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1.0 Introduction 
This section provides a brief introduction to hazard mitigation planning, associated grants, and 
a description of this 2019 Hazard Mitigation Plan (HMP) Update for the City of Kotzebue (City). 

1.1 HAZARD MITIGATION PLANNING 

Hazard mitigation, as defined in Title 44 of the Code of Federal Regulations (CFR), Part 201.2, is 
“any sustained action taken to reduce or eliminate the long‐term risk to people and property 
from natural hazards and their effects.  Hazard mitigation is the only phase of emergency 
management specifically dedicated to breaking the cycle of damage reconstruction and 
repeated damage. As such, States and Local Communities are encouraged to take advantage of 
funding provided by Hazard Mitigation Assistance (HMA) grant programs” (FEMA, 2019h).  
Hazard mitigation is any work done to minimize the impacts of any type of hazard event before 
it occurs and 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. Implementation of the mitigation actions, such as long‐term 
strategies that may include planning, policy changes, programs, projects, and other activities, is 
the end result of this process. 

1.2 PLANNING REQUIREMENTS 

1.2.1 Local Mitigation Plans 

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). Section 322 directs State and Local entities to closely coordinate mitigation 
planning and implementation efforts. Additionally, Section 322 establishes the HMP 
requirement for the Federal Emergency Management Agency’s (FEMA) HMA.  

On October 2, 2015, FEMA published the Mitigation Planning Final Rule in the Federal Register, 
[Docket ID: FEMA‐2015‐0012], 44 CFR Part 201, effective November 2, 2015. Planning 
requirements for Local entities are described in Section §201.6.  Locally‐adopted and FEMA‐
approved HMPs qualify jurisdictions for several HMA grant programs.  This HMP Update for the 
City of Kotzebue complies with Title 44 CFR Section §201.6 and applicable FEMA guidance 
documents as well as the 2018 Alaska State HMP. 

Section 322 of the Stafford Act (42 USC 5165) as amended by P.L. 106‐390 provides for State 
and Local governments to undertake a risk‐based approach to reduce risks to natural hazards 
through mitigation planning.  The National Flood Insurance Act of 1968 (42 USC 4001 et seq.) as 
amended, further reinforces the need and requirement for HMPs, linking Flood Mitigation 
Assistance (FMA) programs to State and Local HMPs.  This change also requires participating 
National Flood Insurance Program (NFIP) communities’ risk assessments and mitigation 
strategies to identify and address repetitively flood damaged properties.  
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1.3 GRANT PROGRAMS WITH MITIGATION PLAN REQUIREMENTS 

FEMA HMA grant programs provide funding to States and Local entities that have a FEMA‐
approved State or Local HMP. Two of the grants 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 Hazard Mitigation Grant Program (HMGP) is a competitive, 
disaster‐funded grant program whereas the other Unified Mitigation Assistance Programs (Pre‐
Disaster Mitigation [PDM] and FMA, although competitive) rely on specific pre‐disaster grant 
funding sources, sharing several common elements. 

“The Department of Homeland Security and Emergency Management (DHS&EM) FEMA HMA 
grant programs present a critical opportunity to protect individuals and property from natural 
hazards while simultaneously reducing reliance on Federal disaster funds. The HMA programs 
provide PDM grants annually to States, and Local and Tribal 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 is authorized by the National 
Flood Insurance Act and focuses on reducing claims against the NFIP” (FEMA, 2019h). 

1.3.1 Hazard Mitigation Assistance (HMA) Unified Programs 

The HMGP provides grants to State, Local, and Tribal 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, City, 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, Local, and 
Tribal entities 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 

The City of Kotzebue has 
participated in the NFIP since 
1983. 
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Congress on an annual basis. In Fiscal Years (FY) 2016 and 2017, PDM program funding totaled 
approximately $90 million each year. The cost‐share for this grant is 75% Federal/25% non‐
Federal. 

The goal of the FMA grant program is to reduce or eliminate flood insurance claims under the 
NFIP. Particular emphasis for this program is placed on mitigating repetitive loss (RL) properties. 
The primary source of funding for this program is the National Flood Insurance Fund. Grant 
funding is available for three types of grants, including Planning, Project, and Technical 
Assistance. Project grants, which use the majority of the program’s total funding, are awarded 
to States, Local, and Tribal entities to apply mitigation measures to reduce flood losses to 
properties insured under the NFIP. In FY 2016, FMA funding totaled $199 million. In FY 2017, 
FMA funding totaled $160 million.  The cost‐share for this grant is 75% Federal/25% non‐
Federal. However, 100% Federal to mitigate severe repetitive loss (SRL) properties is available 
in certain situations as well as 90% Federal/10% non‐Federal to mitigate RL properties. 

1.4 HMP DESCRIPTION 

The remainder of this HMP consists of the following sections and appendices: 

Prerequisites 

Section 2 addresses the prerequisites of plan adoption, which includes adoption by the City of 
Kotzebue (City). The adoption resolution is included in Appendix B. 

Community Description 

Section 3 provides a general history and background of the City, including historical trends for 
population and the demographic and economic conditions that have shaped the area.  A 
location figure of the area is included. 

Planning Process 

Section 4 describes the planning process and identifies the Project Team Members, the 
meetings held as part of the planning process, the LeMay Engineering & Consulting, Inc. 
planner, and the key stakeholders within the City and the surrounding area. In addition, this 
section documents public outreach activities (Appendix C) and the review and incorporation of 
relevant plans, reports, and other appropriate information. 

Hazard Analysis 

Section 5 describes the process through which the Project Team identified, screened, and 
selected the hazards to be profiled in this HMP Update. The hazard analysis includes the 
characteristics, history, location, extent, impact, and recurrence probability for each hazard. In 
addition, historical and hazard location figures are included as applicable. 

Vulnerability Analysis 

Section 6 identifies potentially vulnerable assets—people, residential and nonresidential 
buildings, critical facilities, and critical infrastructure—in the City. The resulting information 
identifies the full range of hazards that the City could face and potential social impacts, 
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damages, and economic losses.  Trends in land use and development are also discussed. 

Mitigation Strategy 

Section 7 defines the mitigation strategy which provides a blueprint for reducing the potential 
losses identified in the vulnerability analysis. The Project Team developed a list of mitigation 
goals and potential actions to address the risks facing the City. Mitigation actions include 
preventive actions, property protection techniques, natural resource protection strategies, 
structural projects, emergency services, and public information and awareness activities. 

Plan Maintenance 

Section 8 describes the Project Team’s formal plan maintenance process to ensure that the 
HMP Update remains an active and applicable document. The process includes monitoring, 
evaluating (Appendix E), and updating the HMP; implementation through existing planning 
mechanisms; and continued public involvement.  Capabilities are also included for the City of 
Kotzebue, and potential grant funding sources are identified. 

References 

Section 9 lists the reference materials used to prepare this HMP Update. 

Appendix A 

Appendix A provides the FEMA crosswalk, which documents compliance of this HMP Update 
with FEMA criteria. 

Appendix B 

Appendix B provides the adoption resolution for the City. 

Appendix C 

Appendix C provides public outreach information, including newsletters, agendas, sign‐in 
sheets, and trip reports. 

Appendix D 

Appendix D contains the Benefit‐Cost Analysis Fact Sheet used to prioritize mitigation actions. 

Appendix E 

Appendix E provides the plan maintenance documents, such as an annual review sheet, the 
progress report form, and community survey. 

Appendix F 

Appendix F provides the 2019 Division of Geological and Geophysical Survey (DGGS) Color Index 
Elevation Maps for Kotzebue.
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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, Commissioner, Tribal 
Council). 

Element 

 Has the local governing body adopted the updated plan? 

 Is supporting documentation, such as a resolution, included? 

Source: FEMA, 2015. 

2.0 Prerequisites 

2.1 ADOPTION BY LOCAL GOVERNING BODIES AND SUPPORTING 
DOCUMENTATION 

Requirements for the adoption of this HMP Update by the local governing body, as stipulated in 
DMA 2000 and its implementing regulations, are described below. 

The City of Kotzebue is the local jurisdiction represented in this 2019 HMP Update and meets 
the requirements of Section 322 of DMA 2000. The City of Kotzebue will comply with all 
applicable Federal statutes and regulations in effect with respect to the periods for which it 
receives grant funding, including 2 CFR Parts 200 and 3002 and will amend this HMP whenever 
necessary to reflect changes in Federal laws and statutes. 

The Kotzebue City Council adopted the HMP Update by resolution on October 17, 2019. A 
scanned copy of the resolution is included in Appendix B. 
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3.0 Community Description 
This section describes the location, geography, and history; demographics; and economy of the 
City of Kotzebue. 

3.1 LOCATION, GEOGRAPHY, AND HISTORY 

Kotzebue is situated on the Baldwin 
Peninsula in Kotzebue Sound, on a three‐
mile‐long spit, which ranges in width from 
1,100 to 3,600 feet. It is located near the 
discharges of the Kobuk, Noatak, Selawik, 
and Buckland Rivers, 549 air miles 
northwest of Anchorage and 33 miles 
above the Arctic Circle (see Figure 1). 
Kotzebue lies at approximately 66° 
53’50.09” North Latitude and ‐ 162° 
35’20.84” West Longitude (Sec. 03, T017N, 
R018W, Kateel River Meridian).  

Kotzebue is the gateway to the Arctic and 
serves as the regional hub to 11 
Northwest Arctic Borough communities.  Kotzebue is located in the Kotzebue Recording District 
(Department of Community, Commerce, and Economic Development [DCCED], Division of 
Community and Regional Affairs [DCRA], 2019). 

The City of Kotzebue encompasses 27.0 square miles (sq.) of land and 1.7 sq. miles of water. 
Kotzebue is located in a transitional climate zone, which is characterized by long, cold winters 
and cool summers. The average low temperature during January is ‐12 degrees Fahrenheit (℉ሻ; 
the average high temperature during July is  58℉.  Temperature extremes have been measured 
from ‐66℉ to 85℉. Snowfall averages 44 inches, with a total precipitation of nine inches per 
year. Kotzebue Sound is typically ice‐free from early July until early October (DCRA, 2019).  
However, for the past two years, Kotzebue Sound has not completely frozen over. 

Kotzebue’s location has been occupied by Inupiat Eskimos for at least 600 years. "Kikiktagruk" 
was the hub of ancient Arctic trading routes long before European contact, due to its coastal 
location near a number of rivers. The German Lieutenant Otto Von Kotzebue "discovered" 
Kotzebue Sound in 1818 for Russia. The community was named after Kotzebue Sound in 1899 
when a post office was established. Since the turn of the century, expansion of economic 
activities and services in the area have enabled Kotzebue to develop rapidly. The local Indian 
Reorganization Act (IRA) government is the Native Village of Kotzebue.  The Kotzebue IRA 
established its constitution in 1939.  The City was formed in 1958. A United States (U.S.) Air 
Force Base and White Alice Communications System were later constructed. Village 
corporations were established in 1971 as part of the Alaska Native Claims Settlement Act 
(ANCSA), and Kikiktagruk Inupiat Corporation is the local village corporation (DCRA, 2019). 

Residents of Kotzebue are primarily Inupiat Eskimos, and subsistence activities are an integral 

Figure 1. Kotzebue Location Map 
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part of their lifestyle. Each summer, the North Tent City fish camp is set up to dry and smoke 
the season's catch (DCRA, 2019). 

3.2 DEMOGRAPHICS 

The 2010 U.S. Census recorded 3,201 residents in the City.  The most recent 2017 DCCED 
certified population is 3,154 (DCRA, 2019). Figure 2 illustrates the historic population of the City 
of Kotzebue. 

Per the 2013‐2017 American Community Survey (ACS), the median age of a Kotzebue resident is 
29.3, indicating a relatively young population.  The population is expected to continue 
increasing as depicted in Figure 2. Over 69% of the City’s population is below 44 years of age 
(ADOL, 2017). 

The City is an Inupiat Eskimo community, and about 68% of residents recognize themselves as 
Alaska Native. The percentage of males is 54.4%, and the percentage of females is 45.6%. The 
2013‐2017 ACS identified 905 households with the average household having approximately 
four individuals.  

 
Figure 2. Kotzebue Historic Population 

3.3 ECONOMY 

Kotzebue is the service and transportation center for all villages in the northwest region. The 
State of Alaska DCRA estimates Kotzebue has a healthy cash economy, a growing private sector, 
and a stable public sector. Due to its location at the confluence of several river drainages, 
Kotzebue is the transfer point between the ocean and inland shipping. It is also the air transport 
center for the region.  Figure 3 depicts an aerial map of the City. 

Activities related to oil and minerals exploration and development have contributed to the 
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economy. The majority of income is directly or indirectly related to government employment, 
such as the School District, Maniilaq Association, the City, and the Borough. The Cominco Alaska 
Red Dog Mine is a significant regional employer. Commercial fishing for chum salmon provides 
some seasonal employment. One hundred twenty‐six residents hold commercial fishing permits 
as of the 2010 U.S. Census. Most residents rely on subsistence to supplement their income.  

According to the 2010 U.S. Census, the median household income in Kotzebue was $85,278. 
Approximately 583 individuals (18.2%) were reported to be living below the poverty level. The 
potential work force (those aged 16 years or older) in Kotzebue was estimated to be 1,960 
(ADOL, 2017). The unemployment rate in Kotzebue in 2017 was 8.3% (ADOL, 2017); however, 
this rate included part‐time and seasonal jobs, and practical unemployment or 
underemployment is likely to be significantly higher. 
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Figure 3. Aerial Layout of the City of Kotzebue 
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4.0 Planning Process 
This section provides an overview of the planning process; identifies the Project Team Members 
and key stakeholders; documents public outreach efforts; and summarizes the review and 
incorporation of existing plans, studies, and reports used to develop this HMP Update. 
Additional information regarding the Project Team and public outreach efforts is provided in 
Appendix C. 

Requirements for the planning process, as stipulated in DMA 2000 and its implementing 
regulations, are described below. 

DMA 2000 Requirements: Planning Process 

Local Planning Process 

Requirement §201.6(b): An open public involvement process is essential to the development of an effective plan. 

In order to develop a more comprehensive approach to reducing the effects of natural disasters, the planning 
process shall include: 

Element 

 An opportunity for the public to comment on the plan during the drafting stage and prior to plan approval;

 An opportunity for neighboring communities, local and regional agencies involved in hazard mitigation activities, and 
agencies that have the authority to regulate development, as well as businesses, academia, and other private and 
nonprofit interests to be involved in the planning process; and

 Review and incorporation, if appropriate, of existing plans, studies, reports, and technical information.

Requirement §201.6(c)(1): [The plan shall document] the planning process used to develop the plan, including how it 
was prepared, who was involved in the process, and how the public was involved. 

Element 

 Does the plan provide a narrative description of the process followed to prepare the updated plan?

 Does the updated plan indicate who was involved in the planning process?

 Does the updated plan indicate how the public was involved?

 Does the updated plan discuss the opportunity for neighboring communities, agencies, businesses, academia, 
nonprofits, and other interested parties to be involved in the planning process?

 Does the planning process describe the review and incorporation, if appropriate, of existing plans, studies, 
reports, and technical information?

 Does the updated plan document how the planning team reviewed and analyzed each section of the plan and 
whether each section was revised as part of the update process?

Source: FEMA, 2015. 

4.1 OVERVIEW OF PLANNING PROCESS 

DHS&EM provided funding and project oversight to LeMay Engineering & Consulting, Inc. Ms. 
Jennifer LeMay, PE, PMP guided development of the Project Team to assist the City with the 
HMP Update. 

The planning process began with the City Clerk designating the City Planner, Edward Garoutte, 
as the team lead of the Project Team with a Project Team kickoff teleconference on January 18, 
2019. During the meeting, the Team identified resources, capabilities, and set the date for the 
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public meeting as an agenda item of the City Council meeting on June 20, 2019. The Project 
Team’s role included: acting as an advocate for the planning process, assisting with gathering 
information, and providing support for the public meeting and other public participation 
opportunities. 

The hazard mitigation planning process was described in a May 30, 2019 newsletter asking 
residents to help identify hazards that affect the City and to also identify critical facilities.  

In summary, the following five‐step process took place from January through August 2019. 

1. Organize resources: Members of the Project Team identified resources, 
including staff, agencies, and local community members, who could provide 
technical expertise and historical information needed in the HMP Update. 

2. Assess risks: The Project Team confirmed hazards from the 2014 HMP were valid, 
and with the assistance of a hazard mitigation planning consultant (LeMay 
Engineering & Consulting, Inc.), updated the risk assessment for the identified 
hazards.  The Project Team reviewed the risk assessment, including the 
vulnerability analysis, prior to and during the update of the mitigation strategy. 

3. Assess capabilities: The Project Team reviewed current administrative and 
technical, legal and regulatory, and fiscal capabilities to determine whether 
existing provisions and requirements adequately address relevant hazards. 

4. Update the mitigation strategy: After reviewing the risks posed by each hazard, the 
Project Team updated the comprehensive range of potential mitigation goals and 
actions developed in the 2014 HMP. Updates for each mitigation action 
implemented in 2014 were provided.  In 2019, the Project Team updated and re‐
prioritized the actions to be implemented. 

5.  Monitor, evaluate, and update the plan: The 2014 Planning Team did not fully 
complete their designated annual HMP reviews or plan maintenance activities due to 
staff turnover. The City has recommitted to monitor and evaluate the HMP Update 
per Section 8. 

4.2 HAZARD MITIGATION PROJECT TEAM 

The Project Team consists of Team Leader Ed Garoutte, the Planning Commission, and the City 
Council, and interested community members. Table 1 identifies the hazard mitigation Project 
Team. 
 

Table 1. Hazard Mitigation Project Team 

Name  Title  Organization  Phone 

Ed Garoutte  City Planner  City of Kotzebue  442‐3401 

Thomas Millette  Acting City Manager; Chief of 
Police 

City of Kotzebue  442‐3401 

Jeff Congdon  City Manager starting October 1  Will be City of 
Kotzebue 

N/A 
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Carl Jennings  Public Works Director  City of Kotzebue  442‐5201 

Lewis Pagel  Mayor, Council Member   City of Kotzebue  412‐1785 

Eugene Smith  Council Member   City of Kotzebue  Eugene.smith4@icloud.com 

Matthew Tekker  Council Member   City of Kotzebue  mtekker@maniilaq.org 

August Nelson, Sr.  Council Member   City of Kotzebue  Nelsonscamp@hotmail.com 

Johnson Greene  Council Member   City of Kotzebue  kotzradio@yahoo.com 

Sandra Shroyer‐Beaver  Vice Mayor, Council Member   City of Kotzebue  Sandy.shroyerbeaver@maniilaq.org 

Thomas Baker  Council Member   City of Kotzebue  Thmsbaker00@gmail.com 

Ernest Norton  Chair, Planning Commission  City of Kotzebue  442‐3467 

Ryan Cassidy  Planning Commission Member  City of Kotzebue  952‐8698 

Pierre Lonewolf  Planning Commission Member  City of Kotzebue  995‐2810 

Eva June Hunt  Planning Commission Member  City of Kotzebue  442‐7622 

Hans B. Nelson  Planning Commission Member  City of Kotzebue  hansbnelson@gmail.com 

Geri Adams  Planning Commission Member  City of Kotzebue  442‐3451 

Cindy Fields  Planning Commission Member  City of Kotzebue  442‐1007 

Jennifer LeMay, PE, PMP  Lead Hazard Mitigation Planner  LeMay Engineering 
& Consulting, Inc. 

350‐6061 

   Rick Dembroski     PDM Grant Manager 
State of Alaska, 

DHS&EM 
428‐7015 

Brent Nichols, CFM  State Hazard Mitigation Officer  State of Alaska 
DHS&EM 

428‐7085 
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4.3 PUBLIC INVOLVEMENT & OPPORTUNITY FOR INTERESTED PARTIES 
TO PARTICIPATE 

Table 2 lists the community’s public involvement initiatives focused to encourage participation 
and provide insight for the HMP Update effort. 

Table 2. Public Involvement Mechanisms 

Mechanism  Description 

Newsletter Distribution (May 30, 2019) 

On May 30, 2019, the City posted a newsletter describing the upcoming 
planning activity. The newsletter encouraged the community to provide hazard 
and critical facility information and was posted at the City Office and the Post 
Office. 

Newsletter Distribution (June 26, 2019) 

On June 26, 2019, the City posted a newsletter announcing the Draft HMP 
Update’s availability. The newsletter encouraged the community to provide 
comments or input and was posted at the City Office and the Post Office as well 
as the City web page. 

On June 20, 2019, a public meeting was held as an agenda item of the regularly scheduled 
Kotzebue City Council meeting to introduce the hazard mitigation planning project to the 
community and other interested parties.  The meeting was announced via public notice, radio, 
and a posted newsletter. 

During the meeting, the Project Team led the attending public through a hazard identification 
and screening exercise. The attendees confirmed that the five hazards the State HMP identified 
for the Northwest Arctic Borough Rural Education Attendance Area (REAA) were applicable to 
the City: changes in the cryosphere, earthquake, flood/erosion, severe weather, and 
wildland/conflagration fire have the potential to impact the City (DHS&EM, 2018a).  These 
hazards were previously identified in the 2014 HMP with the exception of changes in the 
cryosphere.   

Following the hazard screening process, the Project Team led the attendees through the 
process of updating the list of critical facilities in the City since development of the 2014 HMP. 
LeMay Engineering & Consulting, Inc. also described the specific information needed from the 
Project Team and public to complete the risk assessment including the location, value, and 
population of residents and critical facilities in the City. 

After the community asset data was collected, a risk assessment was completed that illustrated 
the assets that are exposed and vulnerable to specific hazards.  Mitigation actions identified 
based on the results of the risk assessment were added to the mitigation strategy developed 
during the 2014 HMP and re‐prioritized.  Additionally, status updates of each mitigation action 
implemented since the 2014 HMP were discussed and provided in Section 7. 

A second newsletter was prepared and posted on June 26, 2019 describing the process to date, 
presenting the prioritized mitigation actions, and announcing the availability of the Draft HMP 
Update for a 30‐day public review and comment period.  The Draft HMP Update was also 
posted on the City’s web page and Facebook page.  The City Planner read a public notice on the 
radio the week before the meeting, inviting public comment on the Draft HMP Update.  
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Another public meeting was held during the August 8, 2019 regularly scheduled Planning 
Commission meeting to collect comments from the 30‐day review period.  The meeting was 
announced via a public notice, radio ad, web ad, Facebook post, and a posted newsletter on 
bulletin boards within the community.  No public comments were received. 

4.4 INCORPORATION OF EXISTING PLANS AND OTHER RELEVANT 
INFORMATION 

During the planning process, the Project Team reviewed and incorporated information from 
existing plans, studies, and technical reports into the HMP. Table 3 lists document that were 
reviewed and used as references for this HMP Update. 

Table 3. Kotzebue Plan References 

Document  Completed  Next Review 

Overbeck, J.R., Letter to Dennis 

Jennings and Jennifer LeMay 

regarding water level sensor 

readings on the bridge in Kotzebue 

August 1, 2019   

Glenn, R.J., Overbeck, J.R., and Heim, 

Rebecca, Color indexed elevation 

maps for flood‐vulnerable coastal 

communities in western Alaska: 

Alaska Division of Geological & 

Geophysical Surveys Miscellaneous 

Publication 154 v. 3, 4 p., 17 sheets. 

http://doi.org/10.14509/30160.  

2019   

Overbeck, J.R. ed., Alaska Coastal 

Mapping Gaps and Priorities for the 

Assessment of Coastal Flood & 

Erosion Hazards, Alaska DNR, DGGS 

Information Circular 72, 2018 

2018   

Kotzebue Community Plan  2000, Reviewed 2010  2020 

Capital Improvement Projects  Annually  Annually 

Emergency Operations Plan  2009   

Kotzebue Transportation Plan  1997   

Ralph Wien Memorial Airport Master 

Plan Update 
2012   

Utilities Master Plan Update  2011   
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U.S. Army Corps of Engineers 
(USACE)‐Kotzebue Flood 
Data 

October 2011   

USACE Erosion Information 
Paper‐Kotzebue Alaska 

2009   

Kotzebue Airport Plan  January 2008   

City of Kotzebue Comprehensive Plan  2013  2023 

Kotzebue IRA Transportation 

Plan 
2012   

Local Hazard Mitigation Plan Update  2014  2019 

State of Alaska DHS&EM Disaster Cost 
Index 

2018b   

State of Alaska DHS&EM Alaska State 
Hazard Mitigation Plan  

2018a   

A complete list of references consulted is provided in Section 9.
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5.0 Hazard Profiles 
This section identifies and profiles the hazards that have the potential to affect the City of 
Kotzebue. 

5.1 OVERVIEW OF A HAZARD ANALYSIS 

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. 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.  Human and Technological, and Terrorism‐related hazards are beyond the scope 
of this HMP. 

Hazard profiling is accomplished by describing hazards in terms of their characteristics, history, 
location, extent (breadth, magnitude, and frequency), impact, and recurrence probability. 
Hazards are identified through the collection of historical and anecdotal information, review of 
existing plans and studies, and preparation of hazard maps of the study area. Hazard maps are 
used to determine the geographic extent of the hazards and to define the approximate 
boundaries of the areas at risk. 

5.2 HAZARD IDENTIFICATION AND SCREENING 

Requirements for hazard identification, as stipulated in DMA 2000 and its implementing 
regulations, are described below. 

 

For the first step of the hazard analysis, on June 20, 2019, the Project Team reviewed eight 
possible hazards that could affect the Northwest Arctic Borough REAA.  They then evaluated 
and screened the comprehensive list of potential hazards based on a range of factors, including 
prior knowledge or perception of the threat and the relative risk presented by each hazard, the 
ability to mitigate the hazard, and the known or expected availability of information on the 
hazard (see Table 4). The Project Team determined that five hazards pose the greatest threat to 
the City: changes in the cryosphere, earthquake, flood/erosion, severe weather, and 
wildland/conflagration fire. The remaining hazards excluded through the screening process 
were considered to pose a lower threat to life and property in the City due to the low likelihood 
of occurrence or the low probability that life and property would be significantly affected. 

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 updated plan include a description of the types of all-natural hazards that affect the jurisdiction? 

Source: FEMA, 2015. 
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Table 4. Identification and Screening of Hazards 

Hazard Type 
Should It Be 
Profiled?  Explanation 

Changes in the Cryosphere  Yes 

Kotzebue is located on the coast and is susceptible to significant storm 
surge flooding. The effects of changes in the cryosphere are expected to 
raise the sea level and offshore ice pack retreats, causing more coastal 
flooding.  Kotzebue is also experiencing melting permafrost.  Its soil is 
subject to thermal degradation, and ice rich fine‐grained soil is the most 
problematic. With the later formation of protective shore ice, the 
shoreline has become increasingly vulnerable to fall storms. 

Earthquake  Yes  All of Alaska is at risk for an earthquake event. 

Flood/Erosion  Yes 

The primary flooding and erosion hazards in Kotzebue are storm surge 
flooding and wave and slough erosion, sea ice, ice jam flooding, and 
melting permafrost.  

Severe Weather  Yes  The City of Kotzebue is located at the end of the Baldwin Peninsula extending 
into Kotzebue Sound. Therefore, the entire City is vulnerable to severe weather. 

Wildland/Conflagration Fires  Yes  The City and the surrounding tundra become very dry in the summer months.   

5.3 HAZARD PROFILE 

Requirements for hazard profiles, as stipulated in DMA 2000 and its implementing regulations, 
are described below. 

 

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

 Hazard Characteristics; 

 Typical event characteristics; and 

 Potential climate change impacts are primarily discussed in the Severe Weather 
hazard profile but are also identified where deemed appropriate within selected 

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 
updated plan? 

 Does the risk assessment identify the extent (i.e., magnitude, severity, or breadth) of each hazard addressed in the 
updated plan? 

 Does the plan provide information on previous occurrences of each hazard addressed in the updated plan? 

 Does the plan include the probability of future events (i.e., chance of occurrence) for each hazard addressed in the 
updated plan? 

Source: FEMA, 2015. 



  

18 | P a g e  
 

hazard profiles. 

 History (geologic as well as previous occurrences); 

 Location; 

 Extent (breadth, magnitude, and severity); 

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

 Recurrence probability statement of future events. 

The hazards profiled for the City are presented in the rest of Section 5.3. They are placed in 
alphabetical order which does not signify the importance level or risk. 

5.3.1 Cryosphere 

5.3.1.1 Hazard	Characteristics	

The “cryosphere” is defined as those portions of Earth’s surface and subsurface where water is 
in solid form, including sea, lake, and river ice, snow cover, glaciers, ice caps and ice sheets, and 
frozen ground (e.g., permafrost) (Figure 4).  The components of the cryosphere play an 
important role in climate.  Snow and ice reflect heat from the sun, helping to regulate Earth’s 
temperature.  They also hold Earth’s important water resources, and therefore, regulate sea 
levels and water availability in the spring and summer.  The cryosphere is one of the first places 
where scientists are able to identify global climate change. 

Related hazards to the cryosphere hazard include flooding and erosion which also affect the 
City of Kotzebue. 

Hazards of the cryosphere can be subdivided into four major groups: 

 Glaciers; 

 Permafrost and periglacial; 

 Sea ice; and  

 Snow avalanche. 

Of these four major groups, only permafrost and sea ice apply to the City.   

Permafrost is caused by the effects of changing perennially frozen soil, rock, or sediment and 
the landscape processes that result from extreme seasonal freezing and thawing (Figure 5).  
Permafrost is found in nearly 85% of Alaska and is thickest and most extensive in Arctic Alaska 
north of the Brooks Range.  It is present virtually everywhere and extends as much as 2,000 feet 
below the surface of the Arctic Coastal Plain.  Southward from the Brooks Range, permafrost 
becomes increasingly thinner and more discontinuous, broken by pockets of unfrozen ground 
until it becomes virtually absent in Southeast Alaska, with the exception of pockets of high‐
elevation alpine permafrost (DHS&EM, 2018a). 
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Figure 4. Cryosphere Components Diagram  

Source:  DHS&EM, 2018a 

Permafrost is structurally important to the soils of Alaska, and thawing causes landslides, 
ground subsidence, and erosion as well as lake disappearances, new lake development, and 
saltwater encroachment into aquifers and surface waters.  Usteq, from the Yup’ik word 
meaning “surface caves in,” is a catastrophic form of permafrost thaw collapse that occurs 
when frozen ground disintegrates under the compounding influences of thawing permafrost, 
flooding, and erosion (DHS&EM, 2018a). 

Sea ice is frozen ocean water that forms, grows, and melts in the ocean (Figure 5).  Sea ice 
grows during the winter and melts during the summer.  Risks associated with human activities 
and ice processes are the greatest in the Arctic and sub‐Arctic regions because of the 
prevalence of sea ice in those high latitudes.  Hazards from sea ice include threats to shipping 
from running into ice; equipment or personnel breaking through ice when harvesting 
subsistence animals; ice push (ivu) and gouging of the land or seafloor; and slush ice build‐up 
that can clog intake valves.  Lack of sea ice during fall and winter increases the risk of coastal 
flooding and erosion from storms in northern and western Alaska because the ice is not there 
to protect the shore.  

Permafrost, defined as ground with a temperature that remains at or below freezing 32℉ for 
two or more consecutive years, can include rock, soil, organic matter, unfrozen water, air, and 
ice.  Regions with permafrost are typically categorized by percentage of surface area underlain 
by permafrost (Figure 6):  continuous (>90%), discontinuous (50‐90%), sporadic (10‐50%), and 
isolated (<10%) permafrost (DHS&EM, 2018a). 
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Figure 5. Schematic Diagram Associating Landscape, Permafrost, and Sea Ice 

Source:  DHS&EM, 2018a 

 
Figure 6. Permafrost Distribution Map 

Permafrost provides a stable foundation for structures and infrastructure in cold‐climate 
regions as long as the temperature of the frozen ground is well below freezing.  A major hazard 
of warming and thawing permafrost is that ground ice degrades, and the soil surface collapses.  
Fluctuations in temperature over the seasons also cause the ground to move as the upper 
layers freeze (i.e., ice lens formation) and thaw (i.e., loss of ice).  Segregated ice lenses may 
form under wet conditions as the ground freezes, especially in fine‐grained soils such as silt or 
clay.  Upon thawing, ground ice can cause an excess of liquid water that cannot be stored in the 
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soil and needs to flow out of the soil as gravity consolidates the soil after thawing. 

Frost Cracking results from freezing soil contraction.  This contraction can be forceful enough 
that the ground cracks to release tensile stress, similar to what happens when mud dries to 
form mud cracks.  In extreme cases, polygons may form from thermal contraction in very cold 
environments and develop ice wedges within the cracks from meltwater and blowing snow 
accumulation.  Frost cracking can be hazardous when it occurs in road surfaces, breaking 
pavement, and road bed structure.   

Frost Heaving occurs when the soil surface is lifted with great strength from below by seasonal 
ice lens development in fine‐grained soils.  The temperature gradient from the freezing surface 
into the unfrozen ground drives liquid water to the freezing front, where it can freeze into solid 
ice lenses.  Buildings and roads are affected by the lifting force of the growing ice lenses, but 
the most destructive conditions occur when there is differential frost heave.  Differential frost 
heave occurs when ice lens formation is non‐uniform, and only portions of the soil surface are 
pushed up; this can break building foundations and roads to pieces.  A compounding effect of 
the seasonal ice lenses that cause frost heaving is that, upon thawing, the soil is left 
supersaturated, meaning that the liquid is carrying the weight of the soil.  Pressure on the 
supersaturated soil, such as driving on a road across the thawed ice heave area, causes 
horizontal (lateral) movement of the soil and destruction of the overlying roadbed.  This is the 
reason that roads can fail in spring.  

Frost Jacking occurs when a solid object, such as a fence post or foundation block, is 
incrementally jacked out of the ground due to ice lens formation within the soil during repeated 
freeze‐thaw cycles.   

Two mechanisms are believed to be responsible for ice‐jacking: 

 Freezing soil grips the object and heaves upward due to expanding ice; thereby, 
lifting the object out of the ground; and 

 Water trickles underneath a solid object, and resultant ice growth during freezing 
pushes the object out of the ground.  This process can cause foundations to 
break, and buildings to collapse. 

Permafrost temperatures throughout Alaska are showing warming trends (Figure 7); as 
permafrost approaches the freezing point (32℉), it becomes increasingly unstable and prone to 
collapse.  Unstable permafrost requires very little trigger to initiate degradation (DHS&EM, 
2018a). 

Ice hazards present in the Arctic include strudel scour, ice gouging, shear zone and pressure 
ridging, and ice over‐ride. Ice begins to form during the fall close to shore, moving further out 
to sea. This ice is known as “shore‐fast ice.” Offshore, multi‐year ice becomes grounded, 
generally at the 66‐foot contour in the Chukchi Sea or the 60‐foot isobath in the Beaufort Sea 
(just past the barrier islands). Areas seaward of the 60‐foot isobath are covered with pack ice 
that is continually moving. The ice usually freezes to the bottom when depths are less than 6.5 
feet. 

The point at which shore ice meets multi‐year ice is called the shear zone or “stamukhi zone”. 
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The shear zone is unstable during the ice season due to offshore ice movement against the 
shore‐fast ice. This simple description of shear zone ice forces is supplemented by traditional 
knowledge. Arctic residents report that ice is not predictable, and ice hazards can reach the 
shoreline during any time of the year. This zone absorbs much of the energy from the pack ice 
transferring to the shore‐fast ice. 

Movement of ice to a point more than 33 feet from the high‐water mark is known as ice 
override (movements less than that are called ice pile up). Ice override events are often slowed 
by ice pile‐ups. In the Canadian Arctic, ice pile‐ups have reached a height of 98 feet. 

Ice content is the measure of frozen water in a given volume of permafrost (Figure 8).  Because 
permafrost by definition is any earth material that remains below freezing for more than two 
consecutive years, permafrost composition is highly variable, ranging from solid rock to soils 
that are composed almost entirely of ice.  Studies near Cape Halkett and Drew Point on the 
Arctic coast have demonstrated that the rate of coastal erosion of ice‐rich permafrost coast is 
much faster than non‐ice‐rich coast.  In Alaska, yedoma that may be tens of feet thick occurs in 
the Arctic Foothills, in the northern part of the Seward Peninsula, and in interior Alaska; these 
areas will be particularly susceptible to catastrophic thaw collapse as temperatures warm.  For 
example, the In’upiat community of Noorvik sits on 65 to 100 feet of massive ground ice that 
will be at risk of collapse if trends continue. 

Some soils (e.g., gravel) may have a very high ice content but are thaw stable when the ice 
melts, and other soil types (e.g., silt) will disintegrate and collapse when the supporting ice 
structure turns to water and saturates the soil material.  When large areas of thick, ice‐rich, 
fine‐grained substrate thaw, there is potential for extreme consequences, including large‐scale 
land surface lowering and collapse, sinkholes, and landslides. 

Feedback mechanisms become particularly significant for affected communities in coastal and 
riverine environments, where river or ocean water from local flood events or storms can reach 
far inland and contribute to permafrost degradation.  Warming temperatures initiate 
permafrost thaw, causing the land surface to sink (a form of ground subsidence).  This lowered 
land surface is more vulnerable to storm surges and flooding, which exacerbate the hazard and 
lead to catastrophic hyper‐erosion and inundation.  Coastal storms that bring saltwater into 
contact with unstable permafrost can magnify thawing impacts.  Modeling shows that saltwater 
accelerates coastal permafrost thaw, even if temperature effects are ignored. 

Sea ice hazards are common in the Arctic, where extreme cold weather conditions freeze the 
oceans’ surface.  Some of these hazards are also relevant for fresh water systems.  The Arctic 
Ocean (and its marginal seas such as the Bering and Chukchi Seas) freezes over vast areas to ice 
thicknesses of more than three feet annually.  A large portion of this area melts during the 
summer.  Sea ice and its associated hazards are complex and dynamic due to the interaction of 
wind, temperature, first‐year ice, and multi‐year ice with a variety of human activities related to 
transportation, subsistence living, coastal erosion, and resource retraction (DHS&EM, 2018a). 

Ice Push (Ivu) is a surge of ice from an ocean onto the shore. Ivus are caused by currents, strong 
winds, or temperature differences pushing ice onto the shore, creating immense ice piles that 
can be shoved far inland and are capable of moving and destroying infrastructure and buildings. 
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Figure 7. Display of Modeled Soil Temperature Potential Changes 

Slush Ice is a mixture of snow and ice crystals floating on the surface of the ocean.  The ice 
crystals, called frazil, represent the first stages of sea ice growth.  Slush ice can build up on 
vessels and equipment and clog intake valves.  

Sea ice is a prominent feature of the coasts in the Kotzebue area and adjoining marine 
ecosystems, and it strongly influences coastal climate, ecosystems, and human activities. 
Declines of as much as 3% per decade since the 1970s have been reported. The area of multi‐
year ice has declined by 14% since 1978. 

Local observations of thinning by 3.3 feet to 6.5 feet have been reported for several years, and 
recent submarine ice data has documented evidence of large‐scale thinning over the entire 
Arctic basin. Sea ice retreat allows larger storm surges to develop in the increased open water 
areas, increasing erosion, sedimentation, and risk of inundation in coastal areas. Coastlines 
where permafrost has thawed are made more vulnerable, and a combination of factors can 
cause intensified erosion. 

Arctic residents have reported ice override events that occurred without warning. Areas more 
susceptible than others to ice override include areas where the nearshore slope is steep and 
where there are no offshore bars or shoals to slow the movement of ice. Ice override has 
implications for offshore drilling platforms, ice and gravel islands, and shoreside facilities.  
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Figure 8. Map Showing Ground Ice Volume of Permafrost in Alaska 

Gravel islands in the shore‐fast ice zone can accumulate piles of ice. Early in the winter, the 
forces related to the ice pile up are not great, but later in the winter, ice rubble can transfer 
more significant loads to the islands. 

Both temporary and long‐term impacts of the current climate shift, which is expected to 
continue and even accelerate, are already in evidence in many parts of the globe, but 
particularly in northern latitudes. 

Rising global temperatures are expected to trigger impacts to marine and other ecosystems, 
including many that will affect the resources and uses in the coastal zone of Alaska. Impacts 
that can be expected to affect Kotzebue include a rise in sea level, changing wind and deep‐
ocean circulation patterns, ocean stratification and resource productivity, shifts in species 
distributions, outbreaks of disease, and harmful algal blooms. The number of variables and 
unknowns make it impossible to predict the timing, duration, or severity of specific impacts. 

Alaska’s climate has warmed about 4°F since the 1950s, 7°F in winter, with much of this 
warming occurring in a sudden regime shift around 1977. The State has grown wetter, with a 
30% increase in average precipitation between 1968 and 1990. The growing season has 
lengthened by about 14 days. 

Drastic reductions in sea ice and permafrost have occurred along with the warming. Models 
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predict continued warming, including an increase in temperature by 1.5 ‐ 5°F by 2030 and 5‐18° 
F by 2100. An increase of precipitation by 20 – 25% is expected for the northwestern region of 
the State, but soils are actually expected to become drier because of the warmer temperatures. 

A task force commissioned by the U.S. Arctic Research Commission (USARC) in 2002 found that 
permafrost plays three key roles in the context of climate change: as a record keeper 
(temperature archive); as a translator of climatic change (subsidence and related impacts); and 
as a facilitator of climatic change (impact on the global carbon cycle). The potential for thawing 
ice‐rich permafrost constitutes a significant environmental hazard in high‐latitude regions. 

Permafrost records temperature changes and other information about environmental changes; 
it has a memory of past temperatures. Temperature trends spanning a century or more can be 
recorded in thick permafrost. Analysis of data gathered from boreholes made by the U.S. 
Geological Survey (USGS) in northern Alaska show that permafrost temperatures on the North 
Slope have generally risen by 36‐39°F in the past century. 

Thawing of ice‐rich permafrost may result in settlement of the ground surface, which often has 
severe consequences for human infrastructure and natural ecosystems.  Thawing effects to the 
active layer of permafrost may alter the activities and functions of the permafrost. Soil moisture 
content has an important effect on its thermal qualities, soil heat flow, and the vegetation 
support. 

5.3.1.2 Climate	Factors	

Climate has a major effect on cryosphere hazards because these hazards are so closely linked to 
snow, ice, and permafrost.  Changes in climate can modify natural processes and increase the 
magnitude and recurrence frequency of certain geologic hazards (e.g., floods, erosion, and 
permafrost thaw), which if not properly addressed, could have a damaging effect on Alaska’s 
communities and infrastructure, as well as on the livelihoods and lifestyles of Alaskans 
(DHS&EM, 2018a). 

During the last several decades, Alaska has warmed twice as fast as the rest of the U.S.  
Permafrost is at an increased risk of thawing as a result of climate change.  The major climatic 
factor leading to warming and thawing permafrost is an increase in air temperatures.  Another 
important factor is the potential increase in snow depth predicted by the majority of climate 
models.  Snow insulates permafrost from low winter temperatures, which leads to an increase 
in ground temperatures and diminishes permafrost stability.  When soils are warm, permafrost 
becomes unstable and is sensitive to catastrophic collapse in conjunction with flooding and 
erosion.  Even in non‐ice‐rich soils, process‐driven models show more material is available for 
erosion and transport when the soil is thawed, which leads to increased exposure of underlying 
or adjacent frozen material to thermal and physical stressors (DHS&EM, 2018a). 

Scientific data on the impacts of changing climate on the active layer (i.e., the surface layer 
above the permafrost that thaws each summer) is sparse, but on the decadal timescale (i.e., 
tens of years), the depth of the active layer looks to be increasing (Figure 9).  This is potentially 
destructive to permafrost stability because the ground is not completely refreezing in winter, 
and leads to talik development.  Taliks are areas of unfrozen ground within predominantly 
frozen permafrost areas.  Taliks exist over winter and have the potential to change many 
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physical processes in the upper part of the soil, especially hydrology.  If permafrost is ice‐rich, 
taliks may greatly accelerate thawing.  Critical thresholds are being approached in many parts 
of Alaska (DHS&EM, 2018a). 

Sea ice and climate are intimately linked.  There are three timeframes to consider concerning 
the impacts of sea ice as climate changes: 

 Long‐term concerns – regulation of the global climate; 

 Intermediate‐term concerns – coastal erosion; and 

 Immediate concerns – transportation. 

Global climate:  Sea ice plays an important role in the regulation of atmospheric temperature 
on a global scale.  Snow and ice reflect a large portion of the incoming solar radiation back into 
space before this radiation can be converted into heat that would be trapped in the 
atmosphere.  Without sea ice, the snow‐covered area of Earth would be dramatically smaller, 
and the dark ocean water would absorb short‐wave radiation, resulting in a much warmer 
planet. 

Coastal erosion:  Sea ice reduces wave development in the open ocean during winter months.  
Landfast ice can also mitigate wave action, nearshore ocean currents, and storm surge on the 
coastline by providing a physical barrier, minimizing coastal sediment transport.  When waves 
and elevated water levels exceed beach elevations, relatively warmer, saline water can 
thermally destabilize coastal permafrost, and waves can mechanically erode coastal beaches, 
bluffs, and dunes.  Many villages are located along Alaska’s coastline and are threatened by 
eroding shores. 

Transportation:  Many transportation forms can be affected by sea ice, both positively and 
negatively.  Native people travel on sea ice to access subsistence hunting areas; reduced sea ice 
cover and thickness can create challenging and dangerous hunting conditions.  Industrial 
development relies on sea ice routes to supply off‐shore operations.  These routes often make 
use of the more‐stable landfast ice near the shore, but warming conditions reduce the annual 
duration and extent of landfast ice.  Thinner ice, a consequence of warming climate, is 
vulnerable to being broken during storms, making sea ice roads impassable. 

Climate warming affects sea ice in many different ways.  As discussed above, sea ice and snow 
cool the planet by increasing albedo (i.e., reflecting solar energy) over polar regions.  The 
current trends in atmospheric warming are causing a reduction in sea ice extent, which results 
in an increase in shortwave radiation absorption in the atmosphere.  Delayed freezing in the fall 
allows longer periods of ice‐free seas, and wave action can damage the shores for a longer 
duration, particularly in the fall when larger storms are typical.  Direct use for transportation 
can be affected both positively and negatively:  as arctic sea routes are often longer, they can 
be used for shipping during a longer season, but the timescale during which surface travel is 
possible on the sea ice is reduced, and thinner ice can break more easily in response to stress 
on the ice. 
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Figure 9. Active Soil Thickness Layer Map 
5.3.1.3 Cryosphere	Hazard	History	

According to the 2018 DHS&EM Disaster Cost Index (DHS&EM, 2018b), disaster events for the 
City are summarized below.  

Kotzebue, August, 1990: An unseasonable storm and wind‐driven tides damaged public and 
private property in Kotzebue and surrounding traditional use areas. The Governor's declaration 
of disaster on September 4 provided assistance to the City and to individuals and families. The 
USACE used this event as the 100‐year flood of record for the area. 

1994 Fall Flood declared August 26, 1994 by Governor Hickel, then FEMA declared (DR‐1039) 
on September 12, 1994: On August 26, 1994, the Governor declared disaster emergencies for 
the communities of Kobuk, Kiana, and Kotzebue as a result of flood damage. As a result of this 
disaster, unprecedented losses of personal and public properties occurred. 

Northwest Fall Sea Storm Declared October 23, 2002: ‐ Coastal storm surge flooding occurred 
in communities on the Northwestern coast of Alaska commencing on October 8, 2002. A fall sea 
storm with 18‐20‐foot seas, extremely high winds, and strong tidal action caused severe 
damage. This storm was caused by a low‐pressure system moving down from the Arctic Ocean 
and settling over the Chukchi Sea and Kotzebue Sound, resulting in widespread damage and 
coastal flooding, including damage to public roads and other public real property. The Governor 
declared a disaster for the cities of Kotzebue and Kivalina in the Northwest Arctic Borough. 
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2004 Bering Strait Sea Storm declared October 28, 2004 by Governor Murkowski, then FEMA 
declared (DR‐1571) on November 15, 2004. Amended declaration extended incident to 
October 24, 2004: Between October 18 and 20, 2004, a severe winter storm with strong winds 
and extreme tidal surges occurred along the Western Alaska coastline, which resulted in severe 
damage and threat to life and property in the Northwest Artic Borough, including Kivalina and 
Kotzebue.  The Northwest Artic Borough’s coastal communities received severe roadway, 
power distribution systems, and drain field damages.  Individual assistance totaled $1 million 
for 271 applicants.  Public assistance totaled $13 million for 60 potential applicants with 125 
project worksheets (PWs).  Hazard mitigation totaled $800K.  The total for this disaster was $17 
million. 

2005 West Coast Storm declared October 24, 2005 by Governor Murkowski, then FEMA 
declared (DR‐1618) on December 9, 2005: Beginning on September 22, 2005 and continuing 
through September 26, 2005, a powerful fall sea storm produced high winds combined with 
wind‐driven tidal surges, resulting in severe and widespread coastal flooding and a threat to life 
and property in the Northwest Arctic Borough. Individual assistance totaled $500,000 for 52 
applicants.  Public assistance totaled $1.1 million for 14 applicants with 31 PWs.  The total for 
this disaster was $1,684,311. 

08‐222 October 2006 Kivalina Storm Administrative Order # 231 issued by Governor 
Murkowski on November 19, 2006:  On October 11 and 13, 2006, a fall sea storm with 
sustained high surf and storm surge caused severe wave damage and coastal erosion in the City 
of Kivalina.  Through local declarations, the Northwest Arctic Borough and the City of Kivalina 
requested assistance to repair the seawall and protect community infrastructure.  The Alaska 
Village Electric Cooperative (AVEC) also requested state disaster emergency assistance.  In 
accordance with Alaska Statue 26.23.020(h), assistance from the disaster relief fund was found 
appropriate by Governor Murkowski to cover eligible emergency response costs and emergency 
protective measures.  Permanent repairs to or replacement of the seawall were not found to be 
appropriate for funding.  The amount of funding was not to exceed $235,000 including 
administrative fees.  Governor Murkowski also directed DCCED to coordinate with other State 
and federal agencies to propose long‐term solutions to the ongoing erosion issues in Kivalina 
and other coastal communities in the State of Alaska. 

08‐225 2007 Kivalina Storm Administrative Order # 239 issued by Governor Palin on January 
22, 2008:  On September 12 and 13, 2007, a low‐pressure system from the Bering Sea 
generated storm conditions and coastal flood warnings for communities along the Chukchi Sea 
coast, including the Cities of Kivalina, Shishmaref, and Point Hope. Substantial coastal erosion 
by high winds, storm surge, and high waves generated by the storm further damaged the 
existing sea wall adjacent to the AVEC bulk fuel facility. The Northwest Arctic Borough sent a 
disaster declaration to DHS&EM on September 25 that included AVEC’s response and tank farm 
relocation costs. 

12‐239 Kivalina Water Issue declared by Governor Parnell on October 17, 2012:  On August 
13th, a week of record rainfall began in Kivalina which resulted in record flows on the Wulik 
River.  The high water washed several sections of the surface water piping into the river and 
overtopped the City’s landfill, washing landfill debris into the community.  The City of Kivalina 
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and the Borough declared a disaster emergency to make repairs “to the water and landfill 
infrastructure” and “technical assistance and funding to evaluate damage and perform needed 
repairs.”   

AK‐16‐260   2016 West Coast Storm Disaster declared by Governor Walker on February 1, 
2017:  Beginning on December 28, 2016 and continuing through January 1, 2017, a series of 
back‐to‐back strong winter sea storms with extremely low temperatures, hurricane‐force 
winds, and four to nine‐foot storm surges moved into the Bering Sea and impacted St. 
Lawrence Island, Yukon‐Kuskokwim Delta, Bering Strait Sea Coast, Norton Sound, Seward 
Peninsula, and Kotzebue Sound regions of the State of Alaska.  At one point, approximately 
1,500 miles of Alaska’s Coastline and about 50% of the State was under a Winter Weather 
Warning.  Several communities within the affected area reported storm‐related impacts (e.g., 
roof and siding lost, porches blown from doorways, coastal flooding, deposition of ice blocks 
onto roads and runways, power outages, movement and sheltering of residents in the local 
school, etc.).  

5.3.1.4 Location,	Extent,	Impact,	and	Recurrence	Probability	
Location 

Cryosphere hazards can impact any place in Alaska where water occurs seasonally or 
permanently in solid form, including permafrost, sea ice, river ice, and snow cover in Kotzebue. 

The University of Alaska Fairbanks (UAF) Arctic Climate Impact Assessment (ACIA) described 
recent weather changes and how they impact Alaska: 

“18.3.3.1. Changes in Climate 
The entire region, but particularly Alaska and the western Canadian Arctic, has 
undergone a marked change over the last three decades, including a sharp reduction in 
snow‐cover extent and duration, shorter river‐ and lake ice seasons, melting of mountain 
glaciers, sea‐ice retreat and thinning, permafrost retreat, and increased active layer 
depth. These changes have caused major ecological and socio‐economic impacts, which 
are likely to continue or worsen under projected future climate change. Thawing 
permafrost and northward movement of the permafrost boundary are likely to increase 
slope instabilities, which will lead to costly road replacement and increased maintenance 
costs for pipelines and other infrastructure. The projected shift in climate is likely to 
convert some forested areas into bogs when ice‐rich permafrost thaws. Other areas of 
Alaska, such as the North Slope, are expected to continue drying. Reduced sea‐ice extent 
and thickness, rising sea level, and increases in the length of the open‐water season in 
the region will increase the frequency and intensity of storm surges and wave 
development, which in turn will increase coastal erosion and flooding… 

18.3.3.4. Impacts on People’s Lives 

Traditional lifestyles are already being threatened by multiple climate‐related factors, 
including reduced or displaced populations of marine mammals, seabirds, and other 
wildlife, and reductions in the extent and thickness of sea ice, making hunting more 
difficult and dangerous. Indigenous communities depend on fish, marine mammals, and 
other wildlife, through hunting, trapping, fishing, and caribou/reindeer herding. These 



  

30 | P a g e  
 

activities play social and cultural roles that may be far greater than their contribution to 
monetary incomes. Also, these foods from the land and sea make significant contributions 
to the daily diet and nutritional status of many indigenous populations and represent 
important opportunities for physical activity among populations that are increasingly 
sedentary…” (City, 2013). 

Extent 

Permafrost is found beneath nearly 85% of Alaska.  Per Figure 6, the City has at least 50‐90% 
permafrost.  Permafrost can harbor ice in many forms, ranging from massive ice bodies to ice 
lenses to disseminated interstitial ice crystals.  Thawing causes ground subsidence, flooding, 
and erosion.  Tundra is sensitive to development, including off‐road vehicle travel, and areas of 
permafrost are sensitive to disturbance. 

Permafrost presents challenges to development in Alaska’s coastal zone. Improper construction 
techniques will result in damage to buildings, pipelines, roads, and habitat. 

Travel of off‐road vehicles can damage the tundra. Road construction can lead to dust 
transported to the adjacent tundra which results in melting permafrost. The darker surface 
results in greater thermal retention that can lead to transformation of the tundra to water. It is 
almost impossible to reverse the adverse effects of melting permafrost over the short term. 

Ice hazards have implications for any structure or activity that takes place on the ice or on the 
adjacent shoreline. 

Impacts 

Permafrost impacts include a full range of damage from comparatively minor bending or 
buckling of manmade features due to heterogeneous movement, to complete destruction of 
infrastructure and buildings.  Permafrost has generated comparatively slow ongoing 
phenomena in the past, but warming climate is expected to increase the magnitude and 
frequency of damaging permafrost collapse.  Frost cracking, frost heaving, and frost jacking are 
annually occurring events. 

Sea ice hazards are common in Alaska’s Arctic Ocean, where extreme cold weather conditions 
freeze the ocean’s surface.  Some of these hazards are also relevant for fresh water systems, 
such as rivers and lakes.  Slush ice can be a problem anywhere on freezing water.  Ice push (or 
ivu) is an on‐land coastal hazard.  Ice break out events mainly affect sea ice transportation 
routes that affect subsistence hunters.  All sea ice hazards occur on an annual basis.  Break out 
and ivu are most likely in the winter or spring when the ice warms up, and winds are strong.  

Anecdotal information provided by the community in June 2019 illustrated drastic cryosphere 
changes in Kotzebue.  Temperatures are much higher in the winter than in the past.  Kotzebue 
Sound has not frozen over in the past two years; this water body normally has a solid six feet of 
ice from Kotzebue to Nome (over 250 miles away).  It rains in January and February instead of 
snow.  In Spring 2019, 30 to 40 Alaska Airlines flights were cancelled due to fog over the open 
Kotzebue Sound.  Migration patterns for caribou have changed for both summer and fall 
patterns.  Salmon and arctic char have early arrivals.  There are shorter timeframes to hunt 
seals.  Typically, residents hunt seals when the ice is breaking up.  With no ice, seals can’t haul 
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themselves out of Kotzebue Sound.  Now, hunting typically occurs over a day or two rather than 
a month.  Freeze up in winter is much later; it used to occur in October but now isn’t until 
December.  Warmer waters affect the types of creatures that migrate.  New species that 
haven’t been seen before are present in Kotzebue.  Polar bears are scarcer.  

The City Council noted at their June 20 meeting that sea ice pushes up between the Crowley 
dock and the Drake Construction commercial barge landing south of the Alaska Technical 
Center north of where the sea wall doesn’t extend.  Thirteen residential homes in this area have 
the potential to be impacted by ice jams and storm surge events in the spring during ice break 
up.  Damage has occurred to homes, and one house had been moved further inland as a result.  
Pictures were taken of these homes and included in the June 21, 2019 trip report contained in 
Appendix C.  Flooding occurred on August 3, 2019; an article from the Arctic Sounder describing 
this event due to changes in the cryosphere as well as pictures of damage provided by one 
homeowner are included in the August 9, 2019 trip report contained in Appendix C.  Appendix C 
also contains the most recent Master House Map for the City of Kotzebue as of 2016.  House 
numbers for the 13 homes with the potential to be exposed to high water surge elevations as 
well as an increased vulnerability to spring time sea ice break up are 907, 908, 910, 911, 912, 
912‐A, 971‐B1, 971‐B2, 973, 974‐B, 976‐C, 977, and 978. 

The City has an in‐house mitigation procedure during spring sea ice break up to mitigate 
damage of the 13 homes identified above.  The Public Works Streets Department piles snow at 
the end of Minerva Street (cul‐de‐sac) at the exposed beach during winter street snow removal.  
Then, a dozer pushes excess snow out into Kotzebue Sound in such a way that is an attempt to 
defer sea ice pile up as the first physical impact for outing sea ice. 

There is also an area of beach that is exposed similar to the 13 houses north of the Crowley 
dock between Lake Street and the NANA Office Building.  Residential houses are also located on 
beach front property and are also subject to potential erosion during high water surges. 

Recurrence Probability 

Residents are noting that the cryosphere hazard is worsening every year at alarming rates.  

5.3.2 Earthquake 

Alaska is one of the most seismically active regions in the world and is at risk of societal and 
economic losses due to damaging earthquakes.  On average, Alaska has one “great” [magnitude 
(M) >8] earthquake every 13 years and one M 7‐8 earthquake every year.  Earthquakes have 
killed more than 130 people in Alaska during the past 60 years (DHS&EM, 2018a). 

It is not possible to predict the time and location of the next big earthquake, but the active 
geology of Alaska guarantees that major damaging earthquakes will continue to occur and can 
affect almost anywhere in the state.  Scientists have estimated where large earthquakes are 
most likely to occur, along with the probable levels of ground shaking to be expected.  With this 
information, as well as information on soil properties and landslide potential, it is possible to 
estimate earthquake risks in any given area. 

Alaska earthquake statistics include: 

 Alaska is home to the second‐largest earthquake ever recorded (1964 Great 
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Alaska Earthquake, M 9.2); 

 Alaska has 11% of the world’s recorded earthquakes; 

 Three of the eight largest earthquakes in the world occurred in Alaska; and 

 Seven of the ten largest earthquakes in the U.S. were located in Alaska. 

In addition to the 1964 Great Alaska Earthquake, since 1900, Alaska has had an average of: 

 45 M 5‐6 earthquakes per year; 

 320 M 4‐5 earthquakes per year; and 

 1,000 earthquakes located in Alaska each month. 

Source:  Alaska Earthquake Center (AEC) 

5.3.2.1 Earthquake	Characteristics	

An earthquake is a sudden motion or trembling caused by a release of strain accumulated 
within or along the edge of Earth’s tectonic plates. The effects of an earthquake can be felt far 
beyond the site of its occurrence. Earthquakes usually occur without warning, and after only a 
few seconds, can cause massive damage and extensive casualties. The most common effect of 
earthquakes is ground motion, or the vibration or shaking of the ground during an earthquake. 

Ground motion generally increases with the amount of energy released and decreases with 
distance from the fault or epicenter of the earthquake. An earthquake causes waves in Earth’s 
interior (i.e., seismic waves) and along Earth’s surface (i.e., surface waves). Two kinds of seismic 
waves occur: P (primary) waves are longitudinal or compressional waves similar in character to 
sound waves that cause back and forth oscillation along the direction of travel (vertical motion), 
and S (secondary) waves, also known as shear waves, are slower than P waves and cause 
structures to vibrate from side to side (horizontal motion). There are also two types of surface 
waves: Raleigh waves and Love waves. These waves travel more slowly and typically are 
significantly less damaging than seismic waves. 

In addition to ground motion, several secondary natural hazards can occur from earthquakes 
such as: 

 Surface Faulting is the differential movement of two sides of a fault at the earth’s 
surface. Displacement along faults, both in terms of length and width, varies but 
can be significant (e.g., up to 20 feet), as can the length of the surface rupture 
(e.g., up to 200 miles). Surface faulting can cause severe damage to linear 
structures, including railways, highways, pipelines, and tunnels.

 Liquefaction occurs when seismic waves pass through saturated granular soil, 
distorting its granular structure, and causing some of the empty spaces between 
granules to collapse. Pore water pressure may also increase sufficiently to cause 
the soil to behave like a fluid for a brief period and cause deformations. 
Liquefaction causes lateral spreads (horizontal movements of commonly 10 to 15 
feet, but up to 100 feet), flow failures (massive flows of soil, typically hundreds of 
feet, but up to 12 miles), and loss of bearing strength (soil deformations causing 
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structures to settle or tip). Liquefaction can cause severe damage to property.

 Landslides/Debris Flows occur as a result of horizontal seismic inertia forces 
induced in the slopes by the ground shaking. The most common earthquake‐
induced landslides include shallow, disrupted landslides such as rock falls, 
rockslides, and soil slides. Debris flows are created when surface soil on steep 
slopes becomes saturated with water. Once the soil liquefies, it loses the ability to 
hold together and can flow downhill at very high speeds, taking vegetation and/or 
structures with it. Slide risks increase after an earthquake during a wet winter.

The severity of an earthquake can be expressed in terms of intensity and M. Intensity is based 
on the damage and observed effects on people and the natural and built environment. It varies 
from place to place depending on the location with respect to the earthquake’s epicenter, 
which is the point on the earth’s surface that is directly above where the earthquake occurred. 

The severity of intensity generally increases with the amount of energy released and decreases 
with distance from the fault or epicenter of the earthquake. The scale most often used in the 
U.S. to measure intensity is the Modified Mercalli Intensity (MMI) Scale. As shown in Table 5, 
the MMI Scale consists of 12 increasing levels of intensity that range from imperceptible to 
catastrophic destruction. Peak ground acceleration (PGA) is also used to measure earthquake 
intensity by quantifying how hard the earth shakes in a given location. PGA can be measured as 
acceleration due to gravity (g) (MMI, 2006). 

M is the measure of the earthquake’s strength. It is related to the amount of seismic energy 
released at the earthquake’s hypocenter, the actual location of the energy released inside the 
earth. It is based on the amplitude of the earthquake waves recorded on instruments, known as 
the Richter magnitude test scales, which have a common calibration (see Table 5). 

5.3.2.2 History	

The Project Team determined that the City has not experienced damaging effects from its 
historical earthquake events and only needs to be concerned about earthquakes with a M > 5.0. 
Table 6 lists historical earthquakes from 1971 to the present which exceeded a M of 5.0 located 
within 100 miles of the City. These earthquakes did not induce any major damage due primarily 
to the City’s structure types and foundation support system designs. 

Table 5. Magnitude/Intensity/Ground‐Shaking Comparisons 

Modified 
Mercalli 
Intensity 

Magnitude  Description  Perceived Shaking 

I  1.0 – 2.0  Not Felt  Felt by very few people; barely noticeable. 

II  2.0 – 3.0 

Weak 

Felt by a few people, especially on upper floors. 

III  3.0 – 4.0 
Noticeable indoors, especially on upper‐floors, but may not be recognized as 
an earthquake. 

IV  4.0  Light  Felt by many indoors, few outdoors. May feel like heavy truck passing by. 

V  4.0 – 5.0  Moderate 
Felt by almost everyone, some people awakened. Small objects moved. trees and 
poles may shake. 



  

34 | P a g e  
 

VI  5.0 – 6.0  Strong 
Felt by everyone. Difficult to stand. Some heavy furniture moved, some 
plaster falls. Chimneys may be slightly damaged. 

VII  6.0  Very Strong  Slight to moderate damage in well built, ordinary structures. Considerable 
damage to poorly built structures. Some walls may fall. 

VIII  6.0 – 7.0  Severe 
Little damage in specially built structures. Considerable damage to ordinary 
buildings, severe damage to poorly built structures. Some walls collapse. 

IX  7.0  Violent  Considerable damage to specially built structures, buildings shifted off 
foundations. Ground cracked noticeably. Wholesale destruction. Landslides. 

X  7.0 – 8.0 

Extreme 

Most masonry and frame structures and their foundations destroyed. Ground 
badly cracked. Landslides. Wholesale destruction. 

XI  8.0 
Total damage. Few, if any, structures standing. Bridges destroyed. Wide cracks in 
ground. Waves seen on ground. 

XII  8.0 or greater  Total damage. Waves seen on ground. Objects thrown up into air. 

 

Table 6. Historical Earthquakes for Kotzebue 

Time  Latitude  Longitude  Magnitude  Place 
4/15/2014  67.7023  ‐162.694  5.7  18 km NE of Noatak, Alaska 
4/15/2014  67.7025  ‐162.56  5.7  20 km NE of Noatak, Alaska 
4/19/2014  67.6795  ‐162.478  5  23 km ENE of Noatak, Alaska 
5/3/2014  67.7136  ‐162.572  5  23 km NE of Noatak, Alaska 
5/3/2014  67.7186  ‐162.521  5.7  32 km ENE of Noatak, Alaska 
6/16/2014  67.6691  ‐162.317  5.7  33 km ENE of Noatak, Alaska 
6/16/2014  67.7245  ‐162.375  5.8  36 km NE of Noatak, Alaska 
4/12/2016   67.6364  ‐162.835   4.1  9 km NE of Noatak, Alaska 

The City of Kotzebue HMP participants stated that to their knowledge, an earthquake has not 
caused any damage in the Kotzebue area because earthquakes tend to occur more toward the 
interior and off the peninsula.  It is interesting to note that the Public Works Director felt his 
first earthquake in Kotzebue in 2016 after living in Kotzebue for 34 years.  The three‐story 
building that he was in swayed. 

5.3.2.3 Location,	Extent,	Impact,	and	Recurrence	Probability	

Location 

Since all of Alaska is at risk for an earthquake event, Kotzebue could be at risk for an 
earthquake or have secondary impacts from an earthquake in the region. 

Figure 10 shows the locations of active and potentially active faults in Alaska.  The 2018 State of 
Alaska HMP designates Kotzebue as in Zone 1 of potential earthquake danger (on a scale of 0 
being the lowest). 

Extent 

Earthquakes felt in the Kotzebue area have not exceeded a M of 5.8 in the past 48 years, and 
damage has never been reported due to an earthquake event. 
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Impact 

The City is located in an area that is less active than others in the State, although the effects of 
earthquakes centered elsewhere are expected to be felt in the City. Impacts to the community 
such as significant ground movement that may result in infrastructure damage are not 
expected. Minor shaking may be seen or felt based on past events. Impacts to future 
populations, residences, critical facilities, and infrastructure are anticipated to remain the 
same. 

Recurrence Probability 

The City has no official record of significant earthquake activity resulting in damage or injuries. 
The varying degrees of damage associated with earthquakes are a direct result of the strong  

 
Figure 10. Active and Potentially Active Faults in Alaska 

 

ground motions from seismic shaking.  The objective classification of earthquake shaking at a 
point is based on ground accelerations.  Ground accelerations (described as a percent of the 
acceleration of gravity, % g) are measured instrumentally and can be extrapolated between 
seismic stations after an earthquake occurs.  Additionally, ground accelerations are described at 
different spectral wavelengths to describe the types of shaking that affect different building 
styles; for example, spectral wavelengths of 0.2 seconds affect short, rigid buildings whereas 
one second wavelengths affect multi‐story structures.   

Because earthquakes are impossible to predict, scientists must use a unique approach in 
describing the hazards posed by earthquakes.  Probabilistic Seismic Hazard Analyses (PSHAs) 
describe earthquake shaking levels and the likelihood that they will occur in Alaska.  PSHAs are 
based on known, mapped geologic faults throughout Alaska and all background seismicity from 
unknown faults.  The result is a visual representation of the PGA that has a certain percent 
chance of being exceeded in a given amount of time (usually 50 years).  Figure 11 indicates that 
the USGS earthquake probability model places the probability of an earthquake with a 
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likelihood of experiencing strong shaking (0.18g to 0.20g PGA) with a 2% probability in 50 years, 
based on the USGS Alaska hazard model.  A 2% probability in 50 years is the rare, large 
earthquake, and statistically, it happens on average every 2,500 years. 

 
Figure 11. USGS Alaska Earthquake Hazard Model 

5.3.3 Floods/Erosion 

5.3.3.1 Characteristics	

Approximately 6,600 miles of Alaska’s coastline and many low‐lying areas along Alaska’s 
riverbanks are subject to severe flooding and erosion.  The U.S. Government Accountability 
Office (GAO) reported in 2003 that flooding and erosion affect 184 out of 213 (86%) of Alaska 
Native villages because of rising temperatures (GAO, 2003).  Many of the problems are long‐
standing, although studies indicate that increased flooding and erosion are being caused in part 
by changing climate (DHS&EM, 2018a).  Flooding and erosion occur together in Kotzebue 
because of increased water currents that get raised above the normal shoreline and slough. 

Flooding is the accumulation of water where usually none occurs or the overflow of excess 
water from a stream, river, lake, reservoir, glacier, or coastal body of water onto adjacent 
floodplains. Floodplains are lowlands adjacent to water bodies that are subject to recurring 
floods. Floods are natural events that are considered hazards only when people and property 
are affected. 
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Four primary types of flooding occur in the City of Kotzebue: rainfall‐runoff, snowmelt, storm 
surge, and ice override floods. 

Rainfall‐Runoff flooding occurs in late summer and early fall. The rainfall intensity, duration, 
distribution, and geomorphic characteristics of the watershed all play a role in determining the 
magnitude of the flood. The highest risk to rainfall flooding occurs during late summer and early 
fall seasons. Most of the annual precipitation occurs April through October with August 
typically being the wettest month. The risk to rainfall generated floods corresponds to this 
cycle. 

Snowmelt floods typically occur from April through June. Snowpack depths, spring weather 
patterns, and geomorphic characteristics of the watershed determine the magnitude of 
flooding.  In Kotzebue, the highest risk to ice jams and snow melt flooding occurs in early 
summer, also referred to as breakup season. 

Ice jam floods occur after an ice jam develops on a river or stream and blocks the path of 
flowing water. Ice jam flooding in three rivers occurs primarily during spring break‐up. The 
depth of the ice jam snowpack and break‐up weather patterns upriver influence the volume of 
water entering the Kobuk, Noatak, and Selawik River drainages. When an ice jam occurs, water 
collects upstream from the jam, flooding an area by creating a lake‐like effect, analogous to a 
dam. Once the jam is breached, there is usually a rapid draining of the water from behind the 
jam. Not only does the downstream water level rise significantly once the jam is breached, but 
there is substantial current which can cause erosion and extensive damage. Additionally, the 
rising water causes the ice to float, and the increased velocities move the ice further 
downstream. The motion of large solid blocks of ice is often very destructive.  

Additionally, for Kotzebue, flooding has originated from coastal storm surges and is linked to 
high winds and coastal storms in the fall. Floods of this origin are addressed under Cryosphere 
(Section 5.3.1) and Severe Weather (5.3.4).  

Erosion rarely causes death or injury. However, erosion causes the destruction of property, 
development and infrastructure. Erosion is the wearing away, transportation, and movement of 
land. It is usually gradual but can occur rapidly as the result of floods, storms or other events or 
slowly as the result of long‐term environmental changes. Erosion is a natural process, but its 
effects can be exacerbated by human activity. 

Coastal and riverine erosion are problems for communities where disappearing land threatens 
development and infrastructure. Coastal erosion is a major threat to the City as it threatens the 
embankment, structures, and utilities of Kotzebue’s residents. 

Coastal erosion is sometimes referred to as tidal, bluff, or beach erosion. However, other times 
these erosion types encompass different categories of erosion altogether. For this profile, tidal, 
bluff and beach erosion will be nested within the term erosion. 

Coastal erosion is the attrition of land resulting in loss of beach, shoreline, or dune material 
from natural activity or human influences. Coastal erosion is measured as the rate of change in 
the position or horizontal displacement of a shoreline over a period of time. Bluff recession is 
the most visible aspect of coastal erosion because of the dramatic change it causes to the 
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landscape. As a result, this aspect of coastal erosion usually receives the most attention. 

The forces of erosion are embodied in waves, currents, and winds on the coast. Surface and 
ground water flow, and freeze‐thaw cycles may also play a role. Not all of these forces may be 
present at any particular location. Coastal erosion can occur from rapid, short‐term daily, 
seasonal, or annual natural events such as waves, storm surge, wind, coastal storms, and 
flooding, or from human activities including boat wakes and dredging. The most dramatic 
erosion often occurs during storms, particularly because the highest energy waves are 
generated under storm conditions. 

Coastal erosion may also be due to multi‐year impacts and long‐term climatic change such as 
sea‐level rise, lack of sediment supply, subsidence, or long‐term human factors such as aquifer 
depletion or the construction of shore protection structures and dams. 

Attempts to control erosion though shoreline protective measures such as groins, jetties, 
seawalls, or revetments, can lead to increased erosion. This is because shoreline structures 
eliminate the natural wave run‐up and sand deposition processes and can increase reflected 
wave action and currents at the waterline. The increased wave action can cause localized scour 
both in front of and behind structures and prevent the settlement of suspended sediment. 

Land surface erosion results from flowing water across road surfaces due to poor or improper 
drainage during rain and snowmelt run‐off which typically result from fall and winter sea 
storms. 

Storm systems along coasts produce high winds that in turn generate large waves and currents. 
Storm surges can temporarily raise water levels by as much as 23 feet, increasing the 
vulnerability of shorelines, floodplains, tidal ranges in rivers and other waterbodies, and 
changes in sediment and nutrient transport which drive beach processes. 

Deposition is the accumulation of soil, silt, and other particles on a river bottom. Deposition 
leads to the destruction of fish habitat and presents a challenge for navigational purposes. 
Deposition also reduces channel capacity, resulting in increased flooding or bank erosion. 

Floodwaters pose a health hazard by picking up contaminants and disease as waters travel. 
Outhouses, sewers, septic tanks, and dog yards are all potential sources of disease transported 
by floodwaters. 

5.3.3.2 History	

Disasters from storm events are included in Sections 5.3.1.3 and 5.3.1.4 as these events are due 
to storm surge elevations caused by changes in the cryosphere.  Appendix F contains DGGS 
reports of the sensor that was installed at the bridge in Kotzebue to monitor storm surge 
elevations and resulting data.  Table 7 contains storm surge events between 1954 and 2018. 

Table 7. Top 19 Kotzebue Storm Surge Events between 1954 and 2018 

 
Start Date  Maximum Surge above LLW 

Maximum Wind 

Speed (mph)  Direction 

1  08/25/12  10.0’ See Note  43  WSW 

2  11/26/70  9.18’  47.9  W 

3  11/14/66  7.12’  49.7  SSE 
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4  11/10/74  6.98’  51.9  S 

5  10/25/96  6.46  30.0  SSE 

6  08/29/62  6.03’  47.0  W 

7  10/03/83  4.95’  25.7  ESE 

8  11/08/78  4.85’  46.3  E 

9  2/20/18  4.81’     

10  06/16/61  4.75’  28.9  S 

11  10/01/60  4.72’  36.0  SSW 

12  08/25/75  4.69’  28.4  SSW 

13  11/12/17  4.34’     

14  9/25/15  4.28’     

15  1/5/17  3.99     

16  5/1/18  3.76’     

17  12/21/17  3.64’     

18  7/18/18  3.54’     

19  02/25/11  3.0’ See Note  45  WSW 

Notes: 

Sources 2 -8, 10-12 USACE 

Sources 9, 13-18 DGGS 

Sources 1 and 19, 2013 U.S. National Oceanic and Atmospheric Administration (NOAA) and National Weather 
Service (NWS) staff 

In 2011, a sea wall was built.  There have not been problems since the sea wall was built with 
high water that comes in from Kotzebue Sound in areas that are behind the sea wall.  However, 
there are issues with areas to the north of where the sea wall ends.  Refer to Section 5.3.1.4. 

5.3.3.3 Community	Participation	in	the	NFIP	

The City of Kotzebue participates in the NFIP.  The function of the NFIP is to provide flood 
insurance to homes and businesses located in floodplains at a reasonable cost. In trade, the City 
regulates new development and substantial improvements to existing structures in the 
floodplain. The program is based upon mapping areas of flood risk, and requires local 
implementation to reduce flood damage primarily through requiring the elevation of structures 
above the base (100‐year) flood elevations.  Table 8 identifies the number of households 
located in the floodplain in the City, and Table 9 identifies the flood insurance rate map (FIRM) 
zones.  Table 10 identifies NFIP statistics. 

Table 8. Housing Use Types in Kotzebue 

Housing Types  Number of Structures 

Total Housing Units  1,164 

Occupied Housing (Households)  954 

Vacant Housing  206 

Vacant Due to Seasonal Use  47 

Households located in the flood plain  19 



  

40 | P a g e  
 

Table 9. FIRM Zones 

Firm 

Zone 

Explanation 

A  Areas of 100‐year flood; base flood elevations and flood hazard not determined. 

AO  Areas of 100‐year shallow flooding where depths are between one (1) and 

three (3) feet, average depths of inundation are shown, but no flood hazard factors are 

determined. 

AH  Areas of 100‐year shallow flooding where depths are between one (1) and 

three (3) feet; base flood elevations are shown, but no flood hazard factors are determined. 

A1‐A30  Areas of 100‐year flood; base flood elevations and flood hazard factors are determined. 

B  Areas between limits of the 100‐year flood and 500‐year flood; or certain areas subject to 100‐
year flooding with average depths less than one (1) foot or where the contributing drainage area 
is less than one square mile; or areas protected by levees from the base flood. 

C  Areas of minimal flooding. 

 

D  Areas of undetermined, but possible, flood hazards. 

 

Development permits for all new building construction, or substantial improvements, are 
required by the City in all A, AO, AH, and A‐numbered Zones. Flood insurance purchase may be 
required in flood zones A, AO, AH, and A‐numbered zones as a condition of loan or grant 
assistance.  An elevation certificate is required as part of the development permit. The 
elevation certificate is a form published by FEMA that is required to be maintained by 
communities participating in the NFIP.  According to the NFIP, local governments maintain 
records of elevations for all new construction, or substantial improvements, in floodplains and 
keep the certificates on file.  Elevation certificates are used to: 

1. Record the elevation of the lowest floor of all newly constructed buildings, 
or substantial improvement, located in the floodplain. 

2. Determine the proper flood insurance rate for floodplain structures. 

3. Local governments must ensure that elevation certificates are filled out correctly 
for structures built in floodplains. Certificates must include: 

 The location of the structure (tax parcel number, legal description, and 
latitude and longitude) and use of the building. 

 The FIRM panel number and date, community name, and source of base 
flood elevation data. 

 Information on the building’s elevation. 

 Signature of a licensed surveyor or engineer. 
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Table 10. Kotzebue NFIP Statistics 

Emergency Program 

Date Identified 

Regular 

Program 

Entry 

Date 

Map 
Revision 
Date 

NFIP 
Community 
Number 

CRS Rating 
Number 

Total # of 

Current Policies 

(11/30/18) 

7/28/1975  7/18/1983  None  020059 A  N/A  21 

Total Premiums in 
Kotzebue  Total Loss Dollars 

Paid 

Average 
Value of Loss 

AK State # of 
Current Policies 

AK State Total 
Premiums 

AK Total Loss 
Dollars Paid 

$22,920  $3,625.62  $3,625.62  2,359  $2.1 million  $9.7 million 

Kotzebue Average 

Premium 

AK State Average 

Premium 

Repetitive 

Loss Claims 

Dates of Rep. 
Losses  Total Rep. Loss 

Average Rep. Loss 

$1,091  $896  0  0  0  0 

5.3.3.4 Location,	Extent,	Impact,	and	Recurrence	Probability	

Location 

The Department of Natural Resources (DNR) DGGS completed an Alaska Coastal Mapping Gaps 
and Priorities Study for the assessment of coastal flood and erosion hazards of Alaska (DGGS, 
2018).  They used small fixed‐wing aircraft and drones to collect high‐resolution aerial imagery, 
particularly in remote regions of Alaska that have been logistically challenging to reach.  
Advances in processing digital aerial photographs using “Structure‐from‐Motion” computer 
algorithms have lowered barriers to producing high‐resolution orthoimagery.  Figure 12 shows 
the extent of coastal orthoimagery collected during this project.  Kotzebue is identified as being 
vulnerable to riverine erosion and flooding (DGGS, 2018).  The extensive shoreline and rapidly 
changing environment require that these datasets be updated or continually monitored. 
Orthoimagery can be used to identify and delineate changing shoreline positions through time. 
From these datasets, rates of shoreline change are calculated and shoreline positions projected 
for future dates. Projected shorelines can show areas where infrastructure and economically 
valuable land may be at risk of future erosion.   

Shorelines can be delineated from orthoimagery, elevation data, or georeferenced t‐sheets. By 
comparing shorelines representing different times, rates of shoreline change can be calculated 
to document alongshore vulnerability to erosion based on past trends. Shoreline data available 
for Alaska is shown on Figure 13. 
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Figure 12. DGGS Orthoimagery 

 
Figure 13. DGGS Rate of Documented Erosion 

Extent 

Floods are described in terms of their extent (including the horizontal area affected and the 

Kotzebue 
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vertical depth of floodwaters) and the related probability of occurrence.  The following factors 
contribute to community flooding frequency and severity: 

 Rainfall intensity and duration; 

 Watershed conditions, including terrain steepness, soil types, amount, 
vegetation type, and development density; 

 The landform features’ existence in the watershed, including swamps and lakes; 

 The flood control feature existence, such as levees and flood control channels; 

 Flow velocity; 

 Sediment for transport capability, and watercourse bed and embankment erodibility; 
and 

 City location related to the base flood elevation as indicated with its certified 
high‐water mark. 

A variety of natural and human‐induced factors influence the erosion process within the 
community. Coastal orientation and proximity to ocean waves, currents, and storm surges can 
influence erosion rates. Embankment composition also influences erosion rates, as sand and silt 
will erode easily, whereas boulders or large rocks are more erosion‐resistant. Other factors that 
may influence coastal erosion include: 

 Shoreline type; 

 Geomorphology; 

 Structure types along the shoreline; 

 Amount of encroachment in the high‐hazard zone; 

 Proximity to erosion inducing coastal structures; 

 Nature of the coastal topography; 

 Density of development; 

 Elevation of coastal dunes and bluffs; and 

 Shoreline exposure to wind and waves. 

The following factors contribute to coastal flooding frequency and severity: 

 Astronomical tides; 

 Storm surge ‐ the rise in water from wind stress and low atmospheric pressure; 

 Waves; and 

 Peak still‐water elevation. 

Climate change may also play a part in increasing coastal erosion. Rising sea levels and 
retreating sea ice may leave stretches of coastline open to increased exposure to wave action 
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during normal and winter storm conditions. 

Impact 

Nationwide, floods result in more deaths than any other natural hazard. Physical damage from 
floods includes the following: 

 Structure flood inundation, causing water damage to structural elements and 
contents. 

 Erosion or scouring of stream banks, roadway embankments, foundations, 
footings for bridge piers, and other features. 

 Damage to structures, roads, bridges, culverts, and other features from 
high‐velocity flow and debris carried by floodwaters. Such debris may also 
accumulate on bridge piers and in culverts, increasing loads on these 
features or causing overtopping or backwater damages. 

 Sewage and hazardous or toxic materials released as wastewater treatment 
plants or sewage lagoons are inundated, storage tanks are damaged, and 
pipelines are severed. 

Floods also result in economic losses through business and government facility closure, 
communications, utility (such as water and sewer), and transportation services disruptions. 
Floods result in excessive expenditures for emergency response, and generally disrupt the 
normal function of a community. 

Impacts from erosion include loss of land and any development on that land. Erosion can cause 
increased erosion and down current deposition. Other impacts include reduction in water 
quality due to high sediment loads, loss of native aquatic habitats, damage to public utilities 
(fuel headers and electric and water/wastewater utilities), and economic impacts associated 
with the costs of trying to prevent or control erosion sites. 

Recurrence Probability  

The seawall that was built in 2011 has greatly reduced floods/erosion.  Storm surges and ice 
jam flooding that threaten 13 homes not protected by the seawall are included in the changes 
in the cryosphere hazard (see Section 5.3.1.4).   

5.3.4 Weather (Severe) 

5.3.4.1 Characteristics	

Severe weather occurs throughout Alaska with extremes experienced by the City that includes 
thunderstorms, lightning, hail, heavy and drifting snow, freezing rain/ice storm, extreme cold, 
and high winds. The City experiences periodic severe weather events such as the following: 

 Heavy Snow generally means snowfall accumulating to four inches or more in 
depth in 12 hours or less or six inches or more in depth in 24 hours or less.

 Drifting Snow is the uneven distribution of snowfall and snow depth caused by 
strong surface winds. Drifting snow may occur during or after a snowfall.
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 Freezing Rain and Ice Storms occur when rain or drizzle freezes on surfaces, 
accumulating 12 inches in less than 24 hours. Ice accumulations can damage 
trees, utility poles, and communication towers which disrupt transportation, 
power, and communications.

 Extreme Cold definitions vary according to the normal climate of a region. In areas 
unaccustomed to winter weather, near freezing temperatures are considered 
“extreme”.  In Alaska, extreme cold usually involves temperatures between ‐20 to 
‐50°F. Excessive cold may accompany winter storms, be left in their wake, or can 
occur without storm activity. Extreme cold accompanied by wind exacerbates 
exposure injuries such as frostbite and hypothermia.

 High Winds occur in Alaska when there are winter low‐pressure systems in the 
North Pacific Ocean and the Gulf of Alaska. Alaska’s high winds can equal 
hurricane force but fall under a different classification because they are not 
cyclonic nor possess other characteristics of hurricanes. In Alaska, high winds 
[winds in excess of 60 miles per hour (mph)] occur rather frequently over the 
coastal areas along the Bering Sea and the Gulf of Alaska.

 Strong Winds occasionally occur over the interior due to strong pressure 
differences, especially where influenced by mountainous terrain, but the 
windiest places in Alaska are generally along the coastlines.

5.3.4.2 History	

The Project Team stated that due to the fact the City experiences numerous blizzards, high 
wind events, and severe cold spells, they wish to only highlight those with high thresholds 
(wind over 60 mph, severe temperatures below zero, etc.). 

The NWS has changed weather (Wx) zone designations during its weather reporting history. 
Table 11 lists those weather zones in effect during the respective reporting periods and the 
relevant major storm events for Kotzebue. Each weather event may not have specifically 
impacted the City, but it was listed due to its identified regional zone. 

Table 11. Severe Weather Events 

Date Event Narrative 

1/14/2001 Blizzard The visibility was reduced below 1/4 of a mile with blowing snow at Kotzebue for several 
hours.  The blizzard conditions were the result of a low-pressure center and an 
associated surface front.  As the surface low moved northward from the central Bering 
Sea, the corresponding surface front moved over Kotzebue Sound.  Snow and strong 
winds along the front produced blowing snow that reduced visibility to as low as 1/8 of a 
mile. 

1/26/2001 Cold/Wind 
Chill 

Wind chill temperatures to -72℉ were reported at Selawik.  Sufficiently cold surface 
temperatures combined with winds that increased to over 15 mph resulted in warning 
criteria being met.  The winds were sufficient enough to create the extreme wind chills 
as a low over the northern Bering Sea and moved northeastward, increasing the 
pressure gradient between it and high-pressure over mainland Alaska. 

2/5/2001 Blizzard A 969 mb low over the Bering Sea and associated strong occluded front moved north 
over the west coast of Alaska, producing blizzard conditions across parts of western 
Alaska, as well as strong south winds through the central Alaska Range. Blizzard 
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conditions occurred in Kotzebue with strong winds reported. 

2/8/2001 Blizzard A storm as deep as 958 mb moved north over the Bering Sea, and the associated 
occluded front moved over the west coast of Alaska on the 8th, eventually dissipating by 
the morning of the 9th.  The storm weakened to 1,002 mb by the time it reached the 
Chukchi Sea the night of the 9th. Blizzard conditions spread over parts of the west coast 
of Alaska, notably: Zone 211 - Nome, near blizzard at Glonoine; 213 - Gambell, 
Savoonga, Tin City; Zone 209 – Kotzebue; Zone 207 – Kivalina. 

2/10/2001 Blizzard A storm as low as 961 mb moved north over the Bering Sea on the 10th, filling to 983 
mb by the time it reached the western Chukchi Sea on the evening of the 11th.  The 
associated occluded front moved over the west coast of Alaska on the 10th, and 
offshore of the Arctic Coast the afternoon of the 11th. In addition, strong south winds 
occurred across the central Alaska Range in advance of the frontal system. Blizzard 
conditions occurred at: Zone 207 – Kivalina; Shishmaref; Zone 208 - Red Dog Mine; 
Zone 209 – Kotzebue; Zone 210 - Buckland, Deering; Zone 211 - Nome, Golovin; Zone 
213 - Gambell, Savoonga, Tin City. 

2/15/2001 Blizzard A low-pressure center that formed just south of Saint Lawrence Island on the 14th 
tracked northeast and deepened to 997 mb as it approached Barrow on the morning of 
the 15th.  Across northwest Alaska, blizzard conditions were reported at: Zone 211 – 
Golovin; Zone 209 – Kotzebue; Zone 207 - Kivalina, likely at Shishmaref; Zone 205 – 
Umiat; Zone 203 - Deadhorse, Kuparuk, Nuiqsut; Zone 202 – Barrow; Zone 210 – 
Wainwright. 

4/2/2001 Blizzard A strong low-pressure center of 964 mb moved northeast over the Bering Sea, 
weakening to 980 mb the evening of the 3rd near Nunivak Island.  The associated 
weather front moved from the southwest Alaska coast on the afternoon of the 2nd to 
the Alaska-Canada Border on the afternoon of the 3rd.  This system brought blizzard 
conditions to the west coast of Alaska, heavy snow to some parts of Western Alaska, 
and high winds through the Alaska Range. Blizzard conditions were reported at: Zone 
207: Kivalina; Zone 209: Selawik, Kotzebue; Zone 210: Buckland, Deering; Zone 211: 
Nome; Zone 213: Savoonga; Zone 214: Emmonak, Saint Mary’s. 

4/6/2001 Blizzard A 960 mb low moved northeast over the Bering Sea the night of the 5th and continued 
north on the 6th weakening to 984 mb over the Chukchi Sea the morning of the 7th. 
Blizzard conditions occurred at: Zone 207: Kivalina and Point Hope the morning of the 
6th; Kivalina and Shishmaref the early morning of the 7th. Zone 208: Noatak; Zone 209: 
Kotzebue; Zone 210: Deering; Zone 211: Nome, Golovin, both during the evening of the 
6th and the late afternoon of the 7th; Zone 213: Savoonga, likely at Gabaldon; Zone 
214: Saint Mary’s, Emmonak. 

4/11/2001 Blizzard Northwesterly flow across Kotzebue Sound associated with a weakening low over the 
Baird Mountains produced blizzard conditions at Kotzebue (Zone 209) and Deering (Zone 
210). 

10/8/2001 Storm 
Surge/ 
Tide 

A low-pressure center in the Arctic Ocean deepened to 978 mb about 300 miles 
northwest of Barrow by late afternoon of the 7th; the low then continued southwest 
remaining offshore of the eastern Arctic Coast, but the associated frontal system moved 
over northwest Alaska causing strong north, then west winds over the Chukchi Sea 
coast of Alaska during the 8th.  West winds of 40 to 60 mph caused seas of 10 feet in 
Kotzebue Sound and up to 20 feet in the outer sound and Chukchi Sea. Kivalina: The 
village is located on a barrier island, with one side facing the ocean, and the other side 
facing a large lagoon. Oceanside damage: part of a drain field was washed away and 
had to be repaired.  A teacher housing unit got hit by waves, and the windows were 
boarded up, and residents were evacuated temporarily, but no real damage occurred. 
About 5 feet of ground near the runway was lost, but didn't jeopardize the runway.  The 
storm did remove all previous sandbags. Lagoon side damage: The storm washed away 
about 500 feet of sandbag revetment along the shore. Honey bucket bunkers (where 
the contents of all the town's honey buckets are deposited) at the lagoon shore now 
have 3 sides exposed due to wave action from the storm.  Previously, they had been 
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buried in the ground with only the top 2 feet exposed.  This posed a health and safety 
concern for the villagers. Seven miles south of Red Dog Port:  The Foss Maritime ore 
barge "Kivalina" was grounded by the wind and wave action, damaging several 
compartments.  No zinc ore was on board, and the 22,000 gallons of diesel fuel it was 
carrying remained intact. The barge's towline had parted in the storm from the tug.  
This barge, along with another used to transport the zinc ore from Red Dog Mine, had 
been moved away from the Red Dog Port to ride out the storm at sea. Zone 209: 
Kotzebue: Front Street had significant areas of washout; especially where there was no 
concrete revetment. The southernmost segment of the concrete revetment along the 
shore off Front Street got damaged; this may have been due to not enough quality 
material underneath the revetment. Ted Stevens Way (a gravel road) had some 
washout along the road edge next to a lagoon; it was repaired fairly quickly. No homes 
were damaged.  

1/17/2002 Blizzard Blizzard conditions were reported at Kotzebue.  Wind gusts to 45 mph and blowing snow 
reduced the visibility to less than 1/4 mile.  These conditions resulted ahead of and 
during passage of a strong occluded front that moved across the region from the south.  
This frontal boundary was associated with a strong low-pressure center located over the 
central Bering Sea. 

2/22/2002 Blizzard A strong, slow-moving low-pressure system over the southern Bering Sea helped to 
create blizzard conditions across portions of western Alaska.  An occluded front 
associated with the strong low moved across this region bringing with it snow.  Strong 
winds also developed as the pressure gradient strengthened near the frontal boundary.  
This combination of snow and strong winds resulted in blizzard conditions being 
reported at Cape Romanzof, Unalakleet, Nome, and Kotzebue. 

1/8/2003 Blizzard A 957 mb low and associated occluded front located over the Bering Sea moved rapidly 
northward, creating blizzard conditions first around Cape Romanzof, then across the 
Seward and Baldwin Peninsulas.  Visibility was reduced to near zero in blowing snow for 
several hours as wind gusts reached 59 mph at Cape Romanzof.  As this storm system 
moved north, the communities of Kotzebue, Selawik, and Buckland also experienced 
blizzard conditions as the visibility at these locations dropped below 1/4 mile for several 
hours in blowing snow.  In addition, this storm caused high winds up to 60 mph at 
Unalakleet for a brief period. 

3/16/2003 Blizzard Blizzard conditions were reported across western Alaska at a number of locations 
including Cape Romanzof, Unalakleet, Nome, Buckland, and Kotzebue.  These blizzard 
conditions resulted from a deepening low-pressure system and associated occluded 
frontal boundary over the southwest Bering Sea that moved northward across the 
region. 

11/20/2003 Blizzard A 984 mb low-pressure center in the north Bering Sea on the morning of the 20th 
deepened to 975 mb near the Bering Strait on the morning of the 21st and continued to 
move northeast, weakening to 990 mb near Kotzebue on the morning of the 22nd. The 
frontal system associated with the storm moved over the west coast of Alaska on the 
20th, producing blizzard conditions over portions of the northwest coast as well as 
strong winds through the central Alaska Range. As the low center intensified and moved 
over the west coast, blizzard conditions again visited the coastal areas, along with high 
winds.  

11/23/2003 Blizzard A 975 mb low-pressure center moved northeast over the Bering Sea from Kamchatka 
Peninsula to Saint Lawrence Island the evening of the 22nd and morning of the 23rd. 
The low then slowed and began weakening, moving east across the Seward Peninsula 
Sunday and across the western interior Monday; then reaching Fairbanks Monday night 
before dissipating. The associated strong frontal system moved northeast across 
western Alaska Sunday and interior Alaska Sunday night, producing blizzard conditions 
over western Alaska and areas of heavy snow over the Seward peninsula and near 
Kotzebue. The snow diminished as the system weakened, but local heavy snow was 
reported at several interior Alaska sites. Heavy snow was reported at: Zone 209: The 
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NWS office at Kotzebue reported 11.3 inches; it is likely that 6 to 9 inches of snow fell at 
Selawik as the automated station reported very low visibility during the same time 
period as Kotzebue's snowfall. Snow began at 0700 AST and reached 6 inches at 1800 
AST on the 23rd. Zone 210: Estimated that 6 to 10 inches of snow fell over the zone on 
the 23rd by averaging the amounts recorded by the NWS at Nome (4.8 inches) and 
Kotzebue (11.3 inches).  

10/18/2004 High Wind A low-pressure center of 978 mb moved north over the central Aleutians on the evening 
of the 17th and deepened to 941 mb as it reached the Gulf of Anadyr the evening of the 
18th, about 400 miles west of Nome. The great deepening of the storm was due to an 
influx of moisture from an ex-typhoon east of Japan (though the ex-typhoon itself 
continued east across the north Pacific) and then the cold air around an upper level 
circulation of Far East Russia moving southeast into the low. On the 19th, the storm 
began to slowly fill and decelerate, to 980 mb on the evening of the 20th 400 miles west 
of Kotzebue. The circulation around this storm covered western Alaska with 50 to 80 
mph winds and was comparable or stronger than the November 1974 storm, though this 
current storm moved quicker over the Bering Sea and was located farther west than the 
1974 storm. Nonetheless, a significant and damaging storm surge accompanied this 
storm in addition to high winds: High winds were reported at: Zone 201: Cape Lisburne 
AWOS gusts to 70 mph. Zone 207: Shishmaref estimated 70 mph. Kivalina AWOS 
highest gust was 59 mph). Zone 208: Red Dog Mine observed 77 mph, but on the 
morning of the 19th, the observer noted that the wind sensor readout displayed a 
maximum of 114 mph. This latter value is unconfirmed. Noatak AWOS highest gust 59 
mph.  Zone 209: Kotzebue AWOS peak gust 61 mph. 

12/24/2004 Blizzard With a strong high-pressure of 1,049 mb covering the interior of Alaska, an occluded 
weather front moved north over the Bering Sea and Chukchi Sea on the night of the 
24th through the 25th. Blizzard conditions observed at: Zone 206 - likely at Anaktuvuk 
Pass AWOS. Zone 207 - likely at Point Hope AWOS; Kivalina AWOS. Zone 208 - likely at 
Noatak AWOS. Zone 209 - Kotzebue. Zone 210 - likely at Buckland AWOS. Zone 211 - 
Nome, likely at Golovin AWOS. Zone 213 - likely at Tin City AWOS.  At nearby Wales, a 
29 year-old male is presumed to have perished overnight on the 24th while he was 
returning to his home at the edge of the village. It is presumed he became disoriented, 
and ended up walking away from his home and village, to eventually die of 
hypothermia. High winds were reported at: Zone 207: Point Hope AWOS peak gust 66 
mph; Kivalina AWOS peak gust 60 mph. Zone 209: Kotzebue AWOS peak gust 60 mph. 
Zone 210: Deering ASOS peak gust 62 mph. Zone 213: Tin City AWOS peak gust 66 
mph. Zone 214: Cape Romanzof AWOS peak gust 64 mph. 

12/30/2004 Blizzard A 984 mb low over the northeastern Bering Sea moved north over the Chukotsk 
Peninsula and Chukchi Sea on the 30th to 180 miles north of Barrow on the 31st.  The 
system brought high winds and blizzard conditions to local areas across the west coast 
of Alaska. Blizzard conditions reported: Zone 207 - likely at Kivalina ASOS. Zone 208 - 
likely at Noatak AWOS. Zone 209 - Kotzebue. Zone 213 - likely at Gambell AWOS. Zone 
214 - likely at Cape Romanzof AWOS.  High winds occurred at: Zone 201 - Cape 
Lisburne AWOS highest gust 69 mph. Zone 207 - Point Hope AWOS highest gust 66 
mph. Zone 214 - Cape Romanzof AWOS highest gust 63 mph. 

3/15/2005 Blizzard A weather front moving northeast from the Bering Sea decelerated as it approached the 
west coast of Alaska, and brought enough moisture to cause blizzard conditions. Blizzard 
conditions: Zone 207: Likely occurred at Kivalina, possibly at Point Hope. Point Hope 
AWOS highest gust 51 mph. Zone 209: occurred at Kotzebue; AWOS peak wind gust 45 
mph. Zone 213: likely occurred at Gambell and Savoonga. Gambell AWOS highest gust 
53 mph. Zone 214: likely occurred at Cape Romanzof, highest AWOS gust 45 mph. High 
wind reported at: Zone 201: Cape Lisburne AWOS peak gust 89 mph. 

10/16/2005 Blizzard Blizzard conditions occurred at Kotzebue. East winds gusted up to 43 mph during the 
event. 

11/30/2006 Blizzard A 974 mb low moved north from the central Aleutian Islands on the 29th to Saint 
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Lawrence island at 9 pm, then curved northwest to the Chukotsk Peninsula the morning 
of the 30th. With moderate high-pressure over interior Alaska of 1,022 mb, blizzard 
conditions occurred at the following places: Zone 207: Kivalina AWOS visibility dropped 
to 1/4 mile, with lower visibilities likely nearby. Wind gusts from the AWOS reported at 
50 mph. Point Hope AWOS visibility was missing during this event, but wind speeds 
were a bit stronger (gusts to 56 mph), so blizzard conditions were likely occurring there. 
Zone 209: Kotzebue NWS reported visibility down to 1/4 mile; it is likely that lower 
visibilities occurred nearby. High winds occurred briefly in Zone 201 at Cape Lisburne 
AWOS recording a gust to 62 mph. Point Lay AWOS reported only 55 mph. 

1/10/2007 Blizzard A large low-pressure center over the southwest Bering Sea sent several strong 
occlusions north over western Alaska on the 10th through the morning of the 11th, 
producing blizzard conditions: Zone 207: likely occurred at Kivalina AWOS where wind 
gusts reached 41 mph. Zone 209: occurred at Kotzebue where wind gusts reached 59 
mph, came close to criteria at Selawik AWOS, where wind gusts reached 39 mph; Zone 
211: occurred at Nome where wind gusts reached 48 mph; likely at Golovin AWOS 
where wind gusts reached 66 mph, though visibility was missing during this period. Zone 
213: likely occurred at Savoonga AWOS, where wind gusts reached 63 mph and Gambell 
AWOS, where wind gusts reached 57 mph. 

12/12/2008 Blizzard A strong occluded front brought a period of blizzard conditions to Kotzebue. The wind 
frequently gusted to 45 mph, and the visibility was reduced to one quarter mile or less 
in blowing snow. 

1/16/2009 Winter 
Storm 

A 949 mb low across the Alaska Peninsula on the morning of the 16th tracked into 
Norton Sound early on the morning of the 17th, and weakened to 978 mb by noon on 
the 17th.  The low re-developed across the Arctic Ocean during the afternoon of the 
17th, and tracked north of Banks Island as a 985 mb low on the morning of the 18th.  
The storm brought high winds, heavy snow, blizzard conditions, and freezing rain to 
much of the west coast as well as the arctic coast. Zone 201: Heavy snow and blizzard 
conditions were observed at Point Lay during the late evening hours of the 16th. The 
visibility at the Point Lay AWOS was reduced to less than one quarter of a mile at times. 
Zone 207: Heavy snow and blizzard conditions occurred at Point Hope and Kivalina. The 
Point Hope AWOS reported visibilities of one quarter mile or less from the afternoon on 
the evening of the 16th through the evening of the 17th along with wind gusts to 40 
mph. The Kivalina AWOS reported two hours of heavy snow during the evening hours of 
the 16th, with the visibility one quarter of a mile or less along with wind gusts to 41 
mph. The heavy snow changed over to freezing rain which likely accumulated to one 
tenth of an inch. Zone 209: Periods of heavy snow reduced the visibility to one quarter 
of a mile at Kotzebue on the evening of the 16th. Although only 3.5 inches of snow was 
observed at Kotzebue, as warmer air moved into the area, the snow changed to freezing 
rain during the evening hours on the 16th, and accumulated approximately one tenth of 
an inch. As the storm system began to pull away from the area on the afternoon of the 
17th, the freezing rain transitioned to snow. The visibility was reduced to one quarter of 
a mile at times in blowing snow. The wind gusted to 43 mph at the Kotzebue AWOS 
during the afternoon of the 17th.  

2/10/2009 Extreme 
Cold/Wind 
Chill 

Temperatures near -35℉ combined with a southeast wind of 15 to 20 mph to produce 
wind chills as low as -66℉ in Kotzebue. 

2/12/2009 Winter 
Storm 

On the morning of the 12th, a 963 mb low in the western Bering Sea tracked slowly 
northeast and weakened to 996 mb east of Saint Lawrence Island. The storm brought 
high winds, heavy snow, and blizzard conditions to much of the west coast. Zone 209: 
Periods of heavy snow that reduced the visibility to one quarter of a mile were observed 
at Kotzebue. 7.5 inches of snow was observed at the NWS office in Kotzebue. Blizzard 
conditions were observed. Visibility was reduced to one quarter of a mile at times in 
snow and blowing snow. The wind gusted to 50 mph. Zone 210: Heavy snow was 
observed along the coast. Snow began in Deering and Buckland. Zone 211: Heavy snow 
was observed at Nome.  A total of 8.9 inches of snow was observed at the Nome NWS 
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Office. The visibility was also frequently reduced to one half mile or less in blowing 
snow. The wind gusted to 36 mph. Two men suffered injuries in the Tesoro Iron Dog 
Race, each in separate instances, when the snow machine they were driving hit a 
snowdrift.   

2/15/2009 Heavy 
Snow 

A 975 mb low in the southern Bering Sea on the morning of the 15th tracked north over 
the west coast of Alaska and weakened to 996 mb near Point Lay on the afternoon of 
the 17th.  The storm brought heavy snow and blizzard conditions to parts of the west 
coast and arctic coast. Zone 209: Heavy snow was observed in Kotzebue.  A total of 6.1 
inches of snow was observed at the Kotzebue NWS office. In addition, a west wind of 15 
to 25 mph with gusts to 30 mph produced areas of blowing snow. At Cape Romanzof, 
visibility was frequently reduced to one quarter mile or less with sustained wind speeds 
of 25 to 40 mph. 

2/18/2009 Blizzard A 970 mb low in the central Bering Sea on the afternoon of the 17th tracked to the 
southern Chukchi Sea on the afternoon of the 18th, and then along the arctic coast on 
the 19th.  This storm system brought heavy snow and blizzard conditions to much of 
northern Alaska.  High winds were also observed in the passes of the Alaska Range. 
Zone 207: Blizzard conditions were observed at Kivalina and Point Hope.  At Kivalina, 
visibility was frequently reduced to one quarter mile or less in heavy blowing snow. An 
east to southeast wind of 25 to 35 mph with gusts to 40 mph was observed.  Similar 
conditions were observed at Point Hope. Zone 209: Blizzard conditions were observed at 
the Kotzebue NWS office.  Visibility was frequently reduced to one quarter of a mile or 
less in heavy snow and blowing snow.  An east wind of 30 to 40 mph with gusts to near 
50 mph was observed in Kotzebue. The bodies of two men were found approximately 10 
miles south of Kotzebue on the 18th.  They were reported missing on the 13th, and 
likely died due to hypothermia.  

2/21/2009 Blizzard A 1,047 mb high across northern Alaska on the morning of the 21st gradually shifted 
east into northern Canada by Zone 207: The visibility at Point Hope was reduced to one 
quarter mile in blowing snow. Kivalina sustained winds of 35 mph with gusts to 55 mph, 
and the visibility was occasionally reduced to one quarter mile in snow and blowing 
snow. Zone 209: Visibility at Kotzebue was reduced to one quarter mile or less in heavy 
blowing snow. Kotzebue sustained east winds of 30 to 40 mph with gusts to 45 mph. 
Visibility was also reduced to one quarter of a mile at times during the evening in heavy 
snow and blowing snow with wind gusts to 51 mph, however, the blizzard conditions 
only lasted for about an hour during the evening.  

2/26/2009 Blizzard A 976 mb low near the northern Kamchatka Peninsula on the afternoon of the 26th 
tracked across the Chukotsk Peninsula during the afternoon of the 27th, and into the 
southern Chukchi Sea on the evening the 27th as a 983 mb low.  The low then tracked 
northeast across the Arctic Ocean on the 28th.  The storm brought blizzard conditions to 
much of the west coast as well as the arctic coasts of Alaska. Zone 207: Blizzard 
conditions were observed along the Chukchi Sea coast from the morning hours on the 
27th through the afternoon hours on the 28th.  At Point Hope, visibility was frequently 
reduced to one quarter mile or less in blowing snow. At Shishmaref, visibility was 
reduced to zero at times in snow and blowing snow with wind gusts to 44 mph.  At 
Kivalina, visibility was reduced to zero at times in heavy blowing snow.  Kivalina 
reported wind gusts to 49 mph. Zone 209: Blizzard conditions were observed at 
Kotzebue.  Visibility was frequently reduced to near zero in heavy snow and blowing 
snow with sustained winds of 30 to 40 mph with gusts as high as 53 mph.  The blizzard 
conditions re-developed again on the morning of the 27th, and continued into the late 
evening hours of the 27th.  The wind in Kotzebue gusted as high as 64 mph, and 
visibility was reduced to one quarter mile in blowing snow. There was a third round of 
blizzard conditions during the late morning and early afternoon hours of the 28th.  
Visibility was reduced to near zero at Kotzebue, and the wind gusted to 46 mph. In 
Selawik, visibility was reduced to one quarter of a mile or less in blowing snow with wind 
gusts as high as 45 mph.  

3/9/2009 Heavy A 988 mb low south of the Aleutians at 3 pm on the 6th lifted north and deepened to 
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Snow 980 mb in the northern Bering Sea by 10 am on the 8th.  A 1,052 mb high across 
northern Alaska drifted slowly into western Canada during this time.  The strong 
differences in pressure between the high and low produced strong winds and blizzard 
conditions along much of the west coast of Alaska. Zone 207: Blizzard conditions were 
observed along the Chukchi Sea coast from the afternoon hours on the 8th through the 
early morning hours on the 9th. The visibility was frequently reduced to one quarter 
mile or less in blowing snow at Point Hope and Kivalina. A peak wind gust of 49 mph 
was observed at the Kivalina AWOS, and a peak wind gust of 46 mph was observed at 
Point Hope. Zone 209: Heavy and blowing snow was observed at Kotzebue.  Visibility 
was frequently reduced to one quarter mile or less in snow and blowing snow, with 
frequent white-out conditions.  A peak wind gust of 90 mph was observed in Kotzebue. 
In addition, a total of 7.6 inches of snow as observed at the Kotzebue NWS office. 

11/11/2009 Blizzard A strong 967 mb low-pressure system developed over the Bering Strait on the night of 
the 10th, and moved near the Seward Peninsula and intensified to 956 mb on the 
morning of the 11th. The storm brought strong west winds, heavy snow, and blizzard 
conditions to Zones 209, 211, 212, and 217. The low then moved inland and weakened 
during the evening of the 11th. Zone 207: Blizzard conditions were observed at times at 
Point Hope.  There was a peak wind gust of 55 mph. 209: Periods of heavy snow and 
strong west winds reduced the visibility to one quarter of a mile at Kotzebue. 8.2 inches 
of snow was also observed in Kotzebue.  The wind gusted to 60 mph at Kotzebue.  

2/17/2011 Blizzard A 970 mb low in the Gulf of Anadyr combined with a 1,040 mb high in the Yukon to 
produce heavy snow and blizzard conditions along a portion of the west coast of Alaska.  
Zone 207: Blizzard conditions were observed at both Kivalina and Point Hope.  At 
Kivalina, blizzard conditions were observed.  Visibility was frequently reduced to one 
quarter mile or less in blowing snow.  There were reports of snow drifts of up to 12 feet 
in the village, and both the school and airfield were closed.  There were several search 
and rescues required for missing persons.  A peak wind gust of 57 mph was observed at 
Kivalina.  Zone 209: Blizzard conditions were observed at Kotzebue.  Visibility was 
reduced to near zero at times with white-out conditions.  Due to the severity of the 
blizzard, the City of Kotzebue closed the city offices and suspended plowing operations.  
The schools and airport were also closed during the storm. The blizzard conditions likely 
extended inland to Selawik as the village offices were also reported as being closed.   

2/22/2011 Winter 
Storm 

A 968 mb low in the central Bering Sea at 2100AKST on the 23rd moved to the Gulf of 
Anadyr as a 976 mb low at 0900AKST on the 24th. The low tracked to the northeast as 
a 978 mb low in the southern Chukchi Sea at 2100AKST on the 24th. The low then 
tracked to the east and passed just south of Banks Island as a 980 mb low by 0900AKST 
on the 25th. The storm produced widespread blizzard conditions along the west coast as 
well as the arctic coast and heavy snowfall and high winds in parts of the interior. There 
were also areas of flooding and high water observed along parts of the west coast. Zone 
207: Blizzard conditions were observed at Point Hope. Visibility was frequently reduced 
to one quarter mile or less in blowing snow. There was a peak wind gust of 62 mph at 
Point Hope. According to local law enforcement, the snow drifts were higher than the 
patrol vehicle, and the snow was blowing sideways and impossible to measure. The 
village was shut down due to poor visibilities. At Kivalina, the City offices observed snow 
drifts that were 8 feet deep, and the city offices were closed on the 25th. Ice came up 
on the beach, but did not cause any damage to homes or structures near the beach. 
Visibility reduced to one quarter mile in snow and blowing snow. There was a peak wind 
gust of 57 mph at Kivalina. At Shishmaref, the City offices observed that there were 
large snow drifts, but there was no estimate as to how much snow fell or how deep the 
snow drifts were.  It should be noted, although two distinct periods of blizzard 
conditions were observed at the Point Hope AWOS and the Kivalina AWOS, it is likely 
that a prolonged period of near blizzard conditions occurred from the afternoon of the 
22nd through the morning hours on the 25th. Zone 209: A total of 13.4 inches of snow 
fell at Kotzebue from the morning of the 22nd through the early afternoon on the 25th. 
The majority of the snow fell on the 23rd when there was a total of 8.5 inches of snow. 
The snow was accompanied by winds that gusted as high as 59 mph and produced 
extensive blowing and drifting snow and at times produced blizzard conditions. Two City 
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light poles were knocked down during the storm.  

2/25/2011 Coastal 
Flood 

A 968 mb low in the central Bering Sea at 2100AKST on the 23rd moved to the Gulf of 
Anadyr as a 976 mb low at 0900AKST on the 24th. The low tracked to the northeast as 
a 978 mb low in the southern Chukchi Sea at 2100AKST on the 24th. The low then 
tracked to the east and passed just south of Banks Island as a 980 mb low by 0900AKST 
on the 25th. The storm produced areas of coastal flooding along parts of the northwest 
coast of Alaska. Zone 207: At least 32 musk oxen perished, likely due to coastal flooding 
in the Bering Sea Land Bridge National Preserve along the northern Seward Peninsula 
Coast.  The mush oxen were found about three weeks after the storm by researchers in 
the area.  There are no tide gages along the northern Seward Peninsula, but based on 
the gage at Red Dog Dock on the other side of Kotzebue Sound, the inundation likely 
occurred on the 24th. At Shishmaref, overflow from the lagoon side of the village came 
close to a number of homes, but there was no flooding. Zone 209: The storm caused a 
surge of water under the sea ice in the Kotzebue Sound. The surge lifted and broke 
shore ice along the coast.  The water levels rose and reached the edge of Front Street in 
Kotzebue around 1200AKST on the 25th. The water flowed into other low-lying areas 
around the City and the water flowed underneath some buildings along the shore. The 
buildings are all built on pilings and they did not flood, but access to some of the 
buildings was inundated by water. The water levels receded by 1300AKST on the 26th.  
There was no significant damage reported as a result of the flooding. Zone 210: At 
Deering, high water was noted on both the Inmachuk River and along Kotzebue Sound. 
There was water across the road from the village to the airstrip. The runway at the 
airstrip was washed out due to the inundation of water from Kotzebue Sound. At 
Buckland, water backed up along the Buckland River; however, there were no reports of 
flooding. 

5/30/2011 High Surf Ice from Kotzebue Sound got pushed ashore from the 28th through the 30th. A 
prolonged period of west winds of 10 to 20 mph caused large chunks of ice, some 10 to 
20 feet high to slide over concrete block matting along the shore line and across Shore 
Avenue.  It was not until the afternoon of the 30th that the ice pushed far enough 
ashore to damage the wall of a house and caused damage to the deck on another 
home.  Interestingly, the push of ice that occurred on the afternoon of the 30th 
corresponded with low tide. 

10/25/2011 Heavy 
Snow 

A 985 mb low near the Bering Strait brought heavy snowfall to the Kotzebue area.  A 
total of 7.9 inches of snow fell on the 25th, with an additional 4.6 inches on the 26th.  
There was a storm total of 12.5 inches at the Kotzebue WFO.  The 7.9 inches of snow 
that fell on the 25th was the greatest calendar day snowfall on record for Kotzebue 
during the month of October.  The 2-day total of 12.5 inches was also the greatest 2-
day snowfall on record for Kotzebue during the month of October.  The old records were 
established in 1973.  Approximately 8 to 9 inches of snow was observed at Selawik. 

1/1/2012 Cold/Wind 
Chill 

All of northern Alaska was under the influence of a very cold air mass for nearly all of 
January 2012. The greatest temperature departures from normal occurred across the 
western interior where the sky was more persistently clear, which allowed strong 
inversions to form, and temperatures remained very low for a prolonged period of time. 
Many communities along the west coast and across the western interior had the coldest 
or one of the top few coldest months on record. The duration of the cold weather was 
more notable than the absolute minimums, as relatively few daily record low 
temperatures were set at locations with more than 50 years of weather observations. At 
Kotzebue (Zone 209), January 2012 was the second coldest since 1929. The average 
temperature of -22.6℉ was the coldest since 1934 when the average temperature was -
27.7℉. Continuous temperature records at Kotzebue date back to 1929. The low 
temperature observed during the month occurred on the evening of the 31st with a low 
of -45℉. 

1/3/2012 Extreme 
Cold/Wind 
Chill 

Temperatures as low as 33 below zero combined with an east wind of 15 mph to 
produce wind chills as low as 63 below zero at Kotzebue during the early morning hours 
of January 3rd. 
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1/8/2012 Extreme 
Cold/Wind 
Chill 

Temperatures of around -35℉ with an east wind of 15 to 20 mph to produce wind chills 
as low as 68 below at Kotzebue.  The wind chills were -60℉ or lower at Kotzebue from 
approximately 1930AKST on the 8th through 1200AKST on the 9th.   

1/28/2012 Extreme 
Cold/Wind 
Chill 

Zone 209: Temperatures of -35 to -44℉ combined with a southeast wind of 15 to 25 
mph to produce wind chills as low as -78℉ at Kotzebue. 

2/3/2012 Extreme 
Cold/Wind 
Chill 

Zone 209: At Kotzebue, temperatures of -36 to -38℉ combined with an east wind of 15 
to 20 mph to produce wind chills as low as -69℉ at Kotzebue. The wind chills were -
60℉ from 1130AKST through 1700AKST on the 3rd.  

8/16/2012 Flood A trough of low-pressure began to develop in the southern Chukchi Sea on August 11, 
2012.  The trough developed into a closed low aloft near Wrangel Island by the 14th, 
and the low continued to wobble around in the Chukchi Sea through the 20th.  The low 
produced a long fetch of moist southwest flow aloft and combined with several surface 
lows and frontal boundaries to transport copious moisture into parts of the western 
Brooks Range, Chukchi Sea coast, and parts of the Seward Peninsula. Extraordinary 
rainfall amounts were observed in a few spots.  The Red Dog Mine observed a 7-day 
storm total of 8.79 inches of rain, and a 9-day total of an amazing 10.38 inches, which is 
well in excess of half of the average annual rainfall.  Tahinichok Remote Automated 
Weather Station, which is located approximately 15 miles west of Noatak observed a 7-
day rainfall total of 7.47 inches.  Kivalina, along the immediate Chukchi Sea coast 
observed a 7-day total of 4.93 inches.  Nome, which is along the southern Seward 
Peninsula, had a week long total of 3.74 inches.  A runway closure at Nome was 
compounded by the heavy rainfall, and caused seven Alaska Airlines flights to be 
cancelled, and there were no cargo flights all week.  The Wulik River, which is one of 
only a handful of automated river gages in northwest Alaska, observed a record crest at 
0500AKST on the 16th of 15.31 feet or 75,320 CFS.  This is the highest crest observed 
since the gage was installed in 1985.  The old record high crest was 12.21 feet on 
August 17, 1994. By comparison, prior to the heavy rain, the river was flowing at only 
1,250 CFS or only about one sixtieth of what was observed after the heavy rainfall.  
Somewhat lighter rain continued to fall after the crest on the morning of the 16th which 
led to additional crests on the 17th, 19th and 22nd. At the peak crest on the morning of 
the 16th, USGS estimated that the Wulik River gage had at least 6 inches of water in the 
gage house.  The river would be well above bank full and likely spread out one half to 
one-mile overbank on the west side of the river.  A hunting lodge downriver from the 
gage was likely under 3 to 4 feet of water.  The high volume of water draining from the 
Wulik and nearby Kivalina River filled the Kivalina lagoon faster than it could drain out to 
sea on August 16th.  This resulted in an unusual flooding scenario in the village of 
Kivalina. The water level on the lagoon rose to the point where it was topping over the 
lower banks and getting under some houses, and washed over the village dump site. 
The high water damaged the pipe that runs between the village and the intake at the 
mouth of the Wulik River. Very turbid water from the high flows prevented the village 
from pumping fresh water which led to a water shortage in the village, and bottled 
water had to be flown in.  The water shortage cancelled the start of the school year as 
the school and teacher housing were without clean water.  It was estimated that the 
school may not open until October 1st.  At Kotzebue, waves estimated at 4 feet high in 
the lagoon sank one boat that had its bow on the beach but the back end filled from the 
breaking waves.  The water levels begin to fall on the morning of the 17th. On the 
afternoon of the 16th, the Red Dog Mine reported that the water levels were high and 
creeks were overbank and flooding. Culverts were at full capacity, and there was some 
slumping of roadways around the mine.  

8/25/2012 Coastal 
Flood 

A 984 mb low near Point Hope at 2100AKST on the evening of the 24th weakened to 
991 mb between Point Hope and Point Lay at 0300AKST on the morning of the 25th.  
The low drifted to near Barrow and weakened to 998 mb by 2100AKST on the evening 
of the 25th.  As west to southwest winds increased to 25 to 40 mph late on the evening 
of the 24th and continued into the early morning hours of the 25th, it was estimated that 
seas may have built as high as 13 feet in the sound and that the water levels rose nearly 
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10 feet above normal.  The water levels were reported to be the highest since 1989.  
The airport runway which is about 10 feet above the lagoon was nearly inundated with 
water, and several feet of water poured into areas around numerous homes. Most of the 
homes are built on pilings which prevented water from entering the structures. There 
were reports that several small boats were sunk, and there was major coastal erosion.  
Waves crashed over the seawall, but the water level did not rise to the point where the 
seawall was under water. 

9/24/2012 High Surf A southwest wind of 20 to 30 mph around the backside of a 988 mb low in the southern 
Chukchi Sea produced a period of high surf at Kotzebue during the morning hours of the 
24th.  Sea levels were 2 to 3 feet above normal and beach erosion and localized minor 
flooding were observed on the lagoon side of the village.  On the ocean side, minor 
beach erosion was observed, but no flooding was reported. 

1/12/2013 Blizzard A low-pressure center of 976 mb near the Pribilofs on the afternoon of the 12th moved 
north to the Bering Strait 0900AKST on the 14th, weakening to 986 mb, then continued 
north to the central Chukchi sea through the morning of the 15th, weakening to 1,002 
mb.  A series of weather fronts associated with the low moved northeast over northern 
Alaska on the 13th through 15th, at first pushing warmer air north then followed by 
cooling on the 15th. 

11/9/2013 Coastal 
Flood 

A large and persistent area of high-pressure which developed over the North Pacific 
forced the jet stream northward, which directed a series of very strong low-pressure 
systems into the Bering Sea from the 6th through the 14th of November. This weather 
pattern transported moisture and energy from the subtropics to the Bering Sea, which 
strengthened several storms. Zone 209: At Kotzebue, minor flooding occurred around 
town. Large pieces of sea ice were pushed up to the sea wall.  

12/28/2014 Blizzard A tight pressure gradient developed between a strong 968 mb low-pressure center in 
the far western Bering Sea and a 1,045 mb high-pressure center over the eastern Arctic 
slope on the 27th and 28th of December 2014. High winds were reported on the 28th 
at: Zone 207: Point Hope AWOS highest gust was 68 mph. At Kivalina AWOS, wind 
gusts did not exceed 61 mph. Zone 209: Kotzebue AWOS reported gusts to 60 mph. 
Noorvik likely had blizzard conditions during the morning of the 28th, according to the 
AWOS. Winds there gusted to 47 mph. Zone 213: Wales AWOS highest reported gust 
was 70 mph. 

2/25/2015 Blizzard A series of low-pressure systems developed in the western Bering Sea on the 25th of 
February. These lows produced strong south winds with blowing snow and local blizzard 
conditions for the Bering Strait and along the coast of northwest Alaska during most of 
the day on the 25th. Zone 207: Blizzard conditions were observed at the Kivalina ASOS. 
The visibility was reduced to one quarter mile or less in blowing snow. There was a peak 
wind gust of 45 mph at the Kivalina ASOS. Zone 208: Blizzard conditions were observed 
at the Red Dog Mine. There was a peak gust of 44 mph at the Red Dog Mine before it 
stopped reporting. Zone 209: Blizzard conditions were observed at the Kotzebue AWOS. 
The visibility was reduced to one quarter mile or less in snow and blowing snow. There 
was a peak wind gust of 45 mph at the Kotzebue AWOS. 

11/23/2015 Blizzard A 968 mb low-pressure center in the western Bering Sea along with the associated 
occluded front pushed northeast towards Saint Lawrence Island during the morning 
hours. These produced strong easterly winds along with blowing snow, creating blizzard 
conditions for Saint Lawrence Island during the daytime hours. Blizzard conditions 
spread north and east across the Seward Peninsula and the Yukon Delta and along the 
northwest coast of Alaska. The associated occluded front moved into the interior of 
Alaska on the 24th through 26th bringing areas of heavy snowfall in and near the Alaska 
Range, along with a period of high wind to the eastern Alaska Range. Blizzard conditions 
occurred at: Zone 207: Blizzard conditions were observed at the Kivalina AWOS. The 
visibility was reduced to one quarter mile or less in blowing snow. There was a peak 
wind gust of 47 mph at the Kivalina AWOS. Zone 209: Blizzard conditions were observed 
at the Kotzebue AWOS. The visibility was reduced to one quarter mile or less in blowing 
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snow. There was a peak wind gust of 53 mph at the Kotzebue AWOS. 

12/28/2016 Blizzard Back to back strong low-pressure systems affected much of the state over several days 
until January 2nd, 2017. Strong southerly winds of 50 to 65 mph pushed sea ice on 
shore, and water levels rose in several villages. Villages along Norton Sound reported 
high surge values of 5 to 9 feet breaking up the ice near shore and pushing it up onto 
the land. High water on roads and near homes were reported in Nome, Savoonga, and 
Unalakleet. High winds damaged buildings in Kotzebue along with power outages. In 
Kotzebue, the wind gusted to 64 mph. 

2/24/2017 Blizzard A series of low-pressure systems brought an abundant amount of moisture to Northwest 
Alaska with accumulations of 1 to 2 feet reported. Strong winds and local blizzard 
conditions along the coastal areas. Blizzard and quarter mile visibility were reported in 
Kotzebue. 
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5.3.4.3 Location,	Extent,	Impact,	and	Recurrence	Probability	

Location 

The City experiences periodic severe weather impacts. See Table 11. 

Extent 

The entire City is equally vulnerable to the effects of severe weather. Blizzard conditions and 
heavy snow depths for the area can reach nearly 44 inches annually; wind speeds can exceed 
90 mph; and extreme low temperatures have reached ‐78ºF. 

Impact 

The intensity, location, and the land’s topography influence the impact of severe weather 
conditions on the City of Kotzebue. 

Heavy snow can immobilize a community by bringing transportation to a halt. Until the snow 
can be removed, airports and roadways are impacted, even closed completely, stopping the 
flow of supplies and disrupting emergency and medical services. Accumulations of snow can 
cause roofs to collapse and knock down trees and power lines. Heavy snow can also damage 
light aircraft and sink small boats. A quick thaw after a heavy snow can cause substantial 
flooding. 

The cost of snow removal, repairing damages, and the loss of business can have severe 
economic impacts.  Injuries and deaths related to heavy snow usually occur as a result of 
vehicle and/or snow machine accidents. Casualties also occur due to overexertion while 
shoveling snow and hypothermia caused by overexposure to the cold weather. 

Extreme cold can also bring transportation to a halt. Aircraft may be grounded due to extreme 
cold and ice fog conditions, cutting off access as well as the flow of supplies to communities. 
Long cold spells can cause rivers to freeze, disrupting shipping and increasing the likelihood of 
ice jams and associated flooding. 

Extreme cold also interferes with the proper functioning of a community's infrastructure by 
causing fuel to congeal in storage tanks and supply lines, stopping electric generation. Without 
electricity, heaters and furnaces do not work, causing water and sewer pipes to freeze or 
rupture. If extreme cold conditions are combined with low or no snow cover, the ground's frost 
depth can increase, disturbing buried pipes.  

The greatest danger from extreme cold is its effect on people. Prolonged exposure to the cold 
can cause frostbite or hypothermia and become life‐threatening. Infants and elderly people are 
most susceptible. The risk of hypothermia due to exposure greatly increases during episodes of 
extreme cold, and carbon monoxide poisoning is possible as people use supplemental heating 
devices. 

Recurrence Probability 

Kotzebue experiences severe weather on an annual basis.   
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5.3.5 Tundra-Wildland and Conflagration Fire 

5.3.5.1 Fire	Characteristics	

A wildland fire is a type of wildfire that spreads through consumption of vegetation. It often 
begins unnoticed, spreads quickly, and is usually signaled by dense smoke that may be visible 
for miles around. Wildland fires can be caused by human activities (such as arson or campfires) 
or by natural events such as lightning. Wildland fires often occur in tundra, forests, or other 
areas with ample vegetation. In addition to wildland fires, fires can be classified as urban fires, 
interface or intermix fires, and prescribed fires. For the purpose of this HMP, wildland fires in 
the Kotzebue vicinity are called tundra or tundra‐wildland fires due to non‐existent forest 
vegetation types. 

The following three factors contribute significantly to wildland fire behavior and can be used to 
identify wildland fire hazard areas. 

 Topography describes slope increases, which influences the rate of tundra fire 
spread increases. South‐facing slopes are also subject to more solar radiation, 
making them drier, and thereby, intensifying tundra fire behavior. However, ridge 
tops may mark the end of tundra fire spread since fire spreads more slowly or 
may even be unable to spread downhill.

 Fuel is the type and condition of vegetation that plays a significant role in the 
occurrence and spread of tundra fires. Certain types of plants are more 
susceptible to burning or will burn with greater intensity. Dense or overgrown 
vegetation increases the amount of combustible material available to fuel the fire 
(referred to as the “fuel load”). The ratio of living to dead plant matter is also 
important. The risk of fire is increased significantly during periods of prolonged 
drought as the moisture content of both living and dead plant matter decreases. 
The fuel load continuity, both horizontally and vertically, is also an important 
factor.

 Weather is the most variable factor affecting fire behavior. Temperature, 
humidity, wind, and lightning can affect chances for ignition and spread of fire. 
Extreme weather, such as high temperatures and low humidity, can lead to 
extreme tundra fire activity. By contrast, cooling and higher humidity often signal 
reduced tundra fire occurrence and easier containment.

The frequency and severity of tundra fires is also dependent on other hazards, such as lightning, 
drought, and infestations (such as the damage caused by spruce‐bark beetle infestations). If not 
promptly controlled, tundra fires may grow into an emergency or disaster. Even small fires can 
threaten lives and resources and destroy improved properties. In addition to affecting people, 
tundra fires may severely affect livestock and pets. Such events may require emergency 
water/food, evacuation, and shelter. 

Conflagration fires are especially large and destructive fires that cause devastation in areas 
where wood structures are built close together.  These types of fire are very difficult to control.  
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Complicating factors are wind, temperature, slope, proximity of structures, and community 
firefighting capability, as well as building construction and contents.  Additional factors facing 
response efforts are hazardous substance releases, structure collapse, water service 
interruptions, unorganized evacuations, and loss of emergency shelters.  Historical national 
conflagration examples include the Chicago City Fire of 1871 and the San Francisco City Fire 
following the 1906 earthquake. 

Many wildland firefighters are neither equipped nor trained for structure fires.  Structural fire 
suppression within defined service areas is the responsibility of volunteer fire departments.  
When wildland firefighters encounter structure, vehicle, dump, or other non‐vegetative fires 
during the performance of their wildland fire suppression duties, firefighting efforts are often 
limited to wildland areas. 

5.3.5.2 History	

Tundra and conflagration fires have not been documented within the boundaries of the City.  
The Alaska Interagency Coordination Center (AICC) maintains a website  
(http://fire.ak.blm.gov/aicc.php) to consolidate Alaska’s tundra fire information. Information in 
Table 12 and Figure 14 were obtained from this site.   

Only one fire has occurred within 10 miles of the City during the last 80‐year historical period 
(i.e., from 1939 to 2019) as listed in Table 12. 

Table 12. Historical Wildfire Locations, Since 1939 

Fire Name  Fire 
Year 

Estimated 
Acres 

Latitude  Longitude  Specific 
Cause 

Kotzebue  1955  0.1  66.83334  ‐162.216655  Unknown 

5.3.5.3 Location,	Extent,	Impact,	and	Recurrence	Probability		

Location 

Under certain conditions, fires may occur in any area with fuel surrounding structures within 
the City of Kotzebue. Since fuels data is not readily available, all outside structures and areas 
adjacent to City limits are considered to be vulnerable to fire impacts, especially during very dry 
summer seasons.  

Extent 

Generally, fire vulnerability dramatically increases in the late summer and early fall as 
vegetation dries out, decreasing plant moisture content and increasing the ratio of dead fuel to 
living fuel. However, various other factors, including humidity, wind speed and direction, fuel 
load and fuel type, and topography can contribute to the intensity and spread of tundra fires.  

Fuel, weather, and topography influence fire behavior. Fuel determines how much energy the 
fire releases, how quickly the fire spreads, and how much effort is needed to contain the fire. 
Weather is the most variable factor. High temperatures and low humidity encourage fire 
activity while low temperatures and high humidity retard fire spread. Wind affects the speed 
and direction of fire spread. Topography directs the movement of air, which also affects fire 
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behavior. When the terrain funnels air, fire spreads faster.  Fire also spreads up slope faster 
than down slope. 

 
Figure 14. Kotzebue Historical Wildfires 

Impact 

Impacts of a fire that interfaces with the population center of the City could grow into an 
emergency or disaster if not properly controlled. A small fire can threaten lives and resources 
and destroy property and subsistence food sources. In addition to impacting people, fires may 
severely impact pets. Such events may require emergency watering and feeding, evacuation, 
and alternative shelter. 

Indirect impacts of fires can be catastrophic. In addition to stripping the land of vegetation and 
destroying other natural resources, intense fires can harm the soil, waterways, and the land 
itself. Soil exposed to intense heat may lose its capability to absorb moisture and support life. 
Exposed soils erode quickly and enhance siltation streams and water sources, thus increasing 
erosion potential, harming aquatic life, and degrading water quality. 

Recurrence Probability 

An important issue related to the fire probability is that the interface fire is increased due to 
development along the community’s perimeter, accumulation of hazardous wildfire fuels, and 
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the uncertainty of weather patterns that may accompany climate change. These three 
combined elements are reason for concern and heightened mitigation management of wildland 
interface areas, natural areas, and open spaces. 

Climate change and flammable vegetation species are prolific throughout Alaska’s forests and 
tundra locations. Fire frequency may increase in the future as a result.  As the climate warms, 
wildland and conflagration fires are more likely to occur in midsummer. 
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6.0 Vulnerability Analysis 

6.1 OVERVIEW OF A 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; and 

5. Areas of Future Development. 

Requirements for a vulnerability analysis, as stipulated in DMA 2000 and its implementing 
regulations, are described below. 

 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 RL properties in the identified hazard 
areas. 

 

DMA 2000 Requirements: Risk Assessment, Assessing Vulnerability, Addressing Repetitive Loss Properties 

Assessing Vulnerability: Addressing Repetitive Loss Properties 

Requirement §201.6(c)(2)(ii): [The risk assessment] must also address NFIP insured structures that have been 
repetitively damaged. 

Element 

 Does the updated plan describe vulnerability in terms of the types and numbers of repetitive loss properties in the 
identified hazard areas? 

Source: FEMA, 2015. 

DMA 2000 Requirements: Risk Assessment, Assessing Vulnerability, Overview 

Assessing Vulnerability: Overview 

Requirement §201.6(c)(2)(ii): [The risk assessment shall include a] description of the jurisdiction’s vulnerability to the hazards 
described in paragraph (c)(2)(i) of this section. This description shall include an overall summary of each hazard and its impact 
on the community. 

Element 

 Does the updated plan include an overall summary description of the jurisdiction’s vulnerability to each hazard? 

 Does the updated plan address the impact of each hazard on the jurisdiction? 

Source: FEMA, 2015. 
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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 City are identified and discussed in detail in the following sections. 

6.2.1.1 Population	and	Building	Stock	

Population data for the City were obtained from the 2010 U.S. Census. The City’s total 
population for 2010 was 3,201, and 2017 DCCED/DCRA data reported a population of 3,154 
(Table 13). 

 

DMA 2000 Recommendations: Risk Assessment, Assessing Vulnerability, Identifying Structures 

Assessing Vulnerability: Identifying Structures 

Requirement §201.6(c)(2)(ii)(A): The plan should describe vulnerability in terms of the types and numbers of existing and future 
buildings, infrastructure, and critical facilities located in the identified hazard area. 

Element 

 Does the updated plan describe vulnerability in terms of the types and numbers of existing buildings, infrastructure, and 
critical facilities located in the identified hazard areas? 

 Does the updated plan describe vulnerability in terms of the types and numbers of future buildings, infrastructure, and critical 
facilities located in the identified hazard areas? 

Source: FEMA, 2015. 

DMA 2000 Recommendations: Risk Assessment, Assessing Vulnerability, Estimating Potential Losses 

Assessing Vulnerability: Estimating Potential Losses 

Requirement §201.6(c)(2)(ii)(B): [The plan should describe vulnerability in terms of an] estimate of the potential dollar losses to 
vulnerable structures identified in paragraph (c)(2)(ii)(A) of this section and a description of the methodology used to prepare the 
estimate. 

Element 

 Does the updated plan estimate potential dollar losses to vulnerable structures? 

 Does the updated plan describe the methodology used to prepare the estimate? 

Source: FEMA, 2015. 
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Table 13. Estimated Population and Building Inventory 

Population  Residential Buildings 

2010 Census  DCCED 2017 Data  Total Building Count  Total Value of Buildings1 

3,201  3,154  1,164  $465,600,000 

Sources: The City of Kotzebue, 2010 U.S. Census, and 2017 DCCED/DCRA Certified population data. 
1 The Project Team determined the average structural value of all single-family residential buildings is 
$400,000 per structure. 

The 2013‐2017 ACS for the City of Kotzebue identified 1,164 housing units and 26 miles of 
roads.  Estimated replacement values for those structures, as shown in Table 13, were obtained 
from the 2010 U.S. Census, and the 2017 DCCED/DCRA. The City stated that residential 
replacement values are generally understated in the 2010 U.S. Census as the cost for materials, 
shipping, and labor exceed the U.S. Census determined value, and a replacement value of 
$400,000 per structure was used. 

6.2.1.2 Repetitive	Loss	Properties	

This subsection estimates the number and type of structures at risk to repetitive flooding. RL 
properties have had at least two $1,000 claims within any 10‐year period since 1978. 

SRL properties are most at risk for repeat flooding. These properties include every property that 
has experienced: four or more separate building and content claims since 1978, each exceeding 
$5,000 with cumulative claims exceeding $20,000; or at least two separate building claims with 
cumulative losses exceeding the value of the main living structure. 

There are no RL or SRL properties in the City of Kotzebue to date. 

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 City and fulfilling important public 
safety, emergency response, and disaster recovery functions. The critical facilities profiled in 
this HMP include the following: 

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

 Emergency response facilities, including police department and firefighting 
equipment; 

 Educational facilities, including K‐12; 

 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. 
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Critical facilities are listed in Table 14.  The City of Kotzebue has no property taxes, and 
monetary values for buildings are not known. 

Table 14. Kotzebue’s Critical Facilities 

Facility  Flood  Erosion  Severe 
Weather 

Fire  Earth‐ 
quake 

Federal Aviation Administration Complex      X    X 

State Division Aviation Building      X    X 

Episcopal Church      X    X 

Alaska Airlines Terminal      X    X 

Kotzebue Electrical Association (KEA)      X    X 

Church of God      X    X 

Nullagvik Hotel      X    X 

Baptist Church      X    X 

Eskimo Building – PO, IRA & NPS      X    X 

Catholic Church      X    X 

Library      X    X 

Maniilaq Hospital      X    X 

National Guard Armory & Court House      X    X 

School      X    X 

City Hall      X    X 

Fire Department      X    X 

Police Station/Jail      X    X 

Friends Church      X    X 

Friends Bible School and Youth Center      X    X 

Pioneers Home (Vacant)      X    X 

Water Treatment Plant      X    X 

Water Storage Tanks      X    X 

Chukchi Community College Building      X    X 

Kotzebue Airways Beacon/VOR      X    X 

KIC Office & ACE Hardware NAPA Store      X    X 

Alaska Commercial Company      X    X 

Public Works Department      X    X 

Ferguson Building – Maniilaq      X    X 

Kotzebue Schools Complex      X    X 

Crowley Petroleum Maritime      X    X 

Northwest Inupiat Housing Authority      X    X 

Recreation Center      X    X 

Alaska Tech Center  X    X    X 

Kotzebue Youth Center      X    X 

 

 

6.2.1.4 Future	Critical	Facilities	and	Infrastructure	

The City is in the process of building a new wastewater treatment system.  The foundation will 
be laid in Summer 2019.  The $15‐22 million‐dollar project will also include construction of a 
building next year. 

An airport apron expansion project also begins in Summer 2019. 

Maniilaq Association plans to purchase land from the City in 2020 to build office space adjacent 
to the hospital.  A sky bridge will connect the office space to the hospital. 

A 12‐mile road project connecting the City to Cape Blossom will be put out for bid this fall.  
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Material is expected to be hauled this winter for the project.  Cape Blossom is the site of a 
future deep‐water port for the City of Kotzebue.  

6.2.2 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. 

The methodology used a two‐pronged effort. First, the Project Team used the State’s Critical 
Facility Inventory to identify critical facility locations in relation to potential hazard’s threat 
exposure and vulnerability. Second, this data was used to develop a vulnerability assessment 
for those hazards where GIS‐based hazard mapping information was available. 

The analysis simply represents the number of people at risk; no estimate of the number of 
potential injuries or deaths was prepared. 

6.2.3 Data Limitations 

The vulnerability estimates provided herein use the best data currently available, and the 
methodologies applied the result in a risk approximation. 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 HMP 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). Such impacts may be addressed with 
future updates of the HMP. 

6.2.4 Exposure Analysis 

Table 15 illustrates the vulnerability assessment, which includes the population and the number 
of residential and critical facility structures affected for each identified hazard. 

Table 15. Kotzebue’s Vulnerability Assessment 

Hazard 
Percent of 

Jurisdiction’s 
Geographic area 

Percent of 
Population 

Percent of Building 
Stock 

Percent of Critical 
Facilities and 

Utilities 

Flood/Erosion  1%  1%  1%  0% 

Severe Weather  33%  33%  33%  33% 

Changes in the 
Cryosphere 

33%  33%  33%  33% 
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Wildland/Conflagration  25%  25%  25%  25% 

Earthquake  0%  0%  0%  0% 

Population Percentages 

The population that could be affected by each of the identified hazards is used in determining 
the anticipated loss. Many older residents remain active in subsistence activities, while village 
youth have become dependent on modern infrastructure and commercial food supplies. It was 
the consensus that in a worst‐case scenario, even residents living a more traditional lifestyle 
will be affected due to the isolation of the community and the dire needs of their relatives and 
neighbors. Should all critical facilities be lost, some residents may find relocation is their only 
option.  Also, severe weather combined with changes in the cryosphere are the community’s 
highest concerns.   

Critical and Essential Facilities 

Kotzebue is an isolated village. Nome, the nearest community with resources, is 184 air miles 
away. During a natural disaster, outside resources may be unavailable due to weather and 
accessibility. Additionally, surrounding villages may also be suffering from the same disaster. In 
a worst‐case scenario, the City of Kotzebue will need to rely only on local resources.   

A summary of hazard vulnerabilities follows.  Hazards are listed in the order of priority assigned 
by the Kotzebue community. 

Changes in the Cryosphere 

The integrity of all community structures is dependent upon a secure foundation. Compromised 
housing and infrastructure would have a greater effect on those residents living a less 
traditional lifestyle.   

The 2018 State of Alaska HMP categorizes the Northwest Arctic Borough REAA at risk of 
experiencing changes in the cryosphere.  For this vulnerability analysis, it is assumed that 33% 
of the population and residential/commercial structures from Tables 13 and 14 will be affected.  
This includes 1,041 people in 385 residences (worth $154,000,000) and 12 critical and essential 
facilities (unknown worth). 

Similar to weather vulnerabilities, changing cryospheric conditions also vary across Alaska and 
are already affecting City residents.  Therefore, the current and future populations, residential 
structures, critical and essential facilities, and infrastructure are more vulnerable to recurrent 
cryosphere hazard impacts.     

Severe Weather 

Drifting snow, storm surge, and high winds are particularly hazardous and contribute to 
infrastructure failure.  The 2018 State of Alaska HMP categorizes the Northwest Arctic Borough 
REAA at risk of experiencing high severe weather impacts. Section 5.3.4 provides additional 
detail regarding the impacts of severe weather. For this vulnerability analysis, it is assumed that 
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33% of the population and residential/commercial structures from Tables 13 and 14 will be 
affected.  This includes 1,041 people in 385 residences (worth $154,000,000) and 12 critical and 
essential facilities (unknown worth). 

Similar to flood/erosion conditions and changes in the cryosphere vulnerabilities, severe 
weather conditions also vary across Alaska and are already affecting Kotzebue.  Therefore, the 
current and future populations, residential structures, critical and essential facilities, and 
infrastructure are more vulnerable to severe weather.  Climate change will negatively continue 
to influence weather patterns which will result in significant impacts to current and future 
populations.    

Wildfire and Conflagration Fires 

Wildland and conflagration fires, with an inadequate fire prevention response, could potentially 
result in the loss of all community structures. Neither of these types of fires have occurred in 
the City.  For this vulnerability analysis, it is assumed that 25% of the population and 
residential/commercial structures from Tables 13 and 14 will be affected.  This includes 789 
people in 291 residences (worth $116,400,000) and nine critical and essential facilities 
(unknown worth). 

The 2018 State of Alaska HMP categorizes the Northwest Arctic Borough REAA at risk of 
experiencing medium fire impacts (Section 5.3.5).  Hotter, drier summers also increase the 
probability of fires.  Therefore, the current and future populations, residential structures, 
critical and essential facilities, and infrastructure located in dryer regions of Alaska are 
anticipated to experience increased fire events over time. 

Floods/Erosion 

In 2011, the City built a seawall.  Since then, property affected by this hazard is 13 homes north 
of where Shore Avenue ends by Crowley’s dock.  One house was moved within the past two 
years back from Kotzebue Sound.  Ice jams have been pushed onshore and into these houses.  
Temporary repairs have been made to the homes, but these homes require relocation to be out 
of potential ice jams’ future pathways.  These homes are more affected by storm surge caused 
by changes in the cryosphere.  See trip report information in Appendix C. 

The 2018 State of Alaska HMP categorizes the Northwest Arctic Borough REAA at risk of 
experiencing medium flooding and erosion impacts (see Section 5.3.3).   

For this vulnerability analysis, it is assumed that 1% of the population and residential/ 
commercial structures from Table 13 will be affected.  This includes 16 people in four 
residences (worth $1,600,000) and zero critical and essential facilities. 

Earthquake 

Alaska should expect the full spectrum of potential earthquake ground motion scenarios.  
Although all structures are at some risk due to earthquakes, short wooden buildings are less 
vulnerable than multi‐story and complex masonry/steel structures.  The majority of Alaska’s 
schools and State and Federal buildings are built and sited based on stringent seismic 



 

68 | P a g e  
 

construction standards and are expected to survive major earthquake events.  Earthquakes felt 
in the Kotzebue area have never caused any damage. 

The 2018 State of Alaska HMP categorizes the Northwest Arctic Borough REAA at risk of 
experiencing medium earthquake impacts (see Section 5.3.2). For this vulnerability analysis, it is 
assumed that zero percent of the population and residential/commercial structures from Tables 
13 and 14 will be affected.   

Impacts to the community such as significant ground movement that may result in 
infrastructure damage are not expected. Minor shaking may be seen or felt. Although all 
structures are exposed to earthquakes, buildings within Kotzebue constructed with wood have 
slightly less vulnerability to the effects of earthquakes than those with masonry. 

The City does not desire to develop mitigation actions for earthquakes in the next section of 
this 2019 HMP. 

 
 

6.3 LAND USE AND DEVELOPMENT TRENDS 

Land use in the City is predominately residential with limited area for commercial services and 
community (or institutional) facilities. One area of town is classified as airport land use. 

Since Kotzebue was built on a spit of land only two miles long and one mile wide, there is not 
much land left for growth. Suitable developable vacant land is in short supply within the 
boundaries of the City, and open space and various hydrological bodies surround the 
community. 

The City is comprised of roughly 850 acres of land.  Approximately 340 acres (40%) of the land is 
owned by the State, Federal Government, NANA, and Kikiktagruk Inupiat Corporation.  The City 
of Kotzebue owns approximately 136 acres (16%), and the remaining 347 acres (44%) is 
privately‐owned.  

Development Trends 

In 2015/2016, the USACE, the Native Village of Kotzebue, and the City of Kotzebue executed an 
agreement to study the feasibility for navigational improvements into Kotzebue Sound via Cape 
Blossom.  The State of Alaska Department of Transportation and Public Facilities (DOT&PF), in 
coordination with the City, has been working diligently toward establishing a 12‐mile access 
road to Cape Blossom in support of a new deep‐water arctic port.  There is also the possibility 

DMA 2000 Recommendations: Risk Assessment, Assessing Vulnerability, Analyzing Development Trends 

Assessing Vulnerability: Analyzing Development Trends 

Requirement §201.6(c)(2)(ii)(C): [The plan should describe vulnerability in terms of] providing a general description of land 
uses and development trends within the community so that mitigation options can be considered in future land use decisions. 

Element 

 Does the updated plan describe land uses and development trends? 

Source: FEMA, 2015. 
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of a road from the Upper Kobuk area west to a new port to be located at Cape Blossom. An 
arctic port can serve as a support area for the oil and gas industries and for the U.S. Coast 
Guard, both of which have ships in the area during the summer drilling season. For the mining 
industry, a port can provide a market access point.
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7.0 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 Project Team developed the mitigation goals and potential mitigation 
actions for the City of Kotzebue. 

7.1 DEVELOPING MITIGATION GOALS 

The requirements for the local hazard mitigation goals, as stipulated in DMA 2000 and its 
implementing regulations, are described below. 

The exposure analysis results were used as a basis for developing the mitigation goals and 
actions. Mitigation goals are defined as general guidelines that describe what a community 
wants to achieve in terms of hazard and loss prevention. Goal statements are typically long‐
range, policy‐oriented statements representing community‐wide visions. As such, goals were 
developed in 2014 to reduce or avoid long‐term vulnerabilities to the identified hazards (Table 
16).  These goals remain sufficient in 2019.  Changes in the cryosphere goals have been 
included with severe weather goals. 

Table 16. Mitigation Goals 

No. 
Goal 

Description 

1  Reduce current and future flood damage.  Increase public awareness about flooding and erosion. 

2 
Mitigate the effects of extreme weather by instituting programs that provide early warning and 
preparation. 

3  Educate people about the dangers of extreme weather and how to prepare. 

4  Develop practical measures to warn in the event of a severe weather event. 

5  Establish building regulations to mitigate against fire damage. 

6  Conduct outreach activities to encourage the use of Fire Wise development techniques. 

7  Encourage the evaluation of emergency plans with respect to wildland fire assessment. 

 

DMA 2000 Requirements: Mitigation Strategy – Local Hazard Mitigation Goals 

Local Hazard Mitigation Goals 

Requirement §201.6(c)(3)(i): [The hazard mitigation strategy shall include a] description of mitigation goals to reduce or avoid 
long-term vulnerabilities to the identified hazards. 

Element 

 Does the updated plan include a description of mitigation goals to reduce or avoid long-term vulnerabilities to the 
identified hazards? 

Source: FEMA, 2015. 
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7.2 IDENTIFYING MITIGATION ACTIONS 

Requirements for the identification and analysis of mitigation actions, as stipulated in DMA 
2000 and its implementing regulations, are described below. 

 

After mitigation goals and actions were developed, the Project Team assessed the potential 
mitigation actions to carry forward into 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 three broad categories: property protection, public education and 
awareness, and structural projects. In 2014, the Project Team considered mitigation actions for 
potential implantation during the five‐year life cycle of this HMP. The Project Team placed 
particular emphasis on projects and programs that reduce the effects of hazards on both new 
and existing buildings and infrastructure. These potential projects are listed in Table 17.   

 

 

  

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 updated plan identify and analyze a comprehensive range of specific mitigation actions and projects for each 
hazard? 

 Do the identified actions and projects address reduce the effects of hazards on new buildings and infrastructure? 

 Do the identified actions and projects address reduce the effects of hazards on existing buildings and infrastructure? 

DMA 2000 Requirements: Mitigation Strategy - Identification and Analysis of Mitigation Actions: National Flood 
Insurance Program (NFIP) Compliance 

Identification and Analysis of Mitigation Actions: NFIP Compliance 

Requirement §201.6(c)(3)(ii): [The mitigation strategy] must also address the jurisdiction’s participation in the National Flood 
Insurance Program (NFIP), and continued compliance with NFIP requirements, as appropriate. 

Element 

 Does the updated plan describe the jurisdiction(s) participation in the NFIP? 

 Does the mitigation strategy identify, analyze and prioritize actions related to continued compliance with the NFIP? 

Source: FEMA, 2015. 
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Table 17. Mitigation Goals and Potential Actions 
 

Goals  Actions 

No.  Description  ID  Description 

1  Reduce current and 
future flood damage.  
Increase public 
awareness about 
flooding and erosion. 

A 

Structure Elevation and/or Relocation  

A list of homes, commercial structures and critical facilities that are in danger 
of flooding and in erosion danger should be identified and mitigation projects 
for elevating and/or relocating the structures determined.  This includes 13 
homes north of Crowley dock where the sea wall doesn’t exist. 

B 

Kotzebue Maps  

Accurate flood maps should be prepared that delineate areas of flooding and 
upland areas. 

C 

Public Education  

Increase public knowledge about mitigation opportunities, floodplain 
functions, emergency service procedures, and potential hazards. This would 
include advising property owners, potential property owners, and visitors 
about the hazards. In addition, dissemination of a brochure or flyer on flood 
hazards in Kotzebue could be developed and distributed to all households. 

2  Mitigate the effects 
of extreme weather 
by instituting 
programs that 
provide early warning 
and preparation. 

A 

Storm Ready  
Research and consider instituting the National Weather Service program of 
“Storm Ready”.  
Storm Ready is a nationwide community preparedness program that uses a 
grassroots approach to help communities develop plans to handle all types of 
severe weather—from tornadoes to tsunamis. The program encourages 
communities to take a new, proactive approach to improving local hazardous 
weather operations by providing emergency managers with clear‐cut guidelines 
on how to improve their hazardous weather operations.  
To be officially Storm Ready, a community must:  
1. Establish a 24‐hour warning point and emergency operations center.  
2. Have more than one way to receive severe weather forecasts and warnings 
and to alert the public.  
3. Create a system that monitors local weather conditions.  
4. Promote the importance of public readiness through community seminars.  
5. Develop a formal hazardous weather plan, which includes training severe 
weather spotters and holding emergency exercises.  
6. Demonstrate a capability to disseminate warnings.  

Specific Storm Ready guidelines, examples, and applications also may be 
found on the Internet at: www.nws.noaa.gov/stormready. 

B  Encourage weather‐resistant building construction materials and practices. 

3  Educate people about 
the dangers of extreme 
weather and how to 
prepare. 

A 

Conduct special awareness activities, such as Winter Weather Awareness 
Week, Flood Awareness Week, etc. 
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Goals  Actions 

No.  Description  ID  Description 

4 

Develop practical 
measures to warn 
in the event of a 
severe weather 
event. 

A 
Expand public awareness about NOAA Weather Radio for continuous weather 
broadcasts and warning tone alert capability. 

B  Install a siren to warn people of a severe weather event or disaster event. 

C 
Installation of automated weather sensors. Automated weather sensors are the 
chief method by which the NWS detects the occurrence of incoming severe 
weather. 

5 
Establish building 
regulations to mitigate 
against fire damage. 

A  Establish building regulations to mitigate against fire damage. 

B 
Encourage the evaluation of emergency plans with respect to wildland fire 
assessment. 

6 

Conduct outreach 
activities to encourage 
the use of Fire Wise 
development techniques. 

A  Promote Fire Wise building design, siting, and materials for construction. 

B  Acquire information on the danger of wildland fires and how best to prepare. 

C 
Enhance public awareness of potential risk to life and personal property. Encourage 
mitigation measures in the immediate vicinity of their property. 

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. 

 

The Project Team evaluated and prioritized each of the mitigation actions in 2014 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 in the City. To complete this task, the Project Team first prioritized the hazards 
that were regarded as the most significant within the community. 

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 updated mitigation strategy include how the actions are prioritized?

� Does the updated mitigation strategy address how the actions will be implemented and administered?

� Does the 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, 2015. 
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The Project Team reviewed the simplified social, technical, administrative, political, legal, 
economic, and environmental (STAPLEE) evaluation criteria (shown in Table 18) 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 City chooses to implement. 
 

Table 18. Evaluation Criteria for Mitigation Actions 
Social, Technical, Administrative, Political, Legal, Economic, and Environmental (STAPLEE) 

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 

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 

In 2014, the hazard mitigation Project Team prioritized each of the selected mitigation actions 
that were chosen to carry forward into the Mitigation Action Plan. The hazard mitigation 
Project Team considered the STAPLEE criteria along with each hazard’s history, extent, and 
probability to determine each potential action’s priority. A rating system based on high, 
medium, or low was used. High priorities are associated with actions for hazards that impact 
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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 Matrix was completed in 2019 to 
provide the City with an approach to implementing the Mitigation Action Plan. Table 19 defines 
the mitigation action priorities. 

7.4 IMPLEMENTING A MITIGATION ACTION PLAN 

Table 19 shows the City’s Mitigation Action Plan Matrix that shows how the mitigation actions 
were prioritized, how the overall benefit/costs were taken into consideration, and how each 
mitigation action will be implemented and administered by the Project Team.  Updates for each 
mitigation action proposed in 2014 are also provided in Table 19. 
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Table 19. City of Kotzebue Mitigation Action Plan Matrix 

Action ID  Description  Priority 
Responsible 
Department 

Potential 
Funding 

Timeframe  Benefit‐Costs / Technical Feasibility 

FL & ER 
1 

Reinforce South Wall of Sewage Lagoon 
Facility. 

2019 Update: Completed.  This action will be 
deleted in the 2024 HMP Update. 

High 

City Public 
Works, City 
Manager 

USACE, 

State, 
ANTHC 

Complete  Completed. 

FL & ER 
2 

Determine Structure Elevations and/or 
Relocations. 

2019 Update: North of Shore Avenue, there 
are 13 houses that are susceptible to ice jams. 
See Trip Report in Appendix C. 

High  City 
Manager 

HMGP, PDM  2019‐2024  This mitigation action addresses buildings 
at risk of destruction due to ice jams 
breaching shore.  Significant environmental 
impacts will occur if homes are allowed to 
continue existence in the path of ice jams. 
Once homes, sheds, and other property 
end up in the Sound, fuel, hazardous 
material, human waste, snow machines, 
ATVs, and boats could be released into the 
river. Exposure of hazardous wastes in the 
river could contaminate drinking water, 
fish, and birds. Costs from environmental 
cleanup, medical costs related to injuries 
or deaths, and costs of residents’ 
relocation could result in much higher 
costs than avoiding the relocation of 
homes at all.   

FL & ER 
3 

Update Kotzebue Flood Maps. 

2019 Update: The City Planner has contacted 
DCRA to be included with a RiskMap Study. 

High  City 
Manager 

FEMA, Risk 

Map 

2019‐2024  The most recent flood map is dated 1983.  This 
mitigation action requires government 
assistance. 

FL & ER 
4 

Flood & Erosion Public Education 

2019 Update: Ongoing. 

Medium  City 
Manager 

Staff Time  2019  Dissemination of a brochure or flyer on 
flood/erosion hazards in Kotzebue could be 
developed and distributed to all households.  
NWS and NOAA are valuable sources of 
information for this low‐cost activity. 

SW 1 

Research and consider instituting the NWS 

program of “Storm Ready”.  

 2019 Update: Ongoing. 

High  City Planner  Staff Time  2019‐2024  This low‐cost activity is readily implemented 
with existing staff time. 



 

77 | P a g e  
 

SW 2 

Encourage weather‐resistant building 
construction materials and practices. 

2019 Update: Ongoing through City Code. 

High  City 
Manager 

 

Complete  Complete  Completed. 

SW 3 

Conduct special awareness activities, such as 
Winter Weather Awareness Week, Flood 
Awareness Week, etc. 

2019 Update:  The City sends out messages 
on their Facebook page. 

High  City 
Manager 

Staff Time  2019‐2024  This mitigation action has been implemented 
and will always be ongoing to keep hazard 
awareness high in the community. 

SW 4 

Expand public awareness about NOAA 
Weather Radio for continuous weather 
broadcasts and warning tone alert capability. 

2019 Update:  The City uses radio, television 
ads, and their Facebook page to send out 
warnings to the public. 

High  City 
Manager 

Staff Time  2019‐2024  This mitigation action has been implemented 
and will always be ongoing to keep hazard 
awareness high in the community. 

SW 5  Install a siren to warn people of a severe 
weather event or disaster event. 

2019 Update:  Completed. 

Low  City 
Manager 

Staff Time  Complete  One siren has been installed. 

SW 6  Installation of automated weather sensors. 

2019 Update:  Completed. 

Low  City 
Manager 

Staff Time  DGGS has installed one on the 
bridge that measures high 

water level. 

This mitigation action has been 
implemented and will continue to be 

monitored. 

W&C F1 
Establish a local fire department with  
adequate firefighting equipment and training. 
 
2019 Update:  Completed. 

 

Medium  City 
Manager 

DHS&EM  Complete 
Completed. 

W&C F2 
Establish fire regulation and requirements.  
 
2019 Update:  Completed. 

High  City Planner  NOAA, 
USGS, 
NWS 

Complete 
City Code was adopted. 

W&C F3 
Enhance public awareness of potential risk to 
life and personal property. Encourage 
mitigation measures in the immediate 
vicinity of their property.  
 
2019 Update:  Completed. 

High  City Fire 
Chief 

State 
Grant 

Ongoing 
Burn permits are required.  Four signatures are 

required for each permit approval. 
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W&C F4 
Promote Fire Wise building design, siting, 
and materials for construction.  
 
2019 Update: Completed. 

Medium  City Fire 
Chief 

State 
Grant 

Ongoing 
This mitigation action has been implemented 
and will always be ongoing to keep hazard 
awareness high in the community.  The Fire 
Department has a program in the school.  

Hundreds of smoke detectors are provided to 
the community yearly. 
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8.0 Plan Maintenance 
This section describes a formal plan maintenance process to ensure that the HMP remains an 
active and applicable document. It includes an explanation of how the City’s Project Team 
intends to organize their efforts to ensure that improvements and revisions to the HMP occur in 
a well‐managed, efficient, and coordinated manner. 

The following three process steps are addressed in detail: 

1. Monitoring, evaluating, and updating the HMP; 

2. Implementation through existing planning mechanisms; and 

3. Continued public involvement. 

8.1 MONITORING, EVALUATING, AND UPDATING THE HMP 

The requirements for monitoring, evaluating, and updating the HMP, as stipulated in the DMA 
2000 and its implementing regulations, are described below. 

This 2019 HMP Update was prepared as a collaborative effort among the Project Team and 
LeMay Engineering & Consulting, Inc. To maintain momentum and build upon previous hazard 
mitigation planning efforts and successes, the City will continue using the Project Team to 
monitor, evaluate, and update the HMP. Each authority identified in Table 19 will be 
responsible for implementing the Mitigation Action Plan. The City Planner will serve as the 
primary point of contact and will coordinate local efforts to monitor, evaluate, and revise the 
HMP. 

Each member of the Project 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 HMP, 
particularly the Mitigation Action Plan. As shown in Appendix E, the Annual Review Worksheet 
will provide the basis for possible changes in the HMP Mitigation Action Plan by refocusing on 
new or more threatening hazards, adjusting to changes to resource allocations, and engaging 
additional support for the HMP implementation. The City Planner will initiate the annual review 
two months prior to the scheduled planning meeting date to ensure that all data is assembled 
for discussion with the Project Team. The findings from these reviews will be presented at the 

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 updated plan describe the method and schedule for monitoring the plan, including the responsible 
department? 

 Does the updated plan describe the method and schedule for evaluating the plan, including how, when and by whom (i.e., 
the responsible department? 

 Does the updated plan describe the method and schedule for updating the plan within the five-year cycle? 

Source: FEMA, 2015. 
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annual Project 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 HMP 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 HMP. 

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 Project 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 Project Team will update the HMP every five years. To 
ensure that this update occurs, in the fourth year following adoption of the HMP, the Project 
Team will undertake the following activities: 

 Request grant assistance for DHS&EM to update the HMP (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 for the City of Kotzebue. 

 Prepare a new Draft HMP Update. 

 Submit an updated HMP to the DHS&EM and FEMA for approval. 

 Submit the FEMA‐approved plan for adoption by the City of Kotzebue. 

 Return an adoption resolution to DHS&EM and FEMA to receive formal approval. 

8.2 IMPLEMENTATION THROUGH EXISTING PLANNING MECHANISMS 

Requirements for implementation through existing planning mechanisms, as stipulated in DMA 
2000 and its implementing regulations, are described below. 
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After the adoption of the HMP, each Project Team Member will ensure that the HMP, in 
particular each Mitigation Action Project, is incorporated into existing planning mechanisms. 
Each member 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 pertinent community departments to increase awareness of the HMP 
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 CITY OF KOTZEBUE CAPABILITY ASSESSMENT 

The City’s capability assessment reviews the technical and fiscal resources available to the 
community. This section outlines the resources available to the City of Kotzebue for mitigation 
and mitigation related funding and training. 

Table 20. Kotzebue’s Regulatory Tools 

Regulatory Tools 

(ordinances, codes, plans) 

 

Existing? 

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

Comprehensive Plan  Yes  The City can exercise this authority. 

Emergency Response Plan  Yes  The City can exercise this authority. 

Land Use Plan  No  The City holds tri‐lateral meetings with the Borough and Tribes. 

Wildland Fire Protection Plan  No   

 

Sanitation Feasibility Study/Master Plan 

 

Yes 

Describes the City’s soil types and preliminary engineering 
and  testing;  the  study  considered  alternatives  for 
recommended facilities. 

Transportation Plan  Yes  2012 

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 updated plan identify other local planning mechanisms available for incorporating the mitigation requirements of the 
mitigation plan?

� Does the 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, 2015. 
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Table 21. Kotzebue’s Regulatory Tools 

Regulatory Tools 

(ordinances, codes, plans) 

 

Existing? 

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

Building code  Yes  The City can exercise this authority. 

Zoning ordinances  Yes  The City can exercise this authority. 

Subdivision ordinances or regulations  Yes  The City can exercise this authority. 

Special purpose ordinances  Yes  The City can exercise this authority. 

Land Use Regulation  Yes  The City can exercise this authority. 

 

Federal Resources 

The Federal government requires local governments to have an HMP 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 (1‐800‐480‐ 2520) 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.  

o A Guide to Recovery Programs FEMA 229(4), September 2005. The 
programs described in this guide may all be of assistance during disaster 
incident recovery. Some are available only after a Presidential declaration of 
disaster, but others are available without a declaration. Please see the 
individual program descriptions for details.  

o The FEMA Hazard Mitigation Assistance (HMA Unified Guidance, June 1, 2010. 
The guidance introduces the five HMA grant programs, funding opportunities, 
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award information, eligibility, application and submission information, 
application review process, administering the grant, contracts, additional 
program guidance, additional project guidance, and contains information and 
resource appendices (FEMA, 2009). 

 FEMA also administers emergency management grants 
(http://www.fema.gov/help/site.shtm) and various firefighter grant 
programs (http://www.firegrantsupport.com/) such as 

o Emergency Management Performance Grant (EMPG). This is a pass‐through 
grant. The amount is determined by the State. The grant is intended to support 
critical assistance to sustain and enhance State and local emergency 
management capabilities at the State and local levels for all‐hazard mitigation, 
preparedness, response, and recovery including coordination of inter‐
governmental (Federal, State, regional, local, and tribal) resources, joint 
operations, and mutual aid compacts state‐to‐state and nationwide. Sub‐
recipients must be compliant with NIMS implementation as a condition for 
receiving funds. Requires 50% match. 

o Assistance to Fire Fighters Grant (AFG), Fire Prevention and Safety (FP&S), 
Staffing for Adequate Fire and Emergency Response Grants (SAFER), and 
Assistance to Firefighters Station Construction Grant programs. 

 Department of Homeland Security provides the following grants: 

o Homeland Security Grant Program (HSGP), State Homeland Security Program 
(SHSP) are 80% pass through grants. SHSP supports implementing the State 
Homeland Security Strategies to address identified planning, organization, 
equipment, training, and exercise needs for acts of terrorism and other 
catastrophic events. In addition, SHSP supports implementing the National 
Preparedness Guidelines, the National Incident Management System (NIMS), 
and the National Response Framework (NRF). Must ensure at least 25% of 
funds are dedicated towards law enforcement terrorism prevention‐
oriented activities. 

o Citizen Corps Program (CCP). The Citizen Corps mission is to bring community 
and government leaders together to coordinate involving community 
members in emergency preparedness, planning, mitigation, response, and 
recovery activities. 

o Emergency Operations Center (EOC) This program is intended to improve 
emergency management and preparedness capabilities by supporting flexible, 
sustainable, secure, strategically located, and fully interoperable EOCs with a 
focus on addressing identified deficiencies and needs. Fully capable emergency 
operations facilities at the State and local levels are an essential element of a 
comprehensive national emergency management system and are necessary to 
ensure continuity of operations and continuity of government in major 
disasters or emergencies caused by any hazard. Requires 25% match. 
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 U.S. Department of Commerce’s grant programs include: 

o Remote Community Alert Systems (RCASP) grant for outdoor alerting 
technologies in remote communities effectively underserved by commercial 
mobile service for the purpose of enabling residents of those communities to 
receive emergency messages. This program is a contributing element of the 
Warning, Alert, and Response Network (WARN) Act. 

o National Oceanic and Atmospheric Administration (NOAA), provides funds to 
the State of Alaska due to Alaska’s high threat for tsunami. The allocation 
supports the promotion of local, regional, and state level tsunami mitigation 
and preparedness; installation of warning communications systems; 
installation of warning communications systems; installation of tsunami 
signage; promotion of the Tsunami Ready Program in Alaska; development of 
inundation models; and delivery of inundation maps and decision‐support 
tools to communities in Alaska. 

 Department of Agriculture (USDA). Disaster assistance provided includes: 
Emergency Conservation Program, Non‐Insured Assistance, Emergency Forest 
Restoration Program, 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. 

 The Tribal Energy Program offers financial and technical assistance to Indian 
tribes to help them create sustainable renewable energy installations on their 
lands. This program promotes tribal energy self‐sufficiency and fosters 
employment and economic development on America's tribal lands.  

 US Environmental Protection Agency (EPA). Under EPA's Clean Water State 
Revolving Fund (CWSRF) program, each state maintains a revolving loan fund to 
provide independent and permanent sources of low‐cost financing for a wide range 
of water quality infrastructure projects, including: municipal wastewater treatment 
projects; non‐ point source projects; watershed protection or restoration projects; 
and estuary management projects.  

o Public Works and Development Facilities Program. This program provides 
assistance to help distressed communities attract new industry, encourage 
business expansion, diversify local economies, and generate long‐term, private 
sector jobs. Among the types of projects funded are water and sewer facilities, 
primarily serving industry and commerce; access roads to industrial parks or 
sites; port improvements; business incubator facilities; technology 
infrastructure; sustainable development activities; export programs; 
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brownfields redevelopment; aquaculture facilities; and other infrastructure 
projects. Specific activities may include demolition, renovation, and 
construction of public facilities; provision of water or sewer infrastructure; or 
the development of stormwater control mechanisms (e.g., a retention pond) as 
part of an industrial park or other eligible project.  

 Department of Health and Human Services (DHHS), Administration of Children & 
Families, 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.  

 Department of Housing and Urban Development (HUD). HUD provides a variety of 
disaster resources. They also partner with Federal and state agencies to help 
implement disaster recovery assistance. Under the National Response Framework, 
the FEMA and the Small Business Administration (SBA) offer initial recovery 
assistance. 

o 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. 

o HUD, Office of Homes and Communities, Section 184 Indian Home Loan 
Guarantee Programs. The Section 184 Indian Home Loan Guarantee Program is 
a home mortgage specifically designed for American Indian and Alaska Native 
families, Alaska Villages, Tribes, or Tribally Designated Housing Entities. Section 
184 loans can be used, both on and off native lands, for new construction, 
rehabilitation, purchase of an existing home, or refinance. 

o Because of the unique status of Indian lands being held in Trust, Native 
American homeownership has historically been an underserved market. 
Working with an expanding network of private sector and tribal partners, 
the Section 184 Program endeavors to increase access to capital for Native 
Americans and provide private funding opportunities for tribal housing 
agencies with the Section 184 Program.  

o 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 facilities, and infrastructure improvements that would 
primarily benefit low‐and moderate‐income persons.  

 Department of Labor (DOL), Employment and Training Administration, Disaster 
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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.  

o The Workforce Investment Act contains provisions aimed at supporting 
employment and training activities for Indian, Alaska Native, and Native 
Hawaiian individuals. The Department of Labor's Indian and Native 
American Programs (INAP) funds grant programs that provide training 
opportunities at the local level for this target population.   

 U.S. Department of Transportation, Hazardous Materials Emergency Preparedness 
Grant. To increase State, Territorial, Tribal and local effectiveness in safely and 
efficiently handling hazardous materials accidents and incidents, enhance 
implementation of the Emergency Planning and Community Right‐to‐Know Act of 
1986, and encourage a comprehensive approach to emergency training and 
planning by incorporating the unique challenges of responses to transportation 
situations, through planning and training. Requires a 20% local match. 

 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), Disaster Tax Relief. Provides extensions to current 
year's tax return, allows deductions for disaster losses, and allows amendment of 
previous year’s tax returns.  

 Natural Resources Conservation Service (NRCS) has several funding sources to 
fulfill mitigation needs. Further information is located at:  

o The Emergency Watershed Protection Program (EWP). This funding source is 
designed is to undertake emergency measures, including the purchase of 
flood plain easements, for runoff retardation and soil erosion prevention to 
safeguard lives and property from floods, drought, and the products of 
erosion on any watershed whenever fire, flood or any other natural 
occurrence is causing or has caused a sudden impairment of the watershed. 

o Wildlife habitat Incentives Program (WHIP). This is a voluntary program for 
conservation‐minded landowners who want to develop and improve wildlife 
habitat on agricultural land, nonindustrial private forest land, and Indian land. 

o Watershed Planning. NRCS watershed activities in Alaska are voluntary efforts 
requested through conservation districts and units of government and/or 
tribes. The watershed activities are led locally by a "watershed management 
committee" that is comprised of local interest groups, local units of 
government, local tribal representatives and any organization that has a vested 
interest in the watershed planning activity. This committee provides direction 
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to the process as well as provides the decision‐making necessary to implement 
the process. Technical assistance is provided to the watershed management 
committee through a "technical advisory committee" comprised of local, state 
and federal technical specialist. These specialists provide information to the 
watershed management committee as needed to make sound decisions. NRCS 
also provides training on watershed planning organization and process. 

 U.S. Small Business Administration (SBA) Disaster Assistance provides information 
concerning disaster assistance, preparedness, planning, cleanup, and recovery 
planning. 

o 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. 

 United States Army Corps Engineers (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. 

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 elevating, relocating, or acquiring hazard‐prone properties. 

DHS&EM also provides mitigation funding resources for mitigation planning on 
their Web site.  

 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.  

 DCRA within the DCCED. DCRA administers the HUD/CDBG, FMA Program, 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 
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State. This department also administers programs for State "distressed" and 
"targeted" communities.  

 Department of Environmental Conservation (DEC). The 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.  

o The Division of Water’s Village Safe Water Program works with rural 
communities to develop sustainable sanitation facilities. Communities apply 
each year to VSW for grants for sanitation projects. Federal and state funding 
for this program is administered and managed by the State of Alaska’s Village 
Safe Water (VSW) program. VSW provides technical and financial support to 
Alaska’s smallest communities to design and construct water and wastewater 
systems. In some cases, funding is awarded by VSW through the Alaska Native 
Tribal Health Consortium, who in turn assist communities in design and 
construct of sanitation projects. 

o Municipal Grants and Loans Program. The Department of Environmental 
Conservation / Division of Water administer the Alaska Clean Water Fund 
(ACWF) and the ADWF. The division is fiscally responsible to the EPA to 
administer the loan funds as the EPA provides capitalization grants to the 
division for each of the loan funds. In addition, it is prudent upon the division 
to administer the funds in a manner that ensures their continued viability. 

o Under EPA's Clean Water State Revolving Fund (CWSRF) program, each state 
maintains a revolving loan fund to provide independent and permanent sources 
of low‐cost financing for a wide range of water quality infrastructure projects, 
including: municipal wastewater treatment projects; non‐point source projects; 
watershed protection or restoration projects; and estuary management, [and 
stormwater management] projects.  

o Alaska's Revolving Loan Fund Program, prescribed by Title VI of the Clean Water 
Act as amended by the Water Quality Act of 1987, Public Law 100‐4. DEC will 
use the ACWF account to administer the loan fund. This Agreement will 
continue from year‐to‐year and will be incorporated by reference into the 
annual capitalization grant agreement between EPA and the DEC. DEC will use a 
fiscal year of July 1 to June 30 for reporting purposes.  

 Department of Transportation and Public Facilities (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 
Memorandum of Agreement and includes but is not limited to: environmental 
reviews, archaeological surveys, and historic preservation reviews. 
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o 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. 

o Additionally, DOT/PF provides the safe, efficient, economical, and effective 
State highway, harbor, and airport operation. DOT/PF uses it's Planning, Design 
and Engineering, Maintenance and Operations, and Intelligent Transportation 
Systems resources to identify hazards, 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 temporary bridge replacements and 
materials necessary to make the multi‐modal transportation system 
operational following natural disaster events. 

 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, 

o The Division of Geological and Geophysical Survey (DGGS) is responsible 
Alaska's mineral, land, and water resources use, development, and earthquake 
mitigation collaboration.  

o The DNR’s Department of Forestry (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 
(http://forestry.alaska.gov/fire/firewise.htm), Community Forestry Program 
(CFP) (http://forestry.alaska.gov/community/ ), Assistance to Fire Fighters 
Grant (AFG), Fire Prevention and Safety (FP&S), Staffing for Adequate Fire and 
Emergency Response Grants (SAFER), and Volunteer Fire Assistance and Rural 
Fire Assistance Grant (VFA‐RFA) programs. 

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. 

 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 
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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.  

 Denali Commission. Introduced by Congress in 1998, the Denali Commission is an 
independent federal agency designed to provide critical utilities, infrastructure, and 
economic support throughout Alaska. With the creation of the Denali Commission, 
Congress acknowledged the need for increased inter‐agency cooperation and focus 
on Alaska's remote communities. Since its first meeting in April 1999, the 
Commission is credited with providing numerous cost‐shared infrastructure 
projects across the State that exemplifies effective and efficient partnership 
between federal and state agencies, and the private sector.  

o The Energy Program primarily funds design and construction of replacement 
bulk fuel storage facilities, upgrades to community power generation and 
distribution systems, alternative‐renewable energy projects, and some 
energy cost reduction projects. The Commission works with the Alaska 
Energy Authority (AEA), Alaska Village Electric Cooperative (AVEC), Alaska 
Power and Telephone and other partners to meet rural communities’ fuel 
storage and power generation needs. 

o The goal of the solid waste program at the Denali Commission is to provide 
funding to address deficiencies in solid waste disposal sites which threaten to 
contaminate rural drinking water supplies. 

 Lindbergh Foundation Grants. Each year, The Charles A. and Anne Morrow 
Lindbergh Foundation provides grants of up to $10,580 (a symbolic amount 
representing the cost of the Spirit of St. Louis) to men and women whose 
individual initiative and work in a wide spectrum of disciplines furthers the 
Lindbergh’s vision of a balance between the advance of technology and the 
preservation of the natural/human environment.  

 Rasmuson Foundation Grants. The Rasmuson foundation invests both in 
individuals and well‐managed 501(c)(3) organizations dedicated to improving the 
quality of life for Alaskans. 

The Foundation seeks to support not‐for‐profit organizations that are focused 
and effective in the pursuit of their goals, with special consideration for those 
organizations that demonstrate strong leadership, clarity of purpose and 
cautious use of resources. 
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The Foundation trustees believe successful organizations can sustain their basic 
operations through other means of support and prefer to assist organizations with 
specific needs, focusing on requests which allow the organizations to become more 
efficient and effective. The trustees look favorably on organizations which 
demonstrate broad community support, superior fiscal management and matching 
project support.  

Local Resources 

The City has a number of planning and land management tools that will allow it to implement 
hazard mitigation activities. The resources available in these areas have been assessed by the 
hazard mitigation Project Team, and are summarized below. 

Table 22. Kotzebue’s Administrative and Technical Resources 

Staff/Personnel Resources  Y/N  Department/Agency and Position 

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

Y 
Capital Projects/City Planner 

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

Y  Public Works 

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

Y 
Capital Projects/City Planner 

Floodplain Manager  Y  State Certified Floodplain Manager, Jimmie C. Smith 

Surveyors  N  Hires as needed. 

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

Y  Capital Projects/City Planner 

Personnel skilled in Geospatial Information System 
(GIS) and/or HAZUS‐MH 

N  Hire as needed. 

Scientists familiar with the hazards of the jurisdiction  Y 
NPS and BLM have local offices.  IRA has climate 
change expert. 

Emergency Manager  Y  Public Works Director/Borough Public Safety Officer 

Finance (Grant writers)  N  Hire as needed. 

Public Information Officer  Y  City Clerk 
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Table 23. Financial Resources for Hazard Mitigation 

Financial Resource 
Accessible or Eligible to Use 

for Mitigation Activities 

General funds 
Limited funding, can exercise this authority with voter 
approval 

Community Development Block Grants  Limited funding, can exercise this authority with voter 
approval 

Capital Improvement Projects Funding  Limited funding, can exercise this authority with voter 

approval 

Authority to levy taxes for specific purposes 
Limited funding, can exercise this authority with voter 
approval 

Incur debt through general obligation bonds  Can exercise this authority with voter approval 

Incur debt through special tax and revenue bonds  Can exercise this authority with voter approval 

Incur debt through private activity bonds  Can exercise this authority with voter approval 

 

Hazard Mitigation Grant Program (HMGP) 

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. 

 

Pre‐Disaster Mitigation (PDM) grant program 
FEMA funding which available on an annual basis. This 
grant can only be used to fund pre‐disaster mitigation 

plans and projects only 

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. 

 

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. 

 

Fire Mitigation Fees 
Finance future fire protection facilities and fire capital 
expenditures required because of new development within 
Special Districts. 
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8.4 CONTINUED PUBLIC INVOLVEMENT 

The requirements for continued public involvement, as stipulated in the DMA 2000 and its 
implementing regulations, are described below. 

The City is dedicated to involving the public directly in the continual reshaping and updating of 
the HMP. A paper copy of the HMP and any proposed changes will be available at the City 
Office. An address and phone number of the City Planner to whom people can direct their 
comments or concerns will also be available at the City Office. 

The Project Team will also identify opportunities to raise community awareness about the HMP 
and the hazards that affect the area. This effort could include attendance and provision of 
materials at City‐sponsored events, outreach programs, and public mailings. Any public 
comments received regarding the HMP will be collected by the City Planner, included in the 
annual report, and considered during future HMP updates.  On an annual basis, the City will 
mail community surveys (see Appendix E) to the public to gauge local opinion regarding hazard 
statuses.

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 updated plan explain how continued public participation will be obtained? 

Source: FEMA, 2015. 
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FEMA Review Tool 
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Adoption Resolution 
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The State of Alaska, Department of Military and Veterans Affairs, Division of Homeland Security and 
Emergency Management (DHS&EM) was awarded a Pre-Disaster Mitigation Program grant from the 
Federal Emergency Management Agency (FEMA) to update the 2014 hazard mitigation plan (HMP) for 
the City of Kotzebue.  This plan will assist the City as a valuable resource tool in making decisions.  
Additionally, communities must have a State- and FEMA-approved and community-adopted HMP to 
receive FEMA pre- and post- disaster grants. 

Join the planning team and offer your advice:  Any interested community member may join 

the planning team.  To join, call or send Jennifer LeMay an email at jlemay@lemayengineering.com.  
The purpose of this newsletter is to introduce this project and encourage public involvement during this 
process.  The goal is to receive comments, identify key issues or concerns, and improve mitigation ideas. 

Attend the June 20, 2019, City Council Meeting at 5:15 pm at City Hall:  One of the 

agenda items will be the Hazard Mitigation Plan Update.  Jennifer LeMay will present a summary of the 
hazard mitigation planning process and applicable hazards. 

City Hazard Mitigation Plan Update for Kotzebue 

Newsletter #1:  May 30, 2019 

For	more	information,	contact:	
Ed	Garoutte,	City	Planner	(907)	442‐5203	

Jennifer	LeMay,	PE,	PMP,	Lead	Planner,	(907)	350‐6061	
Brent	Nichols,	DMVA	DHS&EM	Hazard	Mitigation	Officer	(907)	428‐7085	



 

 

Jennifer L. LeMay, PE, PMP 
Vice President 
4272 Chelsea Way 
Anchorage, AK 99504 
(907) 350-6061 
jlemay@lemayengineering.com 

 
June 12, 2019 
 
Ed Garoutte, City Planner 
City of Kotzebue 
P.O. Box 46 
Kotzebue, AK  99752 
 
Subject:           City Hazard Mitigation Plan Update 
  
Ed: 
 
LeMay Engineering & Consulting, Inc. is preparing an update for the City’s Hazard Mitigation Plan in 
accordance with Title 44 Code of Federal Regulations Section §201.6 and applicable FEMA guidance 
documents as well as the 2018 State of Alaska Hazard Mitigation Plan.  LeMay Engineering & 
Consulting, Inc. will also complete the FEMA Local Government Multi-Hazard Mitigation Plan Review 
Crosswalk for the City; this document will be included as an appendix to the Plan.     
 
Per FEMA guidance, two community meetings will be held in Kotzebue.  The first community meeting 
will be held on Thursday, June 13, and the second community meeting will be held in July.  The Draft 
Hazard Mitigation Plan will be submitted to you approximately one week after the first meeting for a 30-
day Public Comment Period.  I recommend that you distribute the Plan within the Kotzebue community, 
specifically posting to the City’s website and also forward the emailed document to any agencies that 
your community is working with to allow interested parties the opportunity to provide comments on the 
Plan.  Comments may be submitted to me via email or telephone or in person at the July community 
meeting.  I will incorporate comments as applicable and submit a copy of the Revised Draft Hazard 
Mitigation Plan to FEMA by the end of July.  FEMA typically takes 45 days to review a Plan, and we 
should anticipate receiving comments sometime in September. 
 
Once the City Hazard Mitigation Plan Update is adopted by the Kotzebue City Council and issued a final 
approval by FEMA, the City will continue its eligibility to apply for Robert T. Stafford Disaster Relief 
and Emergency Assistance Act (Stafford Act) programs, i.e., Pre-Disaster Mitigation project grants, 
Public Assistance (Categories C-G), Fire Management Assistance and Hazard Mitigation Grant Program 
(HMGP) grants through 2024.  Grant recipients are required to maintain Hazard Mitigation Plans 
compliant with FEMA standards as a condition for receiving funds. To continue eligibility, within five 
years from the date of FEMA’s approval letter, local governments must review, revise as appropriate, and 
re-submit Plans for approval. 
 
If you have any questions, please do not hesitate to call me at (907) 350-6061. 

 
                                     6/12/19                
Jennifer L. LeMay, PE, PMP/Date    













Hazard Mitigation 
Planning Process

Update to the 2014 City of Kotzebue Hazard Mitigation Plan
Plans must be updated every five years and approved by DHS&EM and FEMA 

and then adopted by the community via resolution for the community to 
remain eligible for FEMA grant funding

Public Meeting #1:  June 20, 2019



The City of Kotzebue Hazard Mitigation Plan was prepared in 2014 and expires on 
December 29, 2019.  LeMay Engineering & Consulting, Inc. was hired by DHS&EM 
to assist in updating the City’s Hazard Mitigation Plan. The effort to update this 
plan is a public process, and you are invited to participate. 

Today is Public Meeting #1 as part of the regularly-scheduled City Council meeting 
on June 20, 2019. Next week, the City will post the Draft 2019 Hazard Mitigation 
Plan Update for review by the community and begin a 30-day public comment 
period. Public Meeting #2 will occur in either July or August at a regularly-
scheduled City Council meeting and will serve as a public hearing and forum to 
provide comments on the Draft Plan Update. 

Today’s meeting is a forum to present a summary of the planning process and 
evaluate mitigation actions for the community.  I welcome your input.  Comments 
can be provided during this meeting or by email or phone.  Send Jennifer LeMay, 
PE, PMP an email at jlemay@lemayengineering.com or call her at (907) 350-6061.



Which hazards are applicable for the City of Kotzebue?
• Flood/Erosion
• Wildland/Conflagration Fires
• Tsunami/Seiche Not Applicable
• Earthquakes
• Volcano Not Applicable
• Ground Failure/Landslide/Avalanche Not Applicable
• Severe Weather
• Changes in the Cryosphere

For hazards, we’re interested in information related to: 
• Hazard Identification, 
• Profiles (characteristics), 
• Previous occurrences, 
• Locations,
• Extents (breadth, magnitude, and severity),
• Impacts, and 
• Recurrence probability statements. 



Plan Process
• Introductory meeting occurred via phone on January 18, 2019. 
• Gathering of data occurred during February, March, April, and May.
• Public Meeting #1 on June 20, 2019.
• Draft Plan available for public comment (Last Week of June, 2019).
• Public hearing for Draft Plan (July or August, 2019).
• State/FEMA review and pre-approval of Draft Plan.
• Newsletter announcing Final Plan (the public may still comment).
• City Council adoption.
• Final Approval from State/FEMA. 

After the 2019 Hazard Mitigation Plan Update is completed, approved, and 
adopted, the City of Kotzebue will be eligible to continue to apply for mitigation 
project funds from DHS&EM and FEMA for five additional years until the plan 
requires another update in 2024.

Contacts:
Jennifer LeMay, PE, PMP, LeMay Engineering & Consulting, Inc. Planner (907) 350-6061
Brent Nichols, CFM, State of Alaska DHS&EM Hazard Mitigation Officer (907) 428-7085



Changes in the Cryosphere
• The City of Kotzebue has at least 50-90% permafrost.
• The City of Kotzebue is also affected by sea ice. 



Changes in the Cryosphere Mitigation Goal:  
Reduce the risk from changes in the 
cryosphere.  

Mitigation Actions for Changes in the Cryosphere 
are included with the Flood/Erosion Hazard.



Earthquakes
• The entire geographic area of Alaska is prone to earthquake effects. However, 

earthquakes felt in the Kotzebue area have not exceeded a magnitude of 5.8 in the past 
48 years, and damage has never been reported due to an earthquake event.

• The USGS earthquake probability model places the probability of an earthquake with a 
likelihood of experiencing strong shaking within Kotzebue at 0.18 to 0.20 g PGA with a 
2% probability in 50 years.  A 2% probability in 50 years is a rare, large earthquake, and 
statistically, it happens on average every 2,500 years.



Mitigation Actions for Earthquakes
Action 
ID

Description Priority Responsible 
Party

Potential 
Funding

Timeframe

EQ 1 If funding is available, perform an engineering assessment of the earthquake 
vulnerability of each identified critical infrastructure owned by the City of 
Kotzebue. 

Update in 2019:  

Low City Manager HMGP Status Update?

EQ 2 Identify buildings and facilities that must be able to remain operable during and 
following an earthquake event. 

Update in 2019:
EQ 3 Contract a structural engineering firm to assess the identified buildings and 

facilities to determine their structural integrity and strategy to 
improve their earthquake resistance. 

Update in 2019:
EQ 4

North Shore Restoration & Rehabilitation 

Update in 2019:

Mitigation Goals for Earthquakes:
Reduce structural vulnerability to earthquake (EQ) 
damage.



Flood/Erosion
• In Kotzebue, flooding originates from a coastal storm surge and is linked to high winds and 

coastal storms in the fall. Floods of this origin are related to Changes in the Cryosphere and 
Severe Weather. 

• Coastal erosion may also be due to multi-year impacts and long-term climatic change such as 
sea-level rise, lack of sediment supply, subsidence, or long-term human factors such as 
aquifer depletion or the construction of shore protection structures and dams.

• Land surface erosion results from flowing water across road surfaces due to poor or improper 
drainage during rain and snowmelt run-off which typically result from fall and winter sea 
storms.

• Storm systems along coasts produce high winds that in turn generate large waves and 
currents. Storm surges can temporarily raise water levels by as much as 23 feet, increasing 
the vulnerability of shorelines and floodplains to changes to tidal ranges in rivers and other 
waterbodies, and changes in sediment and nutrient transport which drive beach processes.



2018 DGGS Orthoimagery

Kotzebue



DGGS Rate of Documented Erosion 



The City of Kotzebue is a NFIP Community.  As of the 2014 HMP, there were no repetitive loss 
properties.  What is the status in 2019?

Kotzebue is experiencing flood/erosion on an annual basis.  Changes in the cryosphere are 
anticipated to worsen the severity already being observed.  



Mitigation Goals for Flood/Erosion:  
1. Mitigate the effects of extreme weather by instituting programs that provide early warning and 

preparation.
2. Educate people about the dangers of extreme weather and how to prepare.
3. Develop practical measures to warn in the event of a severe weather event.

Mitigation Actions for Flood/Erosion
Action 
ID

Description Pri-
ority

Responsible 
Party

Potential 
Funding

Time-
frame

FL 1
Repair South Wall of Sewage Lagoon Facility. 

Update in 2019:

High City Manager

DHS&EM 

FEMA FL 2
Structure Elevation and/or Relocation 

Update in 2019:

Ongoing 

FL 3
Update Kotzebue Flood Maps 

Update in 2019:  Last updated in 1983.

DCCED 

USCOE 
<1 year 



Severe Weather
In Kotzebue, severe weather consists of heavy snowfall, high winds, cold, and storms.  

Mitigation Goals for Severe Weather
1:  Mitigate the effects of extreme weather by instituting programs that provide early 
warning and preparation. 
2:  Educate people about the dangers of extreme weather and how to prepare. 

3:  Develop practical measures to warn in the event of a severe weather event. 



Action 
ID

Description Priority Responsible 
Party

Potential 
Funding

Time-
frame

SW 1
Public Education.

Update in 2019:   Ongoing.
Medium City Manager City

Ongoing 

SW 2

Research and consider instituting the National 
Weather Service program of “Storm Ready”.

Update in 2019:  

Medium City Manager City <1 year 

SW 3

Conduct special awareness activities, such as 
Winter Weather Awareness Week, Flood Awareness 

Week, etc. 

Update in 2019:  

Medium City Manager NOAA <1 year 

SW 4

Expand public awareness about NOAA Weather 
Radio for continuous weather broadcasts and 
warning tone alert capability. 

Update in 2019:

Medium City Manager NOAA Ongoing

SW 5

Encourage weather resistant building construction 
materials and practices. 

Update in 2019:

Medium City Manager City <1 year 

SW 6

Install a siren to warn people of a severe weather 
or disaster event. 

Update in 2019:

Medium City Manager DHS&EM <1 year 

SW 7

Install automated weather sensors. Automated 
weather sensors are the chief method by which 
the National Weather Service detects the 
occurrence of incoming severe weather. 

Update in 2019:

Medium City Manager NWS >1 year 



Mitigation Goals for Fire:
1. Promote Fire Wise building design, siting, and materials for construction. 
2. Establish construction fire regulation and requirements.
3. Encourage development of building codes and requirements.
4. Enhance public awareness of potential risk to life and personal property. Encourage 

mitigation measures in the immediate vicinity of their property.

Wildland/Conflagration Fire
Only one fire has occurred within 10 miles of the City during the last 80-year historical period. No 
conflagration fires have occurred in Kotzebue.

Fire Name Fire 
Year

Estimated 
Acres

Latitude Longitude Specific 
Cause

Kotzebue 1955 0.1 66.83334 -162.216655 Unknown



Mitigation Actions for Fire
Action ID Description Pri-

ority
Respon-
sible
Party

Potential 
Funding

Time-
frame

WF 1

Establish a local fire department 
with adequate firefighting 
equipment and training. 

Update in 2019:

Medium City Manager

City, FEMA, 
AFG, VFAG, 
RFAG FP&S, 
SAFER, HSEP

<1 year 

WF 2

Promote Fire Wise building 
design, siting, and materials for 
construction. 

Update in 2019:

Medium City Manager City <1 year 

WF 3

Establish fire regulations and 

requirements. 

Update in 2019:

Medium City Manager City >1 year 

WF 4

Encourage development of 
building codes and requirements. 

Update in 2019:

Medium City Manager City <1 year 

WF 5

Enhance public awareness of 
potential risk to life and personal 
property. Encourage mitigation 
measures in the immediate 

vicinity of their property. 

Update in 2019:

Medium City Manager City <1 year 



Vulnerability of the City of Kotzebue

Population
 2013 U.S. Census was 3,201.

 2017 DCCED was 3,154. 

Houses and Critical 
Infrastructure 

 1,164 single-family residential 
structures per 2013-2017 ACES.  

 Critical facilities and infrastructure 
have been identified.  



 

 

Jennifer L. LeMay, PE, PMP 
Vice President 
4272 Chelsea Way 
Anchorage, AK 99504 
(907) 350-6061 
jlemay@lemayengineering.com 

 
June 21, 2019 
 
Brent A. Nichols, EMSII, CFM 
State Hazard Mitigation Officer 
Department of Military and Veterans Affairs (DMVA) 
Division of Homeland Security and Emergency Management (DHS&EM) 
P.O. Box 5750 
JBER, AK 99505-5750 
 
Subject:           Hazard Mitigation Planning Process Trip Report 
  
On June 20, 2019, I traveled to Kotzebue, Alaska. The purpose of this trip was to conduct an introductory 
meeting, gather hazard data, review with community leaders the applicable hazards for the area, review 
potential mitigation strategies, and identify the critical facilities within the community.   

In the morning, I met with Ed Garoutte, City Planner, and Dennis Jennings, Director of Public Works, to 
discuss progress in the City since the 2014 HMP was adopted and identify current City concerns. 

At 5:15 pm, I attended the City Council meeting and gave a Powerpoint© presentation of the hazard 
mitigation planning process.  The presentation will be included in Appendix C of the HMP. 

The City was well-represented at the meeting; there were 19 people in attendance.  The City Council 
asked me to look at houses that are affected by sea ice break up north of where the sea wall ends.  They 
would like to add these homes to the HMP.  After the meeting, I looked at these homes and took pictures 
and talked to residents.  One homeowner relocated her house away from Norton Sound a few years ago.  
Others patch the damage that occurs.  See attached pictures.  I will add a mitigation action with respect to 
either elevating or relocating these homes to the HMP. 
 

If you have any questions, please do not hesitate to call me at (907) 350-6061. 
 

 
                                     6/21/19                
Jennifer L. LeMay, PE, PMP/Date    
LeMay Engineering & Consulting, Inc.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
Looking south from Sikiagruk Shore Avenue at the sea wall adjacent to Norton Sound 

 

 
Looking north of Sikiagruk Shore Avenue where sea wall ends adjacent to Norton Sound 

 



 

 
Looking south from Sikiagruk Shore Avenue where there is no sea wall adjacent to Norton Sound 

 

 
Patchwork done on a home where ice jams have hit north of where sea wall ends adjacent to Norton Sound 
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jlemay@lemayengineering.com

From: jlemay@lemayengineering.com
Sent: Wednesday, June 26, 2019 6:18 PM
To: 'Edward Garoutte'
Subject:  Draft Hazard Mitigation Plan for Planning Commission Meeting
Attachments: 2019 Kotzebue HMP Update.pdf

 
Good afternoon, Ed, 
 
I’ve revised the Draft Hazard Mitigation Plan based on our discussion on Thursday.  Please post this Plan on the City 
Website and FB page for the 30‐day public comment period.  Since we’re at nearly the end of June, I think the August 
Planning Commission Meeting would be better than July.  Will that be on August 8 at 5:15 at the City Council 
chambers?  Let me know, and I’ll email Newsletter #2 tomorrow. 
 
Thanks, 
 
Jennifer LeMay, PE, PMP 
Vice President 
(907) 350‐6061 
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jlemay@lemayengineering.com

From: Edward Garoutte <EGaroutte@Kotzebue.org>
Sent: Friday, July 12, 2019 10:53 AM
To: jlemay@lemayengineering.com
Cc: Thomas Milliette; Dennis Jennings
Subject: FW: City Mitigation Plan
Attachments: 2019 Kotzebue HMP Update.pdf

Good Morning Jennifer, 
 
The council would like to see sea ice break up that pushes up against Crowley and homes during spring break up. I 
noticed you have sea ice listed under Cryosphere as a hazard under section 5.3.1 in the 2019 Kotzebue HMP. I do not see 
a detailed explanation under section 5.3.1 as sea ice pushes up against the Crowley dock and the homes north of the 
Crowley dock. I believe the council would like to see that specifically added or more detailed that explains about the 
spring ice break up where the sea wall doesn’t exist north of Crowley dock. 
 
Feel free to contact myself with any questions. 
 
Thanks 
 

From: Dennis Jennings  
Sent: Friday, July 12, 2019 10:40 AM 
To: Thomas Milliette 
Cc: Edward Garoutte 
Subject: RE: City Mitigation Plan 
 
Ed, 
 
Please contact Jennifer Lemay to have this added to our Hazard Mitigation Plan. 
 
Thank You, 
 
Carl D Jennings 
Public Works Director 
City of Kotzebue 
PO Box 46 
Kotzebue, Alaska 99752 
Ph: 907‐442‐5201 
Fx: 907‐442‐2155 
 
 
 

From: Thomas Milliette  
Sent: Friday, July 12, 2019 10:26 AM 
To: Dennis Jennings 
Subject: City Mitigation Plan 
 
Good morning Dennis, 
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At our last council meeting, council was concerned about the sea ice during break up when it is pushed up onto Shore 
Ave near Crowley and the sea ice, in the past, has pushed against homes. Council wanted this added to the city hazard 
mitigation plan. How do we go about do so? 
 
Thomas Milliette, Chief of Police 
Kotzebue Police Department 
258B Third Avenue 
Kotzebue, AK 99752-0550 
(907)442-3539 (work) 
(907)442-3357 (fax) 
 



 

Photo Credit: Department of Commerce, Community and Economic Development; Division of Community and 
Regional Affairs’ Community Photo Library. 

The State of Alaska, Department of Military and Veterans Affairs, Division of Homeland Security and 
Emergency Management (DHS&EM) was awarded a Pre-Disaster Mitigation Program grant from the 
Federal Emergency Management Agency (FEMA) to update the 2014 hazard mitigation plan (HMP) for 
the City of Kotzebue.  This plan will assist the City as a valuable resource tool in making decisions.  
Additionally, communities must have a State- and FEMA-approved and community-adopted HMP to 
receive FEMA pre- and post- disaster grants. 

You’re Invited to Comment on the Plan:  The goal of Newsletter #2 is to announce the 

availability of the Draft HMP and invite you to provide comments, identify key issues or concerns, and 
improve mitigation ideas.  This plan has been posted on the City website as well as the City Facebook 
page and is available at the Planning Office for your review.  Comments can be provided verbally to 
Jennifer LeMay at (907) 350-6061 or emailed to jlemay@lemayengineering.com.   

Attend the August 8, 2019, Public Hearing at the 5:15 pm Planning 
Commission Meeting at the City Council Chambers:  One of the agenda items will 

be a summary of the HMP process by Jennifer LeMay.  You’re invited to provide input to the HMP. 
Specifically, we’ll be discussing the proposed mitigation strategies. 

City Hazard Mitigation Plan Update for Kotzebue 

Newsletter #2:  June 26, 2019 

For	more	information,	contact:	
Ed	Garoutte,	City	Planner	(907)	442‐5203	

Jennifer	LeMay,	PE,	PMP,	Lead	Planner,	(907)	350‐6061	
Brent	Nichols,	DMVA	DHS&EM	Hazard	Mitigation	Officer	(907)	428‐7085	
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jlemay@lemayengineering.com

From: Edward Garoutte <EGaroutte@Kotzebue.org>
Sent: Friday, August 2, 2019 2:12 PM
To: jlemay@lemayengineering.com
Subject: RE: Thursday's Planning Meeting
Attachments: August 8, 2019 Regular Meeting Agenda.docx; Hazard Mitigation Hearing Public Notice.doc

Jennifer, I did not receive any comments or had anyone from the public or council and commissioners that should be 
incorporated. Attached is the Regular Meeting Agenda and a City of Kotzebue Notice that will be aired on the radio 
during regular messages. I will be going live on the air on Monday and possibly another day in the week and will read the 
newsletter #2: June 26, 2019. The newsletter has been posted throughout Kotzebue’s Public places and is available on 
the City website and Facebook page, as well as the Draft HMP. 
 
I would like to send the Commissioners my Planning Commission Packet that also include the HMP today through scan 
and e‐mail. I can notify in the e‐mail that you have incorporation more data and the further updated plan will be 
available as you are completed incorporated the data below. 
 
Thanks 
 

From: jlemay@lemayengineering.com [mailto:jlemay@lemayengineering.com]  
Sent: Friday, August 02, 2019 2:05 PM 
To: Edward Garoutte 
Subject: Thursday's Planning Meeting 
 
Good afternoon, Ed, 
 
I read through Jaci’s report and added the water level data to the HMP Update today.  I also received NFIP data from 
Karen Wood‐McGuiness with FEMA Region 10 and incorporated that into the report. 
 
I’m working on the Council’s request now that you forwarded me.  Have you received any other comments that I should 
incorporate this afternoon? 
 
Do I need to submit the revised document through Linda since Thursday’s meeting is a P&Z meeting?  If I submit the 
revised HMP Update to you by close of business, is that okay?  I neglected to ask when you needed the document this 
time.  I apologize—it’s been a crazy week. 
 
Thanks, 
 
Jennifer LeMay, PE, PMP 
Vice President 
(907) 350‐6061 

 
 



 

CITY OF KOTZEBUE 
NOTICE 

 
CITY HAZARD MITIGATION PLAN DRAFT 

UPDATE PUBLIC HEARING. 
 

The Planning Commission scheduled a Regular 
Planning Commission Meeting on Thursday August 8, 

2019 at 5:15pm in the City Council Chambers, 258A 3rd 
Avenue. The public is encouraged to provide input and 

comments to the Hazard Mitigation Plan. 
 
 
 

For further information contact the Public Works Office at 442-5200 
 
 
 
 
 
Posted:  8/2/19 
        City Hall Bulletin 
 A.C. Value Center Bulletin 
 USPO Bulletin 
 KOTZ Radio 



CITY OF KOTZEBUE 
REGULAR PLANNING COMMISSION MEETING 

CITY COUNCIL CHAMBERS 258A 3rd Avenue 
THURSDAY AUGUST 8, 2019 AT 5:15 P.M.  

 
I. CALL TO ORDER/ROLL CALL 
 
II. INVOCATION/PLEDGE OF ALLEGIANCE 

 
III. INTRODUCTION OF GUESTS 
 
IV. APPROVAL/AMENDMENTS TO AGENDA 
 
V. APPROVAL OF MINUTES 

A. Regular Planning Commission Meeting on July 11, 2019 
B. Special Planning Commission Meeting on July 25, 2019 – Postponed for 

approval scheduled for the next Regular Planning Commission Meeting on 
September 12, 2019  
 

VI. CORRESPONDENCE/REPORTS 
A. Ed Garoutte – July 2019 City Planner Report 

 
VII. CITIZEN’S COMMENTS 

VIII. UNFINISHED BUSINESS 
A. Kikiktagruk Inupiat Corporation (KIC) 

a. Kotzebue Planning Commission Resolution 2019-16 
i. Vacation of a Portion of Betty Street adjacent to the old Catholic Church 

 
IX. NEW BUSINESS 

A. City Hazard Mitigation Plan Draft Update 
b. Public Hearing – Summary of Hazard Mitigation process by Jennifer LeMay 

discussing proposed mitigation strategies. 
 

 
X. TIME & PLACE OF NEXT MEETING 

A. September 12, 2019 – Regular Planning Commission Meeting 
 

XI. COMMISSIONER’S COMMENTS 
A. Ryan Rivers 
B. Pierre Lonewolf 
C. Eva Hunt 
D. Hans Nelson 
E. Geri Adams 
F. Ernest Norton, Chairman 
G. Cindy Fields 

 
XII. ADJOURNMENT 





Hazard Mitigation 
Planning Process

Update to the 2014 City of Kotzebue Hazard Mitigation Plan
Plans must be updated every five years and approved by DHS&EM and FEMA 

and then adopted by the community via resolution for the community to 
remain eligible for FEMA grant funding

Public Meeting #2:  August 8, 2019



The City of Kotzebue Hazard Mitigation Plan was prepared in 2014 and expires on 
December 29, 2019.  LeMay Engineering & Consulting, Inc. was hired by DHS&EM 
to assist in updating the City’s Hazard Mitigation Plan. The effort to update this 
plan is a public process, and you are invited to participate. 

Today is Public Meeting #1 as part of the regularly-scheduled City Council meeting 
on June 20, 2019. On June 26, the City posted the Draft 2019 Hazard Mitigation 
Plan Update for review by the community and began a 30-day public comment 
period. Public Meeting #2 will occur August 8 at a regularly-scheduled Planning 
Commission meeting and will serve as a public hearing and forum to provide 
comments on the Draft Plan Update. 

Today’s meeting is a forum to present comments on the Draft 2019 Hazard 
Mitigation Plan Update for the community.  I welcome your input.  Comments can 
be provided during this meeting or by email or phone.  Send Jennifer LeMay, PE, 
PMP an email at jlemay@lemayengineering.com or call her at (907) 350-6061.



Which hazards are applicable for the City of Kotzebue?
• Flood/Erosion
• Wildland/Conflagration Fires
• Tsunami/Seiche Not Applicable
• Earthquakes
• Volcano Not Applicable
• Ground Failure/Landslide/Avalanche Not Applicable
• Severe Weather
• Changes in the Cryosphere

For hazards, we’re interested in information related to: 
• Hazard Identification, 
• Profiles (characteristics), 
• Previous occurrences, 
• Locations,
• Extents (breadth, magnitude, and severity),
• Impacts, and 
• Recurrence probability statements. 



Plan Process
• Introductory meeting occurred via phone on January 18, 2019. 
• Gathering of data occurred during February, March, April, and May.
• Public Meeting #1 on June 20, 2019.
• Draft Plan available for public comment (June 26, 2019).
• Public hearing for Draft Plan (August 8, 2019).
• State/FEMA review and pre-approval of Draft Plan.
• Newsletter announcing Final Plan (the public may still comment).
• City Council adoption.
• Final Approval from State/FEMA. 

After the 2019 Hazard Mitigation Plan Update is completed, approved, and 
adopted, the City of Kotzebue will be eligible to continue to apply for mitigation 
project funds from DHS&EM and FEMA for five additional years until the plan 
requires another update in 2024.

Contacts:
Jennifer LeMay, PE, PMP, LeMay Engineering & Consulting, Inc. Planner (907) 350-6061
Brent Nichols, CFM, State of Alaska DHS&EM Hazard Mitigation Officer (907) 428-7085



Changes in the Cryosphere
• The City of Kotzebue has at least 50-90% permafrost.
• The City of Kotzebue is also affected by sea ice. 



Earthquakes
• The entire geographic area of Alaska is prone to earthquake effects. However, 

earthquakes felt in the Kotzebue area have not exceeded a magnitude of 5.8 in the past 
48 years, and damage has never been reported due to an earthquake event.

• The USGS earthquake probability model places the probability of an earthquake with a 
likelihood of experiencing strong shaking within Kotzebue at 0.18 to 0.20 g PGA with a 
2% probability in 50 years.  A 2% probability in 50 years is a rare, large earthquake, and 
statistically, it happens on average every 2,500 years.



Flood/Erosion
• In Kotzebue, flooding originates from a coastal storm surge and is linked to high winds and 

coastal storms in the fall. Floods of this origin are related to Changes in the Cryosphere and 
Severe Weather. 

• Coastal erosion may also be due to multi-year impacts and long-term climatic change such as 
sea-level rise, lack of sediment supply, subsidence, or long-term human factors such as 
aquifer depletion or the construction of shore protection structures and dams.

• Land surface erosion results from flowing water across road surfaces due to poor or improper 
drainage during rain and snowmelt run-off which typically result from fall and winter sea 
storms.

• Storm systems along coasts produce high winds that in turn generate large waves and 
currents. Storm surges can temporarily raise water levels by as much as 23 feet, increasing 
the vulnerability of shorelines and floodplains to changes to tidal ranges in rivers and other 
waterbodies, and changes in sediment and nutrient transport which drive beach processes.



2018 DGGS Orthoimagery

Kotzebue

The City of Kotzebue is a NFIP Community.  As of the 
November 30, 2018, there were no repetitive loss 
properties.  

Kotzebue is experiencing flood/erosion on an annual 
basis.  Changes in the cryosphere are anticipated to 
worsen the severity already being observed.  



Mitigation Goals for Flood/Erosion:  
1. Mitigate the effects of extreme weather by instituting programs that provide early warning and 

preparation.
2. Educate people about the dangers of extreme weather and how to prepare.
3. Develop practical measures to warn in the event of a severe weather event.

Mitigation Actions for Flood/Erosion
Action 
ID

Description Pri-ority Responsible 
Party

Potential 
Funding

Time-
frame

FL & ER 
1

Determine Structure Elevations and/or Relocations.
2019 Update: North of Shore Avenue, there are three or four houses that are 
susceptible to ice jams.  One of these houses has been moved back.  The rest 
need to be moved back from the shoreline.  High City Manager

DHS&EM 

FEMA 2019-2024

FL & ER 
2

Update Kotzebue Flood Maps 

Update in 2019:  Last updated in 1983.

DCCED 
FEMA

2019-
2024

FL & ER 
3 Flood & Erosion Public Education

2019 Update: Ongoing.

Medium City Manager Staff Time 2019



Severe Weather
In Kotzebue, severe weather consists of heavy snowfall, high winds, cold, and storms.  

Mitigation Goals for Severe Weather
1:  Mitigate the effects of extreme weather by instituting programs that provide early 
warning and preparation. 
2:  Educate people about the dangers of extreme weather and how to prepare. 

3:  Develop practical measures to warn in the event of a severe weather event. 



Action 
ID

Description Priority Responsible 
Party

Potential 
Funding

Time-
frame

SW 1

Research and consider instituting the NWS program 
of “Storm Ready”. 

Update in 2019:   Ongoing.

High City Planner Staff Time
Ongoing 

SW 2

Conduct special awareness activities, such as 
Winter Weather Awareness Week, Flood Awareness 

Week, etc. 

Update in 2019:  The City sends out messages on 
their Facebook page.

Medium City Manager

Staff Time 2019-2024

SW 3

Expand public awareness about NOAA Weather 
Radio for continuous weather broadcasts and 
warning tone alert capability. 

Update in 2019:The City uses radio, television ads, 
and their Facebook page to send out warnings to 
the public.

High City Manager

Staff Time 2019-2024

SW 4 Installation of automated weather sensors.
2019 Update:  Completed.

Low City Manager Staff Time DGGS has 
installed one 
on the bridge 
that measures 

high water 
level.



Mitigation Goals for Fire:
1. Promote Fire Wise building design, siting, and materials for construction. 
2. Establish construction fire regulation and requirements.
3. Encourage development of building codes and requirements.
4. Enhance public awareness of potential risk to life and personal property. Encourage 

mitigation measures in the immediate vicinity of their property.

Wildland/Conflagration Fire
Only one fire has occurred within 10 miles of the City during the last 80-year historical period. No 
conflagration fires have occurred in Kotzebue.

Fire Name Fire 
Year

Estimated 
Acres

Latitude Longitude Specific 
Cause

Kotzebue 1955 0.1 66.83334 -162.216655 Unknown



Mitigation Actions for Fire
Action ID Description Pri-

ority
Respon-
sible
Party

Potential 
Funding

Time-
frame

WF 1

Enhance public awareness of 
potential risk to life and personal 
property. Encourage mitigation 
measures in the immediate 

vicinity of their property. 

Update in 2019: Completed.

Medium City Fire Chief Staff Time Ongoing

WF 2

Promote Fire Wise building 
design, siting, and materials for 
construction. 

Update in 2019:  Completed.

Medium City Fire Chief Staff Time Ongoing



Vulnerability of the City of Kotzebue

Population
 2013 U.S. Census was 3,201.

 2017 DCCED was 3,154. 

Houses and Critical 
Infrastructure 

 1,164 single-family residential 
structures per 2013-2017 ACES.  

 Critical facilities and infrastructure 
have been identified.  



 

 

Jennifer L. LeMay, PE, PMP 
Vice President 
4272 Chelsea Way 
Anchorage, AK 99504 
(907) 350-6061 
jlemay@lemayengineering.com 

 
August 9, 2019 
 
Brent A. Nichols, EMSII, CFM 
State Hazard Mitigation Officer 
Department of Military and Veterans Affairs (DMVA) 
Division of Homeland Security and Emergency Management (DHS&EM) 
P.O. Box 5750 
JBER, AK 99505-5750 
 
Subject:           Hazard Mitigation Trip Report 
  
On August 8, 2019, I traveled to Kotzebue, Alaska. The purpose of this trip was to conduct a public 
meeting to discuss potential mitigation strategies and collect public comments.  At 5:15 pm, I attended the 
Planning Commission meeting and gave a Powerpoint© presentation of the hazard mitigation planning 
process.  The presentation will be included in Appendix C of the HMP.  We also discussed mitigation 
actions. 

Ed Garoutte, the City Planner, provided me with additional pictures of the 13 houses that are affected by 
sea ice break up north of where the sea wall ends.  See attached email with pictures.  The pictures were 
taken the same day as the story in the Arctic Sounder which I’ve also included.  I added a mitigation 
action with respect to either elevating or relocating these homes in the 2019 HMP Update. 

 

If you have any questions, please do not hesitate to call me at (907) 350-6061. 
 

 
                                     8/9/19                
Jennifer L. LeMay, PE, PMP/Date    
LeMay Engineering & Consulting, Inc.   
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jlemay@lemayengineering.com

From: Edward Garoutte <EGaroutte@Kotzebue.org>
Sent: Thursday, August 8, 2019 8:49 AM
To: jlemay@lemayengineering.com
Subject: Pictures of High Water at 977 Shore Avenue north of the crowley dock

Jennifer, 
 
Attached are photos that were sent to me which located at the end of Minerva Street, which is north of the Crowley 
dock. My parents own the property off the beach, they did not provide public comment and I asked for these pictures be 
sent directly to you. 
 
 

From: ROSIE GAROUTTE [mailto:garoutte@otz.net]  
Sent: Tuesday, August 06, 2019 9:07 PM 
To: Edward Garoutte 
Subject: Fwd: Flood pics 
 
 
 

From: "john garoutte" <johndavidgaroutte@outlook.com> 
To: "garoutte" <garoutte@otz.net> 
Sent: Tuesday, August 6, 2019 9:01:00 PM 
Subject: Flood pics 
 
 
Flood pics 
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Tweet Recommend 54

Weird weather brings ooding 
to Kotzebue
August 9th 11:56 am | Shady Grove Oliver

Community members in Kotzebue scrambled to check on 
boats and other property as high water ooded parts of 
town around the lagoon on the morning of Aug. 3.

The ooding was caused by a weather system that moved 
up to the Bering Sea from the tropics, and raised water 
levels and dumped rain across much of western Alaska 
over the weekend. It was out of character for early August, 
say local residents.

"I can tell you for the 34 years I've lived in Kotzebue, that's 
the highest I've ever seen the water," said Kotzebue Public 
Works Director Carl Jennings.

In Kotzebue, water rose about ve feet above the normal 
high tide line, said Jonathan Chriest, a Pathways student 
with the National Weather Service in Fairbanks. 

It caused signi cant coastal ooding down in the Yukon 
delta, along with Eastern Norton Sound and communities 
like Unalakleet, Shaktoolik and Golovin, he said.

"Down on the Yukon delta we actually had other places 
that ooded, too, and even six miles inland on the Yukon 
River. People actually had water in their houses in some 
places," said National Weather Service Meteorologist Jim Brader. "I don't actually remember that kind of thing 
happening in August. I mean, maybe it has, but I've done this 30 years, and I don't really remember this in 
August, especially at the very beginning of August."

It was also unusual in that it wasn't a particularly strong low pressure center that was behind the event, said 
Brader. It was a 990 millibar low, which would be like an everyday low in the fall.

However, the conditions surrounding that low were what made it into the perfect storm.

"Leading up to it, the wind wasn't particularly strong either. It was like 25-30 knots out of the southwest. That 
blew over the Bering Sea for about a day and a half," Brader said. "That wind blowing over that long mass extent 
of the Bering Sea is just like you blowing across a bowl of soup. The soup piles up on the other side."

That gave it the right con guration and setup to raise water levels along much of the west coast.

A resident wears thigh-high boots to wade through floodwaters toward a boat 
tied up at the launch in Kotzebue. A recent storm raised water levels about five 
feet above normal, and left residents scrambling to care for property and vehicles 
at risk of being swamped or destroyed. - Matthew Bergan
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"So we had kind of a gradual sea level rise, and then having those onshore winds on Saturday late afternoon and 
evening is what basically pushed waves directly onshore," he said. "And they kind of funnel when it's coming 
from the northwest. Kotzebue Sound is like a funnel."

While the ooding was more extensive than usual, coastal ooding itself isn't unusual in Kotzebue. High water 
levels happen every couple of years, typically, said Brader. But the time of year is what made it stand out.

It's October and November storms that usually bring these conditions. In recent years, storms like this have also 
come in December, which is very late; and now this year in August, which is quite early.

It was surprising to see the water level rise so quickly, said several residents. The ooding happened over the 
course of a few hours, Jennings said. Pictures from the day show wet dogs curled up on top of their houses near 
the waterline and waves cresting unsettlingly close to the bottom of teacher housing, which is raised on stilts. 
Several boats were swamped and the boat launch staging area was entirely underwater in certain spots.

"Normally there's a little nger of land that runs out that you can drive a four-wheeler on and get out to the 
entrance of the lagoon itself. That was completely submerged underwater, and I've never seen that ever 
happen," Jennings said. 

The water was so high that it completely covered a portion of the Base Road between Isaac Lake and the lagoon, 
as well, he said. The road was closed to tra c for several hours.

While much of the rain was concentrated south of Kotzebue, the town did get about an inch during the storm.

Nome nearly hit their record all-time 24-hour rainfall, Brader said, with more than 2 inches in a single day. In 36 
hours, Nome saw about 2.5 inches and there were portions of the southern Seward Peninsula that got about 3 
inches.

In an unrelated weather event, Utqiaġvik also saw unseasonal ooding in early August. A main road near the Top 
of the World Hotel ooded and had to be closed to tra c for a day. The Nalukataq site was inundated with 
water, meaning Kivgiq had to be held inside the high school gym rather than outside, as planned.

While that type of ooding isn't uncommon in Utqiaġvik, it is quite unusual at this time of year. Also, unlike the 
ooding in Kotzebue, this may have been caused by an abundance of rainfall.

On July 31 and overnight through Aug. 1, nearly an inch of rain fell on Utqiaġvik, which is extremely 
uncharacteristic for both the season and typical yearly weather trends overall.

The hub community has had 5.36 inches of precipitation since Jan. 1, and the normal value is about 2.

"So, they're more than double the precipitation they would have had," Brader said. "Since June 1, they've had 
3.79 inches of rain. Normally, they would have had 1.47 inches. So, that's like 2.5 times the normal summer 
precipitation."

It wouldn't be a lot for other areas, but Utqiaġvik is not typically a rainy place. 

Di erent kinds of unusual weather — be it rainfall or water level rise — can cause ooding in coastal towns like 
Utqiaġvik and Kotzebue, as both saw earlier this month.

Did your community experience ooding or any other unusual weather events in early August? The Sounder 
wants to hear from you! Send us a Facebook message or email reporter Shady Grove Oliver at 
sgoarctic@gmail.com..



 The Arctic Sounder is a publication of Anchorage Daily News. This article is © 2019 and limited reproduction rights for personal 
use are granted for this printing only. This article, in any form, may not be further reproduced without written permission of the publisher and 
owner, including duplication for not-for-profit purposes. Portions of this article may belong to other agencies; those sections are reproduced here 
with permission and Anchorage Daily News makes no provisions for further distribution.
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jlemay@lemayengineering.com

From: Edward Garoutte <EGaroutte@Kotzebue.org>
Sent: Friday, August 9, 2019 11:36 AM
To: Jennifer LeMay
Subject: Shore Avenue Houses North of Crowley

The House numbers I provided are not only exposed to high water surge that cause beach erosion, but also are 
vulnerable to spring time sea ice break up that has potential to pile and impact the homes also.  
 
The City of Kotzebue does have an in‐house mitigation procedure during the spring sea ice break up for the residential 
houses north of Crowley and south of the Alaska Technical Center. The Public Works Streets Department piles snow at 
the end of Minerva Street (Cul‐de‐sac) at the exposed beach during winter street snow removal, then a dozer to pushes 
excess snow out into the Kotzebue Sound in such a way that is an attempt to defer sea ice pile up as the first physical 
impact for outing sea ice. 
 
 
This process also occurs at Lagoon Street (Cul‐de‐sac) where the south end of the Kotzebue Sea Wall ends. This area 
south of Lagoon Street on Shore avenue consists of Large rocks on the beach between Lagoon Street and Lake Street to 
delineate beach erosion.  
 
There is an area of Beach that is exposed similar to North of Crowley dock. That area is between Lake Street and the 
NANA Office Building, which is where those residential houses are also on beach front property and also subject to 
potential erosion during high water surges.  
 
Ed Garoutte, City Planner 
egaroutte@kotzebue.org  
P.O. Box 46 
Kotzebue, Alaska 
Direct: (907) 442‐5203 
Fax: (907) 442‐2155 
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Benefit-Cost Analysis Fact Sheet 

Hazard mitigation projects are specifically aimed at reducing or eliminating future damages. Although 
hazard mitigation projects may sometimes be implemented in conjunction with the repair of damages 
from a declared disaster, the focus of hazard mitigation projects is on strengthening, elevating, 
relocating, or otherwise improving buildings, infrastructure, or other facilities to enhance their ability to 
withstand the damaging impacts of future disasters. In some cases, hazard mitigation projects may also 
include training or public‐education programs if such programs can be demonstrated to reduce future 
expected damages. 

A Benefit‐Cost Analysis (BCA) provides an estimate of the “benefits” and “costs” of a proposed hazard 
mitigation project. The benefits considered are avoided future damages and losses that are expected to 
accrue as a result of the mitigation project. In other words, benefits are the reduction in expected future 
damages and losses (i.e., the difference in expected future damages before and after the mitigation 
project). The costs considered are those necessary to implement the specific mitigation project under 
evaluation. Costs are generally well determined for specific projects for which engineering design 
studies have been completed. Benefits, however, must be estimated probabilistically because they 
depend on the improved performance of the building or facility in future hazard events, the timing and 
severity of which must be estimated probabilistically. 

All Benefit-Costs must be: 

 Credible and well documented 

 Prepared in accordance with accepted BCA practices 

 Cost‐effective (BCR ≥ 1.0) 

General Data Requirements: 

 All data entries (other than Federal Emergency Management Agency [FEMA] standard or 
default values) MUST be documented in the application. 

 Data MUST be from a credible source. 

 Provide complete copies of reports and engineering analyses. 

 Detailed cost estimate. 

 Identify the hazard (flood, wind, seismic, etc.). 

 Discuss how the proposed measure will mitigate against future damages. 

 Document the Project Useful Life. 

 Document the proposed Level of Protection. 

 The Very Limited Data (VLD) BCA module cannot be used to support cost‐effectiveness 
(screening purposes only). 

 Alternative BCA software MUST be approved in writing by FEMA HQ and the Region prior to 
submittal of the application. 

Damage and Benefit Data 

 Well documented for each damage event. 

 Include estimated frequency and method of determination per damage event. 



 

 

 Data used in place of FEMA standard or default values MUST be documented and justified. 

 The Level of Protection MUST be documented and readily apparent. 

 When using the Limited Data (LD) BCA module, users cannot extrapolate data for higher 
frequency events for unknown lower frequency events. 

Building Data 

 Should include FEMA Elevation Certificates for elevation projects or projects using First Floor 
Elevations (FFEs). 

 Include data for building type (tax records or photos). 

 Contents claims that exceed 30 percent of building replacement value (BRV) MUST be fully 
documented. 

 Method for determining BRVs MUST be documented. BRVs based on tax records MUST 
include the multiplier from the County Tax Assessor. 

 Identify the amount of damage that will result in demolition of the structure (FEMA standard 
is 50 percent of pre‐damage structure value). 

 Include the site location (i.e., miles inland) for the Hurricane module. 

Use Correct Occupancy Data 

 Design occupancy for Hurricane shelter portion of Tornado module. 

 Average occupancy per hour for the Tornado shelter portion of the Tornado module. 

 Average occupancy for Seismic modules. 

Questions to Be Answered 

 Has the level of risk been identified? 

 Are all hazards identified? 

 Is the BCA fully documented and accompanied by technical support data? 

 Will residual risk occur after the mitigation project is implemented? 

Common Shortcomings 

 Incomplete documentation. 

 Inconsistencies among data in the application, BCA module runs, and the technical support 
data. 

 Lack of technical support data. 

 Lack of a detailed cost estimate. 

 Use of discount rate other than FEMA‐required amount of 7 percent. 

 Overriding FEMA default values without providing documentation and justification. 

 Lack of information on building type, size, number of stories, and value. 

 Lack of documentation and credibility for FFEs. 



 

 

 Use of incorrect Project Useful Life (not every mitigation measure = 100 years). 
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Community Local Hazard Mitigation Plan Survey  

This survey  is an opportunity  for you to share your opinions and participate  in  the mitigation 
planning process. The information that you provide will help us better understand your concerns 
for hazards and risks, which could lead to mitigation activities that will help reduce those risks 
and the impacts of future hazard events.  

The hazard mitigation process is not complete without your feedback. All individual responses 
are strictly confidential and will be used for mitigation planning purposes only.  

 

Please help us by taking a few minutes to complete this survey and return it to: 

City Planner, Kotzebue 

Vulnerability Assessment 

The following questions focus on how vulnerable the community or its facilities are to damage 
from a particular hazard type using the following vulnerability scale: 

0= Don't Know     1 =Minimally Vulnerable     2=Moderately Vulnerable     3=Severely Vulnerable 

1. How vulnerable to damage are the structures in the community from: 
a. Flooding?               0   1   2   3 

b. Wildfire?               0   1   2   3 

C. Earthquakes?             0   1   2   3 

d. Volcanoes?               0   1   2   3 

e. Snow Avalanche?            0   1   2   3 

f. Tsunami/Seiches?             0   1   2   3 

g. Severe weather storms?          0   1   2   3 

h. Ground failure (landslide)?           0   1   2   3 

i. Coastal erosion?             0   1   2   3 

j. Changes to the cryosphere (permafrost, sea ice)?    0   1   2   3 

k. Other hazards?             0   1   2   3 
Please Specify:  
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2. How vulnerable to damage are the critical facilities within our community from:  
[Critical facilities include airport, community shelter, bulk fuel storage tanks, generators, health clinic, law 
enforcement office (VPO, VPSO, police department), school, public works, e.g. washeteria/water 
treatment, reservoir/water supply, satellite dish, communications tower, landfills, sewage lagoons, and 
stores.] 

a. Flooding?               0   1   2   3 

b. Wildfire?               0   1   2   3 

C. Earthquakes?             0   1   2   3 

d. Volcanoes?               0   1   2   3 

e. Snow Avalanche?            0   1   2   3 

f. Tsunami/Seiches?             0   1   2   3 

g. Severe weather storms?          0   1   2   3 

h. Ground failure (landslide)?           0   1   2   3 

i. Coastal erosion?             0   1   2   3 

j. Changes to the cryosphere (permafrost, sea ice?)    0   1   2   3 

k. Other hazards?             0   1   2   3  
Please Specify:  
 

 

3. How vulnerable to displacement, evacuation or life‐safety is the community from: 
a. Flooding?               0   1   2   3 
b. Wildfire?               0   1   2   3 

C. Earthquakes?             0   1   2   3 

d. Volcanoes?               0   1   2   3 

e. Snow Avalanche?            0   1   2   3 

f. Tsunami/Seiches?             0   1   2   3 

g. Severe weather storms?          0   1   2   3 

h. Ground failure (landslide?           0   1   2   3 

i. Coastal erosion?             0   1   2   3 

j. Changes to the cryosphere (permafrost, sea ice?)    0   1   2   3 

k. Other hazards?             0   1   2   3  
Please Specify:  
 
 
 

4. Do you have a record of damages incurred during past flood events?    Yes  No 

If yes, please describe:_________________________________________________________________ 

_____________________________________________________________________________________

_____________________________________________________________________________________ 
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Preparedness 

Preparedness activities are often the first line of defense for protection of your family and the 
community. In the following list, please check those activities that you have done, plan to do in 
the  near  future,  have  not  done,  or  are  unable  to  do.  Please  check  one  answer  for  each 
preparedness activity. 

Have you or someone in your household: 
Have 
Done 

Plan to 
do 

Not 
Done 

Unable 
to do 

Attended meetings or received written information on natural 
disasters or emergency preparedness? 

□  □  □  □ 

Talked  with  family  members  about  what  to  do  in  case  of  a 
disaster or emergency? 

□  □  □  □ 

Made a "Household/Family Emergency Plan" in order to decide 
what everyone would do in the event of a disaster? 

□  □  □  □ 

Prepared a "Disaster Supply Kit" extra food, water, medications, 
batteries, first aid items, and other emergency supplies)? 

□  □  □  □ 

In the last year, has anyone in your household been trained in 
First Aid or CPR? 

□  □  □  □ 

 

5. Would you be willing to make your home more resistant to natural disasters?   □   Yes □ No 

6. Would you be willing to spend more money on your home to make it more disaster 
resistant?                 □ Yes   □ No  □ Don't know 

7. How much  are  you  willing  to  spend  to  better  protect  your  home  from  natural  disasters? 

(Check only one) 

□ Less than $100  □ Desire to relocate for protection 

□ $100‐$499 

□ 

Other, please explain 

□ $500 and above 

□ Nothing I Don't know 

□ Whatever it takes 
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Mitigation Activities 
A component of  the Local Hazard Mitigation Plan activities  is developing and documenting 
additional mitigation strategies that will aid the community in protecting life and property from 
the impacts of future natural disasters. 

Mitigation activities are those types of actions you can take to protect your home and property 
from natural hazard events such as floods, severe weather, and wildfire. Please check the box 
for the following statements to best describe their importance to you. Your responses will help 
us determine your community's priorities for planning for these mitigation activities. 

 
Statement 

Very 
Important 

Somewhat 
Important 

Neutral  Not Very 
Important 

Not 
Important 

Protecting private property  □  □ □ □ □ 

Protecting critical facilities (clinic, school, 

washeteria, police/fire department, 

water/sewer, landfill) 

□  □ □ □ □ 

Preventing development in hazard areas  □  □ □ □ □ 

Protecting natural environment  □  □ □ □ □ 

Protecting historical and cultural landmarks  □  □ □ □ □ 

Promoting cooperation within the community  □  □ □ □ □ 

Protecting and reducing damage to 

utilities, roads, or water tank 
□ □ □ □ □ 

Strengthening emergency services (clinic workers, 

police/fire) 
□ □ □ □ □ 

8. Do you have other suggestions for possible mitigation actions/strategies? 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

 

General Household Information 

9. Please indicate your age: _______    

and Gender:   □  Male   □   Female 
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10. Please indicate your level of education: 

□ 
 

Grade school/no schooling □ College degree 

□ 
 

Some high school □ Postgraduate degree 

□ 

 
High school graduate/GED 

□ 

Other, please specify 

□ Some college/trade school 

  

11. How long have you lived in Kotzebue? 

□ Less than 5 years   □ 5 to 10 years   □ 11 to 20 years   □ 21 or more years 

12. Do you have internet access?   □ Yes  □ No 

13. Do you own or rent your home?  □ Own     □ Rent 

 

 

If you have any questions regarding this survey or would like to learn about other ways that you 

can participate in the development of the Local Hazard Mitigation Plan, please contact the City 

Planner. 

   

 

Thank You for Your Participation!  

 

This  survey may be submitted anonymously; however,  if  you provide us with your name and 

contact information below, we will have the ability to follow up with you to learn more about 

your ideas or concerns (optional): 

 

Name: _______________________________________________________________________ 

Address: ______________________________________________________________________ 

     ______________________________________________________________________ 

Phone: _______________________________________________________________________ 
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COLOR INDEXED ELEVATION MAPS FOR FLOOD-VULNERABLE COASTAL 
COMMUNITIES IN WESTERN ALASKA 
Roberta Glenn1, Jacquelyn Overbeck1, and Rebecca Heim2 

UPDATE SUMMARY 

This publication serves as an update to previous versions of Miscellaneous Publication 154 
(http://dggs.alaska.gov/pubs/id/29719) and covers four western Alaska communities—Kotzebue, Deering, 
Quinhagak, and Goodnews Bay (fig. 1). Elevation data collected between 2015 and 2016 were used to create 
color-indexed maps for the first time at these communities. Tschetter and others (2014) outlines the original 
methodology used to create color-indexed maps, while Overbeck and others (2017) discusses similar datasets 
to those used in this update and show useful schematics of the terminology used in this series.  

Color-Indexed maps show elevation intervals at individual communities that might be used to 
communicate forecasted storm surge elevations. Each map sheet is associated with a tide staff reference page 
used to convert between local land and tidal datums, as well as to show the elevation interval corresponding 
to modeled water level elevations or low elevation infrastructure. Community infrastructure, boundary, and 
land-use delineations used in the color-indexed maps were provided by the Alaska Department of 
Community and Regional Affairs (DCRA), which were originally published in the community profile map 
series (DCRA, 2017). Other data sources and the accuracy of data used to create the color-indexed maps and 
tide staffs are referenced throughout this document.  

                                                      
1 Alaska Division of Geological & Geophysical Surveys 
2 National Oceanic & Atmospheric Administration National Weather Service Alaska Region 

Figure 1. Map of MP 154 color indexed map coverage for Versions 1 and 2 communities (black circles) and 
Version 3 (current version, yellow stars). 

http://dggs.alaska.gov/pubs/id/29719
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DATA SOURCES 

Elevations and orthophotos 

Elevation data (digital surface models; DSMs) and orthophotos used in this map series were created using 
Structure-from-Motion (SfM) photogrammetric methods on aerial photographs collected in 2015 and 2016 
over western Alaska. Elevation and orthophoto data shown in this map series have not been published but 
will be released in Overbeck and others (2017) at a later date. Data were not included in Overbeck and others 
(2016) due to accessibility to ground control and check points during the time of publication.  

DSMs represent the surface of vegetation, buildings, vehicles, etc., that are on the ground. Traditionally, 
maps showing the potential for inundation use a bare earth model, which removes these surface features. 
DSMs, however, are the only elevation data available for the communities in this study, and therefore give the 
best estimate of the potential for flood events to impact certain elevations. Vertical accuracies of the DSMs 
have been assessed using vertical check points surveyed by Division of Geological & Geophysical Surveys 
(DGGS) and University of Alaska Fairbanks (UAF) researchers, not by licensed surveyors. Vertical check 
points were collected on various flat surfaces around the communities with relatively uniform elevation using 
Global Navigation Satellite Systems (GNSS) Global Positioning Systems (GPS) survey equipment (table 1). 
Elevation values from the GNSS GPS survey were compared to the elevation model collected in the aerial 
survey to compute vertical accuracy statistics according to the American Society for Photogrammetry and 
Remote Sensing (ASPRS) (2014; table 1) standards. Some of the DSMs have been vertically shifted to better 
represent NAVD88 elevations of the GPS survey. Average offset values were either added or subtracted from 
the entire DSM to minimize the vertical root mean square error (RMSE) from NAVD88. 

DSMs were processed to reduce noise and down-sampled to 2-meter resolution to streamline processing 
time. Water bodies and wet areas were delineated and removed from the elevation datasets to reduce elevation 
errors common to SfM DSMs (Overbeck and others, 2016). Culverts and bridges were manually edited to 
maintain flow through these known lower-elevation points. A fill was performed on the elevation models to 
ensure low-lying areas protected by landforms or infrastructure were shown as higher elevations. For 
example, if a sewage lagoon was surrounded by a higher elevation berm, the entire sewage lagoon would be 
shown at the higher elevation. The final elevation models are the best estimate of where water would flow in 
the event of a coastal flood. 

Since the orthophotos were created as part of the SfM processing workflow, they are co-registered to the 
DSMs. These images have a 20-cm ground sample distance, and are the most up-to-date high resolution 
imagery dataset for the region. These images are more up-to-date than the infrastructure line work and 
cartography, so some buildings may not be labelled or may no longer exist. 
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Infrastructure and boundary cartography 

Building locations and names, as well as land-use boundaries and local subsistence use areas are 
delineated at each community. These data were created for DCRA in their community profile map series, 
between 2004 and 2013. For ease of use and familiarity of local residents with the DCRA maps, formatting 
between the DCRA maps and this map series have been kept as similar as possible. Cartographic 
representations of mapped features were updated where the conversion between AutoCAD and ArcGIS was 
not congruent. 

Reference datums 

Conversions between land and tidal datums are available via the Alaska Tidal Datum Portal (DGGS, 
2017), which uses verified and freely available source data from NOAA CO-OPS or NOAA NGS (table 2). In 
addition to datum conversions, tide staffs show modelled or observed elevations of water levels from storm 
events (labelled by the year in which they occurred), or elevations of infrastructure that might be of interest. 
For example, a modeled storm event that is expected to occur once every 20 years is referenced as a 20 year 
return interval storm. At Quinhagak, a local flood staff was installed and surveyed by DGGS in 2018 on a 
power pole. The staff is referenced to NAVD88 and color-indexed elevations (table 2; figure 2) that give a real-
life representation of what the color intervals mean relative to structures.

Table 1. DSM and GPS data descriptions and accuracy assessment. 

 Community Location 

 Kotzebue Deering Quinhagak Goodnews Bay 

DSM Acquisition 
Date 

August 2016 August 2016 May 2016 May 2016 

Ground survey 
conducted by 

DGGS (R. Glenn and 
J. Overbeck) 

DGGS (R. Glenn and 
J. Overbeck) 

DGGS (L. 
Southerland and J. 

Overbeck) 

UAF (C. Maio and R. 
Buzard) 

GNSS Survey Date July 2018 July 2018 June 2015 August 2017 

Survey equipment 
Trimble R8s + R10 + 

R2 Trimble R8s + R10 TopCon HiPerII (s) Trimble R8s(s) 

Number of 
Vertical Control 

27 10 9 16 

Average Vertical 
Difference 

0.732 ft 
(0.223 m) 

1.888 ft 
(0.575 m) 

-0.157 ft 
(-0.048 m) 

0.154 ft 
(0.047 m) 

Vertical RMSE 
after shifting 

1.050 ft 
(0.320 m) 

0.002 ft 
(0.000 m) 

0.932 ft 
(0.284 m) 

0.692 ft 
(0.211 m) 

Vertical Shift 
DSM + 0.72 ft (0.220 

m) 
DSM + 1.88 ft (0.575 

m) None applied None applied 
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Table 2. Source data by community map. 

Community Tidal Datum Models/ Observations 

Kotzebue 
Kotzebue Station 

ID 9490424 

Elevation  
(ft NAVD88) 

Description Source 

13.85 +/- 3.62 ft 100 year return interval 
storm event 

Chapman and others 
(2009) 

12.47 ft 
November 1970 storm 

event 
Glenn Gray and 

Associates (2013) 

9.75 +/- 0.92 ft 20 year return interval 
storm event 

Chapman and others 
(2009) 

8.50 ft +/- 0.03 ft 
Lower section of 
primary runway, 
Kotzebue airport 

Elevation model used 
in color-indexed map 

6.02 +/- 0.05 ft July 2018 storm event 
DGGS survey 2018 of 
flooding at Air Force 

road 

Deering Deering Station 
ID 9469751 

16.05 +/- 0.16 ft 
Recommended 

building elevation on 
power pole 

DGGS survey 2018 

4.90 ft +/- 0.26 ft 
Low section of road to 

Deering airport 
Elevation model used 
in color-indexed map 

Quinhagak 

Quinhagak 
(Kwinak), 

Kuskokwim River 
Station ID 
9465831 

17.00 +/- 1.50 ft City of Quinhagak 
water pump 

Elevation model used 
in color-indexed map 

14.31 +/- 0.10 ft 
Flood staff elevation (0 

ft) DGGS survey 2018 

12.62 ft November 1978 storm 
event 

9 feet above sea level, 
assumed mean sea 

level (City of 
Quinhagak Mitigation 
Planning Team, 2012) 

Goodnews Bay Platinum Station 
ID 9465396 

19.84 ft November 2011 storm 
event 

Buzard and others (in 
prep) 

17.55 ft 

November 1979 storm 
event and 

recommended 
building elevation 

Buzard and others (in 
prep) 

16.56 ft August 1989 and 1969 
storm events 

Buzard and others (in 
prep) 

16.20 +/- 0.30 ft Low section of runway 
Goodnews Bay airport 

Elevation model used 
in color-indexed map 

11.24 +/- 0.96 ft October 2017 storm 
event 

Determined by R. 
Buzard from 

photographs collected 
by Alice Julius, using 

methods from 
Overbeck (2017) 
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Figure 2. Color indices relative to flood staff installed at Quinhagak in 2018. The flood staff is higher than both the 
orange and blue color indices. 
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COLOR-INDEXED ELEVATION MAPS FOR FLOOD-VULNERABLE COASTAL 
COMMUNITIES IN WESTERN ALASKA 
Jacquelyn Overbeck1, Katrina Kennedy1, and Rebecca Heim2 

UPDATE SUMMARY 

Version 2 of MP 154 is an update to 3 of the original 5 communities; in addition, color-indexed maps have 
been created for the first time at 8 communities (fig. 1). For the original documentation of methods used to 
create the color-indexed maps, please reference Tschetter and others (2014). Similar to the original map 
series, version 2 maps are accompanied by a tide staff reference sheet that is a separate but associated legend 
for maps from each community. These reference sheets are separate so they can be updated more frequently 
than the mapped datasets. The map and tide staff show elevations and conversions necessary to project 
forecasted flood events at individual communities and to communicate potential for flooding.  

Recently collected elevation data over a large region of western Alaska were utilized to modify this map 
series (Overbeck and others, 2016). As with the original map series, all infrastructure, boundary, and land-
use delineations have been provided by the Alaska Department of Community and Regional Affairs 

                                                           
1Alaska Division of Geological & Geophysical Surveys 
2National Oceanic & Atmospheric Administration National Weather Service Alaska Region 

Figure 1. Map of updated (orange) and new (yellow) locations with color‐indexed maps (star). 
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(DCRA) via the community profile map series (DCRA, 2017) along with Bristol Engineering Services for 
the community of Nome. Individual datasets used to create maps and their accompanying elevation 
conversion tables are listed throughout this document. Information on the accuracy and original source 
data are also referenced. 

DATA SOURCES 

ELEVATIONS AND ORTHOPHOTOS 

Base elevations were processed from aerial photographs collected over western Alaska in 2015 (Overbeck 
and others, 2016). These data are digital surface models, which represent the surface of vegetation, 
buildings, vehicles, etc. Common elevation datasets used for flood mapping are usually bare earth models, 
which represent the ground surface beneath vegetation or buildings. Because a surface model was used to 
update this map series, there are inherent errors where flood waters are expected to flow over a bare earth 
surface rather than on top of vegetation. These elevation datasets, however, are the first of their kind for 
most of western Alaska and therefore give the best estimate for communicating about floods at individual 
community sites. The elevation datasets are also co-registered to orthophotos. Orthophotos are aerial 
images geospatially corrected to represent the earth’s surface and collected in a true color composite (i.e. 
what you would see with your eye). The updated orthophotos are used as background images in this map 
series. The elevation and orthophoto datasets are more recent than other datasets used to create this map 
series. In some areas buildings have been moved, however, most of the delineated infrastructure are still 
relevant. 

Elevation data were processed from their raw format to remove noise and down-sampled to streamline data 
processing. The raw digital surface elevations included erroneous data over water bodies and wet areas. 
These areas were hand delineated and removed from the dataset. The ground sample distance of the raw 
elevation data ranged from 8-20 cm. These high resolution datasets were down-sampled to improve data 
processing time resulting in ground point resolution of approximately two meters. Culverts and bridges 

Figure 2. Schematic of color indices over topographic surface.
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were manually edited as low elevation data points to maintain flow through these areas. A fill was then 
performed on the elevation data so that low-lying areas protected from floods by levee-type landforms or 
infrastructure would be correctly mapped. The resulting elevation models are the best estimate of where 
water would flow with increasing water levels.  

Elevation data are represented as color indices with discrete ranges. For example, orange represents the 
lowest two meters of elevation data, while blue may represent the next one meter higher (fig. 2). Elevation 
ranges were selected based on local information, so are different for each community. Since the elevation 
data used to create the color indices are digital surface models rather than bare earth models, the top of a 
house may be a different elevation range than the floor (fig. 2). Flood waters, however, inundate the base of 
a building regardless of roof height, and can cause damage within an area which may be shown at a high 
elevation indices. Elevations near buildings may also be skewed, due to the processing method used to create 
them. Because the elevations are derived from aerial photographs, the sharp changes in elevation at building 
edges are somewhat smooth. Caution must be used when interpreting potential flood elevations relative to 
color-indexed elevations, particularly around buildings. 

LINE WORK AND CARTOGRAPHY 

Building locations and names, as well as land-use boundaries and local subsistence use areas are delineated 
at each community. These data were created for DCRA in their community profile map series, between 
2004 and 2007. For ease of use and familiarity of local residents with the DCRA maps, formatting between 
the DCRA maps and this map series have been kept as similar as possible. Cartographic representations of 
mapped features were updated where the conversion between AutoCAD and ArcGIS was not congruent. 

REFERENCE DATUMS 

A datum is a base elevation used as a reference from which to measure heights or depths (NOAA, 2017a). 
In the case of this map series, a datum is important to relate relevant elevations of infrastructure (e.g. sewage 
lagoon) and the elevations of storm events (e.g. 100 year storm). For flood mapping, a conversion is 
necessary between a datum relative to tidal fluctuations (tidal datum) and local land elevations (land-based 
datums; e.g. North American Vertical Datum of 1988; NAVD88). The tidal datums represented by this map 
series are commonly used by coastal modelers and engineers (NOAA, 2017a): 

“MLLW—Mean Lower Low Water—The average of the lower low water height of each tidal 
day observed over the national Tidal Datum Epoch. For stations with shorter series, 
comparison of simultaneous observations with a control tide station is made in order to 
derive the equivalent datum of the national Tidal Datum Epoch. 

MSL—Mean Sea Level—The arithmetic mean of hourly heights observed over the national 
Tidal Datum Epoch. Shorter series are specified in the name, e.g., monthly mean sea level 
and yearly mean sea level. 

MHHW—Mean Higher High Water—The average of the higer high water height of each 
tidal day observed over the National Tidal Datum Epoch. For stations with shorter series, 
comparison of simultaneous observations with a control tide station is made in order to 
derive the equivalent datum of the National Tidal Datum Epoch.” (NOAA, 2017a; fig. 3) 

Elevation datasets used in this map series were referenced to NAVD88 using ground control elevation 
points (Overbeck and others, 2016). Tidal datums were verified by the National Oceanic and Atmospheric 
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Administration (NOAA) at 10 locations where tidal predictions are currently available (NOAA, 2017b; 
DGGS, 2017). The tidal datum information at Golovin was computed using an online datum calculation 
tool (https://www.tidaldatumtool.com/) from water level data collected in 2012 (Overbeck and others, 
2015). 

MODELED AND OBSERVED WATER LEVELS 

There are currently no consistent standards for flood modeling in Alaska. From one community to another, 
different flood reporting may be available in a variety of formats. This map series uses consistent language 
regarding modelled and observed water levels. Inundation, or Marine Total Water Level, is defined as the 
sum of water levels from tides, non-tidal residuals, and wave-induced components (Moritz and others, 
2016). Common model outputs for coastal inundation take into account different water level components. 
For the model reports used in this map series there are two main types of models, which are defined below: 

Storm Surge—tides and storm surge 

Wave Runup—tides, storm surge, and wave-induced water levels 

Storm elevations are also often reported as return interval flooding events. A storm with a return interval 
of 100 years is expected to occur once in a 100 year record. 

Since there is minimal observational equipment in the nearshore zone of Alaska (AOOS, 2016), many of 
the observed water levels were referenced to historical information about flooding collected by the U.S. 
Army Corps of Engineers (USACE, 2017). Floods are often reported as heights above ground elevations at 
well-known locations (e.g. post office). For these observations, where the location could be identified, the 
reported height was converted to the datum used in this map series, resulting in a generalized term for 
observed water levels:  

Flooding—unknown water level components, where standing water was observed 

Figure 3. Schematic of alongshore tidal datum position over topographic surface. 
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Specific infrastructure elevations have been extracted and used to fill in the tide staff sheet. For example, 
infrastructure vulnerable to flooding, such as a sewage lagoon located near a beach front, has a minimum 
elevation before it is inundated. This elevation is important for community leaders, emergency managers, 
and forecasters to know and communicate flood risks for a given event.  It also provides a path of 
communication to better convey peak water levels during post-event assessments. 

 

Table 1. Source data by community map. 

Community  Tidal Datum  Line work  Models/Observations 

Brevig Mission  Port Clarence Station ID 9469239  DCRA (2017) USACE Data Sheet Brevig Mission 

Golovin  2012 DGGS occupation  DCRA (2017) Chapman and others (2009); 

Overbeck and others (2015);  

USACE Data Sheet Golovin;  

Kinsman and DeRaps (2012) 

Hooper Bay  Dall Point Station ID 9466931  DCRA (2017) Chapman and others (2009); 

USACE Data Sheet Hooper Bay 

Nome  Nome, Norton Sound Station ID 
9468756 

BEESC 
(2009) 

Chapman and others (2009); 

BEESC (2009); 

Kinsman and DeRaps (2012) 

Nunam Iqua  Nunam Iqua (Sheldon Point) 
Station ID 9467551 

DCRA (2017) Chapman and others (2009); 

USACE Data Sheet Sheldon Point 

Shaktoolik  Shaktoolik Station ID 9468691  DCRA (2017) Chapman and others (2009); 

USACE Data Sheet Shaktoolik; 

Kinsman and DeRaps (2012) 

Teller  Port Clarence Station ID 9469239  DCRA (2017) USACE Data Sheet Teller 

Toksook Bay  Nelson Island, Toksook Bay 
Station ID 9466298 

DCRA (2017) Chapman and others (2009) 

 

Tununak  Nelson Island, Toksook Bay 
Station ID 9466298 

DCRA (2017) None available 

Unalakleet  Unalakleet Station ID 9468333  DCRA (2017) Chapman and others (2009); 

Erikson and others (2015); 

USACE Data Sheet Unalakleet; 

Kinsman and DeRaps (2012) 

Wales  Tin City, Bering Sea Station ID 
9469439 

DCRA (2017) Chapman and others (2009) 
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Overview 
 
This map series is a joint effort by the Alaska Division of Geological & Geophysical Surveys (DGGS) and the 
National Weather Service (NWS) to merge best-available datasets into a tool that can streamline communication 
about forecasted water levels, local elevations, and potentially impacted infrastructure during storm events that 
may cause coastal flooding (fig. 1). These maps are not designed to function as flood inundation maps, but to 
serve as a temporary tool to communicate about elevations in at-risk coastal communities until true inundation 
mapping can be completed. Pilot work to test the usefulness of this map format is presented for five 
communities: Kivalina, Shishmaref, Golovin, Shaktoolik, and Unalakleet. 
 

 
Figure 1. Graphical summary of the compilation of best available data sets to produce 
community-specific, color-indexed elevation maps.  
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Purpose/Need 
 
When an extreme storm event is forecast, it is imperative for local community leaders and emergency managers 
to quickly and effectively communicate with the NWS regarding:  

 How high floodwater may reach 

 From what direction(s) flooding may be most severe 

 Where impacts are most likely to occur 

 Which critical infrastructure is potentially at risk 

 How this event will differ from past storms at a local level 
 
Unfortunately, there are challenges that can impede this dialog. An emergency manager in Anchorage may not 
be familiar with the location of a village’s power supply; a community leader may not know the elevation of the 
evacuation road; a forecaster may use unfamiliar language that is confusing in an emergency context. For some 
simplified definitions of some common terms, please see Appendix 1. 
 
During the 2011 and 2013 fall storm seasons, Alaska NWS staff struggled to convey relevant coastal storm 
impacts to communities along the west coast of Alaska. Forecast water levels were expressed in units above 
local tide or above Mean Lower Low Water (MLLW); this did not effectively convey the threat to local decision 
makers. Staff with the State of Alaska Emergency Operations Center challenged the NWS to use language that 
community members could understand, suggesting forecasters describe potential impacts to critical 
infrastructure as a more effective approach.  
 
At this time, the full suite of data necessary for coastal flood inundation mapping is not yet available in many 
parts of Alaska. To meet the identified need for an interim tool, a widely-used map series that is color-indexed 
by elevation and linked to a table of relevant reference frames (surveyed elevations and tidal datums such as 
MLLW) may facilitate real-time discussions during storm events. In combination with community dialog, this 
work will contribute toward enhancing an ‘Impacts Catalog’ to assist the NWS in their decisions to issue 
warnings and further the goals of NOAA’s Weather-Ready Nation initiative. 
 

What are the differences between a Flood Inundation Map and a Color-Indexed Elevation Map? 
 
The color-indexed elevation maps in this series are not a substitute for flood inundation maps; the colored areas 
on these maps do not directly correspond to flood warning zones, but to pure elevations. When a storm surge 
impacts a community, local currents, wind, and waves will lead to different peak water levels in different areas. 
For example: 

 A low area in the middle of town may not flood if it is surrounded by higher elevation 

 Elevated ocean water levels may prevent drainage from a nearby river, leading to overflow flooding 
along the riverbanks 

 Large waves may break and run high up on one portion of a beach, while farther down the same beach 
a protective sandbar causes the waves to break offshore 

 
Unlike color-indexed elevation maps, flood inundation maps will account for these variables in local conditions 
by incorporating advanced models of where water will flow in a range of scenarios. Flood zones are established 
based on the likelihood that an event will occur in any given year (a 2-year flood zone has a 50/50 chance of 
flooding each year, like flipping a coin). The creation of flood inundation maps is a lengthy process that requires 
a detailed record of local conditions—data not yet available in many of Alaska’s small communities.  
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Approach and Community Selection 
 
To evaluate this new type of tool, DGGS worked with NWS to select five communities to include in this pilot 
project (fig. 2). The selection process was based on need (documented flood events), the possession of an 
established Local Hazard Mitigation Plan, and the availability of existing data required to compile these maps in 
a timely fashion. Minimal data needs include: 

1. Imagery and Linework 

Alaska Division of Community and Regional Affairs Community Profile Maps (DCRA, 2014) 

2. Detailed Surface Elevations 

Most recent lidar or photogrammetrically-derived digital elevation model 

3. A conversion factor between local water levels and elevations on land 

NOAA tidal datum with a tidal benchmark of known elevation (NGS-published height) 

4. Storm Surge Guidance 

NWS guidance location points with both storm surge and tidal prediction capabilities 

 
Figure 2. Location map of the five communities included in the pilot project. 

 
The production of color-indexed elevation maps and associated conversion tables varied based on the quality 
and format of the data listed above. Details about this process, including the specific source data and production 
steps, are provided for each community in Appendix 2 and summarized in table 1. A community feedback 
meeting was held on September 9, 2013, to identify critical infrastructure and ensure a useful format for the 
final publication.  
 

Intended Use 
 
The maps in this series are intended to facilitate two-way communication about situational storm surge impacts. 
Each map has highlighted elevation intervals in developed, low-lying areas; maps also highlight any critical 
infrastructure. The map sheets are all maintained separately to allow for re-versioning as vertical datums are 
refined in western Alaska. 
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Table 1. Summary of data sets used in the preparation of each color-indexed map. 

Community Shishmaref Kivalina Unalakleet Shaktoolik Golovin 

DCRA Map 2004 1999 2004 2004 2004 

Imagery 2004 (DCRA) 2013 (DCRA) 2014 2014 2004 

Elevation Model 2004 lidar 2004 lidar 2014 model 2014 model 2013 lidar 

Tidal Predictions Yes Yes Yes Yes No 

Tidal Datum Est. 2003 Est. 1985–86 Est. 2011 Est. 2010 Approx. 2012 

Surge Guidance Yes Limited Yes Yes Yes 

Local Hazard 
Mitigation Plan 

2010 2007 2008 2009 2008 

Existing flood map 
tools 

FEMA Flood 
Insurance Study 
(2009) 

No NRCS Floodplain 
Management Map 
(2003) 

USACE Coastal 
Flooding Analysis 
Maps (2011a) 

No 

 
Elevations can be defined relative to various reference frames, which can cause confusion when information is 
transmitted between different users. By supplying a conversion table with each map, users from different 
backgrounds can determine which colors correspond to the reference frame they are most comfortable with 
and communication can occur with a simplified color-based scheme (for example, see fig. 3). Each conversion 
table is accompanied by a graphic of significant infrastructure elevations as well as documented and modeled 
water levels in each community (compiled from U.S. Army Corps of Engineers [USACE], 2011b; Chapman and 
others, 2009; Kinsman and DeRaps, 2012). Combining this information with knowledge of local flood patterns, 
storm track, and considerations such as the absence or presence of ice in the nearshore, local planners can use 
these calculations to make immediate decisions for storm-response needs. NWS forecasters can also speak 
directly to local planners about at-risk infrastructure with a shared reference frame and visual aid by using these 
maps as a discussion platform. 
 
Please note the following disclosures/use limitations: 

 These maps illustrate elevations and are not intended for use in the definition of flood zones. Flood 
levels are not perfectly flat and will not directly correspond to specific elevations. 

 Vertical and horizontal accuracies vary by location. 

 Best available data sets in Alaska are not always up-to-date.  Temporal changes, human or naturally 
induced, could have occurred that would cause the elevations depicted on these map figures to no 
longer represent actual surface conditions.  

Examples:  ◊ Houses or infrastructure may have moved since DCRA linework was completed  

 ◊ Local engineering projects might raise a road or add a seawall 

 ◊ Beaches and sand spit change shape regularly 

 Colors are restricted to areas of known elevation; in some cases the best available elevation model does 
not cover the entire DCRA Community Map area. 
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Figure 3. A storm tide level is the sum of the surge forecast and the local tide prediction. For example, a storm surge forecast 

(10.0 feet MLLW) may be added to the local tide prediction at the projected time of landfall (2.2 feet below MLLW) to 

calculate the storm tide at peak surge (7.8 feet above MLLW). This same storm tide value may be reported in many ways: 

7.8 feet above MLLW, 7.0 feet above MSL or 6.1 feet above NAVD88. With the table in this report, these calculations (or 

additional setup/wave runup factors) can be simplified to “water levels that correspond to local elevations highlighted in 

green.” 

Recommendations 
 
This pilot work will be available in time for the peak of the 2014 coastal storm season. If used, feedback from 
local leaders and NWS staff will determine if this work is appropriate to extend to additional communities in 
Alaska. If this approach is continued, maps may be updated as existing datasets are improved and new products 
become available. 
 
An additional use for these maps is to share knowledge about what colors corresponded to the peak water 
levels in different parts of a community if a flood event does occur. This could provide valuable information to 
NWS to improve local impact catalogs and verify coastal flood forecasts and warnings. 
 
Ultimately, flood inundation maps can be developed that will replace these stopgap elevation tools. To promote 
the eventual development of flood inundation products throughout Alaska, an emphasis must be placed on 
collecting high-resolution (< 1 m ground spacing) elevation and bathymetry measurements in the coastal zone 
(vertical accuracies of <25 cm are recommended), enhancing tidal predictions and tidal datums, and improving 
storm surge models with descriptive storm surge recurrence intervals.  
 

Additional Resources 
 
Up-to-date storm surge information may be obtained from NWS advisories, warnings, and situational awareness 
bulletins (http://www.arh.noaa.gov/). For more technical users, storm surge and storm tide guidance is available 
for selected parts of Alaska from the NWS Meteorological Development Laboratory’s Extra-tropical Water Level 
website (http://www.nws.noaa.gov/mdl/etsurge/). 
 
We strongly encourage residents in small coastal communities to adopt and update a FEMA-approved Local 
Hazard Mitigation Plan and to review the Alaska Division of Homeland Security & Emergency Management 
(DHS&EM)’s 2013 Alaska Emergency Response Guide for Small Communities, which includes checklists, 
recommendations, and resources for local emergency managers. An additional way to prepare your community 
for future storm events is to adopt a Small Community Emergency Response Plan (SCERP). For additional 
information or to obtain a SCERP toolkit, please contact the Alaska DHS&EM. 
 

http://www.arh.noaa.gov/
http://www.nws.noaa.gov/mdl/etsurge/
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Appendix 1. Useful Definitions 
 
Types of Water Levels 
 
Many factors, including tides, atmospheric pressure, waves, and wind combine during an extreme storm to 
elevate water levels at the coast. Forecasters and scientists have specific names to describe each component 
that elevates the water level, and some components are more difficult to calculate than others. When all of 
these components are added together, the result is a prediction of the total water level at a particular location. 
 

 
COASTAL STORM WATER LEVEL 
COMPONENTS Full Definition 

How 
Determined Easy Explanation 

Mean Sea Level The average height of all 
water levels in a local 
area under normal 
conditions 

Tide gauge This is where the water 
level is usually located 

Tide Level Storm 
Tide 
Level 

Total 
Water 
Level 

Regular variation in the 
water level caused by 
sun/moon gravitational 
forces and the earth’s 
rotation 

Tidal 
predictions 
modeled by 
NOAA 

This includes both high and 
low tide levels under normal 
weather conditions 

Storm Surge Elevated ocean levels 
that arise from a 
combination of onshore-
directed wind stresses 
and reduced atmospheric 
pressure 

Forecasted by 
regional NWS 
ocean models 

This is the overall rise in the 
open ocean water level due 
to storm conditions 

Nearshore Setup An increase in water level 
due to waves and the 
shoreward transport of 
water 

Calculated or 
modeled 
based on local 
conditions and 
typical storm 
characteristics 

An additional rise in the 
water level along open 
coastlines during a storm as 
waves ‘pile up’ against the 
shore 

Wave Runup  The maximum height 
breaking waves can reach 
on a shoreface 

Calculated or 
modeled 
based on local 
conditions and 
typical storm 
characteristics 

Breaking waves have extra 
energy that can cause the 
water to rush up even 
higher in some locations. 
This is an elevation where 
your feet may be splashed 
but you are not standing in 
water. 
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Vertical Reference Frames (Datums) 
 
Vertical reference frames that are included on the conversion table have been selected based on their 
applicability to emergency response needs in the coastal zone. These datums, their primary uses, and definitions 
are summarized below. 
 
Mean Lower Low Water (MLLW) – in feet 

Commonly used: • by NWS forecasters 
• on NOAA nautical charts (depths) 
• to define the landward edge of United States waters 

Simple definition: The average height of the lowest water levels in a local area 

Formal Definition: Average of the lower low water height of each tidal day observed at a tide station over 
a 19-Year National Tidal Datum Epoch or a Modified 5-Year Epoch. For stations with 
shorter series (1–3 months is common in Alaska), comparison of simultaneous 
observations with a control tide station is made in order to derive the equivalent 
Modified or National Tidal Datum Epoch. 

 
Mean Sea Level (MSL) – in feet and meters 

Commonly used: • to report NOAA tide predictions 
• by coastal scientists and modelers 

Simple definition: The average height of all water levels in a local area 

Formal Definition: The arithmetic mean of hourly heights observed over a 19-Year National Tidal Datum 
Epoch or a Modified 5-Year Epoch. Shorter series (1–3 months is common in Alaska) 
are specified in the name; for example, monthly mean sea level and yearly mean sea 
level. 

 
North American Vertical Datum of 1988 (NAVD88) – in feet and meters 

Commonly used: • on topographic maps 
• by land surveyors and engineers 

Simple definition: The standard for land elevations in the United States 

Formal Definition: A standardized geodetic datum based on orthometric height (a height above the geoid 
or equipotential gravitational reference surface that approximates an idealized global 
sea surface). Orthometric heights may be determined by combining a measured height 
above the ellipsoid surface with a model of the geoid. NAVD88 elevations are obtained 
in this manner by combining the vertical component of the NAD83 ellipsoid, which can 
be measured using a GPS receiver or though differential leveling, with GEOID12A (the 
best available geoid model). 
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Appendix 2. Technical Documentation on Map Preparation 
 

Table of Color-Indexed Map Products (Sheets) 
 

Shishmaref  Shishmaref Numerical Elevation Table 1 
Color-Indexed Shishmaref Community Map Sheet 1 
Color-Indexed Shishmaref Community Map Sheet 2 
Color-Indexed Shishmaref Area Use Map Sheet 3 

Kivalina Kivalina Numerical Elevation Table 1 
Color-Indexed Kivalina Community Map Sheet 1 
Color-Indexed Kivalina Area Use Map Sheet 2 

Unalakleet Unalakleet Numerical Elevation Table 1 
Color-Indexed Unalakleet Community Map Sheet 1 
Color-Indexed Unalakleet Community Map Sheet 2 
Color-Indexed Unalakleet Community Map Sheet 3 
Color-Indexed Unalakleet Area Use Map Sheet 4 

Shaktoolik Shaktoolik Numerical Elevation Table 1 
Color-Indexed Shaktoolik Community Map Sheet 1 
Color-Indexed Shaktoolik Community Map Sheet 2 
Color-Indexed Shaktoolik Area Use Map Sheet 3 

Golovin Golovin Numerical Elevation Table 1 
Color-Indexed Golovin Community Map Sheet 1 
Color-Indexed Golovin Community Map Sheet 2 
Color-Indexed Golovin Area Use Map Sheet 3 

 

Table of Best Available Data 
 

Component Format Source Date 

SHISHMAREF 

Community and Area Maps (3) Annotated aerial imagery DCRA, 2014 2004 

Digital Elevation Model Interpolated lidar point-cloud NOAA and others, 2004 2004 

Tidal/Geodetic Datum Conversion Measured offset CO-OPS/NGS (NOAA, 2014) 2003 

KIVALINA 

Community and Area Maps (2) Annotated aerial imagery DCRA, 2014 1999 

Digital Elevation Model Interpolated lidar point-cloud NOAA and others, 2004 2004 

Tidal/Geodetic Datum Conversion  Measured offset CO-OPS/NGS (NOAA, 2014) 1986 

UNALAKLEET 

Community and Area Maps (4) Linework and annotations DCRA, 2014 2004 

Updated Imagery Aerial imagery DGGS (in production) 2014 

Digital Elevation Model Digital photogrammetry DGGS (in production) 2014 

Tidal/Geodetic Datum Conversion  Measured offset CO-OPS/NGS (NOAA, 2014) 2011 

SHAKTOOLIK 

Community and Area Maps (3) Linework and annotations DCRA, 2014 2004 

Updated Imagery Aerial imagery DGGS (in production) 2014 

Digital Elevation Model Digital photogrammetry DGGS (in production) 2014 

Tidal/Geodetic Datum Conversion  Measured offset CO-OPS/NGS (NOAA, 2014) 2010 

GOLOVIN 

Community and Area Maps (3) Annotated aerial imagery DCRA, 2014 2004 

Digital Elevation Model Interpolated lidar point-cloud DGGS (in production) 2013 

Tidal/Geodetic Datum Conversion  Estimated offset DGGS (unpublished) 2013 
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Vertical Datum Offset Calculations 
 
The local transformations between the geodetic and tidal datums presented below have been calculated using 
shared orthometric heights of a tidal benchmark in combination with local tidal station datum elevations from 
the 1983–2001 National Tidal Datum Epoch (fig. 4; NOAA, 2014; DGGS, 2014).  
 

 

Figure 4. Graphical explanation of how sole-station offset transformations are calculated. Elevations 
obtained using this method are only valid in the immediate vicinity of the original tide station (Re-
captioned illustration from NPS, 2011). 

 

Tidal station and benchmark used to generate datum conversion values 
 

Location 
Name 

Tide 
Station 

ID 

Tidal datum 
analysis period 

Benchmark used for vertical control 
NAVD88 orthometric 

height source Stamping 
NGS Position ID 

(PID) 

Shishmaref 
Inlet 2 

9469854 09/01/2003 – 
09/30/2003 

946 9854 B BBBH56 Shared OPUS solution 
9/20/2003 

Kivalina  9491253 09/06/2003 - 
09/27/2003 

(unstamped) BBBH52 Shared OPUS solution 
10/5/2003 

Unalakleet 9468333 07/01/2011 - 
08/31/2011 

8333 H 2011 BBCK34 Shared OPUS solution 
6/22/2011 

Shaktoolik 9468691 07/15/2010 - 
08/23/2010 

8691 A 2010 BBBZ37 Shared OPUS solution  
7/16/2010 

(Golovin) n/a 07/07/2012-
08/07/2012 

USLM 3651 1970 BBDJ67 Shared OPUS solution  
7/27/2013 
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Sources and Accuracies of Component Data - Shishmaref 
 
Community and Area Maps 
The DCRA basemaps were prepared in 2004 using an orthorectified aerial photo taken June 11, 2004. Property 
and utility data information was generated by Kawerak Inc. from readily available sources that were current as 
of December 2004.  
 
Digital Elevation Model 
The best available DEM for this community was derived from a lidar survey conducted in July and August 2004 
by the NOAA Coastal Services Center (NOAA, 2004). The native spatial reference system for this dataset is 
NAD83, with vertical coordinates defined by the GRS80 ellipsoid. The lidar point cloud contains only last returns 
with vertical point accuracies of 30 cm RMSE or better. 
 
Confidence Comments 
There is a spurious curvilinear offset in the 
lidar-derived DEM of less than 1 m in the 
vertical that runs approximately parallel to 
the open ocean coastline of Sarichef Island 
(see location in fig. 5).  Colored elevations 
in close proximity to these blunders should 
be used with caution.  The DEM coverage is 
incomplete over Sarichef Island on the 
DCRA maps; these gaps in coverage are 
shown as uncolored areas along the 
shoreline. 
 
Elevation intervals on the map are derived 
from 2004 source data. Temporal changes, 
human or naturally induced, could have 
occurred that would cause the elevations 
depicted on these map figures to no longer 
represent actual surface conditions.  
 
Notable Recent Changes: 

 An engineered rock revetment was constructed (from 2008 through 2010) along the open ocean side of 
Sarichef Island 
(see fig. 6). 

 
Highlighted 
Infrastructure: 

 Shishmaref High 
School 

 Church 
evacuation 
center 

  

Figure 6. Aerial Image of the rock revetment that is not included in the DEM or 
basemap imagery. 

 

Figure 5. Dashed red line indicates location of a vertical offset 
error in the lidar data for this area. 
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Sources and Accuracies of Component Data — Kivalina 
 
Community and Area Maps 
The DCRA basemaps were prepared in 1999 and an update is currently underway. For this project, the maps 
have been updated with an orthorectified aerial photo taken in 2013. Property and utility data information was 
generated from readily available sources that were current as of November 1999.  
 
Digital Elevation Model 
The best available DEM for this community was derived from a lidar survey conducted in July and August 2004 
by the NOAA Coastal Services Center (NOAA, 2004). The native spatial reference system for this dataset is 
NAD83, with vertical coordinates defined by the GRS80 ellipsoid. The lidar point cloud contains only last returns 
with vertical point accuracies of 30 cm RMSE or better. 
 
Confidence Comments 
There is a small offset in the lidar-derived DEM of less than 1 m in the vertical that runs approximately 
perpendicular to the open ocean coastline of Kivalina on the western edge of the Area Use figure (see location in 
fig. 7).  Colored elevations in close proximity to these blunders should be used with caution.  The DEM coverage 
is incomplete over the land area depicted on the DCRA maps; these gaps in coverage are shown as uncolored 
areas along the shoreline. 
 
Elevation intervals on the map 
are derived from 2004 source 
data. Temporal changes, 
human or naturally induced, 
could have occurred that 
would cause the elevations 
depicted on these map figures 
to no longer represent actual 
surface conditions.  
 
 
 
 
 
 
 
 
 
Notable Recent Changes: 

 An engineered rock revetment was constructed beginning in 2006 on the southeastern end of the island. 
This structure is visible in the 2013 basemap imagery but is not included in the best available elevation 
dataset. 

 Ongoing coastal processes have reshaped the sand spit at the eastern end of the island. 
 
Highlighted Infrastructure: 

 McQueen School 

 School tank farm 

 AVEC tank farm 
  

Figure 7. Dashed red line indicates location of a vertical offset error in the lidar 
data for this area. 
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Sources and Accuracies of Component Data — Unalakleet 
 
Community and Area Maps 
The DCRA basemaps were prepared in 2004 using an orthorectified aerial photo taken June 27, 2004. For this 
project, the maps have been updated with an orthorectified aerial photo taken September 21, 2014. Property 
and utility data information was generated by Kawerak Inc. from readily available sources, and was current as of 
December 2004. 
 
Digital Elevation Model 
The best available DEM for this community was derived from an aerial survey contracted in September 2014 by 
DGGS. The elevation data was generated by Fairbanks Fodar using a Structure from Motion photogrammetric 
approach. The native spatial reference system for this dataset is WGS84, with vertical coordinates in NAVD88. 
The vertical accuracy is estimated to be 25 cm RMSE or better in areas without dense vegetation. 
 
Confidence Comments 
The photogrammetric technique used to generate this DEM is in an experimental phase at DGGS; it is being 
tested for a range of applications in the coastal zone. Preliminary assessment of the DEM surface showed good 
agreement with 2011 DGGS ground control and with known past flood levels. This DEM is a significant 
improvement over a 2005 lidar-derived surface that predated the construction of an engineered rock revetment 
(2010; fig. 8) at the Unalakleet River inlet and the raising (+3 feet or 0.9 meters; 2005) of Beach Front Road. 
 
Elevation intervals on the map are derived from 2014 source data. Temporal changes, human or naturally 
induced, could have occurred that would cause the elevations depicted on these map figures to no longer 
represent actual surface conditions.  
 

 

Notable Recent Changes: 

 None identified in map area at this time. 
 
Highlighted Infrastructure:  

 None highlighted at this time.  
  

Figure 8. 3-dimensional model view of the Unalakleet revetment looking north from the inlet.  (2014 aerial 

image draped over DEM provided by Fairbanks Fodar, 2014). 
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Sources and Accuracies of Component Data — Shaktoolik 
 
Community and Area Maps 
The DCRA basemaps were prepared in 2004 using an orthorectified aerial photo taken June 27, 2004. For this 
project, the maps have been updated with an orthorectified aerial photo taken September 21, 2014. Property 
and utility data information was generated by Kawerak Inc. from readily available sources, and was current as of 
December 2004.  
 
Digital Elevation Model 
The best available DEM for this community was derived from an aerial survey contracted in September 2014 by 
DGGS. The elevation data were generated by Fairbanks Fodar using a Structure from Motion photogrammetric 
approach. The native spatial reference system for this dataset is WGS84, with vertical coordinates in NAVD88. 
The vertical accuracy is estimated to be 25 cm RMSE or better in areas without dense vegetation. 
 
Confidence Comments 
The photogrammetric technique used to 
generate this DEM is in an experimental 
phase at DGGS; it is being tested for a 
range of applications in the coastal zone. 
Preliminary assessment of the DEM 
surface showed good agreement with 
2011 DGGS ground control and with 
known past flood levels. This DEM is a 
significant improvement over a 2004 
photogrammetric DEM associated with 
the DCRA contour elevations that was 
very coarse, did not cover critical areas 
along the evacuation route, and did not 
reflect recent changes associated with 
erosion along the coast.  
 
Elevation intervals on the map are 
derived from 2014 source data. Temporal 
changes, human or naturally induced, 
could have occurred that would cause 
the elevations depicted on these map 
figures to no longer represent actual 
surface conditions.  
 
Notable Recent Changes:  

 The DEM includes a berm along the open-ocean coast that was constructed in 2014 as a locally-led 
project by Shaktoolik residents (fig. 9). 

 
Highlighted Infrastructure: 

 Shaktoolik School 

 City fuel tank farm 
  

Figure 9. 3-dimensional model view of the berm project under 

construction in front of the Shaktoolik School (2014 aerial image 

draped over DEM provided by Fairbanks Fodar, 2014). 
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Sources and Accuracies of Component Data — Golovin 
 
Community and Area Maps 
The DCRA basemaps were prepared in 2004 using an orthorectified aerial photo taken June 6, 2004. Property 
and utility data information was generated by Kawerak Inc. from readily available sources that were current as 
of December 2004.  
 
Digital Elevation Model 
The best available DEM for this community was derived from a lidar survey that was conducted in November 
2013 and was acquired for release by DGGS in September 2014. The native spatial reference system for this 
dataset is NAD83 (CORS96), with vertical coordinates in NAVD88 (GEOID09). The vertical point accuracies of the 
last returns are 35 cm RMSE or better. 
 
Confidence Comments 
The DEM coverage is incomplete over the area shown in the Golovin Area Use Map Sheet 1. The areas without 
elevation data are shown as uncolored areas of the map. There is no DEM coverage over the area shown in the 
Golovin Area Use Map Sheet 2. 
 
There is no published tidal datum for Golovin, Alaska. The presented tidal elevations are an approximation 
based on water level measurements conducted by DGGS in 2012. 
 
Elevation intervals on the map are derived from 2013 source data. Temporal changes, human or naturally 
induced, could have occurred that would cause the elevations depicted on these map figures to no longer 
represent actual surface conditions.  
 
Notable Recent Changes: 

 Prior to the 2013 storm season, a local short-term project resulted in the construction of a temporary 
levee along Antone Street, which is frequently overtopped by flood waters (see fig. 10).  
 

 

Figure 10. Temporary levee project from fall 2013 (photo by Carol Oliver, 2013). 

 
Highlighted Infrastructure: 

 M.L. Olson School 

 Power plant 

 City fuel tank farm 

 Health clinic 
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Production Process Steps 
 
Adapted from the methods presented in the Coastal Inundation Mapping Guidebook and other inundation map 
recommendations (NOAA, 2009; NOAA 2010). 
 
1. Digital Elevation Model 

A. Lidar-derived DEM source lidar processed during acquisition with automated tools available from the 
NOAA Digital Coast Data Access Viewer 

i. Output projection and/or datum transformation: NAD83, UTM (horizontal), NAVD88 (vertical) 

ii. Output format: 2 m, 32-bit GeoTiff raster derived from a minimum interpolation of the raw point 
cloud with small gap filling 

B. Elevation data derived from Structure from Motion (SFM) approach (Unalakleet and Shaktoolik) are 18 
to 19 cm raster products (WGS84) 

i. Datum transformation: NAD83, UTM (horizontal), NAVD88 (vertical) 

C. Raster DEM  Elevation-based polygon areas (ArcGIS processing) 

i. Reclassified continuous elevation raster into discrete elevation bins. Elevation bin spacing was 
selected to create evenly spaced colored intervals throughout the entire community, not just areas 
prone to inundation. 

ii. Smoothed edges of binned elevation raster using three iterations of the ‘Majority Filter’ function in 
ArcGIS. The input parameters (numbers of neighbors to use and replacement threshold) for the 
successive runs of the majority filter were eight and half, eight and half, and eight and majority. 

iii. Converted binned elevations to polygon layer. 

iv. Clipped elevation polygons to shoreline position. 

v. Clipped elevation polygons around buildings and infrastructure, and inland water bodies, as 
appropriate 

2. Aerial Photographs (1:9,600 scale; 1:6,000 and 1:14,400 for Kivalina; 9 cm resolution for Unalakleet and 
Shaktoolik) 

A. Orthorectified aerial images acquired from DCRA (Alaska State Plane, NAD83) 

B. Reprojected to NAD83, UTM 

3. DCRA Maps (source ungeoreferenced PDF) 

A. The community maps were produced using only a subset of DCRA text and linework to improve 
legibility. Text or linework not pertaining to buildings, utilities, landmarks, or prominent local features 
were removed when possible. Text and linework seen in the Area Use Map were not changed. 

B. Manually georeferenced DCRA text and linework were transferred to aerial photographs. 
 
Note: The rasters used to generate the elevation polygons in this study are a derived lidar point-cloud product, 
therefore the vertical accuracy of this surface is not better than the vertical accuracy of the original point 
returns. Sparse, low vegetation combined with the low-relief terrain is a favorable environment for interpolated 
lidar DEMs and a ‘minimum’ interpolation was used to produce low-biased surfaces. A comparison of stable 
areas in Shishmaref (such as the runway surface) revealed vertical differences of no more than 60 cm when 
compared to the interpolated raster (n=5).  
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Department of Natural Resources 
 

DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS 
 3354 College Road 

Fairbanks, Alaska 99709-3707 
Main: 907.451.5010 

Fax: 907.451.5050 

 Geologic Materials Center 

3651 Penland Parkway 

Anchorage, Alaska 99508 
Main: 907.696.0079 

Fax: 907.696.0078 

 
 
August 1, 2019 
 
Dennis Jennings 
City of Kotzebue 
258 Third Ave 
Kotzebue, AK 99752 
DJennings@Kotzebue.org 
 
Jennifer LeMay 
Lemay Engineering & Consulting, Inc. 
jlemay@lemayengineering.com  
 
 
Dear Mr. Jennings and Ms. LeMay: 
 
I was contacted June 25, 2019, by LeMay Engineering & Consulting, Inc., on behalf of the City 
of Kotzebue, looking to update storm water level data for the local hazard mitigation plan. The 
Alaska Division of Geological & Geophysical Surveys (DGGS) is charged by Alaska state 
statute to determine the potential for geologic hazards that impact Alaska’s people and 
infrastructure, and we welcome the opportunity to share this data.  
 
DGGS established a water level sensor on a bridge over a tidally influenced water body (“second 
bridge”) in Kotzebue in 2015. The original sensor was a satellite-telemetered, solar powered, 
ultrasonic depth sensor. A GNSS-GPS surveyed position was determined for the sensor so that 
water level data could be converted between relevant elevation datums (i.e., Mean Lower Low 
Water—MLLW, Mean Higher High Water—MHHW, and the North American Vertical Datum 
of 1988—NAVD88). The ultrasonic sensor experienced multiple outages due to icing, which 
may have occurred during high water events. In September 2018, the original sensor was 
replaced with a radar depth sensor in an attempt to provide more continuous water level data 
during inclement weather conditions. This sensor experienced a technical malfunction between 
December 2018 and June 2019, but was repaired June 6, 2019. These data have been 
preliminarily cleaned (spurious data removed) and analyzed to identify high water events for the 
time period of data coverage. Results are presented in figure 1 and table 1 below. Some high 
water events have associated photographic evidence of flooding (fig. 2 and fig. 3). 
 

mailto:DJennings@Kotzebue.org
mailto:jlemay@lemayengineering.com
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Figure 1. Water level time-series (blue) from various sensors installed at second bridge in 
Kotzebue between 2015 and 2019, including outages. The black line represents the elevation of 
water level below the bridge during a measured event where the airport road flooded (July 
2018). Water level measurements that exceeded the July 2018 water level elevation are 
identified by red asterisks. Water level elevations are provided in table 1. 
 
Table 1. Measured high water level events at Kotzebue. 

Date 
Water Level at 
Sensor (feet 
MLLW) 

Water Level 
Other Location 
(feet MLLW) 

Note 

Nov-70 - 9.17 
Glenn Gray and 
Associates (2013) 

25-Sep-15 4.28 -  

05-Jan-17 3.99 -  

12-Nov-17 4.34 - Photos in figure 2 

21-Dec-17 3.64 -  

20-Feb-18 4.81 -  

01-May-18 3.76 -  

18-Jul-18 3.54 2.73 Photos in figure 3 
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Figure 2. Photos of flooding at Kotzebue from the lagoon side of town, Airport Access Road, 
boat harbor, and Caribou Drive looking toward Lockhart Point, taken November 12, 2018. 
Credit: Chris Dankmeyer, Maniilaq Association, leonetwork.org. 
 

 
Figure 3. Photo of flooding on airport road being measured by Roberta Glenn, DGGS, taken July 
2019. Credit: Jacquelyn Overbeck, DGGS. 

http://www.leonetwork.org/
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In addition to measured high water events, the U.S. Army Corps of Engineers has conducted two 
modeling studies of storm surge at Kotzebue, one in 2009 as a part of a western Alaska regional 
model (Chapman and others, 2009) and one as a part of a Harbor Feasibility Study which is 
available in draft (U.S. Army Corps of Engineers, 2019). Since the draft modeling study was 
conducted utilizing more recent water level observations and completed for the Kotzebue Sound 
region (smaller model domain), the model results of top ten highest coastal storm surge events 
water levels are presented here (table 2).  
 

Table 2. Modeled top 10 surge event elevations at Kotzebue, Alaska (U.S. Army Corps of 
Engineers, 2019 draft; Appendix C). 

 
 
Both measured and modeled water level data may be used to update the local hazard mitigation 
plan for the community of Kotzebue. Modeled data from Chapman and others (2009) and U.S. 
Army Corps of Engineers (2019), however, were developed without data local to Kotzebue to 
validate the results. The measured dataset has only been deployed for a short time and has 
suffered from data outages. Additional feedback from local individuals about the frequency and 
magnitude of flooding at Kotzebue would greatly improve an assessment of Kotzebue’s flood 
vulnerability. 
 
Respectfully, 
 

 
Jacquelyn Overbeck 
Geologist and Program Manager, Coastal Hazards Program 
State of Alaska 
Department of Natural Resources 
Division of Geological & Geophysical Surveys 
907-750-6155 
jacquelyn.overbeck@alaska.gov  
 

mailto:jacquelyn.overbeck@alaska.gov
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