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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, 2012 where over 140 peocple 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 wehsite at
http://hazplan.fnsh.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 anﬁi/ré(\fuired 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,information.is made available and wilt also be
thoroughly revised on a five-year cycle. Repreientatives from the “Steering 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} s\ee Plan Monitoring, E\\?aluatlon and Updating,
page 2-7. ' '

1.03. Hazard identification and 'Risk'Assessment

In 2004, the Fairbanks Local Emergency Planning Gommitgse (LEPC) determined that the Fairbanks North
Star Borough was particularly‘s%ceptible to fi{.re natu;al*hazards:\floods, wildfires, severe weather,
seismic events, and V})lcanicvash fall, various_parts of the-community experience flood and wildfire
hazards on a regular basis, and the~occ\urrence o{ se»;;re weather.events has the possibility of causing
area-wide shortages of supplles and gutages of publicutilities. While there is lesser seismic and valcanic
activity in the mmeg&a\te area\around Fairbanks, the'potential for regional events to disrupt air and rail
traffic could have.a strong effect on’the t transportatlon of critical supplies to Fairbanks: 100% of the
state’sigasoline and 97%. of all foc‘histuffs are shlpped in from outside of Alaska. The vulnerability of the
commu\ﬁlty to these hazard events coupled with its relative isolation from other major population
centers, underscores the need for methodncal and well-organized planning and hazard mitigation
efforts. Requirement §201.6(c)(2)(|) . see Rlsk Assessment and Hazard Identification, page 9.

The plan further |dent|fles the historic occurrence and scale of previous events in each individual
chapter. Estimations of the*probablhty 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.
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s Updates of hazard profiles and activity during the past five years;

e 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;

e Progress of mitigation plan actions; and

e 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 five” years for continued grant eligibility.
These five-year updates must demanstrate progress in hazard-mitigation and risk reduction over time. A
plan update is not an appendix to the previously approved@vﬁld must stand alone on its own.

Year 1: Plan submitted
to and approved by
State and FEMA,
adopted by Borough
Assembly and City
Councils

Year 5: Annual review
questionnaire and
progress report.
Reconvene Steering
Committee and
conduct 5-year plan
update process

Year 2: Annual review
guestionnaire and
progress report; minor
updates

Year 3: Annual
Year 4: Annual review review

questionnaire and A .
progress report; minor questionnaire
updates. Consider
grant funding for 5- and progr.'ess
year update process report; minor

updates

Figure 2-2; Five-Year Hazard Mitigation Planning Cycle
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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 | 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 thé settlement relied on sternwheeler river
boats. The completion of Alaska Railroad in 1923 significantl?\d\gcreased shipping on the river and
hastened the development of Fairbanks by offering moré.efficient deli\@ry of goods and supplies. World
affairs in Europe and Russia, combined with the nevyaccessibility of‘th\exF\iirbanks area, led to the
establishment of the US Army garrison Fort Walnwrlght (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 aréa between Fort Wainwrigh\f‘and‘Eielson Air Force
Base was homesteaded by Bon V. and(Bernice\I?avis, and shortly\,thereafter the Alaska-Railroad built the
Davis Siding along its spur line to Eielsonvat th“eJlgmestead: In 1952, Dahl and Gaske Development
Company purchased the Davis homestead\, S{deivig\éd it, and renamed it North Pole in the hope of
attracting a toy manufact,u/r.er-to,t\he area. Th{: C\ity of'Nc}rth-PoIe was.incorporated on January 15, 1953,
from partions of the original Davis homestead and_an adjacent hamestead owned by James Ford.

After President DwightlxD Eisenhower 'signed the, State of Alaska into the United States in 1959, the
Alaska Leglslature passed the Mandatory Borough Act 0f\1963 requiring the state’s most populous areas

’gct establ:shed the'Fairbanks North Star Borough in 1964 and seated

the Assembly in thE\CIIY\Of }enrbgnks Statehood, an improved transportation system between
Anchogage<and Fairbanks; \a\hd the p}eservation\?)f’)Denali National Park contributed to economic
diversificgtio}‘and revitalizatim;\during the™960’s. The 1968 discovery of oil on Alaska’s North Slope
was another\ec‘e\nomic boon to\the\ area as_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 tﬁe\greater Failrbanks area before terminating at the port of Valdez for worldwide
shipment via ocean going oil tankers. After the pipeline’s completion, population abruptly declined

.
within the Borough. Over the\gext forty years slow but steady population growth has contributed to a

e

to form organlzed boroughs This

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

e ————————
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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 4 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: jeberhart@ci.fairbanks.ak.us
Email: mayor@fnsh.us web: http://www fairbanksalaska.us
Web: hitp://www.co fairbanks.ak.us
City of North Pole \\ "FNSB School District
Bryce Ward, Mayor “Pater Lewis, Superintendent
123 Snowman{a;;\ \ 520°Fifth Avenue
North Pc:le{ AK, 99705™, y /F/aiipar{QA@w%
Phone: 902:48%—8584 - ghone: 907-452-2000
Fax: 907-48873002\ Fz{x: 907-451-6008 (Human Resources})
Email: bryce ward@northpolealaska.or, Email: web@k12northstar.org
- N N ) Y
web: http://www.northpo!ealaska.coN Web: http://www.k1Znorthstar.org
— ~ N £ ~ N )
Doyon, Limited Tanana Chiefs Conference
< Aaron M. Schutt, President and CEQ 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: info@doyon.com Email: info@tananachiefs.org
web: http://www.doycn.com Web: http://www.tananachiefs.org
Fairbanks Native Association
Audrey Jones, Board'President
605 Hughes Avenue, Suite 100
Fairbanks, Alaska 99701
(907) 452-1648
Web: http://fwww.fairbanksnative.org
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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’iocated in the FNSB with Alaska North
Slope crude oil: Flint Hills and Petro Star. Flint Hills currently hégq c'rft’nde oil processing capacity of about
85,000 barrels per day. It processes North Slope crude oil and"‘SQppIies gasoline, jet fuel, heating oil,
diesel, gasoil and asphalt to Alaska markets. About 60"percént of t\ﬁe réfinery’s production is destined
for the aviation market. Flint Hills Refinery provides‘all the gasoline in the.FNSB (ali grades: regular, mid-
grade and premium). Petro Star has a processing«q?pacity of 22,000 barrels per day producing kerosene,
diesel and jet fuels. Petro Star’s products are distributed throughout\the Interior\a\nd Northern Alaska to
such remote communities as Anaktuvuk Pass and Wiseman; military customers;™and commercial
customers such as Ft. Knox Gold Mine,c\!y}ska Pipeline and.t\hfe other North Slope comﬁgnies.

3.03.9. Tourism \\\

Fairbanks is a gateway for travelers from “Asia, Europe, and the “continental United States with
approximately 325,000 visitors each year. The proxir;\,ity of Denali National Park has made Fairbanks a
popular overnight destination for.many cruise _and 'E/o{ur compan\it/as Alaskan. These tours typically
include a combination of travel optionsito Fairbanks including air, rail, and motor coach transportation.
Additionally, Fairbanks is™a_popular gateway for tours into Alaska’s Northern Region. Visitors to
Fairbanks can take a~tour of*a rur?S’Alaskan community and experience firsthand the region’s rich
- '/--——-_.__ .~
culturalﬁhe?tage and tradition.

™,

While the*m\éjority of visitors\arrive during»t\lje summer months, Fairbanks is succeeding in developing
itself as a popular destination for winter tou\rism. Winter tourism in Fairbanks has benefited from the
proximity of world-class cross-country skiing, snowmaobiling, dog-mushing, winter festivals and
numerous hot springs{. The World lce Art Championships, held annually in March, draw artists and
visitors from around the glqu. Additionally, Fairbanks is one of the premier locations in Alaska for
visitors viewing the aurora b@is {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















commercial accounts total between both providers within the Borough. Cellular service in the FNSB is
provided by AT&T, Verizon, GCl and ACS.

s
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Table 5-1: Hazard Identification and Profile Decision

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.

sevej—e Weather Yes Severe winter weather and summer weather is an ever. present annual
. threat impacting the FNSB significantly. '

Flood Yes ENSB participates in“the NEIP and has experienced multiple significant
flood events in pas{ histary.

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 evatuating the Moose Creek

Water Impoundment Failure Dam/a federat dam, for safety. The\study\ls not complete. Therefore,

Ny
there is, Qot e\nough documentation to detgrmnr\ne the extent of potential
hazard. It's more likely the™dike or one of its lavees 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 State H!y\l\P Ilsts FNSB aﬁ‘highly impacted by discontinuous permafrost.
Local knowledge validates the dlscontmuous nature of permafrost in the
area: but modern conistruction and engineering methods compensate for

\ ~~ N 7
sucr{ nsk relatwe/to commercnal construction. Residential construction
(\ technuques are: variable™ and could be susceptible to subsidence if located

N
in an area of permafrost soil'éonditions.
\\/

The probability of.a_mdltiple-hazard event existsbut cannot be ranked. As an example, such a situation
could résult-”\;rhen an eart}quake\would causce\.ex\da{n\/erach consequently causing a large scale flood
event. In order to acknowledge and mitlgate for such multiple-hazards the mitigation action plan
matrices (see Chapter 12) cross reference potentnal mitigation actions that could apply to multiple

e e

Table 5-2 establ|she5\the cnter for probability. The criteria reference the Hazard and Vulnerability
Matrix from the State of: AlaskazAII Hazard 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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¢ US Department of Transportation - Federal Aviation Administration

e US Department of the Treasury

e 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
e Department of Fish & Game

e Department of Natural Resources - Divisions of Forestry, and Geological and Geophysical
Surveys

e Department of Homeland Security and Emergency Management

N\
e Department of Public Safety (providing Alaska-State Troopérs, “fish and wildlife protection
officers and the State Fire Marshall)

= Department of Environmental Conservation
* Department of Transportation and Public Facilitiess
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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 ang,obf"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, Acti)ons, Benefit;Cost Analysis

The purpose of mitigation is to reduce the Boroygh and its communities’swulnerability to the effects of
the hazards profiled. Currently the planning effort‘is limited to the hazards determined to be of the
most concern: wildfire, earthquake, severe weathet; volc\anic ash"a/nd flood. However, the mitigation
strategy will be reviewed and updated-annually as hazard*information is added aner information
becomes available.

The HMP Committee reconvened October, 242013, to review“the HMP preliminary draft and
vulnerability analysis results-as-a. baS|s for developing the mltlgatlo\n\goals and actions. Mitigation goals
are defined as general guidelines that describe what a commumty wants to achieve in terms of hazard
and loss prevention. Goal statements a\re typlcail\‘/\lor}g ange policy*oriented statements representing
community-wide visions. As~such the Commlttee deve!oped seven goals to reduce or avoid long-term
vulnerabilities to.the |dent|f|ed hazards as presented |n Table 11-1.

\\Table 6-1: »Mitlgatlon Goals

1 Eilmlnate and/or Reduce Loss of Life and Injuries — Ellminate 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
practicés 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 — Avaid 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 Qutreach and Education — Increase overall natural hazard awareness
in the FNSB with well-directed public information campaigns on a vear round
basis.

FNSB Hazard Mitigation Plan Page 6-1













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 arge 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, fang, cold winters and short, warm summers. Thg general maximum wind speed is
observed in the spring and averages 7 mph (Shulski, A Century ofClimate Change in Fairbanks, Alaska
2009). Dry lightning (lghtning strikes reaching ground level_with the associated precipitation
evaporating before reaching the ground) storms are common in the surr?\mer months.

The State of Alaska Hazard Mitigation Plan of 20{3 indicates that the most active\thunderstorm area for
lightning strikes is the White Mauntains, north of‘Eeirbanks. Overall on very active thunderstorm days
within the Interior there may be 8,000 to 12,000 lightning-strikes usually occurring.in'the late afternoon
hours from the end of lune to the begiﬁ?ling of July. An“ajr mass*i;defined as any widespread body of
air that is approximately homogene&us in \'i\t's\horizontal and<vertical extent. Conversely, synoptic
thunderstorms feature widespread and\intense_activity overslarges areas, triggered by large-scale

NN N

weather systems that are often tied to effect of the Jet~stream

AN\

wildfire characteristics” relative™ to\ths enwronme\r}t are/such that flre normally will burn up siope.
Spruce are typically asmuch more highly combustlble/fuel source“than the fast-growing herbaceous

i
plants such as willow, aspen and birch. The deep moss'of the boreal forest and tundra environments can

act as a source’for'smolderingfires‘after.suppression that-gan suddeniy ignite again.

/\\

The dist\inct\imsprﬁce\borea{fo\r\ests for spreading fire is explained in Wildfand Fire in Afaska: A

History of Organized Fire Suppression and Management in the Last Frantier (Todd 2006) as follows:
Black spruce™forests are an ‘ideal fubfor spreading fire. They have resinous needles,
considerable pitch. I{I their wood and dense branches thot go all the woy to the ground. These
branches serve os‘\n’adder ﬂ;"els” that offow fires to climb to the tops, or crowns, of the trees.
Fires in block spruce canquickly'become “crown fires” that reach the tops of the trees. Once in
the crown, the fire intensrfigs'énd spreads rapidly. In contrast, deciduous trees such as birch and
aspen do not have resinous needles or dense bronches near the ground and are therefore not as
prone to intense fires os black spruce. Even fires in white spruce often do not crown, because
white spruce trees, unlike black spruce, often do nat have many branches near the ground and
the resin cantent in the needles is lawer 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

Alaska Vegutation/Land Cover Chasses |y}

Ey MKh 41 D, Faming

g-‘—u— f...
[

NN NN W

SOURCE: MICHAEINFLEMING, UUSGS, 1891

Wildfire is defined as an unplanned ignition of a wildland fire (non-structural fire) that could be caused
by lightning, volcanoes,‘ﬁna\ﬁthorized and accidental human-caused fires and escaped prescribed fires
{Alaska Interagency WiIdI;\ﬁd/Fire 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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Figure 7-5: FNSB Land Ownership 2013
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SOURCE: FNSB ASSESSING DEPARTMENT, AUGUST 2013 ( \\

The FNSB fire management (exclusive of the cities of Falrbanks and North Pole) operates under the
management of the State of Alaska, Department of Natural Re50urces {ONR} and the BLIVI/ Alaska Fire
Service as illustrated in Figure 7-6.

Figure 7-6: Alaska Fire Management Zones

P =

Fire Management
Zones @y agency)

SOURCE: ALASKA INTERAGENCY COORDINATION CENTER

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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e 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
wWarehouse Outdoor Days and the Tanana Valley State Fair.

s 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 requested risk evaluations and received a rating
and recommendations for improvements.

» Borough Smart 911 Program />

e FNSB GIS aerial pictometry was updated in the summer of 2012 prowdnng emergency managers

with improved GIS data and map productlon of high-resolution |magery «of settled areas of the
Borough and structure locations. x
7.05.2.a City of Fairbanks

e The City of Fairbanks has adopted by Ord@ince the farmly of International Code Council (ICC)
codes, including the Internat|onal Bunldmg Code, tnternatlonal Fire Code, International

Mechanical Code, International FueI’Gas Code and Internat|onal Residential Code.

7.05.2.b City of North- Poi(\\ \ A

¢ The City of North Pole has adopted the same famlly of ICC codes as the City of Fairbanks.

7.05.2. c FNSB

The Borough is responsnble for the safety of all structures constructed under Borough ownership. When
a new structu‘(\e\ls\budt such as a Inbrar;,\the Borough utilizes its own engineers for plan review and
conformance with State Codes and the family of ICC codes. Additionally, the Borough must meet the
standards of their insu\rance provider) FM Global, which is often more stringent than the IBC. Such is the
case with internal fire sprinkl\e\,r/svster!ns in Borough owned structures.

e —
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The earthquake was felt as far away as Louisiana and Texas. |t 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/AIasy and it moves in response to the

Yakutat Terrane collision at about 9mm per year. It is defined as a’strike-slip fault as the crust blocks
There are severat other known actwe faults W|th|n the immediate area of the FNSB.

)

slide by each other.
The Kaltag Fault and the Tintina Fault are among those and other smalienunnamed faults.

A

Figure 8-2: Strong Motion Map for Denali Earthquake 2002

USGS RAapid Instrumental Intensity Map for Denali Earthquake
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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 prior-historic occurrences, earthquakes
frequently occur in interior Alaska.

Earthquakes with a magnitude of 7.0, having previouslq occurredswithin the FNSB and having the
probability of occurring again, are evidenced by widespread-panic and,structural failure.

The entire FNSB is vulnerable to the risk of earthquakes. Some populations.and facilities will have a
higher risk than others due to their location. Fa\ctors that are considered. for,_risk analysis include
population distribution, structural distribution and design, transp'c’:.r\'tation facilities design and locations
and necessary infrastructure to supportall.land uses.

I . . S . ;
The most significant possible |mpacts\c\guld\be\on important natural-resource production and

transportation facilities. Additionally the_impact-to operations, ofsmilitary facilities could pose an

inherent risk to national defense: “
NN
8.04. Probability \o\f{uture\ﬁv\ents

Like floods, earthquakes have_probable rates of occurrence. The basis for the probability rates for
. NN A TS NN . . N
earthquakeSJtakes~|p;£\con51c‘f\e:rat|on,_evndence of prehistoric earthquakes, combined with historic

records and seismologic monitoring.

Within the region between the'Denali-and.Jintina/Kaltag faults lies the FNSB. In the most recent 2007
USGS review 8f~seismic haza‘r\d\n\m‘ps forAlaska this area was denoted as having experienced several
earthgquakes in th:a\magnitude 7.0 rgnge during the 20™ century and, in addition, has a number of young
faults. Many of smallernearthquakes }n the region are concentrated in three diffuse bands striking north-
northeast. The bands are tg‘rmed the Minto Flats, Fairbanks and Salcha seismic zones. As of 2007 none
of the bands had been clearly as;ociated with a geologic fault, however, it was noted that a number of
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 earthguake 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.

e —
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hours during june and July. During this period, daily average maximum temperatures reach the
lower 70s’. Temperatures of 80 degrees or higher occur on about 10 days each summer. In
contrast, from November to early Morch, when the period of daylight ranges from 10 to less
than 4 hours per day, the lowest temperature readings normolly foll below zero quite regularly.
Low temperatures of -40 degrees or colder occur each winter. The ronge of temperatures in
summer is comporatively low, from the lawer 30s to the mid 90s. In winter, this range is larger,
from obout 65 below to 45 degrees above. This large winter range of temperature reflects the
great difference between frigid weather ossociated with dry northerly airflow from the Arctic to
mild temperatures ossocioted with southerly airflow from the Gulf of Alosko, eccompanied by
Chinaok winds aff the Aloska Range, 80 miles to the south of Fairbanks.

Compared with many moderate climates within the United. States;, normal weather patterns in the
winter of Interior Alaska would be considered “sever%’,’.f\-s)evere weathercan be defined as any weather
event that has the potential to cause threats tg/life and/or damage™Mo property and serious social
disruption. Severe weather events in the Borough usually involve long periods of extreme cold, ice fog,
. . . . N . .
wind chill or a combination of the three. Heavy snow\end freezing rain also create structural, power,
_— . . N SN
and transportation issues, making driving and walking dlfflcu\l\t},slow,,and very hazardous.

The following definitions reflecting severe weather events were-‘developed primarily in the 2013 State of
Alaska Hazard Mitigation Plan or elsewhere as noted:

e Extreme Cold—"Excessively cold” temperature definitions vary according to the normal climate
of a region. In/AIaska‘extr\eme cold usvally involvés-temperatures below —40 degrees. In the
FNSB temperaturé inversions® and the warmth/produced by the city’s urban heat island effect
will keep temperatures hlghf\er than many of the adjacent low lying areas such as the town of
North-Pole,.which |5\somet|mes as s"much as'15 degrees colder than Fairbanks {Alaska Climate
Research-GCentern.d.).

. Hesv‘y Snow: generally'means-snowfall accumulating to 4 inches or more in depth in 12 hours or
N, > . .
lesdorsnowfall accumulating to\s inches or more in depth in 24 hours or less. Snowfalls of 4

inches™or more in a day‘occur anly three times during winter (Alaska Climate Research Center
n.d.). '

! All data presented is in Fahrenheit

8 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 ean cause several weather-related effacts. One is the trapping of pollutants below
the inversion, allowing them ta 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
http://weatherguestions.com/What is_a_temperature inversion.htm
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Heavy Snow:

e lanuary 19-20, 1937: Second greatest two-day snowfall since records began.

s February 11-12, 1966: Record two-day heavy snowfall of 26.9 inches.

e 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 causing numerous traffic accidents and
road closures.

¢ The maonth of February of 2011 set a record of the- second-snowuest February with 30.3 inches
for a manthly total.

e February 25, 2011: Rail car derailment W|th|n Falrbanks due to extreme snow conditions.

Freezing Rain:

¢ February 2003: 0.29 inches of rain fell on the area.

s November 22-24, 2010; Steady g\fell turnlng to freezing'rain in many sectors of the Borough
that led to the buildup of ice on tree branches*causung\m\a\ny power outages and extreme
hazardous road conditions:

e November 13-15,72013: Freezing rain andﬁngh@vm:xed with a prior heavy snow load
toppled trees; ‘damaged structures; closed anrports schools and government facilities; and
caused sngmflcant pm‘w}er outjages-A5 the power outages extended into days, rather than hours,
citizens’ safety became perllous as’ outdoor temperatures dipped to 20°F below zero.

. 1986 One person dled‘and three others injured near Tok while taking shelter from a lightning
storm unde\: a&ree Although Tok is located outside of the FNSB, this incidence exemplifies the
lightning hazard*within the interior of Alaska.

¢ 1993: Within the FNSB; at ajball 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.

s 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

- ______ __________ . ___ ____ __ __________________. .. ]

FNSB Hazard Mitigation Plan Page 9-6









9.05.) Severe Weather Hazard Actions

9.05.1. Severe Weather Current Mitigation Actions and Authorities

e | 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 measuresffc))r severe weather hazard. To be
officially StormReady, a community must:

e Establish a 24-hour warning point and-emergency operations center.
s Have more than one way to receive severe weather forecasts and warnings.
¢ Be able to alert the public.

* Create a method to monitor local weather conditions,

¢ Promote the importance of public read\l‘r‘uess through community semipars.

e Develop a formal hazardous~weather plan, whlch includes training severe weather
spotters and holding em\et\g\ency\exemses.

* Demonstrate a capability t})‘d\isse\%\ihate warnings.

Guidelines v?ry with community size. {;tormReady 5~ agmmlstered through the local National
Weather Servuce'IOfflces in Juneau, Anchorage. and Fairbanks!

9.05.2. Severe Weather Hazard-Mitigation Successes
| . NN TN NN

Include any structural evaluations and changes in response to severe weather at the local level. Such as

e

roof bracing for snowload, etc.
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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 1591 eruption of
Mount Pinatubo, the second largest in the 20" 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 iflustrates the historic patterns of ash movement from significant volcanic events in Alaska
within the past 20" century.

Figure 10-2: Volcanic Ajbia\Iwrif{\l}atterns
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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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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- ﬂoodmg It also breaks the winter
ice cover, which causes localized ice-jam floods.

Flooding in Alaska includes multiple characteristics: rainfall-runoff»snowmelt, ground-water, ice jam,
flash, fluctuating lake levels, alluvial fan, glacial cutburst floods™and, aufeis flooding. These
characteristics are described as follows.

e Rainfall runoff — The most common type of\flooding, rainfall runoff occuts.when waterways
can’t accommodate the increased-volume of water resulting from heavier-t\ﬁ'awnormal rainfalls.
The rainfall intensity, duration, dist\rihution and geomorphic characteristics of the watershed all
play a role in determining the magnitude,of'the\f{ood.

Snowmelt floods — These flood events occur-in the_spring*or early summer, when runoff from
P N, "
melting snowpack overwhelms waterways. The depth of the_snowpack and spring weather
. O X P
patterns influence.the magnitude of flooding; such as when'a rapid rise in temperatures causes
melting before theground is'sighificantly thawed. Snowmelt floods can also be caused by glacial
melt.

Grou‘ﬁa-:-\;ahftﬂér‘fl_ooding < This type-of flooding occurs when water accumulates and saturates the

<s{3{il. The water-table rises_and floods low:lying areas, including homes, septic tanks and other
facilities.

Ice*jam.floods — Ice jam\s can occu\r\when rivers are constricted by large blocks of ice. Flooding
from these 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: waterway and rapidly raising the water level.

Flash flooding — When- there is a rapid warming trend during spring thaw, snow melt fills rivers
quickly, which can create’unexpected 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. Depasition also reduces channel
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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}.

e 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
dropped, diverting the floodwaters south to the Tanana River, effectively bypassing Fairbanks.
This dam and levee system has unquestlonably revented‘mnilnons of dollars in damage to

O
properties in and around Fairbanks to date.

e 1992: In May, rain falling on the remains of a heavy winter snow*p‘eck sent a large surge of
water down the Chena River. The flood gates were lowered on the Cheg\aﬁiver at the Moose
Creek dam resulting in a 17 day,impoundment of water'within the floodway:, The impoundment
of water was 23 feet deep, c(overing\rnore than 7200 a{res across the floodway. The Project
worked exactly as it was designedwwith. potential f%odwaters being diverted from the Chena
River into the Tanana River over'a spillway located at th\e\ end of the floodway. During the
impoundment however~the groundwater west (downstream) of the Project became elevated as
predicted. AS/a result\over a0 homes in the Nor‘ch Pole area were damaged by elevated

groundwater levels 5 \(

e 2002.and 2003 Glacral runoff in 2002 and |ce jams on the Tanana River in 2003 caused

AN
5|g/n|f|cant flooding of roads and residences |n the Community of Salcha. The 2002 spring

\
breakup event recelved a Major, Disaster Declaration designation, DR-1423-AK (June 26, 2002).
N
Duqng the f0|I0wmg‘falt\\an |ce~1am became locked in place and caused flooding in and around
Salcha throughout the entire wmter@2002—2003. Both the 2002 and 2003 flood events caused
significant monatary damage and inconvenience to the residents of Salcha and other residential

areas along'the*Tanana River,

= 2008: The rapid collection of rainwater run-off in the Tanana Valley Drainage caused record
high water levels and sévere 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.

e 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 accumuiation
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 utilidorsx Hazardous materials and sewage
can be released if the facilities managing these items becom/e/inundated with flood waters. The
navigability of boats under bridges can also be hampered by rising fiver water levels from floods.

The economic losses resulting from flooding can/he “devastating.™_Utility services, businesses,

communications facilities and government fauhtges are.all crucial operat\l\ons\wnhm a community and

can be significantly impacted by a flood event. The FNSB encompasses major thoroughfares to Interior

Alaska and flooding could compromise important travél.routes, affecting the economy and population in
- NN

communities beyond the Borough that are accessed wa.thes&}rfoadways.

The importance of the Moose Creek Dam to the City of Fairbanks and its flood-control ability cannot be

overstated. The dam along with other CO{np\oneQEmf the ChenQ\Ri{er Lakes Flood Control Project are

significant flood mitigating structures that have greatly reduced the likelihood of future flood losses for
/'_‘-'-..,_‘ \

a large area of urban FalrbankS\The pI‘OJECt\IS a ”flood control™\project however, not a “flood

prevention” project. Floodlng can.still occur within the m@larg&/n’and complex floodplain associated

with the Tanana River.

11.04. /Probability ofFuture Events

While the Iik@"of\a\ futuresflood event affectipg the City of Fairbanks has been significantly
mitigated by_the Moose Creg\E‘DQm, ths community of Salcha and other rural neighborhoods within the

Tanana River floodplain, are a\t risk. Argzs of new low density rural residential development have
expanded east\of \Ft. Wainwright and 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 source of flooaii/ng' i}n South Fairbanks for areas landward of the Tanana River Levee.
(South Fairbanks Local Drainage Sfydy; 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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Objective ! Ranking X Time- ) Goals
Objective De: G S pexific Actions Adminlstering Department Eenefit- Costs
Number B scription pec! Priority £ Do frame Attained
Expansive tiit anly Toderately cost-cHective.,
a. Construct roads to provide redundant means of Multimodal evacuations and redundant vehicluar
_ . FNSB O nity Planning. FNSB Publlc Works, FNSB N
M-1 Develop Additional Egress Routes and Methads accets, such as reconstruction of Transmitier Road on High e ;mm; ,' ¥ g 1Year [routes are critical for publlc safery; in most modaled 1,6, 7
Elelson AFR Lo the Grange Hall Road [n Two Rivers, rmergency Cp events, the Borough has one or zaro methods of
gress,
b. Coordinate with Incal air, rail, and freight senvices,
such as Alasks Airlines, ERA Alaska, and the Alaska
Rallroad, ta work on mass evacuation plans.
. a, Provide education and financial assistance to ] ) FMSB Emergency Ons, Clty of Fairbanks Building “Highly cost effective; minlmal cost with maximum
-. Stabilization of water heates Fran| & Medi 1-2 years ™, L2.3
M-2 Haviization 73 and fuek tanks stabllite water heaters, e _Department, City of Narth Pole Public Works ¥ Denafit,
. b. Provide education and financlal assistance to .
! stabillze above-ground furl storage tanks. _ ,
{creats local non-gow tal coordination and 3 Work with Jocal NGOs, utllty providers, and ather
K -governmental i
M-3 b N & quasl-public or private entities to create a local Low  |FNS8 Emergency Ops, FNSB Community Planning 1-5 years jLow cost, moderate benefit, 5.46.7
l communication plans, i
i nie plan.
I lop and implement multi-h " . hool A a :
haa Develap and imglement multh-hazard educalion and 4. Create a school program to teach children about 72+ Lucup e e bss communiry Slanning 2Syears fow cost, low messure of guaranteed success. s
outreach programs. hour supplies, sgress, and other préparedness.
. Annually present the Hatard Mitigatien Plan and 3
ther relevaat local emergency plans at the Disavter
Expo, Home Show, and other public events.
£ UtRize the expertise of an ourreach coordinator to .
promote emergency preparedness in the FNSB and
Citiex of Fairbanks and North Pole. .
Y
<Hi e  GIS informatio
Update FNSB GIS data to include site addresses of all i . - i fauss Computer Services Dept., FNSE Community ~ jHighly cost eflecive: Update of Gl Information
[M-5 y o 3, Annually review Jupdate critical facilities” addresses ] High * ) ©On-going limpraves the eMiciency of emergency response for a ?
critical facilities 'Planning, FNSE Emergency Ops. i
§ im\auvely low tost compared to the high banefits,
’ i 1 Highly cost effective: The implementation of plans and
. Support the Borough-wide use of mutual and LS ati 4 dination and
'M-6 uRRo N = Boroud v a. Annuilly review mutual/ automatic ald sgresments. Migh  Interigr Fire Chief Assaclation On-going DQ‘#““‘ thatimprave the coasdinatl 7
autgmatic aid agreements, . * 4 efficiency of the emergency respanse system has &
. ' . high benefit relative 1o a low cost,
. . - !
Address issuss of emargency access, including road a. Continue subdivision plat reviews to ensure safs Highly cost effective: Communlty preparedness and
M- Hed| i ing F ops. On-goi 2,7
7 grade, construction standards, and turnarounds. egress for firs equlprment. edium [FNSB Commuity Planning FNSB Emergency Ops n-esing w'educauon has 2 high benefit relative to a low cott. '
b. Widen roads and/or create turnarounds in
residentlal areas to Imnprove smergency vehicle access,
T “Essential. Lass of public utilities will have an
. ithes wi i . .. FN i : i
Complate mutt-hazard mitigation projects for . Supply eritical facilitles with backup heating and ) FN-SB Emergerjcv Olps . F. 158 School Pistrict, City of immediate and deleterlous impact u‘n emergency
M-8 redundancy in public services and utilities powar systems, If they currently do not have one, or  { High  Fairbanks Engineering Division, Clty of North Pole Urgent response, recovery, and resonstruction ¢fforts, Thisls  1.2,3,7
v inp upgrades ta £xtng systems as needed. Fubllc Warks, Loca| Utllity Providers the most highty cost effective mitigalon meature due
M to the castaditg negalive effects it tan prevent.
'b. Purchase portable water purificatlon equfpment.
















USGS. "The Alaska Observatory - Expanded Monitoring of Volcanoes Yields Results." 2009.

Wind Chill in Colorodo . August 31, 2010.
http://www.crh.noaa.gov/pub/wcon/Winter_Week/winter_wchill.php  {accessed  February
2013).
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