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Public Infrastructure and Climate Public Infrastructure and Climate 
Change Change –– ADOT/PFADOT/PF

•• The Department of Transportation and The Department of Transportation and 
Public Facilities (DOT&PF) manages the Public Facilities (DOT&PF) manages the 
StateState’’s transportation infrastructure in a s transportation infrastructure in a 
very challenging environmentvery challenging environment

•• Many facilities in the                    Many facilities in the                    
AlaskaAlaska’’s interior,                        s interior,                        
northern, and southwest                 northern, and southwest                 
regions are underlain by                     regions are underlain by                     
iceice--rich permafrostrich permafrost



Alaska Department of Alaska Department of 
Transportation and Public FacilitiesTransportation and Public Facilities

•• Over 14,000 Miles of Over 14,000 Miles of 
Public RoadwayPublic Roadway

•• Over 5,600 Miles of Over 5,600 Miles of 
State owned roadState owned road

•• 845 Bridges845 Bridges
•• 257 Rural Airports257 Rural Airports
•• 28 Harbors28 Harbors
•• 720 Buildings (DOT 720 Buildings (DOT 

owned or managed)owned or managed)



Alaska Compared to the Alaska Compared to the 
Continental U.S.A.Continental U.S.A.

Barrow = Duluth, Minnesota
Ketchikan = Jacksonville, Florida
Nome = Omaha, Nebraska
Akutan = El Paso, Texas



Potential Climate Change ImpactsPotential Climate Change Impacts

•• Melting/Warming Melting/Warming 
permafrostpermafrost

•• Increased storm Increased storm 
frequencies and intensityfrequencies and intensity

•• Increased Coastal erosion Increased Coastal erosion 
due to lack of seadue to lack of sea--ice ice 

•• Increased river and shore Increased river and shore 
erosionerosion

•• SeaSea--level rise level rise 
•• Increasing temperaturesIncreasing temperatures

Nome- 
Council 
Road

Copper 
River 
Highway



Climate Change ImpactsClimate Change Impacts
•• Loss of the subsistence way of lifeLoss of the subsistence way of life



Potential Impacts to InfrastructurePotential Impacts to Infrastructure 
Melting/Warming PermafrostMelting/Warming Permafrost

•• Current estimate is Current estimate is 
the Northern Region the Northern Region 
M&O spends M&O spends 
approximately $10+ approximately $10+ 
million annually due million annually due 
to melting permafrostto melting permafrost

•• This represents a This represents a 
fraction of the needfraction of the need

•• Costs will increase if Costs will increase if 
warming trend warming trend 
continuescontinues Tok Cutoff Highway



Potential Impacts to InfrastructurePotential Impacts to Infrastructure 
Melting/Warming PermafrostMelting/Warming Permafrost

•• Increased highway and airport surface Increased highway and airport surface 
distressdistress

•• Increased Active Layer Detachments Increased Active Layer Detachments 
(slope sloughing and failures)(slope sloughing and failures)

•• Embankments built over permafrost will Embankments built over permafrost will 
need to be thicker to prevent the need to be thicker to prevent the 
underlying ground from thawingunderlying ground from thawing

•• Public buildings may require relocation/ Public buildings may require relocation/ 
reconstruction if their foundations thawreconstruction if their foundations thaw



Permafrost ProblemsPermafrost Problems



Longitudinal Shoulder CrackingLongitudinal Shoulder Cracking



Thaw SettlementThaw Settlement



IceIce--Rich  Permafrost  ThawingRich  Permafrost  Thawing



Potential Impacts to InfrastructurePotential Impacts to Infrastructure 
Increased Storm Frequencies and Increased Storm Frequencies and 

IntensitiesIntensities

•• Changes in timing, frequency, form Changes in timing, frequency, form 
and/or intensity of precipitation may and/or intensity of precipitation may 
cause related and increasing natural cause related and increasing natural 
processes, including:processes, including:
––Debris flowsDebris flows
––Avalanches Avalanches 
–– FloodsFloods

•• Significantly increases M&O costsSignificantly increases M&O costs



Potential Impacts to InfrastructurePotential Impacts to Infrastructure 
Increased Storm Frequencies and Increased Storm Frequencies and 

IntensitiesIntensities
•• Coastal communities and their infrastructure are Coastal communities and their infrastructure are 

vulnerable to accelerated coastal erosion due to vulnerable to accelerated coastal erosion due to 
storm activity and wave action eroding storm activity and wave action eroding 
shorelines once protected by shoreshorelines once protected by shore--fast sea icefast sea ice



Potential Impacts to Infrastructure Potential Impacts to Infrastructure 
Loss of ShoreLoss of Shore--fast Sea Icefast Sea Ice

Open Water Jan 2007Open Water Jan 2007 Open Water Feb 2006Open Water Feb 2006



Potential Impacts to Infrastructure Potential Impacts to Infrastructure 
Loss of ShoreLoss of Shore--fast Sea Icefast Sea Ice

•• Erosion rate: These two Erosion rate: These two 
photos were taken 2 photos were taken 2 
hours apart, note the ATV hours apart, note the ATV 
tracks in the road (note tracks in the road (note 
the 55 gallon barrel). This the 55 gallon barrel). This 
road no longer exists.road no longer exists.

•• In 1997, In 1997, ShishmarefShishmaref lost lost 
125 feet of beach in a 125 feet of beach in a 
single stormsingle storm



FloodingFlooding



FloodingFlooding



Potential Impacts to InfrastructurePotential Impacts to Infrastructure 
General Warming TrendGeneral Warming Trend

A longer seasonal A longer seasonal 
transition period from transition period from 
fall to winter and fall to winter and 
winter to spring may winter to spring may 
require a different require a different 
and potentially more and potentially more 
costly approach to costly approach to 
snow and ice control snow and ice control 



Potential Impacts to InfrastructurePotential Impacts to Infrastructure 
General Warming TrendGeneral Warming Trend

•• The continued warming trend will likely The continued warming trend will likely 
result in the increase in erosion of result in the increase in erosion of 
shorelines and riverbanks which will shorelines and riverbanks which will 
impact any facility constructed adjacent to impact any facility constructed adjacent to 
the the waterbodywaterbody

•• AufeisAufeis problems will likely increase as melt problems will likely increase as melt 
water flows out of warming zones of water flows out of warming zones of 
permafrost, requiring additional permafrost, requiring additional 
maintenancemaintenance



Potential Impacts to InfrastructurePotential Impacts to Infrastructure 
General Warming Trend General Warming Trend --AufeisAufeis



Potential Impacts to InfrastructurePotential Impacts to Infrastructure 
General Warming TrendGeneral Warming Trend

•• An increase in the frequency and severity An increase in the frequency and severity 
of hot days could result in more highway of hot days could result in more highway 
and airport problems related to asphalt and airport problems related to asphalt 
softening and trafficsoftening and traffic--related pavement related pavement 
damage and ruttingdamage and rutting

•• Milder winters, with more freezeMilder winters, with more freeze--thaw thaw 
cycles, would accelerate road deterioration cycles, would accelerate road deterioration 
and increase maintenance costsand increase maintenance costs



Potential Impacts to InfrastructurePotential Impacts to Infrastructure 
General Warming TrendGeneral Warming Trend

•• Warming Warming 
temperatures are temperatures are 
altering the blend of altering the blend of 
vegetative growth on vegetative growth on 
the North Slope of the North Slope of 
Alaska Alaska 

•• Increasing Increasing 
temperatures will temperatures will 
allow a variety of allow a variety of 
invasive plants and invasive plants and 
insects to prosper in insects to prosper in 
AlaskaAlaska



What is ADOT & PF Doing NowWhat is ADOT & PF Doing Now

•• Shoreline Shoreline 
ProtectionProtection

•• RelocationRelocation
•• Evacuation Evacuation 

Routes/SheltersRoutes/Shelters
•• Flood MitigationFlood Mitigation
•• Drainage Drainage 

ImprovementsImprovements
•• Permafrost Permafrost 

ProtectionProtection



Kotzebue Shore Avenue (FHWA)Kotzebue Shore Avenue (FHWA)
•• FHWA funded project to FHWA funded project to 

construct approximately 3400 construct approximately 3400 
lineal feet of sheet pile and lineal feet of sheet pile and 
1000 feet of rip1000 feet of rip--rap erosion rap erosion 
protectionprotection

•• Includes Ice ProtectionIncludes Ice Protection



KivalinaKivalina



What is DOT & PF Doing NowWhat is DOT & PF Doing Now 
Shoreline ProtectionShoreline Protection 

KivalinaKivalina Airport (FEMA)Airport (FEMA)

•• Placed Placed supersackssupersacks 
on the coastal side on the coastal side 
of airport property to of airport property to 
protect the taxiway protect the taxiway 
after sea stormafter sea storm

•• Developing a more Developing a more 
permanent fix that permanent fix that 
may include a may include a 
dynamically stable dynamically stable 
beachbeach



Koyukuk Airport Improvements Koyukuk Airport Improvements 

•• Airport project Airport project 
completed in 2006completed in 2006

•• Lengthened and Lengthened and 
widened runway.widened runway.

•• Raised grade above the Raised grade above the 
100 year flood levels100 year flood levels

•• Total Cost: $9.2 MTotal Cost: $9.2 M

Flooded apron and runway



Alaska Communities at RiskAlaska Communities at Risk
•• The USACE has The USACE has 

identified over 178 identified over 178 
communities that are communities that are 
threatened by erosionthreatened by erosion





Six Communities in JeopardySix Communities in Jeopardy

• Kivalina*
• Shishmaref* 
• Newtok*

• Unalakleet
• Koyukuk 
• Shaktoolik

*  Have already begun relocation plans*  Have already begun relocation plans



NewtokNewtok RelocationRelocation



NewtokNewtok ExampleExample

•• Map Showing Erosion:Map Showing Erosion:
–– Shoreline in 1954Shoreline in 1954
– The dump site and the 

barge landing have 
already eroded away.

– First houses will be 
impacted by erosion 
between 2012 and 
2017.



Relocation to Relocation to Mertarvik



MertarvikMertarvik Barge FacilityBarge Facility

Barge Landing 
Plan

Barge Landing Site

Relocated Buildings



Potential DOT Adaptation StrategiesPotential DOT Adaptation Strategies

•• Revising Design CriteriaRevising Design Criteria
–– Hydraulic analyses Hydraulic analyses –– coastal and streamcoastal and stream

•• ReRe--sizing culverts, rip rap, and bridge spanssizing culverts, rip rap, and bridge spans

–– Embankment fillsEmbankment fills
•• Keep permafrost frozen usingKeep permafrost frozen using

–– Deeper fillsDeeper fills
–– Creating air flow to promote heat exchangeCreating air flow to promote heat exchange

–– Building foundationsBuilding foundations
•• More passive and active refrigerationMore passive and active refrigeration
•• Insulation with embankment fill or thermal Insulation with embankment fill or thermal 

materialsmaterials



Administrative Order 238Administrative Order 238 
14 September 200714 September 2007

Established Alaska Climate Change Established Alaska Climate Change 
SubSub--CabinetCabinet

Alaska Climate Change StrategyAlaska Climate Change Strategy
Adaptation, Mitigation, & Research Adaptation, Mitigation, & Research 
NeedsNeeds

Quick ActionQuick Action
Immediate Action WorkgroupImmediate Action Workgroup



 

CoCo--chaired by:  Alaska Department of Commerce, chaired by:  Alaska Department of Commerce, 
Community and Economic Development & U.S. Army Corps Community and Economic Development & U.S. Army Corps 
of Engineersof Engineers



 

Community ParticipationCommunity Participation



Immediate Action WorkgroupImmediate Action Workgroup 
Focusing on AlaskaFocusing on Alaska’’s most Ats most At--risk Communitiesrisk Communities

•• DeliveredDelivered
–– Report on Immediate Needs (12Report on Immediate Needs (12--18 months)18 months)
–– State approved $10.6M fundingState approved $10.6M funding
–– Feds approved $40M additional fundingFeds approved $40M additional funding

•• Next StepsNext Steps
–– Successor to the IAWG began meeting Aug Successor to the IAWG began meeting Aug 

’’08 (Final Report just issued)08 (Final Report just issued)
–– Continue to Leverage Funding & ResourcesContinue to Leverage Funding & Resources
–– Refine needs assessmentsRefine needs assessments



ADAPTATIONADAPTATION



Climate Change Adaptation Advisory Group

Governor Palin

Governor’s Sub-Cabinet on Climate Change

• Appointed 
Members

Natural
Systems 
Technical 

Work Group

• Appointed 
Members

Public 
Infrastructure

Technical 
Work Group
• Existing & new 

infrastructure, assess 
design standards,

retrofits, repairs, etc.

• Appointed 
Members

Economic
Activities

Technical 
Work Group

•DOD response to opening 
of northern shipping routes
& expansion of resource

development in Arctic

• Appointed 
Members

Health & 
Culture

Technical
Work Group

Technical Work Groups for Adaptation Advisory Group

Immediate Action
Work Group Research Needs

Work Group
Mitigation

Advisory Group





Thank YouThank You

Presented by Michael J. Coffey 
State of Alaska DOT & PF 
State Maintenance and Operations Chief
mike.coffey@alaska.gov
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