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The progression is planned as follows: 
  

10 percent decrease of imported diesel fuels by 2020 On track 
25 percent decrease of imported diesel fuels by 2030  
50 percent decrease of imported diesel fuels by 2050  

The vision is for the Northwest Arctic 
region to be 50 percent reliant on 
regionally available energy sources, 
both renewable and non-renewable, for 
heating and generation purposes by the 
year 2050.  





https://saamiculture.wordpress.com/ 

άLŦ L ŎƻǳƭŘƴΩǘ ōŜ ŀ ǊŜƛƴŘŜŜǊ ƘŜǊŘŜǊ Ƴȅ ƭƛŦŜ ǿƻǳƭŘ ƭƻƻǎŜ ƛǘǎ ƳŜŀƴƛƴƎ ς it 
ǿƻǳƭŘƴΩǘ ōŜ ŀ ƭƛŦŜ ǿƻǊǘƘ ƭƛǾƛƴƎΦέ ¢ƘŜǎŜ ŀǊŜ ǘƘŜ ǿƻǊŘǎ ƻŦ ŀ {łƳƛ 
woman who believes her culture will only survive for another 10 
years the way society in Sweden is changing.  
The {łƳƛΩǎ ǎƛƳǇƭŜ ŀƴŘ ǎǳǎǘŀƛƴŀōƭŜ ǿŀȅ ƻŦ ƭƛŦŜ ƛǎ ǳƴŘŜǊ ƛƴŎǊŜŀǎƛƴƎ 
threat of extinction due to the explosion of industrial development in 
the north of Sweden.  
Bizarrely, green energy is the latest threat to reindeer herders in the 
Ƴƻǳƴǘŀƛƴƻǳǎ ǇŀǊǘǎ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΦ ¢Ƙƛǎ ƛǎ ǿƘŜǊŜ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ 
wind energy farms are being built. 



                                                Points taken 
ÅAvailable local Energy resources may be more 

valuable than developing new ones. 
 
ÅConsider carefully value of local Energy 

subsistence resources before replacing with new 
technology or infrastructure development  
 

https://saamiculture.wordpress.com 



The Case for heat-pumps 

Panasonic CU-4E24RBU - 24,000 BTU 

Ductless 
Heat Pump 
System - 
Wall 
Mounted - 
19.2 SEER - 
11 HSPF 



Heat pump advantages   

ω[ƻǿ-cost heat ς The cost of heating with a heat pump is similar to heating 
with natural gas or wood. This is typically half the cost of heating with oil, 
kerosene, electric baseboard or propane to compare heating costs of 
different heating systems. 
 
ωLow-cost air conditioning ς ¢ƻŘŀȅΩǎ ōŜǎǘ ƘŜŀǘ ǇǳƳǇǎ ŀǊŜ ǘǿƛŎŜ ŀǎ ŜŦŦƛŎƛŜƴǘ 
as typical air conditioners. 
 
ωComfort ς With advances in controls, heat pumps can maintain very 
constant temperatures. 
 
ωSafety ς Because heat pumps are electrically powered, there is no risk of 
combustion gas leaks. 
 
ωAir quality ς Heat pumps filter air as they heat/cool/dehumidify it. 
 
ωNo CO2 emissions ς Cleaner environment and resilience to Global 
Warming. 



Heatpump disadvantages 

 

ÅCold temperature performance ς  

ÅAs outdoor temperatures drop, so 
does the efficiency of an air-source 
heat pump.  

ÅCOP needs to be utilized above +10 F 

ÅAt this time they will not work below 
-20F. 



Harvest season for Heat-pumps 



13 Air to Air Heat-pump installations 
Pilot Project- CIAP Funded. 



Cooling tent for Meat 



                                      Electric Rates 
Aug. 2017     Kwh (1-500)   Kwh (501- 700    Kwh 700-up 

Kotzebue        $0.19            $0.41     
Ambler            $0.2160       $0.5036         $ 0.4036  
Kobuk              $0.2217       $0.6160         $ 0.5160 
Shungnak       $0.2217        $0.6160        $ 0.5160 
Kiana               $0.2158        $0.4992        $ 0.3992 
Noorvik           $0.2149       $0.4809        $ 0.3809 
Selawik           $0.2202        $0.5069        $ 0.4069 
Buckland         $0.30           $0.47             $ 0.47 
Deering           $0.32            $0.7147        $ 0.7147 
Kivalina           $0.2170       $0.5220         $ 0.4220 
Noatak            $0.2217       $0.7394         $ 0.6394 



Electric usage Region wide 

Kwh 



Untapped PCE 2016 

Utility

AVEC

Ambler PCE

Kiana

Kivalina

Kobuk

Noatak

Noorvik

Selawik

Shungnak

Buckland

Deering

Kotzebue

PCE Eligible kWh 

Residential left over Community left over %

Facilities used available value Facilities used available value

528,000 327,094 200,906 $98,443.94 230,160 210,927 19,233 8.356361 $9,424.17

738,000 493,408 244,592 $90,499.04 338,520 206,741 131,779 38.92798 $48,758.23

510,000 402,737 107,263 $37,542.05 345,240 104,961 240,279 69.59767 $84,097.65

222,000 138,828 83,172 $42,417.72 127,680 89,593 38,087 29.83004 $19,424.37

726,000 622,651 103,349 $60,975.91 467,040 206,215 260,825 55.84639$153,886.75

822,000 628,470 193,530 $71,606.10 536,760 316,734 220,026 40.9915 $81,409.62

1,020,000 780,306 239,694 $79,099.02 735,840 549,538 186,302 25.31828 $61,479.66

372,000 280,170 91,830 $46,833.30 258,720 147,166 111,554 43.11766 $56,892.54

0 0 $0.00 0 0 $0.00

588,000 491,984 96,016 $17,282.88 404,880 104,019 300,861 74.30868 $54,154.98

264,000 178,572 85,428 $27,336.96 127,680 88,809 38,871 30.44408 $12,438.72

6,294,0003,739,5252,554,475 $561,984.502,648,5201,519,2021,129,318 42.63959$248,449.96

2016Kwh 4,000,255 Kwh 2,677,135

Value $ $1,134,021.42 value $ $830,416.65



Historical Oil Prices 





     2018  Retail   Gas/G    Stove Oil/G tax included 

ÅCommunity       Gas          Stove oil   Tax        NWABS buy/G  
ÅKotzebue          $5.75          $5.26        6%            $ 2.89 
ÅAmbler              $9.25         $9.00         3%           $  3.54 
ÅKobuk                $8.24         $8.24         3%           $  3.87 
ÅShungnak          $8.42         $8.42        3%            $  3.54   
ÅKiana                 $6.18          $5.67        3%           $  2.89 
ÅNoorvik             $6.06          $5.64       4%            $  2.99 
ÅSelawik             $8.25          $7.99        6%           $  2.89 
ÅBuckland           $6.89         $6.89        6%           $  2.89 
ÅDeering             $5.15         $4.90        3%            $  2.89 
ÅKivalina             $4.95         $4.49        3%            $  2.89 
ÅNoatak              $10.29       $10.29      3%            $  TBA 

 



Ambler House Results 

ÅMonth            Usage             Cost/Kwh     Total 
ÅAugust ,,  No Heat pump     $ 0.247       $ 0 
ÅSept.            304 Kwh             $ 0.286       $ 86.88 
ÅOct.              342 Kwh             $ 0.304       $ 104.10 
ÅPump operated until 1th November 

 
ÅCost per Kwh increases the more  the Heat-pump is 

used. 
ÅStove oil is $ 9.50/Gallon 
ÅOctober was heated by an equivalent cost of 11 Gallons 

But AVEC used 25 G to produce the 342 KWh 



Noatak House Results 

ÅMonth            Usage             Cost/Kwh     Total 

ÅAugust       489 Kwh             $ 0.254      $   22.82 

ÅSept.          765 Kwh             $ 0.453      $ 165.30 

ÅOct.            930 Kwh             $ 0.519      $ 274.93 

ÅPump operating on and off through winter. 

 ÅCost per Kwh increases the more  the Heat-pump is 
used. 
ÅStove oil is $ 8.99/Gallon 
ÅOctober was heated by an equivalent cost of 30 Gallons 
Å But AVEC used 39 G to produce the 930 KWh 

 



Kivalina City results 

ÅMonth            Usage             Cost/Kwh     Total 

ÅAugust ,,  No Heat pump     $ 0.222       $ 0 

ÅSept.            161 Kwh             $ 0.217       $ 35.08 

ÅOct.              466 Kwh             $ 0.210       $ 97.93 

ÅPump operated until 20th November 

 

 
ÅCost per Kwh decreases the more  the Heat-pump is used 

as long as there is PCE available. 
ÅStove oil is $ 4.40/Gallon 
ÅOctober was heated by an equivalent cost of  22 Gallons 
Å But AVEC used 34.5 G to produce the 466 KWh 

 



ÅMonth            Usage             Cost/Kwh     Total 

ÅJuly               114 Kwh             $ 0.211       $   24.06 

ÅAugust         170 Kwh             $ 0.222       $   35.90 

ÅSept.            590 Kwh             $ 0.201       $ 118.51 

ÅOct.              939 Kwh             $ 0.193       $ 181.47 

ÅPump operated until 1 th November 

 

 

Kiana City results 

ÅCost per Kwh decreases the more  the Heat-pump is 
used as long as there is PCE available. 
ÅStove oil is $ 5.50/Gallon 
ÅOctober was heated by an equivalent cost of  33 Gallons 
ÅBut AVEC used 69.5 G to produce the 939 KWh 



Shungnak Household Electric usage 

Heat pump used 2016 Sep, Oct 
Heat pump used 2017 Apr-Dec 



Shungnak Household 
Electricity Cost : per kWh Fuel Type :
Local Electricity Cost : per kWh

Indoor Temperature : ºF Fuel Cost : per gal

Local Fuel Ave: per gal

Location :
Efficiency :

Savings Over How

Many Years? Fuel Usage :  gal

Est Install cost: Local Fuel Ave:  gal

Supplemental Heat Fuel Cost Prior to

Recommended at Temp. Heat Pump Install

Electricity Usage : kWh Electricity Cost :

Fuel Usage :  gal Fuel Cost :

Average COP : $ Savings per Year :

CO2 Reduction : lbs Payback (in years) :

% CO2 Reduction : Years Profit :

% heating load displacment potential: Approx. seasonal equivalent: $4.03 

0.199$   

80%

80%

8,319         2.8

63.95% 15 $23,714.08 

per gal

5313 $1,859.54 

118.5 $977.86 

2.66 $1,947.61 

$8.25 

Estimates

: -5 ºF : $4,785.00 

1,130                

2.50$                

580                       

$5,500

: 15 Years

Shungnak

$0.350 Oil

70

Reset to 
Local

Calculator courtesy Efficiency Maine  



Household Savings over 15 years 
depending on yearly fuel usage in 

Shungnak 
Cost of fuel @ $ 8.28 

 
ÅUsage 850 Gallons,  gives $ 36,305.00 

ÅUsage 740 Gallons,  gives $ 31,687.00 

ÅUsage 580 Gallons, gives $ 23,714.00 

ÅUsage 400 Gallons, gives $ 14,790.00 

ÅUsage 300 Gallons, gives $ 9,718.00 



Possible return on investment @ 
Shungnak 

Å3-4 year payback  
ÅBenefit to cost ratio of 2 to 6, depending on cost of 

electricity and Diesel fuel. 
Å$23,714.00 savings/ Household @ $ average        
Å$ 1,948.00/year over 15-year lifetime. 
Å236 Gallons of Diesel not needed per Household/year 
ÅTotal amount of Diesel not needed for 100 Households 

over 15 Years; 354,181 Gallons 
ÅTotal savings on project for 100 Households,  
     $ 2,371,400.00 
ÅEstimated Total cost of installations;  
Å@ $ 6,500.00/pc = $ 650,000.00 

 



2 States share a common issue 
Dependence on Diesel Oil for Home heating 


