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MULTI- HAZARD, MULTI - JURISDICTIONAL MITIGATION PLAN
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funding of mitigation projects under Federal Hazard Mitigation Assistance grant
programs; and

WHEREAS, the City of Fairbanks is located within the Fairbanks North Star
Borough and. assisted with preparation of the Multi- Hazard, Multi- Jurisdictional
Mitigation Plan; and

WHEREAS, the Fairbanks North Star Borough Multi- Hazard, Multi- Jurisdictional

Mitigation Plan was reviewed and approved by the State of Alaska Division of
Homeland Security & Emergency Management and Federal Emergency Management
Agency, pending adoption by the Fairbanks North Star Borough Assembly, Fairbanks
City Council, and North Pole City Council; 

NOW, THEREFORE, BE IT RESOLVED by the City Council that the Fairbanks North
Star Borough Multi- Hazard, Multi- Jurisdictional Mitigation Plan is hereby adopted as an
official plan of the City of Fairbanks. 

PASSED, APPROVED and EFFECTIVE t is 23rd day of June, 2014. 

John Eberhart, City Mayor

AYES'. Gatewood, Walley, Anderson, Matherly, Hilling
WAYS: _ None ' 
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June 5, 2014

Ms. Ann Gravier

State Hazard Mitigation Planner

Alaska Division of Homeland Security
and Emergency Management

P.O. Box 5750

Fort Richardson, Alaska 99505 -5750

Dear Ms. Gravier: 

As requested, the U. S. Department of Homeland Security' s Federal Emergency Management
Agency ( FEMA) has completed a pre - adoption review of the Fairbanks North Star Borough
Hazard Mitigation Plait. The plan successfully contains the required criteria, excluding the
adoption, for hazard mitigation plans, as outlined in 44 CFR Part 201. This letter serves as Region

10' s commitment to approve the plan upon receiving documentation of its adoption by the
Community. 

The plan will not be formally approved by FEMA Until it is adopted. The Community is not eligible
for mitigation project grants until the plan is formally approved by FEMA. 

Please contact our Regional Mitigation Planning Manager ( Acting), Brett Holt, at ( 425) 487 - 4553
with any questions. 

r. 

Sincerely, 

JCw. C'- (& r—o

Tamra Biasco

Chief, Risk Analysis Branch

Mitigation Division

rewtttfcma. gov

U.S. Department or IIomeland Security
FEMA Region X
Federal Regional Cemer

130 228th Sucet, SW

Bothell. Wk 95021 -8627

FEMA
lYa fCC'J
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10' s commitment to approve the plan upon receiving documentation of its adoption by the
Community. 

The plan will not be formally approved by FEMA Until it is adopted. The Community is not eligible
for mitigation project grants until the plan is formally approved by FEMA. 

Please contact our Regional Mitigation Planning Manager ( Acting), Brett Holt, at ( 425) 487 - 4553
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1. Executive Summary
The intent of this plan is to meet the requirements of the Federal Emergency Management Agency

FEMA), as well as the State of Alaska Division of Homeland Security & Emergency Management

DHS &EM), in preparing the community for natural hazards and establishing area -wide pre -and post - 
disaster mitigation priorities. 

1. 01. Overview

There have been several iterations of a Multi - Jurisdictional Multi- Hazard Mitigation Plan ( HMP) since

2004, but no final draft has ever materialized. In 2012, a renewed interest in obtaining hazard

mitigation grant funding to prepare the community for hazard events led to a new push towards

completion. A series of meetings of the project steering committee comprised of representatives of

the City of Fairbanks, City of North Pole, and the Fairbanks North Star Borough — has provided guidance

and direction to staff preparing the HMP. Coordination the)n occurred between the HMP committee and

the local public safety agencies, public utility providers and other major stakeholders for review of the
plan and inclusion of local non - governmental priorities

The overall goals of the HMP are to: 

1. Eliminate and /or Reduce Loss of

2. Prevent and /or Reduce Property

3. Reduce Economic Impact

4. Preserve Natural Systems. 

5. Promote Out

6. Increase and

7. Enhance Coe

The HMP begins with- a, be'selli e community profilev risk assessment methodology. This is followed
by individual chapters thadetail a specific hazard' s characteristics, occurrence history and probability, 
and Action Matrices which identify mitigation,,projects for each hazard. The document concludes with a

multi- hazard chapter, detailing efforts which are necessary for general disaster preparation and the
possibility of combinedevents, such as an earthquake at forty below zero. 

The plan was reviewed' at eacch, df the local, state and federal levels. The first review was completed by
the Alaska DHS &EM whothen forwarded the plan to FEMA for pre - approval pending adoption by

Resolution by the FNSB Assembly, Fairbanks City Council, and North Pole City Council. The final plan
approval was issued by FEMA on Month XX, 201X. 

1. 02. Planning Process
The Fairbanks North Star Borough ( FNSB) Department of Community Planning has taken the lead role in

preparing the HMP for the Borough with support from the Cities of Fairbanks and North Pole. Other

stakeholders who provided input for the plan include representatives from local fire departments, 

utilities, resource management agencies, social service providers, and other state and local agencies. 

Requirement §201. 6( c)( 1) and §201.6(b)( 2)... See Planning Process and Methodology, page 2 -1. 
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At the early stages of plan development, the HMP concept was presented to the public at the Disaster

Preparedness Expo on September 28, 2013 where over 140 people learned about the hazards facing

their properties and understood the need for such a plan. After a draft plan was prepared by the

Steering Committee and Borough staff, the plan was then placed on a dedicated website at

htto: / /hazplan. fnsb.us for public review and comment. The plan was further presented during work

sessions at the city councils of both Fairbanks and North Pole, as well as to the Borough Planning

Commission and the Borough Assembly, prior to submittal to the state and federal authorities. 

Requirement §201. 6( b)( 1)... see Public Involvement, page 2 -5. 

The plan incorporated a variety of previous planning efforts and, required obtaining new and updated
data from state, local, and private sources. Requirement § 201:6(b)( 3) ... see Plan Development

Resources, page Error! Bookmark not defined.. 

The document is expected to be updated regularly as new infor made available and will also be

thoroughly revised on a five -year cycle. Representatives from theSteering Committee, or their

appointees and successors, will continue to meet regularly to keep the document useful and relevant. 
Requirement § 201. 6( c)( 4)( i) and § 201. 6( c)( 4)( iii) see Plan Monitoring, Evaluatiioon and Updating, 
page 2 -7. 

1. 03. Hazard Identification arid'] 

In 2004, the Fairbanks Local Emergency Plai

Star Borough was particularly- susceptible

seismic events, and volcanic -ash fz

hazards on a regular basis, and the

area -wide shortages ofsupplies and

activity in the immediateraeaaroui
traffic could have_a strong effect c
state' slgasoline and 97 %•ofall food! 
community to these hazard event! 
centers, underscores the

efforts. Requirement §20 . 

are

see

iingCommittee (LEFC) determined that the Fairbanks North

o five natural' hazards \floods, wildfires, severe weather, 

us parts ofthe - commumiy experience flood and wildfire
ue of severe weather events has the possibility of causing
of public utilities. While there is lesser seismic and volcanic
nk \ the potential for regional events to disrupt air and rail

3n\ rtaton of critical supplies to Fairbanks: 100% of the

shipped in from outside of Alaska. The vulnerability of the

d with its relative isolation from other major population

jical and well- organized planning and hazard mitigation
isk Assessment and Hazard Identification, page 9. 

The plan further identifies the Historic occurrence and scale of previous events in each individual

chapter. Estimations of' Uie, probability and location of future events include the vulnerability of each

community to those events:\_ Requirement § 201. 6( c)( 2)( i) and § 201.6( c)( 2)( ii) ... see Wildfire Hazard

Profile, page 7 -1; Seismic Event Hazard Profile, page 8 -1; Severe Weather Hazard Profile, page 8 -1; 

Severe Weather Hazard Profile, page 9 -1; Volcanic Ash Hazard Profile, page 10 -1; and Flood Hazard

Profile, page 11 -1. 

An inventory of the Borough' s repetitive loss properties and current flood hazard mitigation efforts
through the National Flood Insurance Program ( NFIP) can be found in the Flood Hazard Profile. 

Requirement §201. 6( c)( 2)( ii) ... see Continued Participation in the NFIP, page 11 -7. 

FNSB Hazard Mitigation Plan Page 1 -2



1. 04. Mitigation Strategies

The HMP inventories the abilities of the local municipalities, the Borough, and the emergency services

providers to make policies and laws, to plan and program projects and funding, and to respond to
hazard events. Requirement §201.6(c)( 3) ... see Community Profile, page 3 -1. 

The FNSB is the sole entity participating in the National Flood Insurance Program in the region, and the

authority of the Borough extends over the communities contained therein. Requirement §201. 6( c)( 3)( ii) 
see Continued Participation in the NFIP, page 11 -6. 

Through this process, the project team and the associated stakeholders have developed 7 goals to

mitigate hazards and 31 actions to meet those goals, including actionsand projects for new and existing
construction and infrastructure. These are contained within each individual chapter. Requirement

201.6( c)( 3)( i) ... see Wildfire Hazard Profile, 7 -1 Seismic E ve\\ xard Profile, page 8 -1; Severe

Weather Hazard Profile, page 9 -1; Volcanic Ash Hazard Profile, page, 104; and Flood Hazard Profile, 

page it -1. 

The Steering Committee developed basic
for each mitigation action and project, w

authority to plan for the hazard events
variety of city or service area type goven

see Wildfire Hazard Profile, page 7 -1; Sei

Profile, page 9 -1; Volcanic Ash•Hazard Prc

The HMP will be h

improvement plans, 

emergency response

Plan. Reauirement §: 

1.05. \Plan Adoption \ 

The plan is slated for adoption

entity givenplanning powers ui

areas have authoriity,for emere
of North Pole and\ Fairbanks

resolutions are included insthi

Resolutions at the beginning of

ening criteria to determine the' priority and cost - benefit

are also \ ntaied n) each specific hazard chapter. The
with the FNSB, but the ability to implement may rest in a

ds, Requirement §201. 6( c)( 3)( iii) and §201.6(c)( 3)( iv) ... 
EventHazard Profil\e page 8 -1; Severe Weather Hazard
page 10 =1ad Flood "Hazard Profile, page 11 -1. 

by integratingiihe mitigation planning efforts into capital
hensive Plan the FNSand City Code of Ordinances, area

atin planning efforts like the Community Wildfire Protection
Ian Approval and Implementation, page 2 -6. 

the Ass ; ly of the Fairbanks North Star Borough as the municipal
Waska Statute Sec. 29. 35. 180. While the Borough and its fire service

y preparedness and response in the unincorporated areas, the Cities

vel authority for those actions within their limits. The adopting
xument for reference. Requirement § 201.6(c)( 5) ... see Enabling
s document. 
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2. Introduction

Hazard mitigation planning seeks to minimize the impacts of a natural disaster before it occurs by

identifying and profiling local hazards, assessing vulnerability of communities and facilities, and

identifying mitigation actions to reduce risk to life and property. Mitigation actions may include long

term capital improvement projects, policy changes to ordinances or existing plans, and public education

and outreach. The ultimate goal of any mitigation action is the long -term protection of people and

property. 

This Multi- Jurisdictional Multi- Hazard Mitigation Plan ( HMP) is joinily prepared by multiple jurisdictions
within the borders of the Fairbanks North Star Borough ( FNSB) lt` profiles five natural hazards — flood, 

wildfire, severe weather, seismic events, and volcanic ash assesses community vulnerability and risk

associated with these hazards, and presents mitigation. strategiesfor each hazard in order to reduce or

eliminate human and economic losses associated withnatural disaste \\ 

The primary goal and intent of this HMP is to re(dNuideloss of life and pr \ \ da to natural hazards

that occur in our community and to foster community resilience.inthe face of these.disasters, 

2. 01. Planning Process and

This HMP is the result of nearly a dec

strategies. Borough and City officials

comprised of the FNSB Emergency OF

Health and Safety Officer, Jocafre, chie
hazard mitigation goals. a

was never adopted by tl

Management Agencv,( FEi

Borough. 

boutNhizard mitigation planning, goals, and

ird Mitigation Steering Committee in 2005, 

NSB, Emergency Operations Manager, FNSB
Y

taff;•an 'private consultants. An initial set of

re developed with public input, but the plan

it ever presented to the Federal Emergency

resurrected in 2010 by the FNSB Emergency

id information, but this plan, too, was not

Despite these previous efforts\ to" draft and 'adopt a hazard mitigation plan, as of January 2013, the

Borough did not, have an official HE MP. Beca sue FNSB, the City of Fairbanks, the City of North Pole, and
the unincorporated ccmmunitiesl within the Borough are at risk for natural hazards, a new Hazard

Mitigation Steering Committee comprised of representatives from the Borough, the City of Fairbanks, 
the City of North Pole, an& emergency response personnel (see Table 2 -1) formed to finalize and adopt a
plan. An approved hazard mitigation plan enables the Borough and its communities to access financial

and technical assistance from Federal and State resources, thereby preventing human and economic

losses before they occur and increasing response capabilities in the event of a natural disaster. 
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Table 2 -1: 2013 FNSB Hazard Mitigation Steering Committee

Narne

Jae Hill, Chair

Organization

FNSB — Deputy Director, Community Planning
David Gibbs FNSB — Director, Emergency Operations
Warren Cummings City of Fairbanks — Fire Chief
Ernie Misewicz City of Fairbanks — Deputy Fire Chief
Michael Schmetzer City of Fairbanks — Director of Public Works and City Engineer
Jackson C. Fox City of Fairbanks — Planning & Permitting Manager
Bill Butler City of North Pole — Director of City Services

Doug Sims FNSB — Floodplain Administrator, 

The benefits of developing a multi - jurisdictional

Improved communication and coordinatio

Comprehensive mitigation approaches to

Resource- and cost- sharing thaticrease e

Clear organizational structure assigning rea , 

opportunities for increased participation 15

public. 

In compliance with IV

the Cities of Fairbar

Designated Places ( CI

existing Federal, StatE

University of'Alaka
found inSection 2. 05. 

The HMP addr

specific to the

hazard profiles, 

LWA

jurisd

Hazard Mitieatiori Plan

ns and other?egional entities; 

Ig multiple jurisdictions; 
e duplication ofefforts; and

creating

and members of the

this Plan coordinates with

NorthIPole, and seeks to include the fifteen unincorporated Census

n' he, Borough TheHMP incorporates information and strategies from
al guidelin ès*andd' plans \ aswell as scientific reports and studies from the

s, various State departments, and the USGS. A full list of resources can be

the Borodgh8and unincorporated communities; any information and strategies

of Fairbanks and North Pole are included within community profile descriptions, 

ritaested Proiects sections. 

2.02. Hazard Mitigation Planning Requirements
This plan has been prepared incoordination with the Alaska Division of Homeland Security & Emergency

Management ( DHS & EM) to fulfill grant funding requirements in the Disaster Mitigation Act of 2000
DMA). This Federal law, passed on October 30, 2000, provides the legal basis for FEMA mitigation plan

requirements for grant assistance from Federal Hazard Mitigation Assistance (HMA) programs. 

44CFR § 201. 6
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The HMA grant programs present important opportunities to protect individuals and property from

natural hazards by implementing the actions and projects identified in this plan while reducing reliance
on Federal Disaster Funds. When drafting HMA, Congress defined a mitigation planning process that

can reduce a community' s exposure to natural hazard risk, therefore decreasing dependence on Federal

Disaster Funds. The HMA program within FEMA provides pre- disaster mitigation grants annually to

States, Territories, Tribes and local communities that have adopted a FEMA- approved hazard mitigation

plan. 

In addition to meeting the DMA requirements, this plan also addresses the Local Flood Mitigation Plan
requirements of the Flood Mitigation Assistance ( FMA) grant program. z The goal of the FMA grant
program is to reduce or eliminate flood insurance claims undertheNational Flood Insurance Program
NFIP), particularly by mitigating repetitive loss ( RL) and severe ( SRL) properties. 

2. 03. Grant Programs with Mitigation PlanRequirements

Five FEMA grant programs provide funding to local communities that have \a FEMA approved State and
local hazard mitigation plan. Two of the grant& reauthorized under theStfford Act and DMA, and
three are authorized under the National Flood Insurance\ Program( NFIP) and Flood\ Insurance Reform

Act. n V

Hazard Mitigation Grant Program ( HMGP), provides grants to-,States, Tribes, and local entities to

implement long -term hazard mitigation measuers-during the immediate recovery period after a disaster
declaration. Projects seeking-funding must demonstrate long-term reductions in hazard exposure, and

can be used to protect either- private or public property. /This. fun_ ding isawarded on a 75% Federal /25% 

non - Federal cost sharebas\ 

Pre - Disaster Mitigation (PPDM), provides•funding to State, Tribes and local entities, including universities, 

for hazaj,mitin mp\ ning\ nd projectimplementation prior to a disaster event. PDM raises
awareness of natural- hazards and•risks, while reducing the nation' s disaster losses by encouraging long- 
term planning and the implementation of cost - effective mitigation measures. Grants under the PDM
program are competitive, and' areawarded\ on 75% Federal /25% non - Federal cost share basis. 

Flood Mitigat \ sistance ( F\) p1rovides\ f1ding from the National Flood Insurance Fund to States, 

Tribes and local entities to apply mitigation measures in reducing flood losses to properties insured
under the NFIP. FMA, granttss fund /technical studies, planning, and short- and long -term mitigation
projects that reduce or eliminate flood insurance claims under the NFIP for repetitive loss and severe

repetitive loss properties. Grants are typically awarded on a 75% Federal /25% non - Federal cost share

basis. 

Severe Repetitive Loss ( SRL) provides grants to reduce or eliminate long term risk of flood damage to

residential structures insured under the NFIP. To qualify for SRL mitigation project funding, a structure

2 NATIONAL FLOOD INSURANCE ACT OF 1968 ( 42 USC 4101C § 1366, AS AMENDED BY PUBLIC LAW 108- 

204
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must have at least four NFIP claim payments over $ 5, 000 each, when at least two such claims occur

within any 10 year period and the cumulative amount of claim payments exceeds $ 20, 000. SRL grants

are typically awarded on a 75% Federal /25% non - Federal cost share basis. 

Repetitive Flood Claim ( RFC) provides funding to reduce or eliminate long term risk of recurring flood
damage to residential and non - residential structures insured under the NFIP. Funding is made available

annually to State and local governments to reduce flood damage to structures that have had one or

more insurance claim payments for flood damages. Projects funded under the RFC program are eligible

for up to 100% Federal assistance. This grant program has been used in the FNSB to elevate a
residential structure in Salcha that was subject to repetitive flood damages and insurance claims. 

2. 04. Organization of the Multi-jurisdiction

The Steering Committee decided to organize the plan

various hazards; in this manner, each chapter canibe

independently from other chapters in the document As

chapter may be included separately as attachments ellat
benefit of this structure is that as more complete z; dNg
Wildfire Protection Plan ( CWPP), the Committee can inc

forthe appropriate chapter. 

2.05. Plan Development

1. State ofAlaska Hazard* 
2. FEMA Guides: 

a. Local,Mitiaa> 

Multi - Hazard Mitigation Plan

by usingg standalone chapters related to the
utilized asa separate resource and revised

applications a\ made for various grants, each
ing to purpose, need, and authority. The final
orous plans are adopted, such as a Community

roporate,,that document as\afull replacement

b. Local Mifigation Plan Review Guide\ Oet. 1, 2011, FEMA: 

and Estimating Losses, August 2001, 

Worksheets, Appendix ,, Mitigation Planning How -To Series: hnas: 11s3- us- oov -west- 

3. Commun`ty,Wildfire Protection Plan fiirAt -Risk Communities in the Fairbanks North Star

Borough, Phase  Octobe j30! 2006, State of Alaska, Division of Forestry, Fairbanks Area Office. 
Alaska InteragencyWildland Fire Management Plan, 2010: 

4. Alaska Climate ResearchCenter: hno: / /akdimate.ora

5. The Arctic: All About Arctic Climatology and Meteorology, The National Snow and Ice Data
Center: htti): / /nsidc.org/ cryosphere /arctic - meteorology /climate vs weather html

6. Actions to take for ash fall? U. S. Geological Survey, Volcanic Ash: Effects & Strategies: 
hno: / /voicanoes, usgs.gay /ash /todo.html

7. Alaska Earthquake Information Center, University of Alaska, Geophysical Institute: 
www.ei.alaska.edu /research /seismo

8. USGS Earthquake Probability Mapping, 2013: 
https• / /geohazards usgs gov /eaprob /2009 /index phphttr)s : / /Reohazards uses gov /eaorob /2009 /index oho

9. Fairbanks North Star Borough Regional Comprehensive Plan, September 13, 2005: 
fto:/ / co. fairbanks.ak.us /mans /maps /comprehensive road plan odf
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10. North Pole Land Use Plan, January 28, 2010: 
htto: / /www.co. fa irbanks.ak. us /communitvola n ning /N P % 20La nd %2OUse %20PIan.odf

11. Multiyear Training and Exercise Plan, 2012 - 2014, April 9, 2012, Fairbanks North Star Borough
Emergency Management: 
http: / /www.co. fairbanks.ak. us /Emerp,ency0perations /DisasterPreoaredness /FNSBTra inExcercisePla n. pdfhtto: / /www. 

co. fairbanks .ak.us /Emergencv0oerations /DisasterPreoaredness /FNSBTrain ExcercisePlan. pdf

12. Alaska Department of Commerce, Community and Economic Development, Community and
Regional Affairs: htto: // commerce .alaska. gm /cra /DCRAExtemal/ 

13. FNSB Flood Insurance Study; January 2, 1992; Federal Emergency Management Agency
14. FNSB Community Economic Development Strategy (CEDS); April 14, 2011. 

15. Mitigation Ideas; a Resource for Reducing Risk to Natural Hazard; January 2013; FEMA

2. 06. Public Involvement

The Committee initially met on February 13, 2013 to review, pr6vio` hazard mitigation planning efforts
and determine a timeline for this HMP. The Committeeproposed that a draft plan, complete with
hazard profiles, vulnerability analyses, and a review ad update processs, be completed by September
2013. After review, the draft plan would be circluated for public comment \\ 

On September 28, 2013, the Committee manned a boot) 

to distribute information and gatherfeedback from
vulnerability, and mitigation ideas. Eighthund\ dand tl
participated in activities at the HMP booth \ Participan? 

map of the Borough ind cating wildfire, subsidenceai

residences, planning staff gaged, participantsin jd

homes to potential hazard areasand the intent of tl

provide feedback withconerns or ideas related to the
the Borough identified _ their—residential locations on the
within the-City of North-Pole and 93 wifhiKthe umncorp

iat the-1011 Fairbanks Area Preparedness Expo

thepublic relating to prioritization of risk, 
iirtyight residents attended the Expo, and 132
s were encouraged to locate their homes on a

id' flood hazar&zones. Upon identifying their

iajguea outthe spatial relationship of their

ie HMP> Al participants were encouraged to

plan. One hundred and thirty -two residents of

map provided: 32 within the City of Fairbanks, 7

rated areas of the FNSB. 

In addition to the booth; the Committee gave a -30 minute public presentation about the HMP. 

Interestd'Expo attendees unable to participate at the booth or watch the presentation were provided a
newsletter describing the purpose and benefits of a hazard mitigation plan, with requests for input. 
The newsletterwasalso distributed` at the Fox Store, Chatanika Lodge, and Ester and Goldstream fire
stations. 

On November 21, 2013, the Steering Committee hosted a stakeholders' meeting. Invitees included local
business leaders, representatives from utilities companies, and other special interest groups with

ownership of critical facilities and infrastructure in the FNSB and Cities of Fairbanks and North Pole. The
attendees voiced concerns about hazard risks and provided ideas for potential future mitigation projects

addressing those concerns. 

A series of work sessions were also conducted with the lawmaking bodies of the local municipalities: the

City of Fairbanks on January 6, 2014; the City of North Pole on January 6, 2014, and the FNSB Assembly
on January 23, 2014. 
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Other public meetings were held. A public involvement index consisting of the newsletter, 
presentations, minutes and sign in sheets are included (Appendix A, Public Involvement). 

In January 2014, the draft HMP was finalized for submittal to DHS & EM and FEMA. Prior to submittal, a

FNSB Hazard Mitigation Plan website was created with the HMP and tools encouraging public

participation and comment. Announcements advertising this website and soliciting public comment
were posted in local newspapers and newsletters, on the Borough website, and in public locations

including the library, community centers, and public schools in the Borough, Cities of Fairbanks and

North Pole, and unincorporated communities. A summary of the public outreach strategy and tools can
be found in Appendix A: Public Involvement. 

The Borough will continue to involve the public in the HMP process. A current copy of the adopted plan
and subsequent annual review reports will be maintainedionline \-\at the Borough website, at the

Borough' s Planning and Emergency Operations Departtints, as well,as the City Halls in Fairbanks and
North Pole and the Noel Wien public library. Locationsof the plan will

2. 07. Plan Approval and Im

The process by which the plan was approved and adopt

reviewed at each of the local, state, and federal levels. 
DHS & EM who then forwarded the plan to-FEMA for-pre- 

FNSB Assembly, Fairbanks City Council, and North Pole

by FEMA on Month XX, 201X: Copies of the FNSB and Cl

are included at the beginningof'this HMP document -Tl
responsible for review and-approvalof1f all future plan up

1 V\ 

online. 

outlined in the figure below. The plan was

e first review was completed by the Alaska
rovalpending adoption by Resolution by the
Council. The final plan approval was issued

iuncil Resolutions and FEMA approval letter
officals.will receive annual reports and are

Figure 2 -1: Hazard Mitigation Plan Approval & Adoption Process

The HMP will be incorporated into existing plans as applicable according to each plan' s review schedule: 
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Table 2 -2: Existing Plans

Fairbanks North Star Borough Documents

FNSB Regional Comprehensive Plan

Completed

2005

Next Review

As needed, 

FNSB Legislative Priorities Annually Annually

FNSB Comprehensive Road Plan 1991 As needed

North Pole Land Use Plan 2010 As needed

FNSB Comprehensive Economic Development Strategy 2011 Annual

FNSB Comprehensive Review of Emergency Medical Services 2011

FNSB Subdivision Ordinance 2012 As needed

Comprehensive Emergency Management Plan 2013 Annually

City of Fairbanks Emergency Operations Plan 2014 Annually

City of North Pole Emergency Operations Plan 2b14 Annually

2.08. Plan Monitoring, Evaluation

Disaster Mitigation Act planning

process that includes: 

A section describing the method and,,. 
mitigation plan within a five -year cycl

A mechanism forepartptingjurisdic
plan into otherplanningdocuments, 
A public partiispatibn strategy for the

Plan

from

Multi- jurisdictional plans rqud

individually reviewed and docum
two months prior.to the schedul

Borough Assembly and Fairbanks

The annual reports will be comp

the FNSB Emergency Operatiom

Pole for review of the following: 

riegwre' an \ it mo

heul \\ on

om te \ the

toying, 
evaluav , 

and updating

process

luating, and updating the

irements of the mitigation

the FNSBCom \ nity Planning Department and representatives

ole via an annual- review questionnaire and progress report (see

nts) from agencies and departments in participating jurisdictions. 
implementation in each participating jurisdiction must be

the,review questionnaire and progress report will be submitted

nning meeting date. A compiled report will be submitted to the
orth Pale City Councils and noticed to the public. 

ed by the FNSB Department of Community Planning and provided to
Director and representatives from the cities of Fairbanks and North

Temporal compliance with mitigation requirements; 

Procedural efficiency; 

Public outreach during the implementation of mitigation actions; 

3 DMA § 201. 6( c)( 4)( t) 
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Updates of hazard profiles and activity during the past five years; 

Updates to the vulnerability analysis regarding new critical facilities or infrastructure; 

Changes in development patterns; 

New resources available to implement mitigation planning; 

Present goal applicability; 

Progress of mitigation plan actions; and

Prioritization of existing or additional mitigation measures revised as necessary. 

While annual review and minor updates ( as needed) occur on an annual basis, the HMP will undergo

major revision, updates, and resubmission to FEMA every fiveyears for continued grant eligibility. 
These five -year updates must demonstrate progress in hazard mitigation and risk reduction overtime. A
plan update is not an appendix to the previously approved plan - andmust stand alone on its own. 

Figure 2 -2: Five -Year Hazard Mitigation Planning Cycle
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3. Community Profile
The Fairbanks North Star Borough is located in the heart of Interior Alaska and is the second - largest

population center and fourth - largest borough in the state. The FNSB encompasses 7, 361 square miles of

land and 77. 8 square miles of water. It serves as the hub for the Interior and northern half of the state

with large regional hospitals, health centers and road, rail and air connections to the rest of Alaska and

the Lower 48. It is also home to an Army base, Air Force base and the oldest and second - largest
university campus in the state. 

The Borough' s two incorporated cities, Fairbanks and North Pole! 
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3. 01. History

In 1901, Captain E. T. Barnette established a trading post on the Chena River when he was stranded on

his way to gold fields discovered in Tanacross. This trading post, initially home to a modest 5, 600

individuals, grew into the modern -day City of Fairbanks. At the time, the population was primarily
Native, but the 1902 gold discovery a mere 16 miles north of the post brought an influx of settlers from

America and European countries. By 1903 Fairbanks had become well - established as a gold mining

town and by the end of the year the City of Fairbanks had been incorporated. The gold discovery

swelled the population to 13, 064 by 1910. By World War I much of the easy -to -reach gold had been

extracted, leading to economic and population decline in Fairbanks./\ 

Early transportation of goods and supplies into and out of the settlement relied on sternwheeler river

boats. The completion of Alaska Railroad in 1923 sign ificantly"sdecreased shipping on the river and
hastened the development of Fairbanks by offering more efficient delivery of goods and supplies. World
affairs in Europe and Russia, combined with the new of` the\\

irbanks
area, led to the

establishment of the US Army garrison Fort Wainwright ( originally the Ladd Army Airfield) in 1939 and
Eielson Air Force Base ( originally the Mile 26 satellite airfield) in 1943, triggering new economic
development and population growth. In 1944, the area betweenFort Wainwrigh\ an\d, Eielson Air Force
Base was homesteaded by Bon V. and( Bernice Davis, and shortlythereafter the Alaska - Railroad built the
Davis Siding along its spur line to Eielsn \a tRe, homestead: \ Ih 1952, Dahl and Gaske Development

Company purchased the Davis homestead, subdivided it, and renamed it North Pole in the hope of

attracting a toy manufact er -tome area. The City of North, Pole was incorporated on January 15, 1953, 

from portions of the original Davis homestead and an adjacent homestead owned by James Ford. 

After President Dwight\ D.` Eisenhower' signed the State of Alaska into the United States in 1959, the

Alaska Legislature passedtheMandatory- Borough Actof 1963 requiring the state' s most populous areas
to form organized, boroughs. ThisAct established the Fairbanks North Star Borough in 1964 and seated
the Assembly in the, City\\ F Fairbanks. Statehood, an improved transportation system between
Anchorage and Fairbanks nd the preservation of Denali National Park contributed to economic

diversification and revitalizationduring th\e\ 1960' s. The 1968 discovery of oil on Alaska' s North Slope

was another economic boon to the areaas construction of the Trans - Alaska Pipeline began in 1974
When completed>the.800 mile pipeline transported crude oil from Prudhoe Bay on the northern shore

of Alaska through the greater Fairbanks area before terminating at the port of Valdez for worldwide
shipment via ocean goingoil_,tankers. After the pipeline' s completion, population abruptly declined
within the Borough. Over the next forty years slow but steady population growth has contributed to a
diverse and stable economy serving the approximately 100, 000 people living in the Borough today. 

The FNSB was established as a second -class borough on January 1, 1964, by the State of Alaska

Mandatory Borough Act of 1963. The Borough is a unit of local government analogous to a county with

school district powers. Its charter provided for the mandatory powers of property assessment and

taxation, administration of public schools, and planning and zoning. Additional powers have been

assumed by the voters or added by Alaska Statutes, including platting, parks and recreation, 
administration of a public library, operation of public transportation, operation of limited health and
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social services, animal control, emergency communication services (enhanced 911), solid waste disposal, 

flood control, air pollution control, and tourism & marketing funded by hotel -motel room taxes. 

Figure 3 -1: land Ownership

Note: " Other" includes land owned by the Cities of
such as UAF, and Native corporations. \ \ 

The Borough has a nine - person

Administrative Officer for a three -y

manages the everyday operatioionsc
Mayor is in charge of \thebudget a

are elected at large, on a nonparti! 

the budget, sets the millrate4or

among other tasks. 

n from

Assembly, providing` 
deliberations on mat

has been brought to

assembly committee, 

h

North Star

institutions

y ' and ` a directly= elected mayor serving as the Chief

The May an introduce legislation, has veto power, and

ugh. In additiontwoverseeing Borough administration, the
improvements thine the FNSB. The Assembly members

for overlapping three -year terms. The Assembly approves
and appropriates funds to provide for Borough services

the City WFaitbanks, City of' North Pole, and the School Board is selected
olicies and serve, aterm provided by the respective city or school board. The
as delegates betweentheir respective Councils and Board and the Borough
ormation about significant issues and activity. A delegate may participate in all

rs before the Assembly; however, they are not permitted to vote once a matter
uestion. / The presiding officer may seat a city or school board delegate on any11

Non - areawide powers are exercised in the geographic area of the Borough, excluding the incorporated

areas of Fairbanks and North Pole. Those powers are emergency disaster, emergency medical services, 

solid waste collection and economic development. In addition, the Borough is also responsible for more

than one hundred active service areas. Service areas are smaller jurisdictions within the FNSB that

provide certain specific services, such as road installation and maintenance, fire protection, sewer and

water, or streetlights. The Borough Mayor appoints volunteer commissioners, who are confirmed by
the Borough Assembly, to oversee the affairs of each service area. 
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Taxes levied on an areawide basis may only be expended on areawide functions. Likewise, taxes levied

on a non - areawide basis or within a service area may only be expended on the geographic area that was

taxed. However, in accordance with a statutory exception, the Borough expends some areawide taxes

on economic development ( a non - areawide power) in conformity with an agreement between the

Borough and the Cities of Fairbanks and North Pole ( Financial Services Dept. 2011). 

The City of Fairbanks was incorporated on November 10, 1903, and the City of North Pole was

incorporated on January 16, 1953. Both of their charters provide for a Council -Mayor form of

government with City Councils, each comprised of the Mayor and six elected Council members, to enact

laws, ordinances, resolutions and administrative orders. 

Table 3 -2: Community Administration:Contacts
n \ 

FNSB City of Fairbanks

Luke Hopkins, Mayor John Eberhart, Mayor

809 Pioneer Rd. 800 Cushman St. 

PO Box 71267 Fairbanks, AK 99701

Fairbanks, AK 99707 Phone: ( 907) 459 -6793

Phone: ( 907) 459 -1000 Fax: ( 907) 459 -6787

Fax: ( 907) 459 -1102 ( Mayor' s Office) Email: ieberhartPci. fairbanks.ak. us

Web: http: / /www.fairbanksalaska. usEmail: mavorOfnsb.us

Web: htto: / /www.co. fairbanks. ak. us

City of North Pole \ FNSB School District

Bryce Ward, Mayor Peter Lewis, Superintendent

123 SnowmanLank
North Po16K 99705

Phone: 907 - 488 -8584

520 FifthAvenue v
Fairbanks AK 99701

Phone: 907-452- 2000

Fax: 907- 

hlolealaska. oM

Fax: 907- 451 -6008 (Human Resources) 

Email: brvce.ward( a0noI: a' web @kl2northstar.ore

Webthtp: //w nortFroolealaska. co\ Web: http: / /www.kl2northstar.orR

Doyon, Limited Tanana Chiefs Conference

Aaron M. Schutt, President and CEO Jerry Isaac, President

1 Doyon Place, Suite 300 122 1" Avenue

Fairbanks, AK 99701 Fairbanks, AK 99701

Phone: 907 - 459 -2000 Phone: 907 - 452 -8251

Fax: 907 - 459 -2060 Fax: 907 - 459- 3850( Administration) 

Email: infoPdovon.com Email: infoPtananachiefs.ore

Web: http:// www.doyon. corn Web: http: / /ẁww.tananachiefs. org

Fairbanks Native Association

Audrey Jones, Board' President

605 Hughes Avenue, Suite 100

Fairbanks, Alaska 99701

907) 452 -1648

Web: http: / /www.fairbanksnative.org
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3. 02. Alaska Native Corporations

Alaska Native Corporations, created under the Alaska Native Claims Settlement Act of 1791 ( ANCSA) to

serve regions and villages and administer land entitlement and monetary compensation under the Act, 

play an important role in the FNSB economy. These corporations own, operate, and manage various

development projects and businesses in the FNSB and statewide, and several Alaska Native Regional

Corporations operate subsidiaries in the FNSB. There are 12 land -based regional corporations and 220

village corporations across the State. Regional and Village corporations serve their shareholders

through dividends, workforce training, employment opportunities, charitable contributions, and social

and cultural leadership. /\ 

Doyon, Limited, an Interior Regional Native Corporation, is heat

listed as one of the state' s top 49 Alaskan owned and operatedd
landowner in Alaska with 11. 4 million acres of land in Iriterior Al

Under the provisions of ANCSA Doyon will receiv/ paproximatel
Alaska .4 Doyon is focused on protection of traditional use and

natural resources for the benefit of its shareholders. Doyon, 

companies in industries including oil
tourism;' ( Doyon, Limited n. d.). 

3.03. Socioeconomics

The FNSB is the second la

approximately 13. 7% oMhe

FNSB' s population have type

population growth bettween< 

Trans - Alaska Pipeline system

linear regression on

140,000

120,000

100,000

80,000

60,000

40,000

20,000

1970 1980

gas, natu

was

data

1990

uartered in Fairbanks and is regularly

sfnesses. Doyon is the largest private

kwand,has over 18,000 shareholders. 
1. 1 million more acres across Interior
2sponsible co\ mic development of

i \ ted ' operates a diverse family of

velopment, Rovernment contract and

i' th\ State\ f Alaska with 97, 581 residents

rding to,the 2010 U. S. Census. Changes in the
a/ nd detli of the regional economy. Rapid

influenced by the construction of the 800 -mile

tic expansion. The Borough' s population has

d to continue into the future. Using a simple
estimates can be projected out to 2030. 

Projection - 2010 -2030

2000 2010 2020 2030

SOURCE: US CENSUS, STATE OF ALASKA DEPARTMENT OF LABOR AND WORKFORCE DEVELOPMENT

4 43 USC CHAPTER 33
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The median age of a Borough resident is 31 years. Approximately 53% of the population is male. The

housing stock consists of 41,783 units, with 36, 441 occupied, 5, 342 vacant ( 31% of which are vacant due
to seasonal use). Of the total units of housing stock, 21, 410 are owner - occupied. The average

household size is 3 persons. This population and housing stock information is from the 2010 U.S. Census

provided by the Alaska State Department of Commerce, Community and Economic Development. 

3.03.1. Economy

The Borough serves as the economic hub for Interior and northern Alaska, including the oil -rich North

Slope. Fairbanks has experienced only moderate effects of the national and global recession, based on

employment data indicating 1. 8% growth between 2009 and 201b ) In 2010, 38,800 workers were

employed within the Borough. Over the last five years, alllindustry sectors have remained at fairly

constant rates of employment relative to total Borough employment. The government sector remains

the largest with 31% employment share ( 9% Federal, 4 % StateE% local), followed by trade, 
transportation, and utilities at 20% employment, whi includes Alyeska Pipeline Service Company' s

trans - Alaska pipeline operations. The Borough's largest employers ar\ \ Federal government

excluding uniformed military personnel) and theUniversity of Alaska. 

3.03.2. Military
The military has operated the Fort Wainwright Army Post and Eielson Air Force Base ( AFB) since the

1940s. Fort Wainwright borders the GLy of' Faiibanks to theeat,and is home to the 1" Stryker Brigade

Combat Team and the 16`h Combat Av\ tion e\ ad\ along\, it\ several smaller units, reserve

component units, and tenant - organizations including the Bureau of L'and•Management ( BLM) and Alaska

Fire Service, Eielson AFB ten -miles southeast ofthe. City of,,North Pole is home to the 354`h Fighter
Wing and hosts the 18`h Aggressor Squadron, 353rd Combat TrainingSquadron, and 168`h Air Refueling
Wing of the Alaska AirNational Guard. Fort Wainwright and Nelson AFB provide mission support, joint
operations training, arcticopreations training, and coldclimate testing services for the US Army and Air
force missions in. Alaska• and abroad4ort Wainwrightowns 1. 5 million acres that allow for a variety of
trainingand•testing. EielsonAF icludes a largeportion of the 67, 000 square miles Pacific Alaska Range
Complex; theworld' s largest.fully instrumental training range. 

The economic.\ pact of these two bases\ to the FNSB and the State of Alaska is very significant; 

estimates from theFairbanks Economic Development Corporation indicate that military personnel

represent approximately,38% of all wages, salary, and benefit payments, and defense operations bring
approximately $ 1. 2 billionintothe Fairbanks economy. This operational expenditure generates an

additional $2. 7 billion inslaes,revenue, totaling $3. 9 billion (27% of all revenue) in the local economy. 

3.03.3. Education

The FNSB School District operates 35 public schools, 18 elementary, six middle, six high and five charter

schools, with approximately 14, 300 students in attendance. Eight private elementary and secondary

schools also operate within FNSB, along with several workforce training centers and technical schools

for post- secondary students and workers. Because of its concentrated assets and services, Fairbanks

serves residents of outlying villages and remote locations. 
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The University of Alaska - Fairbanks ( UAF) was founded in 1917 as the Alaska Agricultural College and

School of Mines. Today UAF is home to seven major research units: the Agricultural and Forestry

Experiment Station; Arctic Region Supercomputing Center; Geophysical Institute; Institute of Marine

Science; Institute of Arctic Biology; Institute of Northern Engineering; and International Arctic Research

Center. UAF is a Land, Sea, and Space Grant institution, and operates the Poker Flat Research Range, 

the only university -owned scientific rocket launching facility in the nation. The Alaska Native Language
Center and the UAF Museum of the North are also located on the UAF campus. Between the fall

semesters of 2004 and 2010, total enrollment at all UAF facilities increased 7. 9% to 9, 855 students; 

enrollment at UAF' s main campus in Fairbanks also increased 4.4% to 5, 504 students ( Janet R. 

Davison Spring 2013). 

3.03.4. Research and Development

The research energy, engineering, climate change, 

importance to the FNSB as well as the State of Alz

traditional research strengths in geophysics, oeca
contribute to Forbes' ranking UAF number 1396

region. For every dollar UAF receives from the state; 

research funding, yielding approximately $ 120 mill
r

generated by research at UAF creates jobs,and•boosts

In 2010, UAF revitalized the Office of

promote UAF research a

commercialization of pro

new knowledge and (tecl

received 32 Invention Di? 
intellectual property activ

The Cold Climate H

address the challenl

finished constructio

section of a 30 acre

Village as a training I

logies. 

and biomedicine conducted at UAF is of great

ska) These research areas combined with UAF' s

ns and fisheries sciences, and natural hazards

esearch institutions and number 63 in the West
the University-secures an additional five dollars in
on-,per yeavin research funding: The revenue
the local, regional and state' s economy. 

lectual' Property and Commercialization ( OIPC) to protect and
OIPC engages researchersand investors to facilitate the

e technologies, fostering economic development by placing

ped at UAF o a c irticalpath to licensing. The University
start of kiscal Year ( FY) 2012, indicating a rapid increase in

Using Research Center ( CCHRC) is• a privately owned nonprofit operating within the
and developingenergy-efficient, durable, and healthy building technologies for the

The resea \ h` enter• \ s formed by the Alaska State Home Builders Association to
es of building in Alaska! s extreme environments. In September 2006, the CCHRC

iof a cold weather research test facility and demonstration project on a 2. 5 acre
parcel UAF has identified for a research park and created a four -home Sustainable

The Arctic Region Supercomputing Center ( ARSC) also operates within the UAF campus as the high - 

performance computing unit for UAF and is a top -level research center. 

3.03. 5. Agriculture

In the last decade, the Tanana Valley has produced 31.8% of Alaska' s agricultural products. Local

farmers harvested 54. 7% of the total acreage farmed, accounting for 31.8% of the State' s average total

crop production and 10. 3% of the State' s vegetable production. Grass, hay, barley, oats, vegetables

lettuce, carrots, cabbage and other vegetables) and potatoes are typical crops. Animal products from
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livestock includes beef, pork, mutton, milk and wool. Greenhouse operations producing ornamental

plants and vegetables operate year- round. 

The market value of FNSB agricultural products sold increased by 29. 2 %. During this same period, the

statewide market value of agricultural products sold increased 14.7 %. Average market value of

production per farm in the FNSB increased 33. 9% compared with a 23. 6% increase statewide. 

3. 03. 6. Forestry

The Tanana Valley State Forest covers approximately 1. 8 million acres and extends about 450 miles east

from the town of Tanana at the confluence of the Tanana and Yukon Rivers to the Canadian border. 

Approximately 578,000 acres of this forest are within the FNSB' sbouhdaries. 

The FNSB is an important market for wood products, 

board feet of graded dimensional lumber. Local mill-. 

produce rough, ungraded lumber such as house logs . 

products, paneling, and flooring. ( / 

The Alaska Department of Natural Resources Division"Iof Fore

Fairbanks Region in an effort to assure,a. sustained annual yielc

integrated use of forest land. The current-schedule will total ap

feet of saw timber from 2010 and 2014 ` Duringthis same per
wood fiber will be harvested. 

Z_' 

ing an annual average of seven million
a fraction of this product and typically
secondaryprocessors produce artisanal

DOF) projects timber harvests in

newable fo restresources and the
lately 600,000 to 1. 2 million cubic
10. 000 to 1. 3 million cubic feet of

Figure 3 -2: Tanana Valley Forest
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The cost of heating fuel in the Interior has created a high demand for firewood. Commercial and

personal harvesting permits are available through DOF. The FNSB Department of Land Management

also offers firewood cutting permits on FNSB property. Over 200 firewood cutting permits are issued

annually through FNSB. 

3.03.7. Mining

The FNSB serves as a staging area for much of the State' s mineral exploration and development. 

Usibelli, Fort Knox, and Pogo, the state' s largest mining operations, lie within 150 miles of the Borough. 

Improvements to the Interior's transportation systems greatly increase the productivity of these mineral

resources and accessibility to more remote resources. As Interior Alaska' s mineral deposits are

discovered and developed, the FNSB will provide labor expertise construction equipment and support
services for these operations. 7 — ( \ 
In 1997, Alaskan gold production by hard rock mines ez( 

time in over fifty years. The Fort Knox Gold Mine,-the h

constructed in 1995 and purchased in 1998 by the Kinros

of Fairbanks and produces about 330, 000 ounces of,gold
Metal Mining Co., Ltd., is located 115 miles east of Fairl

current annual production level is approximately 315,000

Usibelli Coal Mine, headquartered in

production for more than 60 years. 

10, 000 tons to an averageof 15` mill
Alaska Railroad Corporation to t Sew

About five percent, or

mineral development. ai

that duringthe-second
i

monthly, wages of $7, 56

tided production of placer mines for the first

gest producer•ofgold in Alaskan history, was
Corporation. It is, loated 25 miles northwest

er year.. The Pogo Min\ owned by Sumitomo

inks; and began operating in 2006. The

unces•of gold per year. 

to Denali Borough, has been in

ime production has grown from

shalf of which is transported by

Seward for export. 

economic product is directly attributable to

ough, the Alaska Department of Labor reports

mployees in the mining industry with average

Increased global mineral demand and resulting high minerals prices have led to expanded exploration

and developmen[ sstatewide, particularly in themineral rich Eastern Interior /Fairbanks District. Much of

this exploration and development activity is occurring within or in close proximity to the Fairbanks
District. \\ / 1

3.03.8. Oil & Gas

At the forefront of almost all economic endeavors in the FNSB is the need for a reasonably priced energy

source. Oil and gas development plays a significant part in the Borough' s tax base providing a large
variety of benefits to FNSB residents. Unfortunately the high cost of home heating fuels and

transportation' s gas /diesel products overshadows those benefits in many residents' minds. 

Therefore, with continued decline in production of oil from the large fields on the North Slope, there is

significant interest in developing and marketing the state' s natural gas reserves. There are currently 35

trillion cubic feet ( tcf) of known reserves of natural gas in the Prudhoe Bay and Point Thompson area
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with much of current production being re- injected into the ground to maximize the recovery of oil from
existing fields. Some gas is used by oil producer lease operations or sold locally. The federal government
estimates that more than 240 tcf of technically recoverable natural gas is present beneath onshore and

offshore areas of Alaska' s Arctic in undiscovered conventional reservoirs. These estimates do not include

unconventional reservoirs such as shale gas and natural gas hydrates, which likely contain hundreds of
additional tcf of gas. 

Sustained high demand for natural gas will continue to provide economic incentive for pipeline

construction. 

Currently the Trans - Alaska Pipeline ( TAPS) supplies two refineries' located in the FNSB with Alaska North

Slope crude oil: Flint Hills and Petro Star. Flint Hills currently Ns a crude oil processing capacity of about
85, 000 barrels per day. It processes North Slope crude oilandsupplies gasoline, jet fuel, heating oil, 
diesel, gasoil and asphalt to Alaska markets. About 60percent of the refinery' s production is destined
for the aviation market. Flint Hills Refinery providesall the/gasoline in the.FN56 ( all grades: regular, mid - 
grade and premium). Petro Star has a processing \ pacity of 22, 000 barrelsperday producing kerosene, 
diesel and jet fuels. Petro Star' s products are distributed throughout the Interior.and Northern Alaska to
such remote communities as Anaktuvuk Pass and \ Wisemar military customers and commercial
customers such as Ft. Knox Gold Mine,(Alyeska Pipeline an the other North Slope companies. 

3. 03. 9. Tourism

Fairbanks is a gateway for travelers from and the continental United States with

approximately 325,000 visitors each year. The proximity of Denali National Park has made Fairbanks a
popular overnight desina ionfnor \manny cruise and /tour Alaskan. These tours typically

include a combination of travel options to Fairbanks including air, rail, and motor coach transportation. 

Additionally, Fairbanks isapopular gateway forrtours into Alaska' s Northern Region. Visitors to
Fairbanks can takeealtour of` a rural %Alaskancommunity and experience firsthand the region' s rich
culturall•heritag andndtradition. 

While the- majority of visitors arrive duringH\ e summer months, Fairbanks is succeeding in developing

itself as a popular destination for winter tourism. Winter tourism in Fairbanks has benefited from the

proximity of world- class cross - country skiing, snowmobiling, dog- mushing, winter festivals and

numerous hot springsThe World Ice Art Championships, held annually in March, draw artists and
visitors from around the globe/ Additionally, Fairbanks is one of the premier locations in Alaska for

visitors viewing the aurora borealis ( a. k. a. " Northern Lights'). 

The role of the visitor industry in the FNSB' s economy continues to grow as a tourist and business
destination. 

3. 04. Transportation

3. 04.1. Air Transportation

Air transportation is central to the Alaskan economy. Due to the limited reach of other transportation

systems, air transportation is integral, and has a much larger economic impact on the state of Alaska

FNSB Hazard Mitigation Plan Page 3 -11



than most other states in the U. S. International and domestic air cargo and passenger service are the

main components of air transportation' s role in the FNSB' s economy. FIA also serves as a hub for many

communities in Interior and Northern Alaska that rely upon air freight and commuter services. Air
transportation provides these rural and remote communities with regular access to health and dental

care as well as mail delivery. 

Total FIA passenger volumes through Fairbanks remained relatively constant between 2007 and 2012. 

However, freight volumes declined. 

From the FIA, it is 50 minutes by air to Anchorage, four hours to Seattle, eight hours to Tokyo, eight and

a half hours to New York, and nine and a half hours to London. / 1> 

3. 04.2. Rail Transportation

The Alaska Railroad ( ARR) was acquired from the Fede ?al government on January 5, 1985 and is
presently an independently managed corporation owned by the Staiesof`Alaska. The ARR mainline

extends 470 miles from the all- season, deep -water port of Seward to its northern terminus in Fairbanks. 

From Fairbanks the railroad extends 28 miles east ofFairbanks to the oil refineites in North Pole and

then to Eielson AFB. 

ARR provides both passenger and freight s( 

operation serving the visitor industry. Coal

to power generation plants in Fairbanks

transports jet fuel from North ole 'refinerie

Phase 1 of the propose

bridge over the Tanana

the summer of'201'4: , T

rail line connective the

3.04.3. 

the FNSB. Passenger service is primarily a summer

forted fromthe, Usibelli Coal Mine, in Healy, Alaska

3inwright \ ryost and Eielson AFB. ARR also
forage International.Airport. 

uding-construction of a new $ 188 million

The project is scheduled for completion in

involve the completion of 80 miles on new

near Delta Junction. 

All major highways, in interior Alaska converge at Fairbanks. The Alaska Highway connects Fairbanks to

Canada and the Continental U. S/ the Alaska Highway' s northern terminus is Delta Junction where it

meets the Richardson Highway, which continues on to Fairbanks. The Richardson highway, originally a

historic trail used during thegold rush era, connects Fairbanks to Valdez. The George Parks Highway
extends 300 miles south from Fairbanks to Wasilla where it connects with the Glenn Highway to
Anchorage and Glennallen. The Parks Highway was constructed in the late 1960s to shorten road travel

time between Fairbanks and Anchorage and to provide access to Denali National Park. The Steese

Highway leads north from Fairbanks to Circle and the Yukon River. North of Fairbanks, the Chena Hot

Springs Road branches east from the Steese Highway. The junction of the Elliott and Steese Highways is

at Fox, north of Fairbanks. The Elliott Highway extends west to Livengood, Minto and Manley Hot

Springs connecting up with the Dalton Highway at Livengood and continuing north to the Prudhoe Bay
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oil fields. There is a total of 568 miles of State of Alaska Department of Transportation and Public

Facilities ( DOT) managed roads within the FNSB. 

Table 3 -4 represents the segment lengths of all State roads within the Borough provided by Andrew

Heist, DOT Division of Program Development Transportation Data Programs Planner. 

As a Second Class Borough, the FNSB is limited to road powers only in areas where a road service area

has been established. Road powers within the FNSB are limited to ownership and maintenance. Within

the Borough there are currently 105 established road service areas maintaining approximately 485 miles

of roadway varying from major collectors to local roadways. 

Table 3 -4: FNSB Roads by Class' 

FNSB Roads Segment

Arterial

Lengths

697. 5

Arterial Controlled Acces_'s 137. 3, 

Major 300. 2

Minor 430.4

Local 1, 299.4

Alley 23. 8

Grand Total 2, 888.6

The City of Fairbanks
North Pole also owns

the boundaries of Eielson; p
Army, respectively- UAF has

In addition<t6 the

have been\ estat

organization. Wis estimated

local type roadways, within

roadways vary and' certain rc

maintains 116Nmiles, of local' roaids, within their city limits. The City of
ains\ 18 miles of local roads withintheir city limits. Maintenance within
and Fort Wainwright are the responsibilities of the Air Force and the
intenaanceau thorityyooveV8 miles of local roadways on the campus. 

ntenance authorities, there are many public and private roadways that

e FNSB with no maintenance commitment from a governmental
itthere are approximately 730 miles of constructed roadways, primarily

Borough that are not publicly maintained. The conditions on these

Nays can be seasonally inaccessible. 
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Appendix C provides a reference map of all roads serviced by FNSB and the cities of Fairbanks and North
Pole. 

3. 05. Electric and Utilities

Incorporated in 1946 in Fairbanks, Golden Valley Electric Association ( GVEA) distributes power to

service locations in Fairbanks, Delta, Nenana, Healy and Cantwell with over 3, 100 miles of transmission

and distribution lines and 34 substations. GVEA operates coal, oil, natural gas, and hydroelectric

generation facilities, and has begun diversifying its portfolio with renewable sources. The Sustainable

Natural Alternative Power program ( SNAP) now has 39 local renewable energy producers. Over the last
decade, kilowatt -hour purchases more than doubled as the number, of large commercial customers

increased. Additionally, GVEA owns the world' s largest rechargeable battery energy storage system

BE55), which helps provide continuous power during short pow \ \ ges. It can provide power for

seven minutes to approximately 12, 000 homes. 

Fairbanks Natural Gas LLC ( FNG) provides over

natural gas, which is estimated to save 2D% ove

of a liquefied natural gas storage expansion in

customers. 

omers, both residential and commercial, with

FNG is moving forward with the development
ncrease•the availability, of. natural gas to FNG

Aurora Energy LLC, which owns and' operates, a power planiqocated in downtown Fairbanks that
produces electricity, hot water and steam hea The -plant hasfour,steam turbines fueled by coal and
one oil -fired electrical generator. The steam heatesevesapproximatley.165 buildings in the downtown
area through an underground. district system co  d of, 15 miles of• supply and return pipes. All of
the electricity enerateddiisprrovided to GVEA. \ \ \ J

Fairbanks Sewer & Water is' the pl)t_compa \ for five closely held subsidiaries, two of which are

privately held; pulilicly,regulatedwater -andwastewaterutility companies in the greater Fairbanks area. 
The w er eatment pl\ is\ ocatedsm downtown Fairbanks and produces nearly 13 billion gallons of

C atreated.water annually from four wells long the h n River. The regional wastewater treatment plant

is located in south Fairbankssand, \ cepts " pp\ ximately 1. 8 billion gallons of wastewater annually from
the university; rmy base, andscommercial septage haulers. Connected to each of these plants are

approximately 150miles of water mains and 113 miles of sewer mains buried beneath the roads to
serve residential, commercial, industrial, and institutional customers in the Fairbanks urban center. 

Subsidiaries College Utilities, Corporation and Golden Heart Utilities provide service to more than 8, 500

combined customer accounts representing a population of over 55,000 people. 

The FNSB began operating the Solid Waste Facility after acquiring the South Cushman landfill in 1973 by

a transfer of power from the City of Fairbanks. The Borough' s current operations include the original

South Cushman landfill now primarily used for construction debris, and additional expansion for active

use and a recycling and household hazardous waste program. 

Wireline telephone services are provided by two companies, Alaska Communication Services ( ACS) and

General Communication Inc ( GCI). In 2012 there were 38, 211 residential accounts and 19, 907
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commercial accounts total between both providers within the Borough. Cellular service in the FNSB is

provided by AT &T, Verizon, GO and ACS. 
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4. Capability Assessment
Typically, mitigation projects within the Borough will depend on cooperative efforts between the
Borough, cities of Fairbanks and North Pole, State and Federal agencies. 

This section outlines the resources available to the FNSB and its communities for mitigation and

mitigation - related activities. 

4.01. Local Resources

The resources available to the FNSB are provided by the Borough, cities of Fairbanks and North Pole and

volunteer organizations within the unincorporated CDPs. 

The Borough is responsible by Alaska Statutes (AS 29.35 and 29.40):for planning and zoning authority for
the entire Borough. Both cities, Fairbanks and North Pole haveadditional regulatory tools within their
purview that assist in the capability of the FNSB to rn igatehazards. Tables 4 -1, 4 -2 and 4 -3 outline the

regulatory tools available, administrative and technical capability and financial resources. The ability to
utilize financial resources is jurisdiction specific. \ l
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Table 4 -1: Regulatory Tools

FNSB Hazard Mitigation Plan Page 4 - 2

Building and fire codes: Codes are introduced to the City Council Yes Cities of Fairbanks 1 -2 months

by the Building Official for adoption by Ordinance; Ordinances and North Pole, 

may be amended at subsequent Council Meetings to include UAF, In FNSB

new and updated codes and /or more stringent requirements of through DPS /Fire

those codes. Marshall

Zoning ordinance: Ordinance introduced by mayor or assembly Yes FNSB 2 -4 months

member; work session and public hearing at Planning
Commission; public hearing and adoption by FNSB Assembly. 

Subdivision ordinance or regulations: Ordinance introduced by Yes FNSB 2 -4 months

mayor or assembly member; work session and public hearing at ' 

Platting Board and Planning Commission; public hearing and
adoption by FNSB Assembly. 

Special purpose ordinances ( floodplain

managemenW
FNSB Cities of 2- 4 months

stormwater management, hillside or steep slope ordinanceFairbanks and North
wildfire ordinance, hazard setback requirements): Pole

Ordinances are introduced by mayor or assembly member; at
minimum, a work session and a public hearing are heldaPlanningCommission and /or Platting Board; publichearing
anadoptionby FNSB Assembly. In the City of` Fairbanks
SpeciaPurposeOrdinances are introduced to the City Council, by
thCityEngineer for adoption by' Ordinance; Ordina es b

amended at subsequent Council•Meetings. 

Growth management ordinances (also called " smart growth" or Varies Nothing like this is
anti - sprawl programs): FNSB Ordinances are introduced- by currently in place; 

mayor or assembly member; at a minimum, a work session and a could be

public hearing are held at Planning Commission and /or Platting implemented

Board; public hearing and adoption by FNSB Assembly. through zoning
FNSB) or other

regulations

Site plan reviewrequirements: Generally deierrriined internally Yes FNSB Community Varies

as department procedures. Can be adjusted by -City Engineer, Planning and City of
department directr, \ c\ 1 ` Fairbanks

Comprehensive plan: At a minimum, work session and public Yes FNSB 2 -4 months

hearing.at Planning Commission; public hearing and adoption by
FNSB Assembly. Reviewed every 5 years and revised every 20
years or with 20% population growth. _ 

Land use plan: At a minimum, work session and public hearing at Yes City of North Pole 2 -4 months

Planning Commission; public hearing and adoption by FNSB
Assembly. 

Capital improvements plan: In the City of Fairbanks, individual Yes FNSB; Cities of 2 -weeks

projects may be added to the City' s Capital Improvements Plan Fairbanks and North

by the .Mayor at any Council Meeting with the passage of a Pole

Resolution by Council. 
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Economic development plan: FNSB Comprehensive Economic Yes FNSB 2 -4 months

Development Strategy ( CEDS) is reviewed annually and revised

Mayor Luke Hopkins

Clerk Yes

every 5 years. At a minimum, work session and public hearing at

Planning Director Yes Bernardo Hernandez

Planning Commission; public hearing and adoption by FNSB

Ye\ Scot oh son

Emergency Operations Director

Assembly. 

David Gibbs

Emergency Operations Managei -'--, \ Yes /' Craig' M

Emergency response plan: Work session, public hearing and Yes FNSB, Cities of 1 -2 months

adoption by Assembly. Review annually and /or after significant Fairbanks and North

events and major exercises. - Pole, CDPs

Post- disaster recovery plan No

Bill Gryder, Public Works

Planners with an understanding of natural Yes

and / or human- caused hazards

Real estate disclosure requirements No

Table 4 -2: Administrative and aI Caipability
BOROUGH Administrator Yes Mayor Luke Hopkins

Clerk Yes NancyAshford Bingliam\ 

Planning Director Yes Bernardo Hernandez

Public Works Director Ye\ Scot oh son

Emergency Operations Director Yes David Gibbs

Emergency Operations Managei -'--, \ Yes /' Craig' M lloy

Library Director Yes

Engineers or professionals trained in.con tructioǹ Yes

practices related.to buildings or infrastruture\ 

Z    \\ 

Bill Gryder, Public Works

Planners with an understanding of natural Yes

and / or human- caused hazards

Jae Hill, Deputy Director, Community Planning

Floodplain Manag\\ \ \ 
u Yes Doug Sims

Staff with education or expertise to assess the Yes

community' s vulnerability to hazards

David Gibbs, Emergency Op Director

Personnel skilled in GIS " Yes Tom Duncan, Computer Services

CITY OF FAIRBANKS Administrator Yes Mayor John Eberhart

City Clerk Yes Janey Hovenden

Fire Chief Yes Warren B. Cummings

Public Works Director and City Engineer Yes Michael J. Schmetzer

Building Official Yes Clem Cooten
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Chief of Police Yes Laren Zager

Engineers or professionals trained in construction

practices related to buildings or infrastructure

Department

Public Works Engineering Division

Staff with education or expertise to assess the

community' s vulnerability to hazards

Warren Cummings

CITY OF NORTH POLE Administrator Yes Mayor Bryce Ward

City Clerk Yes Kathy Weber

Fire Chief Yes Buddy Lane '. 

Director of City Services Yes Bill Butler

Police Chief Yes Steve Dutra

Table 4 -3: Fis\ apability \\ 

L 9 G1 CDCfl nh3

Community Development Block Grants Yes

Capital improvements project funding Yes

Authority to levytaxes for specific purposes Yes

Fees for sewer \\ \ Yes

Impact fees for homebuyers or developers for new

developments /homes

No

Incur debt through general obligation bonds Yes

Incur debt through special tax and revenue bonds Yes - 

Incur debt through private activity bond's Yes

Withhold spending in hazard -prone areas No

4.02. State Resources

Alaska DHS & EM is responsible for coordinating all aspects of emergency management for the
State of Alaska. Public education is one of its identified main categories for mitigation efforts. 

Improving hazard mitigation technical assistance for local governments is a high priority item for
the State of Alaska. Providing hazard mitigation training, current hazard information, and the

facilitation of communication with other agencies would encourage local hazard mitigation

efforts. DHS & EM provides resources for mitigation planning on their website at http: / /www.ak- 
prepared. com. 
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Alaska Department of Commerce, Community, and Economic Development, Division of

Community and Regional Affairs ( DCCED DCRA): Provides training and technical assistance on all

aspects of the National Flood Insurance Program ( NFIP) and flood mitigation. 

Division of Senior Services: Provides special outreach services for seniors, including food, shelter

and clothing. 

Division of Insurance: Provides assistance in obtaining copies of policies and provides

information regarding filing claims. 

Department of Military and Veteran' s Affairs: Provides damage appraisals and settlements for
Veterans Administration insured homes, and assists with filing for survivor benefits. 

4.03. Federal Resources

The federal government requires local governments to have a hazard mitigation plan in place to be

eligible for funding opportunities through FEMA. Mitigation Technical Assistance Programs are also

available to local governments from FEMA. Training -isavailable through FEMA' s Emergency

Management Institute relating to emergency mannagemmeent and hazardmitigation. 

The following represent some of the resource documents availab le\ throug\h EA utilized in the multi- 

hazard multi-jurisdictional planning effort at the FNSB: 

How -to Guides. Within this series 6f•hv -to guides, developed to assist state, communities and

tribes in enhancing their hazard mltigatibn, planningefforts, there are four guides that mirror
the four major phases of hazard mitigationplanning andfive following guides that address
special topics. One- of- the special topics guide \ addresses \ p \ reparing multi- hazard mitigation

plans. FEMA also published the Local MitigationlPlon\ning, Handbook in March 2013, an all - 

comprehensive guide to haazard` mitigation planning. ^. 
Fact Sheets. Thefact sheet series gives handson examples of integrating hazard mitigation into

local, planning. This5 fact sheeeettseries provides practical guidance on how to incorporate risk
reduction—into exi\ ing locaI planss. \ cie\ odes and programs that guide community

devieopment and,\ develop \ n\ This serieswas also developed in 2013 providing a fresh and
updated hazard mitigation planning.resource. 

Integrating Hazard Mitigation Into Local Planning. This guide provides case studies and tools for
communityofficials in orderto provide an integrated approach to hazard mitigation planning for
a strongerandmore sustalinable hazard mitigation plan. 
Mitigation Ideas\ This / FEMA guide acts as a resource for reducing risk to natural hazards
utilizing the format of dividing the guide by natural hazards and ideas towards mitigating

vulnerability to eachhazard. It, too, is a very hands -on and a practical working guide. 

4.04. Health Care

Fairbanks is a regional hub for medical services for the Interior and northern half of the state. Local

hospitals and health clinics within the FNSB include Fairbanks Memorial Hospital, Bassett Army

Community Hospital at Ft. Wainwright, Chief Andrew Isaac Health Center, Tanana Valley Health Clinic

and Interior Community Health Center. Additionally they are many smaller clinics, urgent care and

health care practices within the Borough. 
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Fairbanks Memorial Hospital is a 152 -bed facility, acute care hospital. It is linked to a 90 -bed extended

care facility, Denali Center. The hospital' s Harry & Sally Porter Heart Center came on line in 2010 and is

the sole full -time cardiology unit from Denali National Park to the North Slope and the Canadian Border. 

The hospital also has a cancer treatment center, imaging center, diabetes center and emergency care
center among a multitude of other health care services. In 2011 the hospital has 1, 364 employees; 

6,643 people who came in as inpatients, and 151,770 visits from outpatients. 

Bassett Army Community Hospital on Fort Wainwright is the U. S. military's northernmost hospital and

serves the area' s military population. The new 32 -bed facility opened in 2006, providing primary care

services and emergency services. 

The Tanana Valley Clinic is a multi - specialty clinic with a large variety of primary care services. 

The newest medical facility within the Borough is the ChieO/ Ar drew ,Isaac Health Center completed in

2012, serving as a medical health clinic providing out - patient services for the Tanana Chiefs Conference
tribal consortium of 42 villages of interior Alaska /In addition the Tanana Chiefs Conference health
services include a residential patient hostel, residential recovery house and residential treatment

facility. \ I \\ 

The Interior Community Health CenterWas established
and educational services for people in, Alaska' s_Intem

23, 273 visits. 

4.05. Emergency

The FNSB completed

System Planning Corl

mainly by fire -based

viding medical, dental, preventative, 

the clinic served 7, 700 people with

ercy Medic6l'Services in 2011 ( TrlData Division, 
services within the FNSB currently are provided

vices terminology follows: 

Areawide Emergency Medical, Service District: Thig designation is given to boroughs that include

all emergency medicaFservice agencies withinborough oversight, even incorporated cities. 

No reawide Emergency. Medic\ Service District —A borough emergency medical service
district that does not include incorporated cities or military facilities. The FNSB is a non - 
areawide mergency medical service district. The cities of Fairbanks and North Pole, and the
two military bases, Fort Wainwright and Eielson AFB are not part of the district. 

Fire Service Area: A`designted area, under the oversight of mayoral appointed commissioners, 

responsible for th\ povision of fire services. Residents and businesses must pay taxes ( mil
assessment) to the area to receive fire service. Parts of the Borough that do not agree to join a

fire service area do not receive fire service other than wildland firefighting. 

Emergency Services Contractor: The emergency services provider that is contracted by the

Borough to perform emergency services in a designated area, as part of the non - areawide

emergency medical service district. 

The local emergency services community is comprised of: 

City of Fairbanks Fire Department • University Fire Department

City of Fairbanks Police Department • University Police Department
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City of North Pole Fire Department

City of North Pole Police Department
Alaska State Troopers

Alaska Department of Fish and Wildlife

Steese Area Volunteer Fire Department

Chena- Goldstream Fire and Rescue

Salcha Fire and Rescue

Fairbanks International Airport Police & 

Fire Department

North Star Volunteer Fire Department

Ester Volunteer Fire Department

FNSB Emergency Operations Department
FNSB Hazmat Response Team

Emergency personnel from Fort Wainwright regularly respond on mutual aid requests within the local
area, and during large events, the EAFB personnel will likely respond. National Guard units may be

called out to provide assistance during declared disasters by orderof the President or the Governor. 

Throughout the Borough, as in most of Alaska, the majority of- Fire and EMS response is provided by

volunteers who are members of community -based secvicevthat serve small political subdivision, a

rural area, or are provided on some other basis. Until the 1990' s, most communities were well - 

protected, and coverage was rarely as issue. Social /change has challenged, ommunities, rendering
volunteer organizations vulnerable to new organizational dynamics. The Borough, is no exception to this

national trend but is working towards rectifying this issue\ n  

To better address the emergency service! 

by Ordinance 2010 -43 the Emergency Se
Borough code, the Commission is task

areawide ( areas outsideicify limits) se
ambulance, rescue and related medical sr

and response, civil defense and hazardou

plan to guide efficient and economical de
hold public meetings- throughout,the Bor

of servicesand-costs =fordeliverrvv,of all em

Borough ' also has an

There are two pu

Alaska State

Fairbanks Er

ded in the Borough, in 2010 the Assembly re- established

Commission, which, had last met in 1999. According to
hevaluating allservice districts, areawide, and non - 
proviced bythe Borough regarding communication, 

fire service, emergencymanagement, disaster planning
erial response. Amajor task is to formulate a long -term
ofquality services in the Borough. The Commission will
o elicit input from citizens concerning the desired levels

ryservicesand concerns of equity to remote areas of the
aon - very six years and was reauthorized in 2010. The
that consists of the EMS chiefs from each provider

points (911 centers) in the FNSB. 

Center
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5. Risk Assessment and Hazard Identification

FEMA regulation 44 CFR § 201. 6( c)( 2)( i) defines the process of risk assessment as: 

providing the factual basis for activities proposed in the strategy to reduce losses from identified
hazards. Local risk assessment must provide sufficient information to enable the jurisdiction to identify

and prioritize appropriate mitigation actions to reduce losses from identified hazards. The risk

assessment shall include a description of the type, 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 and on the probabilityof future hazard events [ among
others]." 17
The completion of the HMP the risk assessment r

and prioritize mitigation activities that will prevent

5. 01. Components of Risk

There are four components of analyzing risk for an

1. Hazards Identification — The

the FNSB. 

What kind

2. Profile Hazard Events — TI

impact and probability for
of the hazard events. 

How bad can'irget ? \ 

3. ` Inentory Assets The t

inl'udes. an inventoryof t
the eventof a hazard. \ l

children, sei

housing and

t' will' haJe helped the community identify

losses from the identified hazards. 

risk assessment is to identify the hazards that impact

zards include the location, extent, 

also includes previous occurrences

hird step is to identify the Borough' s vulnerability to a hazard. This
he people, infrastructure and property that would likely be affected in

t\ includes everyone who enters the jurisdiction including residents, 
hoppers, tourists and others. Special needs populations, such as

disabled and the facilities they could occupy such as schools, senior

Id be included, also. 

What can be affected by the different hazard events? 

Inventory of the FNSB' s and the associated cities' assets are a critical component of the

analyzing the Borough' s vulnerability to hazard. For a multi - jurisdictional plan such as the HMP, 
the risk assessment must assess each jurisdiction' s risks where they vary from the risks facing
the entire planning area. 
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4. Estimate Losses — This fourth step brings together all the above information that has been
gathered in order to estimate the potential losses that might be incurred from a hazard event. 

Such an estimate or risk assessment takes into account all of the potential hazard events rather

than just a single event. 

How will the Borough' s and /or Cities' assets be affected by the hazard event? 

These four steps of the assessment of risk will be presented in the

5.02. Hazard Identification

The first step in conducting a risk assessment it is to
the Borough. A natural hazard is a source of I

environmental, or geological event. The Borough

hazards that may occur by researching newspapers

experts within the Borough and gathering informatic

together after conducting research. The Committee
the Borough was in a high -risk area foCeach hazard

were identified. \ z 

For the initial step of the hazard risk analysis; l

failure, earthquake, flood,, Iand' subsidence a; 

Committee evaluatedda/screenedthe list of

in the Borough. \ \ y \ 
The final basis of the

the risk and Staten
to be: ( Wildfires, Flo

profiled could occur

specific. \\ 

Table 5 -1 represents

or' diffic

followed

on Internet

chapters. 

hazards that can occur within

created by a meteorological, 

A\ guidelines regarding listing
plans and reports, talking to

ite \ Alist of hazards was put
focus by determining whether

i that po\ asignificant threat

the natural hazard risks of dam

wildfire and volcanic ash. The

on the most prevalent hazards

d on both local knowledge and public input of

e hazards that will be included were determined

uand Earthquake. All the hazards chosen to be
with the exception of flood, which is location

and screening of hazards within the FNSB. 

As identified in FEMA' s %planningfguides, when describing natural hazards it is important to identify the
nature of the hazard, the historical occurrences and im act from the hazard, thep potential hazard

location and extent ( magnitude and severity) of the hazard event, the potential impact, and the

probability of future events. ( U. D. FEMA March 2013) This section profiles the hazards that could

affect the FNSB. At the end of the each hazard profile chapter, the extent of severity and probability of
future occurrences is delineated. 
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Table 5 -1: Hazard Identification and Profile Decision

d `
j

Y v + y
5

Y f S 1a4 „ §W3 If47i M w r d P }' 
b gr( p } 

ii

Gpr5 y$,kl' 4 y-i YN.> ^ Y p2YSR 
y5 S'A =• } ii# C!# #' R, yaP= •

9 i? YL } _ 

N - No Hazard is not present

Wildfire Yes There have been multiple significant wildland fire events within the

FNSB. State agency risk mapping also characterizes many areas within
the FNSB as critical risk. 

Earthquake Yes FNSB is within known fault zones, the Kaltag and Tintina faults among

many unnamed faults. USGS recognizes three seismic zones in the
Borough: Minto Flats, Fairbanks, and Salcha. 

Severe Weather Yes Severe winter weather and summer weather is an ever present annual

threat impactingthe FNSB significantly. - 

Flood Yes FNSB participates in' the NFIP and has experienced multiple significant

flood events in past history. 

Volcanic Ash Yes The risk of high altitude movement of volcanic ash across the FNSB is

high and has been experienced multiple times in prior years. 

Dam / Dike /Levee Failure No The Army Corps. of Engineers is currently evaluating the Moose Creek
WaterlmpoundmentFailure Dam, /a federal dam, for safety. Thestudy is not complete. Therefore, 11 

there is, not• enough documentation to determine the extent of potential

hazard. It' s more likely the` dike or one of' its levees will fail before the
dam itself. \ \ / % 

Snow Avalanche No State HMP lists FNSB as having Low Snow Avalanche hazard vulnerability. 
Local knowledge and no known historical occurrences do not concur with

that significance. 

Land Subsidence No HMP lists FNSB asp highly impacted by discontinuous permafrost. State

Local knowledge validates the discontinuous nature of permafrost in the

area,. 
moativ

construction andengineering methods compensate for
risk com rsuch risk relative to commercial construction. Residential construction

techniquesare.vaariableand could be susceptible to subsidence if located

in an area of permafrost soil conditions. 

The probatiility,of -a multiple - 

could resultwhen aneahrtq
event. In order to acknowl
matrices ( seeChapter 12) c
hazards. 

Table 5 -2 establishes

Matrix from the State

te \ bu\ t be ranked. As an example, such a situation

cause a dam breach consequently causing a large scale flood
litigate for such multiple- hazards the mitigation action plan

ce potential mitigation actions that could apply to multiple

probability. The criteria reference the Hazard and Vulnerability
zard Plan 2013. 

Table 5 -2: Hazard Probability Criteria

Probability Key Criteria

Y -Yes The event occurs within that jurisdiction. 

N - No Hazard is not present
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State of Alaska Hazard Mitigation Plan, 2013. 

The criteria were applied to the disaster extents and historical record of each jurisdiction. The following

matrix resulted from this process and represents the probability of occurrence within the FNSB, City of

Fairbanks and the City of North Pole. 

FNSB Hazard Mitigation Plan Page 12

No known record or expectation of occurrence in that jurisdiction. 

Y -V Hazard is present with a very low probability of occurrence

Yes -Very Low Event is possible within the next 10 yrs. . 

Event has up to 1 in 10 years chance of occurring ( 1 / 10 -10 %) 

History of events is less than or equal to 10% likely per year

Event is " Unlikely" but is possible it will
occur

Y -L Hazard is present with a low probability of-occurrence

Yes -Low Event is probable within the next S yeaarr)s. 

OccurringEvent has up to 1 in 5 chance of ( 1/ 5 =20 %) 

History of events is greater than\ 10 %\but less than or equal to 20 %.likely per year

Event could " possiblyoccur

Y -M Hazard is present with a moaerate• probability ofonce

th \ Yes - Moderate Event is, probable within ext / ars 

Event has up to lnn 3 chance of occurring ( 1/ 3- 33,/ 0) 

Lter \ 0Hist\ \ ents i) g tha %' but less than or equal to 33% likely per year. 

Eris\ kely\ 
cure

Y -H \ \ Hazard ism present with a• high probability of occurrence

Event \

b111\

111with \\ 
Yes- High \` is pro alendar year. 

Event`has up to`i'.in 1 year chance of occurring (1/ 1 = 100 %) 
off ZgreaterHisttory e_ vents/ - than 33% likely per year. 

Event is " Highly Likely" to occur. 

State of Alaska Hazard Mitigation Plan, 2013. 

The criteria were applied to the disaster extents and historical record of each jurisdiction. The following

matrix resulted from this process and represents the probability of occurrence within the FNSB, City of

Fairbanks and the City of North Pole. 
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Table 5- 3: Hazard Occurrence Probability
n

Flood Wildland Earthquake Volcano Severe Technological Erosion Snow Tsunami Landslides

Fire volcanic Weather ( Hazardous Avalanche

Ash( materials) 
Seiche

Fairbanks Y -H Y -M Y -M Y -L YfH Y- M M N N N

North Star

Borough

Qty of V -M V -L V -M Y -L - H V -IM '\ YL N N N

Fairbanks
J\ 

City of North Y -M Y -M Y- Y -L Y -L N N N

Pole

Y` H. > 

J \ v\ 

v
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Extent /Magnitude Description

The following criteria will be used to rank the magnitude of each hazard. Similar to probability, the
magnitude references the historical record of each jurisdiction. 

Table 5 -4: Magnitude Criteria

Magnitude /Severity Criteria to Determine Magnitude
Catastrophic Multiple deaths

Complete shutdown of facilities for 30 + days

More than 50% of property severely damaged
Critical Injuries and /or illnesses result in pe'rmanentdisability

Complete shutdown of critical facilities for at leask2 weeks
More than 25% of property,isseverely damaged\ 

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

Negligible Injuries and/ or l̀ esses are treatable with fifst aid U
Minor quality of•lifedost \ 
Shutdown of criticl acilit\ • ad services or.24 hours or more
Less than 10% of property is' severely damaged\ 

5.03. Critical Faciltttes\ 

FNSB is hmeto —multip \ Mica) facilities: schools, fire stations, transportation infrastructure, 

tech nological centers, communication infrastructure, ospitals, utilities, Federal, State and local

governmentagencies, publicsafetyagencies andmilitary installations et al. As a multi - jurisdiction and
multi- hazardmitigation planit is imperative, that the HMP cover all of these facilities that could be highly
vulnerable from he impacts ofa potentialdisaster. A comprehensive list is included in the vulnerability
analysis (Appendix,C):, 

Federal agencies operating.withinthe Borough include: 

US Postal Service \/ 

US Army Corps of Engineers

US Fish and Wildlife Service

US Department of Defense

US Department of Justice

US Department of the Interior - Bureau of Land Management

US Department of the Interior— Bureau of Indian Affairs

US Department of Commerce - National Oceanic and Atmospheric Administration and National

Weather Service
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US Department of Transportation - Federal Aviation Administration

US Department of the Treasury

US Department of Agriculture — Natural Resources Conservation Service

Alaska Volcanic Observatory ( cooperative between US Geological Service, UAF Geophysical

Institute and the State Division of Geological and Geophysical Surveys) 

State agencies operating within the Borough include: 

Alaska Railroad

Department of Fish & Game

Department of Natural Resources - Divisions of

Surveys

Department of Homeland Security and EmergencyI

Department of Public Safety ( providing Alaska/' 
officers and the State Fire Marshall) (/ 

Department of Environmental Conservation\ 
Department of Transportation and Public FacilitiesN

and Geological and Geophysical

and wildlife protection
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6. Mitigation Strategy and Goals
The following section presents the FNSB, City of Fairbanks and City of North Pole' s strategy for reducing

risk and preventing loss during future disasters. It provides the jurisdiction' s blueprint for reducing the

potential losses identified in the risk assessment, based on existing authorities, policies, programs and

resources, and its ability to expand on and improve these existing tools. This includes the jurisdictions' 
current mitigation actions and authorities for implementation; gives examples of prior mitigation

successes; establishes goals and objectives for each hazard profiled with particular emphasis on new and

existing buildings and infrastructure; and prioritizes the goals anjob ectives with an emphasis on the

extent to which benefits are maximized according to a cost benefit review of the proposed projects and
their associated costs. 

6.01. Development of Mitigation Goals, 

The purpose of mitigation is to reduce the Borougt
r

the hazards profiled. Currently the planning effort
most concern: wildfire, earthquake, severe weathe

strategy will be reviewed and updated- annually as
becomes available. 

The HMP Committee reconvened October, 

vulnerability analysis results as a, basis for dev
I

are defined as general guidelines that descrit

and loss prevention. Goal statementsare typ

community -wide visionsAs, such, the Comm

vulnerabilities-to-the identified hazards aspre! 

T ble 6able 6. 

tin's, Bene\ - Cost Analysis

d its communities to the effects of

limited to the hazards determined to be of the

olcanic ash and flood. However, the mitigation

zar& information is added andnew information

to r6iew\ the HMP preliminary draft and
mitigationgoals and actions. Mitigation goals
immunity wants to achieve in terms of hazard
i

ange, policy- oriented statements representing
ped seven goals to reduce or avoid long -term
ble 11 -1. 

Goals
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1 Eliminate and /or Reduce Loss, of Life and Injuries — Eliminate and Reduce the

Loss of Life, Injuries and Property by developing and implementing programs
that improve public safety. 

2 Prevent and %or Reduce Property Damage — Ensure that hazard mitigation

practices are incorporated into all new construction occurring in known hazard
areas in order to prevent and reduce property damage. 

3 Reduce Economic Impact — Minimize negative economic disruptions during a

disaster by promoting appropriate hazard insurance coverages and
implementation of sustainable mitigation projects. 

4 Preserve Natural Systems — Avoid development of known high hazard areas

when possible and where unavoidable, recognize natural systems values and

open space in order to reduce hazard risk. 

5 Promote Outreach and Education — Increase overall natural hazard awareness

in the FNSB with well- directed public information campaigns on a year round

basis. 
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6 Collaboration — Promote partnerships and cooperation with public and private

sector agencies, businesses, non - governmental agencies and volunteer

organizations in reducing or eliminating hazard risks in the FNSB. 

7 Enhance Coordination of Emergency Response — Continually monitor, maintain

and strengthen emergency response capabilities within the FNSB through

collaboration and coordination with responding agencies. 

After establishing the mitigation goals, the Committee assessed, and revised a list of potential mitigation

actions at the November 7, 2013 meeting. Mitigation actionsareactivities, measures or projects that
help achieve the goals of the HMP. It was also determined by the Committee that the probability of a
multiple- hazard event exists. As an example, such a, situation couldresult when an earthquake would

cause a dam breach consequently causing a largescale flood event\ lnorder to acknowledge and
mitigate for such multiple- hazards the mitigationaction plan matrices cross- reference potential
mitigation actions that could apply to multiple hazard\ ^ \\ 

After determining the list of potential mitigation actions, the benefit -cost review component of the

mitigation strategy was accomplished by reviewing the followingfactors: 

Extent to which benefits are maxim\ \ i \ dwhens\ \ pared to \ the costs of the projects. 

Extent to which the proeict, reduces risk to life- safety

Project protects critical facilities or critical city functionality. 

Hazard probability`. 

Hazard severity. \ 

The benefit- cost- review rese \nted in thMP,is a review and overview and not intended for an actual

benefit\ s\ analysis apwould \ bere uired as partof grant applications for specific projects. The
emphasis w\ inntthis reviewsls \ the process used demonstrates a maximization of benefits over
costs. 

Projects that demonstrate benefits over costs and that can start immediately were given the highest
priority. Projects thatthecosts somewhat exceed immediate benefit and that can start within five years

or before the new update) were given a description of medium priority, with a timeframe of one to five
years. Projects that are very - costly without known benefits, probably cannot be pursued during this

plan cycle, but are important to keep as an action were given the lowest priority and designated as long
term. 

After the HMP has been approved, specific projects must be evaluated using a Benefit -Cost Analysis
during the funding cycle for disaster mitigation funds from DHS &EM and FEMA. 
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7. Wildfire Hazard Profile

Back in Fairbanks, people who fled the flames

are trying to cope as best they can. Iditarod Sled

Dog Race runner -up My Zirkle left Two Rivers

with her 59 dogs yesterday afternoon when the

evacuation call went out. ' We actually had a

very good view of the fire,' she said. ' We could
see flames, so we thought it was probably time

to go.' She and her husband, Yukon quest

champion Allen Moore, loaded all the dogs into

two trucks and a trailer, along with ' a ton of dog

food,' medicine, 60 dog bowls, and other supph

Among them were 15- year -olds and a pregnant c

due at the end ofJuly. In terms of belongings ' w
are covered; Zirklesaid. "(Alaska Dispatch, Laruel

7.01. Nature and Location

Fire has been a natural force in Alaska' s Interic

component in cold - dominated- ecosystems. W

becomes the predominant treeovertaking the bir

dense canopy that blocks out sunllgh` to the un

diversity of vegetative unde story, necessary to

the

as f

Figure 7 -1: Stuart Creek 2 Fire, 2013

some of the hua •stuff. but the dogs

s,-July-8, 2013) 

usands\ ofyears. It is a key environmental

the Iterior' s boreal forest' s black spruce

I and willow. Eventually the spruce creates a

degetatlbn This lack of light diminishes the

adequate food sources to wildlife that are

dfire analysis and planning. It is described in

re Protection Plan, Phase I and Phase II 2006) 

With the,siart of fire fighting`in 19505, the natural fire cycle and the creation of a diversity of
forest ageclasses across theNlondscope was slowed. Occasional fires would escape suppression
and large fires would result but in the overall, the forest grew older as a whole. The forest
tended to become one age with)a lack of successional diversity. The overall forest health had
diminished. Continuousfuel beds were created, leading to more difficult fire suppression. On

unusually hot dry seasonsllike 2004, the continuous fuel beds promoted and continue to

promote very large fires. In the extreme years the ecosystem will rebalance itself. 

5 Fire- fighting efforts in Alaska actually started in 1939 with the Alaska Fire Control Service ( AFCS) when Alaska was still a
territory. A Federal Administrative Order abolished the AFCS in favor of a new Division of Forestry under the BUM Branch of
Timber and Resource Management January 19, 1947. Susan K. Todd, PhD. And Holly Ann lewkes, M. S., Wildland Fire In Alaska: 

A History of Organized Fire Suppression and Management in the Last Frontier.. (Agricultural and Forestry Experiment Station

Bulletin No. 114, University of Alaska Fairbanks March 2006): 16
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Unfortunately, these large fires create large areas of single age classes, instead of the mosaic of
age classes that had existed prior to fire suppression [ that created natural fire breaks]. In about

80 years after succession... the forest [ has returned] back to block spruce [ creating] large
continuous fuel beds ... and very large extreme fires occur. 

Figure 7 -2: Willow Creek Fire

1f4, 4 4. ._ 

Amy - .
ter

PHOTO CkEDIT.- JOYCE KELSO, AUGUST 3, 

Additionally, bther natural resources can' be' severely damaged by intense wildfire resulting in an

inability of the soil\ bsorb moisture effectively and support vegetation. The consequences of this
include increased erosion and siltation of rivers and streams, which increases flood potential, 

degradation of water qual y+anddestruction of aquatic life. 

If a wildfire reaches an urban—or populated area the consequences become extremely grave with the

potential to threaten lives and destroy property and associated resources such as water or electricity
availability. 

The essential role of fire as a positive force in the environment must be weighed against the necessity of
protecting human life, property and valued natural and cultural resources, making the process of fire
management very difficult. 
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Multiple environmental characteristics relate to the nature of wildfire. Topographically the Fairbanks

area, located in the northern Interior below the Arctic Circle, is a combination of rolling hills, low
mountains and tundra flats. The flats dominate the southern and western parts. Hills and low

mountains are in the north and east. Elevations range from 436 feet at Fairbanks to 3, 000 feet in the

hills. The predominant forest ecosystem is boreal forest. Boreal forest is characterized by large patches
of black spruce growing on poorly drained and permafrost soils, whereas the riverbanks and south - 

facing slopes are patchworks of birch, quaking aspen, balsam poplar and white spruce. A very unique

characteristic of the boreal forest and tundra or barren plain of the Interior is the deep moss just

beneath the surface that occurs in many locations. The climate of the subarctic forest is characterized

by low precipitation, long, cold winters and short, warm summers. The general maximum wind speed is

observed in the spring and averages 7 mph ( Shulski, A Century a Climate Change in Fairbanks, Alaska
2009). Dry lightning ( lightning strikes reaching ground level with the associated precipitation

evaporating before reaching the ground) storms are commonin thesummer months. 

The State of Alaska Hazard Mitigation Plan of 2013 it

lightning strikes is the White Mountains, north of' Fa

within the Interior there may be 8, 000 to 12, 000 ligh

hours from the end of June to the beginning of July. 

air that is approximately homogenec
thunderstorms feature widespread a

weather systems that are often tied to

Wildfire characteristics' relative to the environmen

Spruce are typically a much more highly combusti
plants such as willow, aspenand birch. The deep me
act as a source' for'smolderine firesaftersoression

The disfincti6n of blacks

HistoryofOrganized Fire

tes that the moseactive thunderstorm area for

nks. Overall on very active thunderstorm days

gstrikes 'usually occurring in the late afternoon
airmass, is defined as anywidespread body of

extent. Conversely, synoptic

areas, triggered by large -scale

such \ at fire normally will burn up slope. 

uel source than the fast - growing herbaceous
the boreal forest and tundra environments can

n suddenly ignite again. 

ing fire is explained in Wildland Fire in Alaska: A

in the Lost Frontier (Todd 2006) as follows: 

Black spruce forests are bn ideal fuellfor spreading fire. They have resinous needles, 
considerablepitch.\ their wood and dense branches that go all the way to the ground. These
branches serve as " ladder f els" that allow fires to climb to the tops, or crowns, of the trees. 
Fires in black spruce con quickly become " crown fires" that reach the tops of the trees. Once in

the crown, the fire intensifies and spreads rapidly. In contrast, deciduous trees such as birch and
aspen do not have resinous needles or dense branches near the ground and are therefore not as

prone to intense fires as black spruce. Even fires in white spruce often do not crown, because

white spruce trees, unlike black spruce, often do not have many branches near the ground and

the resin content in the needles is lower than black spruce. 

A map of statewide vegetation and land cover, using the phenology of a vegetation index collected by

Michael Fleming, US Geological Service ( USGS) during the growing season of 1991 follows. Figure 7 -3
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illustrates that the FNSB is predominately covered with three vegetation classes: Spruce and Broadleaf

Forest, Open Spruce Forest /Shrub /Bog Mosaic and Spruce /Woodland Shrub. 

Figure 7 -3: Statewide Vegetation /Land Cover

SOURCE.' MICHAEL` LEEM` INNG, USGS 1 91

v

i ' u
1

Wildfire is defined as an unplanned ignition of a wildland fire ( non - structural fire) that could be caused
i

by lightning, volcanoes, unauthorized and accidental human - caused fires and escaped prescribed fires
Alaska Interagency Wildland / ire Management Plan 2010). Wildfires are typically a natural

phenomenon with the possibility of occurring in almost any FNSB location igniting a variety of
vegetation types. Coal seam fires are another source important in interior Alaska. Most fires occur in

the interior of the state between the Alaska Range and the Brooks Range as indicated by Map 7 - 1 . 
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Wildfire is defined as an unplanned ignition of a wildland fire ( non - structural fire) that could be caused
i

by lightning, volcanoes, unauthorized and accidental human - caused fires and escaped prescribed fires
Alaska Interagency Wildland / ire Management Plan 2010). Wildfires are typically a natural

phenomenon with the possibility of occurring in almost any FNSB location igniting a variety of
vegetation types. Coal seam fires are another source important in interior Alaska. Most fires occur in

the interior of the state between the Alaska Range and the Brooks Range as indicated by Map 7 - 1 . 
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Wildland fires are characterized as ( State of Alaska DHS 2013): 

Prescribed fires: ignited under predetermined conditions to meet specific objectives to mitigate

risks to people and their communities, and /orto restore and maintain healthy, diverse
ecological systems, or; 

Wildlfire: any unplanned wildland fire

Unfortunately wildfire is most often associated with the weather patterns of lightning, winds and low

humidity which can cause an outburst of multiple fires almost simultaneously placing a time constraint

on a response team' s efforts of trying to knock down numerous firessas soon as possible when multiple
wildfires may be spread apart over large areas. 

The FNSB is one of the State' s most vulnerable locations /forvw4idespread wildfire, burning thousands of

acres annually. Given the continuing trend of expandedhuman settlement patterns into both the rural

and the wildland -urban interface ( WUI) areas ofthe /FNSB the risk ofwildland fire hazards to both
human life and habitation is growing.6 \ \ \ 

7. 02. Historical Occurrence

Fires in Alaska have accounted for signifii

declared disasters related to fire. Two of

Fire ( 2011) burning 858 acres in close

burning 537, 627 acres. (Cent2er014) 

The costs to fight suc

started May 20, 2011
until Seotember-9:-20. 

another tire, tne-Hastings. tire, 

cost of,over $18 million. Both

Image: Since 2000 the State has had nine FEMA

werelocated in the FNSB, the Moose Mountain
oral- residenecs and the Boundary Fire ( 2004) 

be exorbitant.' An example is the Moose Mountain fire that
r

ar the smalhcommunity of Goldstream and not declared out
sion.costs were over $5 million. Within the same time period

wanks area, burned 54, 217 acres for an estimated suppression
s were human caused ( Center 2011). 

By the very' n ure of wildfire is the creaiionof smoke and air pollution. The impact of smoke pollution

can be severe fora large numberofccitizens ih•the densely populated areas of the FNSB in multiple ways. 
Dense smoke leads to, variety f health concerns for at risk populations such as the elderly, people
with respiratory or hea \ disseease andIchildren. Wildfire smoke is a mixture of gas and particulate matter

made up of acids, organic, 

chemicals, 
metals, soil or dust particles and allergens such as pollens or mold

spores. The smallest particles. are the greatest threat because they can be absorbed deep within the
lungs and enter into the blood stream. The particles that are 2. 5 micrometers in diameter or less are

called particulate matter (PM) 2. 5 ( State of Alaska, Dept. of Environmental Conservation, Division of Air

Quality Monitoring and Quality Assurance 2004). 

Wildland Urban Interface (WUI) —the area where human habitation and wildlands meet

FNSB Hazard Mitigation Plan Page 7 -6



Wildfire smoke pollution also creates severe transportation issues for vehicular travel, significantly

impacts air travel for both military and civilians in the greater Fairbanks area and has closed the Alaska
Railroad line between Anchorage and Fairbanks at times. This phenomenon is illustrated in Figure 7 -4, 

taken by NASA in August of 2009. In a report dated 2010, recent changes in the fire regime across
boreal Alaska indicated that since 2000 interior Alaska has experienced four large fire years ( years in

which more than 1 percent of the landscape burned) where 17 percent of the landscape burned ( E. S. 

Kasischke 2010). It was estimated that these fires reduced the coverage of coniferous black spruce

forest by 4. 2 percent and increased the coverage of broadleaf deciduous forest by 20 percent. 

Figure 7-4: Hundreds of Thousands of Acres Burning in. lnte[ ior Alaska, August 2009

y

S 

F V

SOURCE: NASkMODIS, AUGUST 4, 2009

Within the past ten yeas the 20d4 fire season is noted as the worst fire season in the Borough' s

recorded history when over 780,000 acres burned. Smoke pollution from wildfires was also at an all - 
time high in the Borough. The highest hourly smoke levels recorded in Fairbanks were over 1000

micrograms /cubic meter. Recorded levels were over the Environmental Protection Agency ( EPA) 

Hazardous level for 15 days ( 250 micrograms /cubic meter for a 24 hour average). Lastly Fairbanks' PM

2. 5 levels were over the EPA' s Unhealthy category ( 65 micrograms /cubic meter) for 31 days ( E. S. 
Kasischke 2010). 

Table 7 -1, and its accompanying chart, represents the Alaska 10 -Year Fire Rank, indicating the number of
fires per year and the number of acres burned per year. 
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Table 7 -1: Alaska Ten -Year Fire Statistics

Year 2003 2004 2005 2006 2007 2008 2009 2010 1011 2012

Fires 476 701 624 307 509 367 527 ` 688 515 416

Acres Burned 602,718 6,590, 140 4,663, 880 266, 268 649,411 103, 649 2,951,593 1, 125,419 293,018 286,888

7000000

6000000

5000000

400DOOD

3000000

2000000

1000000

0

SOURCE: ALASKA

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

In 2010, one of the biggest fires, 

the Fairbanks airport ina grassy
smoke poll ution în -th_e Salcha\ 

There wer" a two notable fires in t

Moose Mountain Fire, started`oi

noted, altfiough this fire apper! 
million to suppress to its loc

residences. 

Acres Burned — Fires

800
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Soo
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acres, was the Willow Creek,fire located only ten miles south of

3 area. It started on June 10 and burned into August causing

in 2011: tlie,M6ose Mountain Fire and the Hastings Fire. The

I and wasnot extinguished until September 8. As previously

cage compared to others in the Borough it cost over $ 5

trbythe small community of Goldstream and numerous rural

Within the same month,of' May,2011; the Hastings Fire ignited and ultimately burned over 54,000 acres. 

On June 6, an evacuation advisorywas issued for residents of the Hayes Creek Subdivision. By June 16, 
the initial risk to over 400ersidences was greatly reduced. This was a human caused fire and was
declared extinguished at 54, 217 acres on September 8. Estimated suppression costs were over $ 18

million dollars. In addition to this cost, fighting this fire simultaneously with the Moose Mountain Fire
was a significant drain on available local resources. 

In 2012, the Dry Creek Fire consumed 47,154 acres lasting from June 23 to November 15, and

represented almost 20% of the total acreage burned within all of Alaska during the 2012 fire season. 
The Dry Creek fire was lightning caused ( AICC 2012). 
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Most recently, the Stuart Creek Fire 2, located between Chena Hot Springs and Eielson Air Force Base, 

burned 87, 154 acres, forcing evacuation of over 300 residents and 450 animals. Smoke from the fire

created unhealthy air quality and poor driving visibility within many areas of the FNSB. The estimated
cost was $ 21 million. 

Within the past ten years the Borough has been dotted with wildfires, as illustrated by the Alaska

Interagency Coordination Center map in Map 7 -3. Although difficult to discern individual fires on this
map, it clearly illustrates the number of wildfires and frequency of occurrence of wildfires within the
WUI of the cities of Fairbanks and North Pole. 

Fairbanks has played an important role historically in the

control ". The first meeting in Alaska to bring togethr

scientists and private citizens in order to explore the ramil

in the boreal forest ecosystem was held in Fairbanks' in

was delivered by Ed Komarek as he pointed out the disti

management. Mr. Komarek noted that fire control cons
whereas fire management included prevention andan uoi

Fire control could be defined in a very striight forward way - 
more ambiguous adding complexity and` \ for.debate with

owners in creating defensible space around theirdellinggs, ar

decisions with timber harvest-and utilizing fire in, remote.areas, 

The history of wil

1971 the Alaska I

Conservation Act

also between . na

made reflect which

the Borough

of fire' management rather than just fire

wrce managers, fire control specialists, 

nsofwildland fire, its control and its role
The kevnote address at the conference

primarily of

nding of fire

the fire out ", 

fire control and fire

pression techniques

Todd 2006). 

was

tial to involve private property
forest health and regeneration

n wildlife habitat. 

not be complete vii\ tiouf meritior of laind laws that influence fire policy. In

is Settlement Act ( ANCSA) and in 1980 the Alaska National Interest Lands
r

ompted debate between conservation and development advocates but
es` sof conservation and preservation versus state interests relative to
fit the State' s natural resource -based economy. Ultimately the decisions
the Federal -or State level is responsible to fire management where. Land
jgrom these acts, resulted in the distribution of land ownership status in

in Figure
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Figure 7 -5: FNSB Land Ownership 2013

Educat
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SOURCE: FNSB ASSESSING DEPARTMENT, AUGUST 2013

The FNSB fire management ( exclusive of the cities

management of the State of Alaska, Department of

Service as illustrated in Fi gure 7 -6. \ \\ 

0

we

Figure 7 -6: 

SOURCE: ALASKA INTERAGENCY COORDINATION CENTER
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under the

Alaska Fire

Although fire management zones were still in place in 1989, both state and federal fire resources joined

forces relative to the facilitation of coordinated fire suppression efforts by creating the Alaska
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Interagency Coordination Center ( AICC) based in Fairbanks. The AICC assists during other natural
disasters when requested based upon its successful management structure in fire emergencies. 

7. 03. Possible Impacts from Future Events

The entire FNSB is vulnerable to the risk of wildfire. Some populations and facilities will have a higher

risk than others due to their location. Factors impacting the extent of damage from future events
include population distribution, structural distribution and design, transportation facilities design and

locations and necessary infrastructure to support all land uses. 

In the event of a major catastrophic fire event the FNSB could require emergency medical care, 

evacuation, alternative shelter, food, water and supplies. Airqualitycould be significantly affected with

the potential for long -term negative health effects to citizens/ Bot \ road and air transportation access

through the WUI could be closed for extended periodsof time limiting commerce and associated
supplies to citizens. 

Large -scale infrastructure could be damaged 6us

include disruptions to the TransAlaska Pipeline flow

refinery productions of fuels utilized1throughout

passengers, highway transport of natural gasto.Fairl

and out of the region. Although Fairbanks' locakwal

area, disruption of electrical service could impactt
FNSB to transport their housheold•water or receive
services in Fairbanks./ if a" w—ildland "fire cut off tra
extremely limited for ruaa\ \ dents. Even the

1
ta

impacted. 

Finally, 

Fort W

7.04. Probal

It is not a matte

stand of spruce

frequently. The

Army

short or long -term ' disruptions. These could
crude oil! nitertie electricalpower grid, regional

state railbelt transportation of goods and
iksand air transport of freight and passengers in
supplyis.from a well located in the metropolitan
supply. Itis common for rural residents in the
ter dWered to•their residences from local water
portat10n routes, available water could become

ilability of water for fire suppression could be

very significant given the proximity of both

if" as a matter of " when' catastrophic fire events will occur in the FNSB. A given

the boreal forest will burn every 50 to 150 years, and some areas burn more

allforest is afire- driven ecosystem ( Todd 2006). 

As the climate trend of waimmng' continues to impact Alaska' s natural resources in many ways the fire
season not only extends in duration, starting earlier and ending later, but without preventative

mitigation will likely increase the overall number of fires occurrences per season and the number of

acres burned. This trend is documented in the State of Alaska' s Hazard Mitigation Plan 2013: 

In the 21s' century, Alaska is seeing on increasing wildland fire risk due to several factors

including climate trends, expansion of population and development into wildland areas and the
results of a spruce beetle infestation. 
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Within the past 100 years, weather in Fairbanks reflects a positive trend to higher temperatures in both

summer and winter. The frequency of days below -40 °F has gone from roughly 14 to 8 days per year
over the past century and the average number of days above freezing has increased from 85 to 123. The
average heat wave index has increased three times that seen prior to 1976 (Carl J. Markon 2012). 

As human development into wildland areas increases, a correlation between development and added

risk of wildland fire is increased. A component of risk assessment is the distinction between human

caused fires and lightning caused fires. The March 2006 report " Wildland Fire In Alaska: A History of
Organized Fire Suppression and Management in the Last Frontier' indicates that, between 1952 and

2004, 86 percent of the acreage burned in Alaska was due to lightnng caused wildfire (Carl J. Markon
2012). / 

Human - caused fires are typically detected earlier anc

number of acres burned per event. This is due to the fa

for a longer period of time due to the remote areaswhi



The original model' s calculated risk of exposure to wildfire was specific to communities determined to

be at the highest risk from wildland fire ( not the entire Borough). The mapping series in Figure 7 -7

through Figure 7 -10 illustrates the modeling and mapping process. 

Figure 7 -7: Hazardous Fuels Modeling Component
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Figure 7 -10: Suppression Difficulty Modeling Component

From these components a, wildfire exposure mapped in Figure 7 -11. 
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Figure 7 -11: Wildfire Exposure

SOURCE: FNSB

The

CWF

111 ( ORAFT), FEBRUARY 2013

tial and zones of concern, was a product of the

fire risk analysis for the HMP. 
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7. 05. Wildfire Hazard Actions

7.05. 1. Wildfire Current Mitigation Actions and Authorities

Alaska Master Cooperative Wildland Fire Management and Stafford Act Response Agreement — 

The Alaska DNR; the United States Department of the Interior Bureau of Indian Affairs, BLM, Fish

and Wildlife Service; and the United States Forest Service have signed a cooperative fire

management agreement to share information, personnel, equipment, supplies, services and

funds for wildland fire management activities. This includes prevention, preparedness, 

communication and education, fuels treatment and hazard- mitigation, fire planning, response
strategies, tactics and alternatives, suppression and post fire rehabilitation and restoration. 

Alaska Wildland Fire Coordinating Group — The mission of the Alaska Wildland Fire Coordinating

Group ( AWFCG) is to provide a forum that fosters cooperation, \ oordination, collaboration and

communication for wildland fire managementand related activities in Alaska. The AWFCG plans

and implements interagency fire management //practices statewide and promotes programs and

interagency partnerships. Goals, objectives<and membership are documented in the AWFCG

Memorandum of Understanding and Standard Operating Procedures. 

The AWFCG has formed committees and taskforce groups to address spew issues. Long
standing committees include Air Quality and Smoke Management, Education and Prevention, 
Fire Research and Development, Fire Weather, Safety, Operations and Fuels. A full list of
committees and their charters are ailable• nline\ Alaska, Multi- Agency Coordination Group — 
The Alaska Multi- Agency, Coordinatibn \ oup(' AMAG) is activated when wildland fire activity

levels warrant, TheAMAC\ is tasked withitheifollowing: incident prioritization; resource

allocation; coordination ofState and Federal disaster responses; political interfaces; media and
agency information.; nticipation of futureresource needs; and the identification and resolution
of issues.---- \\/ 

Ala ka, lnteragncy Wildlan .\ re Managee\% PI'an — The Purpose of the Alaska Interagency
Wildland Fire ManagementtPlan ( AIWFMP) is to promote a cooperative, consistent, cost - 

effedive, interagency-approach \towildland fire management. It is the interagency reference for

wildfireoperational information online. Firefighter and public safety is emphasized throughout

the planasthe single, overriding priority in fire management activities for agencies. The AWFCG
is responsible to-review and update, as warranted, the AIWFMP. 
Alaska Interagency Coordination Center — The AICC is the Geographic Coordination Center for

v

Alaska. AICC coordinatesstatewide tactical resources, logistics support and predictive services
for State and Federal agencies involved in wildland fire management and suppression in Alaska. 

AICC is located at the Alaska Fire Service ( AFS) facility in Fairbanks. AICC is staffed and managed

by State and Federal employees who mobilize interagency personnel and resources to fires
statewide. 

The AICC website is a comprehensive source of fire - related information such as the Alaska

Preparedness Levels, the Daily Situation Report, current and historic fire perimeter maps, media

releases, planned prescribed fires, historical fire data and current weather forecasts. 
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Community Wildfire Protection Plan — The CWPP is a collaborative effort between wildfire

suppression agencies, Federal, State and local governments, community groups and individuals

to identify sources of fire risk and prioritize areas for mitigation projects. The completed CWPP
is available online. The CWPP process assists communities in developing an appropriate and

desired wildfire protection plan addressing elements of community protection. Through

collaboration, residents develop their strategy for protecting life, property and critical

infrastructure in the wildland urban interface. 

Alaska Firewise — Firewise is a collaborative effort among local, State, Federal and private

agencies and organizations to promote fire safety and - mitigation in the wildland /urban

interface. Communities are eligible to be recognizedasa Firewise Community /USA after
adopting a CWPP and completing one Firewise project. An Alaska Firewise brochure and other
prevention materials are available online. 

Alaska Fire Service — The BLM Alaska Fire Serviceice ( te d at Fort Wainwright, Alaska, 

within the FNSB) provides wildland fire suppression services for,allDepartment of Interior and

Native Corporation lands in Alaska. In( addiiion to suppressing wildland fires, AFS has other
statewide responsibilities, including: interpretation of fire-management. policy oversight of the
BLM Alaska Aviation program ;, planning, imple\ entingand monitoring\ els management
projects; operating and maintaining, advances communication and computer systems such as

the Alaska Lightning Detection System:, FS. also operateson an interagency basis. 
7.05.2. Wildfire Hazard Ml

In conjunction with the" NDR, theBr
CWPP is currently under review. Tod

Resolution by the\ rbanks,

nll
v

theompliana with the NDevelopment in WddlandRL
guideline to develop fire prof
of ladu\ changes onfi\ , pr

Creation of exposure model c

Identificationof Zones oflCo

the fol

WPP in 2006. An update of the

been carried out: 

tth"Star Borough`Emergency Services Commission recommending

TA 1341 Standard for Fire Protection Infrastructure for Land

al, and Suburban Areas ( 2012 Edition) establishing practices and
u

ction and emergency services infrastructure to reduce the impact

tection.and emergency services delivery. 

hazardous fuels

ern inside and outside of fire service areas within the Borough

with rating system•developed
Hazardous fuelslrediction through silvaculture treatments of 2, 300 acres, the largest
accomplishment foranysingle community of its size in the United States. The treatments

required numerous public meetings and contacts, as well as several interagency permits. 

Funding for a portion of the work was obtained under the 2009 American Recovery and

Restoration Act in the amount of $1. 4 million. All funded projects were completed by the end of

2010. 

Three ultramobile laptops were loaded with imagery, datasets and ArcPad applications

developed by DDF and deployed within the Borough by the Steese, Chena - Goldstream and
North Star Fire Departments. The mobile GIS applications were a success improving response

time and providing better information to the emergency responder program. 
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Booths and displays promoting Firewise programs were at the Alaska Home show, Midnight sun

Festival, Alaska Public Lands Information Center, Fred Meyers Safety Weekend, Sportsman' s

Warehouse Outdoor Days and the Tanana Valley State Fair. 

Two national home insurance companies, Allstate and State Farm, have conducted home visits

with their locally insured homeowners to recommend Firewise improvements. The insurance

companies are requesting a variety of improvements be completed in order to continue being
insured. 

FNSB organized and hosted Firewise and fire prevention training for several volunteer fire

departments creating 2 person teams to conduct door to door visits of residences in the high
risk Zones of Concern. The department teams left special Zones of Concern door hangers and

offered home risk evaluations. Many residents requesteditsk evaluations and received a rating
and recommendations for improvements. 

Borough Smart 911 Program

FNSB GIS aerial pictometry was updated in /the summer of \2\012providing emergency managers

with improved GIS data and map productionof high - resolution iamgery•of settled areas of the
Borough and structure locations. 7\ 

7.05.2.a CityofPairbanks

The City of Fairbanks has adopted by Ordi

codes, including the International \Builc
Mechanical Cade, International Fuel'

GasCo
7.05.2.b City ofNorth•Pole

The City of NorthPole has adopted the sam

7.05.2

The Bc

a new

responsible for

e is built such

conformance wit\ State Codes

standards of their insi

case with internal fire

ce

of International Code Council ( ICC) 

national Fire Code, International

mal,Residential Code. 

of ICC codes as the City of Fairbanks. 

ety ofall structures constructed under Borough ownership. When
rary\ the Borough utilizes its own engineers for plan review and

N
ie family of ICC codes. Additionally, the Borough must meet the
FM Global, which is often more stringent than the IBC. Such is the

in Borough owned structures. 
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8. Seismic Event Hazard Profile

Fairbanks - ... The Denali Fault quake was a monster — the largest inland earthquake in North

America in nearly 150 years — and its west -to -east shockwove was powerful enough that it was

felt as for away as Louisiana. Roads were sheared apart along the fault line in the Interior, and
some glaciers literally were ripped in two." ( Fairbanks Daily News - Miner) 

SOURCi

8.01. Nature and Location

The Alaska Earthquake Information Center ( AEIC), a partnership between UAF, USGS and the National

Oceanic and Atmospheric Administration ( NOAH), collects all available seismic data into a single

statewide network and serves as the Regional Data Center for the state. AEIC reports that (AEIC n. d.): 

Alaska has 11 percent of the world' s recorded earthquakes

Three of the six largest earthquakes in the world occurred in Alaska
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Since 1900, Alaska has had an average of one magnitude 8 or larger earthquake every

13 years and one magnitude 7 to 8 earthquake every year. 

In order to understand why Alaska has such a disproportionate number of earthquakes compared to the

rest of the world it is necessary to understand the geological makeup of Alaska. The earth' s crust is
composed of tectonic plates that may be more than 40 miles thick and greater than a thousand miles
across. One of those plates, the Pacific plate, slides toward the northwest, past southeastern Alaska and

beneath south central Alaska. AEIC gives a layman' s analogy. The Pacific plate can be thought of as a

conveyor belt. Riding on the Pacific plate is the Yakutat Terrane which is a buoyant piece of crust that is

colliding with the southern Alaska margin. Interior Alaska is also, beingsqueezed because of the collision
of the Yakutat Terrane. Earthquakes occur along plate boundaries and in interior Alaska where it is

being squeezed. Earthquakes are generated at the margins of the Yakutat Terrane and further inland

where the curst is breaking in response to being shoved. northward' and under the adjacent plate, the
North American Plate. 

The associated hazards of earthquakes include duration of ground-shaking, strength of ground shaking, 

frequency of intervals between shaking,.surface faulting, ground settlement and liquefaction, snow and
rock avalanches and slides, tsunamis andeiches. Tsunamis andseiches are specificto ocean or large

bodies of water. The damage generated byan earthquake isrelative to the distance from the epicenter, 
magnitude of the quake, local soil types /degree of- slope/ geology, and local building design and

construction ( State ofAlaskaDHS2 \). 

The duration of ground 5ihaking depends on how the fault ruptures, \,the distance from the rupture and

underlying soil type andthickness. Durig a magnitude 7. 0 earthquake, the shaking may last 30 to 40seconds. The—longer structureVshake, the geatr \e damage. Since many of the damaging
earthquakes occur- close to the earth' s surface, shaking_can decrease rapidly with increasing distance

from thefuIt that produce •tee earthq \ ke. when soils are soft, thick and wet shaking can strengthen
and the soils may slide onsubside!\ Mbre rapid shaking with shorter intervals between tremors, 

produces moredamage. Buildingscan exhibi[ side -to -side and up- and -down shaking during earthquakes
necessitating building design standards thatcan factor in both motions (AEIC n. d.). 

The energy released durirg aanearthquake is difficult to imagine. Magnitude used to be measured by a
seismograph ( a machine that measures how much the ground moves) and was delineated by the Richter

scale developed by Dr. Charles, F Richter in 1934. Over the years the science community has come to
utilize a value called a " moment" magnitude. The moment magnitude scale is a logarithmic scale of 1 to

30 that enables seismologists to compare the energy released by different earthquakes on the basis of

the area of the geological fault that ruptured in the quake ( The Free Dictionary n.d.). The change

occurred because it was felt that the Richter scale underestimated the energy released by the larger

earthquakes. For instance, in 1964 the most devastating earthquake in Alaska' s known history occurred

in the Anchorage bowl area and is commonly known as the Good Friday quake. It was initially assigned a

Richter magnitude of 8. 4 but is now considered to have had a magnitude of 9. 2 ( AEIC n. d.). 
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Another scale used to measure the intensity of an earthquake is the Mercalli intensity scale. This scale

uses Roman numerals I through XII ( I — not felt by people to XII — catastrophic with total destruction) and

represents the intensity of the quake' s energy magnitude plus quantifying the effects of the Earth' s
surface, humans, object of nature and man -made structures. Table 8 -1 compares earthquake

magnitude and intensity scales. 

Table 8 -1: Comparison of Earthquake Magnitude and Intensity Scales

Earthquake Equivalent Energy Equivalent Energy Mercalli Intensity Human

Magnitude in Weight of TNT in Hiroshima- size Observations

Atomic Bo

4 15 tons 1/ 1000 II - II1 Feels like vibration

from a nearby
truck

s 477 tons 3, %100' C\ IV -V\ \ small objects are

upset, sleepers

awaken

6 15, 095 tons 1 VI -VII Difficult to stand, 

damage to

masonry

7 477, 335 tons X32 VII -VIII Widespread panic, 

some walls fall

8 15, 094, 673 tons 1006 IX -XI Wholesale

destruction, large

landslides

9 477335;482 tons 31, 822 Xi -XII Total damage, 

waves seen of

round surface

SOURCE: AEIC

8.02. Ht \ ricalOccu\ ienci
The historical earthquake activit\ of the FNSB is close to the Alaska state average, but still 725% greater

than the overall U. s\ aerraage. Map 8 -2 and Map 8 -3 illustrate the historical occurrence of earthquakes
within Alaska and the FNSB. herelhave been three magnitude 7. 0 earthquakes occurring within 50

miles of Fairbanks in the last 90 y -ears ( Plafker 2003). 

On November 3, 2002 an earthquake with a registered magnitude of 7.9 occurred along the Denali Fault, 

the strongest earthquake ever recorded in Interior Alaska. The earthquake shot westward along the

Denali Fault before branching onto the Totschunda Fault. The surface rupture was approximately 209

miles long cutting a swath through anything in its way with a horizontal offset of up to 22 feet. 
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The earthquake was felt as far away as Louisiana and Texas. It was the strongest known quake

generated in interior Alaska. Fairbanks experienced over 3 minutes of continuous shaking but escaped

serious damage. Fortunately in 2002 the fault released most of its energy in a sparsely populated area

away from Alaska' s major cities although the damage to the Richardson and Parks Highways and bridges
from mudslides and buckling generated by the fault cost at least $ 25 million. Only minor damage was
reported in Fairbanks. Figure 8 -2 illustrates the Mercalli intensity of the Denali Earthquake. 

The Denali fault, as close as 85 miles south of Fairbanks, is located on the boundary of the Pacific and

North American plates. It is the largest of the faults in interior Alaksa and it moves in response to the
Yakutat Terrane collision at about 9mm per year. It is defined as astrike -slip fault as the crust blocks
slide by each other. There are several other known active faults within the immediate area of the FNSB. 

The Kaltag Fault and the Tintina Fault are among those and-other smaller unnamed faults. 

Figure 8 -2: Strong Motion Map f; enali Earthquake, 
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Liquefaction, a process in which strong, prolonged earthquake shaking transforms loose, water - 

saturated sediments into liquid slurry, impacted much of the Tanana River Valley ( USGS n. d.). 

One of the most significant structures to withstand the quake was the Trans - Alaska Pipeline. The Denali

Fault runs directly under the pipeline. As a testament to extensive preventative structural engineering

design, the pipeline moved with the shifting fault but suffered relatively minor damage requiring only
repairs to pipeline supports in case of future quakes. 

Within the past century there have been several large
Fairbanks. 

August 27, 1904, Fairbanks - Magnitude 7. 3

The second largest quake ever reported

crack. / 

July 7, 1912, Paxson - Magnitude 7. 2

This earthquake was reportedly " vio

earth heaved and rolled at the norl

scarred with landslides.— 

July 22, 1937, Central Alaska - `Magnitude 7. 3

This large eart hquake occurred =mcep

It was felt over most ofAlaskas In

occurredjor -several months\ \ Fain
Salcha, Bluff,- southeast of Fairbanks, 

landslide. Near there; mud boils a

formed' Water in the nearby slough

epicenters within 50 miles of

causing buildings to sway and

at Fairbanks ands strong" in Kennicott. The

e of Mount McKinley, and the country was

25 miles southeast of Fairbanks. 

00 square miles). Aftershocks

sustaiedscohsiderable minor damage. At

ig"hway• was blocked for several meters by a
red and cracks as wide as 38 centimeters
considerably above its normal level and did

October 1b , 1947, W0od•River— Magmtude•(. 2

This major earthquake was centeredsoutheast of Nenana, on the Salcha River Fault. It

was felt over most ofscentral and southern Alaska and at two places in the Yukon
Territory of Canada. Itwasrelated to more than 200 forerhocks and aftershocks. 
considerable moderate damage extended from Fairbanks to Nenana. Landslides

occurred on the Tanana River. 

June 21, 1967,' Fairbanks, Magnitude 5. 6 and less

This was ameaarrthquake " swarm" of smaller quakes causing minor local damage. 
October 29, 1968, Minot Creek fault - Magnitude 6. 5

Passed beneath the Yukon River Bridge. 

February and March, 1977, North Pole - Magnitude 4. 1 or less

This was an anomalous resurgence of activity on the Badger Road fault of several

thousand earthquakes. No significant damage was caused ( Davies 1983). 

November 3, 2002, Denali Fault - Magnitude 7. 9

As previously noted. 
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8.03. Possible Impacts from Future Events

As indicated in the Revision of Time - Independent Probabilistic Seismic Hazard Maps for Alaska, written

by the USGS in 2007, " Although the population of Alaska remains small, the potential for very significant
impacts on important natural- resource production and transportation facilities, on critical military

facilities, and on the more populated regions of the State from a large earthquake must be taken very

seriously." 

As the population and infrastructure of the FNSB grows, so does the need to prepare for future

earthquakes of significant magnitudes. As exhibited by the prig ` historic occurrences, earthquakes

frequently occur in interior Alaska. // /) 

Earthquakes with a magnitude of 7. 0, having previousl`' ocurre& \ thin the FNSB and having the

probability of occurring again, are evidenced by widespreeaad• panic and, structural failure. 

The entire FNSB is vulnerable to the risk of eart4u kes. Some populati \. \ d facilities will have a

higher risk than others due to their location. Factors that are considered for risk analysis include

population distribution, structural distribution and design, transportation facilities d_ esign and locations

and necessary infrastructure to supportall. land uses. \\ \/ 

The most significant possible impacts could - be on

transportation facilities. Additionally the \\ ct, to

inherent risk to national defense: 

8.04. Probability, ofFuture Evlents \ 

Like floods, earthquakes have probable rates of of

earthquakes takes ° into consideration- evidence of

natural- resource production and

military facilities could pose an

nce. The basis for the probability rates for

istoric earthquakes, combined with historic

Within the region betweenthe`Denali` and Tintina /Kaltag faults lies the FNSB. In the most recent 2007
USGS review a seismic hazard maps for a this area was denoted as having experienced several

earthquakes in the magnitude 7. 0 range during the 20`h century and, in addition, has a number of young
faults. Many of smalr.earthquakes in the region are concentrated in three diffuse bands striking north - 
northeast. The bands are termed the Minto Flats, Fairbanks and Salcha seismic zones. As of 2007 none

of the bands had been clearly associated with a geologic fault, however, it was noted that a number of
i

other northeast- to north - northeast - striking faults along the north side of the Denali fault were

evidenced by youthful activity. But there continues to be insufficient information to include any

individual faults explicitly in the hazard map rather they are captured in the smoothed seismicity of the
region (Robert L. Wesson 2007). 

A summary of the probability of an earthquake occurring in the cities of Fairbanks and North Pole and 15

census districts follows. The information is provided by the USGS database. Table 8 -2 represents the

chance of a major earthquake of at least 5. 0 magnitude within 50 miles of the community within the

next 50 years. 
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SOURCE: USGS

The USGS also has a

for a 5. 0, 6.0 and 7. 0

8 -3 through Figure 8 -. 

Table 8 -2: Community Earthquake Risk Grade

Location
PI

magnitude, 

Fairbanks

Occurrence

within 50

within r years

83% 

North Pole 82% 

Badger 82% 

Chena Ridge 85% 

College 83% 

Eielson AFB 81% % 

Ester 84% 

Farmers Loop 83% \ 

Fox 81% 

Goldstream / 81% \ \ 

Harding Birch Lakes 76% 

Moose Creek \ \ 82% \ 

Pleasant Valley 76% 

Salcha /-, X81%/ 

South Van Horn 85% 

Steele Creek, -, \ X81% 

Two Rivers 78% 

that allows for the\credtionlof probability models ( 2009). Three scenarios
within the next 100 years were modeled. Figure
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Therefore'\ the.probability of an earthgtiakewith a magnitude of 5. 0 or more within the next 100 years is

100% for thegreater Fairbanksarea decreasing to 40% for a 6.0 magnitude quake and between 4% and
6 % for a 7. 0 magnitude quake. On the southern boundary of the map extents, closer to the Denali Fault, 

the greater the probability becomes of a higher magnitude quake. 

The effects of seismic activi can- a amplified or muted by the underlying geomorphology of the area, 
including the presence of bedrock, thermokarst and permafrost, hydric soils, and the liquefaction

potential of the underlying silts and soils. 

FNSB Hazard Mitigation Plan Page 8 -13



an,_ 

tire

Ploy

alvv^ L,  .,. firma ' if , j  r f- ` 

1 f` `( 

ter " ly a K'r , flJ' y> f '3 

aO+ 
U

I 
9

NaFtfi Pole» 

rA

Eielson Air For Base
nor

j f
t v eG

1

i

T4 • p'- L TF l

W .. e

Mapr aoatls

Rlvalaand Lakes

El ROrough -- dary i

Suhsidenoe Potential: 

Mlles ' Zone of Primary Concern

v

0 5 10 20 gJ Oau Unavailable  



H W
r BuM

S

r
N go

LNMReM

r nlis , fd
M

Ph +-/.7 Q n
e. 

a

i I :. 
Eeun'Air FOrBaseVy 1, Rrrc. V

41r o i
lA

00 °° ! 

0. v s3

a • I gM, BWa —
Maid MaEt

Rienwavaa .

R — a. rd lakat

rBoroughBoundary 3

Bar, narroer } 

Mibt ` 
lone of Primary Concern - 

0 s l0 30
Data Unanibbla j



8.05. Seismic Hazard Actions

8.05. 1. Seismic Current Mitigation Actions and Authorities

Alaska Seismic Hazard Safety Commission — The Alaska Seismic Hazard Safety Commission is

made up of public and private Commissioners to increase public awareness and education with

a particular focus on mitigating risk. One of the Commission' s major goals is to insure the

seismic safety of Alaska' s public schools. The Alaska Department of Education and Early

Development has a representative serving as a liaison with the Commission. Through their joint

efforts there was State funding for site specific seismic design and construction inspection for
new school construction. There are also online resources provided for the public from the
Commission. 

8.05. 1. a Cityoffairbanks

Building permit requirements — The Building- Department is responsible for issuing construction

permits within the city limits of Fairbanks This process typically4includes plan review, permit

issuance and inspection of projects fromtthe ground up. The Department.is also responsible for
the adoption and amendment process of nearly a dozen codes relatingtoplumbing, electrical, 
mechanical and structural, for both new and some existingxist g construction incompliance with the
International Building Code 2009 Edition as adopted, by Ordinance No. 5834, § 1, 3 -12 -2011 with

modifications. As well as the enforcementof these codesthe Building Department responds to

legitimate complaints regarding substandardhousing and dangerous buildings. The Building
Department is respoisnble.for the planreviewandnispection,ofall residential and commercial
structures builtor remodeled' within the city limitsof Fairbanks. The City' s Fire Department also
works with the, BuIlding Department to ensure fire safety isaddressed, including but not limited
to, adoption of relatetl.firec

des. 

8.05.1. 6 Cftyo/ f -NotPo e
Buil ing permitrequirements — .Ting Department is responsible for issuing construction

permits within thecitylimitsof Nbt Pole in compliance with the International Building Code, 
2209%Edition, as published by the International Conference of Building Officials, together with

the local,am, endments per Ordinance12 -07 § 2( part), 2012). 
In addition \ th è City of North Pole has adopted the Uniform Code for the Abatement of

Dangerous Buildings, 1997 Edition. This allows the city to evaluate dilapidated, defective

buildings which endanger/ life, health, property and public safety. The buildings are evaluated

for structural integrity and compliance with locally accepted standards. If the building does not
meet those standards there is a process for abatement protecting adjacent properties. 

8.05.2. Seismic Hazard Mitigation Successes

Trans - Alaska Pipeline System — During the Denali Fault earthquake of 2002 the Trans - Alaska

Pipeline withstood an impact that moved the pipeline almost 20 feet but did not rupture the

line. This was due to mitigating the impact of potential earthquake risk to the pipeline system at

the time of engineering design and construction. The Borough has 89.4 miles of the Trans - 

Alaska Pipeline within its boundary. 
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9. Severe Weather Hazard Profile

Thousands without power —The Storm at a Glance

Sustained winds of 27 mph, Gusts of55 mph
More than 10,000 Golden Valley Electric Association customers without power at peak of
storm. 3,000 to 5,000 still without power Thursday night [ 24 hours after the storm]. Some

may not get power until weekend. 

Schools closed Wednesday through today [Friday]. 

Warming shelters set up at West Valley and North Pole high.schools. 
Widespread toppling of trees. Some damage to buildings ( Fairbanks Daily News - Miner, 
November 15, 2013) i / F

Winter storm drains Fairbanks' supply of generators. 

its supply of Yamaha generators Thursday, the day
days... There was a line of people waiting to buy gene

Thursday morning. The store sold all 30 generators it

to $3, 700 — before the end of the day, so owner Bill L' 

up another 20. Those units went on•sole Saturday

left... The Outpost sold out its supply \
Honda

Thursday... Home Depot sold out of Its supply ofgene

morning... The store also sold out itsinventory. o_f` 
Fairbanks Daily News -Miner November 17, 2013) 

N_ofthein,Pbwer Sports nearly sold out of
after the storm him 20 generators in two
rators at Alaska Fun Center when it opened

had in stock — ranging ih.price from $1, 000

arry sent crew down to-Anchorage to pick
morningland at noon, there were only six

generators in the course of nine hours
ratorswithin a matter of minutes Thursday
about 20Nkerosene heaters. "(Tim Mowry, 

over Thirty-six Hours

SOURCE: SAM HARREL, FAIRBANKS DAILY NEWS MINER, NOVEMBER 16, 2013
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Alaska Gov. Sean Parnell declared a state of disaster for the wind- damaged and power - stricked

Fairbanks North Star Borough... Golden Valley Electric Association estimates some 600 businesses
and households remain without power throughout the borough. Original estimates just after

Wednesday night' s wind storm claimed around 15,000 households and businesses in the wider

valley region served by GVEA has lost power ...A state disaster declaration comes with two

measures of assistance. The state can assist in initial emergency response and post- emergency

recovery... The main aid to the Fairbanks area would come in the form of recovery funding for

damages incurred in the storm or subsequent power outage. That aid could go to the property

owners with damaged homes, to the borough or to the city for infrastructure or additional

personnel hours ... [City of Fairbanks' Mayor] Eberhart, whoj



hours during June and July. During this period, daily average maximum temperatures reach the

lower 7Os7. Temperatures of 80 degrees or higher occur on about 10 days each summer. In

contrast, from November to early March, when the period of daylight ranges from 10 to less

than 4 hours per day, the lowest temperature readings normally fall below zero quite regularly. 

Low temperatures of -40 degrees or colder occur each winter. The range of temperatures in

summer is comparatively low, from the lower 30s to the mid 90s. In winter, this range is larger, 

from about 65 below to 45 degrees above. This large winter range of temperature reflects the

great difference between frigid weather associated with dry northerly airflow from the Arctic to

mild temperatures associated with southerly airflow from the Gulf of Alaska, accompanied by

Chinook winds off the Alaska Range, 80 miles to the south of,Farrbonks. 

Compared with many moderate climates within the United States; normal weather patterns in the

winter of Interior Alaska would be considered " severe ^ Seva weather can be defined as any weather
event that has the potential to cause threats t / life and /or damageto property and serious social

disruption. Severe weather events in the Borough usually involve long periods ôf extreme cold, ice fog, 

wind chill or a combination of the three. Heavysnow\ nd freezing rain alsoc rate structural, power, 
and transportation issues, making driving and walkingdifficult, slowand very hazardous. 

The following definitions reflecting severe weather events were developed primarily in the 2013 State of
Alaska Hazard Mitigation Plan or elsewhereasnoted:. 

Extreme Cold— " Excessively cold" temperaturedefinitions vary according to the normal climate

of a region. InWaska,,– extreme cold usually involves, temperatrues below – 40 degrees. In the
f / \ 8\ \ 

V / \ 
FNSB temperature inversions and the warmth produced by the city' s urban heat island effecti

will keep temperatures higher than manyof the adjacent low lying areas such as the town of
i

North -Pole „which i51sometimes asmuchdegrees colder than Fairbanks ( Alaska Climate

Research, Centern.d.. 

CHe àvy Snow: ge e\ s,sowfall accumulating to 4 inches or more in depth in 12 hours or
lessorsnowfall accumulating to 6 inches or more in depth in 24 hours or less. Snowfalls of 4

inchesormore in a dayoccur onlythree times during winter (Alaska Climate Research Center
n. d.). 

r All data presented is in

a A temperature inversion is a thin layer of the atmosphere where the normal decrease in temperature with height switches to

the temperature increasing with height. An inversion acts like a lid, keeping normal convective overturning of the atmosphere

from penetrating through the inversion. This can cause several weather - related effects. One is the trapping of pollutants below

the inversion, allowing them to build up. If the sky is very hazy, or is sunsets are very red, there is likely an inversion somewhere

in the lower atmosphere. This happens more frequently in high pressure zones, where the gradual sinking of air in the high

pressure dome typically causes an inversion to form at the base of a sinking layer of air. 

htto: / /weatherguestions.com /What is a temperature inversion. htm
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Freezing Rain: develops as falling snow encounters a deep layer of warm air in the atmosphere

sufficient enough for the snow to completely melt and become rain. As the rain passes through

a thin layer of cold airjust above the earth' s surface it cools to below freezing. The drops do not

freeze but they become super cooled then instantly freeze when they strike the frozen ground, 
power lines, vegetation, etc. 

Aufeis: also called glaciations or icing. This phenomenon occurs when emerging ground water

freezes in successive sheets until the ice is thick and covers a large area. The thickness can vary
from only a couple of feet to 30 feet or more. Aufeis is common in the valleys of the Interior

and especially prevalent in permafrost - underlain settings

Lightning: within the FNSB is a common summer ocurrne averaging about one thunderstorm
every eight days in Fairbanks but at least three times more frequently over the hills to the north

and east of the city (Alaska Climate Research.Center n. d.). 

High Winds: The most common wind occurrence is the warming Chinook wind, which typically

occurs in the fall and winter months. The Chinook comes from the south, funneling through the
passes of the Alaska Range, which causes thestrongest /winds to occur on the hilltops around
town and moderate winds aroundthe rest of theFNSB./ Another wintertime wind event occurs
when bitter cold arctic air to the north starts pouringto the south. These cold wind events not

only can inflict damage, but also bring;butallycold windchills\ 

Wind Chill: Ambient. air temperature` is the air••temperature of,tlie environment, with no wind

effects. Wind chill tempreature is how cold - peopleandanimals feel when outside. Wind Chill is
based on the ratea\ heat lcss;)from exposedskin resulting from the combined effect of low
temperature and wind \ As winds- increase, heat is carried away from the body at a faster rate, 
driving down- both the skin anveventually the internal body temperature. 

CExposure to low wild chi\ an be life threatening to both humans and animals alike. 

Fortunately, wind chill is not usually a significant factor at extreme cold temperatures because

winds cre generally calm when temperatures fall below -30F. 

Ice Fog: suspension of' v\ ry small ice crystals in the air that occurs at temperatures below - 

25 °F. It is created by the freezing of water vapor from cooling water dumped into rivers and
lakes, and fromcombustion /sources including automobiles, heating systems and power plants. 

Ice fog can becomeevmely dense, reducing horizontal visibility to less than 10 feet. Ice fog is
often thickest along roadways due to the constant supply of water vapor from passing vehicles. 
Cold snaps accompanied by ice fog can last up to three weeks in unusual situations. 

9. 02. Historical Occurrences

Fairbanks has the only climatological station in Interior Alaska with an unbroken 100 -year record of

meteorological parameters (Shulski, A Century of Climate Change for Fairbanks, Alaska 2009). Fairbanks

remains one of 21 first -order weather stations serving in Alaska. The station has physically moved
throughout the town but has been operated by professional meteorologists by the National Weather
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Service since its inception. Although the mean values for temperatures by season show substantial

increases for all seasons except autumn the report points out that for many purposes, mean values are
of less importance than the occurrence of extreme values. Extreme temperatures are also most

significant in understanding severe weather. 

The precipitation database is not as complete as for temperature becoming consistent by 1916. The

annual mean precipitation amount is 11 ". The mean precipitation amount can vary from 5. 9' to 17. 7 ". 
The decrease in precipitation for the 90 -year period is 11 %. The combination of the increase in

tempelratures and lowered amounts of precipitation were concluded to make the occurrences of

droughts and wildfires more likely in the 2009 report' s review of /100)years of climate change data for

Fairbanks ( Shulski, A Century of Climate Change in Fairbanks, Alaska r̀2009). 

n
Figure' 9 -2 illustrates the mean high and low temperatures within the FNSB. 

I  

jFigure 9 -2: FNSB Meah Annual Temperature
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The fIllowing historic severe 'weer events exemplify the necessity of reviewing severe weather as a
FNSB hazard: 

Cold: 

January 1989: Fairbanks came to a halt for fourteen days with temperatures of -50 to -70 °F. 

Aircraft were grounded more than six days during this event. 

December 27, 2008 to January 12, 2009: There were 15 consecutive days of 40 below zero or
colder temperatures recorded in Fairbanks. This was the longest cold snap recorded since 1973. 
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Heavy Snow: 

January 19 -20, 1937: Second greatest two -day snowfall since records began. 

February 11 -12, 1966: Record two -day heavy snowfall of 26. 9 inches. 

February 11 -12, 1966: Record 24 -hour heavy snowfall of 20. 1 inches. 

The month of February of 1966 also set a record as the snowiest February with 43. 1 inches of

total monthly snowfall. 

September 1992: Early wet snowfall caused trees still in foliage to fall, toppling power lines and

leaving 3, 600 homes without power for one to ten days - 

March 2009: Within 36 hours, 11. 2 inches of snow /fell cads" ing numerous traffic accidents and
road closures. / \ 

The month of February of 2011 set a record of' the second- snowiest February with 30. 3 inches

for a monthly total. 

February 25, 2011: Rail car derailment wit Fairbanks due to extreme snow conditions. 

Freezing Rain: ^ 

February 2003: 0. 29 inches of rain fell on the area. 

November 22 -24, 2010: Steady rai feltoing to freezing rain in many sectors of the Borough
that led to the buildup of ice on\ tree branches causing many power outages and extreme
hazardous road cojitio. 

in nd/ ,• November 13- 15,/ 2013: Freezing r with a prior heavy snow load

toppled trees; damaged structures; closed airports, schools and government facilities; and
caused significantpopower outages- As the power outages extended into days, rather than hours, 
citizens' sofybecame,peri lousas'otodoor temperatures dipped to 20 °F below zero. 

Light

1986: One person died`and three others injured near Tok while taking shelter from a lightning
storm under à` ree. Although Tok is located outside of the FNSB, this incidence exemplifies the

lightning hazard within the interior of Alaska. 
1993: Within theFNSB at ball field in North Pole, one person was injured from a lightning
strike. 

High Winds: 

September 1985: Gusts to 51 mph were recorded at the Fairbanks International Airport due to

a late season thunderstorm. The wind, while isolated and of short duration, caused trees to fall

into power lines and left 3, 000 homes without power for up to 14 hours. 

February 25, 2011: High winds and heavy wet snow caused severe driving conditions with

drifting and blowing snow on the Park' s Highway between Denali State Park and Fairbanks for
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Wind

180 miles. The Steese Highway was closed at 12 Mile and Eagle Summit due to the high winds
and snow drifts. 

November 14, 2013: Wind gusts of 50 -60 mph downed spruce trees and power lines across the

entire Fairbanks North Star Borough, leaving almost 14, 000 homes without power, some for as

long as a week. 

February 2011: Numerous snowmobilers rescued in

north of Fairbanks after being stranded without sh< 

blizzard conditions from two back to back storms creat

Possible Impacts from Future

to Mountains Recreation Area

several days and impacted by
ie wind chill factors. 

Severe weather within the extents of the Borough could seriously affect`travel with the cancelation of
t / t_. 

flights and potential for deadly motor vehicle accidents on major roadwayss within Interior Alaska. It is

also possible that during a severe cold weather eventthe loss of' heat provided by, area power plants
could impact a large percentage of local- residents. Bwldings,could.freeze, pipes could burst, and homes
could become uninhabitable without heat. </ 

v

The day -to -day operations of emergency\ rvices a e, criicallyaffected when severe weather events
occur.) One of the most important considerations is the•ability to get tovictims in need or have residents
able to get out of their' homes, toemergency shelterilocations Relief -efforts could be hampered by
treacherous roads and poor visibilities Additioallyfrom a regioan ('perspective, the ability to receive

goods and services from outside could alto be hindered leaving Borough residents critically vulnerable
to food, fuel and.other necessary ommodities shortages.\ 

Possible`consequence Ns. from a variety-of ea her events could result as follows: 

I Ek reme Cold ca \ ssuult. in \ st bite, hypothermia and eventual death. Additionally, carbon

monoxide poisoning can increasev people supplement heating through sources without
adequate ventilation. Utility) failure such as congealed fuel in storage tanks and supply lines

resulting m failure of electric +generation and heating supplies, transportation shut downs such
as grounded aircraft, and buried pipes freezing causing water and sanitary sewer failures

v / 

particularly when combined with no or low snow cover). 

During periods of extreme weather, transportation by air is nearly halted. Villages off the road
system that rely on aircraft for transportation and supplies may experience significant delays. 
Villagers trying to return home may be stranded for weeks, while supplies of food may run low

at the local grocery store. Critical medevac services to transport the sick or injured from a village
to definitive care in Fairbanks or Anchorage are unavailable. 

Heavy snow can cause physical consequences such as injuries and fatalities through
overexertion and hypothermia to people lost while traveling or recreating. It is also a leading
cause of traffic related accidents. 
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Immobilization of most forms of transportation including airports, roadways, and rail lines can

occur because of heavy snow loads. This causes a variety of issues including disrupting the flow
of supplies and emergency services. Snow accumulations can cause structural failure, downed

trees and utility lines resulting in long term power failures. Freezing rain results in a weather
phenomenon called an ice storm Ice storms often cause numerous auto accidents, power and

communication outages due to downed lines and many personal injuries due to the inability to

walk safely. The aftermath of an ice storm may result in severe flooding due to sudden thawing, 
with large quantities of displaced water. 

Aufeis can cause significant damage to rail lines and railways. It occurs throughout the Salcha

area and on the Steese Highway near Fox, frequently causmg, ,significant travel issues. 

The most critical consequence of lightning is the
documented cases of threat to life in addition to t

High winds may impact vehicular /truck travel / IN
over the Alaska Range 80 miles to the sou

event high winds cause drifting snow obliterat
within the Borough. Winds can also bringdowr

throughout the FNSB causing substantial access is

Windchill can become potentially life threatei

weather resulting in frostbiteandhypothermia
Forecast bulletin ( Wind Chill in Colorado2010); 

cause traffic accidents—and strand ed, travelers. 
expected snow accumu

combination ( of extreme
passes ... Wind chillvalues

me consequences ot' ice

for motorists to beunah
seefgbrake lights of1

this poses

9.04. Probabi

and

25

wildland fires but there are recent

and from the Borough as the Chinook winds

h of Fairbanks. t, %combination with a snow
ig trails and roadway demarcations quickly
the shallow rooted spruce tree that is found

es,to the nearly 65, 000 turvresidents. 

ifng; when combined even moderating cold
i. As -noted in a National Weather Service

Winter storms often bring heavy snow that
while most people' s attention is focused on

arrives many ignore the life threatening
nd whichoften develops after the storm
mean that frostbite can occur in as little as 15

temperature, is the most common weather

g,are, often associated with the darkness of winter also. It is common

to see traffic control devices across intersections, or to have difficulty
iicles iifvnt of them. Since ice fog goes hand -in -hand with icy
iigh risk to drivers and pedestrians alike. 

The probability of future extrje weather events is certain. Such extreme weather conditions forceNI

residents to conduct everyday living in the face of weather hazards. Though many of these problems are

only considered a nuisance, it is possible that significant issues may arise, most likely during transition
seasons or when multiple hazards strike at the same time. 

The FNSB must be prepared for such contingencies. The challenge is how to reduce vulnerability to and
build local resilience against risk from weather related impacts when the extent of future events cannot

be predicted. With the implementation of preparedness for weather event emergencies the extent can

be reduced. 
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9. 05. 1 Severe Weather Hazard Actions

t.OS. 1. Severe Weather Current Mitigation Actions and Authorities

StormReady: a program started in 1999 in Tulsa, Oklahoma, helping to arm America' s

communities with the communication and safety skills needed to save lives and property — 

before and during the event. The program helps emergency managers strengthen local safety

programs. The FNSB and cities of Fairbanks and North Pole are not currently StormReady

participants but multiple communities within Alaska do / participate in the program. The

StormReady program is included in the mitigation measures. for severe weather hazard. To be

officially StormReady, a community must: / 

roof

Establish a 24 -hour warning point

Have more than one way to recei\ 

Be able to alert the public. 

Create a method to monitor local

Promote the importance of public

Develop a formal haiardous weather pi

spotters and holding emerg ncy, xeercises. 
Demonstrate a capability to,dissemihate w

Guidelines vary community size. 
Weather Service Offices inJuneau. An

rgency ope

weatherfo

center. 

and warnings. 

gh community seminars. 

ich includes training severe weather

ngs. 

through the local National

5. 2. Severe Weather HAzard- Mitigatibn Successes

any structural evaluations and changes in response to severe weather at the local level. Such as

acing for snowload , vetc. 
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1 Volcanic Ash Hazard Profile

JA larger explosive event on December 15 [ 1989], sent a column of volcanic ash ( rock
fragments smaller than 1 ' r4 inch) [ from Redoubt Volcano in Alaska' s Aleutian Chain] more than

40,000 feet above sea level. The ash was blown northward by strong winds, and the resulting
eruption cloud nearly brought down a 747jetliner carrying 244 people. 

route from Amsterdam to Anchorage, the plane unknowingly
i quickly lost power in oil four engines as gritty ash andsu
ling powerless for more than four frightening minutes, the p
hin a few thousand feet of the ground. Disoster/ was oW
torted and the jetliner landed safely in Anchorage` The747,e

ut 150 miles downwind from Redoubt 90 minutes after the

Figure 10 -1: Pavlof

RACHEL KREMER, MAY 14, 2013

Eruption

descended into the ash cloud

furous gas filled the aircraft. 

one fell nearly 12,000 feet to
rted when the engines were

icountered the eruption cloud

strong explosive event ( USGS

Cold Bay, 
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10.01. Nature and Location

Since that time scientists monitoring volcanic activity have worked closely with Federal, State and local

agencies and the aviation industry to prevent another such occurrence. 

Of the 80 volcanoes in Alaska, 40 located along the Alaska Peninsula and the Aleutian Islands are

considered active. Active volcanoes are those that are currently erupting or showing signs of unrest, 

such as unusual earthquake activity or significant new gas emissions. The greatest hazard posed by
eruptions from Alaskan volcanoes to the FNSB is airborne ash. Large volcanic eruptions can result in ash

fall over enormous areas and ash clouds can travel thousands of mil6ss, and some even circle the earth. 

Everyone in an ash fall zone will be exposed to the effects of / a"nic ash ( USGS n. d.). The particulate

matter of volcanic ash can be very small, less than 10 microns „andcan be easily inhaled into the lungs. 
It also infiltrates buildings and machinery. Ground and airtravel` cambe severely impacted by poor

visibility, road and air conditions and damage to all' forms of mechanical transport. Power can also be
impacted due to equipment failure and shut downs toprevent damage. Lon \ \ a volcanic eruption

wind and human activity can continue to create ash-hazards. 

Of the more than 40 historically activevolcan

Islands, even greater numbers of active \ olez

Kamchatka Peninsula and in the Kurile Islands

a segment of the " Ring of Fire ", which includes

an arc stretching from NewZealand, along the
and south along the coast, ofNorthand South
volcanic and seismic activity. It is now known
Pacific Plate and other

urid along the Alaska Peninsula and the Aleutian

are fouhd<tro the west of Alaska on the Russian

400 na ticamille arc from Alaska to the Kuriles is
15 %' of the world' s volcanoes. The " Ring of Fire" is
rnedgeof.Asianorth across the Aleutian Islands, 
ica. / 0 irginayjt was identified as a huge ring of
he " Ring of Fire” is located at the borders of the

10.02. HistoricalOccur"rence V

The Alaska Volcano Observatory (AVONindicates that volcanic eruption accounts go back to the 1760' s
but that knot • rptions and' c\ cu\ati ĝ \ e\ ption frequency has been sporadic and often inaccurate. 
But since 1760 it is apparent that from 27 volcanoes more than 230 eruptions have been confirmed. 

This is an average ofnearly one eruption per year. Another 54 eruptions are suspected but unconfirmed
adding to total 424possible eruptions or an average of 1. 7 per year. In the past 40 years, with fairly
good data available, the stat_ e' hasiaveraged more than two eruptions per year, a distinct increase in

frequency. _ 7

On June 6, 1912, the Novarupta volcano erupted on the Kenai Peninsula, widely considered the largest

volcanic eruption of the 201h century. People in Fairbanks, Alaska, approximately 500 miles away, heard
the sound of the blast over an hour after it occurred. For 60 hours the eruption sent columns of ash and

gas into the atmosphere. 
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Upon conclusion of the eruption about 30 kilometers of tephra blanketed the entire region: 30 times

more than the 1980 eruption of Mount St. Helens and three times more than the 1991 eruption of

Mount Pinatubo, the second largest in the 20t' Century. The town of Kodiak on Kodiak Island was

approximately 100 miles away. Within hours after the initial eruption ash began falling and fell for the

next three days covering the town with ash a foot deep. Residents took shelter indoors and many
buildings collapsed from the weight of the ash on the roofs. At midday the sun was completely blocked. 

The ash rose to an elevation of 20 miles and was carried by the prevailing winds dropping ash as it

moved westward. 

Figure 10 -2 illustrates the historic patterns of ash movement

within the past 20" century. , 

Figure 10 -2: Volcanic
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10. 03. Possible Impacts from Future Events

Volcanic ash consists of jagged pieces of rocks, minerals and volcanic glass the size of sand and silt. Very

small ash particles are not like the soft fluffy material created by burning wood, leaves or paper. 

Volcanic ash is hard, does not dissolve in water, is extremely abrasive and mildly corrosive, and conducts

electricity when wet. 
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Even i

Comm

corros

cause

also di

or amounts of ash can create health problems, close roads, disrupt utilities and interrupt

ations, contaminate local water supplies and ground aircraft. Because of its abrasive, 

and conductive characteristics, volcanic ash is likely to damage vehicles and machinery, and

iputers, bankcard machines, and other electronic equipment to break down. Volcanic ash can

oy crops and harm livestock, fish and wildlife. 

When volcanic ash accumulates on buildings, its weight can cause roofs to collapse. A dry layer of ash 4

incheslthick weighs 120 to 200 pounds per square yard, and wet ash can weigh twice as much. Roofs in

Fairbanks ( in accordance with building codes) are only designed for 60 -pound per square foot snow

load. The load of ash that different roofs can withstand before collapsing varies greatly— flat roofs are

more likely to collapse than steeply pitched ones. 

Because wet ash conducts electricity, it can cause electronivomponents to short circuit and fail. This is

especially true of high - voltage circuits and transformers. outages are common in ash -fall areas. 

Eruption clouds and ash fall also commonly interrupt orprevent telephoneand radio communications. 

This occurs in several ways, including physical damage to equipment, frequent lightning ( electrical
discharges), and either scattering or absorption ofcad\

z1by
gnalsby' the heatedan_d' electrically charged

ash particles.  

Volca nic ash can cause internal - combustion engines to slogging air filters and also damage the

moving parts of vehicles and machinery, in\ ding. erings and gears. As previously noted, engines of
jet aircraft have suddenly failed. after flying through clouds of thinly,dipersed ash. During the past 25
years,; about 80 commercial jets have been damaged binadvertently flying into ash clouds, and several

have nearly crashed because of engine failure .\ A\ least41S aircrafthave been damaged since 1980 by
flying through volcanic ashclouds along North Pacific air routes. 

V \ \ 
Ash also clogs f esused m air- ventilation systems to the point that airflow often stops completely, 
causinlg, equipmenY -overheat. NISuch filtersmayveen collapse from the added weight of ash, allowing
ash to invade buildings and%damagecomputers andother equipment cooled by circulating outside air. 

Roads, hi \ ays,and airport\\ ays c \ bemade treacherous or impassable because ash is slippery

and may reducevsibility to nearzero. Cars driving faster than 5 miles per hour on ash - covered roads
stir ur thick cloudsof ash. 

Agriculture can also be affected by' Wcanic ash fall. crop damage can range from negligible to severe, 

depending on the thicknessof -ash, type and maturity of plants, and timing of subsequent rainfall. For
farm animals, especially grazing livestock, ash fall can lead to health effects, including dehydration, 
starvation and poisoning. 

Like airborne particles from dust storms, forest fires and air pollution, volcanic ash poses a health risk, 

especially to children, the elderly and people with cardiac or respiratory conditions, such as asthma, 

chronic bronchitis and emphysema. 

FNSB Hazard Mitigation Plan Page 10 -5



Volcanic ash clouds are difficult to distinguish from ordinary clouds, both visually and on radar. Also, ash
clouds can drift great distances from their source. For example, in less than 3 days, the ash cloud from

the June 15, 1991 eruption of Mount Pinatubo in the Philippines traveled more than 5, 000 miles to the

east coast of Africa. This ash cloud damaged more than 20 aircraft, most of which were flying at
distances greater than 600 miles from the volcano. 

Because wind can carry ash thousands of miles, far greater areas and many more people are affected

than by other volcanic hazards. Even after a series of ash - producing eruptions has ended, wind and

human activity can stir up fallen ash for months or years, presenting a long -term health and economic
hazard. 

10.04. Probability of Future Events //\ 

Each year, about 5 eruptions occur from volcanoes along the a" rc from Alaska' s Aleutian Islands to the

Kurile Islands. The resulting ash clouds are usually carried to the east and northeast, directly across busy
air transportation routes. In the North Pacific regionvolcanic ash is presen on an average of 4 days
each year above an altitude of 30,000 feet, wheremostyet aircraft,fly. This isexemplified by eruption of
the Pavlof Volcano located in the Aleutian Chain ofNAlaska, May, j14, 2013. Thevolcano exhibited

elevated seismic activity spewing volcanciash 20,000 feetabove sea level. 

The AVO has the primary responsibiliWy b inon>frail of Alas\;\ potential volcanoes and to issue

warnings of activity to authorities and the public. The AVO studiesvanous volcanoes extensively on an

annual basis. The summary volcaniclcanic hazardsat the volcanoes consistently list airborne ash clouds as
a severe hazard to aircraft ehundredsor thousandsof kilomets• downwind. ( Michelle Coombs 2008) 

The probability of a cataclysmic volcanic eruption occurring in any given year is small, but such events
have happened—in—Al ka a\ mare certain, to happen again. Within 500 miles of Anchorage, 

volcanlgisj,have• identif\ d at, leas\ seve deposits of volcanic ash less than 4, 000 years old. These
deposits approach or exceed th \ volume of ash ej'ected by the state' s largest historic eruption, 

Novarupta, in 1912. During th \ 1912 eruption, more volcanic ash fell than during all other known

historical eruptions in Alaska combined, The ash fall devastated areas hundreds of miles away. 
Volcanologistsbelieve that, of the numerous volcanoes scattered across southern Alaska, at least 10 are
capable of a 1912cal& eruption. 

In the future, continu& population and economic growth, increased tourism, widespread use of

computers and electronics, and. fhe increase in jet - airline traffic will cause more people and property in
the FNSB to be vulnerable to the effects volcanic ash. The most significant impacts could be: 

Supply chain interruptions
Air cargo transport delays

Diversion of aircraft from Anchorage

Critical operations shifted from Anchorage to Fairbanks
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Volcanic Ash Hazard Actions

10105. 1. Volcanic Ash Current Mitigation Actions and Authorities

Alaska Volcano Observatory — The Alaska Volcano Observatory ( AVO) is a joint program of the

USGS, the Geophysical Institute of the University of Alaska Fairbanks and the State of Alaska

Division of Geological and Geophysical Surveys. The AVO, formed in 1988, has three primary

objectives: ////// 

1. To conduct monitoring and other scientific inn gattns in order to assess the nature, 

timing and likelihood of volcanic activity; 

2. To assess volcanic hazards associated with an paied activity, including kinds of events, 
their effects and areas at risk; and

3. To provide timely and accurate informatioa volcanic hazards and warnings of impending

dangerous activity, to local, state and.federal officials and the public. 
There is an AVO office located in Fairbanks at th \ \ rsity of Alaska Geophysical Institute. The AVO

website indicates, " In support of publicland -use planning, development of emergency response plans

and general public awareness of the\ natureof volcanic acti4ity in Alaska, AVO is responsible for
assessing the full range of potential haza1rdsatspecific volcaniccenters. This effort involves studying a

volcano to determine the styled frequenc\ \ psateroutions, and. \ t ntial impacts of future activity. 
Hazard assessments include description of the history of a given• volcano,. explanations of likely eruption

I / / \ \ \ \ / i \ \ 

scenarios and determination f
probably

impact zones for the range expected hazards. 

10105.2. Voican \ Ash.Hazard' Mitigatio\ u \sses

Interagency PPlan forreolcv,Mh —Epiodes —The Interagency Plan for Volcanic Ash Episodes was
involving /created m response to the incident m 198 volwng a commercial air carriers loss of power

while passing through volcanic ash. At the time, communication between the aviation industry

avid, the volcanic ashwarning systm.was inadequate. Following this incident, a consortium of
Federal, State and private sector parties collaborated to improve the early warning system and
ash avoid ance, proto for the heavily traveled North Pacific Airways. The consortium chose

the AVO as the lead agency and created the Alaska Interagency Plan for Volcanic Ash Episodes. 
The plan specines responsibilities and protocols for each agency before, during and after a

ivolcanic event. Since the1989 incident no serious ash - aircraft incidents have been reported in

Alaska although major eruptions continue. 

Alaska Volcano Observatory — The AVO' s research and collaborative efforts ( including

monitoring, tracking and disseminating eruption and ash cloud warnings from Russian
colleagues that threaten Alaska' s air space) have resulted in the creation of the Interagency Plan

for Volcanic Ash Episodes and significant knowledge and action towards volcanic ash hazard

preparedness. 
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11! Flood Hazard Profile

heavy rainfall caused flooding along parts of the Chena River and the Tanana River in the
anks area — the flood crest of the Tanana being the highest since August 1967 — and many
ential areas had to be evocuoted...ln addition, the Alaska Railroad was forced to suspend

ginger service north of Denali National Park because of rising waters in the Nenana area, 
train passengers being bused between the park and Fairbanks." ( Cooperative Institute for

SOURCE: NATIONAL WEATHER SERVICE, JULY 30, 2008
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11.01. Nature and Location

Flooding occurs when rain, snow, or glacial melt causes a waterway to exceed its capacity. Rainfall

flooding is the most common type of flood, occurring when waterways can' t accommodate the

increased volume of water resulting from heavier - than - normal rainfalls. This type of flooding usually

occurs in the 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. 

Many floods are fairly predictable based on rainfall patterns. In Interior Alaska, the wettest period is
June through September with August being the wettest month. / This rainfall leads to flooding in late

summer and fall. Spring snowmelt increases runoff, which can cause flooding. It also breaks the winter
ice cover, which causes localized ice -jam floods. 1% < 

Flooding in Alaska includes multiple characteristics: 

flash, fluctuating lake levels, alluvial fan, glacia
characteristics are described as follows. 

Rainfall runoff — The most common type ofsfloding/ 

can' t accommodate the increased, volume of water resul

The rainfall intensity, duration distribution and geomor

play a role in determining the magnitude, of the flood. 

Snowmelt floods —These flood events occur•m the spri

melting snowpack overwhelms waterways. The depth

patterns influence the magnitude of flooding; sucti as

melting beforetheground is )significantly thawed. Sne
melt. / L, \ 

off;ssnbwmelt, ground - water, ice jam, 

floodisand, aufeis flooding. These

all runoff occufs when waterways

from heavier- hannormal rainfalls. 

characteristics of the watershed all

early summer. when runoff from

e snowpack and spring weather
rapid rise in temperatures causes

oods can also be caused by glacial

Ground -water flooding —This type of flooding occurs when water accumulates and saturates the
soi Thwerises a\ \ slowlow- lying including homes, septic tanks and other

facilities. 

lc \e m. floods — Ice Jams can occur when rivers are constricted by large blocks of ice. Flooding

fromthee events can happen when water collects upstream from a jam, creating a lake -like
effect and flooding a large area; or when an ice jam suddenly releases, allowing water to rapidly

drain into the, \ tray nd rapidly raising the water level. 
Flash flooding — When there is a rapid warming trend during spring thaw, snow melt fills rivers
quickly, which can createunexpected flash floods. Heavy rainfall can also create flash floods. 
Winter flooding or Aufeis flooding — These flood events occur most often in December or

January when waterways freeze down to channel bottoms and the spring -fed water has no

place to go. This is the least predictable type of flooding and is very difficult to manage when it

occurs. This type of flooding occurs in the FNSB, most notably in the Salcha area. 

Stream bank erosion and deposition — Erosion is the removal of material from a stream bank; 

deposition is the deposit or accumulation of soil, silt and other particles on a river bottom or

delta. Both are problems generally related to flooding. Deposition leads to the destruction of
fish habitat and presents a challenge for navigations purposes. Deposition also reduces channel
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11. 

The

capacity, resulting in increased flooding or bank erosion. Stream bank erosion involves the
removal of material from the stream bank. when bank erosion is excessive, it becomes a

concern because it results in loss of streamside vegetation, loss of fish habitat and loss of land

and property. 

Historical Occurrence

time -line represents the flood history of the FNSB and cities of Fairbanks and North Pole. 

1905: City of Fairbanks experienced a significant flood along First Avenue from Lacey to Turner

Street. A bridge upstream from the city, on the Chena River, Its wreckage caught on

the newly constructed bridge across the Chena River in the,downtown area blocking the river' s
ice flow during break -up. As the river rose, the town flooded and the stream bank eroded 50

feet inward along First Avenue. The new bridge. had tobedynamited to break the ice free. 

1911: An ice jam on the Chena River

buildings in the Garden Island Subdl\ 

50,000. 

1 1930: Downtown Fairbanks

I 1937: Downtown

1938 to 1941:' 

the 1" major

culminating in
River andi

China River and endan

szie,and was an active, l
the sofugh, was blockec

the Tanana River. This

percent. This• diking pn
from its originallconflu

present day location,at

ks

ice and debris against buildings, and many

carried away. Damage was estimated at

1" Avenue,west to Cowles Street. 

1 "' to 4`", Avenues`beiween Lacey and Cowles Streets. 

reek Dike was corstructecl aboui' 20 miles east of Fairbanks, marking

eermg projecWn the Fairbanksarea after years of ravaging floods
1937. Prior to thedike construction, the confluence of the Chena

as locatedseveral miles upstream from the City of Fairbanks and the
lent a Tanana Rverslough and its floodwaters from entering the
ng, downtown Fairbanks. The slough at that time was significant in
betweenthe Tanana River and Chena River. As part of the project, 

f, with anearthen dike constructed between Moose Creek Bluff and

luced water flow through the City of Fairbanks by approximately 75
t relocated the mouth of the Chena River several miles downstream
e /with the Tanana River slough known as the Chena Slough, to its
southern end of the Fairbanks International Airport. 

1948: Fairbanks experienced the second largest flood of record, which inundated approximately

30% of the City. 

1967: In August 1967, the historical flood of record occurred in the Fairbanks area. Ninety -five

percent of the City was inundated with water for approximately five days and caused more than
170 million in damage. Almost 6, 000 homes were damaged and many homes and businesses

were completely destroyed. This historical flood of record was the result of near continuous
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rainfall in the early weeks of August 1967 and result in 8 deaths, millions of dollars in damage
and significant evacuations of people to communities outside the Fairbanks area. 

1968: As a result of the Fairbanks' 1967 flood, and other significant flooding events nationwide, 

Congress passed the Flood Control Act on Aug. 13, 1968. The Act authorized the Chena Lakes

Flood Control Project (Project). 

1973 to 1979: The Project, which included a dam across the Chena River upstream of Fairbanks

and a levee and groin system along the Tanana River south• of Fairbanks, was constructed and

became operational. When the Chena River reaches flood stage the curtain walls of the dam are
i

dropped, diverting the floodwaters south to the Tanana River, effectively bypassing Fairbanks. 
This dam and levee system has unquestionably/ Prevented` millions of dollars in damage to
properties in and around Fairbanks to date. \ 

1992: In May, rain falling on the remains of a heavy winter snow pack sent a large surge of
water down the Chena River. The flood gateswere lowered on the Chena, River at the Moose
Creek dam resulting in a 17 day impoundmentof waterwithin the floodway: The impoundment
of water was 23 feet deep, coverng,more than 7200 acres across the floodway. The Project

worked exactly as it was designedwithpotential floodwaters being diverted from the Chena

River into the Tanana River over \ spillway located attheend of the floodway. During the
impoundment however,-the groundwater west (downstream)•of the Project became elevated as

predicted. Asia esult;, over 90 homes\ iinhe North Pole area were damaged by elevated
groundwater lev\\  / 

2002. and -2003: Glacial runoff m 2002 and` (ice jams on the Tanana River in 2003 caused

significant- flooding of roadssand residences in the Community of Salcha. The 2002 spring

reakup eventreceived a Major Disaster Declaration designation, DR- 1423 -AK ( June 26, 2002). 

During the following fall,, an ice. jam became locked in place and caused flooding in and around
Salcha throughout theentire winterof•2002 -2003. Both the 2002 and 2003 flood events caused
significantmonetary damage and inconvenience to the residents of Salcha and other residential
areas alongth \ Tanana River1

2008: The rapid collection of rainwater run -off in the Tanana Valley Drainage caused record

high water levels andsevere flooding throughout and beyond the FNSB. Areas impacted by the

flood included the communities of Salcha, Rosie Creek, Perkins Landing and lower Chena Pump
Road. On September 26, 2008, the U. S. President proclaimed a Declaration of Disaster, DR- 

1796-AK. An estimated 300 homes were damaged. 

2009: On April 28, Salcha experienced flooding due to ice jams on the Tanana River. Water

dammed up behind the ice jams causing the water to flow over the banks of the river. Sections
of roads were impassable, several homes were surrounded with water and the water rose about
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3 feet in an hour. The National Weather Service issued a flood warning for the area. On June

11, 2009, the U. S. President proclaimed a Declaration of Disaster Emergency ( DR- 1843 -AK). 

11.03. Possible Impacts from Future Events

Floods result in damage to structures via water inundation, high - velocity flow and debris accumulation

in critical areas such as culverts and bridge piers. Erosion and scouring of roadways, stream banks, 

foundations and footings is another example of physical damage that can result from major flooding or
even just high stream flows. Flood events, even when impounded by a dam, can also raise the

groundwater table leading to inundation of basements and utilidrs Hazardous materials and sewage

can be released if the facilities managing these items become inundated with flood waters. The

navigability of boats under bridges can also be hampered by, risng river water levels from floods. 

The economic losses resulting from flooding ca be" devastaiing. 
communications facilities and government facilit es a, all crucial opei

can be significantly impacted by a flood event. The FNSB encompasses

Alaska and flooding could compromise importanttravel,routes, affecting
communities beyond the Borough that are accessed vvia, these roadways. 

The importance of the Moose Creek Dam to

overstated. The dam along with other comf

significant flood mitigating structures that ha
N

a large area of urban Fairbanks, The prc

prevention' project. Flooding can, still \occur

with the Tanana River
c\ a 1

11.04. 

Utility services, businesses, 

I ns within a community and
ionthorouehfares to Interior

the economy and population in

ity of Fairbanks and its flood - control ability cannot be

ts,of the ChenaRiver Lakes Flood Control Project are

eatly reduced thelikelihood of future flood losses for

is a flood control " project however, not a " flood
nthe much larger and complex floodplain associated

While the kelihood' of a` futurd4l6od event' affecting' the City of Fairbanks has been significantly
mitigated by the Moose CreekDam, t̀hecommunityofSalcha and other rural neighborhoods within the

Tanana River floodplain, areatrisk. Areas of new low density rural residential development have

expanded east of\\ Wainwrightand are situated in areas where high groundwater occurs due to
impoundment of the Chena River at Moose Creek Dam. Groundwater flooding has been also identified

as the principal sourceof flooding in South Fairbanks for areas landward of the Tanana River Levee. 
South Fairbanks Local DrainageStudy; Northwest Hydraulic Consultants; June 2008) In spite of the fact

that the levee has been " certified", groundwater seepage under the levee can still occur during periods

of high stream flow on the Tanana River. 

Although the Tanana River Levee, erosion protection dikes, Moose Creek Dam and interior drainage

channels have greatly reduced the risk of future flood damages for much of the urbanized Fairbanks

area, many FNSB residents are still vulnerable to the effects of flooding in areas not benefiting from

existing flood control structures. Continued population and economic growth are likely to increase this
risk factor if flood hazard awareness is not brought to bear. 
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11. 05. Continued Participation in the NFIP

The NFIP was established by the National Flood Insurance Act of 1968. This act serves to better protect

communities and individuals from flood losses by making flood insurance available, reduce future flood
damages through community floodplain management regulations and reduce costs for disaster

assistance and flood control. The importance of the FNSB's continued participation in the NFIP cannot

be overstated. 

The FNSB was the second community in the United States to join the program in 1969. As of May 2013, 

there were 839 in force flood insurance policies within the FNSB,\ insuring $ 196, 694,300 worth of

property. Since 1978, there have been a total of 207 claims filed in ,the borough totaling $ 1, 683, 629. 
These values in the FNSB are highest statewide. In 2008, there were 41 claims submitted due to the

July- August flooding. . 

Table 11 -1: FNSB National

6/ 25/ 1969 12/ 31/ 1974 1/ 2/ 92, 8/ 24/ 82 025009 G N/ A

12/ 9/ 77

Ongoing as of

16; ( recent updates to the RL list have 839

been submitted as several properties

have been mitigated) 

SOURCE: NF.IP'P.OLICYAND

The FNSB has current effective Fldoa Insurance Rate Maps ( FIRM) showing the location of special flood

hazard areas in teNborough. Many) of these maps were comprehensively revised in January 1992 to
reflect the completionfthe ose Creek Flood Control Facility. The 1992 revisions introduced the
highest level of floodplaih\ mmappg attainable with establishment of a " regulatory floodway" for a

significant portion of the Chena River as it flows through urban Fairbanks. The Moose Creek Flood

Control Project only controls stream flows on the Chena River. There are many areas of residentially
developed property however that remain as " approximate A" zones, not protected by the flood control
facility. These " approximate A" zone areas are in dire need of flood mapping updates due to increases
in population and changes to the floodplain itself. 

Toward that end, a re- mapping of South Fairbanks was cooperatively initiated by the FNSB and FEMA

within the Map Modernization Program administered by FEMA, in 2007. After a series of delays and
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appeals, the preliminary DFIRMS are projected to become effective in March of 2014 when the revised

flood maps are adopted by ordinance by the FNSB Assembly. 

The maps classify the floodplain into flood risk zones and are used for flood insurance rating purposes
based on risk. Flood Zone A, which is the 1% chance flood and most prevalent flood zone in the

borough, is the flood zone subject to regulation as described in Title 15, the borough' s Flood Plain

Management Ordinance. The following table describes the Borough' s flood zones used in administering

the National Flood Insurance Program. 

Table 11 -2: FNSB /NFIP Flood Zones` 

Flood Zone

Zone A' 

Zone Description/ Characteristics

Areas with no base flood elevations determined. 

Zone AE Base flood elevations determined. 

Zone AH Flood depths of 1 -3 feet; base flood elevations determined. 

Zone AO Flood depths of 1 -3 feet, average depthsdetermined. 

Zone X500 Areas of 500 year flood; areas of 100 year flood with average depths of less than 1 foot or with

drainage areas less than 1 square mile; and areas protected by levees from 100 year flood. 
Zone X Areas determined to be•outside-500 year flood' plain' 

SOURCE: FEDERAL EMERGENCY

11. 06. 

According to the most, Fecent NFIP Repetitive

the FNSB. A repetitive loss property is one

payments of more than $ 1,000 from the Ni
period for youf home or busine your props

the 14 Repetitive Loss ( RL) properties in

floodingand has received two or more claim

Insurance Program within any rolling 10 -year

fired a Repetitive Loss ( RL) structure. 

Structures 'that flood frequently strainthe Natiorial, Flood Insurance Fund. In fact, RL properties are the
biggestdraw,on the fund. FEMA haspaid %almost $ 3. 5 billion in claims for RL properties. RL properties
not only increase the National Flood Insurance Program' s ( NFIP' s) annual losses and the need for
borrowing funds. from Congress, they drain funds needed to prepare for catastrophic events. 

Of the 14 RL properties n the FNSB 7 have been mitigated. Updated information has been forwarded

to the Insurance ServicesOffice to document the mitigated nature of the 7 properties that were
acquired by the FNSB using grants from the HMGP and NRCS funding sources. Structures have been

removed from the subject properties which are now owned by the FNSB. The other 7 properties remain

on the RL list. 
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11.07. Improved Floodplain Management

In March of 2010, FEMA Region 10 reported their findings and results of a Community Assistance Visit

CAV) to the borough. The CAV was conducted by FEMA staff during the summer of 2009. The CAV
report listed numerous properties in need of compliadce documentation in the form of either an

approved FNSB floodplain development permit or completed elevation certificate. The CAV report also

pointed out several deficiencies within the borough' s overall floodplain management program. 

In order to maintain eligibility in the NFIP, the borough administration at that time, took immediate

steps to remedy deficiencies identified by FEMA. For the first time,.a : floodplain administrator" position

was established and charged with all aspects of maintaining theborough' s NFIP eligibility. The FNSB
floodplain administrator position represents a long termnogoing effort to not only maintain NFIP
eligibility, but also to increase flood hazard awareness amongst citizens of the borough through

improved public outreach, floodplain permitting and enforcement. 

11.08. Ongoing Mitigation

The Chena River Lakes Flood Control Project — This pi

to the cities of Fairbanks and North Pole, Fort Waii

Airport. It was authorized by Congre4i. Flood

of three principal features. One is the Moose,Cree

to provide 100 -year flood protection by diverting \ hq

limiting flows at FairbanksThefloodway extends 7
south to the Tanana River.. a second feature isthe
and Fort Wainwright frorrnt` 

River from the floodway ml

Drainage CChannelsThese cha

The project is des\ 

divert floodwaters through
the RichardsonHiehwav and
series of

percolates beneath the' dam and

ect, as previously mentioned; provides protection

rig\HArmy Base and the Fairbanks International
ntroVA'ct of August 13, 1968. The project consists

dam and floodway which was completed in 1979

Chena River flood flows to the Tanana River and
filesosuth from 'the, dam site on the Chena River, 
ananaRiver levee which protects urban Fairbanks

extends 12miles downstream along the Tanana
of the Chena River. The third feature Interior

rcept seepage flows from the Tanana River. 

W of the Ctiena' River to 12, 000 cfs at downtown Fairbanks and

Nay• into the Tanana River. The floodway conveys waters under
1. 

iilroad bridges and over a sill structure into the Tanana River. A

located downstream of the dam convey seepage water that

into nearby seepage collector channels

FNSB Floodolain Regulati6ns, Title 15 — In order to maintain eligibility in the NFIP, participating
communities are required toadopt minimum flood plain development standards. Title 15 is the
borough' s flood plain development ordinance and was extensively re written and updated in April 2009. 
The update brought the borough into conformance with minimum flood plain development standards as

required by FEMA as well as provided for an improved permitting and enforcement process. 

Public Outreach —The borough continues to undertake routine public outreach activities geared toward

promoting flood hazard awareness. This includes active participation in the annual Interior Alaska

Builders Association trade show held every Spring. Brief permit reminder notices are sent to every
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property located in the flood hazard area with low improvement values in order to capture those

properties most likely to be developed, just prior to the trade show event. 

Flood Mapping Updates —The borough continues to stay abreast of flood plain mapping procedures and

maintains a robust enterprise Geographical Information System ( GIS) database of geographic

information related to land resources in the borough. Preliminary digital FIRM maps are on schedule to

become effective in March 2014 at which time, the legacy Map Modernization re -study begun in 2007, 

will be completed. In the interim, new topographic data, has been acquired for much of the populated

areas of the borough that are in need of updated flood maps using FEMA' s RISK Map process. Updated

HEC -RAS modeling for the Chena River is now available as are7updated groundwater models for the
Moose Creek Dam area. Both models have been updated rece\ ly by the Corps of Engineers. In
addition, a new hydraulic model has been developed by the Naiural' Resource Conservation Service for

the Chena Badger Slough. The model was developed. inorder to address an invasive species issue, but

can easily be used to determine flood risk with incorporation of availableLIDAR topographic data. 

11.09. Flood Hazard Actions

11.09.1. Flood Hazard Mitigation Successes

In early 2005, the borough filed a sulssf\ ppli \ ion with, the .Alaska Division of Homeland Security

and Emergency Management to obtain funding through the fedbral' Hazard Mitigation Grant ( HMGP) in
order to acquire 10 properties in the Sewell Subdision locatedalong a former river terrace of the
Tanana River south of Salcha. Thehomes and other structureswereeither purchased and demolished
or relocated to safer locations. The vacated hoesites arenow freeof structures and are in permanent
public ownership. Several of the properties are listed on the Repetitive Loss Property list which will

soon be updated to reflectactive mitigation.has taken place. 

z \
v \ \ 

Natural' Resource Conservation Serviee,funding was used to acquire several structures and properties in

the Boondox Subdivision in2009 -10. T.hearea wasxeperiencing repetitive flooding and erosion hazards
associatedw`h,the complex andactiveTanana River. Several of the properties are in the ISO Repetitive
Loss Property listingand have beenmitigateO

The borough was a succesful co- applicant in 2010 with assistance from Alaska Department of

Commerce, Communityand Economic Development in receiving a Repetitive Flood Claim grant on

behalf of a single property ownerlocated on the banks of the Tanana River in Salcha. The property had
suffered multiple flood losses over a 12 year period with numerous flood insurance claims being paid by

the NFIP. Beginning in the spring of 2011, the process of elevating the home began and was completed
on time and on budget. The residence is now elevated 1. 3 feet above base flood elevation. 
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12. Multi- Hazard Mitigation

Multi- hazard mitigation refers to objectives and actions recommended for general emergency

preparedness, those that will address multiple hazard events, and those that will benefit the community

in the event of a combination of hazard events. The five objectives listed below have applicability across

hazard types, or can provide mitigation for events with multiple hazards occurring simultaneously, such

as enduring an earthquake at fifty degrees below zero. 

Table 12 -1: Multi- Hazard Goal Applicability
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aT

coma
ani '? G1F 51

M- 1
IDevelopAdditional Egress

1, 6, 7 I / x X X X I X
Routes and Methods

M -2
Stabilization of water.. 

1, 2, 3 X X X
heaters and fuel tanks

Create local non- (/ I
M -3 governmental coordination\ \ 6, X,< X X X X

and communication plans. \ 

Develop and implementIM -4 multi- hazard education and 5 X X X X X

outreach programs. 

IM -5
Update FNSB GIS' data-to

lincludesiteaddressesofI1 1,\ VX T x I X I X I X

critical facilities\ l
Support the Borough -wide

M -6 use of mutual and automatic 1, 7 X X X X X

aid agreements. 

dress issuesofmergency 

includingroad \ 
M - 

acces s, 

1, 2, 7 X X X X X

grade, construction
standards, and turnarioutids. 

Complete multi- hazard

M-8
mitigation projects for

1, 2, 3, 7 X X X X X
redundancyin public

services and utilities

IM -9 IEnsurefood security during 11, 2, 3, 5, I X I X I X X I X
extended events 6
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13. Inventory of Assets and Estimated Losses
In order to assess the vulnerability of assets within the Borough, an inventory of critical infrastructure, 

people, residential properties and repetitive loss properties was conducted. 

Five categories of critical buildings and facilities were included in the inventory of assets of the FNSB and

cities of Fairbanks and North Pole. These categories are based on their loss potential, as defined in

FEMA ( FEMA 2001). The following categories are considered critical facilities: 

Essential Facilities are essential to the health and welfare of the whole population and are

especially important following hazard events. The potential,consequences of losing them are so

great, that they should be carefully inventoried. Besure to consider not only their structural
el /\ \ 

integrity and content value, but also the effects on the interruption of their functions because

the vulnerability is based on the service theyprvide rather thns
Essential facilities include hospitals and other medical facilitie

emergency operations centers and evacuatin.shelters and schools. 

Transportation Systems include airways aiports, heliports; h
roadbeds, overpasses, transl

Lifeline Utility Systems such

communication systems. 

High Potential Loss Facilities

and gas pipelines, damad, 
Hazardous Material FeItie
corrosives, exp

The vulnerability table, 

table wasbasedon -cr
from a hazard event. 

and disables

housing and

Residential prope

the FNSB was $ 7, 

considered, 

ply their physical aspects. 

police and fire stations, 

bridges, 

ges, tunnels, 

and deports. 

oil, natural gas, electric power and

are facilities that,would have' a h, igh loss associated with them, oil

nilitary istallations \\\/ 

include facilities housing• ind trial /hazardous materials, such as
able materials. radioactive materials and toxins. 

dicates•what can be affected by the various hazards events. The

ndtohersasetsofthe Borough that are susceptible to damage
veryone who enters the jurisdiction: residents, employees, 

iers\ Populations with special needs such as children, the elderly
as the- locations of these populations such as health clinics, senior

J. The assessed value for the locally assessed real property within

Assessed Values from Municipality Property Taxes 2012) 

Finally, repetitive loss properties are listed. Only properties from flood hazards are currently listed as
repetitive loss properties. Repetitive loss properties have had at least two $1,000 claims within any 10- 

year period since 1978. Severe Repetitive Loss properties have 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. The Borough has 36 losses to 14 properties with a total value of $ 463, 475. The
Borough also has one severe repetitive loss property with 5 losses for a total value of $46, 942. ( Hazard
Mitigation Plan 2013) 
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Risk analysis determines the value of those assets representing estimate of loss in the event of natural
hazard. These values are calculated from the structure replacement value, content loss value and

function loss ( structure use) value, to arrive at the total cost of damage to the community per hazard
event. This information was gleaned from tax assessment records, Borough financial records, the State

of Alaska financial records, cities of Fairbanks and North Pole financial records and the draft 2013 Alaska

State Hazard Mitigation Plan and maps. From this data, areas of the Borough were mapped defining

vulnerability for loss per hazard event. 

These individual maps represent vulnerability assessment per

was created by overlaying these individual maps that identify

high or extreme vulnerability to hazards. It is important to nc
could occur Borough -wide rather than site specific. Earthquak

subsidence relative to river soil types and permafrost areas,% 

earthquake hazard is also Borough -wide. 

One important factor to consider for all hazards ands

are a Iona distance from the nearest urbanized area

implication of possible isolation, cutoff,from goods a
situation, whether the natural hazard actually occur
not. 7K

Y

Additionally many of the statistical analysis

do not differentiate between - various areas

risk across the state with estimates`bi

may be significantly different.betwee.r

upon

wit

d hazard. A composite loss map

areas of the Borough that have

severe weather and volcanic ash

is some site specific data such as

I ,Borouah but the overall risk of

is that Alaska' s Interior and the Borough

toall disasters within the Interior is the

s and not an immediate remedy to that
close proximity of one' s community or

available, for use in identification of risk

Alaska- lnstead, the programs analyze
valuewhen in actuality the value of loss

is a " best estimate" but cannot factor in the

remote location. 
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