
SCHOOL HAZARD IDENTIFICATION 
& RISK MANAGEMENT IN ALASKA

Laura W Kelly, PE 
US Coast Guard, Civil Engineer, Kodiak, AK ς2000-2013

USCG Supervisory Engineer, CEU Juneau, AK ς2015-Present
Alaska Seismic Hazards Safety Commission, School Committee Chair, 2005-Present

e-mail: Laura.W.Kelly@uscg.mil 

Alaska Capital Engineers / Alaska Professional Design Council: 
Legislative Fly-In Luncheon
Juneau, AK ςFebruary 9, 2019



Kodiak Region Seismicity

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.

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



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

2001-2003, 
Dr. Gary Carver, 
paleo-seismologist/
geologist works 
with USCG to 
identify local 
seismic hazards.

(Carver was one of 
the original 
geologist for 
AlyeskaPipeline.)



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

Hangar 3
Hangar 2

Hangar 1



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.



Peterson Elementary: 
280 Students, 40 Staff

(Approx. 200 occupants are USCG family members.)

1952
1993

1998

1966

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.

(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.)



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

(11 Members, budget $10K/year)

1/5 the size of the 
ά[ƻǿŜǊ пуέ

Pop. 735,000
25% under age 18 

49th State, 1959



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. 

2006: Formal RVS of all USCG critical structures.  

Liquefiable soils and tsunami inundation lines 
clearly mapped.



2004-2009
KIBSD Seismically Retrofits 
Five Schools 

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

ñKodiak 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.ò

- Ken Goettel, Goettel & Associates, Inc., Oct. 10, 2008

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



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

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

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.)



2010Map 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
ς Recognition of Problem

ς Identification of Structures at Risk

ς Prioritization of Mitigation

ς 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



"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 
ōŜƭƻǿ ǘƘƛǎ ǇƻƛƴǘΦά  - 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 
ƻŎŜŀƴΩǎ ŜŘƎŜΧ ǘƘŜ ŎƘƛƭŘǊŜƴ ŀǘǘŜƴŘƛƴƎ ǘƘŀǘ ǎŎƘƻƻƭ ǿŜǊŜ ƴƻǘ ŦƻǳƴŘΦ 

NOTE: In some communities these markers were submerged.

Spring 2011
Mw 9.0 Earthquake and Tsunami in Japan



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


