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• Buildings use more than 40% 
of our energy production  

 

• Buildings are our highest 
CO2 producer 

 





Utility Rates – Natural Gas 

G1 Residential size meter 
• $0.79723 ccf 
• $13.50 monthly service charge 
• 420cfh max output 
  
G2 
• $0.796 ccf 
• $29 monthly service charge 
• 682cfh max output 
  
G3 Small Commercial 
• $0.79823 ccf 
• $109 monthly service charge 
• 3,150cfh max output 
  
G4 Large Commercial meter 
• $0.79723 ccf 
• $360 monthly service charge 
• 18,375cfh max output 



Utility Rates – Electricity 

Residential/Single-Phase Charges 
Facility Charge: $5.65/month  
• First 1300 kWh: $0.10190/kwh 
• Over 1300 kWh: $0.08280/kwh  
WPCRA : $0.03144/kwh  
Regulatory Charge : $0.000552/kwh 
Seasonal Service $67.80 per year 
 
Commercial/Three-Phase Charges 
Facility Charge : $13.37/month  
Demand Charge: $5.24/kilowatt  
Energy Charge: $0.06476/kwh 
WPCRA: $0.03144/kwh 
Regulatory Charge : $0.000552/kwh 
 
Example: 
100kw demand = $524/month  
 $6,288 annually 



Commercial Structures 

• Dramatic Range of scales 
• Range of Uses / Occupancies 
• Higher Capital / Operating Costs 
 
• Code Requirements 

• Fire + Life Safety 
• International Building Code 
• Mechanical 

• Uniform Plumbing Code 
• ASHRAE 

• Electrical 
• Energy Code 

 
• Ventilation Requirements 
 
• Natural Gas – higher service charge 
 
• Electricity – demand charge 



Commercial 
Buildings 



Wind Institute 

 
• PEI, Canada 

• Wind Research 

 Laboratories and 
Workshop 

• Geothermal heat pump 

 Four vertical wells 

• Partial Earth berm 

• Passive Solar 

• Natural Daylighting 

• Local Materials 

 Birch wood floors 

 Cedar shingle siding 



Government of Canada 

 
• Prince Edward Island, 

Canada 

• LEED Gold 

• Downtown location 

• Brownfield site 

• Landscaping–no irrigation 

• High-eff. Plumbing (40%) 

• Gray water collection/use 

• Energy efficiency 

– Increased Insulation 

– Insulated Glazing 

– Automated systems 

– 65% Reduction 



Government of Canada 

 
• Natural ventilation 

 Raised Floor System 

 Atrium-passive return 

• Natural Daylighting 

 Photocells on lights 

• Shading devices 

 Also Photovoltaic 

• Efficient Lighting 

 Direct-indirect plus task 

 Motion Sensors 

• Low VOC Interiors 



Government of Canada 

 
• Photovoltaic Array 

 

• Shading devices 

 Also Photovoltaic 

 

• 111.5 kw Array 

 Grid tied 

 

• February 2008-2010 

 Produced 250,000kwh 

 Offset 128,000kg CO2 

 10% of Building’s Power 



MSB Animal Care 
• Palmer, Alaska 

• Addition  

• Natural Daylighting 

• Exterior insulation 

 2” Rigid + 2x6 w/ R21 

 R38 Low Slope Roof 

• Ventilation System 

• Energy Eff. Lighting 

• Daylighting+Views 

• Durable materials 

 EIFS Stucco / Metal Siding 

 Tile wainscot 

 Metal flashing at base 

• +80% Adoption Rate 

 

  





MSB VCRS 
• Palmer, Alaska 

• LEED Gold 

• Natural Daylighting 

 Triple Glazing / fiberglass 

• Exterior insulation 

 5” Rigid R25 

 6” R50 Metal Panels 

 R17 Overhead Doors 

• Ventilation System 

• Energy Eff. Lighting  

 T5’s, motion sensor 

 LED Exterior 

• Durable materials 

 Metal Siding 

 Concrete interiors 

 Metal flashing at base 

 

  



MSB VCRS 
LEED compares energy use to a 
similar building built to 
standard energy/building code. 

 

• Total Energy Savings – 50% 

• Heating Savings – 60% 

• Exterior Lighting – 77% 

• Interior Lighting – 44% 

• Ventilation Fans – 53% 

• Domestic Hot Water – 20% 

 

• Water Reduction Use – 44% 

• Recycled Content – 45% 

• Regional Materials – 21% 

• Waste Reduction – 95% 

 

  



PROPOSED DESIGN 

MSB VCRS 
LEED compares energy use to a similar building built to standard energy code. 

 

 

  





ANG Fire Station 
• Elmendorf AFB, Alaska 

• New Prototype  

• Additional insulation 

 3” R25 Metal Panels 

 2” Rigid + 2x6 w/ R21 

 R40 Roof Panels 

• Zoned Heating System 

• Monitored Air System 

• Energy Eff. Lighting 

 T5s and LED Exterior 

• Durable materials 

 Painted concrete block 

 Metal Panels 

 Metal flashing at base 

 

  



ANG Fire Station 
LEED compares energy use to a 
similar building built to 
standard energy/building code. 

 

• Total Energy Savings – 27% 

• Gas Savings – 28% 

• Elect. Savings – 25% 

• Heating Savings – 28% 

 

• Water Reduction Use – 38% 

• Recycle Content – 35% 

• Regional Content – 11% 

• Waste Reduction – 76% 

 

  



Image Audio 
• Wasilla, Alaska 

• Relocation  

• Natural Daylighting 

 Additional insulation 

 2” Rigid + 2x6 w/ R21 

 Cold Roof w/ R38 batt 

• Zoned radiant slab 

• Zoned air system 

• Energy Eff. Lighting 

• Durable materials 

 Painted concrete block 

 Glazed Tile 

 Metal flashing at base 

 

  



Image Audio 
 

• 38% Total Energy Savings 

 

• 73% Heating Savings 

– $5,000 annually 
 

• Total Electric is double 
average retail electrical 
(because it is a audio 
/visual store) 

– $10,000 annually 
 

• Pursuing the Energy Star 
standard award 

 

  



MSB Public Safety 63+66 
• Wasilla, Alaska 

• New Prototype  

• Additional insulation 

 2” Rigid + 2x6 w/ R21 

 8-12” Rigid Low Slope 

• Zoned radiant slab 

• HRV Air System 

• Energy Eff. Lighting 

 T5s and LED Exterior 

• Durable materials 

 Painted concrete block 

 EIFS Stucco 

 Metal Siding 

 Metal flashing at base 

 

  



MSB Public Safety 
• Wasilla, Alaska 

 

• Heating Savings  

– Station 63 – 30% 

– Station 66 - 32% 

 

• High-efficiency modulating 
boilers, radiant heat floor 

• Vehicle air exhaust system 
on sensors 

• Snowmelt-separate mini-
boiler on sensors 

• HRV at Living Quarters on 
Station 63 

 

  



One Blind Dog Office 
• Palmer, Alaska 

• Additional insulation 

 R25 Batt Insulation 

 8-12” Rigid at Roof 

• Natural Daylighting 

 Light shelf and sunshade 

• Energy Eff. Lighting 

 T5s and LED Exterior 

 Photocells and 
Occupancy Monitors 

• Durable materials 

 Cementious panels 

 Metal Panels 

• Renewable Energy 

 15kw PV Array 

 

  



Daylighting 
• Glazing amount 

• Location 

 South – overhang / shade 

 West – vertical shade 

• Glazing type 

 U-value 

 Solar Heat Gain Coeff. 

 Visible Transmittance 

• Canopies and Sunshades 

• Lightshelf 

• Skylights / light-tubes 

 

  





Where To Next? 

 
• Net Zero 

 Winter energy demands? 

 

• Passiv Haus 

 How to provide heat? 

 

• Living Building Challenge 

 Get off combustion? 

 

• Commercial Energy Audits 

 Improve our building stock 

 

• Replenishable Buildings 

 Buildings that give back 

 

  





USGBC LEED Building Program 

Sustainable Sites 
• Site Selection / Preservation 
• Transportation 
• Storm Water 
• Heat Island 
 
Water Efficiency 
• Landscaping 
• Water Use / fixtures 
  
Energy and Atmosphere 
• Energy Performance 
• Renewable Energy 
  
Materials and Resource 
• Reuse, Recycle, Local Products 
• FSC Certified Wood 



Siting 
• Limit Impact 

• Location 

 Transportation / use 

• Solar Orientation 

• Wind Rose 

• Topography 

 Utilize contours 

• Natural Resources 

 Gravel + soil on-site 

• Vegetation 

 Seasonal shading 

 Wind protection 

• Stormwater controls 

 

 

  



Water Efficiency 

 
• Conservation 

• Efficient Fixtures 

 Toilets – 1.2gpf dual flush 

 Urinal – 0.5gpf, waterless 

 Sink – aerator 

 Showers – 2.5gpm 

• Landscaping 

 Limit irrigation by species 

 Rainwater collection 

 Graywater use 

• Solar Aquatics Systems 

 Appropriate Sizing 

 

  



Thermal Envelope 
• Envelope Design 

• Orientation 

• Increased Insulation 

• Window Selection 

 Glass (U, SHGC, Visibility) 

• Changing Codes 

• Payback 

 

  Heating / Cooling 
• Selection of Systems 

• Engineering 

• Energy Models 

• Heating / Cooling Zones 

 Eliminate cooling 

• Code Changes 

 

  



Materials 
• Reduce Waste 

 Planning 

 VCRS, Craigslist 

• Local Materials 

 Concrete, CMU 

 Wood, trusses, trim, floors 

 Cellulose insulation 

 Windows 

• Recycled Materials 

 Steel – 25%+ 

 Manufactured – 20%+ easy 

• Reused Materials 

 Refinish / repurpose 

• Rapidly Renewable 

 

  



Interior Environment 

 
• Ventilation 

• Isolation / Exhaust 

 Laundry, vehicles, 
chemicals 

• Low VOC 

 Paints and Sealants 

 Finishes 

 Carpets – Greenguard 

 Wood / Composites 

• Thermal Comfort 

• Control over environment 

• Daylighting 

 

  



Efficient Lighting 
• T5’s 

• Super T8’s 

• Photocells 

• Occupancy Sensors 

 

• LEDs – exterior use 

 Payback 5yrs+ 

 Ease of maintenance 

• LEDs – interior use 

 Payback 18yrs+ 

 

• Exterior 

 Dark Skies - cut off 
Photocells, Timers 

 

  



Renewables 
 

Last step - after all other 
efficiency measures 

 

• Wind 

 10-15yrs 

• Solar Thermal 

 5-10yrs 

• Solar Photovoltaic 

 15-30yrs 

• Geothermal 

 10-20years 

 

  




