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EXECUTIVESUMMARY

This section provides a
condensed version of the
Northwest ArctidEnergy
Plan



Planning Area

In 2008, the NANA Regional Corporation took a bold step and
developed the firsNorthwest Arctic Strategic Energy

Plan Through that plan, a regional energy vision was
formulated that would provide a framework for energy
development throughout the Northwest

Arctic. The Northwest Arctic Energy Steering”

Committee was formed so thatlatakeholders "\';,mﬂ_
would have representation in the process. loisthat foundation that the 2016lorthwest Arctic
Regional Energy Pldras been developed.

This revision of that plan represents the continuing process of documenting the current status @y ener
resources in the Northwest Arctic Region of Alaska and presents options for reducing energy costs while
maintaining or improving the current level of servicehe plan, developed by the Northwest Arctic

Energy Steering Committee, was built upon analgsine previously by state and regional energy
specialists and relied heavily on the assistance of a team of village and electrical utility representatives
as well as federal, state and regional participantss an expansion of previous studies angdaks,

notably the 201Northwest Arctic Strategic Energy Plarhe Northwest Arctic Energy Steering

Committee, Northwest Arctic Leadership Team, and other stakeholdzified background data,

prepared goals and prioritized energy projetiteough a seies of meetings and document reviews

This plan is organized in the following chapters:

1. Introduction¢ an overview of the regional energy vision, regional energy issues and challenges,
the goals of the plan, methodimgy, and stakeholders involved

2. RegionaBackground; presenting the physicatlemographi¢c and energy useharacteristics of
the region

3. Regional Resourcesa detailed look at the energy resources of the Northwest Arctic region

4. Subregioral Summarieg a closer look at the fiveubregiors,their communities, resources
and potential energyelated projects

5. Implementation Plarg project tables, partners, funding sources and timelines

6. Works Cited; resources for energy information

TheNorthwest Arctic Regional Energy Pisiadynamic living document. It must be reviewed and
updated as technology evolves and stakeholders contribute to regional energy understanding. By
building on pasactions, plans and researatoving forward with practical current solutioyesnd
continually working to marmize new and more beneficial technology, tRerthwest Arctic Regional
Energy Plamvill continue to be a @ctical and useable document.

Funding is always a critical aspect in accomplishing a projecadditional benefit of the plan is that it
can be ued to support grant applications and to show community and regional support for energy
projects.



Alaska's Northwest Arctidllagesenergy pricesire much higher than the national average and among
the highest in AlaskaResidents purchase diesel fughe primary heat source for an average of
about$9.00 per gallonaccording to the Northwest Arctic Borouglith the soaring cost of energy,
many villagers find themselves in a position of having to choose betweembehgir homes and
feeding their families.

The leadership in the region has been proactive in seeking alternative sources of anérfgymed an
energy steering committee which has been active since 20@8thwest Alaska has many options when
it comes b producing renewable energy incind wind, biomass (wood3plar, hydrcelectricand
geothermal potentialt KS NB I A 2y Qa ftdgetherSvidistaté andSederabigdnikayicas to
explore and develop alternative sources of energyeiucethe erergy @stsin the Northwest Arctic
(NRC, 2010)

The vision isor the Northwest Arctic regioto be 50 percent reliant on regionally available energy
sources, both renewable and nganewable, for heating and generation purposes by the ye&020
The progression is planned as follows:

9 10percentdecrease of importedieselfuels by 2@0
1 25percent decreasef imported transportationdieselfuels by 20
9 50 percent decrease of importedieselfuels by 260

The Goals of the Regional Energy ptam be summarized as follows;

Reduction in the cost of energy

Develop a stale long range local energupply

Achieve independence from outside fuels if possible.

Regional unification of operation.

Local economic development

Work towards a cleaner environment/Reduce Carbon footprint
Lower the cost of energy for future generations

While protectingsubsistence resources.

=A =4 =4 =4 -4 4 - -4

Tablel summarizethe issues and goals that drive energy planning in the Northwest Arstiget as

the proposed projects antimeframe for actiorrelated to them. The projects include botbngoing

projects and those that have been identified by the Energy Steering committee or stakeholders.
Identified projects are not yet funded and additional investigation and planning may be needed before
they can be advancedA more detailed list of projecis available iMTable37: Short TernPriority

Energy Actions fahe Northwest Arctic Regioaind Table38: Mediumand Longrerm Priority Energy
Actions for the Northwest Arctic Region



TIMEFRAME
Short Term = 5 years

Medium term =5-10years | PROJECT

ISSUES GOALS PROJECTS Long Term = > 10e@rs STATUS
Energy CostsThe region is Maximize the use of theegion's  Remain informed and participate in meetings that have Ic ShortMedium-Long Ongoing
dependent on dieséduel, renewable energy resources anc term energy implications such as road or pipeline access

the cog of whichcontinues mitigate the high cost of energy into the region.
to rise and consume more through regional strategies and

and more of the household energy efficiency efforts. Continue to pursue aturalgas as an energy source asit  ShortMedium-Long Ongoing

income. becomes available.
PursueUpper Kobulbiomassproject Short-Medium Ongoing
CompleteCosmos Hilleydroelectricproject Short-Medium-Long Ongoing
Kiana, Noorvik, Shungnak/Kobuk: Completedigtudies Short Ongoing
NoorvikandKiana: InstalBmartmeters Short Ongoing
Kotzebue Pursue minicipal Waste to Energy Short Oingeing
Kotzebue Installsmart grid Short Ongoing
Kotzebue Initiate Eocycle turbine testing Short Olneeling

Identify and analyze future resource developmentjpcts

; . ShortMedium-Long Identified
that will require power
Implement a bulk fuel buying program to utdieconomy of ShortMedium Identified
scale (at Red Dog)
Conduct feasibility study of local tank farms, including Short Identified

inspection, deficiencies, capacity and recommendations.

Implement tank farm study recommendations. Short Identified



TIMEFRAME
Short Term = 5 years

Medium term =5-10years | PROJECT
ISSUES PROJECTS Long Term = > 10ew@rs STATUS

Kotzebue: Completeylrokineticstudy (tidal device in

trenchg estimated cost $150,000) Sl e
Maintenance and Develop a weltrained workforce ] )
Operations- Many of operators and repair Complete vater/wastewaterenergyupgrades ShortMedium Ongoing
operators lack the proper technicians that keep the new Work with . to identify cl fraini
training needed to maintair energy systems operating in orr wi 0 a%er;crépfa:]g?nrs to ! enflf?/tcr:]arsnses faining ShortMedium-Long Identified
and operate new communities and individual cou s.es eede u gto -p.ay orthe .
technology _and energy b“'_"j_'ngs continually and Idgnpfy operators andommunities hat could benefit from ShortMedium-Long Identified
equipment installed in the efficiently. training
villages. There is also a la Conduct operator training ShortMedium-Long Identified
O [EEl; avallablg trelnesl . . . - ShortMedium-Long Identified
personnel to repair new Train regional repair technician
energy and heating ShortMediurmL Identified
systems. Train locatepair technician for each swoégionor village ortMedium-Long entifie
Inadequate Infrastructure- Lowerenergy costs through Connect Kotzebue to Cape Blossom via road with adequ . .
Inadequate infrastructure  improved access. right of way to accommodate all utilities ShortMedium Ongoing
remains a prevailing deficit . .
throughout the region, Constructdeep-water port at Cape Blossom Medium-Long Ongoing
including roads, Identify and construct roads or ice roads to connect villag . o
transmission lines, sewer to energy/fuel distribution points ShoreMediumLong Identified
and water systems and . d vali KkRed d di dentified
inefficient building Design and anstructKivalinaNoatakRed Dog &Yt roa Medium-Long Identifie
performance. Design andanstruct NoorvikKianaroad Medium-Long Identified
Connect villages byads or ice roads to facilitate fuel ShortMedium-Long Identified
transport
Maximize the use of theegion's  Buckland, Kiana, Kivalina, Selaviistallsolar photovoltaic ~ Short Ongoing
renewable energy resources. (PV) at WTP
Kobuk:Install and test bmassboiler at WTP Short Ongoing
SelawikRepowemwind diesel Short Ongoing
Design and instalesidentialsolar thermal andelectric ShortMedium Identified

NWABSD Solar Therm@rovidecommercial grade solar  ShortMedium Identified



TIMEFRAME
Short Term = 5 years

Medium term =5-10years | PROJECT
ISSUES PROJECTS Long Term = > 10ew@rs STATUS
thermal unit for school district buildings

Kivalina Construct vind diesel Medium-Long Identified
Increase energy efficiency and
lower costs through consolidatec

energyproduction and interties  ConstructAmbler/Kobuk/Shungnaiatertie Medium Ongoing
within subregions.

Design and congtict regiorwide intertie system ShortMedium-Long Ongoing

ConstructKiana, Noorvik and Selawikertie Medium Long e
ConstructCosmos Hille/ind resource andntertie ShortMedium-Long Omgeme
ConstructKivalina/Red Dogort intertie ShortMedium-Long (eiEmiiee
;:r(())r;srg;ct a regional tank farne accommodate bulk fuel ShortMedium Identified
![21 g;)?[ivne]izseevgﬁgpgyvﬁfées_ aath Complete Water/Wastewater System Energy Upgrades Short Medium-Long Ongoing
Kivalina, NoorvikSelawik: Pursuedat recoverysystem Short Ongoing

All Systems: Upgrade monitoring of energy use, system
operating pressures, flows, temperature, pump power Short Identified
loads, and feedback control loops

Add insulation to above ground water and sewer systems SIer s e ey el
Conduct operator training ShortMedium-Long Identified
Increase energy efficiency for Make Alaska Housing Financ&HFErevolving loan
residential and commercial program more accessible by lobbying for varissoa Level Short Ongoing

buildings. 3 audit requirements

Noatak:Relocatepower plant Short Ongoing



TIMEFRAME
Short Term = 5 years

Medium term =5-10years | PROJECT

ISSUES PROJECTS Long Term = > 10ew@rs STATUS
Seek funding and implement measures to fill data gaps:
metering, fuel consumption, space heating, etc. at the Short Identified

building, local and regional levels

Seek funding, design and constractditional ®ld climate

ShortMedium-Long Identified

houses

Retrofit current structues to improve energy efficiency ShortMedium-Long Identified
Education- A more Educate energysers on how bb hool distri | i q i
thorough understanding of their actions impact energy !‘O h y S(;] 0? Istrict personnel to provieaergy education Short Ongoing
energy systems, consumption, how their I 11 SEmeD 2
conservation measures, energy/heating system operates,
and available programs is and what energy resources are  Seek funding foand implement local energy education an ShortMedium-Long Identified

needed. available to them. continuaion of the Energy Wise program

Educate all residential users on the operation of their
heating system and how togpform basic system ShortMedium-Long Identified
maintenance

Develop and distribute a resource list of contacts feens

; Short Identified
in case of system problems

Deyelop and distribute a user's manuql for home Short Identified
maintenance ohousehold energy/heating system

Implement K12 Alaskamart energy curriculum ShortMedium-Long Identified
Train educators in energy efficiency practices and promo ShortMedium-Long Identified

energy efficiency thragh energy fairs in the schools



Energy FinancingEnergy  Develop and implement a
project financing resources comprehensive financial strategy
are limited and becoming for maximizing energy funding.
highly competitive.

Communication The Continue collabation between
Northwest Arctic Region is Northwest Arctic keholders
large and there is much

unmet need that benefits

from meeting face to face.

Funding for the energy

committee and for the

planning effort to continue

is threatened. End users

may not feel included in the

proces.

Continue to lobby for congressional changes to the HUD
funding eligibility requirements

Seek match funding and coordinate projetdseduce costs
where feasible

Consider forming a regional energy authority or
independent power producer (IPR) access bond funding

Seek funding to continue the Ergy Steering Committee
efforts

Seek funding for village planning meetings to present the
draft energy plan

Integrate energyplanning with village comprehensive plans

Seek input from residents regarding their energy and
heating needs anblest solutions for their homes

Short

ShortMedium-Long

ShortMedium

Short

Short
ShortMediumLong

ShortMedium-Long

Ongoing
Identified
Identified
Ongoing
Ongoing

Ongoing

Ongoing



The following table represents a list the energy projects currently in the fundicgcle. (This table will
be updated in the nexiteration of the plan).

Project Name Partners Funding Agency Project Status

Heat RecoveryNoorvik | ANTHC/AVEC/NAB ANTHC In progress

| Smart Grid Kotzebue KEA/NRECA/DOE NRECA/DOE In progress \
Biomass Ambler ANTHC ANTHC/AEA In progress

| Air to Air Heatpumps | NAB CIAP Initiated \
Cosmos Hills NAB/AVEC/NANA AEA Studies finded/ complete
Hydroelectric CDRpendingfunding

| Wind Diesel Buckland | NAB/NANA/AVEC AEA Completed |
Wind Diesel Deering NAB/NANA/AVEC AEA Completed
Waste to Energy AEA/City of Kotzebue | AEA In progress
Kotzebue

* AEA: Alaska Energy Authority, ANTHC: Alaska Native Tribal Health Consortium, AVEC: Alaska Village
Electric Cooperative, CIAP: Coastal Impact Assistance Program, DOE: Department of Energy, KEA:
Kotzebue Electric Association, NAB: Northwest Arctic BoriNgNA: MANA Regional Corporation, REF:
Renewable Energy Fund.

Table 3 is a list of regional energy priority projects that are being pronforefdindingin the 2016
funding cycle.

Priority List | Projects | Spediics
Transportation A Interties A AmblerShungnak, Noorvik, Kiana
A Barge A In-river operation Kobuk River
A NoatakRed Dog road A Winter road NoatakRed dog road
Bulk Fuel Buyn A Red Dog A Tank Farm
Hydroelectric A Cosmos Hills A Kogoluktuk River
A Dahl Creek
Natural Gas A Kotzebue Basin A Multiple test drillings
Wind A Regional A Noorvik,Kivalina, Kiana
LED street lights A Buckland, Kotzebue A Additional units for Buckland and
Kotzebue




INTRODUCTION



This chapter introduces the
plan, describesvhat it is
and what it is not, outlines
the methodology, presents
the planorganization and
summarkes the energy
issues and goals



The Northwest Arctic Borough (NABYrked with the Northwest Arctic Energy Steering Committee and
WHPacific to develothis document to serve as the foundation of the Northwest Anaigional energy
strategy. It builds upon previous studies and reports, notably2@EONorthwest Arctic Bategic

Energy Planand is intended to facilitate improved planning, coordination and implementatianergy
strategies in the region, focusing on new energy sources and savings through effi€emeyagain, the
Northwest Arctic Energy Steering Coittee and the Northwest Arctic Leadership Team were very
involved in the planning process, as they were for the 20@fihwest Arctic Strategic Energy Plan
These two groups and other stakeholders verified background data, prepared goals and prioritized
energy projects through a series of meetings and document reviews.

TheNorthwest Arctic Regional Energy Pisiadynamic,living document. It must be reviewed and
updated as technology evolves and stakeholders contribute to regional energy understaBgling.
building on past actions, plans and research; moving forward with practical current solutions; and
continually working to maximize new and more beneficial technologyNitwehwest Arctic Regional
Energy Plamill continue to be a mctical and useabldocument.

By providing information to prioritize local and regional energy projects, this report will assist
stakeholders in choosing the best options for maximum benefit with limited available funding. An
additional benefit of the plan is that it can lsed to support grant applications and to show community
and regional support for energy projects.

It is the vision of théNorthwest Arctic
Energy Steering Committée be 50
percent reliant on regionally available

energy sources, both renewable and Ron /90\
100 -

renewable, for heating and generation
80 /

purposes by the year Z0. This progress is
shown in Exhibit &nd is planned as
follows: 60 - /
1 10percent decrease of imported 40 -
dieselfuels by2020 20 - 1
1 25percent decrease of imported Diesel
. . O -
transportationdieselfuels by 230

1 50percent decrease of imported 2020 2030
dieselfuels by 260

50

Renewable Energy

2050



Belowis a summary afhe primary issues discussed at the epyesteering committee meetings and with
stakeholders

As is the case throughout Alaska, the Northwest Arctic Region is heavily relidiesetfuels for

energy. The high cost of imported fuel createsevere hardship in the Northwest Arctic commursitie
where home heating fuetosts onaverage$6.26per gallon (DCEED, July 201%he result is that, at

times, residents must choose between heating their homes and atheessities such as food for their
families. The high cost of energy in the Northwest Arctic is one of the leading threats to the long term
sustainability and welbeing of the regiofNWALT, 2010)

The skyrocketing cost of energy in the region is not expected to subside and in fact, the costs remain
unstable anctontinue to rise Individual households in the registruggk directly with their ability to

pay for utilities, particularly for heatingiél. Whileutilities have begun to bringenewable energy

sources on line, the cost of energy per household haseehany demonstrableedudion. Recent
energy efficiency projects such as energy education and installation of enEfgygeters have preen

to providethe most immediate and effective way to reduce household energy use.

As new systems come dime, operatorsneed a new set of skills to properly maintain and operate the

systems. Many operators lack the proper hiaig needed to maintain and operate new technology and

energy equipment installed in the villages. Employee turnover and lack of training in effective energy
maintenance, operation and management result in inefficient and costly energy systems. Tdrere is
FoaSyOS 2F OdaNNByd dao0Sad LINIOGAOS&ed F2NI STFTFAOASYy

There are no trained service personnel readily available to work on home heating/energy systems tha
malfunction and in some casesecondary heat sources habeen removed, leaving residents with no
source of heat.

Inadequate infrastructure remains a prevailing deficit throughout the region, including bulk fuel storage,
power generation (renewable, alternative, diesel), roads, tragsian lines, sewer and water systems

and inefficient building performance. Overland transportation infrastructure to deliver fuel, goods,
people and building materials is absemésulting in high energy costs. Aged infrastructure, deferred
maintenance construction without concern for energy use, antiquated technologies, shrinking
subsidies, extreme construction costs and other conditions contribute to high energy use and delivery
costs in the Northwest Arctic Region.

A more thorough understading of energy systems, conservation measures, and available programs is
needed. Users are sometimes at a loss as to how the new technology in their homes works. They fear
inadvertently damaging the system and may indeed doAsditionally, tinkeringvith high tech

LINE RdzOGa OFy @2AR (KBneryylcyfrizifala® avaibidi NaDdkassmonNisE; byt & &



have not been utilized. The many programs and their eligibility requirements for dealing with energy
conservation and power can be confugito residents.

Project financing resources are limited and requirements defined and often limiting. AEA remains a
source for many energy infrastructure projects, suf G K G KS adlF 465Qa Odz2NNBy(d 6 dzR
expected to remain stale.

Likewise, the Alaska Industrial Development and Export Authority (AIDEA) provides development

funding from thestate to increase economic growth and diversity in Alaska. AHDBportsprojects

GKIFIG RS@St2L) 't all Qa gxpanhdahufactuxds drdlwtNaD énargy, eSpart | 6 f A &
small business, and business enterprighsough a variety of financing and loan programs

Frequently, funding is allocated by agencies on the basis of éeasfit ratio, which causes larger

communities to receive more than smaller more rural villages. As a result of these projects, energy costs

can be reduced in larger cities, which cansmmore people to move to larger communities. Although

LJ2 LJdzt F GA2y A& RSyaSNI Ay OAGASazr GKS b2NIKgSad ! NO
throughout the region. It is, therefore, important that regional stakeholders and plannerfutigre

prioritize projects to best foster the sustainability of all of the villages as the Northwest Arctic Region

works toward selsufficiency.. @ O22NRAY Il A2y YR O22LISNI dA2y> (KS
may be able to tap into the economie$scale and develop projects that benefit multiple villagea

lower cost per person.

The Northwest Arctic Region is large and there is much unmet need that benefits from meeting face to
face. Funding for the energy committeadafor the planning effort to continue is threatened. End users
do notalwaysfeel included in the processllowing critical information to be missed

Residents in the Northwest Arctic Regi@cognize that fossil fuels will eventually be depleted the
communitiesmustseek to be selfeliant and sustainable. To this end, the people of the Northwest
Arctic want to explore andseenergy resources within the region, retaining importidsel fuelas a
backup power source only.

Stakeholders in theegion have beeproactivein developng alternative energy that willover time,

allow themto reduce their dependencen imported fuels. Only by widespread understanding of the
energy options and a strong commitment on the part of all stakeholdersheaRegion move forward
toward a comprehensive and implementable energy strategy. Individual residents as well as
governmental entities and agencies must all be willing to work together to promote energy efficiency
and the use of alternative fuel sources.

Energy conservation and eause energy efficiency initiatives are needed to more effectively utilize all
forms of energy in Northwest Alaska, regardless of source. A leagprgachis to promote energy
efficiency By doing scenergyrelated costs andtility solvency will be addressed.



To meet the needs identified in the issues listed in secti@nthe stakelolders of the Northwest Arctic
region developed théollowing goals:

1 Maximize the use of theegion's renewable energy resources and mitigate the high cost of
energy through regional strategies and energy efficiency efforts.

1 Develop a weltrained workforce of operators and repair technicians that keeprteer energy
systems operating in communities and individual buildings continually and efficiently.

1 Lower energy costs through improved access

91 Increase energy efficiency and lower costs through consolidated energy production and interties
within subregionswhere appropriate

1 Improve sewer and water systems to optimize energy usage.

1 Increase energy efficiency for residential and commercial buildings.

9 Educate energy users on how their actions impact energy consumption, how their
energy/heating systeroperates, and what energy resources are available to them.

1 Develop and implement a comprehensive financial strategy for maximizing energy funding.

9 Continue collabation between Northwest Arcticakeholders

TheNorthwest Arctic Regional Energy Piam living document. It must be reviewed and updated as
technology evolves and stakeholders contribute to regional energy understanding. By building on past
actions, plans and researaoving forward with practical current solutioysnd continually werking to
maximize new and more beneficial technology, the IRaest Arctic Regional Energy Plan will continue

to be a practical and useable document.

This report follows the AEA recommended regional methodology outline and is organinediagdo

the tasks outlinedn the approved scope. Specifically, the report presents a summary of local and
regional conditions, energy use, and priority energy projects in communities within the Northwest Arctic
Region. Projects include those focusedemergy efficiency and alternative energy options. The top
priority projects were ranked using the methodology developed by AEA and tailored for the region.

The data collected for this report was gathered from existing data in published reports indineing
2010Northwest Arctic Strategic Energy Pl&taska Energy Authorinergy Pathwayand End Use
Surveythe AHFC Alaska Retrofit Information System (ARIS), Alaska Home Energy Rebate Program,
Power Cost Equalization Repoiepartment of Community ahEconomic Development (DCCED)

Alaska Fuel Price Repdristitute of Social and Economic Research (ISER) information and data collected
by numerous stakeholders.

The plan is developed in two phases with the first phase resulting in a draft documeetigraty
specialistpresentdin meetings hroughout the region in phase twd@o complete the analysis, the
report consisted of three simultaneous activity tracks including planning, community and stakeholder
involvement and preparation of deliverableshfioughout the process, stakeholder input was solicited
and the project team and AEA staff met to discuss progidss.Northwest Arctic Borough contracted



with WHPacific, Indo assist in preparation of this reporhe timeline for the plan is illustragl in
Exhibit 2

ubata Collection & Resource
Assessment Phase | Energy stakeholders in the Northwest Arctic Region

uSteering Committee Meetings diverse and well engaged in energy discussioHse
uDraft Plan prepared/presented . . .
Northwest ArcticEnergySteering Committee, made up of

«Phase I Public Outreach tai f h of th il d
wIdentify Priority projects representatives trom each o € area villages an

«Steering Committee meetings Kotzebue, the NAB, Maniilaggsociatiorg the regional

«Finalize Phase Il Draft nonprofit associationthe Northwest Arctic Borough

uSteering Committee Meetings School District (NWABSE)e Alaska Village Electric

uRefine priorities Cooperative AVEC), the Kotzebue Electric Association
; (KEA)|pnatchiaq Electric CompafeChand the

uReview & Revise Phase Il Plan . . .
uDevelop ProfilesFinalize Phase Il Draft Plan Northwest Inuplat Housmg AUthOI’Ity (NIle}iyed a

for AEA Phase Ill economic analysis significant rolerepresentng a majority of the
«Review & Revise Phase 11T plan stakeholdersaand hadextensiveinvolvementin the
W Review and finalize priorities for | development of he plan. TheNorthwest Arctic Energy
2016 AV Steering Committeenet on May 14, 201® discuss and
offer comments on the draft plan

The Energy Steering Committee has been meeting regularly once or twice a year to update and revise
the priorities of the Region asgew Challenges and issues have come to the forefront for immediate
action.The last meeting took place in February of 2016.

Another existing group that has advocated for energy planning is the Northwest Arctic Leadership Team
(NWALT) whalsosponsored tle development of th€010Northwest Arctic Strategic Energy Plafhis
group is a partnership among the NAB, ManiildgyABSD, and NANA Regional Corporation (NANA).

bz1 [ ¢Qa YA&aA2Yy A& (2 62N] 2y A&d4dSa issieBSOGAYy3 SR

energy solutions and social services that affect the people of the region while honoring and preserving
the Inupiat cultural heritage.

Otherstakeholderscey tothe development of this energy plan include local city, tribBANAVillage
Economidevelopment YED, AVEC, KEAECfederal and stategency staffbusinesses such as Teck
Alaska, Inc., NANA Oilfield Services, and Crowley Maritime Corpoeatdthe general public. Near
the beginning of the projectndustry participantsvere interviewed to provide information and input
into a wide array of energy related isswustheypertainto their particular fields
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REGIONAL BACKGROUN



This chapter summarizes
relevant physical,
demographics and energy
use characteristics of the
Northwest Arctiaegion.



2. Regional Background

This section provides regional background information and describesntwenergy supply and demand
benchmarks and projects for the region and individual communities.

2.1. Physical Conditions

2.1.1. Location
The Northwest Arctic regiois comprised of approximately900 square mile35,898.3 square miles
of land and 4,863.7 square miles of wataldng the Kotzebue Sound and Wulik, Noatak, Kobuk,
Selawik, Buckland and Kugruk Rivers. Much of the area is situated above the ArcticTG& ity of
Kotzebue is the "hub" dhe Northwest Arcticand is the transfer point between ocean and inland
shipping. Kotzebue does not have a natural harbor and iBéeefor only three months each year. Deep
draft vessels must anchor 15 miles off shore, and cargo is lightered to the dockiitg. flasdal barge
services provide cargo to area communities. Ralph Wien Memorial Airport supports daily jet service and
air taxis to AnchoragtNAB, 2013)The eleven villages in the region are not connectg@ boad system,
nor is there a unified electrical gridche Northwest Arctic Region is showrFigurel.

Figurel: Northwest Arctic Region
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The geology of th&lorthwest Arctiaegion is dominated by the Brooks Range fafdithrust belt to the
north and the Yuko#Koyukuk basin to the south. The Brooks Range, like most of the North American
Cordillera, formed during a compressional tectonic event during Jur@sstaceous time

(approximately 10200 million years ago). Thiempressional event thrust older Paleozoic rocks over
younger rocks to the north, creating the Brooks Range and the North Slope foreland Dasge
Paleozoic rocks contain the zilead-silver deposits at the Red Dog mine and the copper deposits at
Bornte in the upper Kobuk RiveCrustal extension occurred in the south part of the NANA region
forming the Cretaceous Yukdfoyukuk basin. This basin is represented by a thick package of
Cretaceous marine and nanarine sedimentary rocks and includes soooalbearing strata. Extension
continued with the opening of the Kotzebue basin in Tertiary time5@anillion years ago). At around
the same time, large volumes of basaltic lava poured onto the southern NANA region on the Seward
Peninsula up until deast 5 million years ago. During the Pleistocene glaciation, large glaciers flowed
out of the Brooks Range, scouring out valleys and depositing sand and gravel through the major river
valleys. Large volumes of wibtbwn sand and silt covered the regiadjacent to the glacial sediment
(Kobuk Sand Dunes) and the major rivers continued to rework these sediments as the ice receded,
forming more modern features like the Kobuk delta.

The Red Dog Mine, near Kivalina, is one of the largest lead and zincimmiN@sh AmericaAreas near
the Baird Mountains may contain copper, gold, lead and zinc.

Hydrology irnthe NorthwestArcticconsists of streams and rivers that flow westward into Kotzebue

Sound. The principal rivers are the Kobuk and Noatak fRigach of which drains an area of about

12,000 square miles. Selawik Lake, a tidal, saline lake is the largest in the region. The Noatak National
Park and Preserve protects the largest pristine river basin in the United States; in 1976 it was designated
as an International Biosphere Reserve by the United Nations Educational, Scientific, and Cultural
Organization (UNESC@yabets, 1996)

Most ofthe Northwest Arcticarear including Kotzebue, Buckland, Deering, Ki&zalinaNoatak,
Noorvik,and Selawik experiences transitional climate, characterized by long, cold winters and cool
summers.The more inland communitiedmbler, Kobuk and Shungnaie in the continental climate

zone, also characterized by long, calditers but with milder summerslemperaturesn the region

range from-52 to 85 °F. Total precipitation averages 9 inches per year, and average annual snowfall is
47 inchesTable3 shows average climate date for the Northwest Arctic regiBreakup (when rivers

and sea ice melt) has typically occurred around late May in recent years and-ine@zéate October in

the inland communities of Ambler, Kobuk and Shungnak. Brpaind freezeup generally occurs later

in the more coastal communities.

In the past few years the regional snowfall has decreased, causing less runoff in the rivetreamd,
whichis needed tdlush out silt. As a result, the silt has built up and prevented barge sdraice
reachingthe Upper Kobuk SuBegioncommunities



Extreme Avg. Avg Avg Avg Extreme Annual Annual Breakup, Freeze
summer summer summer | winter | winter winter precip.  snowfall, avg up, avg

high, °F | high, °F  low, °F | high, °F| low, °F  low, °F inches inches

Ambler 92 65 40 15 -10 -65 16 80 Late May Mid-
October
Buckland 85 - - - - -60 9 40 - -
Deering 85 63 - - -18 -60 9 36 Early July| Mid-
October
Kiana 87 60 40 15 -10 -54 60 16 Late May Early
October
Kivalina 85 57 - - -15 -54 8.6 57 Mid June Early
Nov.
Kobuk 90 65 40 15 -10 -68 17 56 Late May Late
October
Kotzebue 85 58 - - -12 -52 9 40 Early July| Early
October
Noatak 75 60 40 15 -21 -59 10to 13 48 Early June| Early
October
Noorvik 87 65 40 15 -10 -54 16 60 Early June|  Mid-
October
Selawik 83 65 40 15 -10 -50 10 35t0 40 | Early June| Mid-
October
Shungnak 90 65 40 15 -10 -60 16 80 Late May Mid-
October

SourceDivision of Community and Regional Affairs (DCRA), 2012

The outside temperature plays a big role in how much energy it will take to keep a structure warm.
Heating degree days are one way of expressing how coldaidads and can help in understanding

how much fuel might be required at the village level. Heating degree days are a measure of how much
(in degrees), and for how long (in days), the outside air temperature was below a certain level. They are
commonly usd in calculations relating to the energy consumption required to heat buildings. The

higher the number the more energyithbe required. The figurdadicate average heating degree days
annuallyin selectNorthwest Arcticcommunities. In comparison, Nework averages about 5,000

heating degree days and therefore needs much &sgy to heat their buildings.

While the more northern communities experience slightly colder winters, the weather is similar

throughout the region. Daylight extends for alm@st hours a day during the summer and il thinter
thesunisbarelyseed S G Ay 3 FdzSf dzal 3S Ay ONBlFasSa RNIYIFGAOLIT S
northern and northwestern communities are particularly hard hit.
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Sources: KotzebuBOAA, 2012and NoorvikFraser, 2012

Climate change describes the variation in Earth's global and regional atmosphere over time. The impacts
of climate warming in Alaska are already occurring. In the Northwest Arctic region, some of these
impacts include coastal erosion, increased storm e$fesea ice retreat and permafrost melt.

The effects of climate change can potentially exacerbate natural phenomena. For example, melting
permafrost contributes significantly to ground failure or destabilization of the ground in a seismic event
and changig weather patterns can cause unusual and severe weather. Climate change also can cause
structural failure inenergy infrastructurebuildings, airports, and roads due to thawing permafrost. This
leads to increased maintenance costs and disruption inicesy

Adapting to the impacts of climate change before they become critical is important to the wellbeing of
the people and infrastructure of the Northwest ArctiEnergy infrastructure will be vulnerable to more
extreme weather events, rising sea leyelad thawing permafrostClimate changes may result in

different growth patterns of existing plant species that are used as biomass energy sources. Likewise,
new species may become viable where they have not existed in the past. Strategies for atbaption
climate change will need to be developed and continually updated as new information becomes
available.

Table4 presents an overview of the demograph of the Northwest Arctic Region.



Total Population 7,523
Percent Female 46.3%
Percent Male 53.7%
Percent Native 81.1%
Percent of population under the age of [i&rceived as indicator of dependency] 35.3%
Percent persons ages 18 to §derceived as the labor force] 58.7%
Percent of persons over the age of 65 [perceived as indicator of dependency] 6.0%

Median age of total population 25.7

Number of personsge 18 to 64 with permanent, full time employment and % of labor for

2578/74.1%

Number and percent of persons 18 to 64 who are unemployed

900/25.8%

Total number of households 1,919
Average number of persons per household 4
Total number of dwelling nits 1,919
Number of vacant units 788
Number vacant due to seasonal use 542

Source: 2010 U.S. Census

Seasonal use can include residents who live elsewhere but come into a village for subsistence seasons,
those who must live elsewhere for educatiom@asons and return for portions of the year, and other
diverse reasons.

According to the 2010 US Census, the total population of the Northwest Arctic Region was about 7,500.
Kotzebue residents make up about 43 percent of B 3 Ap@pyil&tién. Individual community
populations are presented ihableb.

Community ' Population

Ambler 258
Buckland 416
Deering 122
Kiana 361
Kivalina 374
Kotzebue 3,201
Noatak 514
Noorvik 668
Selawik 829
Kobuk 151
Shungnak 262

Source: State department of Labor

The median age for the Northwest Arctic RegioB5s7,about ten years youngehan for Alaska as a
whole(36.1). The median age is the age & thidpoint of the population: &lf the population is older



than the median age and half of the population is younger. The median age is often used to describe
the age of a population as a wigol In 2010, thé&JS median age increased to a new high of 37.2 years,
risingfrom 35.3 years in 2000, with the proportion of the population at the older ages increasing
similarly. This indicates that the US population is aging. While the Alaska and &kirfinatic Region
median age is lower than that of the US as a whole, it is higher than it was in the 2000 CTégesus.
portion of the population in each-ear age bracket is illustrated Exhibit4.

Exhibit4: Northwest Arctic Regional Population by Age
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Source: U.S. Census

2.2.2. Trends
HistoricalU.S. Census data for the region reveals that betwee® Eid 2010the populationgrew
from 3,8® to 7,156 as shown iExhibit5.
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Exhibit5: Population Growth 197€010
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Generally, birth rates in the region arelatively high, exceeding mortality rates. Despite this,

populations sometimes decline due to residents moving out of the re@iotmigration) or sometimes
exceed their natural population growth due to residents moving into the commyimtyigration) This
occurs in communities for a variety of reasons including job opportunities and social influences such as
changes to family or health concerns. The population changes in the last ten years are shown by
community inExhibit6.

Exhibit6: Population Change 2062010
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The overall school population saw a decrease between 2000 and 2010 from 2,505 to 2,398 with the
largest decreases occurring in the younger stud€¢dSA.com, 2013)The data also reveals a larger
portion of students in high school and attending college as showxliibit7.
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In the past twenty years, the overall population in the region has increased about 1%. Given this
population trend the population will exceed 8,86persons in 2030 as shownkxhibit8.
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¢ KS b2 NI KgS a dpopulatiniisipmaniIrilipia? B&Kindo, and subsistence activities are a
vital part of the lifestyle. Residents rely on caribmgose,reindeer, beluga whale, birds, four species of
seals, berris, greens and fish.

Transportation services, oil and mineral exploration and development are the focus of economic activity
in the region. The Red Dog Mine, jointly run by the Cominco Corporation and Dié\Nfopment
Corporation(NDC)is the largest zinmine in the world. It is the largest economic project in the region,
providing 360 direct jobs. Maniilag Association, the Northwest Arctic Borough School Diddi@gand

the Cominco Corporation are the largest employers inaresa(Maniilag, 2003)The Alaska Department

of Labor and Workforce Development provided the following information about regional employment.

Percent of
Number of
total Female
workers
employed
Natural Resources and Mining 169 5.6 31 138
Construction 146 4.8 17 129
Manufacturing 15 0.5 0 15
Trgq_e, Transportation and 314 10.3 139 175
Utilities
Information 63 2.1 26 37
Financial Activities 127 4.2 24 103
Profe_ssmnal and Business 302 99 186 116
Services
Eduqatlonal and Health 502 16.5 345 157
Services
Leisure and Hospitality 64 2.1 33 31
State Government 69 2.3 43 26
Local Government 1,141 37.6 562 579
Other 123 4.1 40 83
Unknown 1 0 0 1

SourceState Department of Labor

NDGis the business arm of NANA Regional Corporation, Inc. All of NANA's business operations are
owned byNDC Headquartered in AnchoragBlDCemploys 11,500 individuals throughout thisand

around the globeNDCoperations extend from the Arctic Circle to Australia, across the continetgal

to the Middle East and the South PacifiOC and its subsidiaries perfoima wide variety of industries
includingoil andgas mining, healthcare hospitality, andfederd andtribal sectors.¢ KNR dz3 K b5/ Qa



efforts, NANA shareholders receive a wide variety of educational, training, and employment
opportunities®

LY HAMHZIZ b wéc@rs disiriButetadividlehd tdraling $11.8 million dollars at a rate of $7.72

per share.Dividends are issued annually in Novembery | RRAGA2Y X Ay HnAamMHI (KS
Settlement Trust trustees voted to issue a $2,000
per elder distribution. Thidistribution totaled

$1.3 million. This trust provides a regular,
modest, special distribution to assist
shareholders who are 65 or oldér.

As with the rest of Alaska, the Permanent Fund
Dividend plays an important role in the

b2 NI KgSad ! Ndamy.Orhe812 A 2
PFD paid out $878 to each eligible adult and child
in Alaska. Over the course of its history PFDs have
ranged from a low of $331.29 in 1984 to a high of
$2,069 in 2008. The PFD frequently allows
residents to make major purchases they waul
otherwise be unable to make. Some put money
into college or other savings plans, as well.

Kotzebue Electric Association wind turbin
being raised.Photo courtesy of KEA.

According to the2010Northwest Arctic Strategic Energy Plan & (0 2 G | { -transpyitatori) enérgy2 v
consumption by communities itme NorthwestArdic is estimated to be 5.3 million gallons in diesel fuel

or the equivalent, not including the operations of the Red Dog mine and port. The majority (53%) of this
energy consumed ithe Northwest Arctids in the form of heating fue(NWALT, 2010)

Diesel fuel is the primary source of electrical power in the regidowever, itis worth noting that loth
Kotzebue and Selawik increased the percentage of eldgtgenerated through wind poweén recent
years Table7 shows the amount of power generated from diesel fuel and from wind resources in
kilowatt hours for each community in the regioithough not represented ifable7, solar power
generationis increasingn the regionandwill contribute more to the power grid in coming years

! About NANA Development Corporatjbittp://nana-dev.com/about Accessed 4/12/2013.
2 Annual Report2012 NANA



FY2014 FY2015 FY2014 FY2014 FY2015 FY2015 FY2014 FY2015
Community  Diesel Diesel wind % Wind % Total Total

(kWh) (kWh) (kWh) wind (kWh) Wind Generation Generation
Kotzebue | 17,900,120| 17,494,319 3,768,108( 21.0%% | 3,967,931| 22.68%6| 21,668,228 21,462,250
Ambler 1,693,004 1,291,780 * * * * 1,693,004 1,291,780
Buckland 473,140 1,760,517 * * * * 473,140 1,760,517
Deering 1,562,863 763,532 * * * * 1,562,863 763,532
Kiana 1,259,478 1,591,527 * * * * 1,259,478 1,591,527
Kivalina 1,249,892 1,166,892 * * * * 1,249,892 1,166,892
Noatak 1,896,341 1,818,846 * * * * 1,896,341 1,818,846
Noorvik 1,911,548 1,918,662 * * * * 1,911,548 1,918,662
Selawik 2,644,107 2,674,468 21,408 0.80% 82,784 0.30%| 2,665,515 2,757,252
shungnak | 751 355 1501761  * * * * 1,721,352 1,501,761
Kobuk
Total 32,284,845 32,072,304( 3,789,516 10.50%| 4,050715| 12.63%| 37,613,487 36,123,019

SourceAEA, 2014 and 2015
* Information not available.

ThePower Cost Equalization program helps offset the cost of electricity to rural commurkttibibit9
shows each commurétSiotal electrical usagm total kilowattssold by the local utility.
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Some of the larger consumers of electricity in rural Alaska are \aaigisewersystemsEnergy costs
associated with wateand sewelutilities place a huge burden on villages. A recent study of the water

and sewer systems in Ambler, Noorvik, Kiana arftlKPANTHE014),reveakthat operation of the

sewage system, raw water energy, water buildings and tanks, loops and services and raw water heating
requires between about 4,350 smaller communitieto 18,625 gallons of diesel fuel a yaar

Kotzebue.This is a significant portion of the overall energy usbove groundvater and sewer

systemshawe the greatest heat loss and are thghest energy userfkecovered heat from the power

plant can offset all of the heat required at the water plantmost @ mmunities

Solar generation from tharrays installed in Ambler and planned &ach ofthe other communitiesn

the regionwill contribute to power generation in subsequent years. Already the arrays at Ambler and
the UAF Chukchi Campus have contributedffsetting diesel fuel use for power generatioSolar

power generation, or other renewable energy options, do not replace energy efficiency measures which
can often be implemented at loar no cost

Propane may be a cost effective choicefo2 dza SK2f R dzaSX & dzOK | &whah2 NJ 0221 A
electricity costs were higt90 percent of Northwest Arctic residents used propane for cookivvgr

time, propanefired appliances were replacethd by the early 2000s, thenumber had droppedto only

16 percent. Lately, interest has renewed in propane as a power source for household appliances such as
stoves, refrigerators and dryerg&lthough, popane is more efficient thadiesel, thecost of propane

shipped into Kotzebue remainso highto be an affordable optiorit is anticipated thatby 2015 the

costs of propane in Fairbanksuldbe reduced byas much a80%, which maymakepropane more

economicathan electricity for some applications in households with eleatrisage over 500

kwhmonth.

Because of theost of transporting and storingdjeselfuel in remote locations of the Northwest Arctic,

retail fuel costs are very highreating correspondingly high electricity pricdgising fuel costmpacts

are magnified if oneconsiders the additional costs associated with the limited logistical options for bulk

fuel shipping, the poor economies of scale in fuel transportation, power generation and distribution, and
L2aaAof S NBRdAzOGAZ2Y | YRk 2N SfizativhA(BCE)plogafm agdfhe Statd a 1 | Q&
of Alaska Community RevenG&aring programs. Along the Noatak River, as well as the upper stretches

of the Kobuk River, the summer river depth in recent years has been insufficient to allow for annual

delivery of fué by barge. As a result, all of the fuel for the communities of Noatak, Ambler, Shungnak

and Kobuk must be shipped in by airplane, greatly adding to the cost of efMg&LT, 2010)



Community  Gasoline Diesel #2 Propane Diesel for Residential Residential Commercial
$/gallon (heating) $/100 b Power Electric Rate Effective Electric
$/gallon bottle Generation (pre-PCE) = 500Kwh rate Rate
$/gallon $/kWh $/Kwh
Ambler $10.75 $10.75 * $5.34 $0.7173 $0.2267 $0.6186
Buckland $6.80 $6.80 $27100 $4.56 $0.4741 $0.2232 *
Deering $6.75 $6.75 $285.00 $4.15 $0.7047 $0.3020 *
Kiana $6.50 $6.00 $27000 $3.35 $0.6719 $0.2244 $0.6443
Kivalina $5.74 $5.85 $404.00 $3.36 $0.6686 $0.2243 $0.6522
Kobuk $10.03 $9.53 * * $0.7616 $0.2289
Kotzebue $5.61 $5.62 $198.28 $3.45 $0.4271 $0.1769 >
Noatak $9.99 $9.99 * $6.76 $0.8772 $0.2347 $0.8743
Noorvik $6.72 $6.23 $278.00 $3.69 $0.6773 $0.2247 $0.6455
Selawik $7.75 $7.50 $264.55 $3.41 $0.6292 $0.2235 $0.6175
Shungnak | $10.50 $9.00 $320.00 $6.13 $0.7616 $0.2289 $0.6792
Average $7.92 $7.64 $303.27 $3.26 $0.58 $0.2289 $0.6759

Source: NABune 2016
* No information available.
** Small commerciahte is roughly $0.37/kWh, Large commercial is roughly $.035/kWh

$9.00
$8.00
$7.00
$6.00
$5.00
$4.00
$3.00
$2.00
$1.00
$0.00

Average Retail Stove oil prices per Gallon for the NANA Region

———

//\vf/\/
__—

5 A4 D > O D DO DD N LS
@@@@@@@@@ oy oy % oy oy Sy
AT AT AT ADT ADT AST AST AT AT AR AR AR AR ADT AP

Source; NAB, 2015

In addition to the increasing cost of petroleum agidselfuels, the burning of these hydrocarbon fuels
results in air pollution and the risk of fuel spills during t@orsation and storage. In particular, many
people living in the region are becoming increasingly aware of the effects of greenhouse gases on

climate change and the resulting coastal erosion along the Chukchi Sea. The goal of reducing
greenhouse gasemisgica FNBY G(GKS NBIA2yQa O02YYdzyAdGASa
planning procesNWALT, 2010)
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In September 201 AVEC reportethat they had madé2 fuel deliveries to the NNA villages they
serve. Oveonemillion gallons were delivered at a total cast$3,754,362as shown in the following
table.

Village GallonsOrdered GallonsReceived Number of Average Cost Total Cost
Deliveries Per Gallon

Ambler 109,000 18,000 5 $7.7500 $139,5@
Kiana 117,000 114,178 2 $4.3207 $493,3®
Kivalina 102,000 102,061 1 $4.3207 $440,95
Noatak 134,360 125,770 28 $7.4330 $934,843
Noorvik 148,000 96,946 1 $4.2096 $408,104
Selawik 230,000 230,572 3 $4.2617 $982,635
Shungnak 167,000 50,308 12 $7.0560 $354,97
Totals 1,007,360 737,835 52 $5.62 $3,754,362

SourceNWAB, 2013
Note: Kobuk is served from the Shuradnpower plant

According to the survey administered in researchingazb&0Northwest ArcticStrategic Energy Plan
nearly half of the households in the region use a combination of energy sources to heat their homes.
Other heat sources included furnacesyod stovesToyo or Monitor stoves, and boilers.

An estimated?2,273,385gallons of diesel #2 heating oil is used annually throughout the region. In 2008,
it was estimated that about 124,000 gallons of heating oil was displaced through the burning of local
wood resources for heat. While fuel consumption remains relativelylstand in some cases has gone
down, the escalating price of imported fuels continues to dramatically increase overall energy costs for
Northwest Arctic communities.

Residents of the Northwest Arctic Region d#sel or gapowered snowmachines, four wheelers, and
boats for subsistence hunting and fishing activities. People travel to hunting areas, fish camps and to
neighboring communities by skiffs and small boats on rivers and along the coast during the summer. In
the winter, they use snowmachines for hunting, trapping, ice fishing and intercommunity travel. Barge
delivery of fuel and deck freighthe aviationbased bypass mailystem, and the delivery of freight and

fuel to Noatak, Ambler, Shungnak and Kobuk by plane aieatritansport services in the region. Air

travel is the onlyearround mode of transport into and out of most villages for passengers and many
goods.

Nearly all regional supplies arrive in Kotzebue by ocean shipments between June and September.
Kotzebueserves as a transportation and economic centertifiegr Northwest Arctic Currently, all loads
are lightered to Kotzebue from larger vessels that are restricted to waters 15 miles offshore, due to
shallow water depths. This method of delivery results aréased costs for the region for goods and
energy needsThe Alask®epartment of Transportation and Public Facilitb©{T &Pyhas proposed a



port site with deepemwater at Cape Blossom, located teriles to the south of Kotzebuel his would
result in away to more economically deliver fuel and commaodities to the community and in turn, the
region. DOT&PF intends to finalize documentation necessary to complete the environmental
documentation for the Cape Blossoncass road in the winter of 2013 revew of the project is
currently under wayQonstruction catracts could be awarded in 20t@pending orfunding availability
andthe environmental approval scheduldt. is anticipated that the completion of the road and port at
Cape Blossom will reduce gisand energy costs in the region.

The cost of gasolin®r transportationin 2013 average$8.29/gallon.
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REGIONAL RESOURCES



This chapter provides
details aboutenergy
resources and potential
opportunities inthe
NorthwestArcticregion



The following sections describe the potential energy resources and energy efficiency opportunities in
the region. Tablel10 provides contact information for entities serving the Northwest Arctic Region as a
whole.

Regional Entities Seing the Northwest Arctic

Native NANA Regional Corporation, Incorporated

Corporation | P.O. Box 49

Kotzebue, AK 99752

Phone: 907442-3301 Fax: 90442-2866 Website UR®bitp://www.nana.com

Borough Northwest ArctidBBorough
PO Box 1110
Kotzebue, AK 99752
Phone: 9074422500 Fax: 90442-2560 Website URIttp://www.nwabor.org
Non-profit Maniilag Association
Native PO Box 256, 733 Second Avenue
Association | Kotzebue, AK 99752

Phone: 907442-3311 Website URbttp://www.maniilag.org

Energy efficiency and conservation (EB&neasures can result in significant savings on heating and

electricity costs for both residentialandndS &8 A RSy G A+ f o0dzZAf RAy3a ® G99y SNHES
efficiency"” are often used interchangeably, but there are differences. Energy consenveg#ons using

less energy and is usually a behavioral change, such as turning your lights off or unplugging your coffee
maker when not in use. Energy efficiency means using energy more effectively, and is often a

technological change, such as replacing \myint bulbs with more energy efficient light bulbs or

replacing old refrigerators with more energy efficient refrigerators that use less energy. Using

renewable energy is another way to reduce dependence onreoewable energy. These concepts are

illustrated in Exhibit10.

Since space and hot water heating

typically account for over 80% of home
energy budgets (and around 50% of
energy used in public and commercial
buildings), EE& improvements provide
one of the best ways to address total

% Solar Power
H f"@q Biomass

Wind Energy

energy costs.

Reducing energy demand through EE&C
provides both current savings through
avoided fuel purchase, transportation
and storage costs, and future savings by

EE Refrigerator /_:::'j

Low Flow
Shower

Lights Off
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https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=https://chipotoole.wordpress.com/2010/01/06/energy-efficient-light-bulb-vector-art-eps-pdf/&ei=h_MJVb2IBYzsoASm-4LYCA&bvm=bv.88528373,d.cGU&psig=AFQjCNEoectn2eH29iU2dcocXOOW4M4lAw&ust=1426801911581435

reducing or postponing theeed for new capital investments in energy production.

EE&lays a critical role in decreasing energy casthes 2 NI RQ &

I NaprovingtheNsBesg 2 v &

efficiency of structureand changing the behavior of usesaves money, conserves fuel andoarces

and reduces pollution.

Energy Efficiency for Regional Plannin

X¢KS o0SySTAGaA
reduced capital costs by not
overbuilding energy generation system
reduced annual operating and resourc«l
costs by not generating more energy
than a community actually needs,
decreased impact of emissions
associated with the nonenewable
resources, and increased comfort and
control in buildings.

2T P

AEA Regional Planning Methodology Guideline
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The2010Northwest Arctic Strategic Energy PRmvey

asked residents about ways they thought they could
STFAOASyYyOe
they could reduce the amount of energy that they used to

heat and light their homes. Almost three quarters (73.8%)

suggested that they coullctduce electricity use by turning

off or unplugging lightselectronicsand appliances. Over

11% (11.5%) said they should just use less energy, while

over half (50.9%) thought they could reduce energy by

getting more energy efficient appliances.

Gt S 2nede &so asked about ways that they could reduce
their use of stove oil. AlImost 40% (39.4%) thought they
could do this by supplementing their stove oil home
heating systems with wood heat. Over one quarter of the

respondents (26.8%) suggested that theyldareduce the amount of stove oil that they used by

lowering the temperature of their homes.

Gaz2NB AYyTF2NXYIOAZ2Y

o2dzi SySNHe& STFFAOASyOe O2dzx R K

energy use. Just over one half of the respondents reported tiet knew a lot about energy efficiency.
The remaining 47% of households had no knowledge or just some knowledge of energy efficiency. An
expanded educational program may be valuable in helping households reduce energyNv@sisT,

2010)d dablel1 shows the average household energy consumption in kilowatt hours.

Community kWh
Ambler 5,522
Buckland 6,593
Deering 4,545
Kiana 4,988
Kivalina 6,281
Kobuk 5,548
Kotzebue 6,750
Noatak 7,159
Noorvik 6,701




Selawik 6,140

Shungnak 6,416
Source: AEA Power Cost Equalization Datarting periodr/1/13-6/20/14
http://lwww.akenergyauthority.org/

One successful progranmitiated through the 200€Coastal Impact Assistance Progra®hAR grant
teaches energy efficiency and awareness through providing feedbaelecimicalenergy usageStudies
have shown that an average of 20% can be saved on electric bills with The Energy Detective (TED)
device.Through this program, @ & Y | gy mef&wasallocated to househoklin all communities
except Kotzebuso that each individualouldmonitor energy usage and predict monthly electric cost.
The meter showenergy use in real time and also wamhen the power cost equalization (PCE) limit
has been reache(b00 kWH, the point at whichthe cost dramatically increases.

A follow up study is uretr way, with interns in each communityho evaluate and reprogram the
installed units. KE& currentlyinstaling a slightly different model called an E@®ter due to a
different meter base system in Kotzeb(ldAB, 2013) Additionally, a prototype commercial grade
meter was installedn the NABschool buildinggn 2014

In addition to installation oT EDmeters,NANAand RurAL CAgartneredto implement the EnergyVise

program throughout the region. This programgagel rural Alaskan communities in behavior change

practices resulting in energy efficiency and energy conservation. This tested model ossti-step

educational approach involving residents in changing home energy consumption behaviors. Locally

hired crewsweretrained to educate community residents and conduct basic energy efficiency upgrades

during fulkday home visits. Through Energy Wise, rural Alaskans reduce their energy consumption,

lower their home heating and electric bills, and save mon&®urAL CAP, 201Bnergy Wise has been

implemented in all the Northwest Arctic communitjegith only about 45thomesin Kotzebue
remainingtobeservedh yS &SFNJ F FOGSNJ 6KS LINBINIY gFa AYLI SYSy
20 to 30 percent reduction in residential energy consumption.

A smart grid consists of components that add features to bring eneffigiency to an existing power

grid by allowing repairs to be made to sections of the power. ¢g¢telA has obtadéad grant funding from

the National Rural Electric Cooperative Association (NRECA) and the Department of Energgnfior syst
upgrades in Kotzebue. Theseart grid upgradesaddthree features to the KEA grid

1. Upgrace power meterswith Smartmeters, whichhave twoway communication capability
allowing KEA to retrieve data remotely, as well as disconmelimit customer®2 St SO0 NRA O f
consumptionfor non-payment
2. InstalllHD (In Home Display) units (ECO meters) that alldwine displays of current
electricity usage; kWh/day, kWh/week, kWh/montlg bringing customer awareness of
electric consumption



3. Install snart distribution switches throughout the power grid to enable KEA to shut down
small portions of the grid for repairs or upgrades insteédhutting down the entire grid.

There are several weatherization and energy efficiency programs available to rural Alaska residents
including the following:

1 Housing Authority Weatherization (AHFC Service Proviees Northwest Inupiat Hasing
Authority) ¢ combined state and federal dollars used to provide weatherization to residential
homes in Alaska. This is an income based program.

1 RurAL CAP WeatherizatiqiPrivate and federal funds are used to provide weatherization to
homesnot weatherized by AHFC. Like the Housing Authority Weathtiz@rogram, this is an
incomebased program.

1 RurAL CAP Energy Wgs€his program provides education on behavior change and energy
efficiency. There are no income restrictions on this program.

1 AHFC Hwme Energy Rebate Progranstate of Alaska funded program that reimburses
homeowners when energgfficiency ratings are improved and energy conservation projects are
completed. The program has no income restrictions. Participants cannot participate ithieoth
Weatherization and Home Energy Rebate Programs.

1 AHFC New Home Efficiency Rebate Progrdtnis is a loan reduction prograior new
construction There are no income restrictions on this program.

1 AKEnergySmart Curriculum i&-42 educational tool avééble through a collaboration from
AHFCRenewable Energy Alaska ProjREAPand Alaska Center for Energy and Po(ASER.

It can be accessed dittp://www.akenergysmart.org/

AHFGdministers weatherization programs that have been created to awaadtgito nonprofit
organizations for the purpose of improving the energy efficiency ofitmeme homes statewide. These
programs also provide training and technical assistance in the area of housing energy efficiency. Funds
for these programs come from ¢hU.S. Department of Energy as well as AHB®ever, state money

makes up the bulk of the fundirngVeatherization Programs, 2013} of 2016AHFC is no longer

accepting applications for the Home Energy Rebate program.

Thefocus of weatheriation is to increase the energfficiency, safety, comfort and life expectancy of
homes Typical improvements include the caulking and sealing of windows and doors, adding insulation
to walls, floors and ceilings, and improving the@éiincy of heating systems. By making homes more
energyefficient, families spend less for heating, freeing up more household income for other basic
necessitieandexpenditures which help support local econom{BsirALCap Weatherization Services)

Using American Recovery & Reinvestment Act (ARRA) funds through the State Energy Program, the
AHFConducted an extensive benchmarking program that includ@®0 public facilities statewide
includingtwo in the Northwest Arctic regionthe Alaska Tdmical Center Dormitory in Kotzebue and

the school in BucklandBy benchmarking a facility, owners and manageans identifytrends in a
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facility ownersto become more aware of how their decisions on design, construction and operations
dramatically affect energy usage and costs throughout the life of the buildimg8011 and 20L,22AHFC
alsofunded 327 audits statewide using ARRA funds through the State\EReygram

The Alaska Native Tribal Health Consortium (ANTHC) Division of Health and Engineering also has an
active program to increase energy efficiency focusing on decreasing energy costs iandsemwer
systems, whiclmave a great potential for energy efficiency improvememsergy costs associated with
sewer and water utilities place a huge burden on villages. A recent stwdyterf and sewer systems in
northwest Alaskaeveakdthat the energy needed to effectively operate the sewage system, raw water
energy, water buildings and tanks, loops and services and raw water heatBfgFatan consume

between 4,35(nd 18,625 gallons of diesel fuel a year. This is a significanopasfithe overall village
energy use. Communities with above ground systems experience the greatest heat loss and are the
most inefficient.

In 2009, ANTHformed the Energy Projects Group to help address energy issues in rural Alaska.
Alaska Rural tility Collaborative (ARUC) is an ANTHC program to manage, operate and maintain water
and sewer systems in rural Alaskaurrently, five communities in the region have joined the ARUC
Ambler, Deering, Kian&obuk, Noorvik and Selaw&RUC works with €a community to make its

water and sewer systems as sustainable as possible.

In the last five yeardARUasimplementedor expects to completenergy aulits, energy efficiency

training, heat ecovery systems anidstallation ofremote monitoringequipment to help identify

problems and prevent catastrophic failufgeeTablel2) in many communities in the regioANTHC

receives funding for these energy efficiencypmsvements from a variety of sources including Alaska
Energy Authority, Denali Commission, U.S Department of Energy, and U.S. Rural Development program.

Community EE Project EE Training  Heat Recovery Remote Monitoring
System
Ambler Energy Audi2015 2015 2013 2013
EE inprovements 2015 Improvements2015
Buckland Energy Audi2016 2015 2013 2015
Deering EE Audit andiprovements 2013 2015
2013
Kiana Energy Audi2016 2012 2015
Kivalina 2015
Kobuk Energy Audi2014, 2015 2015
EEImprovements2015
Kotzebue  Energy Audit 2016 2013
Noatak Energy Audi2016 2012 2015
Noorvik Energy Audi2016 2016 2014

Selawik EE inprovements 2013 2015 2013 2013



Energy Audi2016
Shungnak Energy Audit 2016 2012 2013
Improvements2015

The largest single energy saving measure is the implementation of waste heat recovegy from
O2YYdzyAlieQa RAS&ASE LRSoSNI ASYSNIridAzy LXIFydad 2KSy
waste heat can be used to offset much or all of the fuel oil required to heat the water system.

Heat Exchange!

Cooled
Hot water from water

generator engine returned to
generator
engine

Water circulation
loop 4

Power Plant Engine

Sourcewww.anthctoday.org

The 2012Department of Commerce, Community and Economic Development (DG&EER)ce report
indicates that Ambler, Selawik and Shungnak have seen significant savings lidd¢hagerecent heat
recovery projects as shown frablel3.

Energy Saving Annyal Cost P_res_ent Valu_e of
Community Savmgs (DCCEL Lifetime Savings

(annual gallons fuelprice report (20 years, 3.5% real

of fuel) ﬁ January 2012)  cost increase of fuel)
Ambler 10,300 $63,551 $1,871,200
Selawik 11,875 $73,268 $2,157,000
Shungnak 10,400 $64,168 $1,889,400
Totals 32,575 $200,987 $5,917,600

Source: DCCED



In the Northwest ArctidRegion, ANTHC has conducted energy audits on public buildings particularly in
the water treatment plants and health clinics. They have also completed heat recovery studies to
identify opportunities to captureecoveredheat and thus reduce energy costa.list of these projects is
shown inTablel4.

Community \ ANTHC Reports AHFCEnergy Audit

Buckland - Buckland School

Kiana Kiana, Alaska Heat Recovery Study -

Kotzebue - Alaska Technical Center Dormitory
Comprehensive Energy Audit for Selawik Wat

Selawik and Sewer Systems -

Shungnak Shungnak Heat Recovery Analysis -

Source: ANTHGday

In theKiana Heat Recovery Analystse new vater treatmentplant was evaluated for heat recovery
potential. Total estimated annual heating fuel was approximately 5¢gallons. Estimated fuel savings
realized by implementing a heat recovery system weerly 5,000 gallons. The estimated cost for the
heat recovery project was $265,714. The simple payback based eh@oft of $6.00/gallon was 8.9
years. They also determined that th&VEC power plant is capable of providing nearly double the
amount of ecoveredheat the water treatmentplant requires. Additioal facilities near AVEC or the
water treatmentplant could be evaluated for potential to receive recovered heat to beti#ize the
available resourc@.

The ARUC audit of the water and sewer systén Selawik found thabased on fiscal year 2010

electricity, fuel oil and recovered heat prices, the annual energy costs for the systems anadyeed
approximately $199,041 for electricity, $57,701 for fuel oil, and $7,688 for recovered heat, giving a total
energy cost of $264,430 per yedfourteen Energy Conservation Measures (ECMs) were recommended
for implementation. By implementing these fourtepmojects, the utility cost could be reduced by
approximately $175,995 per year or 66 percent of the $264,430 annual energy cost. Implementation
costs for these measures would be approximately $508,955 for an overall simple payback of 2:9 years.
ANTHC remrts an actual 5ear energy savings for Selawik of $1,126,85@ result of their efforts to
improve the water and sewer system and the use of heat reco&@yiHC, 2012)

One means of reducing the cost of energgduction is to share expenses and resources across a cluster
of communities. Such an intertie exists between Kobuk and Shuragyibén intertie linking Ambler to

them is planned But in much of the Northwest Arcnd acrossural Alaska, distances begen
communitiescan beso great that interties are not economically practicRhe Alaska Center for Energy

and Power (ACEP) is studying technology to mitigate this problem. They are engaged in a High Voltage

¥ ANTHGKianaHeat Recovery Analysis, December 6, 2010.
4ANTHCComprehensive Energy Audit for Selawik Water and Sewer Systere21, 2011.



Direct Current (HVDC) transmission projgctta  4aSada FyR RSY2yadNI 4GS GKS &
feasibility of lowcost smahlscale HVDC interties for rural AlasKane objective is to demonstrate that

smaltscale HVDC interties are technically viable and can achieve significant cost savirgeddmp

the threephase AC interties proposed between Alaskan villages. Because these AC interties are very

costly to construct and maintain, very few have been built in Alaska. As a result, most villages remain
electrically isolated from one another, whidluplicates energy infrastructure and thereby contributes to

the very high cost of electricity. HYDC technology has the potential to significantly reduce the cost of

remote Alaskan interties, reducing the costs to interconnect remote villages and/orageloslal energy
resourceACEP, 2012)This type of system may be practical in the Northwest ArttidzZNNB y G f & |/ 9t
test project is looking for funding for a phase 3 test run somewhere in Alaska.

AmblerShungnak IntertieAVEC is interested in constructing an intertie between Shungnak and Ambler.
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respectively. Often the Kobuk River water level is so low that barges are unat#éver fuel, and fuel

must be flown into communities. When this occurred in Shungnak in 2010, the cost of delivered fuel

went up considerably. Crowley has indicated that fuel delivery to Shungnak via barge will be inconsistent

or impossible in the futre because of the river level and the sand bar that has formed below the

community. Crowley believes that fuel delivery to Ambler will continue to be successful in the future.

Considering the issues with barge fuel delivery and high cost of flyinghf8&Lingnak, AVEC is
investigating constructing a new power plant in Ambler and an intertie between Ambler and Shungnak.
With a larger power plant, able to serve three communities, efficiencies will improve, thereby helping to
stabilize rising energy coststhe area(AVEC email, 6/4/2013).

Kiana, Noorviland Selawikintertie. AVEC is requesting funding from the AK State Legislature to study
the feasibility and complete the preliminary design of a joint power plant and intertie serving the
communities oKiana Noorvik and Selawildn intertie system and joint power plaabuld enable the

three villages to share costs of power and reduce the burden on them individuadlystlilycould be

the first step in determining whether this projectasonomicallyfeasible. A joint prime power plant

could allow the older less efficient power plants and tank farms to be decommissioned. Also the power
plant and intertiecould becapable oincorporating alternative energy sources, which could help
stabilize energy costin the area.

The goal in the Northwest Arctic Region is to displace as mhasklfuel aspossible with renewable and
climatefriendly energy sources, but it is also necessary to look to traditional fuels that are or may be
available in theegion as well.

Very little oil and gas exploration has been done in the Northwest Arctic Region. SOCAL (now Chevron),
conducted seismic exploration in the Kotzebue basin, and drilled two exploration wells ¥¥3974

These are the Cape Espenberg Nand Numiuk Point No. 1 wells, drilled8@860feet and 6,315eet
respectively. These wells encountered some coal and oil and gas showings but never produced any



hydrocarbons. The deeply buried coal could provide the potential formedimethane prodation.

There has been no significant oil and gas exploration data acquired since 1977 and the region remains
largely unexploredNANA is pursuing potential investors for further development of natural gas
opportunities in the Kotzebue basin.

Massiwe coal reservegxistnorth of the region in the Deadfall Syncline located near Point Lay. Coal
guantities there are estimated to be approximately 25% of known US reserves. This is a high thermal
yield (12,500 BTU), low sulfur bituminous coal. In the mast| was used for home heating in the region.
The use ohigh efficiencycoatpoweredheaters should be reviewed. There are also projeatsently
underway to demonstrate the use of coal for electric generation. Also, the effartdeveloping cleaner
burning synfuels from coal should be monitored. Underground coal gasification (UCK&emas

identified as a possible means of extracting the regions coal energy in an environmentally sensitive
manner(NWALT, 2010)

Evaluations opotential coal resources in the Northwest Arctic Region were conducted in 1982 and
2010. In the Kotzebue Basin, coal was discovered in oil exploration wells. It is located at 800 to 1,000
feet below ground, but could potentially be a target for coal figation. In the Chicago Creek regji
between Deering and Buckland, af8®t seam of lignite (lower grade coal) was discovered. Its location
and structure makes it difficult to mine. In the Hockley Hills southeast of Kiana, thin seams of sub
bituminouscoal were located along a proposed village intertie route. These are poorly exposed and
additional test drilling would be required. Inthe current market, these resources were not deemed
economically feasible; however, there is potential for small slcatial village user coal gasification

Figure2 shows the locations and additional information about these coal resaurce



Figure2: Potential Coal Resources

Hockley Hills:
Thin coal seams (<5)
3 " Sub-bituminous
Kotzebue Basin: ¢ oy Structurally complex
Coal discovered in oil exploration wells (1974) / Poorly exposed (needs drill testing)
Deeply buried (800’-1000°) ’ / intertie
Possible coal-gasification target? ’ P

Chicago Creek:
14 drill holes {1982)
5 Million tons indicated
Thick seam (35")

~ Lignite (lower grade coal)

. 7,000 Btu/pound;35% moisture;7% ash

Fault bounded; steeply dipping (50-70 degrees)
Presents mining difficulties (high strip ratio)

g i O

- s /“
*Evaluations conducted in 1982 and 2010 @
*Generally low grade and small quantities
*Unless there is nearby infrastructure, in today’s market these resources are not economic
*Potential for small scale village use (mainly from Chicago Creek)

3.5. Geothermal
Geothermal potential has beddentified in the region for the Buckland and Upper Kobuk (Ambler,
Kobuk and Shungnak) areas. There are importanisgéentific and drilling feasibility studies that could
further define the pdential of this resourcekigure3 shows known hot springs the Northwest Arcti¢
as identified by the 198&eothermal Resources of Alaska Miayxthis figure, red diamonds indicate hot
springs above 50 degrees Celshige diamonds indicate hot springs below 50 degrees Celsius. Shaded
areas indicate regions favorable for geotherraaérgy; however, it is likely that only small areas are
viablefor production(NWALT, 2010)
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Figure3: Map of Hot Springs in Northwest Alaska
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3.6. Hydroelectric
Hydroelectricpower ! f I a1l Q& I NBSad &2dz2NDS 2F NBySgloftS Sy
electrical energy in an average water yéalaska Energy Authority, 2011) the Northwest Arctic
Regionsmaltscale hydroelectric power plasitwith minimal environmental impact, may prove to be
economical at sites on the upper tributaries of the Kobuk River. Although power output would be
minimal October through March when the rivers ice over, hydropower production would be substantial
for the rest of the year.

Runof-river hydroelectric plants rely on the natural flow volume of the stream or river. Such facilities
tend to havefewer environmental impacts compared to conventional datorage hydroelectric plants
because of the lack of a largetificial reservoir. With proper siting, construction techniques, and
operation and maintenance, ruof-river hydropower in the region could have minimal impacts on
fisheries and other subsistence resour¢esly, 2010)

Ambler may be able to utilize hydroelectric powgklaska Energy Authority, 201(tudies have been
ongoing since about 2010, when ygaund stream gauging began in the Cosmos bidtsveen Kobuk
and Shungnak Fisheries andeotechnical studiewere performed and a feasibility studyuaderwayto
assess economical and practicable hydroelectric generation at Wesley Creek, Dahl Creek or the
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Kogoluktuk Rived w etHyfiver hydro sites in this area could provide electricity frabout midApril
until early November, and the Kogoluktuk River may be able to provide power later into the winter, and
earlier in the sprindLilly, 2010p €

Biomass is organic matter that was alive a short time agbcam be used as fuel. In the Northwest
Arctic Region, the most common sources for biomass fuel are wood, wood byproducts, and peat.
Additionally, solid waste to energy is being investigated as a possibility for area lanfitis.
innovation and reseah, biomass can be used for power generation and district heating. Wood
LINEP RdzOG &asx &dzOK | a LISttSdasz Yre Ffaz2 LINRPJARS
residents and businesses by creating local vendor and sales opport§NR€s 2010)
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Abiomassconceptual design project for the Upper Kobuks completed in 2014If the concept proves
viable then a business model could be implementedisgbiomass to help lower energy costs in this
area. TheNANA Forest Staardship Plarassessed the vegetation in the Upper Kobuk Vallablel5
presents that information.

Vegetation Type Ambler (Acres) KobukShungnak
(Acres)

Alder Shrubland 2901 3050

‘ Balsam PoplaAspen Woodland 0 0 ‘
BirchAspen Forest 1394 3237

’ Black Spruce Forest and Woodland 6043 3312 ‘
Dry AsperSteppe Bluff 0 0

’ Floodplain Forest and Shrubland 936 1362 ‘
Peatland Forest 7881 3787

’ Transitional Forest Vegetation 0 0 ‘
White Spruce Forest and Woodland 43030 21048

‘ White Spruce Hardwood Forest and Woodland 549 741 ‘
Willow Shrubland 7132 9721

Source: NANA ForeStewardship Plan, 2011

Alaska Wood Energy Associatieveloped a harvest analysis for the Upper Kobuk in 2@tihlysis of
the forest types irthe upper Kobuk River valleghowed it to beat the northwestern edge of the range
of white spruce Riceaglaucg and black sprucd’{cea mariang as well as aspe®¢pulus tremuloidgs
cottonwood Populus balsamifejaand birch Betula papyrifera The spruces are the only conifer tree
species in the area, but in addition to aspen, cottonwood, and bitehlérgest hardwoods) there are a
variety of willows and alders that grow principally in wet arsagh as flood plains anddided stream
channels. In allases, each of these species could be suitable to use as woddrfbeth stickfired
boilers am for chip fired boilers Moisture content is the key issue; and for that reason, cottonwood
may not be as desirable as other hardwoods for dfiied boilers. The report went on to discuss
equipment needed for such systamKey findings included:



1. Thee should be two sets of harvest equipment for the Upper Kobuk: one for Ambler and one
for Shungnak and Kobuk to share;

2. All pieces of equipment should be able to mdtsk and there should be some redundancy in
the equipment for working in remote condits;

3. Ateam of two camperatethe equipment components suggested to produce the entire amount
of wood needed for Ambler and a team of three would be required for Kobuk/Shungnak;

4. Harvesting may occur in both summer and winter; however most wood will be dndweng
the winter when the ground is frozen;

5. A system of harvesting based on time of year and summer vs. winter harvesting sites should be
developed through a fivgear harvest plan;

6. Modeled costs of wood production for either chip or cordwood produti®mmuch lower than
costs used in the feasibility studies. This creates a very robust conservative model for
development of a harvest system, with plenty of room for learning how best to produce wood
locally;and

7. A very robust harvest system for Ambetlwbst just under $500,000 and for Kobuk/Shungnak
$700,000. This is based on anreiv maximum productivity system linked with the largest chip
system. If cordwood boilers are selected, there is not a need for a chipper andvoestsbe
decreasecy $70,000°

Due to the small average tree size, a harvest system that could handle stem diameters up to 14 inches
would be adequate to process most of the woody biomass found in the project area.

Communities identified by AEA as potentially benefitting from a biomass energy program include:
Ambler, Buckland, Kiana, Kobuk, Noatak, Noo&d#awik, and Shungnéklaska Energy Authority,
2010)

Carefully planned harvestginof wood is needed to have a sustainable woody biomass prdjket.
Tanana Chiefs Conference (TCC) preparetifkidA Region Native Allotment Forest Invenfory
Maniilag in January 2013The areas inventoried afer native allotmentslocated in the Notak Valley
and Upper and Lower Kobskibregiors. This document will be valuabledatermining guidelines for
sustainable biomass systems.

One of the primary monetary benefits of using biomass as a fuel source is that the money spent on
heating fuel will remain in the local economy. This will promote economic sustainability in communities
that have struggled to maintain healthy local econesiln addition, using biomass for heat will

stabilize heat energy costs with future costs rising much less than projected oil costs. Other benefits of
using wood as an energy resource include that it can prowittire mitigation,cause aeduction in

fuel spills anc&enhancewildlife habitatif managed correctlyBiomass heating could also heat

greenhouses which would help offsibie costs ofproduce.

Challenges of biomass include:

®Wwall, Bill, PhD, Alaska Wood Energy Associates Sustainabilit¥dad.Harvest Systems for the Upper Kobuk
Valley 2011.



1 Lackof access to the wood resourclew trails may be needed or trgret of harvested wood
may need to occur before spring thaws

I Harvested wood takes time to cyra minimum of one summer season to reduce moisture
content to optimize burning efficiengy

1 Requires planning and management of resources;

1 Land owner permissiois needed to cut wood;

1 Reforestation is a slow process as trees at the extremes of their ranges grow more slowly than
in more favorable condition%

9 Driftwood may be saltwater saturategresenting additional challenges; and

I Space must be allocated for Iberi, wood processing, and resource storage.

In 2014 Tetra Tech, Inc. and project partner DOWL HKM, under contract with the NWAB, completed a
Biomass Feasibility Study and initial Engineering Design for the Upper Kobuk. The study showed high
potential for hlomass use to help offset the cost of energy in this-sdion.

GThe Upper Kobuk Valley region has some of the highestoféisting expenses in Alaska, which is the

most expensive state in the US. There are no contiguous roads connecting villagesheitpper

Kobuk Valley or outside of the borough. All resources must either be gathered from the land or flown
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used once in the last 2 years. Fudliicurrently over ten dollars per gallon, airlifted into the villages.

Considering the cost of a cord of firewood is approximately $210 (based on $70/sled load, equivalent to
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approximately $16.00. To make the same energy from fuel oil costs $87.33, a savings of over $70 per

MMBtu when fuel oil use is displaced with locdllydF At 6t S 0A2Yl aadé o) LILISNI Y2
Study)

The Northwest Arcti has always been on the cutting edge of harnessing the power of wind. Since 1997,
wind turbines have supplemented power in Kotzeptre first testing ground for wind power in the
region The first three turbines were commissioned that year and seven caranissioned in 1999.

Financedunder theEmerging Bergy TechnologiFund(EETFfrom AEAKotzebuewill test a turbine
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wind power. The testing site for the Eocycle turbine will be Kotzebue Electric AssdgigisA)vind

site just outside of Kotzebuéd.is hoped thathe test will certify the turbine for use under Arctid0°F

conditions.If the Eocycle prowgviable under these conditions, it could benefit many rural Alaska

communities The new turbine has been ordered and falation workwas performedn May/June

2013.After several breakdowns due to faulty drive units, the turbine is operational as of B316/

In Noatak, instruments have been installed to monitor both wind and solar potential. Final assessments
for wind power in Bucklandeeringand Noorvikhave been completed and a construction project for
Buckland and Deering was initiated in 2014. Bathjgrts where completed in 201Buckland received

® NANA Forest Stewardship Pl@&0©11.



2 Northwind 10624-Arctic turbines from Northern Power and Deering received one turbine. During the

spring of 2016 final integration and fine tuning took place.

At Red Dog Mine, meteorological towers (MEre already in place, with three different sites
monitoring for wind at the minédNRC, 2010)Wind classification ahe villagesitesis listed inTablel6.
Wind speeds at Red Dog have been monitored as high as 99 miles pefThese. winds have been
from one direction, making the resource more reliable.

The gquality of a wind resourcedsticalto determining the feasibility of a wind project. But other
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fuel such as diesel, turbine foundation costs, the length of transmission lines, andsatgpecific
variables. Potential wind power is rated on a scale of one to seven with seven being sti@igsish
Energy Authority, 2011)

Severof the communities in the Northwest Arctic Region have a Wind Power Clags ari®therefore
have the potential to benefit from wind project¥ablel6 lists the communities and their power class
ratings along with the best potential wind are@entified.

Community | Estimated Wind Power Project and Status (if any) | Feasibility Study
Class (Location)
Kotzebue 5 (Airport) 10 turbines Yes
2 900 kW turbines Yes
Eocycle Testing 2042016
Buckland 1 (Airport), 4 (7 miles west) Construction 2014¢omplete Yes
Deering 3 (Airport) Construction 2014¢omplete Yes
Kiana 3 (Airport) Wasp study Yes
Noorvik 3+ Met Tower, Wind study Yes
5+ Hotham peak complete 2016, 3ites.
Selawik 3 (Airport), map forecasts clas{ 4 turbines are installed in Yes
2 in region Selawikg AVEC to restart 26t
Kivalina 5 (Airport) Met Tower Yes
Noatak 2 Met Tower Yes
Kobuk N/A Met Towerwas installed near | May 2013May 2014
Shungnak 3 Shungnak May 2013016for Report June 2014
feasibility study complete
Ambler 1-2 Wind Study complete 20112 Yes

Source Northwest Arctic Borough, 2016

"Red Dog Mine, the next 20 yeaf®ck, 2009.




Alaska boasts great fluctuations in sunlight throughout the year. Solar poagepotentiain the
Northwest ArctidRegion. In the summer months, near-8dur sunlight can be harvested for power.
However, during the dark winters, other energy sources whglcheeded to generate electricity as the
land above the Arctic Circle is cast in almoshadr darknes¢NRC, 2010)

In Actuality, Artic Alaska has Significant Solar Potential:
Comparable to Global Solar Energy Leader Germany

LINREL

Ambler pilot solar project

A pilot project was commissioned in Ambler in

March 2013with an installation of 40 kWSolarPhotovoltaic systeniPV)to power the water plant and
sewer system.The system cost approximately $75,00blarPV systenusesolar panelgo convert
sunlight into electricityOn sunny days the utilities are wholly powered by solar generated electricity.
Production in the first two months of operation wabout 800 kWh per monfiproviding an estimated
savings of $6,500 to $7,5@@r yearoff the operation of the plant, offsetting approximately 750 Gallons
of fuel. Fa a lifetime of abou25 years it is estimated to sava minimumof $230,000 and offset 27,000
gallons of fuel

During phase (SummetFall of 2013)solar arrays were consictedat Deeing, Noatak, Noorvik,
ShungnakkKobukand Ambler And finally m phase 3 (summéall of 2014) the plants at Kivalina,
Selawik, Kiana, Bucklaadd Kotzebue where completed his project was funded with@ARyrant.

During 2016, 3 large uty size Solar PV arrays are being planned, using a Public/Private partnership
model.

The Arrays are being proposed for the communities Kotzebue ( 500Kw ), Buckland ( 75 Kw ), and Deering
( 50 Kw) together with a proposed battery system to achieve higtefpation of alternate energy with
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https://en.wikipedia.org/wiki/Solar_panel

Community Solar PV Solar Project and Status (if any)

Thermal
Kotzebue Yes, 2014 Yes 21 kw Solar PV on the water and sewer, 2 systems
Solar thermal on 6 homes 2050ACEP/KEA
Chukchi College Solar B¥urrent and operating
Kotzebue Technical CenteBkW array currently disconnecte
for ATC remodel project. Reinstall TBD.
Kotzebue 201718 No Proposed 500Kw utility array
Buckland Yes, 2015 No 10.5kw Installed at the Water & Sewer Plant
Buckland 201718 No Proposed 75Kw Utility array
Deering Yes, 2013 No 11.1Kw Installed at the Water & Sewer Plant
Deering 201718 No Proposed 50Kwitility array
Kiana Yes, 2015 No 10.5 Kw Installed at the Water & Sewer Plant
Noorvik Yes, 2013 No 12 Kw Installed at the Water & Sewer Plant
Selawik Yes, 2014 No 9.72 Kw Installed at the Water & Sewer Plant
Kivalina Yes, 2015 No 10.5 Kw Installed ahe Water & Sewer Plant
Noatak Yes, 2013 No 11.3 Kw Installed at the Water & Sewer Plant
Kobuk Yes, 2013 No 7.4 kw Installed at the Water & Sewer Plant
Shungnak Yes, 2013 No 7.5 Kw Installed at the Water & Sewer Plant
Ambler Yes, 2013 No 8.4 kwinstalled at the Water & Sewer Plant

Ambler 3/1/2013 8.4 18.67 0.67 $12,508.90 54,912  1382.96 75,000 8.928571 16.2772449¢
Ambler IRA  3/1/2013 2.2 6 067 $4,020.00 17,647 444.44. 25,000 11.36364 5.23103748!
Kobuk 5/1/2013 7.38 12.09 073 $8,825.70 35,55¢ 895.56 75,000 10.1626 11.1325966¢
Shungnak  10/1/2014 7.5 6.2 073 $4,526.00 18,235 459.2€ 75,000 10 10.9154929¢
Noorvik 10/1/2013 12 16.26 0.55  $8,943.00 47,824  1204.44 75,000 6.25 17.4276527:

Noatak 11/1/2013  11.27 17.62 0.78 $13,743.60 51,824 1305.19 75,000 6.654836 19.5343680'
Deering 11/1/2013  11.13 2141 0.71 $15201.10 62,971  1585.93 75,000 6.738544 23.7361419:

Kotzebue-110/15/2015  10.53 24 045 $1,080.00 7,059  177.76 83,000 7.882241 12.698412;
Kotzebue-2 11/10/2015  10.53 233 045 $1,04850 6,853 17250 83,000 7.882241 14.2044785:
Selawik ~ 11/202014 972 1162 051 $5926.20 34176  860.74 83,000 8.539095 22.4324324:
Kiana 8/13/2015  10.53 549 056 $3,074.40 16,147  406.67 83,000 7.882241 217857142
Buckland  4/1/2016  10.53 104 047  $48880 3059  77.04 83,000 7.882241 52
Kivalina ~ 2/15/2016  10.53 2 055 $1,100.00 5882  148.15 83,000 7.882241 30.303030:
Total 12225 12313 [N§80/486120 362,147  9120.74973,000 8.311422 257.768603:

Source Northwest Arctic Borough, 2016



The UAF Chukchi Campunotzebuelsooperates aSolar P\or power generation. Iproduced 1.02
megawatt hours of energy in the first four months of 2013. In April alone, the solar production was 597
kWh. Solar PV for heat is noteededin the summer time wheschool is out and the need is not there.

Solar Thermal

Another technology being explored in the Northwest
Arctic is solar thermal energy. In 2008 KEA partnered
with the Kotzebue Community Energy Task Force
(CETF) to exple alternative methods for hot water

and home space heating. The result was a project
funded by the Denali Commission to install the first !
solar thermakystems above the Arctic Circle .l =

Sola thermal systems are differentdm PV in that
they harness the heat from the sun and transfer that
heat to residential hot water systems, and in some
cases base board heating systems as well. The goal
for solar thermal systems in Kotzebue is to reduce
heating fuel consumption. By Christmas 204if
systemsawvereinstalled and commissionéd S f RS NB& Q
homes in Kotzebue

Jesse Logan (KE#djusts a flat plate solar
thermal panel on Mary Omnik's house.
Photo courtesy of KEA.

In order to determine the best usage of this
technology above the Arctic Circle, it was decided to
experiment with different designs and applications:
three of the systems areof domestic hot water only
and threeof the systems are for combined domestic
hot water and hydronic base board heating. KEA and |
CETF hope to realize a 30% reduction in heating fuel |
usage for hot water and space heating with these
systemgKEA, 2013KEA reports that theilot project
has proven successdfand thatthese systems could be
installed in homes throughout the regiofhe existing
solar flatplate and evacuated tube panels in this
region should continue to bmonitored andanalyzed Evacuatedube solar thermal system

for their energy and economic performance. m_stalled on K_a53|e Drigg's house. LBE.W'd
Lindeen (Susitna Energy Systems). Right

Jesse Logan (KEMhoto courtesy of KEA.




Several newechnologiedo capture renewable energy are being consideirethe region. fein-
stream (hydrokinetic) turbines are an emerging hydroelectric technology whicl etsd find
applications inthefN\B I A 2 y Qa N ONRER010DMBr eracighdethivoiogieghat are being
discussed aran aganicRankineCycle (wasteheat to energysystem) waste to energy (WE)
conversiorandhighvoltagedirect current (HVDQdiscussed in sectiod.2

'y Wh NBI y 220 ORBEiyfHioR ¢a6 convert what would otherwise be waste heat streams to
electrical power ORC units produce electricity by recang heat from industrial processes,
reciprocating engines, and gas turbines. The electric power range in heat recovery applications is
generally from 1 MW to 10 MW. They are commercially available today at a variety off$ige8RC
process is illustrat in Exhibit12.2

Heat
Power

Gasifier $$

Source: wastetogaspower.com

The WtHor energyfrom-waste (EfW)is the process of generating energy in the fornelaictricity
and/or heatfrom the incineration ofvaste WtE is a form oénergy recoveryMost WIE processes
produce electricity and/or heat directly through combustiam,produce a combustible fuel commaodity,
such asnethane methanol ethanolor synthetic fuels\Wikipedia) The WLE process is illustrated in
Exhibit13.

® NOTE: AEA stated that the ORC should be considered only after every heat use for building heat has been
exhausted, AEA review comments on August 2013 Northwest Arctic Regional Energy Plan draft.


http://en.wikipedia.org/wiki/Electricity
http://en.wikipedia.org/wiki/Heat
http://en.wikipedia.org/wiki/Waste_types
http://en.wikipedia.org/wiki/Energy_recovery
http://en.wikipedia.org/wiki/Methane
http://en.wikipedia.org/wiki/Methanol
http://en.wikipedia.org/wiki/Ethanol

ELECTRICITY
GENERATOR

HEAT

SECONDARY —  EXCHANGER

(COMBUSTION)
CHAMBER

| SOLIDWASTE §

(GASIFICATION)
CHAMBER

© STAGE1T @ STAGE2 @ STAGE3 STAGE4 ' STAGES

Sourcewastetoenergycanada.com

A highvoltage, direct current (HVDElectric power transmissiogystem useslirect currentfor the bulk
transmission of electrical power, in contrast with the more comratiarnating currenfAC)systems
Thisi SOKy 2t 238 ¢l a RSOSt2LISR Ay GKS wmdponQid I yR
considered by mangs the transmission method of the future because of its ability to transmit current
over very long ditances with fewer losses th&C. For longlistance transmission, HVYDC systems may
be less expensive and suffer lower electrical logBasrick J. KigeNational Geographic News
December2012).The smallest HVDC system in operation is tens of meggwahich is impractical in

this region because of the great distances between communities.

Other emerging technologycludesthe CapstonéMicroTurbine andTurbogen technologyThese
technologieshave not beersufficiently developed nalested in remote Arctic conditions and are
impracticalfor development in this regioat this time.

K I


http://en.wikipedia.org/wiki/Electric_power_transmission
http://en.wikipedia.org/wiki/Direct_current
http://en.wikipedia.org/wiki/Alternating_current
http://news.nationalgeographic.com/
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COMMUNITY & ENERGY
PROFILES

This chapter provides closer
look & the five subregions,
their communities, resources
and potential energyelated
projects



4. Subregional Summaries, Community and Energy Profiles
The Northwest Arctic Region is divided into fudbregions

Upper KobukAmbler, Kobuk, Shungnak
Lower KobukKiana, Noorvik, Selawik
Noatak ValleyNoatak, Kivalina
BucklandDeering

Kotzebue

=A =4 =4 4 =4

Some of the communities in treibregiors can be considered energy clusters because of potential or
existing interties and similar energy resources. The communities withinsegchgionare described
throughout this chapteand shown in the overview map kigure4.

Figure4: Northwest Arctic Region an8ulregions
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4.1 Upper Kobuk Subregion: Ambler, Kobuk, Shungnak

Figure5: Upper Kobuk Community Subregion

4.1.Upper Kobuk Subregion: Ambler, Kobuk, Shungnak

The Upper Kobugulregionincludes Ambler,
Kobukand ShungnakThe 2010 L&. Census
reports a total population of 671Ambler is
located 129 air miles east of Kotzebue &4
miles from Shungnak. Kobuk is located about 10
miles upriver from Shungnak

Tablel7 provides contact information for the
governmental entities serving thdpper Kobuk
area.

Photo source: NANA website

http://nana.com/regional/about

us/overviewlof-region/shungnak/
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Community  Ambler ' Kobuk Shungnak

City City of Ambler City of Kobuk City of Shungnak
Government | PO Box 9 PO Box 51020 PO Box 59

Ambler, AK 99786 Kobuk,AK 99751 ShungnakAK 99773

Phone: 9074452122 Phone: 900482217 Phone: 9074372161

Fax: 9074452174 Fax: 90/048-2228 Fax: 907437-2176

cityofambler@yahoo.com| kobukcity@yahoo.com | Beverelygriest25@hotmail.cof
Tribal Native Village of Ambler | Native Village of Kobuk | Native Village of Shungnak
Government | P.O. Box 47 P.O. Box 51039 PO Box 64

Ambler, AK 99786 Noorvik, AK 99751 Shungnak, AK 99773

Phone: 9074452238 Phone: 9070482203 Phone: 907437-2163

Fax: 9074752257 Fax: 9070482123 Fax: 907437-2183

tribeadmin@haugvii.org | roy_sunl@hotmail.com

Ambler (population 258 Kobuk (population 151) and Shungnak (population 262) experienced an
average population growth of about .5% over the past 20 years. Given this rate of growth onexthe
20 years, the population athe area would be 771 by 2030.

350

300

250 +— —

200 —— —
1990 Population

150 [ 2010 Population

100 +—— —

Ambler Kobuk Shungnak

Source: US Census

The economy in this area is primarily based on a traditional subsistence lifegpgeemented with

some full time and part time work with the school, city, tribe, health clinic (Maniilag Association) and
local stores. Major food sources include caribou, moose and whitefish. Construction and Bureau of Land
Management (BLM) firefightingrovide seasonal income for some residents. Some residents also make



and sellhand-crafted baskets, masks, mukluks, parkas, hats, and mittens. Recently, there are also jobs
associated with nearby mining at Bornite and Ambler mining districts.

The unemplgment rate averages 31% and about 43% of the residents live below the poverty level.

¢tKS O2YYdzyAliASa Ay (GKA& I NBF FNB AyOfdzZRSR Ay (KS
They also each have transportation plans thatevedone for the Bureau of Indian Affairs and all of the
O2YYdzyAiGASa 6SNBE AyOfdzRSR Ay (GKS aidlidSQa b2NIKgSa
coordinates with each of the villages on a regular basiexpects to update community plans in 201

There arel73occupied homes in thelpper Kobulsubregionaccording to the 2010 Census numbers.

NANA reports that there is an average of 4.5 persons in each family household. All three communities

havea circulating, buried water systeand a gravity buried sewetystem. AVEC operates the electric

utility in all three communitiesThereareClass 3landfdih y S| OK O2YYdzy Al &z K24SOSN
flIYyRFAfE KFa | OdNNByd LISNXYAGZ ! Yot SNICED/B14 Kdzy Ay |
based on 10/3/13 DEC update).

Each community has a school operated by the NorthwegicABorough School District, @gt office,
health cliniccity andtribal offices power plants, and water plants. All communities have statmed
and opeated airports. There is also an airport about teniles northeast of Kobuk at Dahl Creé&kble
18 summarizeghe Upper Kobulsubregiom énergy facts.

Although reladively new, the backup generator in Kobiskhoused in an uinsulated shed with a dirt
floor and there is no piped fuel system to fill the day tank (AVEC email: 6/4/2013).

Upper KobukQuick Facts
Ambler, Kobuk, Shungnak

Population (U.S. Census, 2010) 671

Utility AVEC
Total Electricity Production, mWh (AEA, 201 2,805

Diesel Fuel Consumed to Produce Electricity, per year (AE3), 201 (Shungqgl; ?ST{)
Annual Heatin@il Consumption, gallons (AEA, 2010) 202,939

AverageSubregioral Residential Electric Rate, FPE€E (NAB, 2013) $0.74

Average Commercial Electricity Rate, per kWh, (AVEC, 2012) $0.6489

Annual Transportation Fuel Use, gallons (AEA, 2010) 74,821

2013 Average Diesel Fuel Prigéor power generation, per gallofNAB,

2013 $5.93




Ambler, Shungnakand Kobuk haveomeof the
highest energy costs in the region. Most years, fuel
is flown into Shungnak becautee water level in

the Kobuk River is too low for the barge delivery. A
recent report on the existing, Stat@wvned intertie
between Shungnak ahKobuk found that power
delivery to Kobuk is unreliablndthe intertie isin
need of maintenance (AVEC email: 6/4/2Q13)

A reconnaissance study indicated that a small
hydroelectric plant on the Kogoluktuk River could
be constructed and would supplemediesel fuel ’
dzaA SR FT2NJ LI2gSNJ ISy SN (A
NAGSNR KEeRNBSt SOGUNRO LI
structure than a large dam, and relies on the 'i - . _
natural flow volume of the stream or river. This Measuring water flow on Upper Dahl Creek
type of facility would havéewer environmental Photo by Michael Lilly, = Geo-Watersheds Scientific

impact compared to conventional dastorage hydroelectric plants because of the lack of a large
artificial reservoir. With proper siting, construction techniques, and operation and maintenance, a
hydropower in the region could have minimal impacts on fishexie$ other subsistence resources. The
study determined that hydro sites in this area could provide electricity from abou#pid until early
November, although the Kogoluktuk River may be able to provide power later into the winter, and
earlierinthepring. | 26 SGSNE ! 9! NBYlIAya Ol dziAz2dza | yR KI &
successfully operate and maintaeasonahydroelectric projects north of the Arctic Circle remains

dzy1y26y | yR dzy LINE 9SSy dé

AVEC applied 2 ! 91 Ay f I & (forduBdin§iR studyrtizyviRd\ay CbsmoSHDI§ i the
Upper Kobuk The project was recommended for funding, but only scored in the second $25 million tier
of funding and thusvas not part of the governor'spislature's budget

AVEChas expressed ainterested in constructing an intertie between Shungnak and Améthet
constructing a ew Ambler joint power plant and bulk fuel facility able to serve Ambler, Shungnak and
Kobuk. Thisouldimproveefficiencies, thereby helping to stabilize rising energy costse area. AVEC
has two alternative locations for the new power plant, including the existing AMEBEd power plant
site,anda NANAowned location near the old sewage lagoon. AVEC is requesting site control from the
Cityof Amblerto expand onto the oldh\rmory property adjacent to the existing facility and from NANA
for the property near the old sewage lagooAVEC is aldga the process of acquiring permits for zone
easements and site control through the NANA Title VIII committee for the intertie and a number of

° Northwest Arctic Draft Energy PlgrAEA Review, September, 2013.


http://www.gwscientific.com/

other projects including the Kogoluktuk River Hydroelectric Project, and a new location for a new

Ambler Power gint.

Tablel9 shows the energy opportunities that exist in the Upper KoBukregion

Energy Opportunity ~ Potential

Existing systems

High potential AVEC plans to repair the standby generator in Kobuk an
develop a new joint power plant in Ambler serve Ambler, Kobuk and
ShungnakAVEC also plans to construct a consolidated tank farm for th
new power plantTank Farm upgrades/certifications/rehabilitation.

Interties

High potential There is an existing electric intertie between Shungnak a
Kobuk AVEC is proposing an intertie between Ambler and
Shungnakkobuk

Wind

Low tomedium potential Within each community the wind potential is a
Class 1, or poor. Much stronger wind resources (Class 5 to 7) are locs
about 5 miles from #bukandare being investigated with a Met Tower in
Shungnak 2014.

Energy #iciency
program

High potential Currently additionalTED(The Energy Detectiva)eters are
being £nt out to the communities for tuseholds that missed out on initi
installation.

Additional TEMeters may be installed in thekoolsin 2014/2015
Betterinstructionon theuse of TED meters will be implementea
2014/2015

Heat ecovery

High potential AVEC is working with the ANTHC to renovate the recove
heat systensin Shungnak

Hydroelectric

High potential Several possible small scale hydroelectric sites have goc
potential including DalCreek andCosmodHills (KogoluktuRiver)Hills
AVEC is moving into the conceptual design and permitting stage for th
CosmodHills Hydroelectric project.

Solar

High potential Solar P¥ have been proven as a power source at the
Ambler water treament plant. This technology has been installed in
Shungnak, Kobuk, Deerirand Noorvikand is scheduled for installation in
Kiana, Sawik, Buckland, Noatak and Kivalina.

Biomass

High potential In 201Q the boreal forest in the Upper Kobuk area was
investigated and considered a viable energy option. Currently, the NAE
conducingan Upper Kobuk Biomass study to determine how to develo
that resource.

Hydrokinetic

High potential Thesenland communities have potential for-niver
hydrokinetic The technology is evolving.

Geothermal

Low potential Theonly knowngeothermal resourceis at Division Hot
Springs, located too far from the communities to be economically feasi

Gas

Low potential Gasopportunities undiscovered.

Coal

Low potential.Coalresources are not known in this area.




Representatives from thEnergy Steering Committgeovided the followingnformation.

Timeframe Community Project Estimated Costs

Short Term | Ambler Residentiakolarthermal andelectric Unknown
Actions Energyefficiency education and upgrades Unknown
1-5 years Wind/solar kits for fish camps Unknown

Biomasdoiler system irwasheteria 2014/2015 | Unknown
LEDstreet lights Complete ($350/It)
Kobuk Biomassystem atWTP2014 $401,873
Water &sewer energy-efficiency upgrades (ARUCQ Unknown
Energyefficiency education and upgrades Unknown
Wind/solar kits for fish camps Unknown
Cosmos Hilleydroelectricfeasibilitystudy $1,500,000
(completed 2014)
Cosmos Hills wind resource and intertie Unknown
assessment
LEDstreet lights Complete ($350/1t)
Shungnak Biomassstudy incommunity building 2014 Unknown
Wind/solar kits for fish camps Unknown
Wind dieselfeasibilitystudy ¢ Met tower 2014 $150,000
Shungnak/Ambleintertie Unknown
LEDstreet lights Complete ($350/1t)
Mid Term | Ambler Residentiabolarthermal andelectric Unknown
5Ai%tlons Ambler/Shungnakvind dieselfeasibility study Unknown
-10years
y Fuel tank farm inventory ancertification Unknown
Kobuk Residentiabolarthermal andelectric Unknown
Cosmos Hilleydroelectricconstruction Unknown
Fuel tank farm inventory and certification Unknown
Shungnak Residentiabolarthermal andelectric Unknown
Fuel tankfarm inventory and certification Unknown

Long Term | Ambler New consolidatedhorizontalfuel tankfarm Unknown

1’8“3“0”5 Shungnak | New consolidatedhorizontalfuel tankfarm Unknown

<years
y Kobuk New consolidated @rizontalfuel tankfarm Unknown
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Ambler

Community and Energy Profile


































































































































































































































































