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Figure 1. Leadership Forum and Seismic Critical Energy Infrastructures Workshop speakers and moderators (left to right):  
John Eidinger; Oregon Governor’s spokesperson Mark Ellsworth; Alex Tang; Stu Nishenko; Oregon Public Utilities Commissioner  

Ray Baum; Oregon State Senate President Peter Courtney; Yumei Wang; Leon Kempner; 
Anshel Schiff; Pete McDonough; Ivan Wong; and J. R. Gonzalez.
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1.0.  OVeRVieW

The goals of the Leadership Forum and Seismic 
Critical Energy Infrastructures Workshop, held April 2, 
2008, in Salem, Oregon, were to bring together execu-
tives and senior engineers from critical energy and tele-
communication infrastructure organizations to: 

Share evidence that earthquake preparedness is •	
needed
Encourage seismic vulnerability assessments of •	
utility systems
Encourage development of mitigation plans and •	
implementation of mitigation plans

Oregon Public Utilities Commission (OPUC) Com-
missioner Ray Baum welcomed participants. Baum 
emphasized that OPUC is concerned about the state’s 
earthquake preparedness, specifically utilities that 
are part of the critical infrastructure. The December 
2007 wind and rain storm on the northwest Oregon 
coast demonstrated that the state is not fully prepared. 
Understanding how vulnerable our utilities critical 
infrastructures are in relation to a major seismic event 
is very important for our Oregon’s emergency prepared-
ness and response. Equally important is the proactive 
impact mitigation of such a catastrophic event.

Oregon State Senate President Peter Courtney 
emphasized that the Legislature is concerned about the 
state’s earthquake preparedness. He has championed 
10 successful bills focusing on preparing schools and 
emergency facilities for “Q9” — a magnitude 9 earth-
quake on the Cascadia subduction zone. These bills 
have led to work that has identified high-risk build-
ings and that promotes mitigation. Courtney outlined 
four components needed to assure preparedness: 1) 
The Force, 2) Political Will, 3) Public Demand, and 4) 
Finish, the Close.  He is concerned about community 
and family safety and lifelines between the coast and 
the rest of the state.

Mark Ellsworth, the Governor’s spokesperson, 
expressed the Governor’s concern about the state’s 
disaster readiness, including business continuity that 
relies on critical infrastructure. He recommended a 
higher level of preparedness for individuals (i.e., expect 
no outside help for 3–7 days), businesses, communi-
ties, and utilities. Ellsworth provided examples learned 
from the December 2007 severe storm with regard to 
response and recovery hampered by downed electricity 
and telecommunication systems.

Seven nationally recognized experts (Figure 1) pre-
sented overviews of 1) Cascadia earthquake hazards 
and risk, 2) infrastructure vulnerability to earthquake 
damage, 3) state-of-practice lifeline seismic vulnerabil-
ity studies and application, and 4) case studies of vul-
nerability studies by the Bonneville Power Administra-
tion (BPA) and the Pacific Gas and Electric Company 
(PG&E). Their presentations were followed by a discus-
sion session that included active audience participation 
(see agenda, Figure 2). Participants expressed an inter-
est in conducting seismic vulnerability assessments and 
in collaborating to reach the common goal of improved 
earthquake readiness in Oregon. 

Acknowledgements. Sponsors included Oregon 
Public Utilities Commission (OPUC contract 2007-
900), Oregon Department of Geology and Mineral 
Industries (DOGAMI), Oregon Seismic Safety Policy 
Advisory Commission (OSSPAC) American Society of 
Civil Engineers: Technical Council on Lifeline Earth-
quake Engineering (ASCE TCLEE), and Oregon Seis-
mic Safety Policy Advisory Commission (OSSPAC). 
Corporate sponsors included NW Natural, PacifiCorp, 
and Portland General Electric.
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OPUC-DOGAMI Leadership Forum and 
Seismic Critical Energy Infrastructures Workshop 

When    Wednesday, April 2, 2008, 9:00 – 4:15 

Where   Oregon Public Utility Commission Hearing Room 
550 Capitol St. NE, Salem 

Goal  Promote seismic vulnerability studies and mitigation of Critical 
Energy and Communication Infrastructures to utilities  

Description  Leadership Forum State leaders will discuss the importance of 
preparedness for Cascadia earthquakes 

Peter Courtney, Senate President 
Lee Beyer, Oregon PUC Commission Chair 
Mark Ellsworth, Governor’s office 

Seismic Critical Energy Infrastructures Workshop Overview of: 
Cascadia earthquake hazards and risk 
Vulnerability of critical energy and telecommunication  
 infrastructure to earthquake damage 
State-of-practice seismic vulnerability studies and applications 
Case studies of vulnerability studies by BPA and PG&E  

Target Audience  Executives, senior engineers and decision makers from utilities that  
   operate in Oregon including electrical, gas and telecommunications

PROGRAM

9:00 – 10:00  Leadership Forum  

Opening Comments, JR Gonzalez 
Introduction of Senate President Peter Courtney, Yumei Wang 
Senate President Peter Courtney
Introduction of PUC Commissioner Lee Beyer, JR Gonzalez 
OPUC Commission Chair, Lee Beyer  
Introduction of Mark Ellsworth, Yumei Wang 
Mark Ellsworth, Governor’s office

10:00 – 10:15   Break  

10:15 – 4:15  Seismic Critical Infrastructure Workshop 

Figure 2. Leadership Forum and Seismic Critical Energy Infrastructures Workshop agenda [agenda continues on next page].
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10:15 – 4:15 Seismic Critical Infrastructure Workshop, continued 

Moderators:  J.R. Gonzalez and Yumei Wang 

10:15 – 10:45 Cascadia earthquake hazards and risk, Ivan Wong, URS VP 

10:45 – 11:15 Electric Vulnerability, Anshel Schiff, Precision Measurement Instruments  

11:15 – 11:45 Gas Infrastructure Vulnerability, Pete McDonough, QueStar

11:45 – 12:15 Telecommunication Vulnerability, Alex Tang, L & T Consulting 

12:15 – 1:30  Lunch 

1:30 – 2:20 Infrastructure Seismic Vulnerability Assessments, John Eidinger, G&E  

2:20 – 3:10 Electrical Infrastructure, a BPA Case Study, Leon Kempner, BPA  

3:10 – 3:20 Break 

3:20 – 3:50 Electric and Gas Infrastructure, PG&E Case Study, Stu Nishenko, PG&E

3:50 – 4:15 Panel Discussion and Adjourn 

Sponsors

o Oregon Public Utilities Commission (OPUC) 
o Oregon Department of Geology and Mineral Industries (DOGAMI) 
o Oregon Seismic Safety Policy Advisory Commission (OSSPAC) 
o American Society of Civil Engineers: Technical Council on Lifeline Earthquake 

Engineering (ASCE TCLEE) 
o PGE
o NW Natural 
o PacifiCorp

Workshop Contacts

OPUC:  J.R. Gonzalez, P.E., Program Manager Safety & Reliability  
Jose.Gonzalez@state.or.us, 503-373-1531 

DOGAMI:  Yumei Wang, P.E., Geohazards Section Supervisor  
yumei.wang@dogami.state.or.us, 971-673-1551  

RSVP   by March 26 to Geneva Beck at Geneva.Beck@state.or.us or 971-673-1554 
  with attendee’s name, company, title and phone. Seating is limited.  
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2.0.  WORkshOP PResentatiOns

SEISMIC HAZARDS

Cascadia Earthquake Hazards and RiskCascadia Earthquake Hazards and Risk

OPUCOPUC--DOGAMI Leadership Forum and Seismic Critical Energy DOGAMI Leadership Forum and Seismic Critical Energy 
Infrastructures WorkshopInfrastructures Workshop

2 April 20082 April 2008

Ivan G. WongIvan G. Wong
Principal Seismologist/Vice PresidentPrincipal Seismologist/Vice President

Manager, Seismic Hazards GroupManager, Seismic Hazards Group
URS Corporation, 1333 Broadway, Suite 800, Oakland, CA 94612URS Corporation, 1333 Broadway, Suite 800, Oakland, CA 94612

SEISMIC HAZARDS
2

$64,000 Questions for Oregon$64,000 Questions for Oregon

� What is the level of earthquake hazard in the State, e.g., 
how strong will the ground shake?

� How prepared are we for the Big One? Is our 
infrastructure designed adequately for seismic loads?

� What will be the consequences of the Big One? 
3D’s = deaths, dollars, and downtime?

� What should we do to better prepare and mitigate against 
earthquake losses?

SEISMIC HAZARDS
3

Milestones in Earthquake Awareness, Research, and 
Mitigation

Milestones in Earthquake Awareness, Research, and 
Mitigation

Milestones 1950 1960 1970 1980

1949
M 7.1 
Olympia,
WA EQ

1962
M 5.2 
Portland,
OR EQ

1965
M 6.5 
Seattle,
WA EQ

1984
H & K 
suggest
CSZ not 
aseismic

Earthquakes 
and Research

Policy

Building Code 
Zonation (UBC)

Zone 1 (SW, NE) & 
Zone 2 (NW, SE)

“Big earthquakes in Oregon, you’ve got to be kidding!”

Zone 1 (Eastern) & 
Zone 2 (Western)

1980
Mt. St. 
Helens
erupts

SEISMIC HAZARDS
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Milestones in Earthquake Awareness, Research, and 
Mitigation (cont’d.)

Milestones in Earthquake Awareness, Research, and 
Mitigation (cont’d.)

1990 2000

1987
USGS
begins 
5-yr
research
program
in PNW

1993
M 5.6 Scotts 
Mills & 
M 6.0 KF EQ 
(first OR EQ 
fatality)

1996
Japanese
tsunami
data
confirms
1700 M 9 
CSZ EQ

Zone 2B Zone 3 Zones 3 & 4 (coast)

1994
Site-specific
hazard studies 
required for 
new essential 
facilities

1991
OSSPC
establ.

1987
Atwater & 
others
discover
coastal
evidence for 
large CSZ 
EQ

1990
DOGAMI
begins 
EQ
hazard
mapping

1995
EQ / tsunami 
state
mitigation
statutes

2001
Retrofit of 
schools & 
essential
facilities 
becomes
law

2001
M 6.8 
Nisqually 
EQ

1992
First
statewide
active fault 
map for 
Oregon

Milestones in Earthquake Awareness, Research, and 
Mitigation (cont’d.)

Milestones in Earthquake Awareness, Research, and 
Mitigation (cont’d.)

1990
DOGAMI
begins 
EQ
hazard
mapping

SEISMIC HAZARDS
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Seismicity of 
Oregon and 
Washington
1841 – 2006

Seismicity of 
Oregon and 
Washington
1841 – 2006

SEISMIC HAZARDS
6

Significant Historical PNW EarthquakesSignificant Historical PNW Earthquakes

6.8Nisqually2001 February 28

5.8Satsop1999 July 2

5.9 and 6.0Klamath Falls1993 September 21

5.6Scotts Mills1993 March 25

6.5Seattle-Tacoma1965 April 29

5.2Portland-Vancouver1962 November 06

7.1Olympia1949 April 13

6.3Southern Puget Sound1946 February 14

5¾Seattle-Tacoma1939 November 12

6.1Milton-Freewater1936 July 16

7.3Crescent City1873 November 23

6.8North Cascade1872 December 14

MagnitudeLocationDate

Click here for PDF of PowerPoint presentation.

2.1.  cascadia earthquake hazards and risk

IVAN G. WONG 
Vice-President URS Corporation 
1333 Broadway Ste. 800 
Oakland, CA 94612  
telephone (510) 874-3014  
email ivan_wong@urscorp.com 

Ivan Wong is a Principal Seismologist, Vice President, and Man-
ager of the Seismic Hazards Group of URS Corporation. He has a 
broad and extensive experience in the fields of seismology and 
seismic geology and is recognized for his work in seismic hazards 
in the Pacific Northwest. Two research areas that Mr. Wong has 
focused on have been the estimation of ground shaking from 
Cascadia subduction zone earthquakes and the potential for large 
intraslab earthquakes beneath western Oregon. At URS, Mr. Wong 
has directed and participated in the seismic hazard evaluations of 
more than 300 critical and important facilities worldwide includ-
ing numerous dams and lifeline systems in the Pacific Northwest. 
He is a consultant to FEMA and is currently leading a Working 
Group to establish a near-real time ShakeMap/HAZUS capability in 
the Puget Sound to be used for emergency response. Funded by 
the U.S. Geological Survey through the NEHRP program, Mr. Wong 
has developed earthquake ground shaking maps at a microzona-
tion scale for several urban areas in the U.S. including the Portland 
metropolitan area. In addition to his work at URS, he has also been 
particularly active in serving the U.S. Geological Survey on several 
review and advisory panels including the review panel for the 1996 
National Hazard Maps. Mr. Wong has been actively involved in the 
activities of several professional organizations. He has been an 
invited speaker and lecturer at more than 100 conferences, work-
shops, and meetings. He is currently President of the Northern Cal-
ifornia Chapter of the Earthquake Engineering Research Institute 
(EERI). Mr. Wong has authored or co-authored more than 250 pro-
fessional publications. He is a graduate of Oregon State University, 
Portland State University, and the University of Utah.

2.2.  identifying and addressing vulnerabilities of 
power systems

ANSHEL J. SCHIFF 
Precision Measurement Instruments  
email schiff@stanford.edu

Education and Employment History
B.S.M.E., 1958; M.S., 1961; Ph.D. (Engr. Sci.),1967 Purdue Univer-
sity

1959–1986: Purdue University Professor of Mechanical Engi-
neering

1975–present: Founder and principal of Precision Measure-
ment Instruments

1986–2001: Consulting Professor, Dept. of Civil Engineering, 
Stanford University

Professional Experience
Dr. Schiff is well recognized for his contributions to establish-

ing industry practices for seismic design of electrical power equip-
ment. He is actively involved with numerous professional organi-
zations, including: Member, Committee on Electrical Power and 
Communications, Technical Council on Lifeline Earthquake Engi-
neering  (TCLEE), ASCE, 1976-present, Chairman 1983-1989, Vice-
Chair 1989 1993, Chairman 1993 – present; Member, Earthquake 
Investigations Committee, Technical Council on Lifeline Earth-
quake Engineering (TCLEE), ASCE, 1983-present, Chairman 1986-
1993 Chairman, Strong Motion Instrumentation Committee, Earth-
quake Engineering Research Institute,1983-1995. Member, Senior 
Seismic Review Advisory Panel, Seismic Qualification Users Group 
– Nuclear Regulatory Commission, June 1983-1992.Member, Tech-
nical Council on Lifeline Earthquake Engineering (TCLEE), ASCE, 
1976 - 1993, member Executive Committee, 1988 - present, Chair-
man of Executive Committee, 1991- 1992.Member, American Soci-
ety of Mechanical Engineers; Member, American Society of Civil 
Engineers; Member, Earthquake Engineering Research Institute; 
Fellow, Seismological Society of America. 2.3. Seismic vulnerabili-
ties of natural gas systems

Identifying and Addressing Vulnerabilities 
of Power Systems

by

Anshel J. Schiff

• Started doing post-earthquake investigations with the 1971 
San Fernando earthquake

• Chaired TCLEE  Earthquake Investigation Committee 
1986-1993

• Authored “Guide to Improved Earthquake Performance of 
Electric Power Systems”

• Edited “Guide to Post-Earthquake Investigation of 
Lifelines”

• Member of IEEE 693 Standard Committee
• Technical Director of EPRI Consortium on Seismic Issues

Background of Speaker

Overview of Causes of Damage

• Inadequate anchorage (transformers, station batteries, engine-
generators)

• Inadequate slack in conductor connecting substation 
equipment

• Inherent vulnerability of some equipment (TR bushings, 
instrumentation transformers, some circuit breakers)

• Inadequate installation practices (suspended equipment, control 
room monitors, modems)

• Inadequate design practices (transformer radiators, support 
structures, anchorage details)

• Buildings constructed with inadequate seismic code 
provision

Click here for pdf of PowerPoint presentation.

mailto:ivan_wong@urscorp.com
mailto:schiff@stanford.edu
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2.3.  seismic vulnerabilities of natural gas systems

PETER MCDONOUGH 
Questar Corporation  
1140 West 200 South  
Salt Lake City UT 84145-0360  
telephone (801) 324-3136  
email Pete.McDonough@questar.com 

Chairman- Utah Seismic Safety Commission
Chairman- American Society of Civil Eng., Technical Council of 
Lifeline Earthquake

Engineering, Gas & Liquid Fuels Committee
Education

Clarkson College of Technology, Potsdam, NY:  
B.S. Civil and Environmental Engineering, 1972

Polytechnic Institute of New York, Brooklyn, New York: M.S. 
Civil Engineering, 1977

Professional Experience
Peter McDonough has over thirty-seven years of engineering 

design, project management and supervisory experience, pri-
marily relating to natural gas lifelines and critical infrastructure. 
Besides having substantial experience in pressure piping design, 
environmental permitting and right of way reclamation, he has a 
strong background in earthquake engineering and risk manage-
ment, extending back to 1979. He has written or contributed to 
thirteen papers and books on the topic of lifeline earthquake engi-
neering. He has presented papers at seven national and interna-
tional conferences on earthquake engineering and has served on 
the organizing committees for five conferences. Mr. McDonough 
is currently a senior engineer with Questar Corporation, Salt Lake 
City, responsible for a five year replacement project of high pres-
sure natural gas pipelines within the State of Utah.

Mr. McDonough is a past Executive Committee Chair of the 
American Society of Civil Engineers’ Technical Council on Lifeline 
Earthquake Engineering (ASCE/TCLEE). He was Vice-Chair of the 
ASCE standards committee responsible for the current standard on 
Earthquake Actuated Automatic Gas Shutoff Devices (ASCE 25-97). 
He is a Licensed Professional Engineer in Utah and Wyoming.

SEISMIC VULNERABILITIES OF NATURAL GAS 
SYSTEMS

Peter W. McDonough P.E.
Chairman- Utah Seismic Safety Commission

Chairman- American Society of Civil Eng., Technical Council 
of Lifeline Earthquake Engineering, Gas & Liquid Fuels 

Committee
Senior Engineer- Questar Corporation, Salt Lake City, UT

VULNERABILITIES DEFINED BY HOW THE GEOLOGIC 
EFFECTS OF THE SEISMIC EVENT INTERACT WITH 
THE PHYSCIAL PROPERTIES OF THE PIPING SYSTEM 
& IMPACT SAFE OPERATIONS

EARTHQUAKE SHAKING EFFECTS
� BELOW GROUND PIPING MIRRORS SOIL 

RESPONSE
� ABRUPT CHANGES IN SOIL TYPE INITIATE PIPE 

SHEAR STRESSES
� FREE STANDING ABOVE GROUND PIPING 

BEHAVES AS A STRUCTURE
� PIPE ATTACHED TO STRUCTURES PROBABLY 

RESPONDS WITH THE STRUCTURE

EARTHQUAKE SHAKING EFFECTS
� PIPE SENSITIVE TO HORIZONAL & VERTICAL 

ACCELERATION, VELOCITY AND DISPLACEMENT
� DAMAGE THRESHOLD AT MMI=VII (ABOUT

0.15g; MAGNITUDE ~ 5.5) FOR CAST IRON
� DAMAGE THRESHOLD AT MMI=VIII (ABOUT

0.30g; MAGNITUDE ~ 6) FOR PE AND OLDER 
STEEL

EARTHQUAKE SHAKING EFFECTS

� PIPE MOST VULNERABLE AT
1. STRESS CONCENTRATORS (ELBOWS, VALVES, 

SIZE CHANGE, WALL THICKNESS CHANGE)
2. BELL & SPIGOT JOINTS (ON OLD CAST IRON)
3. COMPRESSION COUPLINGS
4. AREAS OF CORROSION
5. OXYACETYLENE WELDS (~PRE 1940) 

EARTHQUAKE SHAKING EFFECTS
� LNG TANKS MAY BE VULNERABLE TO “ELEPHANT 

FOOT” BUCKLING- SIMILAR TO OIL TANKS
� LPG TANKS MAY BE VULNERABLE TO OVER-

TURNING OR PIPE CONNECTION SHEARING
� OLD LOW PRESSURE WATER OR TAR SEAL 

HOLDERS ARE VULNERABLE TO CAP TILTING AND 
LEAKAGE OR CATASTROPHIC FAILURE

Click here for PDF of PowerPoint presentation.

2.4.  telecommunications

ALEX TANG 
Director Engineering L & T Consulting, Inc.  
2591 Pollard Dr.  
Mississauga, ON L5C 3G9, Canada  
telephone (905) 279-4598 
email alex_tang@sympatico.ca 

Education
B. A. Sc. (U of Toronto, Engineering Science 1972)
M. A. Sc. (U of Waterloo, Business Management Science 1984)
(B. A. Sc. = Bachelor of Applied Science, M. A. Sc. = Master of 

Applied Science)

Professional Experience
Mr. Tang is well recognized for his contributions to setting 

industry practices in seismic telecommunications. His professional 
expertise includes:

Project Management (Project Implementation and Business •	
Processes Development)
Electronic Packaging Design and Management (specialized in •	
plastics and sheet metal)
Product Integrity Management (Product certification to CSA, •	
UL, NEBS and CE on flammability, EMI/EMC, earthquake protec-
tion, etc)
Operations and Customer Services, with 12 years in project •	
management (in Canada and Asia Pacific). PMI certified PMP.
Security expertise - Site evaluation for military telecommunica-•	
tion equipment installation.
Budget Management and Capital Appropriation and Deploy-•	
ment (CAD Workstations and Software).
Multi-countries project management wireless network•	
International Project Management Process Involvement – North •	
America, Asia Pacific and Europe.
Analytical and Problem Solving Skills.•	
Technology company evaluation and purchase team.•	
Resource Selection and Deployment to countries within AP.•	
Training of Project Managers and Designers – North America, •	
Canada, and China JV.
Three international design patents.•	
Knowledge of MS Office suite of applications (including MS •	
Project).
Technical standards committee member and chair person  •	
(CSA, ASCE, NEHRP, and NIBS)

Click here for PDF PowerPoint presentation.
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TELECOMMUNICATIONS

• NETWORKS

• HAZARDS & VULNERABILITY

• COUNTERMEASURES

• EMERGENCY & RECOVERY PLANS 
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NODE  FACILITY OUTSIDE PLANT  FACILITY

TRANSMISSION
EQUIPMENT

POWER
EQUIPMENT

CABLES

CABLES

HVAC BUILDING

WATER SUPPLY ELECTRIC POWER

COPPER CABLE
OPTICAL FIBER CABLE

MICROWAVE
RADIO

REPEATER

POLE TOWER

MANHOLE

CEV

ELECTRIC POWER

TO ANOTHER
NODE  FACILITY

TO ANOTHER
NODE  FACILITY

NETWORK AND NETWORK ELEMENTS

RADIO
EQUIPMENT

SWITCHING
EQUIPMENT
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AERIAL
CABLE

MICROWAVE TRANSMISSION
TOWER

MICROWAVE TRANSMISSION
TOWER

OVERHEAD CABLES

EQUIPMENT
ROOM

EQUIPMENT
ROOM

EQUIPMENT
ROOM

EQUIPMENT
ROOM

EQUIPMENT
ROOM

OVERHEAD CABLES

OVERHEAD CABLES

OVERHEAD CABLES

OVERHEAD CABLES

POWER

CABLE
VAULT

BURIED CABLEMANHOLE

JUNCTION

NETWORK  FACILITY

TO ANOTHER

NETWORK FACILITY

GROUND LEVEL

MDF

SPLICE

COMMERCIAL
POWER
SOURCE
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Aerial facilities
cut by fallen objects

Aerial facilities
burnt by fire

Subscriber equipment
burnt or damaged

Severed underground
facilities

Tower damaged by
shaking

Manhole damaged
by liquefaction

Equipment in
CO

Tunnels Conduits

Manholes
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2.6.  earthquake vulnerabilities and performance 
of high-voltage electrical power transmission 
systems

LEON KEMPNER, JR. 
Principal Transmission Facilities Analysis and Design Engineer, 
Transmission Engineering (TEL-TPP3) Bonneville Power Admin-
istration 
P.O. Box 61409, (98666-1409) 
7500 NE 41st. Street Ste. 130  
Vancouver, WA 98662  
telephone (360) 619-6556 
email lkempnerjr@bpa.gov 

Leon Kempner has over 34 years experience as a structural 
engineer for the Bonneville Power Administration. Assignments 
have included structural engineering analysis, design, and 
research of transmission line facilities (transmission line towers, 
substation and microwave structures). The last seventeen years 
he has been performing seismic evaluation, research, qualifica-
tion, shake-table testing, standards development, and mitigation 
design of the Bonneville Power Administration transmission line 
facilities. Leon is active on a number of industry standards and 
technical committees: American National Standards Institute 
(ANSI)/ASCE Standard 48 -Design of Transmission Pole Struc-
tures, Co-Chair of IEEE Standard 693 - Seismic Design of Substa-
tion Structures, National Electrical Safety Code Subcommittee 
5 - Overhead Lines (Strength and Loading), US Representative 
to CIGRE Study Committee B2 (Overhead Line) Working Group 
08 (Towers), ASCE Electrical Power and Communications Life-
lines Committee of the Technical Council on Lifeline Earthquake 
Engineering, Interagency Committee on Seismic Safety in Con-
struction (Subcommittee 2, Lifelines), Secretary of ANSI/ASCE 10 
Standard - Design of Latticed Steel Transmission Structures, and 
Chairperson of ASCE Subcommittee for Design of Electrical Sub-
station Structures. He has over fifty technical papers discussing 
structuralengineering (analysis, design, and research) of transmis-
sion line facilities. He is a registered Professional Civil Engineer 
(P.E.) in the States of Washington and Oregon. He is a graduate of 
the University of Nebraska, Oregon State University, and Portland 
State University. 2.7.  Mitigation and infrastructure resiliency: a 
West Coast perspective

2.5.  seismic vulnerability analyses for lifelines

JOHN M. EIDINGER 
President, G & E Consulting  
Oakland CA 94611 
telephone (510) 595-9453 
email eidinger@earthlink.net

Education
B.S., Civil Engineering, Massachusetts Institute of Technology, 
1975

M.E., Structural Engineering and Structural Mechanics, U.C. 
Berkeley 1978

M.S., Structural Engineering and Structural Mechanics, U.C. 
Berkeley 1982

M.B.A., Business Administration, U.C. Berkeley, 1984 

Professional Experience
Mr. Eidinger has twenty nine years experience in the water and 

electric utility industries. He has a detailed background with the 
analysis, design, risk quantification and economic analysis of water 
and wastewater treatment plants, pipelines, tunnels, pump sta-
tions, canals, bridges, buildings, mechanical and electrical equip-
ment, and electric substations. He is an industry leader in evalu-
ation of water and electric lifelines for natural hazards including 
earthquakes, fire following earthquake, urban interface fire confla-
grations, floods, landslides, and ice storms.

Mr. Eidinger has conducted post-earthquake reconnaissance 
efforts for many lifeline systems around the world including 
California, Alaska, Japan, Turkey, Peru, and India. Mr. Eidinger has 
worked extensively with nation-wide agencies (FEMA, ALA, NIBS, 
ASCE, AWWA) to develop cost effective seismic guidelines and 
standards for water and other lifeline operators

Click here for PDF of PowerPoint presentation.

Seismic Vulnerability 
Analyses for Lifelines

John Eidinger, G&E Engineering Systems Inc.
eidinger@geEngineeringSystems.com

April 2, 2008

Mount Hood, July 27 2006

Topic

• Seismic vulnerability analyses

• Benefits for adoption by power, gas, telecom 
�water, wastewater, transit� utilities in Oregon

Seismic Improvement Programs
• As the OWNER, you want to answer ONE 

question: Should I do anything, and if so, how 
much?

• As Is �Do nothing�

• SIP�1 �cheapest ��

• SIP�2 �modest ���

• SIP�3 �more ����

• SIP�4 �the most �����

What will happen 
in future 

San Andreas M 7.9 
earthquake?

Utility A

95� Restored in 4 Days

ANSWER: Pretty good condition. Don't spend much money!

Utility B

What will happen 
in future 

San Andreas M 7.9 
earthquake?

20 Days

ANSWER: Pretty lousy condition. Spend money!
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Pre�Earthquake Mitigation
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TWO STRATEGIES

EARTHQUAKE
VULNERABILITIES AND PERFORMANCE

OF HIGH-VOLTAGE ELECTRICAL POWER 
TRANSMISSION SYSTEMS

Leon Kempner Jr. , P.E.

Principal Transmission Facilities Analysis and 
Design Engineer

Bonneville Power Administration

ELECTRICAL POWER FACILITIESELECTRICAL POWER FACILITIES

Radiator
Removed
Manifold
Leakage

BPA’s Earthquake Damage:

Rigid Bus Failure

Duvall, 5.4 Mw, (1996) Satsop, 5.9 Mw, (1999)

•1949 Olympia, WA Magnitude 7.1

•1965 Puget Sound, WA Magnitude 6.5

BPA Damage: Duvall 5.4 Mw (1996)

Failed 500 kV 
Disconnect SwitchBefore

After

BPA’s Earthquake Damage:

Satsop 5.9 Mw (1999)

BPA Damage:

500 kV Bus Riser Failures

Duvall 5.4 Mw (1996)
Nisqually 6.8 Mw (2001)

BPA’s Earthquake Damage:

BPA Damage: 230 kV Bus 
Riser Failure

Nisqually 6.8 Mw (2001)

BPA’s Earthquake Damage:

Click here for PDF of PowerPoint presentation.

mailto:lkempnerjr@bpa.gov
mailto:eidinger@earthlink.net
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Click here for PDF of PowerPoint presentation.

Stuart Nishenko 
Geosciences Department

Pacific Gas and Electric Company

Mitigation and Infrastructure Resiliency: 
A West Coast Perspective

OPUC - DOGAMI Leadership 
Forum & Seismic Critical Energy 

Infrastructures Workshop

April 2, 2008
Salem, OR

PG&E at a Glance
• 70,000 Square Miles 

of Service Territory
• 14 Million People Served
• 4.0 Million Gas 

Customers
• 4.8 Million Electric 

Customers
• 3,400 Buildings

August 13, 2003 August 14, 2003
NOAA, 2003

2003 Northeast Blackout

Earthquakes represent the greatest 
natural hazard threat to California’s 
electric system

2.7.  mitigation and infrastructure resiliency:  
a West coast perspective

STUART NISHENKO 
Department of Geosciences PG&E 
245 Market St. Rm 421 MC, N4C  
San Francisco, CA 94105-1702  
telephone (415) 973-1213 
email spn3@pge.com 

Stuart Nishenko is the Senior Seismologist in the Geosciences 
Department of the Pacific Gas and Electric Company in San Fran-
cisco, CA. He is chairman of the California Integrated Seismic Net-
work Advisory Committee, a member of the U.S. Geological Survey 
Scientific Earthquake Studies Advisory Committee, and has served 
as a member of the National Research Council committee on the 
“Economic Benefits of Improved Seismic Monitoring”. From 1996 to 
2001, Stu was the resident Seismologist in the Mitigation Director-
ate of FEMA in Washington, DC where he managed the American 
Lifelines Alliance; the FEMA 366 HAZUS99 Estimated Annualized 
Earthquake Losses for the United States study, and was a con-
tributing author to Disasters by Design, A Reassessment of Natural 
Hazards in the United States. As a Research Scientist with the USGS, 
Stu served on the 1988 and 1990 Working Groups on California 
Earthquake Probabilities. He received his PhD in Geophysics from 
Columbia University, Lamont-Doherty Geological Observatory in 
1983 and was a National Research Council Postdoctoral Research 
Associate from 1983 to 1985.

mailto:spn3@pge.com
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