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PREFACE 
 
The purpose of this report is to provide guidance in reducing facility operating costs and 
enhance the sustainability of this community.  The report assess the current energy usage of 
the facility, provide options for reducing the amount of energy used, and evaluate the cost vs. 
benefit of each option.   
 
Discussions of site specific concerns, financing options, general facility information, and an 
Energy Efficiency Action Plan are also included in this report. 
 

ACKNOWLEDGMENTS 
 
The Energy Projects Group gratefully acknowledges the assistance of the Tanana Tribal 
Council’s Maintenance Supervisor, Cliff Wiehl, and Executive Director, Shannon Erhart. 
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OVERVIEW 
 
This report was prepared for the Tanana Tribal Council.  The scope of the audit focused on the 
Physician’s Assistant Housing and includes an analysis of building occupancy schedules, building 
shell, heating systems, heating and ventilations systems, domestic hot water, lighting, and 
other electrical loads.  The Housing is approximately 3,936 square feet, and has been renovated 
numerous times since its original construction.  The building was originally constructed as a 
housing facility to support the local hospital, and continues to be used as housing for the local 
clinic.  Data was based on a site survey and interviews with the building occupants and 
maintenance staff. 
 

ENERGY BASELINE 

 
 
Table 1:  Predicted Annual Energy Use 
 

Predicted Annual Energy Use 
Fuel Use Existing Building With Proposed Retrofits Total Energy Savings Total Cost Savings  

Electricity 11,592 kWh 10,176 kWh 1416 kWh $937 
#1 Oil 2,722 gallons 2,158 gallons 564 gallons $2,397 

 
  

Annual Energy Costs by Fuel Type Annual Energy Costs By Fuel 
 

 

 

 

    

Based on unsubsidized electricity and fuel oil 
prices in effect at the time of the audit, the total 
predicted energy costs are $19,240 per year.  This 
includes $7,673 for electricity and $11,568 for #1 
fuel oil.   
 
Table 1 lists the predicted annual energy usage 
before and after the proposed retrofits. 
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PROPOSED ENERGY EFFICIENCY MEASURES (EEM) 
 
Table 2 below summarizes the energy efficiency measures analyzed for the Building.  Listed are 
the estimates of the annual savings, installed costs, and two different financial measures of 
investment return. 
  
 
 
Table 2:  Priority List – Energy Efficiency Measures 
 

 
 

Priority Feature 
Improvement 

Description 

 
 

Cost Estimate Basis 

Annual 
Energy 
Savings 

Installed 
Cost 

Savings to 
Investment 
Ratio, SIR1 

Simple 
Payback 
(Years)2 

1 Install 
Programmable 
Thermostats 

Automatically adjust 
indoor temperatures to 
60.0 deg F when 
building is unoccupied 

$150 Materials 
5hrs/thermostat @$50/hr 
4 thermostats 

$634 $2,000 4.22 3.2 

2 Air Tightening Install weather 
stripping around all 
exterior doors and attic 
access hatch 

$100 materials /door  
4 hrs/door @ $50/hr 
2 doors 

$183 $600 2.80 3.3 

3 Retrofit LED T8 
Light Bulbs 

Replace existing 
fluorescent lights with 
new LED bulbs and 
bypass existing ballasts 

Materials: $12/bulb 
Labor: $50/hr @ 2hr/fixture 
Contingency: 20% 
20 fixtures 
 

$518 $3,000 1.06 5.8 

4 Retro LED 
Standard Light 
Bulbs 

Replace existing light 
bulbs with LED bulbs 

Materials: $10/bulb 
Labor: $50/hr @ 15min/bulb 
10 bulbs 

$34 $230 0.91 6.7 

5 Ventilation Install Heat Recovery 
Ventilator (HRV) in coat 
closet on each side of 
duplex to distribute 
fresh air to entire 
building.  Duct air to 
each room. 

$2,000 HRV 
$5,000 Duct and 
Miscellaneous Materials 
2 people, 8hrs/day, 10 days 
@ $50/hr = $8,000 
20% overhead, logistics, and 
management 
20% contingency 

$958 $21,000 0.62 21.9 

6 Above-Grade 
Wall: House 

Install R-30 rigid foam 
board to exterior and 
cover with Vinyl siding 
or equivalent 

$5,000 Vinyl Siding 
$5,000 Trim and Misc 
Materials 
$6,000 Foam 
$50/hr, 2 people, 8hrs/day, 5 
days/week, 4 weeks = 
$16,000 labor 
50% logistics, coordination, 
transportation 
50% contingency 
Total: $64,000 

$1,005 $64,000 0.36 63.6 

TOTAL  $3,356 $91,530 0.55 27.1 
 
 

Highly Recommended 
Recommended 
Not Recommended (Based on Estimated Cost) 
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Note 1:  The boiler currently has no source of makeup air for the boiler and is at risk for pulling carbon 
monoxide into the occupied space if the exhaust fans were to be turned on.  In order to protect the 
building occupants from carbon monoxide poisoning, a source of makeup air should be provided for the 
boiler before using the exhaust fans. 
 
Note 2:  There is no ventilation in the lower floor of the housing unit.  The only source of air appears to be 
from the boiler pulling air from inside the building.  Although this is a carbon monoxide poisoning hazard, 
it is likely what is preventing the lower floor of the housing from accumulating moisture and developing 
mildew.  Some form of ventilation should be provided for the lower floor to prevent it from mildewing 
once the boiler is provided with proper outdoor combustion air.  A basic exhaust fan would serve the 
purpose, although an HRV would be much more energy efficient and provide more comfortable 
ventilation. 
 
Note 3: It is recommended that the hot water and heating piping in the boiler room be insulated.  This 
would save a significant amount of energy. 
 

1 Savings to Investment Ratio (SIR) is a life-cycle cost measure calculated by dividing the total 
savings over the life of a project (expressed in today’s dollars) by its investment costs.  The SIR is 
an indication of the profitability of a measure; the higher the SIR, the more profitable the 
project.  An SIR greater than 1.0 indicates a cost-effective project (i.e. more savings than cost).  
Remember that this profitability is based on the position of that Energy Efficiency Measure 
(EEM) in the overall list and assumes that the measures above it are implemented first. 

 

2 Simple Payback (SP) is a measure of the length of time required for the savings from an EEM to 
payback the investment cost, not counting interest on the investment and any future changes in 
energy prices.  It is calculated by dividing the investment cost by the expected first-year savings 
of the EEM. 

 

FACILITY DESCRIPTION 
 
Building Occupancy Schedules 
 
The building occupancy varies depending on the staff working at the clinic.  At times the 
housing was filled to capacity on the floor, while at other times the entire building was 
occupied by a single resident.  If the resident medical provider has family present, the facility is 
occupied frequently throughout the day.  If the provider does not have family present, the 
building is only occupied when the nearby clinic is closed.  The lower floor of the housing is 
primarily used for storage as the space has no natural sunlight and the interior finishes are 
noticeably damaged. 
 
Building Shell 
 
The exterior walls are 2x4 wood-framed construction with fiberglass batt insulation.   
 
The roof of the building is a structural truss with a cold attic space.  Cellulose Insulation was 
recently added to the attic space to improve the energy efficiency. 
 

5 
 



The lower floor of the building is a concrete basement with a floor level approximately 6 feet 
below grade. 
 
All windows were recently replaced with triple pane windows.  There are now approximately 
262 square feet of triple pane window surface area. 
 
There are 2 entrances into the building.  The energy efficiency of the building could be 
improved by performing better sealing around the doors. 
 
Heating Systems 
 
The heating systems used in the building are: 
 
Boiler 1 
 Fuel Type: #1 Oil 
 Input Rating: 121,000 BTU/hr 
 Steady State Efficiency: 85 % 
 Estimated Idle Loss: 1.5 % 
 Heat Distribution Type: Water 
 Boiler Operation: 12 Months/Year 
 
Toyotomi Heater 1 
 Fuel Type: #1 Oil 
 Input Rating: 26,900 BTU/hr 
 Steady State Efficiency: 87 % 
 Estimated Idle Loss: 0 % 
 Heat Distribution Type: Air 
 Boiler Operation: 12 Months/Year 
 
Toyotomi Heater 2 
 Fuel Type: #1 Oil 
 Input Rating: 26,900 BTU/hr 
 Steady State Efficiency: 87 % 
 Estimated Idle Loss: 0 % 
 Heat Distribution Type: Air 
 Boiler Operation: 12 Months/Year 
 
 
Space Heating Distribution Systems 
 
The building is heated by a baseboard heating system that circulates hot water around the 
building.  The main living area on each side of the housing unit has supplementary heat 
provided by the Toyotomi Monitor Heaters. 
 
Building Ventilation Systems 
 
The building relies on operable windows and exhaust fans for ventilation. 
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Domestic Hot Water System 
 
Domestic hot water for the building is provided by a hot water heater with an approximate 
capacity of 40 gallons.  The heater is indirectly heated by the boiler. 
 
Lighting 
 
The interior space is lit with a combination of T8 and standard screw-in lighting element 
fixtures.  The lights use an estimated 4,300 kWh annually. 
 
Other Electrical Loads 
 
The coffee pots, oven/range, refrigerators, chest freezer, and other residential appliances 
contribute to the electrical load as well. 
 
Major Equipment 
 
Table 3:  Major Electrical Equipment 
 

Equipment Rating (Watts) Approx. Annual Usage (kWh) 
TV ~100 ~300 
Microwave ~1000 ~160 
Coffee Maker ~1,000 ~730 
Oven / Cooking Range ~1000 per burner ~730 
Clothes Dryer ~3400 ~1000 
Washing Machine ~425 ~130 
   

 

PROJECT FINANCING 
 
The total estimated cost of the recommended EEM’s $5,830.  The payback for the implemented EEM’s is 
approximately 4.2 years.  ANTHC is willing to assist the community with acquiring funds to complete the 
scope of work recommended in this energy audit. 
 
There are several options for financing energy efficiency projects within the State of Alaska.  These 
include the use of grants, loans, and other funding opportunities.  Below is some information on 
potential funding opportunities. 
 
 Energy Efficiency Revolving Loan Program – This is a loan administered by the Alaska Housing 
Finance Corporation (AHFC) for use by any applicant who is also the owner of the building where the 
work will take place.  It provides a loan for permanent energy-efficiency projects with a completion 
window of one year.   
 
 Sustainable Energy Transmission and Supply Program – This is a loan administered by the 
Alaska Energy Authority (AEA) for a government, business, or other organized body of people.  It 
provides a loan for energy-efficiency or power transmission or distribution projects. 

7 
 



 
 USDA-RD Communities Facilities Direct Loan & Grant Program -   This is a loan or grant 
provided by the US Department of Agriculture – Rural Development (USDA-RD) for any essential 
community facility in a rural area.  It provides a loan or grant to develop essential community facilities 
with upgrades or equipment for improvement. 
 

MEASUREMENT AND VERIFICATION 
 
The results of these recommended measures can be measured through the collection of energy use data 
through the monthly bills provided by the local electric utility and the local fuel oil supplier.  Collecting 
data and performing a historical comparison is the simplest method of validating the energy and cost 
savings seen by the measures.  Additionally, active remote monitoring systems are available that can 
collect and store data regarding energy and fuel usage.  These systems allow the user to track the usage 
in real time and can be shared more easily with partners across the state. 

8 
 



APPENDICES 
 

Appendix A – Scanned Energy Billing Data 
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Appendix B – Energy Audit Report – Project Summary 
 

ENERGY AUDIT REPORT – PROJECT SUMMARY 
General Project Information 
PROJECT INFORMATION AUDITOR INFORMATION 
Building: PA Housing Auditor Company: ANTHC 
Address: Front Street Auditor  Name: Curtis Boudreau 
City: Tanana Auditor Address: Auditor Address 
Client Name: Shannon Erhart 
Client Address:  Auditor Phone: (907) 729-3528 

Auditor FAX:  
Client Phone: (907) 366-7160 Auditor Comment:  
Client FAX:  
Design Data 
Building Area: 3,936 square feet Design Space Heating Load: Design Loss at Space:  56,641 

Btu/hour  
with Distribution Losses:  56,641 Btu/hour  
Plant Input Rating assuming 82.0% Plant Efficiency and 25% Safety 
Margin: 86,343 Btu/hour  
Note: Additional Capacity should be added for DHW and other 
plant loads, if served. 

Typical Occupancy: 2 people  Design Indoor Temperature: 70 deg F (building average) 
Actual City: Tanana Design Outdoor Temperature: -41.9 deg F 
Weather/Fuel City: Tanana Heating Degree Days: 14,590 deg F-days 
  
Utility Information 
Electric Utility: Tanana Power Company, Inc - 
Commercial - Sm 

Natural Gas Provider: None 

Average Annual Cost/kWh: $0.662/kWh Average Annual Cost/ccf: $0.000/ccf 
 
 

Annual Energy Cost Estimate 

Description Space 
Heating 

Space 
Cooling 

Water 
Heating 

Ventilation 
Fans Lighting Refrigeration Other 

Electrical 
Service 

Fees 
Total 
Cost 

Existing Building $6,677 $0 $6,681 $243 $2,829 $753 $2,058 $0 $19,240 
With Proposed 
Retrofits 

$3,826 $0 $6,734 $364 $2,172 $753 $2,058 $0 $15,907 

Savings $2,851 $0 -$53 -$121 $658 $0 $0 $0 $3,333 
 
 

Building Benchmarks 

Description EUI 
(kBtu/Sq.Ft.) 

EUI/HDD 
(Btu/Sq.Ft./HDD) 

ECI 
($/Sq.Ft.) 

Existing Building 101.3 6.95 $4.89 
With Proposed Retrofits 81.2 5.57 $4.04 
EUI: Energy Use Intensity - The annual site energy consumption divided by the structure’s conditioned area. 
EUI/HDD: Energy Use Intensity per Heating Degree Day. 
ECI: Energy Cost Index - The total annual cost of energy divided by the square footage of the conditioned space in the 
building. 
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Appendix C – Actual Fuel Use versus Modeled Fuel Use 
The graphs below show the modeled energy usage results of the energy audit process compared to the 
actual energy usage report data.  The model was completed using AkWarm modeling software.  The 
orange bars show actual fuel use, and the blue bars are AkWarm’s prediction of fuel use. 
 
Annual Energy Use 
 

 
Electricity Use 
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Appendix D - EUI Calculation Details 
 
The Tanana Power Company provides electricity to the residents of Tanana as well as to all 
commercial and public facilities. 
 
The average cost for each type of fuel used in this building is shown below in Table 4.  This 
figure includes all surcharges, subsidies, and utility customer charges: 
 
Table 4:  Energy Cost Rates for each Fuel Type.  
 

Average Energy Cost 
Description Average Energy Cost 
Electricity $ 0.6619/kWh 

#1 Oil $ 4.25/gallons 
 
Table 5 shows the calculated results for the building Energy Use Index (EUI), which determines 
the total energy usage for a type of building for comparison with other buildings of the same 
type.  This allows the user to determine the relative energy use of a building in relation to 
others of the same type or use. 
 
Table 5:  EUI Calculations 

 

Energy Type Building Fuel Use per Year 
Site Energy Use 
per Year, kBTU 

Source/Site 
Ratio 

Source Energy Use 
per Year, kBTU 

Electricity 11,592 kWh 39,564 3.340 132,145 
#1 Oil 2,722 gallons 359,281 1.010 362,873 
Total  398,845  495,018 
 
BUILDING AREA 3,936 Square Feet 
BUILDING SITE EUI 101 kBTU/Ft²/Yr 
BUILDING SOURCE EUI 126 kBTU/Ft²/Yr 
* Site – Source Ratio data is provided by the Energy Star Performance Rating Methodology for Incorporating 
Source Energy Use document issued March 2011. 

 
Table 6 shows information on common energy use benchmarks used to characterize the efficiency of a 
building. 
 
Table 6:  Energy Efficiency Benchmarks for Building  
 

 
Building Benchmarks 

Description EUI 
(kBtu/Sq.Ft.) 

EUI/HDD 
(Btu/Sq.Ft./HDD) 

ECI 
($/Sq.Ft.) 

Existing Building 101.3 6.95 $4.89 
With Proposed Retrofits 81.2 5.57 $4.04 
EUI: Energy Use Intensity - The annual site energy consumption divided by the structure’s conditioned area. 
EUI/HDD: Energy Use Intensity per Heating Degree Day. 
ECI: Energy Cost Index - The total annual cost of energy divided by the square footage of the conditioned space in the 
building. 
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Appendix F – Materials Specifications 
 
 
 
 
 
 
 
 
 
 

 
 

Man-Door Bottom Sweep 
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Man-Door Gasket for Top Sill and Side Jambs 
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Attic Access Hatch Weather-Stripping 
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Programmable Thermostat 
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Heat Recovery Ventilator (HRV) 
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LED T8 Light Bulb 
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LED Standard Light Bulb 
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