
  

‘Cold Roof’ Design 
Ice Dam Prevention – Insulation & Ventilation – Energy Savings 

 

 

 

 

During winter months many homes in our climate are plagued by ice dams.  Ice dams form when 

the home’s escaping heat warms attic spaces and the roof sheathing, melting the underside of 

the snow layer on the roof. As the melted water refreezes at the eave, the resulting dam 

interferes with drainage. Water can then back up, get under the roofing, and possibly  

lead to roof and interior damage of the home. 

The impulse of many homeowners is to respond to a water leak by calling a roofer. 

And a roofer may be necessary to repair any sheathing/roofing damage done and 

to add ventilation. But leaks from ice dams are often a symptom of a larger 

problem that usually stems from the home’s air leaks, insulation deficiencies,  

or improper/inadequate ventilation. An important- and often overlooked 

consideration, is to consult a home energy-performance contractor to 

identify air leaks with such tools as a blower door, infrared camera,  

a fog machine, etc. But before you call anyone, it helps to 

understand what causes an ice dam to form.       

Here’s how they work. 
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How Ice Dams Form 

1. Warm interior air enters an attic (or roof assembly) 

and raises the temperature of the roof sheathing, 

causing the underside of the snow to melt. 

2. Water trickles down the roof until it reaches eave, 

which is significantly colder than the rest of the roof, 

where it refreezes. 

3. This recurring process causes the ice at the eaves to 

get thicker and thicker, forming an ice dam. 

4. Eventually, water from the melting snow backs up 

behind the ice dam. If the water reservoir is large 

enough, it can seep up under the roof shingles and 

leak through the roof sheathing. 
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This handout is intended only as a guide and is based in part on the 2015 Minnesota State Building Code, Mounds View City ordinances, and good building practice. While every 

attempt has been made to ensure the correctness of this handout, no guarantees are made to its accuracy or completeness. Responsibility for compliance with applicable codes and 

ordinances falls on the owner or contractor. For specific questions regarding code requirements, refer to the applicable codes or contact the Mounds View Building Department. 

 

Code Minimums.  Current requirements for the 

thickness (R-value) of roof and ceiling insulation are 

much greater than in decades past. Here are the 

current building code minimums for your area. 

Climate Zone 6 Requirements 

 R-49* IN ENCLOSED ATTIC SPACES 

 R-38* IN CATHEDRAL CEILINGS 
*Consult a local code official for specifics,  

exemptions, and exceptions 

 

 

1. Seal air leaks. Use expanding foam, rigid air barriers, and/or sealants (caulk) and target any gap, crack, or 

joint between conditioned and unconditioned space. Seal gaps around recessed can lights, ceiling-mounted 

electrical boxes, duct boots, bath exhaust fans, plumbing pipes, seams between partition top plates and 

drywall, and all holes drilled through top plates. 

2. Add insulation. Check with your local code official, but typically less dense cellulose or fiberglass may 

be added atop existing layers of undersized or poorly installed fiberglass batts. If there is not adequate  

room under the rafters to reach full insulation depth, you may need to consider spraying the 

underside of the roof with closed-cell polyurethane insulation. Insulated sloped-roofs 

(cathedral ceilings) without ventilation are sometimes effectively addressed by installing 

one or more layers of rigid foam above the roof sheathing, followed by an additional 

layer of roof sheathing and then new roofing. 

3. Improve ventilation. Maintaining ventilation is crucial, and 

adding ventilation can help quite a bit, but # 1 (air leaks) must be 

addressed first, or the increased ventilation can actually  

increase air leakage through the ceiling. 

4. Install a waterproofing membrane. 
(Ice and Water Barrier). This strict code 

requirement for every new  

installation is added  

insurance against  

ice dams. 

 [See next page] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Potential Fixes.  Ice dams are not a roofing problem; they’re an air sealing, insulation, and 

ventilation problem. Here are 4 possible fixes: 
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Maintaining air flow is 

critical. Common problems 

for older homes include 

inadequate or deteriorated 

vent baffles, clogged vents 

Fan 

ICE AND WATER BARRIERS 
An ice and water barrier is required on all roofs, 

except for detached accessory structures that contain 

no conditioned floor area. The barrier must be at least 

two layers of underlayment cemented together or a 

self-adhering polymer modified bitumen sheet. The 

ice and water barrier must extend from the edge of the 

eaves to a point at least 24 inches inside the exterior 

wall line of the building. There are several 

manufacturers who make materials specifically for 

this requirement that are marketed under differing 

trade names. Ice and water barriers are not required 

along the rakes or in valleys. 

Where the existing roof assembly includes an ice 

barrier membrane that is adhered to the roof deck, the 

existing ice barrier membrane shall be permitted to 

remain in place and covered with an additional layer 

of ice barrier membrane. 

VENTILATION 
 Ventilation of enclosed attics and enclosed rafter spaces is required. Ventilated openings must be provided with 

corrosion resistant mesh with openings of ⅛” to ¼” inch. 

 For attics without ceiling vapor barriers, 1 square foot of net free ventilating area should be provided for each 150 

square feet of attic area (typically older homes built according to previous energy codes). 

 For attics with vapor barriers, and/or having 40-50% of the ventilating area provided by ventilators located with 3 feet 

of the ridge and the balance of the ventilation provided in the eave or cornice vents, ventilation may be 1 square foot 

of net free ventilating area for each 300 square feet of attic space. 

 


