
Ice Dams 

Causes and Solutions 



Funding 

Funding for this class was provided by the Alaska Housing 

Finance Corporation (AHFC). 

 

This course is designed to empower homeowners with the 

knowledge to live in and maintain a safe, energy efficient home.  
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The information and materials provided by the Alaska Housing Finance 

Corporation are not comprehensive and do not necessarily constitute an 

endorsement or approval, but are intended to provide a starting point for 

research and information. AHFC does not endorse or sell any products.  

 

No Continuing Education Units (CEUs) will be offered by Alaska Housing 

Finance Corporation for this class. Refer to the presenting organization for 

CEU opportunity. 

 

All photos are property of AHFC unless otherwise noted. 

 

Disclaimer 
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ÅAHFC programs 

ÅIce Dams & Air leakage 

ÅAir sealing tools 

ÅAttic air sealing priorities 

ÅAttic insulation 

Topics for today: 
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ÅHome Energy Rebate Program 

ÅWeatherization Assistance Program 

ÅNew Home Rebate 

ÅSecond Mortgage for Energy Conservation 

ÅEnergy Efficiency Rate Reduction Mortgage 

Åwww.ahfc.us 
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AHFC Energy Efficiency Programs: 



The house is a system 
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Whatôs the problem? 
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Ice dams can cause 

ÅDamage to 

ïroof 

ïWalls 

ïInterior furnishings 

ÅWater damage 

ÅHealth issues due to water damage 

ÅIce spears 
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Water and ice can back up, 

destroying shingles and 

causing leaks into the house  

P. Cotter 
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Water damage and mold 

P. Kaluza 
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What causes ice dams? 

 

1) Air leakage into roof/attic assemblies 

 

 

2) Poorly insulated attic floors 
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Air leakage and ice dams 
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Leaky attic floor allows warm 

air from living space into the 

roof assembly 

P. Cotter 
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Roof warms and melts snow 

on roof; water flows down roof 

P. Cotter 
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Water freezes at cold eaves, 

forming ice dam and icicle 
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Water and ice can back up, 

destroying shingles and 

causing leaks into the house  

P. Cotter 
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P. Cotter 
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Air leakage and air sealing 
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Where buildings leak 
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Well-planned air sealing usually 

reduces ice damming 
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but it is not always easy 

P. Cotter 
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Fundamental rules of air leakage 

ÅAir DOES leak through holes and cracks 

 

ÅAir DOES NOT leak through solid objects 

 

ÅDirection of air leakage depends on direction 

of pressure gradient 
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Building Airé. 

When air warms, it becomes less dense (more buoyant) and it 

rises 

Leaves High 

Enters Low 

THE STACK EFFECT 
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General airflow pattern in cold climate 

buildings 

P. Cotter 24 



Unintended air flow results in 

ÅHeat loss 

 

ÅIncreased likelihood of moisture problems 

 

ÅIncreased likelihood of ice dam formation 
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Sealing air leaks* can reduce 

Åheat loss 

 

Ålikelihood of moisture problems 

 

ÅLikelihood of ice dam formation 
 

 

*Care must be taken ð excessive air sealing without proper 

precautions may be extremely dangerous 
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Benefits of attic air sealing  

ÅDecrease warm outgoing air up high 

= Decreased cold incoming air down low 

ÅDecreases need for attic ventilation 

ÅDecreases risk of ice dam formation 

ÅIncreases comfort 

ÅPrevent moisture problems 

ÅMinimize chance of dangerous 
depressurization issues 
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Combustion gases and tight homes:  

Be careful of backdrafting  
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Install ventilation system prior to or 

during air sealing operations 
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Seal it tight, ventilate right  

P. Cotter 

P. Cotter 

P. Cotter 
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DONõT SEAL COMBUSTION OR 

 MAKE-UP AIR SOURCES! 

P. Cotter 31 



Air sealing equipment 
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Tools of the trade 

ÅFoam gun (much better than disposable cans) 

Å2-part polyurethane systems 

ÅCaulking gun (good one) and caulk 

ÅBacker rod 

ÅRigid foam, batt, cellulose insulation 

ÅProtective equipment - resp, tyvek, etc 

ÅRed tape, aluminum duct tape, mastic 

ÅPoly sheeting 
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Spray foams 

P. Cotter 

P. Cotter 
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Caulk and Caulking Gun 

Do not use 

painters 

caulk for 

air sealing 

P. Cotter 
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Lots of caulks out there 

High quality caulks preferred 

 (Ex. silaconized acrylic, 

 elastiomeric, etc.) 

In rural Alaska, 

these caulks ~ $8 - 

$12/tube  

P. Cotter 
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Caulks 

ÅNewer polymer caulks 

 

ÅSiliconized acrylic latex 

 

ÅPolyurethane 
ïChemcaulk 900 excellent low temperature 

characteristics 
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Backer rods, tapes, masticé 

P. Cotter 

P. Cotter 

P. Cotter 
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éand more 

P. Cotter 
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Rigid foam 

P. Cotter P. Cotter 

Fiberglass batt can be used 

for backer for foam/caulk in 

some areas, but it MUST NOT 

be used as an air sealant  

P. Cotter 
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Respirator/mask 

Gloves 

Protective suit 

And safety gearé 

P. Cotter 
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Air sealing the attic floor  
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What does it take? 

ÅSmall body and long arms, preferably 

ÅProtective equipment 

ÅFoam (gun/kit/rigid)  

ÅCaulking 

ÅTape? 

ÅBatt for backing? 
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Attic  airsealing made easy(er) 

ÅBefore going into attic, locate and map 

ïPenetrations 

ÅElectrical (lighting, outlets, etc) 

ÅPlumbing 

ÅHVAC 

ïPartition walls (rooms, halls, closets, etc.) 

ïCeiling height changes 

ïStairwells 
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Look for Transitions 

Half stories and 

2-level attics 

Porch 

roofs 

P. Cotter 
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Air sealing organization 

ÅClear out work areas 

ÅFollow your map 

ÅConvenient starting point 

ïWork in organized fashion 

ïClear existing insulation to find leak points 

ÅCheck for black/brown discoloration in batt 

insulation 

ÅSpecial attention to wet rooms (bath, kitchen) 
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Suggests air leakage 

P. Cotter 
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Top plates 

Caulked and foamed 

P. Cotter 

P. Cotter 

P. Cotter 
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Sealing the top plates from exterior 

P. Cotter 
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Top plates from outside 

P. Cotter 

P. Cotter 

P. Cotter 
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Wire through top plate 

Foam or caulk 

here ð may be 

difficult to 

reach 

P. Cotter 
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Cathedral ceiling/hot roof 

Cold attic - insulation pulled 

back 

Open framing 

Air sealing 

P. Cotter 

Transitions 

P. Cotter 
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Open Framing 

P. Cotter 

P. Cotter 
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Open framing around closets 

P. Cotter P. Cotter 
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Air and thermal 

Communication 

This is 

really an 

open 

framing 

problem 

Additions 

P. Cotter 

P. Cotter 

P. Cotter 
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Serious Attic Bypasses 
2õ X 4õ unsealed penetration in ceiling 

Remedy with, framing, sheet metal and fire-safe sealant 

P. Cotter 

P. Cotter 
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Careful selection of caulk here 

P. Cotter 

Flue penetrations sealed with sheet metal 
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Gap between attic floor and 

chimney 

P. Cotter 

Airflow 

Masonry Chimneys 
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Donõt forget to seal around exhaust fans 

Caulk or 

foam 

Seal these with 

duct mastic or 

aluminum duct 

tape 

P. Cotter 
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Plumbing Vent penetration 

P. Cotter P. Cotter 
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Sealed wiring and plumbing penetrations 

 

 

Some prefer flexible air seal 

around plumbing 

penetrations to allow for 

movement (especially for 

ABS) 

P. Cotter 
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Extreme Air sealing 

P. Cotter 
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Electrical boxes, lighting  

P. Cotter 
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Partition walls  

ÅOften leak to attic 

ÅSeal 

ïIn attic or 

ïInterior 

 

S. Cotter 
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S. Cotter 

S. Cotter 

Seal walls and wires 
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Random holes 

P. Cotter 
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Attic Hatches 

ÅBest Practice = Remove and place on gable 

end 

 

 

ÅGood Practice 

ïGasket 

ïPositive latching mechanism 

P. Cotter 
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Bad Hatch 

P. Kaluza 
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Gable end hatch 

Gable end attic access ð eliminate 

louvers in high wind areas 

P. Cotter 

P. Cotter 
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Gasketed Hatch 

P. Cotter 
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Recessed lights 

ÅBest Practice = Remove them! 

 

ÅLook for IC-rated fixtures 

ïModel Energy Code (MEC) 

ïWashington State Energy Code 

ïASTM E 283-91 
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Recessed lights - Existing 

ÅAir tight retrofit 

ïSealed cans 

ÅAttic box - MUST MEET FIRE CODE 

ïSheet steel or aluminum 

ïDuct board/rigid fiberglass OK 

ïTape, caulk, foam to framing 

ÅIf fixture is not IC-ratedé 

ébox walls must be at least 3ó from light 
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Most recessed lights leak 

P. Cotter 

P. Cotter 
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This box still leaked 

P. Cotter 
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