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Climate Change: 

Á Ambient Warming, Snow Depths, Wind Speeds, Permafrost Warming

Permafrost Landfills:

Á Geometry of a Hypothetical Permafrost Landfill

Á Predicted Temperature Contours and Thaw Depths for a Landfill designed in the 1980s when ambient 

temperatures showed little warming trend, and how that cap is predicted to perform with ambient 

warming.

Á Options to extend the design life of Permafrost Landfills (i.e., before the MSW begins to melt given 

the ambient warming trend over the recent 30 years)

Pile Foundations

Á Comparison of Pile Foundation Depths, 1985, 2016, 2066

Keeping the Permafrost Cold and Stable é Monitoring and Maintaining Systems

Ice Cellars

Summary and Recommendations
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1) Use our geothermal model TQUEST to simulate soil-cap materials and thicknesses for a Hypothetical 

Permafrost Landfill Designed in the 1980s, when ambient temperatures showed little warming trend.   Keeping the 

waste frozen year-round would have been one geothermal design criterion.   

Å Does a cap designed based upon 1980ôs climate still work given the ambient warming trend over the 

recent 30 years?  

Å If not, what options do we have if the warming trend continues?
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Average Annual Ambient Temperature Trends
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Ambient Temperature Trends, Composite
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Utqiagvik (Barrow) AK, Average Annual Ambient Temperatures nes
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Kotzebue AK, Average Annual Ambient Temperatures nes
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Nome AK, Average Annual Ambient Temperatures nes
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Anchorage AK, Average Annual Ambient Temperatures nes



10Northern Engineering & Scientific November 27, 2018

Fairbanks AK, Average Annual Ambient Temperatures nes
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Prudhoe/Deadhorse AK, Average Annual Ambient Temperatures nes
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Kuparuk AK, Average Annual Ambient Temperatures nes



A Closer Look at Kuparuk
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Warming at 29 °F/century

Average Annual is 17 °F/century


