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Kodiak Region Seismicity

Mw 7.1, 2 pm,
Dec. 6th, 1999

Summer 1999, LKelly moves to Kodiak, & soon experiences first earthquake.
Mw 7.1, 2 pm, Dec. 6th, 1999, weekday, school in session. (Local ground forces greater than
1964 earthquake.) Start working for USCG Facilities Engineering Division, Feb., 2000.

2001-2003,
Dr. Gary Carver,
paleo-seismologist/
geologist works
with USCG to
identify local
seismic hazards.
(Carver was one of
the original
geologist for
Alyeska Pipeline.)

Hydraulic Fill Area, USCG Base Kodiak
(Hazard analysis reveals that recent seismic retrofits did not take liquefiable soils into consideration)

Hangar 2

Hangar 1
Hangar 3

Historical Panoramic Photograph of Womens Bay, Kodiak, June 1940.

2003 Report to USCG
Gary Carver/William Lettis &
Associates formally identify active
fault at LORAN Station, Narrow Cape,
Kodiak Island (Fault changes
predicted ground motions in IBC).

Lettis & Associates later become involved with
school hazard identification in Kodiak. Revised
ground forces from LORAN project quantified and
incorporated into school analysis.

(Information excerpted from report to USCG, 2003.
Structural Engineer later examines Navy drawings of 1952 school, and
identifies flaws in wood ledger board connecting concrete walls to roof.
Formal meeting held to notify school board and PTA, after confirming lack of
retrofit with Borough Engineer.)

1952
1993

1966
1998
Peterson Elementary:
280 Students, 40 Staff

(Approx. 200 occupants are USCG family members.)

Peterson Elementary (Borough Property)
Age - This building was constructed by the Navy
in the 1950s, and modified by 1966/1993/1998
additions which did not address structural
rehabilitation of the original structure that
comprises 45% of the total square footage of
the building.
Tsunami is a minor threat with a foundation
elevation of 48 feet. It was not inundated in
1964.

Fall 2005
First meeting held by the ASHSC.
www.seismic.alaska.gov

(11 Members, budget $10K/year)

1/5 the size of the
“Lower 48”
Pop. 735,000
25% under age 18
49th State, 1959

2006: Formal RVS of all USCG critical structures.
Liquefiable soils and tsunami inundation lines
clearly mapped.

By 2014, USCG Base Kodiak had
retrofitted 4 Barracks, demolished one and
rebuilt another.
Bowling Alley mitigated as part of energy
retrofit.
Retrofitted its most mission critical
Communication Station structure for
Electronic Support Unit.
Piers have been strengthened.
Non-structural issues have been identified
in the Hangars, including improperly
supported overhead steam lines and are
awaiting funding.
In 2016, RVS program adopted and
implemented Coast Guard wide by
Engineering Program. Critical facilities
being evaluated using ASCE 41-17 Tier 1.

2004-2009
KIBSD Seismically Retrofits
Five Schools

2009 Kodiak Island Borough
receives WSSPC Overall
Award in Excellence for
seismic retrofit of schools.

Similar risk
correlation to be
added to revised
FEMA 154 RVS
(ATC-71, Fall 2014)

“Kodiak has done a truly exceptional job for a small community,
from funding the bond to doing the risk assessment to
developing a robust hazard mitigation plan, identifying the
schools as a priority and then going forth and fixing the major
problems - all in an exceptionally short time. I don't know of
any community, of any size, that has done a better job and
certainly none that has done more or even anywhere near as much
on a per capita basis.”
-Ken Goettel, Goettel & Associates, Inc., Oct. 10, 2008

Why Identify and Mitigate????
Proof that Modern Seismic Codes in Schools Can Save Lives:
2008 China Sichuan Earthquake, Mw 7.9 (69,000 deaths, 7,000 schools collapsed)
These two modern school buildings performed well. All occupants survived.

Fault Surface Rupture
(Note buildings in
background collapsed
into rubble.)

Diligence Building almost intact
(5-10 year old construction)
Learning Building basically intact
(10-15 year old construction)

2010 Map of Schools and Earthquake Hazards appear in
ASHSC Annual Report. Presented to members of
Legislature by John Aho (ASHSC) and Sam Kito (ADEED)

DETAILS OF REGION WITH HIGHEST SEISMIC HAZARDS, AND ASHSC PLAN FORWARD
–
–
–
–

Recognition of Problem
Identification of Structures at Risk
Prioritization of Mitigation
Final Determination of Remediation Projects

Communities with Highest Potential Peak Ground Acceleration & Educational Facilities Built Prior to 1976

Kodiak Island
PGA = 40s-50s %g

PRELIMINARY

Spring 2011
Mw 9.0 Earthquake and Tsunami in Japan

"High dwellings are the peace and harmony of our descendants," the stone slab
reads. "Remember the calamity of the great tsunamis. Do not build any homes
below this point.“ - 600+ year old marker, ANEYOSHI, JAPAN
Through history, this community elected to not allow construction below this
marker. Consequently, their homes were spared by the March 11, 2011 tsunami.
In a neighboring community, a school had been constructed 500 feet from the
ocean’s edge… the children attending that school were not found.

NOTE: In some communities these markers were submerged.

2012 – After trial period, ADEED officially incorporates seismic work as a line
item for school improvement projects.
(Result of partnership of ASHSC/ADEED from 2009-2012)

Summer 2014
Alaska Seismic Hazards Safety Commission- Pilot Program:
Rapid Visual Screening of Alaska School Buildings
Alaska Seismic Hazards Safety Commission

Alaska Seismic Hazards Safety Commission - Pilot Program:
Rapid Visual Screening of Alaska School Buildings

Address:
Contact:
Phone:
E-Mail:

PO Box 25517
Juneau, AK 99802
Laura W. Kelly, PE
(907) 463-2424
Laura.W.Kelly@uscg.mil

Earthquake Engineering Research Inst.
Address:
Contact:
Phone:
E-Mail:

499 14th St, Suite 220
Oakland, CA 94612-1934
Jay Berger, Executive Director
(510) 451-0905
JBerger@eeri.org

Project Name:

ASHSC Pilot Program: Rapid Visual Screening of Alaska School Buildings

Effective:

6/2/2014

Description:

The Alaska Seismic Hazards Safety Commission (ASHSC) respectfully requests the
Earthquake Engineering Research Institute (EERI) to hire a consultant with an
Alaska PE license to set up and implement a pilot program for conducting Rapid
Visual Screenings (RVS) of Alaska schools using FEMA 154/ROVER. As part of a
pilot study, identify and work with a supportive school district in or near Anchorage,
AK, and screen as many at-risk schools as feasible (approximately 5-10) within
allotted budget. Develop protocol for collecting, managing, and reporting final
results. Make recommendations for implementing on a district-by-district basis, and
potentially at the state-wide level.

Ending:

1/2/2015

Project Scope/Deliverables
1. Work with the ASHSC to identify a school district willing to participate in a RVS pilot study. The
school district must be located in Anchorage or on the adjoining road system in order to minimize
travel & per diem costs. Though not required, it is preferred that as-built drawings for the school
buildings be available in advance, to improve speed and reliability of screening. Upon request, the
ASHSC can provide a map of Alaska school districts and seismic hazards, student attendance
numbers, and database of school building information sorted by local peak ground motions, and year
of construction.
2.

Purchase a laptop and/or mobile device for installation, operation, collection and management of
FEMA 154/ROVER software/data. Provide to ASHSC upon completion of pilot study for future use
and data collection/management. FEMA ROVER software is free of cost. Upon request, the ASHSC
can provide information describing ROVER software applications.

3.

Perform RVS of approximately 5-10 schools considered at-risk. If schools are newly constructed and
meet modern seismic code, do not screen. Screener shall have an Alaska Professional Engineering
license and a strong background in structural and earthquake resistant design. Experience with
RVS/ROVER preferred.

4.

Compile results in a final report. Final product shall serve as a Proof of Concept, and establish
protocols and a cost basis for future work. Refer to the Utah Seismic Safety Commission’s pilot test
in Salt Lake City as a model. Intent is to utilize final product as an example for justifying and
performing RVS in other Alaska school districts. Final report may also be used to persuade state
legislators to fund a RVS program on a state-wide basis, or to obtain future grant funding.
See Attachment 1, “Utah Students at Risk” by the Utah Seismic Safety Commission.

Estimated Budget

Terms

Consutlting (including travel & per diem)
Hardware (laptop computer/portable device/setup)
Software (ROVER) - Free from FEMA
Final Report

40 hours @ $150/hr
1 lump sum
No Cost
5 Hard Copies, 1 Digital CD

Cost

Total Cost:
6/3/2014

Alaska Seismic Hazards Safety Commission

$6,000
$1,000
$0
$500
$7,500
1

Pilot RVS – Mat-Su School District
(14% of Alaska’s student base)

7 Schools/15 Structures evaluated
Big Lake Elementary (including 2 additions)
Butte Elementary
Cottonwood Creek
Snowshoe Elementary
Swanson Elementary (including 3 additions)
Willow Elementary (including 2 additions)
Wasilla High School (including 3 additions)

February 2015
Cost of this Study:
The total cost of this
study was
approximately $18,500.
Of this, BBFM Engineers
was paid $8,500 for this
study, resulting in a
donated effort of
approximately $10,000.
Of this, $4,275 was
spent on setting up the
server and becoming
acquainted with the
software. Another
$8,145 was spent
reviewing drawings,
visiting the schools, and
entering data into the
server. Finally, a little
over $6,000 was spent
preparing this report.
Pilot study proved that
an RVS for a school
structure in Alaska
could be performed for
approximately $600 to
$800 per original
structure or addition,
plus costs associated
with transportation.

2015 RVS – Kenai Peninsula
Borough School District
(7% of Alaska’s student base)

October, 2015
Cost of this Study:
The total cost of this study
was $21,250, at a cost of
performed for just $500 to
$700 per structure.
Schools located in Anchor
Point, Cooper Landing,
Homer, Kenai, Moose Pass,
Nikolaevsk, Ninilchik,
Homer, Kenai, Seward,
Soldotna, Sterling, Seldovia,
Kasilof.
In total, we reviewed 15
schools comprised of 47
structures, including
original construction and
additions. Nineteen of the
47 warrant a more detailed
evaluation, while further
review of the remaining 28
schools is not indicated.
In other words, 40% of the
structures reviewed in this
study may pose an
unacceptable risk of at least
partial collapse during a
major earthquake.

2017 RVS – Fairbanks North Star
Borough School District
(13,840 students -10.5% of Alaska’s student base)

April, 2017
Cost of this Study:
The total cost of this study
was $21,250, at a cost of
performed for just $500 to
$1200 per structure.
Barnette Elementary
Hunter Elementary
Hutchison Career Center
Joy Elementary
Lathrop High School
North Pole Elementary
North Pole Middle School
Tanana Middle School
West Valley High School
Woodriver Elementary
In total, we reviewed 10
schools comprised of 20
structures, including
original construction and
additions. All 20 warrant a
more detailed evaluation.
In other words, 100% of the
structures reviewed in this
study may pose an
unacceptable risk of at least
partial collapse during a
major earthquake with a 7
of the schools having 10%
or higher risk of significant
structural damage.

June, 2018
2018 RVS – Juneau School District
(4,778 students, about 3.6% of Alaska’s student base)
&
Sitka School District
(1,306 students, about 1.0% of Alaska’s student base)

Cost of this Study:
The total cost of this study was
$27,000, at a cost of performed for
just $1000 to $2000 per structure
including travel from Anchorage.

Juneau :
Dzantiki Heeni MS
Floyd Dryden MS & addition
Gastineau Elem. & 2 additions
Mendenhall River Community Sch.
Riverbend Elementary
Yakoosge Alt. HS & addition
Sitka:
Baranof Elementary & addition
Blatchley MS
Keet Gooshi Heen Elementary
We reviewed 9 structures (6 in
Juneau, 4 in Sitka), involving 14
separate screenings for original
construction and additions. All but
1 warranted a more detailed
evaluation.
In other words, 93% of the
structures reviewed in this study
may pose an unacceptable risk of
at least partial collapse during a
major earthquake with a 8of the
schools having 10% or higher risk
of significant structural damage.

What CA school retrofits
prevented during a M6 EQ.

Sept. 2014

Napa earthquake damage to a
building without seismic retrofit
Recent example of a successful school retrofit program was demonstrated during the
magnitude 6 earthquake that struck Napa, California in 2014, producing peak ground
accelerations of 60% to 100% as strong as the acceleration due to gravity. The
earthquake and its aftershocks injured 90 people and caused approximately $1 billion
of damage.
Engineering News-Record reported on September 3, 2014:
The epicenter of the American Canyon quake was at the heart of the Napa school
district's 30 campuses. Subsequently, three architectural and engineering teams
assessed "every room in every school" and observed no structural damage following
the quake, says Mark Quattrocchi, principal of Kwok Quattrocchi Architects and one of
the survey team members… The schools performed so well because they are built or
retrofitted according to much stricter seismic codes than commercial and residential
buildings.
"There was no structural damage to any school in the district, even the ones built to
older codes in the 1940s, 1950s and 1960s," says Quattrocchi. "Part of this is because
seismic upgrades at the schools are treated the same as building an entirely new
facility,“ he adds. Schools fared well for three reasons: seismic building codes that are
more stringent than those for commercial buildings, methodical reviews by the Division
of the State Architect and "full-time" state inspection on school construction sites,
Quattrocchi says.”

SOME ALASKA COMMUNITIES ARE BEHIND….
IDENTIFICATION
–
–
–
–

Recognition of Problem
Identification of Structures at Risk
Prioritization of Mitigation
Final Determination of Remediation Project

From: eeri-sesi-network@googlegroups.com [mailto:eeri-sesi-network@googlegroups.com] On Behalf Of
zoe@eeri.org
Sent: Wednesday, May 03, 2017 3:47 PM
To: EERI SESI Network
Subject: [EERI SESI Network] $125 million in grants have been awarded to Oregon schools
Hello all,

A quick update on school earthquake safety in Oregon:

The Oregon seismic retrofit grants for schools were awarded on April 21st with $125 million in total.
*
100% state funding for projects up to $1.5 million, with districts providing matching funds for
projects above $1.5 million
*

100 projects funded for 55 school districts.

March, 2018

WASHINGTON FUNDS $1.2M OF PRELIMINARY SEISMIC
ASSESSMENTS OF 220 SCHOOLS, ALONG WITH MORE
COMPREHENSIVE ANALYSES & RETROFIT PLANS FOR
20 OF THOSE BUILDINGS

ALASKA CAN CATCH UP….
MITIGATION
–
–
–

NEHRP provides Federal Grants (100% small grants, 75% matching for large grants)
Reauthorized Dec 11, 2018
Bill initiated by Senators Diane Feinstein and Lisa Murkowski

• On December 11th, President Trump signed S. 1768, the National Earthquake Hazards Reduction Program
(NEHRP), which reauthorizes the federal program to improve the nation’s earthquake preparedness for five
years. The legislation is the first reauthorization of the NEHRP in 15 years and the program has operated without
an authorization since October of 2009.
In addition to reauthorizing the program, the bill:
• Removes outdated language related to earthquake prediction and instead emphasizes the continued •
development of earthquake early warning systems through the Advanced National Seismic System.
• Requires the production of a set of maps showing active faults and folds, liquefaction susceptibility, and other
hazards that can be induced by an earthquake, such as landslides.
• Reduces various administrative burdens for federal agencies that are disruptive to the essential mission of the
program and improves data sharing between agencies.
• Enhances coordination among federal agencies, and with state agencies.
• Provides clear direction to the four federal agencies charged with overseeing NEHRP – the National Institute of
Standards and Technology, the Federal Emergency Management Agency, the U.S. Geological Survey, and the
National Science Foundation – to continue working with states and private sector experts on performance-based
design features.
• Directs the Federal Emergency Management Agency to implement a grant program to assist states with
incorporating earthquakes in their hazard reduction portfolios.
• Directs the completion of a comprehensive assessment of the nation’s earthquake risk reduction progress, as
well as areas that require more funding, and evaluation of resulting hazards such as tsunamis or landslides.
https://www.murkowski.senate.gov/press/release/feinstein-murkowski-earthquake-resilience-bill-signed-into-law-

NOV 30, 2018

ANCHORAGE MUNICIPALITY GENERALLY SET POSITIVE EXAMPLE BY
ADDRESSING STRUCTURAL RETROFITS PRIOR TO M7.0 EARTHQUAKE
(COULD IMPROVE NON-STRUCTUAL ISSUES SUCH AS CEILING TILES AND NON-LOADBEARING WALLS)

Gruening Middle School
(1984) and Eagle River
Elementary (1961) to
remain closed through
2019-20 school year.

NOV 30, 2018

MAT-SU FAIRED WELL, BUT RESIDENTIAL CODE ENFORCEMENT MORE LAX
(COULD ALSO IMPROVE NON-STRUCTUAL ISSUES SUCH AS CEILING TILES AND NON-LOADBEARING WALLS
AS WELL AS INDEPENDENT PEER REVIEW OF DESIGNS AND CONSTRUCTION INSPECTION BY QUALIFIED ENGINEERS)
)

NOV 30, 2018

THE RECENT ANCHORAGE EARTHQUAKE COULD HAVE BEEN WORSE
A contour map by Dutta, et al, indicates PGAs in the 0.2g - 0.5g
range.
“From these maps, the majority of structures at the 0.2-s and
1.0-s fundamental periods were not subjected to [respective]
design level accelerations [1.00g and 0.77g].”
“PRELIMINARY OBSERVATIONS IN THE AFTERMATH OF THE
NOVEMBER 30, 2018 ANCHORAGE, ALASKA EARTHQUAKE”
By Samantha Walker, PE and Patrick Murren, SE
SKIDMORE, OWINGS & MERRILL LLP
From EERI Clearinghouse:
http://www.learningfromearthquakes.org/2018-11-30-anchorage-alaska/

Fri., Nov 30, 8:29 local AKST
7.0M EQ,
29 miles deep,
10 miles from
downtown Anchorage

LESSONS LEARNED:
Earthquakes remain our greatest teacher and exert the most influence. Human nature allows us to rapidly
forget; natural disasters spur short periods of action. Clearly document information & efforts – easy to forget.
Hidden seismic hazards exist, many of which have yet to be identified – especially in Alaska.
Foster and maintain professional relationships. Encourage professional development and dialog. Encourage
inter-agency and cross-state communication.
The average US citizen thinks they don’t need to worry about the next earthquake – they assume our codes and
engineers have already made everything safe.

Do not underestimate the ability of others to help (or occasionally hinder). Educators, eager students and proactive PTA members are great allies. Understand that some upper-level leaders will cite concerns over widespread alarm and unfunded mandates. Partner with the Departments of Education and School Districts.

Progress

The path to success is not always upward or linear. Anticipate sudden successes, unforeseen set-backs, and
seeming lack of progress. Be persistent; a worthy idea will succeed over time.

Time

Identification, Funding, Staffing & Project Implementation
IDENTIFICATION
–
–
–
–

Recognition of Problem
Identification of Structures at Risk
Prioritization of Mitigation
Final Determination of Remediation Project

Identification, Funding, Staffing & Project Implementation
FUNDING
• Federal
– FEMA Hazard Mitigation Grant Program (HMGP) – Post Disaster
Federal HMGP funds made available following a disaster can provide a federal share of up to 75% of the costs of an approved project.
The remaining 25% must be met through non-federal funds such as local government funds, community development block grants, etc.

– FEMA Pre-Disaster Mitigation Program (PDM)

»
»
»
»
»

Mitigation planning: $1M cap on Federal share, not to exceed 3 years
Mitigation projects: $3M cap on Federal share, not to exceed 3 years
Information dissemination activities not to exceed 10%, must directly relate to planning or project sub-application
Applicant management costs not to exceed 10%
Sub-applicant management costs not to exceed 5%

– US Senators
– US Representatives

• State
– School Facilities Capital Improvement Project Grant (Dept. of Education)
– State Capital Projects
» State Senators
» State Representatives
– Governor

• Local
–
–
–
–
–
–

Bonds
Maintenance
Special Capital Projects/Special Funds (Sale of Shuyak Island)
General Fund (Mill Rate/Property Taxes/Severance Taxes/Intergovernmental Sources)
Local Government Representatives
Local Government Employees

• Private (In-Kind Donations)
– Services
– Materials/Supplies
– Benefactors

Identification, Funding, Staffing & Project Implementation
STAFFING
•

Local Government
–
–
–
–

•

Municipal/School Building Managers
–
–
–
–

•

Credentials
Time Commitment
Specialized Hire Considerations
Points of Contact
»
Finance
»
Record drawings (digital?)
»
Building Access
»
Public Meetings & Outreach
»
Project Management (Identification, Mitigation Grants, Construction)
Engineers (Large Districts)
Architects (Large Districts)
Finance
Maintenance

Private Contract
–

–
–
–
–

Evaluation
»
Geologic
»
Geotechnical
»
Structural
Grant Application
Design
Construction
Inspection

Identification, Funding, Staffing & Project Implementation
PROJECT IMPLEMENTATION
•
•

•
•

Seismic Only
Combined
–
Maintenance Upgrade (Roof, Mechanical,
Electrical)
–
Energy Efficiency
–
Expansion
Phased/Unphased
Unanticipated Issues
–
Existing Conditions
» Lead (paint, plumbing, etc.)
» Asbestos (flooring, insulation, roofing,
etc.)
» Non-Code Compliant Electric, Plumbing,
Fire, Fuel/Heat
» Unknown Existing Conditions
(Structural/Non-Structural)
–
Funding Difficulties
» Long Stretches of Time between
Identification & Construction
» Multiple Agencies
» Rising Construction Costs
» Unaccounted Local Cost Factors

Thank You!
Artwork by
Eustace Ziegler (18811969), Alaskan Frontier
Artist
(My great grandfather’s
brother.)
Note: Numerous pieces of his
artwork were lost in the 1964
Valdez tsunami when the local
museum was destroyed. Some
of his surviving works can be
seen at the Anchorage Museum
and the State Capitol Building
and State Museum in Juneau.

Questions? E-mail: Laura.W.Kelly@uscg.mil

Timeline –
Personal Reference (Important for long-range projects/goal)

