov/policy/orr/Documents/Oregon Resilience Plan

Final.pdf
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Electrical System Vulnerabilities

Shaking, landslides, and liquefaction hazards
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Sources: 1999 izmit Earthquake (Turkey)
UC Irvine CUREE archives

and Chile TCLEE team

Yumei Wang, DOGAMI, 2018


http://vis.eng.uci.edu/~curee/e3/?C=S;O=D

Oregon’s Fuel Supply Chaln Scenarlo

— Transmission pipeline breaks

— Shipping channel closes
Columbia River mouth tsunami

damage. Channel slope failure T
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— Bridges, gas pipelines and
electrical river crossings block
navigable waterway
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— Delivering fuel from east or south |-
and by air are very limited

— Prolonged fuel shortage for post-
disaster response and recovery




Critical Infrastructure Interdependencies

To restore To restore
electricity, water
need to service,
reopen need
roads electricity

Source::www.public-domain-image.com

To restore fuel
supplies, need
electricity

To reopen
roads, need
to restore
fuel supplies

Soutce: ASCE TCLEE members Credit: AP

Yumei Wang, DOGAMI, 2018




Lifeline Systems “at a glance”

DOGAMI 2014




Lifelines During Disaster Conditions

Shortages

Surge in Calls il Contaminated
COMMUNICATIONS 4 e WATER

2010 M8.8 Chile
(TCLEE)

1989 M6.9 : R 2010 M8.8§ Chile (TCLEE)

: 1 Black or
Points (SRSl M @& | Brown-
/ Outs

1 \\{; ~— Yumei Wang

- DOGAMI 2014
2010 M8.8 Chile (TCLEE) 2010 M8.8 Chile (TCLEE)




Options During Emergency Response Conditions

Cell on Wheels

or Drones
COMMUNICATIONS

2010 M8.8 Chile Options: on site backup
(TCLEE) systems (cellular, radio,
satellite), mobile units

Temp orar TRANSPORTATION

2010 M8.8 Chile Options: local detours, air,
(TCLEE) temporary bridges

On-Site Storage
or Local Supply

Mobile Unit

Optims: on site
storage tanks, fuel
trucks, fly in bladders

2010 M7.2 Mexicali, B | Options: on site storage
Baja CA tanks, water trucks,
(TCLEE) mobile units

Generator

Options: on site substation, generators, fuel cells,
mobile units, fly in generators Yumei Wang

DOGAMI 2014




Lifelines
Before, During and After D/sasters

. . . Emergency Response
Disaster Conditions crge y: p
Conditions

J

Normal
Conditions

|

Resilience: How
Long to Recover?




Yumei Wang, DOGAMI, 2018



