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1 Introduction
Hazard mitigation is any sustained action taken to reduce or eliminate long-term risk to human
life and property from hazards. Mitigation activities may be implemented prior to, during, or
after an incident. However, it has been demonstrated that hazard mitigation is most effective
when based on an inclusive, comprehensive, long-term plan that is developed before a disaster
occurs. (FEMA 386-8)
Local mitigation plan regulations are found in the Code of Federal Regulations (CFR) [44 CFR
Part 201.6]. This Multi-Jurisdiction Hazard Mitigation Plan Update (MJHMP) has been
developed using these regulations to ensure compliance with Federal criteria.
Federal regulations specify that MJHMPs be designed to help jurisdictions identify specific
actions to reduce loss of life and property from natural hazards. These plans are not intended
to help jurisdictions establish procedures to respond to disasters or to write an emergency
operations plan. The goal of mitigation is to decrease the need for response as opposed to
increasing response capability. (FEMA 386-8)
The scope of this MJHMP is to evaluate natural hazards with the potential to affect the Kodiak
Island Borough: earthquake, tsunami, volcano, landslide, erosion, wildland/urban interface fire,
severe weather, dam failure, and technological. However, some of the mitigation projects for
the natural hazards would also mitigate impacts from other hazards, such as technological and
economic hazards. Additionally, this MJHMP includes information to assist the local community
with planning to avoid potential future disaster losses. This MJHMP also provides information
on natural hazards that affect the Kodiak Island Borough, descriptions of past disasters, and lists
projects that, when implemented, may help the community prevent or reduce disaster losses.
This MJHMP was developed in 2006, with an attempt at updating the plan with information
obtained during five public planning process meetings that occurred from 2013-2015. A
complete re-write of the MJHMP occurred in 2018 to help the community make decisions
regarding natural hazards that could affect the Kodiak Island Borough.

1.1 Hazard Mitigation Planning
Hazard mitigation, as defined in Title 44 CFR, Part 201.2, is “any action taken to reduce or
eliminate the long-term risk to human life and property from natural hazards.” Many areas
have expanded this definition to also include human-caused hazards. As such, hazard mitigation
is any work done to minimize the impacts of any type of hazard event before it occurs. It aims
to reduce losses from future disasters. Hazard mitigation is a process in which hazards are
identified and profiled, people and facilities at risk are analyzed, and mitigation actions are
developed. The implementation of the mitigation actions, which include long-term strategies
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such as planning, policy changes, programs, projects, and other activities, is the end result of
this process.

1.2 Planning Requirements
Local hazard mitigation planning is driven by a Federal law. On October 30, 2000, Congress
passed the Disaster Mitigation Act of 2000 (DMA 2000) (P.L. 106-390) which amended the
Robert T. Stafford Disaster Relief and Emergency Assistance Act (Stafford Act) (Title 42 of the
United States Code [USC] 5121 et seq.) by repealing the act’s previous mitigation planning
section (409) and replacing it with a new mitigation planning section (322). This new section
emphasized the need for State, Tribal, and local entities to closely coordinate mitigation
planning and implementation efforts. In addition, it provided the legal basis for the Federal
Emergency Management Agency’s (FEMA) mitigation plan requirements for mitigation grant
assistance.
To implement these planning requirements, FEMA published an Interim Final Rule in the
Federal Register on February 26, 2002 (FEMA 2002a), 44 CFR Part 201 with subsequent
updates. The planning requirements for local entities are described in detail in Section 2 and
are identified in their appropriate sections throughout this MJHMP.
FEMA’s October 31, 2007 and July 2008 changes to 44 CFR Part 201 combined and expanded
flood mitigation planning requirements with local hazard mitigation plans (44 CFR §201.6).
Furthermore, all Federal Hazard Mitigation Assistance (HMA) program planning requirements
were combined, eliminating duplicated mitigation plan requirements. This change also required
participating National Flood Insurance Program (NFIP) communities’ risk assessments and
mitigation strategies to identify and address repetitively flood damaged properties. Local
hazard mitigation plans now qualify communities for several Federal HMA grant programs.

1.3 Grant Programs with Mitigation Plan Requirements
FEMA HMA grant programs provide funding to States, Tribes, and local entities that have a
FEMA-approved State, Tribal, or Local Mitigation Plan. Two of the grants, Hazard Mitigation
Grant Program (HMGP) and Pre-Disaster Mitigation (PDM) grant program, are authorized under
the Stafford Act and DMA 2000, while the remaining three are authorized under the National
Flood Insurance Act and the Bunning-Bereuter-Blumenauer Flood Insurance Reform Act. As of
June 19, 2008, the grant programs were segregated. The HMGP is a directly-funded competitive
disaster grant program whereas the remaining Hazard Mitigation Assistance Programs [PDM,
Flood Mitigation Assistance (FMA), Repetitive Flood Claims (RFC), and Severe Repetitive Loss
(SRL) programs] although competitive, rely on specific grant pre-disaster grant funding sources,
sharing several common elements.
“The Department of Homeland Security FEMA HMA grant programs present a
critical opportunity to protect individuals and property from natural hazards
2

while simultaneously reducing reliance on Federal disaster funds. The HMA
programs provide PDM grants annually to States, Territories, Tribes, and local
communities. The statutory origins of the programs differ, but all share the
common goal of reducing the loss of life and property due to natural hazards.
The PDM program is authorized by the Stafford Act and focuses on mitigation project
and planning activities that address multiple natural hazards, although these activities
may also address hazards caused by manmade events. The FMA program, RFC program,
and SRL program are authorized by the National Flood Insurance Act and focus on
reducing claims against the NFIP.” (FEMA 2006e)
1.3.1

HMA Unified Programs

The HMGP provides grants to States, Tribes, and local entities to implement long-term hazard
mitigation measures after a major disaster declaration. The purpose of the HMGP is to reduce
loss of life and property due to natural disasters and to enable mitigation measures to be
implemented during immediate recovery from a disaster. Projects must provide a long-term
solution to a problem, for example, elevation of a home to reduce the risk of flood damages as
opposed to buying sandbags and pumps to fight the flood. In addition, a project’s potential
savings must be more than the cost of implementing the project. Funds may be used to protect
either public or private property or to purchase property that has been subjected to, or is in
danger of, repetitive damage. The amount of funding available for the HMGP under a particular
disaster declaration is limited. FEMA may provide a State or Tribe with up to 20% of the total
aggregate disaster damage costs to fund HMGP project or planning grants. The cost-share for
this grant is 75% Federal/25% non-Federal.
The PDM grant program provides funds to State, Tribes, and local entities, including
universities, for hazard mitigation planning and mitigation project implementation prior to a
disaster event. PDM grants are awarded on a nationally-competitive basis. Like HMGP funding,
a PDM project’s potential savings must be more than the cost of implementing the project. In
addition, funds may be used to protect either public or private property or to purchase
property that has been subjected to, or is in danger of, repetitive damage. The total amount of
PDM funding available is appropriated by Congress on an annual basis. In Fiscal Year (FY) 2016,
PDM program funding totaled approximately $90 million. The cost-share for this grant is 75%
Federal/25% non-Federal.
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2 Prerequisites
2.1 Adoption by Local Governing Bodies and Supporting Documentation
The requirements for the adoption of this MJHMP by the local governing bodies, as stipulated in
the DMA 2000 and its implementing regulations, are described below.
DMA 2000 Requirements: Prerequisites
Local Plan Adoption
Requirement §201.6(c)(5): The local hazard mitigation plan shall include documentation that the plan has been formally
adopted by the governing body of the jurisdiction requesting approval of the plan (e.g., City Council, Borough Assembly,
Tribal Council).
Element



Has the local governing body adopted the new or updated plan?
Is supporting documentation, such as a resolution, included?

The Kodiak Island Borough and the City of Kodiak are the local jurisdictions represented in this
MJHMP. This MJHMP meets the requirements of Section 409 of the Stafford Act and Section
322 of DMA 2000.
The local governing bodies of the Borough and the City of Kodiak adopted the MJHMP Update
by resolutions on TBD. Scanned copies of the resolutions are included in Appendix B.
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3 Community Description
3.1 Local History
Kodiak Island Borough is an island archipelago with one main island and numerous smaller,
mostly uninhabited islands. Kodiak lies about 250 air miles south of Anchorage. The Borough
also includes coastal portions of the Alaska Peninsula, northwest of Kodiak Island across the
Shelikof Strait. The total area of the Borough is about 12,024 square miles, with a land area of
about 6,560 square miles.
Figure 1—Kodiak Island Borough

The defining characteristics of Kodiak Island Borough are its geographic isolation and its small
population 13,287 (2017 U.S. Department of Labor [DOL]). The only access to Kodiak Island is
by air or sea, with both transportation modes subject to frequent weather delays or
cancellations. Thus, Kodiak Island Borough must be largely self-sufficient in normal times and
especially so under disaster conditions. This geographic isolation makes mitigation planning
and mitigation actions to reduce the risks of natural disasters even more important for Kodiak
Island than for less isolated communities.
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All of the population centers of Kodiak Island Borough are located on the coast, with the
interior regions being largely unpopulated. Airports and seaplane facilities provide air transport
island-wide. The Alaska Marine Highway System operates a ferry service from Whittier and
Homer. Two boat harbors serve commercial and transient vessels.
Most of the population of Kodiak Island is concentrated on the northeastern end of the island,
including the city of Kodiak and surrounding communities. These communities are connected
by a road network of about 140 miles. However, Kodiak Island Borough also includes several
remote, isolated small cities and villages which are accessible only by sea or by air.
The Borough contains six incorporated cities: Akhiok, Kodiak, Larsen Bay, OId Harbor, Ouzinkie,
and Port Lions and one recognized village: Karluk. There are also several very small settlements
with no local government functions. Of these communities, only the City of Kodiak and the
adjacent areas are accessible by road.
Kodiak Island has been inhabited since about 8,000 B.C. and was settled by Russian fur trappers
in 1792. Sea otter pelts were the primary incentive for Russian exploration at that time. Kodiak
was the first capital of Russian Alaska, which later moved to Sitka. A Russian Orthodox Church
seminary is based in Kodiak, one of the two existing seminaries of this kind in the U.S.
Alaska was purchased by the U.S. in 1867. Since the Aleutian Campaign of World War II, several
branches of the military have maintained a presence in Kodiak, and the U.S. Coast Guard
comprises a significant portion of the Borough's population.
The Borough was incorporated in 1963. The 1960s brought growth in commercial fisheries and
fish processing, along with an increase in tourism for fishing, hunting, and wildlife viewing. The
Island culture is grounded in commercial and subsistence fishing activities and is primarily nonNative, although about 18% of the population is Alaska Native or part Native. Kodiak has no
federally recognized tribe.
Fishing, fish processing, retail services, and health care industries are the key employers. The
U.S. Coast Guard, City, Borough, State and Federal agencies also provide employment. There
are 646 Borough residents who hold commercial fishing permits, and 723 Borough residents are
licensed crewmembers. Subsistence activities and sport fishing are prevalent. The Kodiak
Chamber of Commerce provides economic development services to the area (www.kodiak.org).
The Kodiak Launch Complex (KLC), a $38 million low-Earth orbit launch facility situated on 3,717
acres of State-owned land, was completed in 1998 at Cape Narrow near Pasagshak. The KLC,
operated by the Alaska Aerospace Development Corporation (AADC), is the only commercial
launch range in the U.S. that is not co-located with a federal facility.
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3.2 Geology, Geography, and Climate
Kodiak Island Borough is located in a geologically very active area. There are numerous active
earthquake faults near Kodiak and within the island, and the level of seismic hazard in Kodiak is
among the highest levels in Alaska and the U.S. The Borough’s coastal communities are also
subject to tsunamis. Kodiak has experienced numerous damaging earthquakes and tsunamis in
its history.
Although there are no active volcanoes in the Borough, there are numerous active volcanoes in
the Aleutian Range across the Shelikof Straight and elsewhere that are near Kodiak. The
Borough has experienced heavy volcanic ash falls severe enough to collapse buildings and
remains at risk for future ash fall events.
Much of the Borough is rugged, mountainous terrain with elevations ranging from sea level to
above 4,000 feet in the interior. Nearly half of the Borough’s land area is included in the
Kodiak National Wildlife Refuge, which was established in 1941 to protect Kodiak bears and
their habitat.
Figure 2—Kodiak National Wildlife Refuge

Figure 3—Chiniak Bay, Kodiak National Wildlife Refuge
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Kodiak Island Borough contains numerous small rivers and streams, most of which are located
in unpopulated or very lightly populated areas. Streams and rivers near populated areas
include: Buskin River, Pillar Creek, Monashka Creek, Sargent Creek, Russian Creek, American
River, and Chiniak River. Other major rivers on Kodiak Island include the Karluk River, Ayakulik
River, and the Afognak River. There are also numerous large rivers on the largely unpopulated
mainland portion of Kodiak Island Borough.
The climate for Kodiak Island Borough is moderate with a very strong marine influence,
including frequent cloud cover and fog. The average annual precipitation is about 77 inches.
Average monthly precipitation varies from about four inches in July to nearly nine inches in
January. Average annual snowfall is about 71 inches, mostly between November and April.
February has the highest average monthly snowfall of about 16 inches. The maximum annual
snowfall observed since the weather station was established at the airport in 1972 was 148.6
inches in 2007-2008.
Mean daily high temperatures range from 62 degrees Fahrenheit (℉) in August to about 36 ℉
in December, January, and February. Mean daily low temperatures range from 49 ℉ in August
to about 26 ℉ in December, January, and February.

The mean wind speed for Kodiak is 11.0 miles per hour. The highest wind speed recorded for
the fastest mile was 62 miles per hour in November 1995. The highest peak gust wind speed
was 83 miles per hour in November 1994.

3.3 Demographics
Kodiak Island Borough has a population of about 13,287 (2017 U.S. DOL). 2017 U.S. DOL
population data include data for Kodiak Island Borough, for six cities, and for five “U.S. Censusdefined places.” Kodiak Station is more commonly known as the U.S. Coast Guard Base. These
data are summarized in Table 1.
Of the five “U.S. Census-defined places”, Karluk is a recognized village. The other four “U.S.
Census-defined places” are unincorporated portions of the Borough with no local government
functions and no authority to adopt a mitigation plan.
Thus, for the purposes of this MJHMP, the covered jurisdictions are the Kodiak Island Borough
and the City of Kodiak. The five remaining cities and one village were given the opportunity to
participate in this MJHMP as individual jurisdictions, but none of them choose to participate.
They are considered to be included within the Borough’s jurisdiction as are all other
unincorporated areas on the Island.
The 2010 U.S. Census recorded 13,592 residents, of which the median age was 33, indicating a
relatively young population. The population of Kodiak Island Borough is expected to remain
steady because over half of the population is between 10 and 44 years of age. The Borough
8

population is split between various races with 55.34% White, 13.22% American Indian and
Alaska Native, 19.57% Asian, 0.68% Black or African American, and 0.64% Pacific Islanders with
the remaining 10.55% as undefined nationality. The male and female composition is
approximately 52.95% and 47.05%, respectively. The 2010 U.S. Census revealed that there are
4,630 households with the average household having approximately three individuals. The most
recent 2017 U.S. DOL certified population is 13,287.
Table 1—Kodiak Population and Housing Summary

Jurisdiction

Kodiak Island Borough
City of Akhiok
Native Village of Karluk
City of Kodiak
City of Larson Bay
City of Old Harbor
City of Ouzinkie
City of Port Lions

2010
Population
13,592
71
37
6,130
87
218
161
194

Native
Population
13.22%
50.70%
94.59%
9.90%
71.26%
87.61%
79.50%
58.76%

House Holds
4,630
19
12
2,039
34
84
56
77

Total Housing
Units
5,303
27
21
2,178
70
105
88
113

3.4 Economy
Per the 2013 Kodiak Island Region, Comprehensive Economic Development Strategy Report
prepared by the Kodiak Chamber of Commerce:
“The economy of Kodiak is predominantly resource-based, depending on fish harvesting
and seafood processing as its largest basic industry. The seafood processing industry
provides 21% of the employment in Kodiak. The fish harvesting sector, which is not
covered by the state mandatory unemployment security tax (making employment
statistics unavailable), represents an estimated 9% of Kodiak’s employment. This figure
is based on the number of fishing permits held in the Kodiak area and crew factors
predicated on the fishery and type of gear used.
The timber industry is another resource-based segment of Kodiak's economy. Almost all
of the timber is located on Afognak Island, the second largest island in the archipelago.
With the economic downturn in Asia, the primary market for Kodiak timber, there has
been a steady decline in exports of lumber. During 2012, the harvesters of this private
timber paid a severance tax of over $74,000 to the Kodiak Island Borough.
Other significant sectors of the economy are government, tourism and the aerospace
industry. Government (not including the U.S. Coast Guard) constitutes 18% of the Kodiak
economy by employment. The U.S. Coast Guard alone accounts for 15% of Kodiak’s
employment. The visitor industry in Kodiak continues to grow and generated estimated
revenue of over $31.9 million in FY 2012.
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The KLC is the nation's first launch facility not located on federal property and is
positioned to meet the challenges and define Alaska's future role in a highly competitive
launch industry. The KLC celebrated its first mission November 15, 1998. To date, 15
successful missions have been launched. In 2009, the AADC formally changed its name to
the Alaska Aerospace Corporation (AAC). The economic impacts of AAC’s operations and
projects in FY 2010 supported 44 local businesses. The total direct, indirect and included
local impacts to Kodiak’s regional economy alone amounted to $6.3 million, generating
59 local jobs with $3.7 million in local payments for wage and salaries. AAC’s
expenditures for goods and services, including subcontractor services, generated about
$4.6 million in direct payments to businesses operating in Kodiak. This spending was
distributed among 44 local businesses and increased business activities in 25 different
industries or sectors in the Kodiak regional economy. These sectors include construction,
retail, various professional and technical services, computer design, wholesale trade, and
a variety of hospitality and leisure sectors. In terms of employment, AAC supports 27
Kodiak-based full time equivalent jobs and paid about $1.6 million in wages. The KLC
attracted just fewer than 660 visits to Kodiak (255 mission and 404 non-mission). The
mission-related visits contributed approximately $101,200 in sales for hotels,
restaurants, and other retail service sectors, while non-mission visits contributed
$163,700. The direct, indirect, and included spending for mission and non-mission
related visits contributed $347,800 in business sales and $128,900 in wages for the local
economy. The AAC is currently working on an expansion project to build a launch pad so
the KLC would be able launch medium weight rockets up to 12,000 pounds. The future
expansion of the KLC is a significant upgrade for the spaceport, which currently can only
launch light rockets up to 4,000 pounds.”
According to the 2010 U.S. Census, the median household income in Kodiak Island Borough was
$68,718 with a per capita income of $28,562. Approximately 11.7% were reported to be living
below the poverty level. The potential work force (those aged 16 years or older) in the Borough
was estimated to be 9,289, of which 5,760 were actively employed.
Table 2—Jurisdiction per Capita Income

Jurisdiction
Kodiak Island Borough
City of Akhiok
Native Village of Karluk
City of Kodiak
City of Larson Bay
City of Old Harbor
City of Ouzinkie
City of Port Lions

Per Capita Income
$28,562
$8,012
$15,435
$27,441
$27,791
$25,593
$20,956
$25,851
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3.5 Land Use and Development Patterns
The Alaska Department of Natural Resources, Alaska Department of Fish and Game, Alaska
Department of Transportation and Public Facilities (ADOT&PF), and Alaska Department of
Environmental Conservation (ADEC) all play a role in regulating land use within Kodiak Island
Borough. Much of the land within the Kodiak Island Borough is under federal ownership (77.4%)
or owned by the State of Alaska (5.1%). Approximately 15% is owned by Native corporations or
tribal villages. None of the Borough’s incorporated cities has been delegated or accepted land
use planning authority, and thus, they do not have their own planning commissions or zoning
codes. Each community has their own Comprehensive Plan; however, the last update for each
community was in the 1980s. The Kodiak Island Borough Comprehensive Plan was written in
2008.
The Kodiak Island Borough encompasses a 29,000 square mile area, which includes
approximately 6,000 square miles (4.3 million acres) of land, including lakes and rivers, and
approximately 23,000 square miles (10.59 million acres) of coastal waters. Table 3 shows a
breakdown of land ownership.
Table 3—Land Ownership on Kodiak Island Borough

Acres

Percent of Total

1.1 million
1.9 million
165,900
168,800
72,821
26,265
23,889
7,237
1,537
3,466,459

24.7%
42.7%
3.77%
3.87%
1.6%
0.6%
0.5%
0.2%
0.03%
77.4%

Department of Natural Resources
Civil Air Patrol
Alaska Airport Lease
Alaska Aerospace
Mental Health Trust
State Parks
University of Alaska
Other State
Total State of Alaska

93,209
1
7
3,077
602
122,535
634
8,654
228,719

2.2%
0.00%
0.00%
0.6%
0.07%
2.8%
0.02%
0.2%
5.1%

Total Kodiak Island Borough

38,000

0.8%

City of Akhiok
Native Village of Karluk

692
37,043

0.02%
0.83%

Federal

Owner

Katmai National Park
Kodiak Island National Wildlife Refuge (NWR)
Becharof NWR
Alaska Peninsula NWR
U.S. Fish and Wildlife Service
U.S. Coast Guard
Bureau of Land Management
Bureau of Indian Affairs
Public Domain and other Federal
Total Federal

State of Alaska

Kodiak Island Borough
Communities
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City of Kodiak
City of Larson Bay
City of Old Harbor
City of Ouzinkie
City of Port Lions
Total Communities

12,302
235
1,288
122
4,080
55,762

0.28%
0.01%
0.03%
0.00%
0.1%
1.27%

Afognak Native Corporation
Akhiok-Kaguyak, Inc.
Koniag, Inc.
Leisnoi
Natives of Kodiak, Inc.
Old Harbor Native Corporation
Ouzinkie Native Corporation
Total Native Land

216,259
124,734
72,978
73,146
22,956
93,369
79,743
683,185

4.9%
2%
1.6%
1.6%
0.5%
2.1%
1.8%
15.4%

Native Corporations or Tribe

The vast majority of Kodiak Island Borough’s land area is unpopulated or very lightly populated,
including the Kodiak National Wildlife Refuge which covers nearly 50% of the area.
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Figure 4—Kodiak Island Borough Map

More than 90% of the Kodiak Island Borough’s population is located in the City of Kodiak and
the nearby unincorporated areas. The total population of the small communities listed in Table
1 is only 768. There is a small population in scattered locations outside of the listed small
communities. However, the total population outside of the City of Kodiak and nearby
unincorporated areas is less than 1,000.
Given the above distribution of population within the Borough, the vast majority of
development, including nearly 100% of the commercial and industrial development is located in
the City of Kodiak and the nearby unincorporated areas. Development in the small, isolated
communities is almost entirely residential, with limited public and commercial development.
The Community Development Department has primary responsibility for land use planning
within the Kodiak Island Borough, including providing staff for the Planning and Zoning
Commission. The Engineering and Facilities Department has responsibility for administration of
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codes related to construction. The City of Kodiak is responsible for water and wastewater
utilities.
3.5.1

Development Since 2006

Approximately 240 new housing units have been constructed since 2006 when the HMP for
Kodiak Island Borough was initially developed. Roughly 70% of those units are single-family
residences, with the remainder being two-family or multi-family residences. A multi-family
residential building that will provide assistant living services to some residences is currently
being constructed on Near Island by the Kodiak Island Housing Authority.
New public buildings have also been constructed since 2006. Those buildings consist of a new
police station with jail and emergency operations center, expansion of the Kodiak High School,
a new Kodiak High School pool facility, a new long-term care facility operated by Providence
Kodiak Island Medical Center, and a new Alaska Department of Fish and Game office building.
Construction of an addition to the Women’s Bay Fire Department also occurred.
Kodiak has also experienced significant commercial development. Two native organization
office buildings, two warehouse buildings, and a retail building with apartments above have
been constructed on Near Island. Several new commercial buildings have been constructed in
other Kodiak locations. Vulnerability to potential hazards has remained the same as was
profiled in the 2006 MJHMP.
3.5.2

Future Development Trends

Future development is expected to be predominantly within or adjacent to already developed
areas. The extent of that development is expected to be very low, commensurate with the
expected slow growth in population. Vulnerability to potential hazards has remained the same
as was profiled in the 2006 HMP for Kodiak Island Borough.
All future development will conform to the seismic provisions in the adopted building code.
Development will be avoided whenever possible in identified high hazard areas including
tsunami inundation zones and areas prone to landslides and coastal erosion.

3.6 Property Assessment
The total land and building appraised value of $3,705,635,100 is based on the Kodiak Island
Borough’s 2017 certified real property tax values. Table 4 summarizes these values.
Table 4—2017 Kodiak Island Borough Assessor’s Office Property Values

Commercial
Residential

Land Value
$1,920,258,400
$376,302,100

Building Value
$700,697,800
$708,376,800

Total
$2,620,956,200
$1,084,678,900
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4 Planning Process
Kodiak Island Borough recognizes that community involvement is an essential step in
developing and updating a MJHMP. The Borough has involved the community throughout the
mitigation planning process to help ensure that the final MJHMP reflects the values and needs
of residents, as well as building the support base necessary to implement the plan. Citizen
involvement has provided valuable historical knowledge about the community that increases
the completeness and accuracy of the plan. Kodiak Island Borough also understands that the
area's businesses and service providers also have key information and their involvement in the
planning process was also essential.
In 2006, a Hazard Mitigation Plan (HMP) was developed for Kodiak Island Borough. FEMA
approved the HMP for Kodiak Island Borough, Alaska on April 7, 2006, and the following entities
were included: Kodiak Island Borough, City of Kodiak, City of Larson Bay, City of Port Lions, City
of Akhiok, City of Old Harbor, and City of Ouzinkie.
In 2014, an attempt at updating the 2006 HMP was made. The Borough identified the 2006
HMP as an incomplete as it was missing the Planning Process, Vulnerability Analysis, and Plan
Maintenance requirements. The 2006 HMP also lacked a complete Mitigation Strategy section.
Three public meetings were held to discuss updates to the 2016 HMP: May 22, 2014 in Port
Lions, October 6, 2014 in Karluk, and December 10, 2014 in Larsen Bay. The 2014 HMP Update
was never completed or submitted to the State of Alaska Department of Homeland Security &
Emergency Management (DHS&EM) or FEMA. Participants of the 2014 Update Team were:
Kodiak Island Borough Staff
Robert Peterson, Director, Community Development Department
Duane Dvorak, Planner, Community Development Department
Jack Maker, Assistant Planner, Community Development Department
Neil Horn, Code Enforcement Officer, Community Development Department
Community Representatives
Bud Cassidy, Borough Manager, Kodiak Island Borough
Aimée Kniaziowski, City Manager, City of Kodiak
Rome Kamai, Fire Chief, City of Kodiak
Rhonda Wallace, Police Chief, City of Kodiak
T.C. Kamai, Village Public Safety Coordinator
Martin Owen, Harbormaster, City of Kodiak
Thomas Logan, U.S. Coast Guard
Eric Olsen, Sergeant, Alaska State Troopers
Tom Trosvig, Vice Chair, Kodiak Area LEPC
Anne Ellingson, ADHSS Nurse, Kodiak Area LEPC Member
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Consultant
Kenneth Goettel, Goettel & Associates Inc.
A complete re-write of the MJHMP occurred in 2018 to help the community make decisions
regarding natural hazards that could affect the Kodiak Island Borough. The Draft 2018 MJHMP
Update was provided to each outlying community for review and input. The Draft 2018 MJHMP
Update was also posted on the Kodiak Island Borough website to solicit review and input by the
general public.

4.1 Overview of Planning Process
To a limited extent, mitigation planning began in Kodiak Island Borough after the 1964
earthquake and tsunami, with greatly-enhanced community awareness of both earthquakes
and tsunamis. Since then, successive building codes have incorporated enhancements in the
seismic provisions as they have been developed by the structural engineering community.
Awareness of the potential impacts of tsunamis resulted in efforts to identify tsunami
inundation zones and to map evacuation routes. In most communities, schools have been
designated as tsunami shelters. However, separate tsunami shelters have been established in
communities where schools are located within areas potentially affected by tsunamis, including
Akhiok, Larsen Bay, Old Harbor, and Ouzinkie.
In the 1980s, the development of the Kodiak Island Borough Coastal Management Program
included about a dozen public workshops and public meetings, as well as numerous work
sessions of the Kodiak Island Borough Assembly, the Planning and Zoning Commission, and the
Outer Continental Shelf Advisory Council. Mitigation of the risk to life and property in the
coastal zone from seismic, avalanche, erosion, flood, and wind hazards was an explicit objective
of this planning process.
The 1999-2000 Update of the Kodiak Island Borough Emergency Operations Plan included a
substantial review of hazards, vulnerability and risk for 15 natural- and human-caused hazards.
The development process for this Emergency Operations Plan included extensive public
meetings, discussion, review, and commentary by stakeholders and the general public.
In 2005, Kodiak Island Borough undertook a detailed seismic risk evaluation for all of the public
schools on the island, with funding from a voter-approved local bond issue. This evaluation
included regular meetings of an advisory committee and a public meeting on November 21,
2005.
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4.2 2018 Hazard Mitigation Planning Team
The planning process began in November 2017 with Jennifer LeMay, PE, PMP contacting the
Kodiak Island Borough via email to introduce the planning update process. The Planning Team
was led by Assistant Planner, Jack Maker. Table 5 identifies the Planning Team.
Table 5—2018 Hazard Mitigation Planning Team

Name

Title

Kodiak Island Borough Team
Jack Maker
Associate Planner/
Local MJHMP
Team Leader
Maggie Slife
Resource
Management
David Conrad
Construction
Inspector/
Engineer
Debra Rippey
Property Appraiser
Lead
Tom Quass
Code Enforcement
Officer
Mike Tvenge
Jim Mullican

Mayor
City Manager

Patrick M.
LeMay, PE
Jennifer L.
LeMay, PM, PMP
Brent Nichols,
CFM

Planner/Consultant
Planner/Consultant
State Hazard
Mitigation Officer

Organization

Phone Number
Email Address

Community
Development, Kodiak
Island Borough
Management Office,
Kodiak Island Borough
Engineering &
Facilities, Kodiak
Island Borough
Assessor’s Office,
Kodiak Island Borough
Community
Development, Kodiak
Island Borough
City of Kodiak
City of Kodiak

(907) 486-9362
jmaker@kodiakak.us

LeMay Engineering &
Consulting, Inc.
LeMay Engineering &
Consulting, Inc.
State of Alaska,
DMVA DHS&EM

(907) 486-9302
mslife@kodiakak.us
(907) 486-9213
dconrad@kodiakak.us
(907) 486-9353
drippey@kodiakak.us
(907) 486-9363
tquass@kodiakak.us
mtvenge@city.kodiak.ak.us
(907) 486-8040
jmullican@city.kodiak.ak.us
(907) 250-9038
Patrick.lemay@lemayengineering.com
(907) 350-6061
jlemay@lemayengineering.com
(907) 482-7085
Brent.nichols@alaska.gov

4.3 Public Involvement & Opportunity for Interested Parties to Participate
Table 6 lists the community’s public involvement initiatives intended to encourage public
participation and to welcome community members’ insight in the MJHMP effort.
Table 6—Public Involvement Mechanisms

Mechanism

Description

2013-2015 Planning Update

Section 4.0 Planning Process for the 2006 Kodiak Island Borough
HMP shows the effort to update the plan from 2013 to 2015. This
plan was not finished, but information gained during the five public
meetings conducted was beneficial in this 2018 MJHMP re-write.

Newsletter #1 Distribution
(December 2017)

In December 2017, the Borough distributed a newsletter describing
the upcoming planning activity. The newsletter encouraged the
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Mechanism

Description
jurisdictions to provide hazard and critical facility information and
to attend the December 28 planning team meeting. The
newsletters along with emails were sent to each jurisdiction. The
newsletter was posted in public locations throughout the
jurisdictions.

Planning Team Meeting #1
(December 28, 2017)

The Planning Team held a public meeting to review hazard profiles
and critical infrastructure in the 2006 HMP, identify new hazards,
and discuss mitigation actions.

Newsletter #2 Distribution
(May 2018)

In May 2018, the Borough distributed a newsletter describing the
next steps in the planning process and opportunities for public
involvement. The newsletter encouraged the communities to
review the Draft MJHMP and provide feedback and to attend the
May 15 planning team meeting. The newsletter was posted in
public locations throughout the jurisdictions.

Planning Team Meeting #2
(TBD, 2018)

The planning team held its second public meeting and reviewed the
Draft MJHMP, specifically the mitigation actions, and sought public
feedback as to how the Draft MJHMP may be revised to best meet
the needs of the jurisdictions.

Invitations were extended to individuals and entities via Project Newsletters #1 and 2
describing the planning update process and announcing the upcoming public meetings.
The Planning Team held their first public meeting on December 28, 2017. During the meeting,
the Planning Team confirmed the hazards identified during development of the 2006 HMP
remain the same in nature and intensity: earthquake, tsunami, landslide, erosion,
wildland/urban interface fire, severe weather, dam failure and, technological. The Borough, City
of Kodiak, and the LEPC elected to not list climate change as a hazard to the MJHMP.
Following the hazard screening process, the Planning Team reviewed and updated the list of
critical facilities in the 2006 HMP. LeMay Engineering & Consulting, Inc. also described the
specific information needed from the Planning Team and public to complete the risk
assessment including the locations and values of critical facilities in the community.
After the community asset data was collected by the Planning Team over the winter of 2017, a
risk assessment was completed that illustrated the assets that are exposed and vulnerable to
specific hazards. Mitigation actions were also reviewed, and two new ones were developed and
added to the mitigation action matrix based on the results of the risk assessment.
At the second meeting on May 15, 2018, the Planning Team reviewed the Draft MJHMP for
accuracy – ensuring it met the Borough’s and City of Kodiak’s needs.
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4.4 Incorporation of Existing Plans and Other Relevant Information
During the planning process, the Planning Team reviewed and incorporated information from
existing plans, studies, reports, and technical reports into the MJHMP. The following were
reviewed and used as references for the jurisdiction information and hazard profiles in the risk
assessment:
•

State of Alaska Hazard Mitigation Plan, October 2013; defined statewide hazards and
local impacts.

•

U.S. Army Corp of Engineers, Alaska Baseline Erosion Assessment, Erosion Information
Paper-Kodiak, Alaska. March 5, 2007; defined the erosion threat. (USACE 2009b)

•

The Kodiak Island Borough Strategic Plan for the Years 2016-2021; January 16, 2016.

•

State of Alaska, Department of Commerce, Community and Economic Development
Community Profile; provided specific demographic data and history.

•

2006 Hazard Mitigation Plan for Kodiak Island Borough, Alaska; defined hazards
applicable to Kodiak Island Borough.

2008 Kodiak Island Borough Annexes; defined hazards applicable to the Cities of Larsen
Bay, Port Lions, Akhiok, Old Harbor, Kodiak, and Ouzinkie.
A complete list of references consulted is provided in Section 9.
•
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5 Hazard Profiles
A hazard analysis includes the identification, screening, and profiling of each hazard.
Hazard identification is the process of recognizing the natural events that threaten an
area. Natural hazards result from unexpected or uncontrollable natural events of
sufficient magnitude. Human and Technological, and Terrorism-related hazards are
beyond the scope of this MJHMP. Even though a particular hazard may not have occurred
in recent history in the study area, all-natural hazards that may potentially affect the
study area are considered; the hazards that are unlikely to occur or for which the risk of
damage is accepted as being very low, are eliminated from consideration.
Hazard profiling is accomplished by describing hazards in terms of their nature, history,
magnitude, frequency, location, extent, and probability. Hazards are identified through
historical and anecdotal information, existing plans, studies, and hazard maps collection
and review for the study area. Hazard maps are used to determine the geographic extent
of the hazards and define the approximate boundaries of the areas at risk.

5.1 Overview of Hazard Analysis
The requirements for hazard identification, as stipulated in DMA 2000 and its
implementing regulations, are described below.
DMA 2000 Requirements: Risk Assessment: Identifying Hazards
Identifying Hazards
Requirement §201.6(c)(2)(i): [The risk assessment shall include a] description of the type of all natural hazards that
can affect the jurisdiction.
Element
 Does the new or updated plan include a description of the types of all natural hazards that affect the jurisdiction?
Source:

FEMA, July 2008.
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Table 7—Identification and Screening of Hazards

Hazard Type

Should It Be
Profiled?

Explanation

Avalanche

No

This hazard does not exist for the jurisdictions.

Drought

No

This hazard does not exist for the jurisdictions.

Yes

Periodic, unpredictable occurrences. The jurisdictions have
experienced numerous slight tremors from close proximity
to earthquakes. The school is located on an elevated
section of the community and experiences more intense
shaking than other structures. The worst earthquake
experienced was the 1964 Good Friday earthquake where
the area experienced severe shaking.

Erosion
(Riverine)

Yes

Erosion occurs during high water events, ice jam scouring,
and normal river current flow as Kodiak receives mean
annual precipitation of 76.98” with a maximum of 106.25”
of precipitation per year.

Flood

No

This hazard is not a concern for the jurisdictions.

Landslide/Debris
Flow

Yes

Landslides have a direct negative impact preventing wild
food, fish, or wild game availability for harvesting. This
creates a negative impact to essential subsistence
requirements.

Permafrost

No

This hazard does not exist for the community.

Tsunami

Yes

Kodiak was impacted by the tsunami associated with the
1964 Good Friday Earthquake.

Volcanic Hazards

Yes

Volcanic ash fall has negatively impacted the jurisdictions.
The impacts range from health concerns to commerce.

Yes

Annual weather patterns, severe cold, freezing rain, and
snow accumulations are predominant threats. The snowfall
amount directly determines winter weather damages. Less
snow causes the frost line to deepen, resulting in frozen
water and sewer pipes. More snow provides better ground
insulation. Severe cold usually occurs during DecemberJanuary. High winds typically occur from February-March
and August-September. August experiences the most rain.
Too much rain causes wild game to move to more distant
dry ground away from residential areas, increasing resident
travel to harvest subsistence foods. Heavy rain and spring
thaw causes high river water which reduces residents’
capability to harvest king salmon for subsistence needs.

Earthquake

Weather
(Severe)
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Hazard Type

Should It Be
Profiled?

Wildland Fire
(Wildland/Urban
Interface)

Yes

This hazard has the potential to affect the jurisdictions.

Dam Failure

Yes

This hazard has the potential to affect the jurisdictions.

Technological

Yes

This hazard as the potential to affect the jurisdictions
(transportation, fuel, and utilities).

Climate Change

No

The Borough and City of Kodiak do not want to include
climate change as a potential hazard affecting the Island.

Explanation

5.2 Identifying Hazards
This section identifies and describes the hazards likely to affect Kodiak. The following
sources were used to identify the hazards present in the community: the 2013 Alaska AllHazard Mitigation Plan, interviews with experts and long-time residents, and records of
past occurrences of events.
5.2.1

State of Alaska Hazard Risk Mitigation Plan, 2013 Matrices

The following table is taken from the 2013 Alaska All-Hazard Mitigation Plan. The Kodiak
Island Borough area encompasses all communities.
Table 8—Hazard Matrix

Hazard Matrix – Kodiak Island Borough

Flood

Wildland Fire

Earthquake

Volcano

Avalanche

Y-H

Y-M

Y-H

Y-H

Y-L

Tsunami &
Seiche

Severe
Weather

Ground Failure

Erosion

Technological

Y-M

Y-H

Y-H

Y-M

Y-L

Economic
Y-L
Hazard Identification:
Y:
Hazard is present in jurisdiction but probability unknown
N:
Hazard is not present
U:
Unknown if the hazard occurs in the jurisdiction
Risk:
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L:
M:
H:

Hazard is present with a low probability of occurrence
Hazard is present with a moderate probability of occurrence
Hazard is present with a high probability of occurrence

Data for the Previous Occurrences Matrix, Table 12 comes from the 2013 DHS&EM
Disaster Cost Index, including data from 1978 to 2013 and major events such as the 1964
earthquake. It may not include events known to the communities on Kodiak or from other
sources discussed in the sections describing specific hazards.
Table 9—Previous Occurrences from 1978 to Present

Previous Occurrences – Kodiak Island Borough

Flood

Wildland Fire

Earthquake

Volcano

Avalanche

2-L

None

1-L

3-L

2-L

Tsunami &
Seiche

Severe
Weather

Ground
Failure

Erosion

Technological

None

9-L

None

None

1-L

Economic
3-L
Extent
Z - Zero - Used for historical information. An event occurred but may not have caused
damage or loss.
L - Limited – Minimal through maximum impact to part of the community. Falls short of the
definition for total extent.
T - Total – Impact encompasses the entire community.
Number: Number of occurrences

Source: State All-Hazard Mitigation Plan, 2013

5.3 Hazard Identification and Screening
The requirements for hazard profiles, as stipulated in DMA 2000 and its implementing
regulations, are described below.
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DMA 2000 Requirements: Risk Assessment-Profiling Hazards
Profiling Hazards
Requirement §201.6(c)(2)(i): [The risk assessment shall include a] description of the location and extent of all natural
hazards that can affect the jurisdiction. The plan shall include information on previous occurrences of hazard events
and on the probability of future hazard events.
Element
 Does the risk assessment identify the location (i.e., geographic area affected) of each natural hazard addressed in
the new or updated plan?
 Does the risk assessment identify the extent (i.e., magnitude or severity) of each hazard addressed in the new or
updated plan?
 Does the plan provide information on previous occurrences of each hazard addressed in the new or updated plan?
 Does the plan include the probability of future events (i.e., chance of occurrence) for each hazard addressed in the
new or updated plan?
Source:

FEMA, July 2008.

The specific hazards selected by the Planning Team for profiling have been examined in a
methodical manner based on the following factors:
•

Nature;

•

History;

•

Location;

•

Extent (to include magnitude and severity);

•

Impact (general impacts associated with each hazard are described in the
following profiles; detailed impacts to residents and critical facilities are
further described in Section 6 as part of the overall vulnerability summary for
each hazard); and

• Probability of future events.
Each hazard is assigned a rating based on the following criteria for probability (Table 10)
and magnitude/severity (Table 11).
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Table 10—Hazard Probability Criteria
Probability

Criteria

4 - Highly Likely

Event is probable within the calendar year.
Event has up to 1 in 1 year’s chance of occurring (1/1 = 100%).
History of events is greater than 33% likely per year.
Event is "Highly Likely" to occur.

3 - Likely

Event is probable within the next three years.
Event has up to 1 in 3 year’s chance of occurring (1/3 = 33%).
History of events is greater than 20% but less than or equal to 33% likely per year.
Event is "Likely" to occur.

2 - Possible

Event is probable within the next five years.
Event has up to 1 in 5 year’s chance of occurring (1/5 = 20%).
History of events is greater than 10% but less than or equal to 20% likely per year.
Event could "Possibly" occur.

1 - Unlikely

Event is possible within the next 10 years.
Event has up to 1 in 10 year’s chance of occurring (1/10 = 10%).
History of events is less than or equal to 10% likely per year.
Event is "Unlikely" but is possible of occurring.

Probability is determined based on historic events, using the criteria identified above, to
provide the likelihood of a future event.
Table 11—Hazard Magnitude/Severity Criteria
Magnitude / Severity

Criteria

4 - Catastrophic

Multiple deaths.
Complete shutdown of facilities for 30 or more days.
More than 50% of property is severely damaged.

3 - Critical

Injuries and/or illnesses result in permanent disability.
Complete shutdown of critical facilities for at least two weeks.
More than 25% of property is severely damaged.

2 - Limited

Injuries and/or illnesses do not result in permanent disability.
Complete shutdown of critical facilities for more than one week.
More than 10% of property is severely damaged.

1 - Negligible

Injuries and/or illnesses are treatable with first aid.
Minor quality of life lost.
Shutdown of critical facilities and services for 24 hours or less.
Less than 10% percent of property is severely damaged.

Similar to estimating probability, magnitude and severity are determined based on
historic events using the criteria identified above.
The hazards profiled for the jurisdictions are presented in Section 5.4. The order of
presentation does not signify the level of importance or risk.
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5.4 Hazard Profile
5.4.1

Earthquakes

Alaska is the most seismically active state and has had seven of the ten largest
earthquakes in the U.S. Every location in Alaska has some level of earthquake hazard, but
the level of earthquake hazard varies significantly with location within the State. Kodiak
Island Borough is located in the very highest earthquake hazard area of Alaska.
Historically, awareness of seismic risk in Alaska has generally been high, among both the
public at large and public officials. This high level of awareness reflects the high level of
seismic activity in many parts of Alaska as well as the long-lasting memory of the Good
Friday Earthquake of March 27, 1964, which was one of the largest earthquakes
experienced anywhere in the world in the past 100 years.
The awareness of seismic risk in Alaska has increased because of the devastating
earthquakes and tsunamis in Indonesia in 2004 and Japan in 2011. The geologic settings
for the Indonesia and Japan earthquakes are very similar to the Aleutian Subduction Zone
along the Alaska coast.
Earthquakes are described by their magnitude (M), which is a measure of the total energy
released by an earthquake. The most common magnitude is the “moment magnitude”
which is calculated by seismologists from the amount of slip (movement) on the fault
causing the earthquake and the area of the fault surface that ruptures during the
earthquake. Moment magnitudes are similar to the Richter magnitude, which was used
for many decades but has now been replaced by the moment magnitude.
The dates and magnitudes for the largest earthquakes recorded worldwide and in Alaska
are shown below.
Table 12—Largest Recorded Earthquakes

Worldwide

Magnitude

Alaska

Magnitude

1960 Chile

9.5

1964 Prince William Sound, A laska

9.2

1964 Prince William Sound, Alaska

9.2

1965 Rat Islands

8.7

2004 Sumatra, Indonesia

9.1

1957 Andreanof Islands

8.6

2011 Japan

9.0

1938 Shumagin Islands

8.3

1952 Kamchatka, Russia

9.0

1949 Queen Charlotte Fault

8.1

2010 Chile

8.8

1986 Andreanof Islands

8.0

1906 Ecuador

8.8

1899 Cape Yakataga

8.0

Figure 5 shows major historical earthquakes in Alaska with magnitudes of 6.0 or higher.
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Figure 5—Epicenters of Historic Earthquakes in Alaska with Magnitudes of 6.0 or Higher
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Earthquakes in Alaska, and throughout the world, occur predominantly because of plate
tectonics - the relative movement of plates of oceanic and continental rocks that make up
the rocky surface of the earth. Earthquakes can also occur because of volcanic activity and
other geological processes.
There are three source regions for earthquakes that can affect Kodiak Island:
1) Interplate (also called “interface”) earthquakes on the Aleutian Trench subduction zone,
where portions of the Pacific Ocean plate is being pushed/pulled (subducted) under the
North American plate. The 1964 Good Friday earthquake was an example of this type of
earthquake.
2) Intraplate (also called “intraslab”, “Benioff Zone or “deep zone”) earthquakes within a
subducting oceanic plate. The 1999, 2000, and 2001 earthquakes which occurred deep
under the southwest part of Kodiak Island are examples of this type of earthquake.
3) Crustal earthquakes within Kodiak Island. The Narrow Cape fault, located parallel to the
southeastern edge of Kodiak Island is an example of this type of fault. This fault is active and
capable of earthquakes in the M7 to M7.5 range. It is also highly likely that there are other
similar faults within Kodiak Island with locations which are unknown or poorly documented.
The plate tectonic setting of Kodiak Island is shown in the following figure from the Kodiak
Island Borough Seismic Vulnerability Assessment by G&E Engineering Systems Inc. (2005)
Figure 6—Plate Tectonic Setting of Kodiak Island
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5.4.1.1 Earthquake Concepts for Risk Assessments
5.4.1.1.1 Earthquake Magnitudes
In evaluating earthquakes, it is important to recognize that the earthquake magnitude scale
is not linear, but rather logarithmic. Each one step increases in magnitude, for example,
from M7 to M8 corresponds to an increase of about a factor of 30 in the amount of energy
released by the earthquake, because of the mathematics of the magnitude scale.
Thus, a M7 earthquake releases about 30 times more energy than a M6, while a M8 releases
about 30 times more energy than a M7 and so on. Thus, a great M9 earthquake releases
nearly 1,000 times more energy than a large earthquake of M7 and nearly 30,000 times
more energy than a M6 earthquake.
The public often assumes that the larger the magnitude of an earthquake, the “worse” it is.
That is, the “big one” is the M9 earthquake and smaller earthquakes such as M6 or M7 are
not the “big one”. However, this is true only in very general terms. Higher magnitude
earthquakes do affect larger geographic areas, with much more widespread damage than
smaller magnitude earthquakes. However, for a given site, the magnitude of an earthquake
is not a good measure of the severity of the earthquake at that site.
For any earthquake, the intensity of ground shaking at a given site depends on four main
factors:
•
•
•
•

Earthquake magnitude;
Earthquake epicenter, which is the location on the earth’s surface directly above the
point of origin of an earthquake;
Earthquake depth; and
Soil or rock conditions at the site, which may amplify or de-amplify earthquake
ground motions.

An earthquake will generally produce the strongest ground motions near the epicenter (the
point on the ground above where the earthquake initiated) with the intensity of ground
motions diminishing with increasing distance from the epicenter. The intensity of ground
shaking at a given location depends on the four factors listed above. Thus, for any given
earthquake there will be contours of varying intensity of ground shaking versus the distance
from the epicenter. The intensity will generally decrease with distance from the epicenter,
and often in an irregular pattern, not simply in concentric circles. This irregularity is caused
by soil conditions, the complexity of earthquake fault rupture patterns, and possible
directionality in the dispersion of earthquake energy.
The amount of earthquake damage and the size of the geographic area affected generally
increase with earthquake magnitude:
•

Earthquakes below about M5 are not likely to cause significant damage, even locally
very near the epicenter.
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•
•
•
•

Earthquakes between about M5 and M6 are likely to cause slight to moderate
damage near the epicenter.
Earthquakes of about M6.5 or greater can cause major damage, with damage usually
concentrated fairly near the epicenter.
Larger earthquakes of M7+ cause damage over increasingly wider geographic areas
with the potential for very high levels of damage near the epicenter.
Great earthquakes with M8+ can cause major damage over wide geographic areas.

5.4.1.1.2 Intensity of Ground Shaking
There are many measures of the severity or intensity of earthquake ground motions. The
Modified Mercalli Intensity scale (MMI) was widely used beginning in the early 1900s. MMI
is a descriptive, qualitative scale that relates severity of ground motions to the types of
damage experienced. MMIs range from I to XII. More accurate, quantitative measures of
the intensity of ground shaking have largely replaced the MMI and these are used in this
MJHMP.
Modern intensity scales use terms that can be physically measured with seismometers, such
as the acceleration, velocity, or displacement (movement) of the ground. The intensity of
earthquake ground motions may also be measured in spectral terms, as a function of the
frequency of earthquake waves propagating through the earth. In the same sense that
sound waves contain a mix of low-, moderate- and high-frequency sound waves, earthquake
waves contain ground motions of various frequencies. The behavior of buildings and other
structures depends substantially on the vibration frequencies of the building or structure
versus the spectral (frequency) content of earthquake waves. Earthquake ground motions
also include both horizontal and vertical components.
A common physical measure of the intensity of earthquake ground shaking, and the one
used in this MJHMP, is Peak Ground Acceleration (PGA). PGA is a measure of the intensity of
shaking, relative to the acceleration of gravity (g). For example, an acceleration of 1.0 g PGA
is an extremely strong ground motion, which does occur near the epicenter of large
earthquakes. With a vertical acceleration of 1.0 g, objects are thrown into the air. With a
horizontal acceleration of 1.0 g, objects accelerate sideways at the same rate as if they had
been dropped from the ceiling. 10% g PGA means that the ground acceleration is 10% that
of gravity, and so on.
Damage levels experienced in an earthquake vary with the intensity of ground shaking and
with the seismic capacity of structures. The following generalized observations provide
qualitative statements about the likely extent of damages for earthquakes with various
levels of ground shaking (PGA) at a given site:
•
•

Ground motions of only 1% g or 2% g are widely felt by people; hanging plants and
lamps swing strongly, but damage levels, if any, are usually very low.
Ground motions below about 10% g usually cause only slight damage.
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•

•

•

Ground motions between about 10% g and 30% g may cause minor to moderate
damage in well-designed buildings, with higher levels of damage in more vulnerable
buildings. At this level of ground shaking, some poorly-designed buildings may be
subject to collapse.
Ground motions above about 30% g may cause significant damage in well-designed
buildings and very high levels of damage (including collapse) in poorly-designed
buildings.
Ground motions above about 50% g may cause significant damage in most buildings,
even those designed to resist seismic forces.

5.4.1.2 Earthquake Hazard Maps
The current scientific understanding of earthquakes is incapable of predicting exactly where
and when the next earthquake will occur. However, the long-term probability of
earthquakes is well enough understood to make useful estimates of the probability of
various levels of earthquake ground motions at a given location.
The current consensus estimates for earthquake hazards in the Alaska are incorporated into
the 2017 USGS Seismic Hazard Maps. These maps are the basis of building code design
requirements for new construction, per the International Building Code adopted in Alaska.
The earthquake ground motions used for building design are set at 2/3rds of the 2% in 50
years level of ground motion.
The following maps show contours of PGA with 10% and 2% chances of occurring over the
next 50 years. The ground shaking values on the maps are expressed as a percentage of g,
the acceleration of gravity. For example, the 10% in 50-year PGA value means that over the
next 50 years there is a 10% probability of this level of ground shaking or higher.
In very qualitative terms, the 10% in 50-year ground motion represents a likely earthquake
while the 2% in 50-year ground motion represents a level of ground shaking close to but not
the absolute worst-case scenario. For the City of Kodiak, the 10% in 50 years and the 2% in
50 years ground motions are about 45% g and about 71% of g, respectively. These levels of
ground shaking are very high and would result in widespread damage to buildings and
infrastructure.
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Figure 7—Probabilistic Earthquake Ground Motions (10% in 50 Years)

Figure 8—Probabilistic Earthquake Ground Motions (10% in 50 Years)
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Figure 9—Probabilistic Earthquake Ground Motions (2% in 50 Years)

These maps are generated by including earthquakes from all known faults, taking into
account the expected magnitudes and frequencies of earthquakes for each fault. The maps
also include contributions from unknown faults, which are statistically possible anywhere in
Alaska and anywhere within the Borough. The contributions from unknown faults are
included via “area” seismicity which is distributed throughout the state.
As shown on Figures 8 and 9, the level of seismic hazard is very high everywhere within
Kodiak Island Borough. However, the level of seismic hazard increases towards the
southeastern coast of the island because of increasing proximity to the subduction zone
offshore and because of the crustal faults within Kodiak Island. Conversely, the level of
seismic hazard decreases towards the northwest coast of the island.
The contours and PGA data shown above represent ground motions for rock sites per the
USGS seismic hazard mapping. Ground motions on soil sites, especially soft soil sites will be
significantly higher than for rock sites. Thus, for earthquake hazard analysis at a given site, it
is necessary to include consideration of the site’s soil conditions.
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5.4.1.3 Secondary Effects of Earthquakes
Much of the damage in earthquakes occurs from ground shaking that affects buildings and
infrastructure. However, there are several other consequences of earthquakes that can
result in substantially increased levels of damage in some locations. These consequences
include: tsunamis and seiches, surface rupture, subsidence or elevation, liquefaction,
settlement, lateral spreading, landslides, and dam, reservoir or levee failures. Any of these
consequences can result in very severe damage to buildings and infrastructure, up to and
including complete destruction, and also a high likelihood of casualties.
5.4.1.3.1 Tsunamis and Seiches
Tsunamis, which are sometimes incorrectly referred to as “tidal waves,” result from
earthquakes that cause a sudden rise or fall of part of the ocean floor. Such movements may
produce tsunami waves, which have nothing to do with the ordinary ocean tides. Tsunamis
may also be generated by undersea landslides, by terrestrial landslides into bodies of water,
and by asteroid impacts. However, earthquakes are the predominant cause of tsunamis.
In the open ocean, far from land and in deep water, tsunami waves may be only a few inches
high and thus be virtually undetectable, except by special monitoring instruments. These
waves travel across the ocean at speeds of several hundred miles per hour. When such
waves reach shallow water near the coastline, they slow down and can gain great heights.
Tsunamis affecting the coast of Kodiak Island Borough can be produced from very distant
earthquakes anywhere in the Pacific Ocean. For such tsunamis, the warning time for the
Borough coast would be at least several hours and the severity of such tsunamis is typically
much smaller than tsunamis generated by nearby sources.
The predominant concern for tsunamis is large earthquakes on the Aleutian subduction
zone, such as the 1964 earthquake. For such earthquakes the warning time – the period
between the end of earthquake ground shaking and the first arrivals of tsunami waves –
would be short, less than 30 minutes. Because of this short warning time and the possible
extreme severity of these tsunamis, emergency planning and public education are essential
before such an event occurs. Local tsunamis can also be generated by crustal earthquake
faults such as the Narrow Cape Fault, which extend offshore into the ocean.
A similar earthquake phenomenon is “seiches” which are waves from sloshing of inland
bodies of waters such as lakes, reservoirs, or rivers. Seiches may result in damages to docks
and other shoreline or near-shore structures. See Chapter 5.3.2 Tsunamis for a more
detailed discussion of tsunamis.
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5.4.1.3.2 Surface Rupture
Surface rupture occurs when the fault plane along which the rupture occurs in an
earthquake reaches the surface. Surface rupture may be horizontal and/or vertical
displacement between the sides of the rupture plane. For a building subject to surface
rupture, the level of damage is typically very high and generally results in destruction of the
building. Horizontal or vertical rupture through a building in a major earthquake means that
two parts of the building are displaced by several feet in horizontal or vertical direction or
both.
Surface rupture does not occur with interface or intraplate earthquakes on the Aleutian
Subduction Zone and does not occur with all crustal earthquakes. Fault rupture for the
subduction zone earthquakes and for many crustal earthquakes doesn’t reach the earth’s
surface. However, surface rupture does occur for some crustal earthquakes. Surface
rupture is possible for earthquakes on many of the crustal faults within Kodiak Island
Borough.
Surface rupture may include horizontal or vertical displacements of the ground or both with
resulting major damage to buildings or infrastructure affected by the surface rupture.
5.4.1.3.3 Subsidence or Uplift
Large interface earthquakes on the Aleutian Subduction Zone are expected to result in
subsidence of up to several feet in many coastal locations, while other locations may be
uplifted by several feet. For facilities located very near sea level, co-seismic subsidence may
result in the facilities being below sea level or low enough so that flooding becomes very
frequent. Subsidence may also impede egress by blocking some routes, thus, increasing the
likelihood of casualties from tsunamis.
Subsidence or uplift may be fairly uniform over an area or be uneven due to variations in
soil/rock type. Uneven subsidence or uplift may substantially increase building damages in a
manner analogous to surface rupture.
5.4.1.3.4 Liquefaction, Settlement, and Lateral Spreading
Liquefaction is a process where loose, wet sediments lose bearing strength during an
earthquake and behave similar to a liquid. Once a soil liquefies, it tends to settle vertically
and/or spread laterally. With even very slight slopes, liquefied soils tend to move sideways
downhill (lateral spreading). Settling or lateral spreading can cause major damage to
buildings and to buried infrastructure such as pipes and cables.
5.4.1.3.5 Landslides
Earthquakes can also induce landslides, especially if an earthquake occurs during the rainy
season and soils are saturated with water. The areas prone to earthquake-induced
landslides are largely the same as those areas prone to landslides in general. As with all
landslides, areas of steep slopes with loose rock or soils and high-water tables are most
prone to earthquake-induced landslides.
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5.4.1.3.6 Dam, Reservoir, and Levee Failures
Earthquakes can also cause dam failures in several ways. The most common mode of
earthquake-induced dam failure is slumping or settlement of earthfill dams where the fill has
not been properly compacted. If the slumping occurs when the dam is full, then overtopping
of the dam, with rapid erosion leading to dam failure is possible. Dam failure is also possible
if strong ground motions heavily damage concrete dams or wooden dams such as the
Mahoona Dam in Ouzinkie. Earthquake-induced landslides into reservoirs have also caused
dam failures.
Depending on dam functions, damage to dams may result in disruption of hydroelectric
power generation and/or potable water supplies. Dam failures may also result in extensive
flood damage downstream from a dam.
Earthquake-induced failures of concrete or steel water storage reservoirs for potable water
systems or for fuel storage are also possible.
5.4.1.4 Previous Occurrences of Earthquakes
Kodiak Island has a long history of experiencing earthquakes as documented in native
people's oral histories and by reports from early Russian settlers beginning in the 1700s. On
January 23, 2018, a 7.9 magnitude earthquake occurred near Kodiak, and a tsunami warning
was issued. No damage occurred. The most recent major earthquake affecting Kodiak Island
that caused damage was the 1964 Good Friday earthquake, a M9.2 interplate earthquake
along the Aleutian Trench subduction zone.
The 1964 earthquake and the subsequent tsunami resulted in six deaths in Kodiak and about
$30,000,000 in damage. In 2013 dollars, this level of damage would be approximately
$225,000,000 – an immense amount of damage for a community as small as Kodiak.
Kodiak Island Borough also experienced a cluster of several earthquakes between December
1999 and January 2001:
•
•
•

December 6, 1999: M7.0, with aftershocks of M5.4 and M6.4;
July 11, 2000: M6.3, an aftershock of the December earthquake; and
January 10, 2001: M6.9.

The epicenters of these earthquakes were near the southwest corner of Kodiak Island.
These earthquakes were deep intraplate earthquakes within the subducting Pacific Plate.
These earthquakes were widely felt throughout Kodiak Island Borough and on the mainland.
Damage in the Borough was minor, mostly limited to some disruptions of utility and
telecommunications service. The damage levels were minor because of the remote location
and depth of the earthquakes. Earthquakes of similar magnitudes in or near developed
areas, especially shallow crustal earthquakes, would result in substantially greater damages.
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5.4.1.5 Earthquake Consequences
Of all of the natural hazards, earthquakes pose by far the greatest risk to Kodiak Island
Borough. That is, the potential for damages, casualties, and economic impacts from major
earthquakes is far higher than for any other hazard. Furthermore, secondary impacts of
earthquakes including tsunamis, landslides, and soil effects such as liquefaction, settlement,
and lateral spreading could result in major damage to affected buildings and infrastructure.
5.4.1.5.1 Location
A major earthquake would affect all or most of Kodiak Island Borough with widespread
damage to public, residential, and commercial buildings, and infrastructure. Critical facilities
at risk include: schools (emergency shelters), police and fire stations, medical facilities,
harbor and airport facilities, fuel storage facilities, and lifeline utilities including electric
power, water, wastewater, and telecommunications.
5.4.1.5.2 Extent and Impact
For earthquakes, the level of casualties (deaths and injuries), the number of people needing
emergency shelter, damages to buildings and infrastructure, and overall economic impacts
will vary markedly depending on the location and severity of each earthquake event. The
table below provides a very rough overview of the likely impacts for major earthquakes with
ground shaking roughly in the range of 30% g to 60% g in the population center of the City of
Kodiak and surrounding areas.
The summary analysis of earthquakes consequences in Table 13 applies to the entire
Borough. Because the population of the Borough and that the built environment of
buildings and infrastructure is predominantly concentrated in the City of Kodiak and
surrounding areas, the Borough-wide overview specifically applies to these areas. Much of
the summary also applies to the remote communities. However, because of their isolated
nature, there are also community-specific aspects of earthquake risk that are important to
recognize.
Based on past events and the criteria identified in Table 11 (Extent of Hazard Ranking), the
magnitude and severity of earthquake impacts on Kodiak Island are considered critical in
that injuries that result from the hazard could result in permanent disability, with the
potential for critical facilities to be shut down for at least two weeks, and more than 25% of
property or critical infrastructure being severely damaged.
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Table 13—Probable Impacts of Major Earthquakes for Kodiak Island Borough

Categories
Areas Affected

Building and Contents
Damage

Streets and Roads
Air Transportation
Marine
Transportation
Electric Power
Water and
Wastewater
Telecommunications
Fuel Supplies
Emergency Shelter
Needs
Casualties

Probable Impacts on Kodiak Island Borough
Major earthquakes will affect the entire Borough, although the areas with
greatest impacts will vary depending on the location of each earthquake.
Many buildings will have light to moderate damage to the building and
contents. Heavy damage will be concentrated in the most vulnerable
buildings, including wood frame buildings with cripple walls or weak
foundations, unreinforced masonry buildings, older concrete buildings,
including tilt-up concrete buildings. Total building and contents damages
could range from several million dollars to over $200 million.
Minor damage possible in areas of soft soils. Bridges may have moderate
to extensive damage. Some road closures are likely from landslides.
Disruption of service at Kodiak Airport is possible, especially for
earthquake with significant tsunamis.
Substantial damage to harbor and dock facilities may result in major
disruption of service, especially for earthquakes with significant tsunamis.
Short outages of electric power are likely, with the duration ranging from
a few hours to several days. Damage to hydroelectric facilities is possible.
Generally moderate damage to water and wastewater systems, including
pipe breaks, damage to reservoirs and treatment plants. Many
customers may lose service for up to several days.
Possible damage to infrastructure. System overloads with difficult access
for first one to three days, followed by return to normal service.
Possible damage to fuel tanks, especially for earthquakes with significant
tsunamis.
Depending on the specific earthquake, roughly 5% to 20% of the
population may need emergency shelter.
Will vary markedly with specific earthquake, ranging from a few injuries
and no deaths to hundreds of injuries and tens of deaths. Casualties are
likely higher for daytime earthquakes than for nighttime earthquakes
because mostly wood frame residential buildings have lower life safety
risks.

Most of the buildings in Akhiok, Karluk, Larsen Bay, Old Harbor, Ouzinkie and Port Lions are
small wood frame buildings that are generally expected to perform reasonably well in
earthquakes, except for buildings in locations subject to tsunamis.
Each of these communities also has a school which also serves the community as a multipurpose meeting place. The seismic vulnerability of each of these schools was evaluated in
2005 and the structural seismic performance of all of these schools was judged to be
adequate, except for the Ouzinkie School. For the Ouzinkie School, structural deficiencies
were identified for the older portions of the school. A seismic retrofit was completed in
2008 for this structure. Therefore, these important facilities are likely to be usable after an
earthquake. However, for Akhiok, nearly the entire building inventory, including the school
is vulnerable to damage or destruction from large tsunamis.
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Other critical facilities in these isolated communities include dock/harbor facilities fuel tanks,
electric power generation facilities and potable water systems. Many of these facilities likely
have substantial seismic vulnerabilities and many are also vulnerable to tsunamis.
Evaluation of these facilities for seismic risk and tsunami risk is an important mitigation
action item.
5.4.1.5.3 Probability
Based on the Planning Team’s statements concerning previous occurrences and the criteria
identified in Table 10 (Probability Criteria), it is highly likely that an earthquake will occur
within the calendar year, has up to 1 in 1 year’s chance of occurring (1/1=100 percent), and a
history of events is greater than 33% likely per year.
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5.4.2

Tsunamis

5.4.2.1 Tsunami Overview
Tsunamis are ocean waves that are most commonly initiated by earthquakes with vertical
deformation of the seafloor. Tsunami waves propagate outwards from the location of origin
for very large distances. For example, a tsunami-triggering event anywhere in the Pacific
Ocean will result in measurable tsunamis for the entire Pacific Ocean coastline.
The mechanism by which undersea earthquakes trigger tsunamis is illustrated by the
following figure.
Figure 10—Earthquake-Generated Tsunamis

In deep open ocean waters, tsunami waves have very long wavelengths, up to about 150
miles, and small amplitudes, ranging from a few inches to less than three feet. In the open
ocean, tsunami waves may be barely perceptible to a ship.
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However, as tsunami waves reach shallow water near coastlines, the wavelengths shorten
and their amplitudes increase markedly and may reach to 10 or 20 feet or more. Once
tsunami waves reach shore, the maximum run-up elevation and inundation distance inland
vary markedly from event to event and location to location. Run-up elevations and
inundation distances from the coast depend strongly not only on the offshore wave height
but also on the near shore bathymetry and the detailed local topography at any given
location.
Tsunami inundations are flood events, but the level of damage may be much more severe
than typical riverine or coastal flooding events for several reasons:
•
•
•
•

Tsunami inundation depths may be much higher than flood events.
Tsunami current velocities may be much higher than for flood events, especially on
outgoing surges as tsunami waters return to the ocean.
Tsunami inundations typically involve multiple surges of flooding, with both incoming
and outgoing surges; the first surge may not be the largest.
The depth, velocity and multiple surges in tsunami events typically result in
widespread damage to buildings, infrastructure, and vegetation which generates
heavy debris loads which in turn further exacerbate tsunami damage.

The multiple-surges experienced during tsunamis are illustrated in Figure 11.
Figure 11—Tsunami Surges in Hilo, Hawaii from M9.5 1960 Chile Earthquake

The power of tsunamis to result in nearly total destruction of buildings is illustrated by the
photograph from the March 2011 Tohoku Tsunami in Japan, shown on Figure 12. The
photograph shows the complete destruction of hundreds of buildings with little but the
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foundations remaining after the tsunami event. Only a few very robust buildings survived
this tsunami.
Figure 12—Complete Destruction: March 2011 Tohoku Tsunami, Japan

The March 2011 Tohoku Tsunami in Japan was generated by a M9.0 earthquake on a
subduction zone that is geologically similar to the Alaska-Aleutian Subduction Zone along the
coast of Alaska.
5.4.2.2 Tsunami Sources
The most common source mechanism for tsunami generation is earthquakes within the
oceanic floor. Earthquake sources for tsunamis are commonly divided into two types:
•

•

Distant or far-field earthquake events within the Pacific Ocean that occur thousands
of miles from Kodiak. For far-field events, the warning time between an earthquake
event that generates a tsunami and arrival of tsunami waves is several hours or
more.
Local or near-field earthquake events that occur very near Kodiak. For near-field
events, the warning time is generally an hour or less and may be as short as a few
minutes. For Kodiak, the most important near-field earthquake source is the AlaskaAleutian Subduction Zone which was the source of the 1964 Prince William Sound
earthquake and tsunami.

Figure 13 shows tsunami travel times for the 1964 Prince William Sound M9.2 earthquake,
which generated tsunamis throughout the Pacific Ocean.
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Figure 13—Tsunami Travel Times: M9.2 1964 Prince William Sound Alaska Earthquake.

For Kodiak Island Borough, both distant and local earthquake sources contribute significantly
to the total tsunami hazard. However, distant earthquakes generate much smaller tsunamis
in Kodiak, with long warning times. The risk is much higher for earthquakes on the AlaskaAleutian Subduction Zone which generate larger tsunamis with very short warning times.
For Kodiak Island Borough, tsunamis from great inter-plate earthquakes on the AlaskaAleutian Subduction Zone, such as the 1964 earthquake pose the greatest threat. Deep
intraplate earthquakes on the Alaska-Aleutian Subduction Zone don’t generate tsunamis
because they don’t result in vertical deformation of the sea floor. However, earthquakes on
crustal faults within or near Kodiak Island can also generate significant localized tsunamis on
faults that extend offshore for earthquakes that include vertical deformation of the seafloor.
See Section 5.4.1 Earthquakes for further discussion of these types of earthquake events.
Tsunamis can also be generated by several other sources including:
•
•
•
•
•

Submarine landslides;
Landslides from land into bodies of water;
Collapses of volcanoes into bodies of water;
Asteroid impacts; and
Nuclear explosions.
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These non-earthquake sources can generate large tsunamis but are much less likely to occur
than are earthquake-generated tsunamis. These non-earthquake tsunami sources have very
long return periods, typically from thousands of years to hundreds of thousands of years to
millions of years.
Submarine landslides can cause significant tsunamis by displacing ocean water. They can
generate significant tsunamis only if two conditions are both met: 1) the volume of material
moving in the landslide must be large, and 2) the landslide must move rapidly – slow moving
landslides don’t generate significant tsunamis.
The return periods for major submarine landslides not generated by earthquakes are
typically long because it takes thousands or tens of thousands of years for enough sediment
to be deposited on an undersea slope to result in a substantial landslide. Submarine
landslides generated by earthquakes are much more common. However, when earthquakes
generate submarine landslides, it is usually the earthquake which generates the major
tsunami, not the landslide.
For completeness, on-land landslides into the ocean can generate extreme tsunamis in very
localized areas. The most dramatic example occurred in 1958 in Lituya Bay, a narrow fjord
about two miles wide and six miles long in the Alaska panhandle. A M 7.7 earthquake on
July 9, 1958, triggered a massive rockslide of about 40 million cubic yards which generated
an immense tsunami that stripped trees and soil from the hillside across the bay from the
rockslide to an elevation of 1,720 feet above sea level. This created a wave about 800 feet
high which denuded trees on the hillside across from the landslide to an elevation of about
1,600 feet. Runup heights elsewhere in Lituya Bay ranged from about 30 feet to about 600
feet. Figure 14 shows the runup area around the perimeter of Lituya Bay.
There are no locations along the coast of Kodiak Island Borough where such extreme
localized landslide generated tsunamis can occur. However, locally damaging tsunamis can
be generated by smaller landslides from steep slopes into the Pacific Ocean, Shelikof Strait,
or bays.
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Figure 14—Lituya Bay Tsunami Runup Map

5.4.2.3 Tsunami Hazard Data for Kodiak Island Borough
As discussed above, tsunami hazards for Kodiak Island Borough arise predominantly from
earthquakes. The major earthquake sources for generating tsunamis affecting the Borough
are shown in Table 11.
Table 14—USGS Estimated Earthquake Return Periods

Earthquake Source

USGS
Return
Period
(Years)

Prince William Sound
Kodiak Segmenta,b
Kodiak Island Fault
Narrow Cape Fault

Annual
Probability

Probability
in 10 Years

Probability
in 30 Years

Probability
in 50 Years

650

0.154%

1.53%

4.51%

7.41%

400

0.250%

2.47%

7.23%

11.76%

4,435
2,220

0.023%
0.045%
0.471%

0.23%
0.45%
4.67%

0.67%
1.34%
13.77%

1.12%
2.23%
22.52%

Total
a

Alaska-Aleutian Megathrust Subduction Zone.

b

Alaska-Aleutian Megathrust Subduction Zone. The USGS notes that this segment ruptures with the Prince
William Sound segment and also has been the focus of more frequent ruptures. The return period estimate is by Goettel.
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The estimated return periods for these tsunami-generating earthquakes range from about
400 years to over 4,000 years. These return periods may seem very long, and the annual
probability of one of these events happening is about 0.47%. However, as shown above, the
probability of one (or more) of these events happening over the next 10-, 30-, or 50-years is
significant, ranging from about 5% to 14% to 22%, respectively. Overall, considering other
tsunami-generating earthquakes and non-earthquake tsunami sources, the total
probabilities of future tsunami events are higher than shown above.
In addition to these tsunami-generating earthquake events, earthquakes on segments of the
Alaska-Aleutian Subduction Zone west of Kodiak can also generate tsunamis affecting the
Borough, although these tsunamis would likely be less severe in most locations than those
generated by the earthquake sources shown in Table 12.
Detailed tsunami modeling has been conducted only for the more populated areas of the
Borough, including the City of Kodiak and nearby areas, the U.S. Coast Guard Base and the
Women’s Bay area. Tsunami run-up modeling was completed for six Alaska earthquake
events as well as for a distant earthquake on the Cascadia Subduction Zone in the Pacific
Northwest. The following figures show excerpts from the tsunami run-up maps for these
earthquake events.
The color coding for the tsunami scenarios that is shown in Figure 14 also applies to Figures
15 and 16.
Figure 15—City of Kodiak and Vicinity: Tsunami Runup Map
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Figure 16—Coast Guard Base and Vicinity: Tsunami Runup Map
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Figure 17—Women’s Bay and Vicinity: Tsunami Runup Map

The tsunami run-up maps shown in the preceding figures document the vulnerability of
Kodiak Island Borough to tsunamis. A recurrence of the 1964 event is the most severe
tsunami event modeled. This event is close to the worst possible scenario, but not the
absolute worst case. Roughly, this event may represent something like the 95th percentile of
possible tsunami events.
The tsunami scenarios shown in the preceding figures don’t include all possible tsunamis.
There are many other possible earthquake-generated tsunamis than can affect Kodiak Island
Borough, including large magnitude earthquakes on other segments of the Alaska-Aleutian
Subduction Zone, other undersea crustal faults besides the Kodiak Island and Narrow Cape
Faults, and distant earthquakes anywhere in the Pacific Basin. Most of these events are
likely to be comparable to or smaller than the smaller run-up events shown in the preceding
figures. That is, the range of tsunami scenarios covers most of the range of damaging
tsunamis likely to affect Kodiak Island Borough.
The tsunami modeling discussed above does not include the many small cities and villages
outside of population centers of the City of Kodiak and the surrounding areas. Every coastal
community within Kodiak Island Borough is at risk for tsunamis. However, the level of
tsunami hazard is highest for communities on the southern and eastern sides of the Borough
and lower for communities on the northern and western sides of the Borough.
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5.4.2.4 Historical Tsunami Events
The most severe tsunami event in the recording history of Kodiak Island Borough was
generated by the 1964 M9.2 Prince William Sound earthquake. This event resulted in six
deaths in Kodiak and about $30,000,000 in damage, most of which was due to the tsunami
rather than earthquake ground shaking. In 2013 dollars, this level of damage would be
approximately $225,000,000 – an immense amount of damage for a community as small as
Kodiak.
In the City of Kodiak, the harbor facilities and much of downtown Kodiak were completely
destroyed, as illustrated by the following photos.
Figure 18—Tsunami Photos 1964 Event
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The 1964 tsunami also devastated many of the small communities elsewhere in Kodiak
Island Borough:
•
•
•
•

•
•

•

Akhiok experienced about 1 to 1.5 feet of subsidence from the earthquake, but there
was minimal damage from either earthquake ground shaking or tsunami.
Karluk experienced about 1 to 1.5 feet of subsidence from the earthquake, but there
was minimal damage from either the earthquake ground shaking or tsunami.
Larsen Bay experienced about 2 to 2.5 feet of subsidence from the earthquake, but
there was minimal damage from either the earthquake ground shaking or tsunami.
Old Harbor experienced about 2 feet of subsidence from the earthquake as well as 1
to 2 feet of additional subsidence in soil areas adjacent to rock areas. The
community suffered major damage from tsunami runup to about 18 feet above mean
low water levels.
Ouzinkie experienced about 5 feet of subsidence from the earthquake, and there was
extensive damage to harbor infrastructure and waterfront buildings, with six deaths.
Port Lions did not exist in 1964. The previous community of Afognak was destroyed
by the tsunami, and the community was subsequently relocated to the current Port
Lions location.
The former native village of Kaguyak was destroyed and not rebuilt after the event.

On January 23, 2018, Alaskans were rocked by a magnitude 7.9 earthquake, with an
epicenter in the Gulf of Alaska, about 350 miles southwest of Anchorage, and about 175
miles southeast of Kodiak Island. Four minutes later, Alaskans in coastal communities were
awakened with blaring alarms when NOAA’s National Tsunami Warning Center sent out a
Tsunami Warning. Ultimately, a small tsunami surge, less than one foot deep, was observed
in Kodiak and smaller water-level increases occurred in other Alaskan coastal communities.
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5.4.2.5 Tsunami Consequences
5.4.2.5.1
Location
The inventory within Kodiak Island Borough exposed to tsunamis includes:
•
•
•
•
•
•

Small boat harbor infrastructure and boats;
Cargo and ferry dock infrastructure and vessels;
Buildings (industrial, commercial, and residential);
Transportation infrastructure including the Kodiak Airport, roads and bridges;
Utility infrastructure (above ground infrastructure, pipes or cables on bridges or in
locations subject to scour from tsunamis); and
Fuel tanks.

5.4.2.5.2 Extent and Impacts
The estimated damages, economic losses, and casualties from future tsunamis vary
markedly with the severity of future events. A repeat of the 1964 tsunami would be close to
a worst-case scenario. Based on the 1964 impacts, updated to 2013, the damages and
economic losses would likely total $200,000,000 to $250,000,000.
The number of casualties is difficult to estimate and impossible to estimate accurately
because the number of people within the tsunami inundation zone varies markedly with
time of day, day of week, and time of year. The number of casualties also depends strongly
on the level of public awareness about what to do (and what not to do) when strong ground
shaking is experienced, and there is a possibility of a tsunami. The community is generally
aware of the possibility of tsunamis, and the memory of the 1964 tsunami is still present,
although diminished by the passing of nearly 50 years.
The numbers of deaths and injuries from a repeat of the 1964 tsunami could be zero if every
person within the inundation area evacuated to high ground before tsunami arrival. More
realistically, there would likely be at least several deaths and a comparable (or higher)
number in injuries. In a worst-case scenario, there could be dozens of deaths and a
comparable (or higher) number of injuries.
For smaller tsunami events, the damages, economic losses, and casualties will generally be
significantly less than the estimates above for a repeat of the 1964 event. However,
casualties could be higher, depending on how effectively people evacuate to high ground in
any given tsunami event.
There is a continuum of possible damages and economic losses ranging from nearly zero for
very small tsunamis with only one or two feet of water rise, to somewhat larger events with
damage limited to small boat harbor facilities to larger events which also result in damage to
cargo and ferry infrastructure and to buildings at low elevation. That is the range of tsunami
impacts from zero or nearly zero up to at least the estimates for a repeat of the 1964
tsunami.
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Based on past events and the criteria identified in Table 11 (Extent of Hazard Ranking), the
magnitude and severity of tsunami impacts on Kodiak Island are considered critical in that
injuries that result from the hazard could result in permanent disability, with the potential
for critical facilities to be shut down for at least two weeks, and more than 25% of property
or critical infrastructure being severely damaged.
Table 13 summarizes the qualitative impacts expected from major tsunami events.
Table 15—Probable Impacts of Major Tsunamis

Categories
Areas Affected

Building and Contents
Damage
Streets and Roads
Air Transportation
Marine
Transportation
Electric Power
Water and
Wastewater
Telecommunications
Fuel Supplies
Emergency Shelter
Needs
Casualties

Probable Impacts on Kodiak Island Borough
Low-lying coastal portions of most or all communities within the
Borough. Depending on the tsunami event and location, run-up
elevations may range from one foot or less to 50 feet or more.
Very minor in small events and up to $200 million or more in repeat of
1964 tsunami event.
Localized damage in low-elevation coastal areas, especially to bridges.
Localized damage in low-elevation coastal areas, especially to ends of the
runway near the coast.
Heavy damage in most communities.

Heavy damage to above ground components in inundation area.
Heavy damage to above ground components in inundation area. Possible
damage to underground components in areas subject to scour.
Heavy damage to above ground components in inundation area. Possible
damage to underground components in areas subject to scour.
Heavy damage to dock facilities, possible damage to fuel tanks in some
communities. Harbor/dock damage may result in disruption of supply.
Will vary markedly with severity of event, perhaps up to 1% to 5% of
population for major tsunami events.
Will vary markedly with severity of event. Deaths ranging from none to
dozens (or more) in severe events; number of injuries likely greater than
number of deaths. Casualties depend strongly on effectiveness of
evacuation to high ground before tsunami arrivals.

5.4.2.5.3 Probability
Based on the Planning Team’s statements concerning previous tsunamis and the criteria
identified in Table 10 (Probability Criteria), it is possible that a tsunami will occur within the
next five years, has up to 1 in 5 year’s chance of occurring (1/5=20 percent), and a history of
events is greater than 20% likely per year.
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5.4.3

Volcanic Hazards

5.4.3.1 Overview
Alaska has more active volcanoes than any other state. There are over 130 volcanoes in
Alaska, and about 90 of these have been active in the past 10,000 years and may erupt
again. Over 50 volcanoes in Alaska have erupted within the historical record period (since
about 1760), and there has been an average of more than two eruptions per year over the
past 40 years.
There are no volcanoes on the islands within Kodiak Island Borough. However, there are
numerous volcanoes on the Alaska Peninsula that are within or very near the Borough. The
volcanoes nearest to or within Kodiak Island Borough are shown on Figure 19. Some of the
major volcanoes throughout Alaska are shown on Figure 20. There are more active
volcanoes, including Mt. Douglas on the Alaska Peninsula near the Borough, that are not
shown on this map.
Figure 19—Volcanoes Near Kodiak Island Borough
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Figure 20—Major Volcanoes in Alaska
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5.4.3.2 Volcanic Hazards
Volcanic eruptions often involve several distinct types of hazards to people and property, as
illustrated on Figure 21.
Figure 21—Volcanic Hazards – Schematic Illustration

The major volcanic hazards include: lava flows, blast effects, pyroclastic flows, landslides or
debris flows, lahars, and ash falls. Most of these hazards affect only areas within a few miles
of an erupting volcano. However, lahars may extend for tens of miles, and ash falls may
extend for hundreds of miles or further. Volcanic hazards are often separated into proximal
(near) hazards and distal (far away) hazards. Most active volcanoes in Alaska are located in
remote, sparsely-populated areas. The most likely volcanic hazard for eruptions of Alaska
volcanoes is ash falls.
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Proximal Volcanic Hazards
(Effects Near Volcanic Source Only)
Lava flows are eruptions of molten rock. Lava flows for the major Alaska volcanoes tend to
be thick and viscous, forming cones, and typically affect only areas very near the eruption
vent. Lava flows destroy everything in their path.
Blast effects may occur with violent eruptions, such as Mount St. Helens in 1980. Most
volcanic blasts are largely upwards. However, the Mount St. Helens blast was lateral, with
impacts up to 17 miles from the volcano. Blast effects are possible in future eruptions of
some Alaska volcanoes.
Pyroclastic flows are high-speed avalanches of hot ash, rock fragments, and gases.
Pyroclastic flows can be as hot as 1,500 oF and move downslope at 100 to 150 miles per
hour. Pyroclastic flows are extremely deadly for anyone caught in their path.
Landslides or debris flows are the rapid downslope movement of rocky material, snow,
and/or ice. Volcano landslides can range from small movements of loose debris to massive
collapses of the entire summit or sides of a volcano. Landslides on volcanic slopes may be
triggered by eruptions or by earthquakes or simply by heavy rainfall.
Distal Volcanic Hazards
(Effects at Considerable Distances from Volcanic Source)
Lahars or mudflows are common during eruptions of volcanoes with heavy loading of ice
and snow. These flows of mud, rock, and water can rush down channels at 20 to 40 miles an
hour and can extend for more than 50 miles. Lahars are very destructive for any
development in valleys subject to such flows.
Ash falls result when explosive eruptions blast rock fragments into the air. Such blasts may
include tephra (solid and molten rock fragments). The largest rock fragments (sometimes
called “bombs”) generally fall within two miles of the eruption vent. Smaller ash fragments
(less than about 0.1”) typically rise into the area forming a huge eruption column. In very
large eruptions, ash falls may total many feet in depth near the vent and extend for
hundreds or even thousands of miles downwind.
Volcano-generated tsunamis or seiches may be generated when flank collapses, landslides,
or debris flows enter a body of water. Volcano-generated tsunamis are especially of concern
for the Augustine volcano in Cook Inlet which has a history of such events.
Lands within the Borough boundary on the Alaska Peninsula are subject to all of the above
volcanic hazards. However, the rest of the Borough is subject to only ash falls from
numerous volcanoes and potential tsunamis from Augustine.
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More detailed information about specific volcanoes in Alaska may be found on the following
websites:
United States Geological Survey: www.usgs.gov
Alaska Volcano Observatory: https://www.avo.alaska.edu/
Smithsonian Institution (Global Volcanism Project): www.volcano.si.edu
5.4.3.3 Historical Volcanic Events Affecting Kodiak Island Borough
5.4.3.3.1
Novarupta Eruption 1912
The largest volcanic eruption in the world in the 20th century occurred in June 1912 on the
Alaska Peninsula about 100 miles west of Kodiak. This eruption from a new volcano,
Novarupta, created the Katmai caldera and the Valley of Ten Thousand Smokes in what is
now Katmai National Park and Preserve.
A comparison of the volumes of magma erupted from Novarupta and from other well-known
major volcanic events is shown below.
Figure 22—Comparisons of Erupted Magma Volumes

The Novarupta volcano erupted an estimated 5 cubic miles of volcanic ash, more than the
combined total amount of ash from all other historical eruptions in Alaska. This eruption
filled a 44 square mile valley with depths up to 1,000 feet.
Figure 23 shows the immediate area of this eruption.
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Figure 23—Novarupta Vicinity
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The areas impacted by ash falls from the 1912 eruption and three recent volcanic eruptions –
Augustine 1976, Redoubt 1990 and Spurr 1992 – are shown below.
Figure 24—Areas Affected by Ash Falls

Kodiak Island Borough was affected by heavy ash falls in the 1912 event. The effects on Kodiak
are summarized below:
“Within four hours of the eruption, ash started falling on Kodiak, darkening the city. It became
hard to breath because of the ash and sulfur dioxide gas. The water became undrinkable and
unable to support aquatic life. Roofs collapsed under the weight of the ash and some buildings
were destroyed by ash avalanches. Similar conditions could be found all over Kodiak. Some
villages on the Alaska Peninsula ended up being abandoned, including Katmai and Savonoski
villages. The volcanic ash and acid rain also negatively affected animal and plant life. Large
animals were blinded and many starved because their food was eliminated.”

59

Additional descriptions of the impacts of the 1912 ash fall event on Kodiak include the
following:
•
•
•
•

Ash-induced lightning struck and burned buildings;
Sore eyes and respiratory distress were rampant;
With visibility nil, ships could not dock; and
Radio communication was down for days.

Figure 25—1912 Ash Fall in Kodiak

5.4.3.4 Recent Volcanic Eruptions
The recent eruptions of Augustine in 1976 and again in 2005-2006, Redoubt in 1989-1990 and
again in 2009 and Spurr in 1992 did not affect Kodiak Island Borough directly. There was
minimal or nil ash fall on Kodiak from these events.
However, all of these events caused significant disruption of air travel between Kodiak and
Anchorage. During the 1989 eruption of Redoubt, a Boeing 747 aircraft temporarily lost power
in all four engines when it entered the Redoubt ash plume over the Talkeetna Mountains.
Fortunately, the crew was able to restart the engines 4,000 feet above the ground, and the
plane landed safely in Anchorage.
Since this near-disaster, active seismic monitoring stations to detect volcanic activity have been
added to many volcanoes. Augustine, Spurr, and Redoubt all have active monitoring stations.
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In addition to ash falls, Augustine also poses a tsunami risk from the possibility of a flank
collapse and debris avalanche into Cook Inlet in a future eruption event. This tsunami could
affect Kodiak Island Borough. See Section 5.4.2 for further discussion of tsunami hazards.
5.4.3.5 Volcano Monitoring and Volcano Activity Alerts
The USGS monitors volcanic activity at many volcanoes in Alaska via networks of seismic
sensors (which can detect earthquakes related to magma movements) as well as via very
accurate ground surface measurements.
The USGS also has a volcanic warning system with several levels of alert as a potential eruption
becomes more likely and more imminent.
The USGS alert levels for people on the ground and for air traffic are shown in Tables 14 and 15.
Table 16—USGS Volcanic Alert Levels for People on the Ground

Alert Term

Description

Alert Levels are intended to inform people on the ground about a volcano's status and are issued
in conjunction with the Aviation Color Code. Notifications are issued for both increasing and
decreasing volcanic activity and are accompanied by text with details (as known) about the
nature of the unrest or eruption and about potential or current hazards and likely outcomes.
NORMAL

Volcano is in typical background, noneruptive state or, after a change from a higher
level, volcanic activity has ceased and volcano has returned to noneruptive
background state.

ADVISORY

Volcano is exhibiting signs of elevated unrest above known background level or, after
a change from a higher level, volcanic activity has decreased significantly but
continues to be closely monitored for possible renewed increase.

WATCH
WARNING

Volcano is exhibiting heightened or escalating unrest with increased potential of
eruption, timeframe uncertain, or eruption is underway but poses limited hazards.
Hazardous eruption is imminent, underway, or suspected.

Table 17—USGS Volcanic Alert Levels for Air Traffic

Color

Description

Color codes which are in accordance with recommended International Civil Aviation
Organization procedures are intended to inform the aviation section about a volcano's status
and are issued in conjunction with an Alert Level. Notifications are issued for both increasing
and decreasing volcanic activity and are accompanied by text with details (as known) about
the nature of the unrest of the eruption, especially in regard to ash-plume information and
likely outcomes.

NORMAL

Volcano is in typical background, noneruptive state or, after a change from a higher level,
volcanic activity has ceased and volcano has returned to noneruptive background state.
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ADVISORY

WATCH
WARNING

Volcano is exhibiting signs of elevated unrest above known background level or, after a
change from a higher level, volcanic activity has decreased significantly but continues to
be closely monitored for possible renewed increase.
Volcano is exhibiting heightened or escalating unrest with increased potential of eruption,
timeframe uncertain, or, eruption is underway with no or minor volcanic-ash emissions
(ash-plume height specified, if possible).
Eruption is imminent with significant emission of volcanic ash into the atmosphere likely
or, eruption is underway or suspected with significant emission of volcanic ash into the
atmosphere (ash plume height specified, if possible).

There is an important caveat on volcanic alerts: in most cases, volcanoes show signs of
increasing activity before an eruption occurs. However, this is not always the case. For
example, a volcanic eruption may occur without warning if a volcano suffers an extremely large
landslide which releases pressure and results in an essentially immediate eruption.
5.4.3.6 Potential Consequences to Kodiak Island Borough
5.4.3.6.1 Location
As discussed previously, there are no volcanoes on the islands within Kodiak Island Borough.
However, there are numerous volcanoes on the Alaska Peninsula that are within or very near
the Borough.
The portion of the Borough on the Alaska Peninsula has high levels of hazards from numerous
volcanoes, including both the proximal (nearby) and the distal (far away) volcanic hazards
discussed previously. There are no communities and only a few, small seasonally-occupied
lodges in this part of the Borough.
The rest of the Borough, which includes all of the major population centers, including villages, is
subject only to ash falls from many volcanoes in the Alaska Peninsula and potential tsunamis
from the Augustine volcano.
5.4.3.6.2 Extent and Impacts
Extreme ash falls, such as those documented previously for the Novarupta 1912 eruption, could
happen again. There have been at least seven deposits of volcanic ash within 500 miles of
Anchorage younger than 6,000 years that approach or exceed the volume of ash ejected by
Novarupta in 1912. Such events have occurred at less than 1,000-year intervals, which suggests
a probability of about 5% in a 50-year time period. Some, but not all of these events, could
result in substantial ash falls on Kodiak Island Borough.
There is also a substantially higher probability of smaller-scale ash falls on the Borough from the
numerous active volcanoes on the Alaska Peninsula or from volcanoes further away, depending
on the wind direction at the time of an eruption. For any given eruption, the depth of ash
deposited at any given location depends on the total volume of ash ejected, the wind direction,
and the distance between the volcano and a given location.
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Extreme ashfall events, similar to the 1912 event, would have similar extreme consequences
including building damage up to and including collapses, disruption of travel (air, sea, land),
disruption of water, electric power and communications, and health and environmental
impacts. Smaller ash fall events would result in little or no building damage, but would still
have significant impacts, including:
a) Respiratory problems for at-risk populations such as young children, people with respiratory
problems and the elderly;
b) Disruption of air, marine, and land traffic;
c) Clean-up and ash removal from roofs, gutters, sidewalks, roads vehicles, HVAC systems and
ductwork, engines, and mechanical equipment;
d) Clogging of filters and possible severe damage to vehicle engines, furnaces, heat pumps, air
conditioners, commercial and public building combined HVAC systems (heating, ventilation and
air conditioning) and other engines and mechanical equipment;
e) Disruption of public water supplies drawn from surface waters, including degradation of
water quality (high turbidity) and increased maintenance requirements at water treatment
plants;
f) Disruption/clogging of storm water drainage systems;
g) Disruption of electric power from ash-induced short circuits in distribution lines, transmission
lines, and substations; and
h) Disruption of communications.
Based on past events and the criteria identified in Table 11 (Extent of Hazard Ranking), the
magnitude and severity of volcano ash fall impacts on Kodiak Island are considered limited in
that injuries that result from the hazard do not result in permanent disability, with the potential
for critical facilities to be shut down for more than one week, and more than 10% of property or
critical infrastructure being severely damaged.
5.4.3.6.3 Probability
Based on the Planning Team’s statements concerning previous volcanic ash fall and the criteria
identified in Table 10 (Probability Criteria), it is possible that volcanic ash fall will occur within
the next five years, has up to 1 in 5 year’s chance of occurring (1/5=20 percent), and a history of
events is greater than 20% likely per year.
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5.4.4

Landslides

5.4.4.1 Landslide Overview and Definitions
The term “landslide” refers to a variety of slope instabilities that result in the downward and
outward movement of slope-forming materials, including rocks, soils, and vegetation. Many
types of landslides are differentiated based on the types of materials involved and the modes of
movement.
The descriptive nomenclature for landslides is summarized in the Figure 26.
Figure 26—Landslide Nomenclature

Debris flows and mudslides (mudflows) are often differentiated from the other types of
landslides, for which the sliding material is predominantly soil and/or rock. Debris flows and
mudslides typically have high water content and may behave similarly to floods. However,
debris flows may be much more destructive than floods because of their higher densities, high
debris loads, and high velocities.
There are three main factors that determine susceptibility (potential) for landslides:
1) Slope;
2) Soil/rock characteristics; and
3) Water content.
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Figure 27—Major Types of Landslides
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Steeper slopes are more prone to all types of landslides. Loose, weak rock or soil is more prone
to landslides than are competent rocks or dense, firm soils. Water-saturated soils or rocks with
a high-water table are much more prone to landslides because the water pore pressure
decreases the shear strength of the soil or rock, and thus, increases the probability of sliding.
Most landslides occur during rainy months when soils are saturated with water. As noted
previously, the water content of soils or rock is a major factor in determining the likelihood of
sliding for any given landslide-prone location. However, landslides may occur at any time of
year, in dry months as well as in rainy ones.
Landslides are also commonly initiated by earthquakes. Areas prone to seismically-triggered
landslides are exactly the same as those prone to ordinary (non-seismic) landslides. As with
ordinary landslides, seismically-triggered landslides are more likely from earthquakes that occur
when soils are saturated.
Any type of landslide may result in damages or complete destruction of buildings in their path,
as well as deaths and injuries for building occupants. Landslides frequently cause road
blockages by depositing debris on road surfaces or road damage if the road surface itself slides
downhill. Utility lines and pipes are also prone to breakage in slide areas.
5.4.4.2 Landslide Hazards for Kodiak Island Borough
Figure 28 show examples of landslides within the Borough.
Figure 28—October 2009 - Debris Flow Deposits on Chiniak Highway at Women’s Bay

The October 2009 debris flow resulted from a storm with about six inches of rain in a 24-hour
period. This storm resulted in a presidential disaster declaration (DR 1865-AK). The debris flow,
which occurred about 18 hours into the storm, closed the Chiniak Highway for about 24-hours.
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This closure isolated all road access for residents south of the slide area to the City of Kodiak
and its medical and other critical services.
Figure 29—October 1991 - Debris Flows on Pillar Mountain

Figure 29 shows debris flow channels at the base of Pillar Mountain. The orange-outlined,
alder-covered hollows and channels failed on October 31, 2009 and damaged several buildings.
The green-outlined alder-covered hollows and channels remained stable. However, much
larger debris is possible at this location.
5.4.4.3 Landslide Consequences
5.4.4.3.1
Location
Landslides and debris flows are very common within Kodiak Island Borough. Fortunately, most
of these events are in the hilly to mountainous interior portions which are undeveloped
wilderness areas with no development. The two landslide prone areas illustrated on Figures 28
and 29 are the two most significant landslide hazard areas because their locations pose risk to
major transportation routes.
The Pillar Mountain landslide area is between the center of the City of Kodiak and the airport
and also poses risk to the cargo dock area along Rezanof Drive which is a very important facility
for the economic well-being of Kodiak Island Borough. The cargo dock area also includes the
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North Pacific Fuel Facility which contains large fuel storage tanks. Fuel supply is critical for the
Borough’s economic well-being.
Other areas subject to landslides include the LASH dock in the Women’s Bay area and the Old
Harbor School. Also, within the Kodiak urban area and elsewhere in the Borough, some
residential development is located within historic landslide paths and/or with steep slope areas
potentially subject to landslides.
There are two approaches to landslide hazard mapping and hazard assessment:
•
•

Mapping historical landslides, which also provides an indication of the potential for
future landslides, and
Landslide studies by geotechnical engineers to estimate the potential for future
landslides.

For Kodiak Island Borough, detailed landslide hazard mapping and hazard assessment may be
desired for the landslide prone areas noted above, especially for the Pillar Mountain landslide
prone area.
5.4.4.3.2
Extents and Impacts
The extent of possible damages, economic losses, and casualties from future landslide events
varies markedly. Landslides can occur in many locations with a wide range of sizes and
impacts. Therefore, it is difficult to impossible to make detailed loss estimates for landslides.
The estimated impacts in Table 16 are intended to illustrate the approximate magnitude of
likely impacts of future landslide events within Kodiak Island Borough.
Based on past events and the criteria identified in Table 11 (Extent of Hazard Ranking), the
magnitude and severity of landslide impacts on Kodiak Island are considered critical in that
injuries that result from the hazard could result in permanent disability, with the potential for
critical facilities to be shut down for at least two weeks, and more than 25% of property or
critical infrastructure being severely damaged.
Table 18—Probable Impacts of Landslides

Categories
Areas Affected

Building and Contents
Damage
Streets and Roads
Air Transportation
Marine
Transportation
Electric Power

Probable Impacts on Kodiak Island Borough
Rezanof Drive (Pillar Mountain area), portions of Chiniak Highway, and hilly
residential areas.
Highly variable from a few thousand dollars to tens of thousands of dollars in
small events. A major landslide on Pillar Mountain could result in millions of
dollars of damages to buildings.
Comparable to building damages.
A major slide on Pillar Mountain could substantially damage the cargo dock
facility with damage assessments in the millions of dollars.
Temporary road closures from debris flows, with debris removal required.
Deeper landslides could require the rebuilding of the affected road
segments.
Localized damage to transmission or distribution lines and transformers.
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Water and
Wastewater
Telecommunications
Fuel Supplies
Emergency Shelter
Needs
Casualties

Pipe breaks possible in deeper landslides.
Localized damage to lines or towers.
Possible damage to North Pacific Fuel facility near the cargo docks.
None in many small events, probably less than 1% of the population in larger
events.
None in most small events. However, one to several deaths and injuries are
possible in some events. The worst-case scenario of a major landslide in a
developed area could result in dozens of deaths and injuries.

5.4.4.3.3 Probability
Based on the Planning Team’s statements concerning previous landslides and the criteria
identified in Table 10 (Probability Criteria), it is possible that landslides will occur within the
next five years, has up to 1 in 5 year’s chance of occurring (1/5=20 percent), and a history of
events is greater than 20% likely per year.
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5.4.5

Erosion

5.4.5.1 Erosion Overview
Erosion is an ongoing geologic process that involves the gradual wearing down, transport, and
deposition of rock and soil material. Erosion typically results in loss of vegetation and may
significantly damage buildings, roads, and infrastructure by undermining foundations or
supports, eventually leading to collapse.
Water is the most widespread agent for erosion, but erosion may also occur from wind and ice.
Riverine erosion by water results from flows along rivers, streams, and other waterways.
Coastal erosion by water results from currents and wave action on the coastline.
Wind (aeolian) erosion means erosion by direct action of the wind. Erosion by wind is most
common in arid regions. In areas with significant rainfall, erosion by water is typically much
more significant than erosion by wind. Ice erosion may occur wherever there is seasonal or
permanent ice. However, erosion by ice is most important in glacial areas which rarely, if ever,
have buildings or infrastructure at risk.
For Kodiak Island Borough, coastal erosion is the erosion issue of most concern. There is no
documentation of erosion problems in the Borough from riverine erosion or from wind or ice
erosion.
Coastal erosion may occur gradually over an extended time period, with very gradual
undermining of a building, road, or other infrastructure such as utility lines. However,
extensive coastal erosion can happen from a single major storm event. A good example of this
is the 1978 storm event that breached the Karluk spit. This storm resulted in the permanent
relocation of the village to its current location.
In some cases, erosion can be reduced by constructing barriers. However, in general, largescale erosion is difficult to stop, and the only long-term mitigation may be to relocate the at-risk
property outside of the zone of active erosion.
5.4.5.2 Erosion Hazards for Kodiak Island Borough
Every community within Kodiak Island Borough is located on the coast, and portions of every
community are at some risk from coastal erosion.
As shown on Figure 31, almost every community within the Borough expressed concerns about
coastal erosion during a study by the U.S. Army Corps of Engineers (USACE), with the exception
of Kodiak, which was not included in the study.
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Figure 30—Alaska Communities with Erosion Concerns

In the USACE study, none of the Kodiak communities were identified as being “priority action”
communities. Chiniak, Old Harbor and Ouzinkie were identified as “monitor conditions”
communities. Akhiok, Karluk, Larsen Bay, and Port Lions were identified as being “minimal
erosion” communities.
The above USACE designations provide a general idea of the possible level of erosion risk, but
should not be interpreted literally. More detailed local knowledge, experience and priorities
may indicate that one or more specific erosion-prone locations warrant mitigation action,
regardless of the USACE designation
A brief summary of identified erosion issues for Kodiak Island Borough communities is given
below:
Kodiak Road System. In the Kodiak City limits, storm water run-off and swollen creeks during
heavy rain and storm events is causing erosion of the hillsides above Alder Lane, Natalia Way,
Hillcrest Street, and Hillside Drive. That erosion poses a potential threat to several homes in
the surrounding area. In the Spruce Cape area of the Borough (outside City limits), coastal
erosion caused by storm-driven wave action threatens hiking trails and other public use areas in
Fort Abercrombie State Park as well as several homes. In the Bells Flats area of the Borough
(also outside City limits), storm water run-off during heavy rain and storm events is causing
erosion of the banks of Sargent Creek and the Russian River. Several homes and the Women’s
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Bay Fire Station are located near those streams. Although those buildings are not currently
threatened by erosion, continued erosion of those banks could pose a future threat.
Akhiok. Coastal erosion caused by seasonal storms and wave activity is eroding approximately
350 to 500-feet of beach next to the community. A November 2007 storm combined with high
tides destroyed 100-feet of the 350-foot long log retaining wall protecting the uplands above
the beach. Three roads used by residents to access the beach on the west side of the lagoon
were damaged during the storm event. Erosion occurred during this storm and has continued.
Vehicle use on the road along the lagoon is contributing to erosion by causing the edge of the
road to slide. The area in the northwest corner of the lagoon where the road to the airport is
located is subject to inland erosion of approximately 1.5-feet per year.
Chiniak. Storm-driven wave action is causing erosion along the shoreline and bluff on the
waterside of the State-maintained Chiniak Highway. That roadway links Chiniak to the City of
Kodiak, connecting residents to essential community services. Sections of the Chiniak Highway
may need to be relocated further inland due to that erosion.
Karluk. As noted previously, the village was relocated further inland in 1978 due to erosion
which caused a breach in the Karluk spit; this breach isolated the previous village site. A
present, the road between the airstrip and the lagoon is being eroded. The banks of the Karluk
Lagoon and Karluk River are periodically undercut by water level changes, flooding, boat traffic,
and storm events, which causes chunks of the bank to break off and fall into the water. The rate
of erosion along the lagoon and river is one foot per year.
Larsen Bay. High tides, wind, waves, and storm surges cause ongoing erosion in four locations.
One of the four eroding areas is on the spit that extends into Larsen Bay; another is southwest
of the base of the spit; the third is on the east side of the spit where it joins the mainland; and
the fourth is southeast of the community, where Boneyard Creek enters Larsen Bay. The
community estimated that in three of these four locations, advancing erosion has moved to
within 100 to 500 feet from at-risk structures. A roadway less than 100-feet from an eroding
beach was damaged during a storm event. A major erosion event occurred during a March
2003 storm, when about 4,100 feet along the shoreline was impacted by erosion.
Old Harbor. Storm surges, high tides, and wind-driven waves cause and contribute to erosion.
Erosion is occurring along the road at the head of the bay in Old Harbor, but does not currently
threaten any roads, residential areas, or businesses. The beach adjacent to the road on the spit
is eroding. The affected area is approximately 700 to 800 feet long, ranging from about four
feet high at the west end to ten feet high at the east end.
Ouzinkie. Ongoing shoreline and bluff erosion is caused by a combination of waves
undercutting at the toe of the bluff and shallow surface slides on the upper slopes. The bluff is
approximately 25 feet high. According to a 1983 Ouzinkie Erosion Study, the bluff is eroding at
a rate of about one foot per year. The study reports that wave action, surface water runoff, soil
fluctuation, and disruption of the natural vegetation are causes of and contributors to the
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erosion. The erosion survey indicated that localized surface erosion occurs, to a lesser extent, in
the community due to runoff and human activity.
Port Lions. Storm surges, high tides, and wind-driven waves cause and contribute to erosion.
The shoreline is eroding adjacent to Settler Cove in the Port Wakefield subdivision of the
community. Coastal erosion has occurred at several places along roadways. At present, there
does not appear to be an imminent threat to the roadways or to buildings. The shoreline is
being undercut, and the undercut areas drop into the cove. A 2005 Corps Navigation
Improvements Feasibility Report stated that east and southeast waves impact the Port
Wakefield area. The eroding shoreline area was reported at five to seven feet high and
approximately one mile long with the rate of erosion around three feet per year.
5.4.5.3 Erosion Consequences
5.4.5.3.1 Locations
At present, a detailed inventory of locations subject to erosion risk is not available. Completing
the inventory of locations subject to erosion is included in the erosion mitigation action items in
the following section.
5.4.5.3.2 Extents and Impacts
Based on past events and the criteria identified in Table 11 (Extent of Hazard Ranking), the
magnitude and severity of erosion impacts on Kodiak Island are considered limited in that
injuries that result from the hazard do not result in permanent disability, with the potential for
critical facilities to be shut down for more than one week, and more than 10% of property or
critical infrastructure being severely damaged.
For most erosion events, the impacts are likely to be highly-localized to small road segments
and/or one or a few buildings or other facilities. Total damages may range from a few thousand
dollars to perhaps several hundred thousand dollars in larger erosion events. However,
extreme erosion events from a major storm with unusually high waves that affected the coastal
areas of most or all Borough communities could result in damages of a million dollars or more.
The likely impacts of erosion events on Kodiak Island Borough are summarized in Table 14 on
the following page.
Table 19—Probable Impacts of Erosion Events

Categories
Areas Affected

Building and Contents
Damage
Streets and Roads
Air Transportation
Marine
Transportation

Probable Impacts on Kodiak Island Borough
The portions of all communities in the Borough immediately adjacent to the
coastline.
Limited potential for damage to one or a few buildings. A very remote
possibility of more widespread damage.
Localized road closers requiring repairs before reopening.
None expected.
Possible localized damage, to hear shore marine facilities.
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Electric Power
Water and
Wastewater
Telecommunications
Fuel Supplies
Emergency Shelter
Needs
Casualties

Possible localized damage, especially in areas where lines are along affected
roads.
Possible localized damage, especially in areas where lines are along affected
roads.
Possible localized damage, especially in areas where lines are along affected
roads.
None expected.
Very minor impacts, temporary shelter may be required for a small number
of families in severe events that affect several of more homes.
None expected.

5.4.5.3.3 Probability
Based on the Planning Team’s statements concerning previous erosion events and the criteria
identified in Table 10 (Probability Criteria), it is possible that erosion will occur within the next
five years, has up to 1 in 5 year’s chance of occurring (1/5=20 percent), and a history of events
is greater than 20% likely per year.
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5.4.6

Wildland/Urban Interface Fires

5.4.6.1 Overview
Fire has been a natural force in many parts of Alaska for thousands of years. Fires may cause
significant damage to property and may also result in deaths and injuries. For the purposes of
mitigation planning, three types of fires are considered: structure fires, wildland fires, and
wildland/urban interface fires.
Structure fires are fires in urban, suburban, or rural areas where structures (and contents) are
the primary fire fuel. Structure fires predominantly affect residential and other ordinary
buildings. However, structure fires may also affect other types of structures, including bulk fuel
storage or hazmat facilities. Fires affecting these types of facilities may be particularly
hazardous to both firefighters and nearby residents. Vehicle fires, pipeline fires, rail fires, and
aircraft fires generally have similar characteristics to fires at hazmat sites or structures.
Wildland fires are fires where vegetation (grass, brush, trees) is the only or primary fire fuel.
Wildland/urban interface fires are fires where the fire fuel includes both structures and
vegetation. The “urban” simply means an area with both structures and vegetation and
includes suburban and rural areas as well as densely-developed urban areas.
For mitigation planning, the emphasis is on wildland/urban interface fires because such fires
are analogous to natural disasters in that they may affect large developed areas and large
numbers of people.
5.4.6.2 Wildland and Wildland/Urban Fire Suppression in Alaska
Fire suppression strategies vary depending on the type of fire. For structure fires, the priorities
are typically: 1) get people at risk out of harm’s way, 2) prevent the fire from spreading to
adjacent structures, and 3) minimize damage to the structure affected. For wildland fires, the
primary strategy is to contain the fire and keep it from spreading. For wildland/urban interface
fires, containment of the fire is the primary strategy, as for wildland fires, but with a focus on
protected developed areas.
Responsibility for fire suppression in wildland areas of Alaska is shared between several
agencies, each of whom has areas of primary responsibility as shown on Figure 34. Fire
suppression in wildland/urban areas is shared between these agencies and local fire agencies.
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Figure 31—Wildland Fire Areas of Responsibility in Alaska

As shown above, the State of Alaska Department of Natural Resources (Forestry Division) has
primary responsibility for wildland fire suppression within Kodiak Island Borough.
Wildland fire suppression in Alaska differs somewhat from practices in the contiguous United
States. The Alaska Interagency Command Center, which coordinates the three fire agencies
shown on Figure 35, defines four levels of response for wildland fires:
Critical - These are the highest priority areas/sites for suppression actions and assignment of
available firefighting resources. Lands in wildland urban interface and other populated areas
where there is an immediate threat to human life, primary residences, inhabited property,
community-dependent infrastructure, and structural resources designated as National Historic
Landmarks qualify to be considered for this designation. This classification is applicable for an
entire village or town as well as a single inhabited structure.
Full - This option provides for protection of cultural and paleontological sites, developed
recreational facilities, physical developments, administrative sites and cabins, uninhabited
structures, high-value natural resources, and other high-value areas that do not involve the
protection of human life and inhabited property. Structures on or eligible for inclusion on the
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National Register of Historic Places and non-structural sites on the National Register are placed
within this category. Either broad areas or specific sites qualify to be designated as Full.
Modified - This option provides a management level between Full and Limited. The intent is to
balance acres burned with suppression costs and to accomplish land and resource management
objectives when conditions are favorable. Site-specific actions are taken as warranted.
Limited - Limited is designed for broad, landscape-scale areas where the low density and wide
distribution of values to be protected best allows for fire to function in its ecological role. Sites
that warrant higher levels of protection may occur within the boundaries of limited areas, and
actions to protect these sites will be taken when warranted without compromising the intent of
this management option.
The fire response level category color-coded key and the fire protection levels for Kodiak Island
Borough are shown in Figure 35.

Figure 32—Wildland and Wildland/Urban Fire Protection Levels

Figure 35 shows that the developed areas within the Borough are all in the “critical” fire
protection category, with other areas in lower categories. This reflects the priority for fire
suppression in all developed areas, even those with very limited development.
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5.4.6.3 Wildland/Urban Fire Hazard and Risk for Kodiak Island Borough
5.4.6.3.1
Location
The Alaska Department of Natural Resources, Division of Forestry, maintains records of
wildland and wildland/urban interface fires within state protected areas, categorized by the
four fire protection levels documented in the previous section. The Kenai/Kodiak State
Protection Area includes the Kenai Peninsula and the Kodiak Islands.
The Kenai/Kodiak State Protection Area has a total of 11.8 million acres with the following
protection levels:
•
•
•
•

Critical – 0.4 million acres;
Full – 3.5 million acres;
Modified – 1.8 million acres; and
Limited – 6.1 million acres.

Division of Forestry data for the most recent years for which data have been published are
summarized in Table 18.
Table 20—Kenai/Kodiak State Protection Area Fire Data.

Year
2017
2016
2015
2014
2013
2012
2011
2010
2009
2008
2007
2006
2005
2004

Number of Fires
21
95
69
105
78
30
60
33
35
31
31
30
52
56

Acres Burned
1,112
11
14,086
196,642
52
17
29
77
14,369
192
58,611
84
42,815
7,203

The only fire in Kodiak specifically discussed in the Division of Forestry Annual Reports for the
last seven years was the May 11, 2011 fire on Woody Island which burned 8.2 acres. This fire
was started by a youth camp instructor who was demonstrating the “proper use of a flare gun.”
The flare was shot over the ocean, but strong winds carried the burning material back over land
and ignited a grass fire.
The vast majority of reported wildland and wildland/urban interface fires in the Kenai/Kodiak
State Protection Area occur in the Kenai Peninsula. Most of these fires are human-caused and
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the much larger population of the Kenai Peninsula Borough, about four times greater than the
population of Kodiak Island Borough, results in a larger number of fire ignitions.
Wildland or wildland/urban interface fires are not common within Kodiak Island Borough,
although there are extensive areas with vegetative fuels, including grassy and forested areas.
To a large extent, the relatively low occurrence of such fires reflects the generally high levels of
precipitation.
However, there are typically at least several wildland or wildland/urban interface fires in the
Borough every year. Most of these are grass fires in or near developed areas, and these fires
are quickly extinguished by local fire agencies. The vast majority of such fires do not affect
structures. There are no known instances where wildland/urban interface fires have burned
structures within the Borough.
For Kodiak Island Borough, the greatest fire danger is in spring, especially March and April
before green-up due to the abundance of dead grass at lower elevations. Overall, the level of
wildland and wildland/urban fire hazard and risk is low in the Borough.
5.4.6.3.2
Extent and Impact
Historically, most wildland/urban interface fires have not resulted in significant damage to
buildings or infrastructure. For most future fires, the only impacts will be fire suppression
costs. However, some events may include damages to one or more buildings with perhaps
generally minor damage to above-ground utility infrastructure.
Based on past events and the criteria identified in Table 11 (Extent of Hazard Ranking), the
magnitude and wildland/urban interface fires on Kodiak Island are considered limited in that
injuries that result from the hazard do not result in permanent disability, with the potential for
critical facilities to be shut down for more than one week, and more than 10% of property or
critical infrastructure being severely damaged.
Table 19 summarizes the most likely impacts of future wildland/urban interface fires on the
Borough.
Table 21—Probable Impacts of Wildland/Urban Interface Fires

Categories
Areas Affected

Building and Contents
Damage
Streets and Roads
Air Transportation
Marine
Transportation
Electric Power

Probable Impacts on Kodiak Island Borough
The portions of all communities in the Borough adjacent to grasslands or
forested areas.
Limited potential for damages to one or a few buildings. A very remote
possibility of more widespread damage.
Very minimal impacts, limited to possible brief road closures.
Very minimal impacts, possible short duration closure for a fire near the
airport.
Negligible.
Possible outage from damage to above ground poles and transformers is
likely very limited.
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Water and
Wastewater
Telecommunications
Fuel Supplies
Emergency Shelter
Needs
Casualties

Negligible.
Possible outage from damage to above ground poles, towers and lines or
other system infrastructure, is most likely very limited.
Negligible.
Very minor impacts, temporary shelter may be required for a small number
of families in a large wildland/urban interface fire.
A small possibility of one or a few injuries or deaths in unusual fires. Most
fire will result in no casualties.

5.4.6.3.3 Probability
The probability of a major wildland/urban interface fire that would affect a large number of
structures, with potential damages in the range of several million dollars is not zero, but such
events appear extremely unlikely. Based on the Planning Team’s statements concerning
previous erosion events and the criteria identified in Table 10 (Probability Criteria), it is possible
that a wildland/urban interface fire will occur within the next five years, has up to 1 in 5 year’s
chance of occurring (1/5=20 percent), and a history of events is greater than 20% likely per
year.
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5.4.7

Severe Weather

Severe weather events include high winds, thunderstorms, hail, snow, ice, ivu, aufeis and
extreme temperatures. For Kodiak Island Borough, the types of weather events most likely to
result in significant damages or other impacts are floods, snow, and ice.
5.4.7.1 Overview
For Kodiak Island Borough, several types of weather events such as high winds, thunderstorms,
snow, ice, ivu, aufeis, and extreme temperatures may result in significant damages, while
others are likely to result in only minor damages or are unlikely to occur within the Borough.
Each of these weather-related types of hazards is evaluated in the following subsections. For
Kodiak Island Borough, the types of events most likely to result in significant damages or other
impacts are heavy rain, floods, snow, and ice.
5.4.7.1.1 Floods
There are several types of flooding that may affect portions of Kodiak Island Borough:
•
•
•
•

Coastal flooding, which is also known as storm surge flooding;
Riverine flooding, when waters overflow the banks of rivers and streams;
Storm water drainage flooding, when the capacity of storm water drainage systems in
urban areas is exceeded; and
Flash flooding, which is characterized by very rapid increases in water level.

Coastal flooding can occur in the low-lying coastal portions of every community within Kodiak
Island Borough. All of the coastal communities have experienced coastal flooding. Damage
from coastal flooding is often exacerbated by the combination of wave action and high current
velocities, which increases the level of damage. Small boat facilities, including docks, pilings
and boats, as well as adjacent on-shore buildings and infrastructure are most vulnerable to
damage in coastal flood events.
Riverine flooding can occur along any of the numerous rivers and streams within Kodiak Island
Borough. However, most of the rivers and streams run through unpopulated or very lightly
populated areas. Historically, however, there have been relatively few occurrences of riverine
flooding within developed areas.
Storm water drainage flooding is possible within some portions of the Kodiak City urban area.
Historically, there been relatively few occurrences of such flooding.
Flash flooding is possible due to extremely heavy rains and/or rapid snow melt, especially in
narrow steep canyons. However, such areas within Kodiak Island Borough are generally in
unpopulated areas. Flash flooding can also occur from dam failures. Dam failures are
addressed in Section 5.4.8.
There are no FEMA-mapped riverine- or coastal-floodplains within the Borough. The absence
of FEMA-mapped floodplains does not mean that there is no flood risk in the Borough. Rather,
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the absence of FEMA-mapped floodplains simply means that the population and the inventory
of buildings and infrastructure at risk from floods is deemed too small to warrant FEMA floodplain mapping.
The most recent flood event for the Borough occurred in October 2009. Heavy rains during the
period of October 6-21, 2009, resulted in a Presidential Declaration of major disaster: FEMA1865-DR, Alaska Severe Storms, Flooding, Mudslides, and Rockslides. This event resulted in
widespread minor flooding and erosion affecting local streams, along with several mudslides
and landslides. Much of the damage was to state and local road infrastructure, but there was
also damage to hydroelectric facilities and fish hatcheries. In this event, damage was
predominantly from mudslides and landslides, rather than from flooding. Alaska Department of
Transportation (DOT) closed roads and the airport. The hydroelectric plant was closed due to
flooding; necessitating the use of the diesel generators in order to supply power to the
community.
There are no documented occurrences of major damage from flooding of rivers or streams,
storm water drainage flooding, or flash flooding affecting the Borough. Thus, coastal (stormsurge) flooding is the primary flood hazard for the Borough
5.4.7.1.2
Snow Storms
Kodiak Island Borough experiences many snow storms each year. Kodiak has had snowfall in
every month of the year with the exception of June, July, and August. Snowfalls are common
between October and April, with occasional snow in September and May.
The maximum one-day snowfall of 19” occurred in February 1992. The Borough is generally
well-prepared for snow storms. Nearly all buildings are adequately designed for snow loads
and building damage from snow loads is infrequent.
5.4.7.1.3
Snow Avalanches
Snow avalanches occur wherever there are steep slopes with heavy snow accumulation.
Avalanches are common within the Borough, but most occur in undeveloped interior areas.
Figure 36 shows a qualitative evaluation of the level of avalanche risk in Alaska.
The avalanche potential is stated to be “medium” for most of the Borough, with “low” for the
northern most part of the islands, including most of the Kodiak urban area.
5.4.7.1.4
Ice Storms
Ice storms occur in the Borough but are not especially common. NOAA’s National Climate Data
Center Storm Database lists one ice storm event on February 15, 2008. The Ice storm maps
prepared by the American Lifelines Alliance show Kodiak with a low to moderate level of risk for
ice accumulation, as shown in Table 21. The numerical values for ice thickness are
approximate, estimated from the maps for each return period.
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Table 22—Ice Hazard Data for Kodiak Island Borough

Return
Period
(Years)
50
100
200
400

Radial Ice
Thickness
(Inches)
0.2
0.25
0.4
0.5

Radial ice thicknesses of 0.25 to 0.50 inches commonly result in some tree falls and some
damage to utility lines, but such thicknesses are unlikely to cause widespread damage. For
comparison, the maximum ice thicknesses for the 400-year return period in the lower 48 states
are 2.5 inches in the highest hazard areas.
Figure 33—Avalanche Hazard Map for Alaska

5.4.7.1.5
Extreme Temperatures, Aufeis, Ivu, and Permafrost
The strong marine influence on Kodiak’s climate precludes truly extreme temperatures. The
record low of -16 oF is low enough to perhaps result in a few domestic water pipes freezing and
bursting but does not pose a significant public health/safety risk. Similarly, the record high of
86 oF is not high enough to pose a significant public health risk.
The strong marine influence also means that hazards from aufeis (flooding when streams freeze
from the bottom up) or ivu (run-up of ice flows onto land) do not pose risk to the Borough.
Similarly, permafrost is not found within the Borough.
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5.4.7.1.6
Wind Storms
The maximum recorded fastest wind speed, 62 miles per hour, and the maximum recorded
gust, 83 miles per hour, are high enough to result in tree falls which may damage above ground
utility lines. Building damages at these wind speeds is likely to be very minor, with isolated roof
damage possible. Wind storms do not pose a significant risk to the Borough.
5.4.7.1.7
Thunderstorms, Hail, and Tornadoes
NOAA’s National Climate Data Center Storm Database does not list any thunderstorm, hail or
tornado events for Kodiak for the period of record from January 1995 to March 2018. Minor
thunderstorms or hail events may occasionally occur but are unlikely to result in significant
damage. The likelihood of a tornado in Kodiak is nearly nil.
5.4.7.2
Severe Weather Consequences for Kodiak Island Borough
5.4.7.2.1 Location
All of the coastal communities in the Borough have experienced at least minor coastal flooding.
However, no major coastal flood events have been recorded in recent years.
In general terms, harbor facilities, the airport, and buildings and infrastructure in all low-lying
coastal areas are at potential risk for coastal flooding. The Kodiak Emergency Operations Plan
calls out the Chiniak Road, with low-elevation sections having the potential to be at risk of
flooding. Areas especially subject to potential coastal flooding correspond in large part to those
areas identified as being at risk for coastal erosion.
Snowfall, wind storms, and temperatures are the main sources of severe weather hazards
within the Borough.
5.4.7.2.2 Extent and Impact
Based on past severe weather events and the criteria identified in Table 11 (Extent of Hazard
Ranking), the magnitude and severity of severe weather to the Island are considered critical
with injuries and/or illnesses resulting in permanent disability, complete shutdown of critical
facilities for at least two weeks, and more than 25% of property is severely damaged.
The most common damage in heavy snow and wind events is tree damage or tree falls, along
with damage to above ground utility lines. The primary impacts of storm events are disruption
of electric power and/or telecommunications, and disruption of transportation, including land,
marine and/or air transport all being disrupted, sometimes for several days or more.
The likely impacts of severe weather on Kodiak Island Borough are summarized in Table 20.
Table 23—Probable Impacts of Severe Weather Events

Categories
Areas Affected

Probable Impacts on Kodiak Island Borough
The portions of all communities in the Borough immediately adjacent
to the coastline, including harbor facilities, especially small boat
facilities. Avalanches occur in undeveloped interior areas. Storms can
affect populated areas.
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Building and
Contents Damage
Streets and Roads
Air Transportation
Marine
Transportation
Electric Power
Water and
Wastewater
Telecommunications
Fuel Supplies
Emergency Shelter
Needs
Casualties

Limited potential for damage to one or few buildings. A very low
likelihood of more widespread damage.
Possible localized road or highway closures.
Possible disruption of air transport in major events.
Possible localized damages to near shore marine facilities.
Possible localized damages.
None expected.
Possible localized damages.
Possible damage to facilities at very low elevations.
Very minor impacts; temporary shelter may be required for a small
number of families in severe events that effect several or more
homes.
None expected.

Most severe weather events are likely to result in only minor damages. Larger events may
cause significant damage, especially to small boat facilities, with damages ranging from
thousands to tens of thousands of dollars. Extreme storm surge events could result in damage
into the millions of dollars for small boat facilities as well as to buildings and infrastructure at
low elevations adjacent to the coast.
5.4.7.2.3 Probability
Based on the Planning Team’s statements concerning previous erosion events and the criteria
identified in Table 10 (Probability Criteria), it is possible that a severe weather event will occur
within the next three years, has up to 1 in 3 year’s chance of occurring (1/3=33 percent), and a
history of events is greater than 20% but less than or equal to 33% likely per year.
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5.4.8

Dam Failure

5.4.8.1 National Inventory of Dams
Dams are manmade structures built to impound water. Dams are built for many purposes
including water storage for potable water supply, livestock water supply, irrigation, or fire
suppression. Other dams are built for flood control, recreation, navigation, hydroelectric
power, or to contain mine tailings. Dams may also be multifunction, serving two or more of
these purposes.
The National Inventory of Dams (NID) which is maintained by the USACE is a database of
approximately 76,000 dams in the United States. The NID does not include all dams in the
United States. Rather, the NID includes dams that are deemed to have a high or significant
hazard potential and dams deemed to pose a low hazard if they meet inclusion criteria based
on dam height and storage volume. Low hazard potential dams are included if they meet either
of the following selection criteria: 1) exceed 25 feet in height and 15 acre-feet of storage, or 2)
exceed six feet in height and 50-acre feet of storage. There are many thousands of dams too
small to meet the NID selection criteria. However, these small dams are generally too small to
have significant impacts if they fail and are sometimes not considered for purposes of risk
assessment or mitigation planning.
This NID potential hazard classification is solely a measure of the probable impacts if a dam
fails. Thus, a dam classified as High Potential Hazard does not mean that the dam is unsafe or
likely to fail. The level of risk (probability of failure) of a given dam is not even considered in
this classification scheme. Rather, the High Potential Hazard classification simply means that
there are people at risk downstream from the dam in the inundation area, if the dam were to
fail. The NID potential hazard classification system for dams is summarized in Table 22.
Table 24—NID Hazard Potential Classification for Dams

Hazard
Potential
Classification
High
Significant
Low

Loss of Human Life

Effect on Property

Probable, one or more expected
None expected
None expected

Yes, but not necessary for this classification
Yes
Low and generally limited to the dam owner

Dams assigned to the high hazard potential classification are those where failure or misoperation will probably cause loss of human life. Failure of dams in the high classification will
generally also result in economic, environmental, or lifeline losses, but the classification is
based solely on probable loss of life.
Dams assigned to the significant hazard potential classification are those where failure or misoperation results in no probable loss of human life but can cause economic loss, environmental
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damage, or disruption of lifeline facilities. Significant hazard potential dams are often located
in predominantly rural or agricultural areas.
Dams assigned the low hazard potential classification are those where failure or mis-operation
results in no probable loss of human life and low economic and/or environmental losses.
Losses are principally limited to the dam owner’s property.
5.4.8.2 Alaska Dam Inventory
The State of Alaska Department of Natural Resources database of Alaska Dams includes 170
dams as listed in the 2013 State of Alaska Hazard Mitigation Plan. This inventory includes State
and Federal jurisdictional dams and some non-jurisdictional dams. However, most nonjurisdictional dams constructed since the original inventory was compiled in the early 1980s are
not listed. Furthermore, it is possible that some listed non-jurisdictional dams may no longer
be in operation.
A dam must meet at least one of the following criteria to be under the State’s jurisdiction:
(1) Has, or will have, an impounding capacity at maximum water storage elevation of 50 acrefeet and is at least 10 feet tall measured from the lowest point at either the upstream or
downstream toe of the dam to the crest of the dam. A dam with a structural height of 10 feet
or taller and that stores 50 acre-feet or more of water meets this description.
(2) Is at least 20 feet tall measured from the lowest point at either upstream or downstream
toe of the dam to the crest of the dam. A dam that is 20 feet or taller meets this description
regardless of its storage capacity.
(3) Poses a threat to lives and property as determined by the department after an inspection.
In other words, a barrier with a Class I (high) or Class II (significant) hazard potential
classification is a state jurisdictional dam, even if it does not meet the size criteria of 1 or 2
above.
The State of Alaska Dam Inventory uses a hazard potential classification which is similar, but not
identical, to the NID classification shown above in Table 22. The State classification is shown in
Table 23.
Table 25—State of Alaska Hazard Potential Classification for Dams

Hazard
Potential
Classification
Class I: High

Loss of Human Life

Effect on Property

Probable, one or more expected

Class II:
Significant

No loss of life expected, although
a significate danger to public
health may exist.

Irrelevant for classification but may include
the same losses indicated in Class II or III.
Probable loss of or significant damage to
homes, occupied structures, commercial or
high value property, major highways,
primary roads, railroads, or public utilities,
or other significant property losses not
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Class III: Low

Insignificant danger to public
health

limited to the owner of the barrier. Probable
loss of or significant damage to waters
identified under 11 AAC 195.010(a) as
important to spawning, rearing or migration
of anadromous fish.
Limited impact to rural or underdeveloped
land or secondary roads, and structures.
Loss or damage of property limited to the
owner of the barrier.

5.4.8.3 Dam Primer
In the simplest terms, dams are impervious structures that block the flow of water in a river or
stream, and thereby, impound water behind the dam. Dams have been built for thousands of
years from a wide range of materials, including earth, stone, masonry, wood, and concrete.
Large modern dams are predominantly embankment dams (built primarily from soil, rock, or
mixtures) or concrete dams.
Large modern dams almost always have control mechanisms such as gated spillways or outlet
pipes for releasing water in a controlled fashion. Typically, dams are operated to smooth
natural variations in water flow. During high water flow periods, water is stored behind a dam,
while in low water flow periods, water is released to increase flows. Controlled releases
typically result in lower peak (flood) flows and higher minimum flows than in uncontrolled
streams. The specific patterns of water storage and release vary from dam to dam, depending
on the primary purpose(s) of the dam and on a wide variety of economic, regulatory, and
environmental considerations.
5.4.8.4 Dam Nomenclature and Types of Dams
Modern dams, whether embankment dams or concrete dams, are typically constructed on a
foundation, which may be concrete, natural rock or soils, or compacted soils. Dams are usually
constructed along a constricted part of a river valley to minimize cost. Dams are also connected
to the surrounding natural valley walls, which become the abutments of the dam structure
itself.
Embankment dams are commonly termed earthfill or rockfill dams, depending on the primary
material used. Historically, a wide range of earth and rock materials have been used to
construct embankment dams, with various construction techniques including hydraulic fill and
compaction. Embankment dams are broad flat structures, typically at least twice as wide at the
base as their height. In cross section, embankment dams are typically trapezoidal, with a wide
flat base, sloping slides, and a narrower flat top.
Depending on the permeability of the materials used in an embankment dam, impervious
layers may be added to the upstream side of the structure or in the center core of the
structure. Embankment dams are subject to erosion by running water. Thus, modern
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embankment dams always have erosion-resistant materials used in the water release and
control mechanisms of the dam. Typically, concrete spillways with concrete or steel gates are
used to control releases. Many dams also have outlet pipe systems with concrete or steel pipes
as part of the water release control system.
Modern concrete dams fall into two major classes: gravity dams and arch dams. Concrete
gravity dams are designed on principles similar to embankment dams. Concrete gravity dams
are broad structures, generally triangular in shape with a flat base, a narrow top, a flat
upstream side and a broad sloping downstream side. Much of these dams’ capacity to
impound water arises from the weight of the dam. Typically, gravity dams are keyed into
bedrock foundations and abutments to increase the stability of the dam.
Concrete arch dams rely primarily on the strength of concrete to impound water. Concrete arch
dams are much thinner in cross section than concrete gravity dams and are always convex on
the upstream side and concave on the downstream side because concrete is much stronger in
compression than in tension. With this arch design, the pressure of impounded water
compresses the concrete and makes the dam stronger. Like concrete gravity dams, concrete
arch dams are also keyed into bedrock foundations and abutments to provide stability. A less
common variation of a concrete arch dam is a concrete buttress dam. Buttress dams are
arched or straight dams with additional strength provided by buttresses perpendicular to the
long axis of the dam.
5.4.8.5 Dam Failure Modes
Dam failures can occur at any time in a dam’s life; however, failures are most common when
water storage for the dam is at or near design capacity. At high water levels, the water force on
the dam is higher, and several of the most common failure modes are more likely to occur.
Correspondingly, for any dam, the probability of failure is much lower when water levels are
substantially below the design capacity for the reservoir.
For embankment dams, the most common failure mode is erosion of the dam during prolonged
periods of rainfall and flooding. When dams are full and water inflow rates exceed the capacity
of the controlled release mechanisms (spillways and outlet pipes), overtopping may occur.
When overtopping occurs, scour and erosion of either the dam itself and/or of the abutments
may lead to partial or complete failure of the dam. Especially for embankment dams, internal
erosion, piping or seepage through the dam, foundation, or abutments can also lead to failure.
For smaller dams, erosion and weakening of dam structures by growth of vegetation and
burrowing animals is a common cause of failure.
For embankment dams, earthquake ground motions may cause dams to settle or spread
laterally. Such settlement does not generally lead, by itself, to immediate failure. However, if
the dam is full, relatively minor amounts of settling may cause overtopping to occur, with
resulting scour and erosion that may progress to failure.
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For any dam, improper design or construction or inadequate preparation of foundations and
abutments can also cause failures. Improper operation of a dam, such as failure to open gates
or valves during high flow periods can also trigger dam failure. For any dam, unusual
hydrodynamic (water) forces can also initiate failure. Landslides into the reservoir, which may
occur on their own or be triggered by earthquakes, may lead to surge waves which overtop
dams or hydrodynamic forces which cause dams to fail under the unexpected load.
Earthquakes can also cause seiches (waves) in reservoirs that may overtop or overload dam
structures. In rare cases, high winds may also cause waves that overtop or overload dam
structures.
Concrete dams are also subject to failure due to seepage of water through foundations or
abutments. Dams of any construction type are also subject to deliberate damage via sabotage
or terrorism. For waterways with a series of dams, downstream dams are also subject to failure
induced by the failure of an upstream dam. If an upstream dam fails, then downstream dams
also fail due to overtopping or due to hydrodynamic forces.
5.4.8.6 Kodiak Island Borough Dam Inventory
The 2013 State of Alaska Hazard Mitigation Plan lists 27 dams within Kodiak Island Borough,
based on the 2011 Alaska State Dam Inventory. These dams are listed in Tables 24-28. The
importance of these dams varies markedly. For mitigation planning, the most important dams
are those which provide hydro-electric power and/or potable water supply for communities.
Using these criteria, the most important dams within Kodiak Island Borough are shown in Table
24.
Table 26—Kodiak Island Borough: Important Dams

Dam

Terror Lake

Function
Hydro-Electric Power

Community Served
Kodiak, Port Lions

Monashka Creek Dam

Potable Water Supply

Kodiak

Pillar Creek Dams
Bettinger Upper Reservoir Dam

Potable Water Supply
Potable Water Supply

Kodiak
Kodiak

Akhiok Dam

Potable Water Supply

Akhiok

Larsen Bay Hydro-Electric Dam

Hydro-Electric Power and
Larsen Bay
Potable Water Supply
Hydro-Electric Power and Potable
Water Supply
Ouzinkie
Potable Water Supply
Port Lions

Mahoona Dam
Port Lions Dam
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Table 27—Dams in Kodiak Island Borough, Under State Jurisdiction

DAM ID
Number Name
AK00073 Monashka Creek Dam
AK00185 Monashka Creek Dike

Borough
Kodiak Island
Borough
Kodiak Island
Borough
Kodiak Island
Borough
Kodiak Island
Borough
Kodiak Island
Borough
Kodiak Island
Borough
Kodiak Island
Borough
Kodiak Island
Borough
Kodiak Island
Borough
Kodiak Island
Borough
Kodiak Island
Borough

Nearby
Hazard Potential Emergency
Development Classification
Action Plan
Kodiak
Significant
Yes
Kodiak

Significant

Yes

Kodiak

Significant

Yes

Kodiak

Significant

Yes

Kodiak

Significant

Yes

Kodiak

Significant

Yes

Kodiak

Significant

Yes

Kodiak

Low

Not Required

Kodiak

Low

No

Kodiak

HIgh

Yes

Old Harbor

Low

No

AK00207 Mahoona Dam

Ouzinkie

Significant

No

AK00092

Alitak Cannery High

No

Alitak Cannery Low

Not Required

Alitak Cannery Significant

No

Alitak Cannery Low

Not Required

Remote

Low

Not Required

Whitney
Fidalgo

Low

Not Required

AK00020 Pillar Creek Dam No.1.A
AK00072 Pillar Creek Dam No.1.B
AK00070 Pillar Creek Dam No. 2.A
AK00071 Pillar Creek Dam No. 2.B
AK00021 Pillar Creek Dam No. 2.C
AK00171 Pillar Creek Dam No. 3
AK00098 Stover Dam
AK00022 Bettinger Upper Reservoir
Dam
AK00166 Old Harbor City
Dam1

AK00091
AK00090
AK00095
AK00086
AK00094

Kodiak Island
Borough
Alitak Cannery Dam
Kodiak Island
#1
Borough
Alitak Cannery Dam
Kodiak Island
#2
Borough
Alitak Cannery Dam
Kodiak Island
#3
Borough
Alitak Cannery Dam
Kodiak Island
#4
Borough
Chiniak Satellite Station Dam Kodiak Island
Borough
Uyak Cannery Dam
Kodiak Island
Borough
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Table 28—Dams in Kodiak Island Borough, Under Federal Jurisdiction

DAM ID
Number

Name

Borough

AK00153

Karluk Lagoon Dam

AK83009

Shotgun Creek
Diversion Dam
Terror Lake

Kodiak Island
Borough
Kodiak Island
Borough
Kodiak Island
Borough

AK83008

Table 29—Dams in Kodiak Island Borough, Non- Jurisdictional

DAM ID
Number Name
AK00030 Big Kitoi

AK00088 Larsen Bay
AK00154 Old Karluk Dam
AK00089 Port Lions Dam
AK00167 Port Wakefield Dam
AK00156 Zachar Bay Fisheries Dam

Borough
Kodiak Island
Borough
Kodiak Island
Borough
Kodiak Island
Borough
Kodiak Island
Borough
Kodiak Island
Borough
Kodiak Island
Borough

Karluk

Hazard
Potential
Classification
Low

Remote

Low

No

Remote

Low

No

Nearby
Development

Emergency
Action Plan
No

Nearby
Hazard Potential Emergency
Development Classification
Action Plan
Fish Hatchery Low
Not Required
Larsen Bay

Low

Not Required

Old Karluk

Low

Not Required

Port Lions

Low

Not Required

Port Wakefield Low

Not Required

Remote

Not Required

Low

The following dams are in service, but are not listed in the State of Alaska Dam Inventory:
•
•
•

Larsen Bay Hydroelectric Dam,
Akhiok Dam, and
Two diversion dams at the Terror Lake hydroelectric facility:
o Falls Creek Diversion Dam, and
o Rolling Rock Creek Diversion Dam.

The information in the above tables is subject to verification and should be used with caution.
The Alaska Dam Inventory Database is incomplete; most non-jurisdictional dams constructed
since the early 1980s are not included. The state database does not have emergency action
plan data for Federal Responsibility Dams. Some dams in the above inventory may no longer be
in operation.
5.4.8.7 Dam Failure Risk Assessment: Kodiak Island Borough
The Alaska State Dam Inventory lists the following dams as having high or significant hazard
potential per Table 28.
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Table 30—Kodiak Island Borough Dams with High or Significant Hazard Potential

DAM ID
Number Name
AK00073 Monashka Creek Dam
AK00185 Monashka Creek Dike
AK00020 Pillar Creek Dam No.1.A
AK00072 Pillar Creek Dam No.1.B
AK00070 Pillar Creek Dam No. 2.A
AK00071 Pillar Creek Dam No. 2.B
AK00021 Pillar Creek Dam No. 2.C
AK00022 Bettinger Upper Reservoir
Dam
AK00207 Mahoona Dam
AK00092 Alitak Cannery Dam
#1
AK00090 Alitak Cannery Dam
#3

Borough
Kodiak Island
Borough
Kodiak Island
Borough
Kodiak Island
Borough
Kodiak Island
Borough
Kodiak Island
Borough
Kodiak Island
Borough
Kodiak Island
Borough
Kodiak Island
Borough
Kodiak Island
Borough
Kodiak Island
Borough
Kodiak Island
Borough

Nearby
Hazard Potential Emergency
Development Classification
Action Plan
Kodiak
Significant
Yes
Kodiak

Significant

Yes

Kodiak

Significant

Yes

Kodiak

Significant

Yes

Kodiak

Significant

Yes

Kodiak

Significant

Yes

Kodiak

Significant

Yes

Kodiak

HIgh

Yes

Ouzinkie

Significant

No

Alitak Cannery High

No

Alitak Cannery Significant

No

IMPORTANT NOTE: the above hazard potential classification is not a risk or vulnerability
assessment. Rather, the high or significant hazard potential simply indicates the potential
damages if the dam were to fail. This classification does not consider the probability of failure
which is likely very low for most of these dams. Thus, for example, a new dam conforming to all
current safety requirements would still be classified as “high” potential hazard, if the potential
inundation area includes developed areas.
Most of the larger dams within Kodiak Island Borough have been inspected in recent years.
However, there are important caveats on these inspections. Typically, dam inspections are
focused on deficiencies for normal operations or flood conditions and do not include detailed
seismic risk assessments. Furthermore, many of the small dams in the remote villages may not
have been inspected for many years. These small dams are very important for the villages,
even if they are classified as “non-jurisdictional” with no oversight by either the state or the
federal government.
5.4.8.7.1 Mahoona Dam
The Mahoona Dam provides both potable water and hydroelectric power for the City of
Ouzinkie and is a critically important facility for the City. A field inspection report by the Alaska
Department of Natural Resources Dam Safety and Construction Unit has concluded that the
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dam is unsafe and unserviceable. The community has had to lower the water level and manage
it for drinking water only. Even with this diminished water storage, the dam is still considered
an imminent threat to the community. Furthermore, the necessity of replacing the
hydroelectric power generation with much more expensive diesel-fueled generation places a
substantial economic burden on the community as well as decreasing the reliability of critical
electric power supply, by relying on a single source.
The main dam structure is wooden timber buttress dam, an archaic dam design, that is rarely
used today. There are also earthen saddle dikes at both ends of the wooden buttress dam and
a concrete spillway. The dam inspection revealed two major structural deficiencies:
•
•

Diminished structural integrity of the timber section due to degradation of wooden
structural members, and
The absence of a stilling basin at the downstream end of the spillway, with subsequent
erosion and undermining of the spillway.

Given the importance of this dam to the community, including life safety risk from dam failure
and the economic burden of diesel-fueled power generation, the repair, retrofit and/or
replacement of the dam is an urgent priority for the City of Ouzinkie.
5.4.8.8 Potential Consequences of Dam Failures
5.4.8.8.1 Location
Twenty-seven dams are location on the Island of Kodiak.
5.4.8.8.2 Extent and Impacts
Based on past events and the criteria identified in Table 11 (Extent of Hazard Ranking), the
magnitude and severity of dam failure to the Island are considered critical.
5.4.8.8.3 Probability
Based on the Planning Team’s statements concerning the absence of previous dam failures in
Kodiak and the criteria identified in Table 10 (Probability Criteria), it is unlikely that a dam will
fail within the next 10 years, has up to 1 in 10 year’s chance of occurring (1/10=10 percent), and
the event is unlikely, although possible, to occur.
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5.4.9

Technological (Transportation, Fuel, and Utilities)

The previous sections dealt with each of the major natural hazards impacting Kodiak Island
Borough including earthquakes, tsunamis, severe weather, floods, volcanic hazards, and others.
These sections evaluated each of the natural hazards and the risk arising from the hazards as
they impact the buildings, infrastructure, and people of Kodiak Island Borough.
Each of these natural hazards may result in not only damage to buildings but also damage to
and disruption of transportation, fuel supplies, and utility systems. Furthermore,
transportation, fuel supplies, and utilities are also subject to disruption from anthropogenic
hazards, including dam failures, HAZMAT incidents, accidents, or deliberate malevolent actions.
Evaluating the potential damage and disruption of transportation, fuel supplies, and utility
systems from each hazard is part of the risk assessment for each locality affected by a natural
hazard. For Kodiak Island Borough, and especially for the remote populations, the importance
of transportation, fuel supplies, and utility systems is further amplified by the isolation (with
access only by air or sea) and the relatively harsh climatic conditions during much of the year.
For example, in late 2007, Karluk was deprived of a fuel shipment due to a weather event which
precluded delivery from the fuel barge. As a result, Karluk was in peril of running out of heating
fuel, which would make it difficult to continue to occupy homes during the winter months, and
diesel to run the electric generators, which would also result in loss of the potable water
supply. This example emphasizes the critical importance of reliable fuel and utility systems,
especially for the isolated communities, and especially in post-disaster times when
communities may be even more isolated for a significant time period.
5.4.9.1 Transportation Systems
5.4.9.1.1 Airports
The seven airports within Kodiak Island Borough are listed in Table 29, along with a synopsis of
their vulnerability to various hazards. All of the airports are subject to frequent closures during
periods of severe weather or limited visibility. Durations of closures may range from a few
hours to several days or longer.
The six village airports are especially prone to closures because these are unattended, with
most being visual approach airports with no runway lighting. However, the Larsen Bay,
Ouzinkie, and Port Lions airports have runway lighting, a rotary beacon, and a lighted windsock.
The Old Harbor and Akhiok airports are slated for future runway lighting. The unlisted Karluk
Airport is not slated for future lighting.
Table 31—Kodiak Island Borough Airports

Airport
Kodiak
Ahkiok
Karluk

Earthquake
Moderate
Low
Low

Level of Risk
Tsunami
High
Low
Nil

Severe Weather
High
Very High
Very High
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Larson Bay
Old Harbor
Ouzinkie
Port Lions

Low
Low
Low
Low

Nil
Nil
Nil
Low

Very High
Very High
Very High
Very High

The Kodiak Airport is below 20 feet in elevation and subject to inundation during major tsunami
events. Figure 37 shows the area inundated during the 1964 tsunami, along with model results
for other tsunami events (Suleimani and Others, Tsunami Inundation Scenarios for the Kodiak
Area). The red line (greatest inundation) indicates the 1964 tsunami limits.
Figure 34—Tsunami Map for Kodiak Airport

Tsunami impacts at the Kodiak Airport would include damage to buildings and approach
lighting, along with deposition of debris. Under emergency conditions, it appears likely that the
airport could be re-opened relatively quickly, with outages longer than a few days unlikely.
The six village airports are at higher elevations and have low or nil probability of tsunami
damages.
Earthquake damage at airports may include damage to buildings, nonstructural equipment and
other infrastructure such as approach lighting, as well as runway damage from settlement or
lateral spreading. The Kodiak airport is more vulnerable to such damage because of the greater
inventory of buildings and supporting infrastructure and also because the larger planes using
the Kodiak airport have more stringent runway requirements than the small planes using the
village airports.

96

The overall earthquake risk at the Kodiak airport is designated as “moderate” because, under
emergency conditions, damage to buildings and other infrastructure would not be likely to
completely close the airport, especially for emergency operations. Possible runway damage
from settlement or lateral spreading could probably be repaired (with at least temporary
repairs to restore function) quickly. Thus, loss of service for more than a day or two seems
unlikely.
The village airports have minimal buildings or infrastructure other than the gravel runways and
have less earthquake vulnerability than the Kodiak airport.
These conclusions about the level of earthquake and tsunami risk at the airports should be
regarded as preliminary. More definitive conclusions would require a quantitative seismic risk
evaluation of airport facilities and infrastructure.
5.4.9.1.2
Harbor Facilities
All of the communities within Kodiak Island Borough depend heavily on sea transport for
delivery of fuel and supplies. All of the communities have dock or harbor facilities, with the
exception of Akhiok and Karluk which have only skiff haul out beach areas.
All of these harbor and dock facilities are subject to closures or restricted operations during
severe weather conditions. For Karluk, the beach road between the bulk fuel facility and the
village is subject to being impassible from erosion from waves or from surface water drainage
which crosses the road.
All of these harbor or dock facilities are subject to significant tsunami damage and are also
likely to have some degree of earthquake risk. The level of risk will vary depending on the types
of facilities (docks, buildings, loading ramps, cranes, etc.). More definitive conclusions about
the level of tsunami and earthquake risk for these dock and harbor facilities would require a
quantitative engineering risk evaluation of these facilities. These harbor facilities are
summarized in Table 30.
Table 32—Kodiak Island Borough Harbor Facilities

Community

Cargo Dock

Type of Harbor or Dock Facility
Ferry or
Cannery
Small Boat
Ocean Dock
Dock
Harbor
X
X
X

Kodiak
X
1
Ahkiok
Karluk1
Larson Bay
X
X
Old Harbor
X
X
Ouzinkie
X
X
Port Lions
X
X
1
Ahkiok and Karluk have no dock or harbor facilities (only skiff haul out areas).

Float Plane
Facility
X
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5.4.9.1.3
Roads and Bridges
Kodiak Island Borough has a limited network of roads, totaling about 100 miles. Most of these
roads are local roads within Kodiak City and surrounding areas or within the remote
communities.
Roads are subject to temporary closures from many types of events, including heavy snow,
avalanches, flooding, landslides, earthquake, or tsunami. Roads are also subject to closures
from bridge damage from any of the above hazards. The 1964 earthquake and tsunamis caused
about $5,000,000 (1964 dollars) in damage to the highway system. In 1964, about 18 miles of
roadway and 22 bridges were destroyed by tsunamis or had to be replaced because of regional
and local subsidence.
The most important road is Rezanof Drive which connects Kodiak City with critical facilities
south of the City, including the cargo docks, the airport, and the U.S. Coast Guard Base.
Rezanof Drive is subject to all of the hazards noted above. However, closures from snow,
avalanches or flooding are likely to be localized and of relatively short duration. Closures from
landslides, earthquakes, or tsunamis could be more widespread, with longer durations.
In some locations along this key road, remediation of avalanche, flood, or landslide hazards
might be possible from an engineering perspective, although perhaps not cost-effective.
Similarly, it might be possible to reduce earthquake hazards due to lateral spreading or
liquefaction. However, given the economic realities, it is also important to include the
possibility of road closures from any of these possible hazards in emergency response planning
and preparation.
FEMA mitigation grants might be possible for Rezanof Drive mitigation projects. However,
FEMA grants require a benefit-cost ratio greater than 1.0 for eligibility, with most of the
benefits typically arising from the calculated economic impacts of road closures, for which
FEMA uses a per vehicle per hour of delay/detour value. Because the traffic count is relatively
low on this key road, it may be difficult, but perhaps not impossible, to demonstrate benefitcost ratios above 1.0 for possible mitigation projects.
5.4.9.2
Bulk Fuel Facilities
All of the communities within Kodiak Island Borough are heavily dependent on fuel supplies,
which are typically delivered by fuel barges to bulk storage facilities. Fuel supplies are essential
for land and marine transportation, for electric power generation using diesel generators, and
for heating of residential, commercial, and public buildings.
There are twelve bulk fuel storage facilities within Kodiak Island Borough. Eight of these
facilities are located in the six remote villages: Akhiok, Karluk, Larsen Bay (2), Old Harbor (2),
Ouzinkie, and Port Lions. The four larger facilities are located at the U.S. Coast Guard Base (2)
and in Kodiak City (2). The primary hazards posing risk to these storage facilities are
earthquakes and tsunamis, both of which may cause damage to storage tanks or to piping and
ancillary equipment. Such damages could range from minor damage that could be quickly
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repaired, to major damage requiring lengthy repair times, or even complete failure of the tanks
with loss of the stored fuels.
Failures of these facilities would have two main consequences: 1) loss of critical fuel supplies,
and 2) possible environmental impacts from fuel spills (with the severity depending on the
adequacy of containment at each site).
Golder Associates completed a seismic hazard evaluation (including tsunamis and landslides) of
these facilities in 2002. These results are summarized in Tables 31 and 32.
Table 33—Village Bulk Fuel Facilities

Hazard

Akhiok

Karluk

Liquefaction
Land Slides
Tsunami
Surface Fault Rupture
Tank Failure
Pipeline Failure
Large Spills

Low
Low
Medium
Low
Medium
Medium
High

Low
Low
Low
Low
Low
Low
High

Larson Bay
City
Cannery
Low
Low
Low
Low
Medium Medium
Low
Low
Medium Medium
Medium Medium
Low
High

Old Harbor
City
AVEC
Low
Low
Medium Medium
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Ouzinkie
Low
Low
Low
Low
Medium
Medium
Medium

Port
Lions
Low
Low
Low
Low
Low
Medium
Low

Since the Golder Associates study was completed, the fuel storage tanks for Ahkiok, Larsen Bay
and OId Harbor have been replaced with new tanks which are generally located in safer and
more convenient areas. Thus, the risks for these new tanks are lower than indicated in Table
31.
Table 34—Large Bulk Fuel Facilities

Hazard
Liquefaction
Land Slides
Tsunami
Surface Fault Rupture
Tank Failure
Pipeline Failure
Large Spills

Kodiak City
North Pacific
Petro Marine
Low
Low
Low
Low
Low
High
Low
Low
Low
Low
Low
Low
Low
Medium

ISC Kodiak
Low
Low
Low
Low
Medium
Low
Low

USCG

Air Station
Low
Medium
Low
Low
Medium
Low
Low

The above classifications of low, medium, or high seismic risk are qualitative. Low risk means
that the hazard is “unlikely.” Medium risk means that the hazard is likely, but requires further
investigation to confirm. High risk means that the hazard is likely and does not require further
investigation to confirm.
The Golder Associates Report has a summary table (Table 1 in the Golder Report) of the
description and condition of the village facilities.
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•

•

The tank condition for many of the tanks is stated to be poor or fair, with significant
corrosion, with only the Port Lions’ tanks rated good. However, the new tanks in
Akhiok, Larsen Bay, and Old Harbor are certainly in excellent condition.
The pipelines in Larsen Bay, Ouzinkie, and Port Lions were noted to lack flexible
connections, which greatly increases the risk of pipeline failures in earthquakes. The
new tanks in Akhiok, Larsen Bay, and Old Harbor have flexible connections.

The Golder Associates Report also has a summary table (Table 6 in the Golder Report) of
seismic hazard criteria for the large facilities. Highlights of this summary are given below, along
with comments where the Golder Report may not be accurate.
•
•
•

•
•

The North Pacific Fuel Tank farm is near, but probably outside of the risk zone, for the
Pillar Mountain landslide.
The tsunami risk for the Petro Marine Fuel Tank farm is stated as high, although the site
is above the 1964 inundation level.
The tsunami risk for the Air Station Fuel Tank farm is stated as low, although the site is
annotated the same as the Petro Marine site (less than 20’ above the 1964 inundation
level).
None of the tanks have flexible pipeline connections.
None of the tanks are anchored, except for two of the ISC Kodiak tanks.

For Kodiak Island Borough, there is an additional, important fuel supply vulnerability. Many
residential, commercial, and public buildings have external above ground fuel tanks for heating
fuel. In many cases, the supports holding these tanks may not be seismically adequate with
failures possible or likely in seismic events. Such failures would result in loss of heat, which
would be very serious during cold months, as well as resulting in spills of hazardous materials.
This vulnerability could be easily mitigated by an education/outreach program with sketches of
suitable, but simple tank anchorage methods that could be implemented by building owners or
residents.
5.4.9.3 Utility Systems
For Kodiak Island Borough, the most important utilities are electric power, potable water and
telecommunications. Wastewater utilities are important, but probably less critical to a
community in the time period immediately after a major disaster, such as a major earthquake.
The utility systems within Kodiak Island Borough include the large systems serving the City of
Kodiak and the immediate surrounding areas as well as the very small systems serving the six
remote villages.
Evaluation of hazard mitigation projects for utility systems have some commonalities between
systems that we briefly review before addressing each major utility system in turn.
Utility systems such as potable water, wastewater, natural gas, telecommunications, and
electric power are all networked systems. That is, they consist of nodes and links. Nodes are
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centers where something happens - such as a pumping plant, a treatment plant, a substation, a
switching office and the like. Links are the connections (pipes or lines) between nodes.
Risk assessments for utility systems are similar to risk assessments for buildings, in that the
inventory of utility components is overlaid on the hazard map, and the vulnerability of utility
components is evaluated for the hazards impacting the utility. A major difference arises,
however, because of the networked nature of utilities. As a simple example, consider an
electric utility which suffers damage to 10% of its transmission lines. The extent of service
outage might be essentially zero if there are redundant lines with sufficient capacity to handle
the demand for electric power. Or, the extent of service outage might be 100% if the damaged
lines provide the sole power feed for a community. Thus, the operating characteristics and
network characteristics (especially the amount of redundancy) must be considered. In
conducting risk assessments or evaluating hazard mitigation projects for utility systems, the
networked nature of such systems must be considered. The extent or lack of redundancy for
particular elements in a system profoundly affects the extent to which a given level of damage
results in system outages.
The general procedure for conducting a risk assessment or evaluating a hazard mitigation
project for a networked utility system is outlined below in six steps.
1) Overlay utility system components with hazard maps;
2) Estimate the vulnerability of each component to impacts from each hazard;
3) From the estimated amount of damage to the system and the system’s network operating
characteristics, estimate the extent and duration of service outage;
4) From the damage estimates and the resources available, estimate the restoration time;
5) From the service outage (number of customers and duration) estimate the economic impacts
of such loss of service; and
6) If a mitigation project is being evaluated, estimate the reduction in direct damages and the
reduction in service interruption attributable to the mitigation project.
An important caveat for conducting risk assessments or evaluation of hazard mitigation projects
for networked utility systems is that specialized expertise is often required. The analyst must
thoroughly understand the operating characteristics of utility system components and their
vulnerability to each hazard as well as thoroughly understand the network operating
characteristics of the system as a whole. In the absence of sufficient experience and expertise
risk assessments or evaluation of hazard mitigation projects may produce inaccurate and
misleading results.
The following sections briefly review utility systems with emphasis on identifying the system
components which are most vulnerable to damage and loss of service from hazards covered in
this Mitigation Plan: flooding, winter storms, and earthquakes. Such components are logical
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targets for high priority mitigation projects whenever important components are subject to the
hazards.
5.4.9.3.1 Electric Power Systems
The electric power system is central to the functioning of a modern society. The impacts of loss
of electric power are large: residential, commercial, and public customers are all heavily
dependent on electric power for normal functioning. Furthermore, other utility systems,
especially water systems, are heavily dependent on electric power for normal operations. Loss
of electric power, therefore, may have large impacts on affected communities, especially if
outages are prolonged.
There are six electric power grids within Kodiak Island Borough. The Kodiak Electric Association,
by far the largest, provides power to the City of Kodiak, the surrounding communities, the U.S.
Coast Guard Base, and Port Lions. The other five grids are small self-contained systems in
Akhiok, Karluk, Larsen Bay, Old Harbor, and Ouzinkie.
Electric power systems have somewhat complex operating characteristics, which are briefly
summarized here. Electric power systems have three main parts: generation, transmission, and
distribution.
Generation is the production of electric power. Generating plants can be hydroelectric, fossil
fuel (oil, gas, or coal), nuclear, or various renewable fuels (wind, solar, biomass, etc.). For
Kodiak Island Borough, power is generated by hydroelectric facilities and by diesel-fired
generators. Overall, about 63% of the power generation is hydroelectric and 37% diesel.
Hydroelectric generation facilities include the 22.5-megawatt (MW) Terror Lake facility and
small facilities in Larsen Bay and Ouzinkie, with capacities of 1.5 MW and 0.125 MW,
respectively. The Kodiak Electric Association (KEA) has eight diesel generators in the City of
Kodiak with a total capacity of 28.8 MW. KEA operates a 2.5 MW diesel unit owned by the U.S.
Coast Guard and a 7 MW unit which provides electric power and steam to the U.S. Coast Guard.
KEA also has small diesel generators in Port Lions with 1.1 MW of standby capacity.
Larsen Bay and Ouzinkie have diesel generators to supplement hydroelectric power. Ahkiok,
Karluk, and Old Harbor rely only on local diesel power generation.
KEA has a 138-kV transmission system which carries power from Terror Lake to Kodiak and Port
Lions. KEA has a distribution system of lower voltage lines and substations, which carries power
from transmission system substations to neighborhoods and, eventually, to individual
customers. The village electric systems have small low voltage distribution systems within their
communities.
Long-duration system-wide power outages are unlikely for KEA because of the redundancy of
power sources and the fairly high degree of redundancy for other key system components.
However, system-wide outages can and do certainly occur, as evidenced by the outage on
February 14, 2008. A faulty transformer at the Airport Substation triggered the system-wide
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outage. Power to the town side of the substation was restored in less than 30 minutes; power
restoration to the U.S. Coast Guard base took about 90 minutes, while the Bells Flats, Chiniak,
and Pasagshak areas were without power for more than two hours.
System-wide power outages are more likely for the five stand-alone village power grids because
of limited (or nil) redundancies and limited repair capacities.
The most frequent power outages are localized outages due to failure of the local distribution
system lines. Local distribution lines and/or poles may fail from high winds, ice or snow
loading, or from tree falls, as well as from human-caused events such as vehicles hitting poles.
Outages are also possible from landslides, tsunami damage to distribution lines, and from
earthquake damage to generating facilities, substations, or distribution transformers.
Transmission lines are typically much more robust than distribution lines but may still fail in
extreme storm events or from landslides.
The most common mitigation projects to reduce the frequency and duration of electric power
outages include: augmenting tree trimming programs and hardening lines and poles in locations
where ice loading or wind effects result in repeated outages. In some cases, adding
connections to improve redundancy of power feed paths and adding disconnect switches to
minimize areas affected by any given failure are also worthwhile.
KEA’s hydroelectric power facilities and some of the substations are relatively recent, and
seismic design provisions were included in their design. Large diesel generation plants
generally perform relatively well in earthquakes, because the supports necessary for heavy
rotating equipment also provide some degree of seismic capacity. However, electric utilities
commonly have many widespread seismic vulnerabilities including inadequate anchorage of
transformers and other substation yard equipment and inadequate anchorage of other control,
monitoring, and metering equipment. Similarly, pole or pad-mounted distribution transformers
and switchgear may not be seismically robust.
Site visits to some of the remote village generating facilities suggest that non-structural
vulnerabilities may be common in many of these facilities. Furthermore, the dams for Larsen
Bay and Ouzinkie may or may not be seismically adequate.
A more quantitative evaluation of the seismic vulnerability of the six electric power grids within
Kodiak Island Borough would require system-wide seismic risk assessments on a component by
component basis, including both buildings and all system elements. Such a study should
include not only the vulnerability to earthquake ground motions but also the vulnerability to
tsunamis and landslides. Given the importance of electric power to each community, such a
study is a high priority action item.
Emergency operations planning is also very important for electric utilities to ensure adequate
supplies of back-up equipment, repair parts, and equipment. Such planning is especially
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important for Kodiak Island Borough because mutual aid from other utilities, if any, will likely
take a considerable time period after a major event.
5.4.9.3.2 Potable Water Systems
The water supply sources for Kodiak City and surrounding communities include the reservoirs
impounded by the Monashka and Pillar Creek Dams. Water supply sources for Akhiok, Larsen
Bay, Ouzinkie, and Port Lions are reservoirs impounded by small local dams. The water supply
sources for Karluk and Old Harbor are infiltration galleries for ground water, rather than
reservoirs.
The Kodiak water system has a modern water treatment plant. The remote village water
systems have very small scale, limited treatment facilities.
Water systems may have vulnerability to many types of hazards, including earthquakes,
tsunamis, landslides, and floods. The operability of water systems is also contingent upon the
availability of electric power. Thus, winter storms or any other hazard event which interrupts
electric power may also interrupt water supplies.
All of the principal elements of a water system may be vulnerable to any or all of these hazards
including: dams, water storage tanks, treatment buildings, treatment equipment, pumping
plants, underground pipes, etc.
Water systems are also subject to pipe damage in earthquakes. Such pipe damage is more or
less inevitable because some level of pipe damage will occur in major earthquakes regardless of
pipe materials or other design parameters. The impacts of pipe damage on customer service
can be reduced by having redundant flow paths and by having adequate valves so that
damaged sections can be valved off for repair, without necessitating shutdowns of larger
portions of the systems.
Common mitigation projects for water systems include flood protection for treatment plants,
providing back-up power, moving pipes from active landslide areas, and seismic upgrades for
dams and treatment plants. Emergency operations planning is also important to ensure
adequate supplies of pipes and other materials necessary for post-earthquake repairs.
5.4.9.3.3 Telecommunications Systems
Communications to/from Kodiak Island Borough have always been somewhat difficult because
the island’s isolation and frequent severe weather conditions. Modern telecommunications
between the island and the mainland include radio systems, satellite systems, and terrestrial
cables including the fiber optic cable to the Kenai Peninsula which was completed in December
2006.
All of these communications systems are more reliable, with fewer outages than pretechnology communications by mail ships only. However, radio and satellite systems are both
subject to disruptions in unusually severe weather conditions. All of the modern
104

communications modes are subject to disruptions from earthquakes or other natural hazards
which damage key links or nodes in the systems.
Within Kodiak Island Borough, above ground communications lines are subject to outages from
the same types of events (wind, snow, ice, accidents) that disrupt above ground electric power
lines. However, such failures are significantly less common than failures of electric power lines.
The better performance of communications cables arises in part because the electrical cables
are always highest on the poles, thus a falling branch is usually first resisted by the power
cables. Also, because the voltage levels in communications cables are much lower than those in
power cables, the communication cables are not subject to “burn down” or shorting if windswayed cables touch each other or get too close.
Tsunamis may result in localized damage to above ground communications lines. However,
earthquakes pose the greatest risk for long duration widespread communications outages.
Historically, telecommunications systems have generally performed better than other utilities
in major earthquakes, with fewer outages and shorter durations of outages than other utilities.
This better performance results from differences in the seismic vulnerability of communications
equipment and because communications systems almost always have backup power sources
(batteries and/or generators).
The undersea fiber optic link to the mainland could be broken in a major earthquake from sea
floor uplift or downlift or from seismically-triggered undersea landslides.
For emergency planning purposes, it is very important to recognize that telecommunications
systems almost always experience system overload conditions after major earthquakes or other
major disasters. Typically, switching capacity is adequate to handle simultaneous calls from
only a fraction of total customers, sometimes only 10% or 20%. After a major disaster,
exceptionally heavy call demand means that customers may not be able to get a dial tone for
extended time periods, even if systems have no damage. The system overload conditions
typically apply for two or three days. This likelihood of system overload should be considered
in emergency response planning, because normal telecommunications between response and
recovery staff will probably be substantially disrupted. Such system overloads apply to both
land and cellular phone service.
Key system buildings, such as central offices (switching centers) for tele-communications
systems, may be highly vulnerable to structural (building) or nonstructural (equipment) damage
in earthquakes. In some cases, heavy damage can result in extensive service interruptions.
Although the central office serving Kodiak Island Borough is privately owned, the facility is
critical to Kodiak Island Borough, especially after a major disaster. A full seismic risk assessment
of the central office facility, including both structural and nonstructural aspects, is highly
recommended, unless such a study has been recently completed. Similarly, seismic risk
assessments for the satellite-based telecommunications systems in the remote villages are
highly recommended.
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Possible mitigation projects for telecommunications systems include flood proofing of
important nodes, adding back-up power, relocating facilities out of active slide areas, and
seismic retrofits of central offices and critical nonstructural components. For critical
telecommunications facilities within tsunami inundation zones, relocation to higher ground is
highly recommended.
5.4.9.3.4 Wastewater Systems
Waste water systems have vulnerabilities similar to those for potable water systems.
Treatment plants and lift station functions that are subject to damage in earthquakes may be
affected by loss of grid power. Wastewater collection and outflow pipes are subject to damage
in earthquakes and landslides. Treatment plants/ponds are often located at low elevations, to
facilitate gravity flow. However, such locations may also facilitate flood damages. Wastewater
treatment plants may be inundated, resulting in full or partial plant shutdowns, resulting in
release of untreated or only partially-treated flows. Rising water may cause collection pipes to
back up and overflow. Intrusion of storm water into collection systems may result in flows that
exceed treatment plant capacities with corresponding release of untreated or only partially
treated flows.
Common mitigation projects for wastewater systems include flood protection for wastewater
treatment plants, providing back-up power for nodes such as lift stations, moving collection
pipes from active landslide areas, and seismic upgrades for treatment plants. Emergency
operations planning is also important to ensure adequate supplies of pipes and other materials
necessary for post-earthquake repairs.
5.4.9.4 Technological Consequences on Kodiak Island Borough
5.4.9.4.1 Location
Effects of disruption of transportation, fuel supply, and utility systems on Kodiak Island would
affect all populated areas of the island.
5.4.9.4.2 Extent and Impacts
Based on past events and the criteria identified in Table 11 (Extent of Hazard Ranking), the
magnitude and severity of technological consequences to the Island are considered critical.
The probable impacts of disruption of transportation, fuel supply, and utility systems on Kodiak
Island Borough are summarized in Table 33.
Table 35—Probable Impacts of Disruption of Transportation, Fuel Supply and Utility Systems

Facility Type
Airports
Harbors/Docks
Roads/Bridges

Probable Impacts
Loss of airport services would severely impact inflows of relief supplies,
equipment, and personnel as well as impacting emergency evacuations.
Loss of harbor or dock facilities would severely impact inflows of relief supplies,
equipment, and personnel as well as impacting emergency evacuations.
Road or bridge closures may result in isolation of some communities such as
those south of the airport. Closure of Rezanof Drive between Kodiak City and the
airport would substantially affect relief efforts.
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Bulk Fuel Supplies
Electric Power
Potable Water
Telecommunications
Wastewater Treatment

Loss of a significant fraction of bulk fuel supplies for any community would have
a great impact on land and marine transport capability and may exacerbate the
needs for emergency shelter.
Widespread, long duration outages would have a great economic impact and
exacerbate needs for emergency shelter.
Widespread, long duration outages would have a great economic impact and
exacerbate needs for emergency shelter.
Widespread, long duration outages or prolonged system overloads would
severely impact emergency response actions.
Loss of wastewater treatment services would have significant environmental
impacts, with discharge of untreated or only partially-treated wastewater flows.

5.4.9.4.3

Probability
Based on the Planning Team’s statements concerning previous erosion events and the criteria
identified in Table 10 (Probability Criteria), it is possible that a technological disruption event
will occur within the next five years, has up to 1 in 5 year’s chance of occurring (1/5=20
percent), and a history of events is greater than 20% likely per year.
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6 Vulnerability Analysis
The vulnerability section is a summary of the Kodiak Island Borough’s vulnerability to hazards
identified. The summary includes the types of hazard and the types of structures,
infrastructure, and facilities affected by the hazards. Some of the hazards are area-wide in
scope while others impact certain areas of the community to a greater or lesser extent. Table
34 provides an overview of the Borough’s vulnerability.
Table 36—Vulnerability Overview for Kodiak Island Borough

Hazard
Earthquake
Tsunamis
Volcanic Hazards
Landslides
Erosion
Wildland/Urban Interface Fires
Severe Weather
Dam Failure
Technological (Transportation, Fuel, and Utilities)

Percent of
Borough’s
Geographic
Area
50
5
50
5
5
25
50
5
25

Percent of
Population
50
5
50
5
5
25
50
5
25

Percent
of
Building
Stock
50
5
50
5
5
25
50
5
25

Percent of
Community
Facilities and
Utilities
50
5
50
5
5
25
50
5
25

6.1 Overview of the Vulnerability Analysis
A vulnerability analysis predicts the extent of exposure that may result from a hazard event of a
given intensity in a given area. The analysis provides quantitative data that may be used to
identify and prioritize potential mitigation measures by allowing communities to focus
attention on areas with the greatest risk of damage. A vulnerability analysis is divided into five
steps:
1. Asset Inventory.
2. Methodology.
3. Data Limitations.
4. Exposure Analysis for Current Assets.
5. Areas of Future Development.
The requirements for a vulnerability analysis, as stipulated in DMA 2000 and its implementing
regulations, are described here.
•

A summary of the community’s vulnerability to each hazard that addresses the
impact of each hazard on the community.

•

Identification of the types and numbers of repetitive loss properties in the identified
hazard areas.
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•

An identification of the types and numbers of existing vulnerable buildings,
infrastructure, and critical facilities and, if possible, the types and numbers of
vulnerable future development.

•

Estimate of potential dollar losses to vulnerable structures and the methodology
used to prepare the estimate.

6.2 Vulnerability Analysis: Specific Steps
6.2.1

Asset Inventory

Asset inventory is the first step of a vulnerability analysis. Assets that may be affected by hazard
events include population (for community-wide hazards), residential buildings (where data is
available), and critical facilities and infrastructure. The assets and associated values throughout
the Borough are identified and discussed in detail in the following subsections.
6.2.1.1 Population and Building Stock
Population data for the Borough was obtained from the 2010 U.S. Census. The Kodiak Island
Borough total population for 2010 was 13,592, and the 2017 DOL estimated population was
13,287 with 5,303 residential structures. See Section 3.3 Demographics for population and
residential information for all jurisdictions. The total land and building appraised value of
$3,734,374,900 is based on the Kodiak Island Borough 2017 certified real property tax rolls.
Table 35 summarizes the Kodiak Island Borough 2017 certified real property tax rolls.
Table 37—Kodiak Island Borough 2017 certified real property tax rolls

Acres

Land Appraisal

Building Appraisal

4,586,326

$2,325,126,200

$1,409,248,700

Total Land and
Building Appraisal
$3,734,374,900

6.2.1.2 Repetitive Loss Properties
Kodiak Island Borough is not an NFIP participating community. Therefore, the State of Alaska
does not have records pertaining to repetitive loss properties. Based on discussions with Kodiak
Island Borough personnel, there are no properties that are repeatedly damaged in hazard
events.
6.2.1.3 Existing Critical Facilities and Infrastructure
A critical facility is defined as a facility that provides essential products and services to the
general public, such as preserving the quality of life in the community and fulfilling important
public safety, emergency response, and disaster recovery functions. The critical facilities
profiled in this plan include the following:
•

Government facilities, such as administrative offices, departments, or agencies;

•

Emergency response facilities, including police, fire, and Code Red equipment;

•

Educational facilities, including K-12;
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•

Care facilities, such as medical clinics, congregate living health, residential and
continuing care, and retirement facilities;

•

Community gathering places, such as community and youth centers; and

•

Utilities, such as electric generation, communications, water and waste water
treatment, sewage lagoons, and landfills.

Critical facilities are identified in Table 36.

Kodiak Island Borough
Office
Akhiok Community
Hall, Clinic, City Office
Karluk Community
Building, Post Office,
Clinic
Government Facility

Karluk Tribal Council
Larson Bay City
Hall/Community
Center
Larson Bay Tribal
Building
Old Harbor Tribal
Building
Ouzinkie City Hall/PreSchool
Ouzinkie Tribal Office
Ouzinkie Cultural
Center

Transportation
Facilities

Port Lions City Hall
Kodiak State Airport
(PADQ)
Kodiak Municipal
Airport (PAKD)
Akhiok Airport (PAKH)

710 Mill Bay Rd.
Kodiak, AK 99615
56.94544⁰ N
154.17416⁰ W



57.56370 N
154.43773 W



Technological

Dam Failure

Severe Weather

Wildland/ Urban Interface Fires

Erosion

Landslides

Volcanic Hazards

Location

Tsunamis

Facility Name

Earthquake

Occupancy Type

Table 38—Identified Critical Facilities














57.56400 N
154.43550 W







57.53727 N
153.98149 W







57.53569 N
153.98664 W
57.20349 N
153.30613 W
57.92324 N
152.50431 W
57.92260 N
152.50481 W
57.92415 N
152.49973 W
57.86670 N
152.88356 W
57.74983⁰ N
152.49400⁰ W
57.80600⁰ N
152.37382⁰ W
56.93867⁰ N
154.18250⁰ W
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Village Fire Halls (6)

Communities




2160 Mill Bay Road
Kodiak, AK 99615





2921 Mill Bay Rd
Kodiak, Ak 99615
722 Mill Bay Rd
Kodiak, AK 99615
722 Mill Bay Rd
Kodiak, AK 99615
128 Powell Ave.,
Kodiak, AK 99615
961 Mallard Way
Kodiak, AK 99615
200 Benny Benson Dr.
Kodiak, AK 99615
P.O. BOX 5049
Akhiok, AK 99615
MILE 49
Kodiak, AK 99615





Ouzinkie Airport (4K5)
Port Lions Airport
(ORI)
City Fire Station
Bayside Fire Station

City of Kodiak Police
Station (including
Emergency
Operations Center)
Alaska State Trooper
Station
Kodiak High School
Kodiak Middle School
Main Elementary
North Star Elementary
East Elementary
Akhiok (Rural K-12)
Chiniak (Rural K-12)



Technological

Severe Weather



Dam Failure

Wildland/ Urban Interface Fires



Erosion



Landslides



Volcanic Hazards



Tsunamis



Women’s Bay Fire
Station
Coast Guard Fire
Station

Larson Bay Airport
(PALB)
Old Harbor Airport
(6R7)

Emergency Response Facility



57.56600⁰ N
154.45383⁰ W
57.53500⁰ N
153.97667⁰ W
57.21833⁰ N
153.26983⁰ W
57.94217⁰ N
152.46500⁰ W
57.88500⁰ N
152.84750⁰ W
219 Lower Mill Bay Rd
Kodiak, AK 99615
57.82522 N
152.35541 W
538 Sargent Creek Rd.
Kodiak, Ak 99615
57.74989 N
152.49964 W

Karluk Airport (PAKY)

Educational Facility

Location

Earthquake

Occupancy Type

Facility Name
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Ouzinkie (Rural K-12)

Care Facility

Port Lions (Rural K-12)
Providence Medical
Center - Kodiak Island
U.S. Coast Guard
Support CenterRockmore-King Clinic
Kodiak Island Medical
Clinic
Kodiak Area Native
Association Clinic
North Pacific Medical
Larson Bay Clinic
Old Harbor Clinic
Ouzinkie Clinic
Port Loins Clinic
Rezanof Drive
Chiniak Road
Roads

Mission Road
Mill Bay Road
Shelikof Street
Center Avenue
Marine Way







































200 Albatross Ave.,
Kodiak, AK 99615







1915 Rezanof Dr E.
Kodiak, AK 99615
3449 Rezanof Dr E.
Kodiak, AK 99615
104 Center Ave, Suite
100
Kodiak, Ak 99615
57.53635 N
153.97803 W
57.21344 N
153.28384 W
57.92462 N
152.49998 W
57.86547 N
152.88965 W

































































Technological



Dam Failure



Erosion



Landslides



Volcanic Hazards

General Delivery
Karluk, AK 99608
PO Box 70
Larsen Bay, AK 99624
PO Box 49
Old Harbor, AK 99643
PO Box 49
Ouzinkie, AK 99644
PO Box 109
Port Lions, AK 99550
1915 Rezanof Dr E.
Kodiak, AK 99615

Tsunamis

Severe Weather

Larson Bay School
(Rural K-12)
Old Harbor (Rural K12)

Wildland/ Urban Interface Fires

Karluk (Rural K-12)

Location

Earthquake

Occupancy Type

Facility Name
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Alimaq Drive

Utilities (Bulk Fuel)

Marine Transportation Facilities

Bridges

Trident Way








Fred Zharoff
Memorial Bridge

57.78828 N
152.39719 W



City Docks
Pier I
City Docks
Pier II
City Docks, especially
Pier III (Horizon Lines
Cargo)
U.S. Coast Guard
Docks
Saint Herman’s
Harbor

57.78647 N
152.40455 W
57.78389 N
152.42681 W













57.78185 N
152.43538 W







57.73026 N
152.51420 W
57.77856 N
152.4112 W
57.78710 N
152.40984 W
57.73261 N
152.52299 W
100 E Marine Way
#100,
Kodiak, Ak 99516



Saint Paul Harbor
Lash Docks (Samson
Tug and Barge)
Alaska Marine
Highway Terminal
(Kodiak)
Alaska Marine
Highway Terminal
(Port Lions)
North Pacific Fuel
Tanks
Petro Marine Fuel
Tanks
US Coast Guard Bulk
Fuel Storage Facilities
Akhiok Bulk Fuel
Storage
Karluk Bulk Fuel
Storage
Larson Bay Bulk Fuel
Storage

Technological

Dam Failure

Severe Weather

Wildland/ Urban Interface Fires

Erosion

Landslides

Volcanic Hazards

Tsunamis

Location

Earthquake

Occupancy Type

Facility Name















57.87296⁰ N,
-157.86616⁰ W







715 Shelikof St.,
Kodiak, Ak 99615
312 Kashevaroff Ave.,
Kodiak, Ak 99615
57.72553 N
152.51376 W
56.94454 N
154.17014 W
57.56787 N
154.45380 W
57.53057 N
154.00038 W
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Larson By Hydro
Power Plant
Old Harbor Power
Plant
Ouzinkie Power Plant

Potable Water

Ouzinkie Dam
Monashka Bay Dam
Pillar Creek Dam
Upper Reservoir

6.2.2











57.59390 N
153.05945 W





1614 Mill Bay Rd.,
Kodiak, Alaska 99615







57.78574 N
152.45045 W
56.94434 N
154.17038 W
57.52838 N
153.98883 W
57.20820 N
153.30359 W
57.92659 N
152.50242 W
57.92711 N
152.45589 W
57.84253 N
152.45810 W
57.80227 N
152.43963 W
57.80227 N
152.43963 W








Dam Failure

Technological



Erosion



Landslides



Volcanic Hazards

57.20867 N
153.30417 W
57.92095 N
152.50199 W

Tsunamis

Severe Weather

Akhiok Power Plant

Wildland/ Urban Interface Fires

Old Harbor Bulk Fuel
Storage
Ouzinkie Bulk Fuel
Storage
Terror Lake
Hydroelectric Dam,
Powerhouse
Kodiak Electrical
Association Electrical
Power House
Pillar Mountain Wind
Generators

Location

Earthquake

Occupancy Type
Power Plants and Dams

Facility Name



























































 





Methodology

A conservative exposure-level analysis was conducted to assess the risks of the identified
hazards. This analysis is a simplified assessment of the potential effects of the hazards on values
at risk without consideration of probability or level of damage.
Critical facilities were identified by the Planning Team and were compared to locations where
hazards are likely to occur. If any portion of the critical facility fell within a hazard area, it was
counted as being exposed and vulnerable to the particular hazard.
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6.2.3

Data Limitations

The vulnerability estimates provided herein use the best data currently available, and the
methodologies applied result in an approximation of risk. These estimates may be used to
understand relative risk from hazards and potential losses. However, uncertainties are inherent
in any loss estimation methodology, arising in part from incomplete scientific knowledge
concerning hazards and their effects on the built environment as well as the use of
approximations and simplifications that are necessary for a comprehensive analysis.
It is also important to note that the quantitative vulnerability assessment results are limited to
the exposure of people, buildings, and critical facilities and infrastructure to the identified
hazards. It was beyond the scope of this MJHMP to develop a more detailed or comprehensive
assessment of risk (including annualized losses, people injured or killed, shelter requirements,
loss of facility/system function, and economic losses).
6.2.4

Exposure Analysis

The results of the exposure analysis for loss estimations in Kodiak Island Borough are
summarized in Tables 37 & 38.
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Table 39—Hazard Vulnerability Summary

Earthquake

Vulnerability
Probability
Location

At-Risk
Population
At-Risk
Building
Value

Tsunamis

Volcanic
Hazards

Landslides

Erosion

Critical
Highly Likely
Entire Island
Chain

Critical
Possible
Coastal
Areas of the
Island Chain

Limited
Possible
Entire Island
Chain

Possible
Limited
Coastal
areas and
streams

6,796

680

6,796

Critical
Limited
Primary
mountainous
areas. The
road
between the
Main Airport
and the
Community
of Kodiak
680

680

$704,624,350

$70,462,435

$704,624,350

$70,462,435

$70,462,435

Wildland/
Urban
Interface
Fires
Possible
Limited
Entire Island
Chain

Severe
Weather

Dam Failure

Technological
(Transportation,
Fuel, & Utilities)

Critical
Likely
Entire Island
Chain

Critical
Unlikely
Areas below
the Dams

Critical
Possible
Within
Populated areas
of the Island
Chain

3,398

6,796

680

3,398

$352,312,175

$704,624,350

$70,462,435

$352,312,175
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Table 40—Hazard Risk Assessment Summary

Earthquake

Tsunamis

Volcanic
Hazards

Consequence
to People

Injuries or
deaths, loss of
shelter,
disruption of
vital services
such as
medical,
water, sewer,
power, and
transportation

Injuries or
deaths, loss of
shelter,
disruption of
vital services
such as
medical,
water, sewer,
power, and
transportation

Consequence
to Property

Damage to
structures,
roads,
utilities,
runways

Damage to
structures,
roads, and
utilities

Illness &
death from
respiratory
distress;
injuries &
death caused
by accidents
due to lower
visibility;
Disruption of
transportation
and services
Structural
damage due
to weight of
ash, damage
to electronic
equipment &
machinery

Landslides

Erosion

Possible
loss of
shelter,
injury or
death

Damage or
loss of shelter,
hardship due
to disruption
of
transportation.
Loss of some
medical
services.

Loss or
damage of
structures,
vehicles,
roads

Water erosion
undercuts
foundations,
footings, and
stream banks.
Flooding can
close roads
and cause well
contamination.

Wildland/
Urban
Interface
Fires
Illness &
death
from
respiratory
distress;
Injuries or
death due
to fire,
heat,
smoke and
structure
collapse.
Loss or
damage of
structures,
vehicles

Severe Weather

Dam
Failure

Technological
(Transportation,
Fuel, & Utilities)

High winds can
cause injury or
death, delays in
ferry or air
service. Severe
cold can cause
hypothermia
and frostbite.

Possible
loss of
shelter,
injury, or
death

Injuries or
deaths, loss of
shelter,
disruption of
vital services
such as medical,
water, sewer,
power, and
transportation

Damage to
roofs, utility
lines, disruption
of fuel and
essential
supplies,
disruption of
communications.

Loss or
damage of
structures,
vehicles

Damage to
structures,
roads, utilities,
runways
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7 Mitigation Strategy
This section outlines the four-step process for preparing a mitigation strategy including:
1. Developing Mitigation Goals;
2. Identifying Mitigation Actions;
3. Evaluating Mitigation Actions; and
4. Implementing Mitigation Action Plans.
Within this section, the Planning Team developed the mitigation goals and potential mitigation
actions for the Kodiak Island Borough.

7.1 Developing Mitigation Goals
Mitigation plan goals and objectives guide the direction of future policies and activities aimed
at reducing risk and preventing loss from disaster events. The goals and objectives listed here
serve as guideposts and checklists as the Borough, cities, villages, other agencies, organizations,
businesses, and individuals begin implementing mitigation action items in the Kodiak Island
Borough.
These goals were developed with extensive input and priority setting by the mitigation plan
steering committee, stakeholders and citizens from throughout Kodiak Island Borough. Five
goals were developed in 2006 to reduce or avoid long-term vulnerabilities to the identified
hazards. Table 39 provides an overview of the 2006 goals with a 2018 status update.
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Table 41—Mitigation Goals and Status Update

Goal Description from 2006

Objective
Goal 1: Reduce Threats to Life Safety (Long-Term Goal)
Reducing threats to life safety is the highest priority for Kodiak Island
Enhance life safety by minimizing the
Borough.
potential for deaths and injuries in future
disaster events.
The 2005 seismic risk evaluation for all of the public schools within the
Borough identified several school buildings which pose significant life
safety risks, including: the old wings of the Middle School, the library
wing of the High School, and the original buildings at Ouzinkie and
Peterson Schools. Furthermore, non-structural life safety risks were
identified at all of the school buildings.
Seismic upgrades for these school buildings all have very high priority.
However, the highest priority mitigation project for Kodiak Island
Borough is for the Middle School, which has been identified as posing
the highest level of life safety risk.
Goal 2: Protect Critical Facilities (Long-Term Goal)
Kodiak Island Borough's defined critical facilities (buildings,
Implement activities or projects to protect
transportation infrastructure, and utility infrastructure) are itemized in
critical facilities and infrastructure.
the critical facilities section of Assets Inventory in the Vulnerability
Analysis of this MJHMP. Mitigation projects to reduce risk for all of these Seek opportunities to enhance, protect,
defined critical facilities, for each hazard that affects each facility, are all
and integrate emergency and essential
high priority projects for Kodiak Island Borough.
services.
Geographic isolation is one of Kodiak Island Borough’s defining
characteristics: the only access to the island is by sea or by air. This
geographic isolation affects the entire Borough but is especially
pronounced for the small isolated communities which are not on the
road network and are isolated from the main population and resource
center of the Kodiak urban area. For the Borough as a whole, individuals,
businesses, organizations, and communities must be self-sufficient,
especially in post-disaster times when relief assistance from the outside
world may not be immediately forthcoming.
Because of this geographic isolation, some types of facilities and
infrastructure are much more critical for Kodiak Island Borough than
they are for the more typical jurisdictions which generally have much

Strengthen emergency operations plans
and procedures by increasing collaboration
and coordination among public agencies,
non-profit organizations, business, and
industry and the citizens of Kodiak Island
Borough.

2018 Plan
Update
Assessment of
Goal

2018 Update Narrative on how the
Goal has been met or exceeded.

This goal has
been satisfied.

Approximately 6 Million Dollars in
FEMA Hazard Mitigation Grants were
obtained. Funds from these grants
were utilized to complete retrofits
that addressed the listed concerns.
This goal has been completed.

Kodiak is
continuously
making efforts
to meet this
goal, yet the
goal has yet to
be satisfied,
due to
requiring
continuous
effort and
action.

Steps taken towards meeting this
goal are: 1) See above comment. 2)
Adopted the 2012 International
Residential Building Code for oneand two-family dwellings and the
2009 International Building Code for
all other construction. Both codes
implement more stringent seismic
and other requirements. All new
construction and additions on the
Kodiak road system have been built
to that more stringent code. 3)
Installed emergency generators at
North Star Elementary School
(designated emergency shelter) and
East Elementary School (backup
medical treatment facility). 4)
Utilized grant funding to update the
Kodiak Island Borough Emergency
Operations Plan. The updated plan
should be complete and adopted by
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Goal Description from 2006
more immediate access to mutual aid of all sorts from surrounding
jurisdictions.

Objective

Goal 3: Reduce the Threat to Property (Long-Term Goal)
Each of the natural hazards considered in the Kodiak Island Borough
Reduce the potential for damages to
Hazard Mitigation Plan poses threats to some of the buildings, facilities,
public, residential, commercial, and
and infrastructure within the Borough. In general, each hazard poses
industrial buildings from each hazard that
different levels of threat to different assets.
poses risk to specific buildings.
For existing development, this objective focuses on identifying buildings,
facilities, and infrastructure that are at high risk from one or more
hazards, with high potential for significant damages and then mitigating
such risk whenever mitigation actions are cost-effective.

Reduce the potential for damages to other
facilities and infrastructure from each
hazard that poses risks to specific facilities
and infrastructure.

2018 Plan
Update
Assessment of
Goal

Continuous
efforts have
been and will
continue to be
expended in an
effort to meet
this goal, yet
the goal has
not been
satisfied.

For new development, this objective focuses on identifying hazard areas
that pose significant risks for new development of buildings and
infrastructure. Upon identification of such hazard areas, Kodiak Island
Borough will discourage new development in such areas unless any new
construction is engineered to minimize the potential for future damages.
Goal 4: Create a Disaster Resistant-Resilient Economy (Long-Term Goal)
This objective focuses on steps to ensure that the economic well-being of Develop and implement activities to
With the
Kodiak Island Borough is a disaster resistant as possible and ensuring
protect economic well-being and vitality
exception of
that when disasters do happen that the economic well-being is as
while reducing economic hardship in postmaintaining an
resilient as possible. These actions are particularly important for Kodiak
disaster situations.
active Local
Island Borough because of its geographic isolation and relatively narrow
Emergency
economic/employment base.
Reduce insurance losses and repetitive
Planning
claims for chronic hazard events.
Committee,
little has been
Work with State and Federal Partners to
done to meet
reduce short-term and long-term recovery
this goal.
and reconstruction costs.

2018 Update Narrative on how the
Goal has been met or exceeded.
July of 2018. 5) Maintained an active
Local Emergency Planning
Committee consisting of a wellbalanced mix of Kodiak stakeholders.
(also see other mitigation action
comments).
Steps taken towards meeting this
goal are: See above mitigation action
comments.

Steps taken towards meeting this
goal are: See above mitigation action
comments

Work with local organization, such as Local
Emergency Planning Committee (LEPC).
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2018 Plan
Update
Assessment of
Goal

Goal Description from 2006

Objective
Expedite pre-disaster and post-disaster
grants and program funding.
Goal 5: Increase Public Awareness of Mitigation (Long-Term Goal)
The focus of this goal is to increase public awareness of natural hazards
Coordinate and collaborate, where
With the
and mitigation opportunities through a wide range of education,
possible, risk reduction outreach efforts
exception of
outreach, and partnership activities.
with other public and private organizations. outreach
efforts, little
Develop and implement risk reduction
has been done
education programs to increase awareness
to meet this
among citizens, local, borough, and
goal due to the
regional agencies, non-profit organizations, unavailability
business, and industry.
of adequate
staff and
Promote insurance coverage for
funding.
catastrophic hazards.
Strengthen communication and coordinate
participation in and between public
agencies, citizens, nonprofit organizations,
business, and industry.

2018 Update Narrative on how the
Goal has been met or exceeded.

Kodiak Island Borough's commitment
to involve the public in hazard
mitigation planning is demonstrated
by an ongoing outreach program of
public education about hazards and
steps to mitigate the impacts of
hazards. These efforts include a
widely distributed 29-page brochure
which provides general preparedness
and response guidance for disasters
and also discusses:
•
•
•

Tsunami warning signals
and evacuation shelters,
Earthquake mitigation tips
for homes, and
Preparation for and
response to volcanic ash
fall events.

Ongoing public outreach and
education efforts for natural hazards
also include regular publication of
guidance similar to that in the
brochure discussed above in the
Kodiak Daily Mirror.
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7.2 Identifying Mitigation Actions
The requirements for the identification and analysis of mitigation actions, as stipulated in DMA
2000 and its implementing regulations, are described below.
DMA 2000 Requirements: Mitigation Strategy - Identification and Analysis of Mitigation Actions
Identification and Analysis of Mitigation Actions
Requirement §201.6(c)(3)(ii): [The mitigation strategy shall include a] section that identifies and analyzes a comprehensive
range of specific mitigation actions and projects being considered to reduce the effects of each hazard, with particular emphasis
on new and existing buildings and infrastructure.
Element
 Does the new or updated plan identify and analyze a comprehensive range of specific mitigation actions and projects for each
hazard?
 Do the identified actions and projects address reducing the effects of hazards on new buildings and infrastructure?
 Do the identified actions and projects address reducing the effects of hazards on existing buildings and infrastructure?
Source:

FEMA, July 2008.

After mitigation goals and actions were developed, the Planning Team assessed the potential
mitigation actions to carry forward in the mitigation strategy. Mitigation actions are activities,
measures, or projects that help achieve the goals of a mitigation plan. Mitigation actions are
usually grouped into six broad categories: prevention, property protection, public education
and awareness, natural resource protection, emergency services, and structural projects. As
listed in Table 40, 36 potential mitigation actions were developed in the 2006 HMP, with a
particular emphasis placed on projects and programs that reduce the effects of hazards on both
new and existing buildings and infrastructure.
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Table 42—Mitigation Actions

Short-Term #1

Short-Term #2

Short-Term #3

Complete
seismic
retrofits for
school
buildings
identified as
posing a high
life safety risk.
Conduct
seismic risk
evaluation for
critical facilities
(buildings,
transportation
systems, utility
systems) to
determine
which assets
require
retrofit.
Disseminate
FEMA
pamphlets to
educate
homeowners
and businesses
about
structural and
non-structural
retrofitting of
vulnerable
buildings and

Public Education

Timeline

Disaster Resistant
Economy

Coordinating
Organizations

Protect Property

Action Item

Critical Facilities

Hazard

Life Safety

Mitigation Plan Goals Addressed

Earthquake Mitigation Action Items
KIB, KIB School
District, City of
Kodiak, and outlying
Cities, Karluk Village

KIB, City of Kodiak,
and outlying Cities,
Karluk Village, Kodiak
Electric Association,
Alaska Villages
Electrical Coop, Petro
Star, Petro Marine

KIB, City of Kodiak,
and outlying Cities,
Karluk Village

Completed

X

X

X

X

2018 Plan Update for Actions Taken since 2006

1) Obtained approximately 6 million dollars in FEMA grant
funding and utilized those funds to complete the retrofits.
X

1) Conducted seismic risk evaluation of Borough building. 2)
No funding was available to implement recommendations.
This mitigation action is ongoing and is dependent upon the
availability of future funding.
2023

Ongoing

X

X

X

X

X

X

X

X

X

1) The Borough distributes this information during annual
Emergency Preparedness events at Crabfest and Fire Station
Open houses. 2) Kodiak Area Emergency Preparedness
Pamphlets containing this information are distributed to local
government offices and businesses for dispersal to residents
and visitors. 3) This mitigation action requires continuous
dissemination of information via the aforementioned venues
and is ongoing.
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Public Education

Timeline

Disaster Resistant
Economy

Coordinating
Organizations

Protect Property

Action Item

Critical Facilities

Hazard

Life Safety

Mitigation Plan Goals Addressed

2018 Plan Update for Actions Taken since 2006

encourage
retrofit.

Long-Term #1

Obtain funding
and retrofit
critical facilities
to ensure
adequate
seismic
performance in
future
earthquakes.

Long-Term #2

Encourage
retrofit of
vulnerable
residential,
commercial,
and industrial
buildings.

Short-Term #1

Complete
inventory of
critical facilities
located within
mapped
tsunami
inundation
zones (and
probable
inundation
zones where
mapping is not
completed).

KIB, City of Kodiak,
and outlying Cities,
Karluk Village Kodiak
Electric Association,
Alaska Villages
Electrical Coop, Petro
Star, Petro Marine

KIB, City of Kodiak,
and outlying Cities,
Karluk Village

2023

2023

X

X

X

X

X

X

X

X

X

X

Tsunami Mitigation Action Items

KIB, City of Kodiak,
and outlying Cities,
Karluk Village

2023

X

X

X

X

X

1) School retrofitting is complete. 2) New addition to high
school was constructed to meet the seismic requirements of
the 2009 International Building Code. 3) New Kodiak Electric
Association building was constructed to meet the seismic
requirements of the 2009 International Building Code. 4)
Additional funds for further retrofits have not yet been
obtained. Accordingly, this mitigation action is ongoing.
1) Adopted the more stringent 2009 International Building
Code for all buildings other than one- and two-family
dwellings. 2) Adopted the more stringent 2012 International
Residential Building Code for one- and two-family dwellings.
3) Retrofit information is disseminated to residents and
contractors through the joint City of Kodiak/Borough Building
department. Dissemination of that information is ongoing.

1) Currently producing Borough, City of Kodiak, and outlying
Cities and Karluk Village critical infrastructure maps that will
identify all critical infrastructure and will show all
infrastructure that is within the inundation zone. Those maps
will be completed in time to be included in the MJHMP
Update.
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Short-Term #2

Long-Term #1

Long-Term #2

Short-Term #1

Short-Term #2

Complete
mapping of
tsunami
inundation
zones for all
communities
within the
Borough.
Harden or
relocate critical
facilities
determined to
be in tsunami
inundation
zones.
Continue
public
education,
evacuation
awareness,
and emergency
planning for
tsunami
events.
Update public
emergency
notification
procedures
and emergency
planning for
ash fall events.
Evaluate
vulnerability of
water and

Public Education

Timeline

Disaster Resistant
Economy

Coordinating
Organizations

Protect Property

Action Item

Critical Facilities

Hazard

Life Safety

Mitigation Plan Goals Addressed

KIB, City of Kodiak,
and outlying Cities,
Karluk Village

2023

X

X

X

X

X

KIB, City of Kodiak,
and outlying Cities,
Karluk Village

2023

X

X

X

X

X

KIB, City of Kodiak,
and outlying Cities,
Karluk Village

2018 Plan Update for Actions Taken since 2006

1) Alaska Department of Natural Resources Division of
Geographical and Geophysical Surveys (DGGS) completed
and adopted new inundation maps and published the
corresponding reports for the Kodiak Road System from
Monashka Bay to Womens Bay. 2) DGGS is working on draft
inundation maps for the remainder of the road system and
outlying villages. Those maps are expected to be adopted
some time in 2019.
1) Currently developing mapping that will identify all critical
Infrastructure that is located in the inundation zone.

1) Continually promoted evacuation awareness during
numerous emergency preparedness outreach events (annual
Crabfest and fire station open house events).
Long Term

X

X

X

X

X

Volcanic Hazards Mitigation Action Items
KIB, City of Kodiak,
and outlying Cities,
Karluk Village

July 2018

X

X

City of Kodiak, Kodiak
Electric Association,

2023

X

X

X

X

X

X

The Borough is nearing completion of their update to the
Kodiak Island Borough Emergency Operations Plan. The plan
will include updated checklists and information on such
events.

X

X

This action will be prioritized to occur before the next
MJHMP Update.
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electric power
systems to ash
falls and
mitigate risks
when cost
effective.

Short-Term #1

Long-Term #1

Long-Term #2

Complete the
inventory of
locations
where critical
facilities, other
buildings and
infrastructure
are subject to
landslides.
Consider
landslide
mitigation
actions for
slides seriously
threatening
critical
facilities, other
buildings, or
infrastructure.
Limit future
development
in high
landslide
potential
areas.

Public Education

Timeline

Disaster Resistant
Economy

Coordinating
Organizations

Protect Property

Action Item

Critical Facilities

Hazard

Life Safety

Mitigation Plan Goals Addressed

2018 Plan Update for Actions Taken since 2006

Alaska Village
Electrical Coop

Landslide Mitigation Action Items

KIB, City of Kodiak,
and outlying Cities,
Karluk Village

KIB, City of Kodiak,
and outlying Cities,
Karluk Village

KIB

2023

2028

2028

X

X

X

X

X

X

X

X

X

Although there is a general knowledge of such areas by staff,
a formal inventory has not been completed. This action will
be prioritized to occur before the next MJHMP Update.
X

X

X

X

X

X

Once a formal inventory has been completed, then mitigation
actions will be identified for buildings (if any) that could be
affected by landslides. The Borough is implementing this and
other aspects of the Hazard Mitigation Plan into section by
section zoning and subdivision code revisions. Those
revisions are ongoing and are expected to take more than 10
years to complete.

The Borough is implementing this and other aspects of the
MJHMP into section by section zoning and subdivision code
revisions. Those revisions are ongoing and are expected to
take more 10 years to complete.
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Public Education

Timeline

Disaster Resistant
Economy

Coordinating
Organizations

Protect Property

Action Item

Critical Facilities

Hazard

Life Safety

Mitigation Plan Goals Addressed

Erosion Mitigation Action Items

Short-Term #1

Long-Term #1

Long-Term #2

Short-Term #1

Complete the
inventory of
locations,
buildings and
infrastructure
subject to
significant
erosion.
Remediate
erosion or
relocate
buildings or
infrastructure
subject to
erosion.
Limit future
development
in high-erosion
risk areas.
Identify
specific parts
of Kodiak
Island Borough
at high risk for
urban/wildland
urban interface
fires because
of fuel loading,
topography,
and prevailing

KIB, City of Kodiak,
and outlying Cities,
Karluk Village

2020

X

X

X

X

X

KIB, City of Kodiak,
and outlying Cities,
Karluk Village

2023

X

X

X

X

X

KIB, City of Kodiak,
and outlying Cities,
Karluk Village

2028

X

X

X

X

X

Wildland/Urban Interface Fire Mitigation Action Items

KIB, City of Kodiak,
and outlying Cities,
Karluk Village
through fire service
areas, State of Alaska
Dept. of Forestry

2020

X

X

X

X

2018 Plan Update for Actions Taken since 2006

1) Although a complete inventory has not yet been
completed, the Women's Bay Fire Station and Emergency
Shelter has been identified as a facility that is susceptible to
erosion hazards. The Borough has developed a shovel-ready
project to mitigate this erosion hazard that is dependent on
funding availability. 2.) Sargent Creek Road in Womens Bay
(designated as a critical roadway) has also been identified as
an erosion susceptible area. 3) Further inventories of erosionaffected critical infrastructure will be completed once
adequate funding has been identified.
A shovel-ready project to address the above-mentioned
erosion affecting the Women’s Bay Fire Station and
Emergency Shelter has been developed. Funding to complete
the project has not been secured.

The Borough is implementing this and other aspects of the
MJHMP into section by section zoning and subdivision code
revisions. Those revisions are ongoing and are expected to
take 10 years to complete.
This action will be prioritized to occur before the next
MJHMP Update.

X
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Public Education

Timeline

Disaster Resistant
Economy

Coordinating
Organizations

Protect Property

Action Item

Critical Facilities

Hazard

Life Safety

Mitigation Plan Goals Addressed

2018 Plan Update for Actions Taken since 2006

construction
practices.

Short-Term #2

Short-Term #3

Identify
evacuation
routes and
procedures for
high-risk areas
and educate
the public.
Develop
Community
Wildand Fire
Protection
Plans.

Long-Term #1

Encourage firesafe
construction
practices for
existing and
new
construction in
high-risk areas.

Short-Term #1

Complete the
inventory of
locations,
buildings, and
infrastructure
subject to
significant
flooding.

KIB, City of Kodiak,
and outlying Cities,
Karluk Village

KIB, City of Kodiak,
and outlying Cities,
Karluk Village

KIB, City of Kodiak,
and outlying Cities,
Karluk Village

This action will be prioritized to occur before the next
MJHMP Update.
2023

2018

Ongoing

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Severe Weather-Flood Mitigation Action Items

KIB, City of Kodiak,
and outlying Cities,
Karluk Village

2023

X

X

X

X

X

Wildfires will be addressed in the proposed update to the
Kodiak Island Borough Emergency Operations Plan.

1) The Borough distributes this information during annual
Emergency Preparedness events at Crabfest and Fire Station
Open houses. 2) Kodiak Area Emergency Preparedness
Pamphlets containing this information are distributed to local
government offices and businesses for dispersal to residents
and visitors. 3) This mitigation action requires continuous
dissemination of information via the aforementioned venues
and is ongoing. 4) The LEPC is in the process of implementing
an intensive media campaign pertaining to this action.
Areas known to be susceptible to flooding are portions of
Selief Lane in the City of Kodiak and areas near Noch Drive in
Womens Bay. An overall inventory has not been completed.
This action will be prioritized to occur before the next
MJHMP Update.
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Long-Term # 1

Undertake
flood
mitigation
actions when
cost effective
for identified
high-risk
locations.

KIB, City of Kodiak,
and outlying Cities,
Karluk Village

Long-Term # 2

Limit future
development
in high-flood
risk areas.

KIB, City of Kodiak,
and outlying Cities,
Karluk Village

Short-Term #1

Long-Term #1

Ensure that all
critical facilities
in Kodiak
Island Borough
have backup
power and
emergency
operations
plans to
address power
outages.
Enhance tree
trimming
efforts
especially for
transmission
lines and trunk
distribution
lines.

Public Education

Timeline

Disaster Resistant
Economy

Coordinating
Organizations

Protect Property

Action Item

Critical Facilities

Hazard

Life Safety

Mitigation Plan Goals Addressed

2018 Plan Update for Actions Taken since 2006

This action will be prioritized to occur before the next
MJHMP Update.
2023

2023

X

X

X

X

X

X

X

X

X

X

Severe Weather-Winter Storm Mitigation Action Items

KIB, City of Kodiak,
and outlying Cities,
Karluk Village, Kodiak
Electric Association,
Alaska Village
Electrical Coop

Kodiak Electric
Association, Alaska
Village Electrical
Coop

2023

X

X

X

X

X

No flood plain mapping is available for the Borough, and an
official inventory of such areas has not been completed. KIB
Subdivision Code requirements for drainage plans for new
subdivisions that appear susceptible to flooding is
implemented as required.
Emergency Generators have since been installed at North
Star and East Elementary schools. Further efforts to facilitate
the installation of backup power capabilities for those critical
facilities that do not have such capabilities has not been
completed. This action will be prioritized to occur before the
next MJHMP Update.

Tree trimming efforts by KEA and Borough Service Districts is
on-going.
Ongoing

X

X

X

X

X

129

Long-Term #2

Long-Term #3

Short-Term #1

Long-Term #1

Encourage
prudent tree
planting (avoid
service lines)
and safe,
professional
tree trimming
where
necessary.
Encourage
citizens and
businesses to
plan for
emergencies
and to
stockpile
emergency
supplies.
Complete the
inventory of
locations
where critical
facilities, other
buildings, and
infrastructure
are subject to
avalanches.
Consider
mitigation
actions for
avalanche
areas seriously
threatening

Public Education

Timeline

Disaster Resistant
Economy

Coordinating
Organizations

Protect Property

Action Item

Critical Facilities

Hazard

Life Safety

Mitigation Plan Goals Addressed

2018 Plan Update for Actions Taken since 2006

No action has been taken on this mitigation action. This
mitigation action will be deleted in the next MJHMP Update.
Kodiak Electric
Association, Alaska
Village Electrical
Coop

KIB, City of Kodiak,
and outlying Cities,
Karluk Village

Ongoing

Ongoing

X

X

X

X

X

X

Severe Weather-Snow Avalanche Mitigation Action Items

KIB, City of Kodiak,
and outlying Cities,
Karluk Village

KIB, City of Kodiak,
and outlying Cities,
Karluk Village, Kodiak
Electric Association,
Alaska Village
Electrical Coop

2023

X

X

X

X

1) The Borough distributes this information during annual
Emergency Preparedness events at Crabfest and Fire Station
Open houses. 2) Kodiak Area Emergency Preparedness
Pamphlets containing this information are distributed to local
government offices and businesses for dispersal to residents
and visitors. 3) This mitigation action requires continuous
dissemination of information via the aforementioned venues
and is ongoing. 4) The LEPC is in the process of implementing
an intensive media campaign pertaining to this action.
Although there is a general knowledge of such areas by staff,
a formal inventory has not been completed. This action will
be prioritized to occur before the next MJHMP Update.

X

This action will be prioritized to occur before the next
MJHMP Update after Short-Term #1 is completed.
2023

X

X

X

X

X
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Long-Term #2

Long-Term #1

Long-Term #1

critical
facilities, other
buildings, or
infrastructure
Limit future
development
in high
avalanche
potential
areas.
Evaluation of
all dams after a
5.0 Magnitude
Earthquake
within 100
miles for
structural
issues. The
earthen dams
should be
checked for
structural
failures within
the soil
structure
which includes
water weeping
through the
Dam.
Tank Failure—
Toppling or
Buckling

KIB

2028

X

X

X

Public Education

Timeline

Disaster Resistant
Economy

Coordinating
Organizations

Protect Property

Action Item

Critical Facilities

Hazard

Life Safety

Mitigation Plan Goals Addressed

X

X

Dam Failure

KIB, Water Plant
Operators

Ongoing

X

X

2018 Plan Update for Actions Taken since 2006

The Borough is implementing this and other aspects of the
MJHMP into section by section zoning and subdivision code
revisions. Those revisions are ongoing and are expected to
take 10 years to complete.

This action was added during the 2018 MJHMP Update.

X

X

X

Technological (Transportation, Fuel, and Utilities)
Tank Farm Operators,
Electric Association,
Ongoing
X
X
X
X
X
Alaska Village
Electrical Coop

This action was added during the 2018 MJHMP Update.
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Long-Term #2

1) Upgrade
tanks and/or
tank supports
for Seismic
Zone 4 (API
650).
2) Perform
periodic tank
inspections
and
maintenance
(API 653 or
SP001-00).
3) Visually
inspect tanks
after seismic
activity.
Pipeline
Failure—
Connection
Failure
1) Provide
seismically
stable support
for pipelines.
2) Perform
periodic
inspection and
maintenance
(API 570 or API
RP 574).
3) Install
Automatic
Vales, Shear
Valves, and

Public Education

Timeline

Disaster Resistant
Economy

Coordinating
Organizations

Protect Property

Action Item

Critical Facilities

Hazard

Life Safety

Mitigation Plan Goals Addressed

2018 Plan Update for Actions Taken since 2006

This action was added during the 2018 MJHMP Update.

Tank Farm Operators,
Electric Association,
Alaska Village
Electrical Coop

Ongoing

X

X

X

X

X
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Long-Term #3

Flexible
Connections.
4) Visually
inspect
pipelines after
seismic
activity.
Large Spills—
Uncontained.
1) Install
and/or repair
secondary
containment
liner with
110% capacity.
2) Provide
seismically
stable
containment
walls and dikes
with 110%
capacity.
3) Visually
inspect after
seismic
activity.

Public Education

Timeline

Disaster Resistant
Economy

Coordinating
Organizations

Protect Property

Action Item

Critical Facilities

Hazard

Life Safety

Mitigation Plan Goals Addressed

2018 Plan Update for Actions Taken since 2006

This action was added during the 2018 MJHMP Update.

Tank Farm Operators,
Electric Association,
Alaska Village
Electrical Coop

Ongoing

X

X

X

X

X
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7.3 Evaluating and Prioritizing Mitigation Actions
The requirements for the evaluation and implementation of mitigation actions, as stipulated in
DMA 2000 and its implementing regulations, are described below.
DMA 2000 Requirements: Mitigation Strategy - Implementation of Mitigation Actions
Implementation of Mitigation Actions
Requirement: §201.6(c)(3)(iii): [The mitigation strategy section shall include] an action plan describing how the actions
identified in section (c)(3)(ii) will be prioritized, implemented, and administered by the local jurisdiction. Prioritization shall include
a special emphasis on the extent to which benefits are maximized according to a cost benefit review of the proposed projects
and their associated costs.
Element
 Does the new or updated mitigation strategy include how the actions are prioritized?
 Does the new or updated mitigation strategy address how the actions will be implemented and administered?
 Does the new or updated prioritization process include an emphasis on the use of a cost-benefit review to maximize benefits?
 Does the updated plan identify the completed, deleted or deferred mitigation actions as a benchmark for progress, and if
activities are unchanged (i.e., deferred), does the updated plan describe why no changes occurred?
Source:

FEMA, July 2008.

The Planning Team evaluated and prioritized each of the mitigation actions to determine which
actions would be included in the Mitigation Action Plan. The Mitigation Action Plan represents
mitigation projects and programs to be implemented through the cooperation of multiple
entities under the Borough’s guidance. To complete this task, the Planning Team first prioritized
the hazards that were regarded as the most significant within the community (erosion, severe
weather, and wildland fire). The Planning Team reviewed the simplified Social, Technical,
Administrative, Political, Legal, Economical, and Environmental (STAPLEE) evaluation criteria
(shown in Table 41) and the Benefit-Cost Analysis Fact Sheet (Appendix D) to consider the
opportunities and constraints of implementing each particular mitigation action. For each
action considered for implementation, a qualitative statement is provided regarding the
benefits and costs and where available the technical feasibility. A detailed cost-benefit analysis
is anticipated as part of the application process for those projects the Borough chooses to
implement.
Table 43—Social, Technical, Administrative, Political, Legal, Economic, and Environmental STAPLEE Evaluation Criteria for
Mitigation Actions

Evaluation
Category

Discussion
“It is important to consider…”

Considerations

Social

The public support for the overall mitigation
strategy and specific mitigation actions.

Community acceptance
Adversely affects population

Technical

If the mitigation action is technically feasible
and if it is, the whole or partial solution.

Technical feasibility
Long-term solutions
Secondary impacts
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Evaluation
Category

Discussion
“It is important to consider…”

Considerations

Administrative

If the community has the personnel and
administrative capabilities necessary to
implement the action or whether outside
help will be necessary.

Staffing
Funding allocation
Maintenance/operations

Political

What the community and its members feel
about issues related to the environment,
economic development, safety, and
emergency management.

Political support
Local champion
Public support

Legal

Whether the community has the legal
authority to implement the action, or
whether the community must pass new
regulations.

Local, State, and Federal authority
Potential legal challenge

Economic

If the action can be funded with current or
future internal and external sources, if the
costs seem reasonable for the size of the
project, and if enough information is
available to complete a FEMA Benefit-Cost
Analysis.

Benefit/cost of action
Contributes to other economic goals
Outside funding required
FEMA Benefit-Cost Analysis

Environmental

The impact on the environment because of
public desire for a sustainable and
environmentally healthy community.

Effect on local flora and fauna
Consistent with community environmental
goals
Consistent with Local, State, and Federal laws

The Planning Team considered each hazard’s history, extent, and probability to determine each
mitigation action’s priority. A rating system based on high, medium, or low was used. High
priorities are associated with actions for hazards that impact the community on an annual or
near annual basis and generate impacts to critical facilities and/or people. Medium priorities
are associated with actions for hazards that impact the community less frequently, and do not
typically generate impacts to critical facilities and/or people. Low priorities are associated with
actions for hazards that rarely impact the community and have rarely generated documented
impacts to critical facilities and/or people.
Prioritizing the mitigation actions in the Mitigation Action Plan provided the Borough with an
approach to Mitigation Action Plan implementation. Table 42 summarizes the community’s
mitigation action priorities.

7.4 Implementing a Mitigation Action Plan
Table 42 displays the community’s Mitigation Action Plan Matrix that shows how the mitigation
actions were prioritized, provides an overall benefit/cost consideration, and the Planning
Team’s mitigation action implementation and administration responsibility.
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Table 44—Kodiak Island Borough Mitigation Action Plan Matrix
Description

Prioritization

Responsible
Department

Potential Funding

Time
frame

Benefit-Costs / Technical Feasibility

Earthquake Mitigation Action Items
Implement seismic risk
evaluation recommendations
for critical facilities (buildings,
transportation systems, utility
systems)

High

Engineering &
Facilities
Department

Borough Budget, City of
Kodiak Budget, HMGP

2023

By implementing the recommendations, the Borough is
taking action to mitigate potential hazards caused by
earthquakes.

Disseminate FEMA pamphlets
to educate homeowners and
businesses about structural
and non-structural retrofitting
of vulnerable buildings and
encourage retrofit.

Low

LEPC

Borough Budget, City of
Kodiak Budget

Yearly

A sustained mitigation outreach program will help build and
support area-wide capacity to enable the public to prepare
for, respond to, and recover from disasters.

Obtain funding and retrofit
critical facilities to ensure
adequate seismic performance
in future earthquakes.

High

Engineering &
Facilities
Department

Borough Budget, City of
Kodiak Budget, HMGP

2023

By implementing the recommendations, the Borough is
taking action to mitigate potential hazards caused by
earthquakes.

LEPC

Individual Owners

2023

A sustained mitigation program will help build and support
area-wide capacity to enable the community to prepare for,
respond to, and recover from disasters.

2023

By this type of information being available to the community,
developers, residents, and Borough regulators are educated
to make informed decisions regarding future development,
zoning, and mitigation measures.

2023

By this type of information being available to the community,
developers, residents, and Borough regulators are educated
to make informed decisions regarding future development,
zoning, and mitigation measures.

Encourage retrofit of
vulnerable residential,
commercial, and industrial
buildings.

Medium

Tsunami Mitigation Action Items
Complete inventory of critical
facilities located within
mapped tsunami inundation
zones (and probable
inundation zones where
mapping is not completed).
Complete mapping of tsunami
inundation zones for all
communities within the
Borough.

Medium

Community
Development
Department

Borough Budget, City of
Kodiak Budget, University
of Alaska Fairbanks

Medium

Community
Development
Department

Borough Budget, City of
Kodiak Budget, University
of Alaska Fairbanks
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Description

Harden or relocate
critical facilities
determined to be in
tsunami inundation
zones.
Continue public education,
evacuation awareness, and
emergency planning for
tsunami events.

Prioritization

Medium

Low

Responsible
Department
Community
Development
Department to
coordinate
with
Responsible
Parties

LEPC

Time
frame

Benefit-Costs / Technical Feasibility

Borough Budget, City of
Kodiak Budget

2023

This will help mitigate potential damage caused by tsunamis.

Borough Budget, City of
Kodiak Budget

Yearly

A sustained mitigation outreach program will help build and
support area-wide capacity to enable the public to prepare
for, respond to, and recover from disasters.

Potential Funding

Landslide Mitigation Action Items
Complete the inventory of
locations where critical
facilities, other buildings, and
infrastructure are subject to
landslides.

Medium

Community
Development
Department

Borough Budget, City of
Kodiak Budget

2023

By this type of information being available to the community,
developers, residents, and Borough regulators are educated
to make informed decisions regarding future development,
zoning, and mitigation measures.

Consider landslide mitigation
actions for slides seriously
threatening critical facilities,
other buildings or
infrastructure.

Medium

Community
Development
Department

Owners of Critical Facilities

2023

This will help mitigate potential damage caused by future
landslides.

Limit future development in
high landslide potential areas.

Medium

Borough
Assembly

Borough Budget

2023

By developing and enforcing new codes based on potential
hazard areas, the community, developers, and residents
make informed decisions regarding future development.

2023

By this type of information being available to the community,
developers, residents, and Borough regulators are educated
to make informed decisions regarding future development,
zoning, and mitigation measures.

Erosion Mitigation Action Items
Complete the inventory
of locations, buildings,
and infrastructure
subject to significant
erosion.

Medium

Community
Development
Department

Borough Budget, City of
Kodiak Budget
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Description
Remediate erosion or
relocate buildings or
infrastructure subject
to erosion when costeffective.
Limit future development in
high erosion risk areas.

Prioritization

Responsible
Department

Potential Funding

Time
frame

Benefit-Costs / Technical Feasibility

Medium

Community
Development
Department

Borough Budget, City of
Kodiak Budget

2023

By this type of information being available to the community,
developers, residents, and Borough regulators are educated
to make informed decisions regarding future development,
zoning, and mitigation measures.

Medium

Borough
Assembly

Borough Budget

2023

By developing and enforcing new codes based on potential
hazard areas, the community, developers, and residents
make informed decisions regarding future development.

Wildland/Urban Interface Fire Mitigation Action Items
Identify specific parts of Kodiak
Island Borough at high risk for
urban/wildland urban interface
fires because of fuel loading,
topography, and prevailing
construction practices.

Medium

Borough Fire
Department

Borough Budget, City of
Kodiak Budget

2023

By this type of information being available to the community,
developers, residents, and Borough regulators are educated
to make informed decisions regarding future development,
zoning, and mitigation measures.

Identify evacuation routes and
procedures for high risk areas
and educate the public.

Medium

Borough Fire
Department

Borough Budget, City of
Kodiak Budget

2023

A sustained mitigation outreach program will help build and
support area-wide capacity to enable the public to prepare
for, respond to, and recover from disasters.

Develop Community Wildand
Fire Protection Plans.

Medium

Borough Fire
Department

Borough Budget, City of
Kodiak Budget

2023

By developing and enforcing new codes based on potential
hazard areas, the community, developers, and residents
make informed decisions regarding future development.

Encourage fire-safe
construction practices for
existing and new construction
in high risk areas.

Medium

Borough Fire
Department

Borough Budget, City of
Kodiak Budget

2023

By this type of information being available to the community,
developers, residents, and Borough regulators are educated
to make informed decisions regarding future development,
zoning, and mitigation measures.
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Description

Prioritization

Responsible
Department

Potential Funding

Time
frame

Benefit-Costs / Technical Feasibility

Severe Weather-Flood Mitigation Action Items
Complete the inventory of
locations, buildings, and
infrastructure subject to
significant flooding.

Medium

Undertake flood mitigation
actions when cost effective for
identified high risk locations.

Medium

Limit future
development in high
flood risk areas.

Medium

Community
Development
Department

Borough Budget, City of
Kodiak Budget

2023

By this type of information being available to the community,
developers, residents, and Borough regulators are educated
to make informed decisions regarding future development,
zoning, and mitigation measures.

Engineering &
Facilities
Department

Borough Budget, City of
Kodiak Budget, HMGP

2023

By implementing mitigation actions, the Borough is taking
action to mitigate potential hazards caused by severe
weather.

Borough
Assembly

Borough Budget

2023

By developing and enforcing new codes based on potential
hazard areas, the community, developers, and residents
make informed decisions regarding future development.

Severe Weather-Winter Storm Mitigation Action Items
Ensure that all critical
facilities in Kodiak
Island Borough have
backup power and
emergency operations
plans to address power
outages.
Enhance tree trimming
efforts especially for
transmission lines and
trunk distribution lines.
Encourage citizens and
businesses to plan for
emergencies and to
stockpile emergency
supplies.

Medium

Medium

Low

Engineering &
Facilities
Department

Borough Budget, City of
Kodiak Budget, HMGP

2023

By implementing mitigation actions, the Borough is taking
action to mitigate potential hazards caused by severe
weather.

Kodiak Electric
Association,
Alaska Village
Electrical Coop

Kodiak Electric Association,
Alaska Village Electrical
Coop’s budgets

2023

By implementing mitigation actions, the Borough is taking
action to mitigate potential hazards caused by severe
weather.

Borough Budget, City of
Kodiak Budget

2023

Through encouragement, residents and business owners can
prepare for hazards themselves.

LEPC
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Description

Prioritization

Responsible
Department

Potential Funding

Time
frame

Benefit-Costs / Technical Feasibility

Severe Weather-Snow Avalanche Mitigation Action Items
Complete the inventory
of locations where
critical facilities, other
buildings, and
infrastructure are
subject to avalanches.

Medium

Consider mitigation
actions for avalanche
areas seriously
threatening critical
facilities, other
buildings, or
infrastructure.

Medium

Limit future
development in high
avalanche potential
areas.

Medium

2023

By this type of information being available to the community,
developers, residents, and Borough regulators are educated
to make informed decisions regarding future development,
zoning, and mitigation measures.

Borough Budget, City of
Kodiak Budget

2023

By this type of information being available to the community,
developers, residents, and Borough regulators are educated
to make informed decisions regarding future development,
zoning, and mitigation measures.

Borough Budget

2023

By developing and enforcing new codes based on potential
hazard areas, the community, developers, and residents
make informed decisions regarding future development.

Community
Development
Department

Borough Budget, City of
Kodiak Budget

Community
Development
Department

Borough
Assembly

Dam Failure
Evaluation of all dams
after a 5.0 Magnitude
Earthquake within 100
miles for structural
issues. The earthen
dams should be
checked for structural
failures within the soil
structure which
includes water weeping
through the Dam.

High

Planning
Director

High

Planning
Director

Dam Owners

As needed

By being pro-active, this hazard can be minimized.

Technological (Transportation, Fuel, and Utilities)
Tank Failure—Toppling or
Buckling

Tank Owners

As needed

By being pro-active, this hazard can be minimized.
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Description

Prioritization

Responsible
Department

Potential Funding

Time
frame

Benefit-Costs / Technical Feasibility

1) Upgrade tanks and/or tank
supports for Seismic Zone 4
(API 650).
2) Perform periodic tank
inspections and maintenance
(API 653 or SP001-00).
3) Visually inspect tanks
after seismic activity.
Pipeline Failure—Connection
Failure
1) Provide seismically stable
support for pipelines.
2) Perform periodic inspection
and maintenance (API 570 or
API RP 574).
3) Install Automatic Vales,
Shear Valves, and Flexible
Connections.
4) Visually inspect pipelines
after seismic activity.
Large Spills—Uncontained.
1) Install and/or repair
secondary containment liner
with 110% capacity.
2) Provide seismically stable
containment walls and dikes
with 110% capacity.
3) Visually inspect after seismic
activity.

High

Planning
Director

Pipeline Owners

As needed

By being pro-active, this hazard can be minimized.

High

Planning
Director

Tank Owners

As needed

By being pro-active, this hazard can be minimized.
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8 Plan Maintenance
This section describes a formal plan maintenance process to ensure that the MJHMP remains
an active and applicable document. It includes an explanation of how the Planning Team
intends to organize their efforts to ensure that improvements and revisions to the MJHMP
occur in a well-managed, efficient, and coordinated manner.
The following three process steps are addressed in detail here:
•

Monitoring, evaluating, and updating the MJHMP;

•

Implementation through existing planning mechanisms; and

•

Continued public involvement.

8.1 Monitoring, Evaluating, and Updating the MJHMP
The requirements for monitoring, evaluating, and updating the MJHMP, as stipulated in the
DMA 2000 and its implementing regulations, are described below.
DMA 2000 Requirements: Plan Maintenance Process - Monitoring, Evaluating, and Updating the Plan
Monitoring, Evaluating and Updating the Plan
Requirement §201.6(c)(4)(i): [The plan maintenance process shall include a] section describing the method and schedule of
monitoring, evaluating, and updating the mitigation plan within a five-year cycle.
Element
 Does the new or updated plan describe the method and schedule for monitoring the plan, including the responsible
department?
 Does the new or updated plan describe the method and schedule for evaluating the plan, including how, when, and by
whom (i.e., the responsible department?
 Does the new or updated plan describe the method and schedule for updating the plan within the five-year cycle?
Source:

FEMA, July 2008.

The MJHMP was prepared as a collaborative effort among the Planning Team members. To
maintain momentum and build upon previous hazard mitigation planning efforts and successes,
the Borough will use the Planning Team to monitor, evaluate, and update the MJHMP. Each
authority identified in Table 42 will be responsible for implementing the Mitigation Action Plan.
The Community Development Department Planning Director will serve as the primary points of
contact and will coordinate local efforts to monitor, evaluate, and revise the MJHMP.
The Planning Team will conduct an annual review during the anniversary week of the plan’s
official FEMA approval date to monitor the progress in implementing the MJHMP, particularly
the Mitigation Action Plan. As shown in Appendix E, the Annual Review Worksheet will provide
the basis for possible changes in the MJHMP Mitigation Action Plan by refocusing on new or
more threatening hazards, adjusting to changes to or increases in resource allocations, and
engaging additional support for the MJHMP implementation. The Planning Team Leader will
142

initiate the annual review two months prior to the scheduled planning meeting date to ensure
that all data is assembled for discussion with the Planning Team. The findings from these
reviews will be presented at the annual Planning Team meeting. Each review, as shown on the
Annual Review Worksheet, will include an evaluation of the following:
•

Participation of authorities and others in the MJHMP implementation;

•

Notable changes in the risk of natural or human-caused hazards;

•

Impacts of land development activities and related programs on hazard mitigation;

•

Progress made with the Mitigation Action Plan (identify problems and suggest
improvements as necessary); and

•

The adequacy of local resources for implementation of the MJHMP.

A system of reviewing the progress on achieving the mitigation goals and implementing the
Mitigation Action Plan activities and projects will also be accomplished during the annual
review process. During each annual review, each authority administering a mitigation project
will submit a Progress Report to the Planning Team. As shown in Appendix E, the report will
include the current status of the mitigation project, including any changes made to the project,
the identification of implementation problems and appropriate strategies to overcome them,
and whether or not the project has helped achieved the appropriate goals identified in the
plan.
In addition to the annual review, the Planning Team will update the MJHMP every five years. To
ensure that this update occurs, in the third year following adoption of the MJHMP, the Planning
Team will undertake the following activities:
•

Request grant assistance from DHS&EM to update the MJHMP (this can take up to
one year to obtain and one year to update the plan);

•

Thoroughly analyze and update the risk of natural and human-made hazards;

•

Provide a new annual review (as noted above), plus a review of the three previous
annual reviews;

•

Provide a detailed review and revision of the mitigation strategy;

•

Prepare a new Mitigation Action Plan;

•

Prepare a new draft MJHMP;

•

Submit an updated MJHMP to the DH&EM and FEMA for approval; and

•

Submit the FEMA-approved plan for adoption by Borough and communities under
its jurisdiction.
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8.2 Implementation Though Existing Planning Mechanisms
The requirements for implementation through existing planning mechanisms, as stipulated in
the DMA 2000 and its implementing regulations, are described below.

144

DMA 2000 Requirements: Plan Maintenance Process - Incorporation into Existing Planning Mechanisms
Incorporation into Existing Planning Mechanisms
Requirement §201.6(c)(4)(ii): [The plan shall include a] process by which local governments incorporate the requirements of
the mitigation plan into other planning mechanisms such as comprehensive or capital improvement plans, when appropriate.
Element
 Does the new or updated plan identify other local planning mechanisms available for incorporating the mitigation
requirements of the mitigation plan?
 Does the new or updated plan include a process by which the local government will incorporate the mitigation strategy and
other information contained in the plan (e.g., risk assessment) into other planning mechanisms, when appropriate?
 Does the updated plan explain how the local government incorporated the mitigation strategy and other information
contained in the plan (e.g., risk assessment) into other planning mechanisms, when appropriate?
Source:

FEMA, July 2008.

After the adoption of the MJHMP, each Planning Team Member will ensure that the MJHMP, in
particular each Mitigation Action Project, is incorporated into existing planning mechanisms.
Each member of the Planning Team will achieve this incorporation by undertaking the following
activities.
•

Conduct a review of the community-specific regulatory tools to assess the
integration of the mitigation strategy. These regulatory tools are identified in the
following capability assessment section.

•

Work with the community to increase awareness of the MJHMP and provide
assistance in integrating the mitigation strategy (including the Mitigation Action
Plan) into relevant planning mechanisms. Implementation of these requirements
may require updating or amending specific planning mechanisms.

8.3 Borough Capability Assessment
The capability assessment reviews the technical and fiscal resources available to the
community. This section outlines the resources available to the Borough for mitigation and
mitigation related funding and training.
Table 45—Existing Plans, Regulatory Tools, and Other Relevant Information
Regulatory Tools (ordinances,
codes, plans)

Existing
for
Borough?

Comments (Year of most recent update;
problems administering it, etc.)

Building code

Yes

Zoning ordinances

Yes

Subdivision ordinances or regulations

Yes

Special purpose ordinances

No

Comprehensive Plan

Yes

2008

Economic Development Plan

Yes

2016
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Regulatory Tools (ordinances,
codes, plans)

Existing
for
Borough?

Emergency Response Plan

Yes

Land Use Ordinance

Yes

Land Use Plan

Yes

Comments (Year of most recent update;
problems administering it, etc.)
Update in progress now

Federal Resources
The Federal government requires local governments to have a MJHMP in place to be eligible for
mitigation funding opportunities through FEMA such as the UHMA Programs and the HMGP.
The Mitigation Technical Assistance Programs available to local governments are also a valuable
resource. FEMA may also provide temporary housing assistance through rental assistance,
mobile homes, furniture rental, mortgage assistance, and emergency home repairs. The
Disaster Preparedness Improvement Grant also promotes educational opportunities with
respect to hazard awareness and mitigation.
• FEMA, through its Emergency Management Institute, offers training in many aspects
of emergency management, including hazard mitigation. FEMA has also developed a
large number of documents that address implementing hazard mitigation at the
local level. Five key resource documents are available from FEMA Publication
Warehouse and are briefly described here:
o How-to Guides. FEMA has developed a series of how-to guides to assist states,
communities, and tribes in enhancing their hazard mitigation planning
capabilities. The first four guides describe the four major phases of hazard
mitigation planning. The last five how-to guides address special topics that arise
in hazard mitigation planning such as conducting cost-benefit analysis and
preparing multi-jurisdictional plans. The use of worksheets, checklists, and tables
make these guides a practical source of guidance to address all stages of the
hazard mitigation planning process. They also include special tips on meeting
DMA 2000 requirements (http://www.fema.gov/fima/planhowto.shtm).
o Post-Disaster Hazard Mitigation Planning Guidance for State and Local
Governments. FEMA DAP-12, September 1990. This handbook explains the basic
concepts of hazard mitigation and shows state and local governments how they
can develop and achieve mitigation goals within the context of FEMA's postdisaster hazard mitigation planning requirements. The handbook focuses on
approaches to mitigation, with an emphasis on multi-objective planning.
o Mitigation Resources for Success compact disc (CD). FEMA 372, September 2001.
This CD contains a wealth of information about mitigation and is useful for state
and local government planners and other stakeholders in the mitigation process.
It provides mitigation case studies, success stories, information about Federal
mitigation programs, suggestions for mitigation measures to homes and
146

businesses, appropriate relevant mitigation publications, and contact
information.
o A Guide to Federal Aid in Disasters. FEMA 262, April 1995. When disasters
exceed the capabilities of state and local governments, the President's disaster
assistance programs (administered by FEMA) is the primary source of Federal
assistance. This handbook discusses the procedures and process for obtaining
this assistance, and provides a brief overview of each program.
o The Emergency Management Guide for Business and Industry. FEMA 141,
October 1993. This guide provides a step-by-step approach to emergency
management planning, response, and recovery. It also details a planning process
that businesses can follow to better prepare for a wide range of hazards and
emergency events. This effort can enhance a business's ability to recover from
financial losses, loss of market share, damages to equipment, and product or
business interruptions. This guide could be of great assistance to a community's
industries and businesses located in hazard prone areas.
•

US Department of Agriculture (USDA). Assistance provided includes: Emergency
Conservation Program, Non-Insured Assistance, Emergency Watershed Protection,
Rural Housing Service, Rural Utilities Service, and Rural Business and Cooperative
Service.

•

Department of Energy (DOE), Office of Energy Efficiency and Renewable Energy,
Weatherization Assistance Program. This program minimizes the adverse effects of
high energy costs on low-income, elderly, and handicapped citizens through client
education activities and weatherization services such as an all-around safety check
of major energy systems, including heating system modifications and insulation
checks.

•

Department of Health and Human Services, Administration of Children & Families
(DHHS/ACF), Administration for Native Americans (ANA). The ANA awards funds
through grants to American Indians, Native Americans, Native Alaskans, Native
Hawaiians, and Pacific Islanders. These grants are awarded to individual
organizations that successfully apply for discretionary funds. ANA publishes in the
Federal Register an announcement of funds available, the primary areas of focus,
review criteria, and the method of application.
(http://www.acf.hhs.gov/programs/ana/)

•

HUD, Office of Homes and Communities, Section 108 Loan Guarantee Programs. This
program provides loan guarantees as security for Federal loans for acquisition,
rehabilitation, relocation, clearance, site preparation, special economic
development activities, and construction of certain public facilities and housing.

•

Department of Housing and Urban Development, Community Development Block
Grants. (HUD/CDBG) Provides grant assistance and technical assistance to aid
communities in planning activities that address issues detrimental to the health and
safety of local residents, such as housing rehabilitation, public services, community
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facilities, and infrastructure improvements that would primarily benefit low-and
moderate-income persons.
•

Department of Labor (DOL), Employment and Training Administration, Disaster
Unemployment Assistance. Provides weekly unemployment subsistence grants for
those who become unemployed because of a major disaster or emergency.
Applicants must have exhausted all benefits for which they would normally be
eligible.

•

Federal Financial Institutions. Member banks of Federal Deposit Insurance
Corporation, Financial Reporting Standards or Federal Home Loan Bank Board may
be permitted to waive early withdrawal penalties for Certificates of Deposit and
Individual Retirement Accounts.

•

Internal Revenue Service (IRS), Tax Relief. Provides extensions to current year's tax
return, allows deductions for disaster losses, and allows amendment of previous tax
returns to reflect loss back to three years.

•

USACE. The USACE Alaska District’s Civil Works Branch studies potential water
resource projects in Alaska. These studies analyze and solve water resource issues of
concern to the local communities. These issues may involve navigational
improvements, flood control or ecosystem restoration. The agency also tracks flood
hazard data for over 300 Alaskan communities on floodplains or the sea coast. These
data help local communities assess the risk of floods to their communities and
prepare for potential future floods. The USACE is a member and co-chair of the
Alaska Climate Change Sub-Cabinet.

•

US Small Business Administration (SBA). May provide low-interest disaster loans to
individuals and businesses that have suffered a loss due to a disaster. Requests for
SBA loan assistance should be submitted to DHS&EM.

State Resources
•

DHS&EM is responsible for improving hazard mitigation technical assistance for local
governments for the State of Alaska. Providing hazard mitigation training, current
hazard information and communication facilitation with other agencies will enhance
local hazard mitigation efforts. DHS&EM administers FEMA mitigation grants to
mitigate future disaster damages such as those that may affect infrastructure
including the elevation, relocation, or acquisition of hazard-prone properties.
DHS&EM also provides mitigation funding resources for mitigation planning.
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•

Division of Senior Services (DSS): Provides special outreach services for seniors,
including food, shelter and clothing.

•

Division of Insurance (DOI): Provides assistance in obtaining copies of policies and
provides information regarding filing claims.

•

Department of Military and Veterans Affairs (DMVA): Provides damage appraisals
and settlements for VA-insured homes and assists with filing of survivor benefits.

•

The Community Health and Emergency Medical Services (CHEMS) is a section within
Division of Public Health within the Department of Health and Social Services (DHSS).
DHSS is charged with promoting and protecting the public health and one of CHEMS'
responsibilities is developing, implementing, and maintaining a statewide
comprehensive emergency medical services system. The department's statutory
mandate (Alaska Statute 18.08.010) requires it to:
o Coordinate public and private agencies engaged in the planning and delivery of
emergency medical services, including trauma care, to plan an emergency
medical services system.
o Assist public and private agencies to deliver emergency medical services,
including trauma care, through the award of grants in aid.
o Conduct, encourage, and approve programs of education and training designed
to upgrade the knowledge and skills of health personnel involved in emergency
medical services, including trauma care.
o Establish and maintain a process under which hospitals and clinics can represent
themselves to be trauma centers because they voluntarily meet criteria adopted
by the department which are based on an applicable national evaluation system.

•

DCRA within the DCCED. DCRA administers the HUD/CDBG, FMA, and the Climate
Change Sub-Cabinet’s Interagency Working Group’s program; funds and administers
various flood and erosion mitigation projects, including the elevation, relocation, or
acquisition of flood-prone homes and businesses, throughout the State. This
department also administers programs for State "distressed" and "targeted"
communities.

•

Division of Environmental Conservation (DEC). DEC primary roles and responsibilities
concerning hazards mitigation are ensuring safe food and safe water, and pollution
prevention and pollution response. DEC ensures water treatment plants, landfills,
and bulk fuel storage tank farms are safely constructed and operated in
communities. Agency and facility response plans include hazards identification and
pollution prevention and response strategies.

•

Department of Transportation and Public Facilities (DOT/PF). DOT/PF personnel
provide technical assistance to the various emergency management programs, to
include mitigation. This assistance is addressed in the DHS&EM-DOT/PF
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Memorandum of Agreement and includes, but is not limited to: environmental
reviews; archaeological surveys; and historic preservation reviews.
In addition, DOT/PF and DHS&EM coordinate buy-out projects to ensure that there
are no potential right-of-way conflicts with future use of land for bridge and highway
projects, and collaborate on earthquake mitigation.
Additionally, DOT/PF provides safe, efficient, economical, and effective operation of
the State's highways, harbors, and airports. DOT/PF uses it's Planning, Design &
Engineering, Maintenance & Operations, and Intelligent Transportation Systems
resources to identify the hazard, plan and initiate mitigation activities to meet the
transportation needs of Alaskans and make Alaska a better place to live and work.
DOT/PF budgets for the temporary replacement bridges and materials necessary to
make the multi-model transportation system operational following a natural
disaster.
•

Department of Natural Resources (DNR) administers various projects designed to
reduce stream bank erosion, reduce localized flooding, improve drainage, and
improve discharge water quality through the stormwater grant program funds.
Within DNR, the Division of Geological and Geophysical Survey (DGGS) is responsible
for the use and development of Alaska's mineral, land, and water resources, and
collaboration on earthquake mitigation.
o DNR’s DGGS. DGGS collects and distributes information about the State's
geologic resources and hazards. Their geologists and support staff are leaders in
researching Alaska's geology and implementing technological tools to most
efficiently collect, interpret, publish, archive, and disseminate that information
to the public.
o The DNR’s Division of Forestry (DOF). DOF participates in a statewide wildfire
control program in cooperation with the forest industry, rural fire departments
and other agencies. Prescribed burning may increase the risks of fire hazards;
however, prescribed burning reduces the availability of fire fuels and therefore
the potential for future, more serious fires.
o DOF also manages various wildland fire programs, activities, and grant programs
such as the FireWise Program, the Community Forestry Program and the
Volunteer Fire Assistance and Rural Fire Assistance Grant programs. Information
can be found at http://forestry.alaska.gov/fire/current.htm.

Other Funding Sources and Resources
The following provide focused access to valuable planning resources for communities
interested in sustainable development activities.
FEMA. http://www.fema.gov - includes links to information, resources, and grants that
communities can use in planning and implementation of sustainable measures.
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American Planning Association (APA), http://www.planning.org - a non-profit professional
association that serves as a resource for planners, elected officials, and citizens concerned with
planning and growth initiatives.
Institute for Business and Home Safety (IBHS), http://ibhs.org - an initiative of the insurance
industry to reduce deaths, injuries, property damage, economic losses, and human suffering
caused by natural disasters.
American Red Cross (ARC). Provides for the critical needs of individuals such as food, clothing,
shelter, and supplemental medical needs. Provides recovery needs such as furniture, home
repair, home purchasing, essential tools, and some bill payment may be provided.
Crisis Counseling Program. Provides grants to State and Borough mental health departments,
which in turn provide training for screening, diagnosing, and counseling techniques. Also
provides funds for counseling, outreach, and consultation for those affected by disaster.
Local Resources
The Borough has a number of planning and land management tools that will allow them to
implement hazard mitigation activities. The resources available in these areas have been
assessed by the Planning Team and are summarized below.
Table 46—Borough Staff Resources

Staff/Personnel Resources

Borough
(Y/N)

Planner or engineer with knowledge of land
development and land management
practices

Yes

Engineer or professional trained in
construction practices related to buildings
and/or infrastructure

Yes

Planner or engineer with an understanding of
natural and/or human-caused hazards

Yes

Floodplain Manager

No

Surveyors

No

Staff with education or expertise to assess
the jurisdiction’s vulnerability to hazards

Yes

Personnel skilled in GIS and/or HAZUS

Yes

Emergency manager

Yes

Grant writers

Yes

Public Information Officer

Yes

Department/Agency and Position
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Table 47—Borough Financial Resources

Financial Resources

Accessible or Eligible to Use
by City
(Yes/No/DK-Don’t Know)

General Fund

Yes, insufficient funds to
enable extensive mitigation
actions implementation

Community Development Block Grants (CDBG)

Yes

Capital Improvement Projects Funding

Yes

Authority to levy taxes for specific purposes

Yes

Fees for water, sewer, gas, or electric service

Yes

Impact fees for homebuyers or developers for
new developments/homes

Yes

Withhold spending in hazard-prone areas
Hazard Mitigation Grant Program (HMGP) Federal Emergency Management Agency
(FEMA) funding which is available to local
communities after a Presidentially-declared
disaster. It can be used to fund both pre- and
post-disaster mitigation plans and projects.

Yes

Pre-Disaster Mitigation (PDM) grant program FEMA funding which available on an annual
basis. This grant can only be used to fund predisaster mitigation plans and projects only

Yes

Flood Mitigation Assistance (FMA) grant
program - FEMA funding which is available on an
annual basis. This grant can be used to mitigate
repetitively flooded structures and
infrastructure to protect repetitive flood
structures.

Yes

United State Fire Administration (USFA) Grants The purpose of these grants is to assist State,
regional, national or local organizations to
address fire prevention and safety. The primary
goal is to reach high-risk target groups including
children, seniors and firefighters.

Yes

8.4 Continued Public Involvement
The requirements for continued public involvement, as stipulated in the DMA 2000 and its
implementing regulations, are described below.
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DMA 2000 Requirements: Plan Maintenance Process - Continued Public Involvement
Continued Public Involvement
Requirement §201.6(c)(4)(iii): [The plan maintenance process shall include a] discussion on how the community
will continue public participation in the plan maintenance process.
Element
 Does the new or updated plan explain how continued public participation will be obtained?
Source:

FEMA, July 2008.

The Borough is dedicated to involving the public directly in the continual reshaping and
updating of the MJHMP. A paper copy of the MJHMP and any proposed changes will be
available at the Borough Offices The addresses and phone numbers of the Planning Team
Leaders to whom people can direct their comments or concerns will also be available at the
Borough Office.
Kodiak Island Borough's commitment to involve the public in hazard mitigation planning is also
demonstrated by an ongoing outreach program of public education about hazards and steps to
mitigate the impacts of hazards. These efforts include a widely distributed 29-page brochure
which provides general preparedness and response guidance for disasters and also discusses:
•
•
•

Tsunami warning signals and evacuation shelters,
Earthquake mitigation tips for homes, and
Preparation for and response to volcanic ash fall events.

Ongoing public outreach and education efforts for natural hazards also include regular
publication of guidance similar to that in the brochure discussed above in the Kodiak Daily
Mirror.
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