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The vision is for the Northwest Arctic _
region to be 50 percent reliant on AW vision
regionally available energy sources, - .
both renewable and norrenewable, for
heating and generation purposes by the
year 2050.
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The progression is planned as follows

10 percent decrease of imported diesel fuels B§20 On track
25 percent decrease of imported diesel fuels by 2030
50 percent decrease of imported diesel fuels by 2050



Energy Harvest time
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woman who believes her culture will only survive for another 10
years the way society in Sweden is changing
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threat of extinction due to the explosion of industrial development i
the north of Sweden.

Bizarrely green energy is the latest threat to reindeer herders in the
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wind energy farms are being built.
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Points taken

A Available local Energy resources may be more
valuable than developing new ones.

A Consider carefully value of local Energy
subsistence resources before replacing with new
technology or infrastructure development
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The Case for heghumps
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Heat pump advantages

w [ 2cgst heat¢ 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 olil,
kerosene, electric baseboard or propane to compare heating costs of
different heating systems

~

alow-cost air conditioningc¢ 2 RF @ Qa4 6Sad KSIFa LlzyLd
as typical air conditioners

wComfort¢ With advances in controls, heat pumps can maintain very
constant temperatures

ubafetyg Because heat pumps are electrically powered, there is no risk of
combustion gas leaks

eAIr quality ¢ Heat pumps filter air as they heat/cool/dehumidify it

uNo CO2 emissionsCleaner environment and resilience to Global
Warming.



Heatpump disadvantages

ACold temperat

Ure performance

AAsoutdoor temnr

peratures drop, SO

does the efficiency of an asource

heat pump.
ACOP needs to

be utilized above +10

AAt this time they will not work below

-20F.



Harvest season for Heatumps
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13 Air to Air Heatpump Installations
Pilot Project CIAP Funded.
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Kotzebue

Ambler
Kobuk

Shungnak

Kiana
Noorvik
Selawik

Buckland

Deering
Kivalina
Noatak

Electric Rates
Aug. 2017 Kwh(1-500) Kwh(501- 700 Kwh 704p

$0.19

$0.2160
$0.2217
$0.2217
$0.2158
$0.2149
$0.2202
$0.30

$0.32

$0.2170
$0.2217

$0.41

$0.5036
$0.6160
$0.6160
$0.4992
$0.4809
$0.5069
$0.47

$0.7147
$0.5220
$0.7394

$ 0.4036
$ 0.5160

$ 0.5160
$ 0.3992
$ 0.3809

$ 0.4069

$0.47

$0.7147

$ 0.4220

$ 0.6394



Electric usage Region wide

Kwh
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Untapped PCE 2016

PCE Eligible kWh
Utility Residential left over Community left over %
AVEC Facilities used available value Facilities used available value

Ambler P 528,000 327,09
Kiana 738,000 493,40
Kivalina 510,000 402,73
Kobuk 222,000 138,82
Noatak 726,000 622,65
Noorvik 822,000 628,47
Selawik 1,020,000 780,30
Shungnal 372,000 280,17

0
Buckland 588000 491,98
Deering 264,000 178,57
Kotzebue 6 294,0003,739,52

230,160 210,92
338,520 206,74
345,240 104,96
127,680 89,59
467,040 206,21
536,760 316,73
735,840 549,53
258,720 147,16

0
404,880 104,01
127,680 88,80
2,648,5201,519,20

8.35636
38.9279
69.5976
29.8300
55.8463

40.991
25.3182
43.1176

74.3086
30.4440
42.6395

2016 Kwh 4,000,255 Kwh 2,677,135
Value $ $1,134,021.42 value $ $830,416.6



Historical Oil Prices

BREMNT CRUDE OIL OPEN INTEREST ROLL
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59.00
$8.00
$7.00
$6.00
$5.00
54.00
53.00
$2.00
$1.00
50.00

Average Retail Stove oil prices per Gallon for the NANA Region
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2018 Retall Gas/G Stov®Il/G tax included

A Community  Gas Stove oil Tax NWABS buy/
A Kotzebue  $5.75 $5.26 6% $2.89
A Ambler $9.25 $9.00 3% $ 3.54

A Kobuk $8.24  $8.24 3% $ 3.87
A Shungnak  $8.42  $8.42 3% $ 3.54
A Kiana $6.18  $5.67 3% $ 2.89
A Noorvik $6.06 $5.64 4% $ 2.99
A Selawik $8.25 $7.99 6% $ 2.89

A Buckland $6.89 $6.89 6% $ 2.89
A Deering $5.15  $4.90 3% $ 2.89
A Kivalina $4.95 $4.49 3% $ 2.89

A Noatak $10.29 $10.29 3% $ TBA



Ambler House Results

A Month Usage Cost/Kwh  Total
A August,, No Heat pump $0.247 $0

A Sept. 304 Kwh $0.286 $86.88

A Oct. 342 Kwh $0.304 $104.10

A Pump operated untill!™ November

A Cost per Kwh increases the more the Hgatmp is
used.

A Stove oil is $ 9.50/Gallon

A October was heated by an equivalent cost of 11 Gallor
But AVEC used 25 G to produce the 342 KWh




Noatak House Results

A Month Usage Cost/Kwh  Total
AAugust 489 Kwh $0.254 $ 22.82
A Sept. 765Kwh $0.453 $165.30

A Oct. 930Kwh $0.519 $274.93

A Pump operating on and off through winter.

A Cost per Kwh increases the more the Hgatmp is
used.

A Stove oil is $ 8.99/Gallon

A October was heated by an equivalent cost of 30 Gallor

A But AVEC use89 G to produce the930KWh




Kivalina City results

A Month Usage Cost/Kwh  Total
A August,, No Heatpump $0.222 0 $

A Sept. 161 Kwh  $0.217 $35.08

A Oct. 466 Kwh $ 97.93

A Pump operated until 288 November

A Cost per Kwh decreases the more the Hgaimp is used
as long as there is PCE available.

A Stove oil is $ 4.40/Gallon

A October was heated by an equivalent cost of 22 Gallon

A But AVEC use84.5G to produce the466 KWh




Kiana City results

A Month Usage Cost/Kwh  Total
A July 114 Kwh $0.211 $ 2
A August 170 Kwh $0222 $ 35
A Sept. 500 Kwh  $0.201 $118.51

A Oct. 939 Kwh $ 181.47

A Pumpoperated until 1t November

A Cost per Kwh decreases the more the Hgaimp is
used as long as there is PCE available.

A Stove oil is $ H0/Gallon

A October was heated by an equivalent cost 88 Gallons

ABut AVEC usef9.5G to produce thed39 KWh




Shungnak Household Electric usage

2016 2017

Jan | 956 | 651 Heat pump used 2016 Sep, Oct

Fb | 759 | 753 Heat pump used 2017 Adbec

Mar 809 801

Apr 624 734

May 315 659

Jun 410 525

Jul 616 556 Meter 09911425

Aug 407 572

sept | 765 | 674 200

Oct 830 1093 1000

Nov 766 603

Dec 823 796 200
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Shungnak Household

Electricity Cost $0.350|per kWh Fuel Type . | Qil
Local Electricity Cost $ 0.199 per kWh
Indoor Temperature °F Fuel Cost . | $8.25 per gal
—= Local Fuel Ave: $ 2.50 per gal
Location |Shungnak l—=
Efficiency 80%
Savings Over How
15 Years Reset to :
Many Years? Lol Fuel Usage . | 580 | gal
Est Install cost: |  $5,500 | Local Fuel Ave: 1,130 gal
Estimates
Supplemental Heat Fuel Cost Prior to
5|°F 4.,785.00
Recommended at Heat Pump Install $
Electricity Usage 5313 kWh Electricity Cost $1,859.54
Fuel Usage 118.5 gal Fuel Cost $977.86
Average COP 2.66 $ Savings per Year $1,947.61
CO; Reduction 8,319 |[lbs Payback (in years) 2.8
% CO, Reduction 63.95% | 15 Years Profit ; | $23,714.08

% heating load displacment potential:

Approx. seasonal equivalent: $4.03 per gal

Calculator courtesy Efficiency Maine




Household Savings over 15 years
depending on yearly fuel usage In
Shungnak

Cost of fuel @ $ 8.28

AUsage 850 Gallons, gives $ 36,305.00
AUsage 740 Gallons, gives $ 31,687.00
AUsage 580 Gallons, gives $ 23,714.00
AUsage 400 Gallons, gives $ 14,790.00
AUsage 300 Gallons, gives $ 9,718.00



Possible return on investment @

Shungnak
A 3-4 year payback

A Benefit to cost ratio of2 to 6, depending on cost of
electricity and Diesel fuel.

A $23,714.00 savingdHousehold @$ average
A $ 1,948.00/yearmover 15year lifetime.
A 236 Gallons of Diesel not needed per Household/year

A Total amount of Diesel not needed fdr0O0 Households
over 15 Years354,181Gallons

A Total savingson project for 100 Households,
$2,371,400.00

A Estimated Total cost of installations;

A @ $ 6,500.00/pc = $ 650,000.00



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



