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The Alaska Department of Environmental Conservation, in carrying out this planning
effort on behalf of the State of Alaska, recognizes the individual efforts of state agencies,
local governments, and Tribes in contributing mitigation measures that respond to the
EPA’s goals of climate pollution reduction and the State’s goal of energy affordability. This

collaborative, intergovernmental effort helps to achieve one of Governor Mike Dunleavy’s
priorities — sustainable energy for Alaskans.
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Definitions, Geography, and Acronyms

Definitions

Borough The county-level equivalent regional government for Alaska.

The 164 city and borough governments incorporated under state law, as well as the

Municipal government . o
pale Metlakatla Indian Community incorporated under federal law.

A process of analyzing and optimizing building systems so that it operates more

Retro-commissioning . .
closely to original designed energy usage parameters.

Sovereign, self-governing, and distinct political entities within the geographic
Tribal government bounds of the United States — for the purposes of CPRG, the 228 federally-
recognized tribes in Alaska.

Geography
As the largest state in the country, there are many ways that regions can be defined, and the specific
definitions often depend on the context. The three main ways that Alaska is subdivided are:

* ANCSA region — Defined by the Alaska Native Claims Act of 1971, these regions follow the boundaries
of twelve the regional Alaska Native Corporations. These regions tend to correspond with Alaska
Native cultures and languages.

* Borough/Census Area — Where county-level governments, aka boroughs, have formed these
statistical areas correspond to their boundaries; otherwise, they follow Census Bureau defined
regional statistical areas known as Census Areas.

* Economic regions — The following table defines some of the broader geographic regions that are used
in general discussions of Alaska’s regions.

A geographic and economic region of Alaska bounded by the Alaska Range to the

Interior Alaska south and the Brooks Range to the north.

A geographic and economic region of Alaska generally referring to areas on, or
Northern Alaska close to, the Arctic Ocean including the North Slope Borough, Northwest Arctic
Borough and the Nome Census Area.

The region of Alaska defined by the Alaska Railroad, stretching from Seward,
Railbelt through Anchorage, to Fairbanks. This region shares an electric grid and other
infrastructure and acts as an economic center of the state.

A geographic and economic region of Alaska that includes Anchorage, the Mat Su

SolteEnte ik Valley, and the Kenai Peninsula.

A geographic and economic region of Alaska that generally is considered to stretch

Southeast Alaska from Yakutat to Ketchikan.

A geographic and economic region of Alaska that includes the Alaska Peninsula, as

=R E well as the Aleutian and Pribilof Islands.

For this report, it is also relevant to name the regions where tribal planning processes are taking place
for CPRG. The Alaska Native Tribal Health Consortium (ANTHC), with its statewide service, has the largest
coverage for producing tribal PCAPs, with much Southwest and Southeast Alaska included in their scope
of work. Working through their Rural Energy program, they are collaborating closely with Nuvista and
Kodiak Alaska Native Association (KANA), as well as other tribal organizations.
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Other tribal consortia engaged in CPRG directly are Tanana Chiefs Conference covering their Interior
region, Bristol Bay Native Association, and Kawerak in the Bering Strait region. Tribal partnerships
advance work with the Village of Solomon, King Island Native Community, Native Village of Council, and
Nome Eskimo Community in Nome; as well as the Chugach Regional Resources Commission and the
Native Village of Eyak in Cordova. Chickaloon, Metlakatla, Unalakleet, and the Village are all working
independently on tribal PCAPs.

Acronyms
ACS Census Bureau American Community Survey
AEA Alaska Energy Authority
AELP Alaska Electric Light & Power
AHFC Alaska Housing and Finance Corporation
AHS Alaska Heat Smart
AML Alaska Municipal League
ANCSA Alaska Native Claims Settlement Act
ANTHC Alaska Native Tribal Health Consortium
ARDOR Alaska Regional Development Organization
ARIS Alaska Retrofit Information System
AWIB Alaska Workforce Investment Board
AWP Alaska Workforce Partnership
BBNA Bristol Bay Native Association
BTU British Thermal Unit
CAP Climate Action Plan
CBJ City and Borough of Juneau
CCS Carbon Capture and storage
CCus Carbon capture, utilization, and storage
CEJST Climate and Economic Justice Screening Tool
CO2e Carbon Dioxide Equivalent
CPRG Climate Pollution Reduction Grant
CSEAP Comprehensive Sustainable Energy Action Plan
DCRA Division of Community and Regional Affas
DEC Alaska Department of Environmental Conservation
DEED Alaska Department of Education and Early Development
DERA Diesel Emissions Reduction Act
DNR Alaska Department of Natural Resources
DOE U.S. Department of Energy
DOL&WD Alaska Department of Labor and Workforce Development
DOT&PF Alaska Department of Transportation and Public Facilities
ECI Energy Cost Index
EIA U.S. Energy Information Administration
EJScreen EPA Environmental Justice Screening and Mapping Tool
EPA Environmental Protection Agency
EVSE Electric Vehicle Supply Equipment
GHG Greenhouse Gases
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GPC GHG Protocol for Cities — ICLEI framework for conducting GHG inventories
GWh Gigawatt hour

GWP Global warming potential

ICLEI International Council for Local Environmental Initiatives
IPCC Intergovernmental Panel on Climate Change

IPP Independent Power Producer

IRA Inflation Reduction Act

KPB Kenai Peninsula Borough

LIDAC Low Income / Disadvantaged Communities
LIHEAP Low Income Housing Energy Assistance Program
MMBTU Million BTU

MSW Municipal Solid Waste

MT Metric Ton

MWh Megawatt hour

NOFO Notice of Funding Opportunity

PCAP Priority Climate Action Plan

POW Prince of Wales Island

PSEAP Priority Sustainable Energy Action Plan

QAPP Quality Assurance Project Plan

REAA Regional Education Attainment Area

REF Renewable Energy Fund

SBDC Small Business Development Center

SEC Southeast Conference

TCC Tanana Chiefs Conference

UA University of Alaska

USDA U.S. Department of Agriculture

VEEP Village Energy Efficiency Program
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Executive Summary
Purpose and Scope

The State of Alaska has produced its Priority Sustainable Energy Action Plan (PSEAP) in accordance
with the guidance of the Climate Pollution Reduction Grant (CPRG) program, and which satisfies the
requirements of a Priority Climate Action Plan (PCAP). The State’s purpose in producing this plan is to
enable participation by State agencies and political subdivisions in submitting applications to the EPA’s
CPRG Implementation Grant program.

The scope for the PSEAP is focused on mitigation measures that are consistent with guidelines of the
CPRG implementation NOFO, to ensure as broad an opportunity as possible to deliver benefits to Alaska
communities. The State recognizes that a more substantial undertaking is ahead, in producing the
Comprehensive Climate Action Plan (CCAP) over the coming year, and that this effort will require more
detailed analysis and thorough review of opportunities climate pollution reduction.

Ultimately, the State of Alaska has placed an emphasis on including in this initial round of planning
mitigation measures that are readily available for implementation and which capacity of eligible entities
is identified and ready to submit for the grant program. This effort has the most potential to result in
real, tangible improvements for Alaska communities in the shortest amount of time possible.

Plan Overview

The PSEAP is organized into chapters that align with CPRG PCAP guidance. It includes external sources of
information, including and especially as it relates to Alaska’s Greenhouse Gas (GHG) Emissions Inventory.
The PSEAP also includes a Low Income / Disadvantaged Communities (LIDAC) analysis as a standalone
worksheet that evaluates equity and environmental justice by census tract, and using available tools
provided by the EPA.

This initial planning effort included literature review, data analysis, and active stakeholder engagement.
This plan includes chapters required by EPA, as well as initial versions of optional chapters that help to
describe the context experienced by Alaska communities. These are summarized below.

Responsible Agency

The Governor designated the Alaska Department of Environmental Conservation (DEC) to lead the
CPRG planning effort, and the DEC Division of Air Quality has been responsible for the development

of the PSEAP. DEC contracted with the Alaska Municipal League (AML) as the sub-awardee to conduct
the greenhouse gas emissions inventory (produced by Constellation Energy), collaborate with Tribal
governments conducting their parallel planning efforts, facilitate stakeholder engagement, and produce
the PSEAP and CSEAP.

State-specific Considerations for Plan

DEC has adopted by reference any mitigation measure contained within:

* Alaska DOT&PF’s Carbon Reduction Strategy, which includes multiple lines of effort that support
transportation-related emission reduction strategies.

* Municipal Climate Action Plans, including those of Juneau, Anchorage, Homer; and where relevant
findings from Sitka and Fairbanks’ CAP development processes.

DEC recognizes the opportunity to collaborate with Tribal governments through this process and its
comprehensive planning will advance ways in which complementary, non-duplicative efforts can achieve
mutually beneficial goals. Tribal mitigation measures that also advance the State’s goals of affordability
and energy security will be prioritized, and the potential for multi-jurisdictional implementation will be
leveraged to the greatest extent possible.
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Review of Existing Local Climate Action Plans (CAPs)

Since Homer completed the state’s first CAP in 20072, five other Alaska communities have worked to
produce CAPs and their associated emissions inventories. As a planning document, a local CAP must
be developed by the local or tribal government, reviewed by the public in a stakeholder engagement
process, and finally adopted by the entity’s governing body. Only three Alaska communities have
completed this process, with three others in progress.

Most communities who engaged in a CAP process produced some version of an emissions inventory.
Both Anchorage and Homer used the ICLEI ClearPath Tool following ICLEI U.S. Community Protocol
standards. Anchorage modeled their Emissions Inventory after the Ann Arbor 2019 Community-Wide
Greenhouse Gas Inventory Report. Emissions inventory documentation often focuses primarily on a
municipal scope rather than a community scope, such as in Homer and Sitka.

Likely because of the relatively labor-intense process behind developing an emissions inventory,
additional inventories have been challenging. Juneau, which has inventories for 2007, 2010, and 2021, is
the only community with more than two years of inventories on record.

Beyond the plans discussed above, relevant planning efforts in Alaska have largely focused on either 1)
affordable, sustainable solutions for rural microgrids or 2) adaptation efforts to respond to the impacts
of greenhouse gases. All Alaska municipalities with planning commissions are required to submit
comprehensive plans under Alaska statute as a “compilation of policy statements, goals, standards,
and maps for guiding the physical, social, and economic development, both private and public, of a
community... [including] statements of policies, goals, and standards; a land use plan; a community
facilities plan; a transportation plan; and recommendations for implementation of the comprehensive
plan.”? As the primary document guiding the actions of municipal officials, comprehensive plans have
many implications for emissions reduction efforts.

A review of borough-level comprehensive plans found many recommended actions with emissions
reduction potential. The projects in Juneau’s 2011 Climate Action Plan were adapted into the
Sustainability section of the 2013 Comprehensive Plan, which now serves as the foundation for more
relevant planning efforts such as the 2018 Juneau Renewable Energy Strategy. Comprehensive plans
provide the authority for municipal officials to pursue emissions reduction projects. For example, the
Kodiak Island Borough Plan® put alternative energy solutions for rural communities in the borough as
high priority actions. In the Energy chapter of the North Slope Borough’s Comprehensive Plan*, energy
efficiency technologies like weatherization, waste heat recovery, and innovative housing technology
are included. The Northwest Arctic Borough Comprehensive Plan® establishes the goal to “invest in
renewable energy, promote energy efficiency, and reduce reliance on imported fuels,” which is furthered
via proposed actions and community-level data review via their regional energy plan®.

Hazard mitigation planning, which is often a FEMA-funding requirement for many localities, may lead
communities to consider some similar efforts as climate adaptation planning. While these do not pertain
directly to GHG reduction measures, there may be overlap between proposed adaptation measures

and CPRG projects — e.g., projects that increase micro-grid resilience and reduce emissions in these
communities. A review of Alaska adaptation plans revealed lack of funding as a major implementation
issue and climate action projects may help alleviate this.

https://www.cityofhomer-ak.gov/citycouncil/climate-action-plan

AS 29.40.030 via https://touchngo.com/Iglcntr/akstats/Statutes/Title29/Chapter40/Section030.htm
https://www.kodiakak.us/DocumentCenter/View/1507/2008-Comprehensive-Plan-Updatepdf
https://www.north-slope.org/wp-content/uploads/2022/02/10 Energy - NSB_Comprehensive Plan.pdf
https://nwab2030.org/
http://www.nwabor.org/wp-content/uploads/NWAB-Regional-Energy-Plan-Update-Final-Reduced.pdf
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Working with the Office of Indian Energy, many communities around Alaska have created Strategic
Energy Plans’ that set renewable generation goals. These plans are confidential, proprietary information
belonging to the entity (primarily tribal governments and native corporations) that have completed
them, so they are unfortunately not available via any public repository. Those completing CPRG planning
for Alaska’s tribal governments might benefit from requesting and reviewing them.

Summary of Priority Plan Engagement

The development of this plan included substantial engagement with state agencies, local governments,
and Tribes (including tribal consortia). Stakeholder meetings were held separately with state agencies
and municipal governments to discuss ways in which to maximize the potential benefits to Alaska
through large-scale, broad mitigation measures. These facilitated discussions were followed up on
with individual communication to further develop proposed measures, including to contemplate
implementation grant applications.

The hallmark of the State’s approach has been collaboration with Tribes and tribal consortia. The State’s
development of its GHG emissions inventory includes sharing with all tribal planning and applicants. This
data-sharing includes the ability for each Tribe or consortia to utilize the mitigation measures evaluation
available through this online tool. AML facilitates bi-weekly calls with the state’s CPRG Working Group
that includes all planning partners.

Further details on engagement for the development of this plan are given in section I, with plans for
future engagement detailed in section VII.

Plan Elements and Key Takeaways

The PSEAP is a preliminary analysis of the potential for climate pollution reduction in Alaska, and
corresponding mitigation measures. DEC expects a more thorough review as part of the comprehensive
planning process, including a robust stakeholder engagement and public consultation.

This plan includes all of the components required by EPA and has included many of the optional
elements to introduce appropriate context for relevant issues.

Key Takeaways include:

* The ability of the State to build the infrastructure for a statewide GHG emissions assessment available
to all communities is an important feature of the PSEAP.

* The State’s collaboration with tribes and tribal consortia will be critical to successful implementation.

¢ This initial assessment was limited by available project time before PCAP deadline.

* There is concern voiced by many eligible entities and stakeholders that the tie and timing
between the PSEAP and the tribal PCAPs and the implementation grants limits the extent to which
disadvantaged communities may receive the most benefit.

¢ Community need exceeds available resources, and EPA must take an equitable distribution of
resources into account.

2022 Greenhouse Gas Inventory

Section Il of this plan contains a summary of the statewide GHG inventory completed for calendar
year 2022. This inventory work will also result in community-level reports, resulting in opportunities to
evaluate GHG reduction measures broadly at the local, regional, and statewide levels. The emissions
inventory and community reports include:

¢ Stationary Combustion by fuel type, and percentages by sector.

* Transportation by fuel type, and percentages by road and non-road activity.

7  https://www.energy.gov/indianenergy/articles/alaska-strategic-energy-plan-and-planning-handbook
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* Purchased Electricity by energy type, with percentages contributed.
* Industrial Processes will be addressed during comprehensive planning.
* Methodology, consistent with the approved QAPP.

The methodology used in the inventory involved the collection or modeling of energy, fuel, and vehicle
data, and the calculation of GHG emissions based on fuel types and uses from different sources and
sectors. The inventory uses EPA’s standard GHG emissions factors and GPC framework to determine
metric tons of carbon dioxide equivalent (MTC02e) for three greenhouse gases: carbon dioxide (CO2),
methane (CH4), and nitrous oxide (N20).

CO2e is an abbreviation for carbon dioxide equivalent, the internationally recognized measure of
greenhouse gas emissions. Converting emissions of non-CO2 gases to units of CO2e allows greenhouse
gases (GHGs) to be compared on a common basis: the ability of each GHG to trap heat in the
atmosphere. In this report, non-CO2 gases have been converted to CO2e using internationally recognized
Global Warming Potential (GWP) factors from Intergovernmental Panel on Climate Change (IPCC)
assessment reports.

The IPCC developed GWPs to represent the heat-trapping ability of each GHG relative to that of CO2.
For example, the GWP of methane is 258 because one metric ton of methane has 25 times more ability
to trap heat in the atmosphere than one metric ton of carbon dioxide. The GWP of nitrous oxide is 298.
The CO2e measure is used worldwide to report the equivalent weight of carbon dioxide in metric tons
(MTCO2e) (1,000 kilograms or 2,205 pounds). The global warming potential from each greenhouse gas
is based on the amount of carbon dioxide that would have the same global warming potential measured
over a specified time period.

Emissions Reduction Strategies & Measures

The State has identified more than $700 million in potential mitigation measures that could be
advanced by state agencies, the university, and local governments. This could easily be expanded in the
development of the comprehensive planning process, and at a more micro level. The State’s PSEAP has
focused on broadly applicable measures that have maximized the impact of federal investment. GHG
reduction measures include the following, organized by category.

Residential Weatherization & Energy Efficiency
¢ Alaska Housing Finance Corporation — Weatherization Assistance and Energy Rebate Programs
¢ Southeast Conference — Residential Beneficial Electrification

Non-Residential Weatherization & Energy Efficiency

¢ Juneau Wastewater Treatment Plant Boiler Upgrades
* UAA Anchorage Campus Efficiency/Electrification

* UAF Efficiency, Weatherization, and Heating

* DOT&PF Facilities Energy Improvement Program

* Other Public Facilities & Assets

Solid Waste
* Central Peninsula Landfill Methane Reduction
¢ Tlingit & Haida Composting Program

Transportation
¢ Green Corridor —Juneau Port Electrification
* AEAEV Charging Infrastructure

8  https://www.epa.gov/system/files/documents/2023-03/ghg_emission_factors_hub.pdf
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Electric Generation

¢ Dixon Diversion

¢ Community Generation & Transmission Projects
* DERA, VEEP, & Rural Alaska Distribution

¢ Solar for All

* Renewable Energy Fund

Other measures
* DNR Carbon Capture and Utilization Sequestration Program

Benefits Analysis

The following figure —
produced using EPA’s IRA
Disadvantaged Communities
tools — indicates that almost
the entirety of Alaska
qualifies under federal
criteria, which combines
Climate and Economic Justice
Screening Tool (CEJST) and
EPA Environmental Justice
Screening and Mapping Tool
(EJScreen) datasets.

The State of Alaska’s PSEAP

recognizes the incredible

impact GHG reduction

measures will have on LIDACs

in the state. Measures

included in the PSEAP FIGURE 1: EPA IRA Disadvantaged Communities

are responsive to CPRG’s

requirement that at least 40% of project benefits accrue to disadvantaged communities.

DEC has included this preliminary analysis of benefits for LIDACs anticipated to result from the GHG
reduction measure(s) in their PSEAP and recognizes that EPA anticipates requiring an accounting of such
benefits as part of any future CPRG implementation grant application. DEC has used the CEJST along with
EPA’s EJScreen as a supplement to CEJST.

Low Income / Disadvantaged Communities (LIDAC) Benefits Analysis for PSEAP and
Mitigation Measures

This is included in the Appendix as a spreadsheet with multiple tabs that indicate LIDAC analysis broadly
for the PSEAP, and individually for mitigation measures.

Review of Authority to Implement

All reduction measures have been evaluated for the proponent’s authority to implement, which falls
into three categories. Measures have been submitted by State agencies, the University of Alaska, or
local governments (political subdivisions). All have the necessary authority to implement GHG reduction
measures proposed in the PSEAP, and a detailed review of authority is included as Chapter VI.

The following describes organizational authority in brief:
¢ Alaska Housing Finance Corporation — quasi-independent State housing authority
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¢ Alaska Energy Authority — State energy agency

* University of Alaska — State political subdivision

* Alaska DOT&PF — State transportation agency

* Alaska DEED — State education agency

¢ City and Borough of Juneau — political subdivision, consolidated municipal government

* Kenai Peninsula Borough — political subdivision, county-equivalent

* Southeast Conference — Alaska regional development organization and council of governments

While priority measures are described relative to specific organizational sponsors, the State’s PSEAP
is crafted such that any entity with similar or relevant authority to implement may do so. Thus, all
categories of measures are available to all political subdivisions of the State.

At the same time, DEC recognizes the authority of tribal governmental planning and implementation
and adopts by reference the reduction measures identified by Tribes, to the extent they do not come
into conflict with State authority to implement or otherwise manage its resources, lands, and activities.
Cross-walking of measures will be conducted during the comprehensive planning process.

Intersection with Other Funding Availability

In addition to particular mention in section Ill, the PSEAP acknowledges the intersection of the Climate
Pollution Reduction Grant program with other federal investments, including:

e EPA’s Solar for All

* DOE’s Grid Resilience and Innovation Partnership

* DOE’s Training for Residential Energy Efficiency Contractors (TREC)

* DOE’s Home Energy Rebate Program

* DOE’s Renew America’s Nonprofits Program

* DOE’s Weatherization Assistance Program

* FHWA’s Carbon Reduction Strategy allocation

* Investment Tax Credit (ITC) and related IRA incentives

Ultimately, nearly every currently available federal grant opportunity includes reference to the need for
projects to advance carbon reduction. The State will evaluate individual opportunities alongside CPRG
investments to leverage to the greatest extent possible.

Initial Workforce Planning Analysis

While continued assessment of workforce needs for these measures will occur, this plan contains

an initial workforce planning analysis in section IV. The State’s strategy to strengthen and cultivate a
workforce capable of implementing the array of GHG reduction measures outlined within the PSEAP
follows an important structure:

1. Establish and cultivate increased coordinative capacity within and between the workforce and
relevant sectors. This implementation strategy will support career pathways through a diverse
network of training providers.

2. Expand outreach efforts to underserved and disadvantaged areas with high unemployment and
underemployment. This implementation strategy will provide funding for statewide and targeted
outreach efforts.

3. Increase capacity of existing place-based training programs for upskilling and reskilling Alaskans for
employment in high-demand industries, implemented by prioritized region. Alaska has numerous
existing training programs and facilities that have the potential to meet the training needs of
Alaskans but currently lack the capacity to meet the demand.

4. ldentify and deliver new or improved rural place-based training to underserved areas for upskilling
and reskilling Alaskans for employment in high-demand industries, implemented by prioritized
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region and sector. This implementation strategy will focus on adding new place-based training and
support systems to prioritized regions, including delivering remote training as necessary.

5. Provide wraparound support services. Implementation efforts should provide support for workers
entering into training programs, including housing and childcare, travel, and supplies that alleviate
the challenges identified by worker voices.

6. Strengthen economic development and the contractor ecosystem. This implementation strategy
will include maintaining and cultivating partnerships with Alaska SBDC and regional development
organizations (ARDORs).

Implementing projects that contribute to reducing GHG emissions will take into account Good

Jobs Principles. Alaska is committed to fostering safe, healthy, and inclusive workplaces with equal
opportunity, free from harassment and discrimination. State agencies and local governments will
provide multiple pathways for creating high-quality, middle-class jobs in the residential-serving
distributed solar energy industry based on principles outlined below. In addition, eligible entities have
considered ways to invest in training, education, and skill development and support the corresponding
mobility of workers to advance in their careers. Agencies will assess collective bargaining agreements
as identified throughout the life of the project.



l. Overview
A. Introduction

i. CPRG Overview

From the Inflation Reduction Act, the EPA released a number of formula planning grants to states,
municipalities, and tribes under the CPRG program. These grants fund the creation of three types of
planning documents through 2025 — a Priority Climate Action Plan (PCAP), a Comprehensive Climate
Action Plan (CCAP), and a Status Report.

In Alaska, several tribes and tribal consortia are creating plans at the community level, while the state
is producing its plans — starting with a Priority Sustainable Energy Action Plan (PSEAP) to meet the
requirements of the PCAP — via collaboration between the Department of Environmental Conservation
and the Alaska Municipal League. Major partners in this collaboration include The Alaska Native Tribal
Health Consortium’s Rural Energy Program, Tanana Chiefs Conference, Kawerak, and the Bristol Bay
Native Association.

ii Scope of Plan

This plan contains a list of quantified GHG reduction measures that could be implemented by state
agencies, municipalities, tribal consortia, and councils of government. In line with EPA guidance for
this document, measures do not have to address all sectors nor meet a specific target for reductions.
Measures for this plan are required to be “near-term, high-priority, implementation ready measures.”

These measures generally focus on a statewide and regional scope that complements the community-
level planning effort being conducted by grantees under CPRG tribal planning. Some of these measures
are explained in greater detail, given greater availability of information and greater likelihood of agency
applications to implement.

Given the impetus to identify high impact measures that are ready to implement, this plan looks at
existing programs or projects that can be boosted or completed with CPRG funding to deliver significant,
long-lasting emissions reductions are ideal for the priority CPRG plan since they may be able to more
easily complete a quality CPRG implementation grant application and receive funding.

iii Alaska Context

Alaska’s greenhouse gas (GHG) emissions profile is distinct due to its unique geographical,
environmental, and economic conditions. In 2020, Alaska’s total CO2 emissions were reported at 33.4
million metric tons (MMT), an increase from previous years but still lower than the peak of 45.4 MMT in

12
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2005° Alaska spends dramatically for energy on a per capita basis. In 2021, Alaska ranked first with a per
capita energy expenditure of $8,711, amounting to nearly 11.15% of its GDP*. This ranking has remained
consistent since 2015. The EIA attributes this to factors such as Alaska’s Arctic environment, which results
in long and harsh winters, and the presence of a large and developed oil and natural gas industry.

In 2021, Alaska ranked 39%" out of all states in terms of energy-related CO2 emissions. In comparison,
states with larger populations and economies, such as Texas and California, recorded 2021 emissions

of 663.5 MMT and 324 MMT?, respectively. On a broader scale, Alaska’s GHG emissions for 2020
constituted approximately 0.66% of the total nationwide GHG emissions. When considering global
anthropogenic GHG emissions, which account for 36.44 billion tons*? per year (TPY), Alaska contributes a
mere 0.000092672% of CO2e to these global emissions.

Despite Alaska’s relatively minor role in overall national and global greenhouse gas emissions, the state
stands out for its high per capita emissions, ranking third out of state in 2021 with 53 MT per capita
energy-related CO2 emissions®. This contrast is deeply rooted in Alaska’s distinctive context. On one
hand, its small population size typically leads to a lower total emissions output. However, Alaska’s vast
and rugged Arctic environment significantly elevates per capita energy and fuel needs, especially during
prolonged, harsh winters. Furthermore, the state has a well-developed and mature oil and natural gas
industry in both the North Slope and Cook Inlet which provides fossil fuel energy resources for interior
markets and is exported to the contiguous United States. Thus, Alaska’s unique combination of a low
population, an energy-intensive climate, and a major energy industry culminates in its high per capita
emissions despite its smaller overall emissions contribution.

On a national scale, the U.S. transportation sector is the largest contributor to greenhouse gas
emissions®, primarily driven by road vehicles like cars and trucks. However, Alaska’s transportation
emissions profile is distinct due to its heavy reliance on aviation and marine transportation. While road
vehicles dominate the transportation emissions in the contiguous U.S., Alaska’s vast landscapes and
limited road networks necessitate a more diverse transportation mix. While Alaska’s transportation
emissions trends reflect its unique geographical and infrastructural challenges, its contribution to the
nation’s overall transportation emissions is relatively small.

Alaska’s emissions trajectory over the past thirty years presents a complex interplay of variables,
influenced by infrastructure, technology, and resource utilization. The electrical generation sector reveals
patterns of fuel combustion efficiency and technology adaptation, with coal combustion emissions
indicating potential areas for technological intervention since 2013. The oil and gas sector’s emissions
data, juxtaposed with production metrics, offers insights into extraction and refining efficiencies. In
transportation, the consistency of gasoline highway vehicle emissions, contrasted with the rise in diesel
emissions, points to vehicular technology trends and fuel consumption patterns. The residential sector’s
data, particularly the spike in natural gas use, suggests infrastructural developments and shifts in energy
consumption methodologies. Meanwhile, the agriculture and waste sectors underscore the engineering
challenges and opportunities in waste management and sustainable farming practices. The role of
emission sinks, from an engineering lens, emphasizes the importance of ecological infrastructure in
carbon sequestration. Collectively, this analysis underscores the need for innovative engineering solutions
to optimize resource utilization, enhance efficiency, and mitigate environmental impacts in Alaska’s future.

9  (Alaska Department of Environmental Conservation, Division of Air Quality, 2023)

10 https://www.eia.gov/state/seds/data.php?incfile=/state/seds/sep_sum/html/rank pr.html&sid=US
11 https://www.eia.gov/environment/emissions/state/excel/tablel1.xIsx

12 (Alaska Department of Environmental Conservation, Division of Air Quality, 2023)

13 https://www.eia.gov/environment/emissions/state/excel/table4.xlsx

14 https://www.epa.gov/greenvehicles/fast-facts-transportation-greenhouse-gas-emissions
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Electrical Generation. In the realm of electrical generation, there has been a noticeable plateauing and
slow decline in emissions from three of the four fuel combustion types since 1990*°. However, coal
combustion emissions have seen an uptick since 2013. On the other hand, emissions from petroleum
distillate (diesel) have slightly tapered off in the last two years of the reporting period, and natural gas
emissions have consistently declined since their peak in 2012.

Oil and Gas. The oil and gas sector has witnessed a decrease in emissions between 1990 and 2020,
primarily attributed to a decrease in crude oil production and refining. Specifically, CH4 emissions from
oil production have declined by 0.325 MMT in the last five years. In contrast, natural gas production
emissions saw a minor increase between 2017 and 2019 before decreasing by 0.134 MMT.®

Transportation. Transportation emissions have shown varied trends. Gasoline highway vehicles emissions
have remained consistent over the past three decades, with a slight uptick to over two million TPY of
CO2e by 2018. Diesel highway vehicles have seen a steady increase in emissions since 1990, culminating
just below 800,000 TPY of CO2e by the end of the analysis period. Off-road vehicle emissions, which
include aviation and marine sources, peaked in the mid to late 2000s but have experienced a slight
decline in recent years. When examining on-road vehicle emissions trends from 1990 to 2018, emissions
from gasoline highway vehicles have remained relatively consistent, with a slight increase to over two
million tons per year (TPY) of CO2e by 2018. Passenger vehicle emissions have also seen an increase,
reaching over 1.33 million TPY since 1990."

Residential and Commercial. The residential sector has shown interesting trends. Statewide residential
emissions have largely remained stable since 2013. However, there was a significant increase in
residential natural gas use between 2019 and 2020, leading to a rise in emissions of 430,000 tons of
CO2e since 1990. This increase is noteworthy, especially considering the state’s population grew by
181,000 during the same period.*®

Agriculture and Waste. Agriculture and waste sectors also contribute to the state’s emissions. Agriculture
produces GHGs through mechanisms like fertilizer converting to nitrous oxide and decomposition from
agricultural waste that produces methane. These were estimated to account for just 109,000 tons

CO2e in 2020%, less than 0.5% of total state emissions. Waste decomposition, especially anaerobic
decomposition of waste food, can release methane.

Emission Sinks. Lastly, emission sinks or reservoirs play a crucial role in the state’s emissions profile.
These are areas where carbon is removed from the atmosphere and sequestered. While wildfires
produce CO2, N20, and CH4, the gases from wildfires are often absorbed by more productive
recolonized vegetation.®

Summary. Understanding Alaska’s emissions trends over the past three decades is pivotal for shaping
future policies and strategies. These trends reflect the state’s evolving economic activities, technological
advancements, and policy measures. While some sectors have seen increases in emissions, others

have witnessed declines, emphasizing the need for a comprehensive approach to achieve broader
environmental and sustainability goals.

15 (Alaska Department of Environmental Conservation, Division of Air Quality, 2023, p. 19)
16 (lbid. p. 21)

17 (Ibid. p. 31)

18 (lbid. p. 40)

19 (lbid. p. 43-44)

20 (McGuire, Genet, He, et al., 2016)
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Alaska’s Grid Conditions

There are two distinct grid categories in the State of Alaska: Railbelt and remote. The majority of the
state’s population (~70%)? resides in urban areas of what’s known as the Railbelt. This relatively small
interconnected electrical system is home to significant Department of Defense assets, tribal governments,
highly diverse populations, and a remarkable variety of carbon and non-carbon energy resources.

Alaska’s Railbelt is serviced by five electric utilities (four cooperatives and one municipal utility) and

is an interconnected grid that loosely follows the route of the Alaska Railroad. The State of Alaska,
through the Alaska Energy Authority (AEA), owns significant transmission and generation infrastructure
on the Railbelt system. The residents and businesses along the Railbelt consume approximately 75%%
of the state’s electricity across a service area similar to the distance from West Virginia to Maine. On an
annual basis, the Railbelt generates approximately 5000 GWh?. Interconnection between regions is by
single transmission lines, which limits economic transfers and negatively affects system resiliency. The
opportunity for residential solar is high in this market.

The remaining ~30% of the state’s population resides in over 200 rural and tribal communities and

rely on local and regional power generation. These remote, islanded grids are owned and operated by
approximately 100 utility operators, including cooperatives, tribal, and municipal entities. Most of these
rural Alaska communities are only accessible by plane or marine vessel, with over half classified by the
Denali Commission as distressed communities.

Except where these utilities have legacy hydroelectric generation, such as in large portions of Southeast
Alaska, these communities** are generally supported on the Power Cost Equalization (PCE) program
that subsidizes electric rates for rural consumers to bring them in line with those paid by consumers

in Anchorage, Fairbanks, and Juneau. Since 1985 when it was implemented to spread the benefit of
subsidized energy projects in urban Alaska to rural Alaska, PCE has been a critical feature of Alaska’s
energy landscape that has helped soften the energy burden faced by rural communities.

To move towards a resilient economy, characterized by less reliance on fossil fuels for energy, the State
must embrace local, clean energy that can power value-added economic development. Diversification

in this way will strengthen the State’s economy overall and increase opportunities for local residents.
Private sector innovation is increasingly driving economic development in the state. This trend can be
supported within priority industries, with incentives in places where clean energy is used. Supporting
centers of innovation such as business accelerators and incubators that assist start-ups focused on value-
added activities is critical to creating private sector innovation and fomenting entrepreneurship.

B. Vision, Goals & Objectives

i Vision Statement

Alaska’s vision is for a sustainable energy action plan that results in improved economic development,
community resilience, public health, and affordability for residents while delivering transformative and
beneficial emissions reductions.

ii Goals
This vision can be met with goals that are realistic and consistent with Alaska’s current conditions and
aspirational future. The State of Alaska’s goals are to:

21 https://live.laborstats.alaska.gov/data-pages/alaska-population-estimates

22 https://www.epa.gov/system/files/documents/2024-01/egrid2022 summary_tables.pdf
23 lbid.

24  https://gis.data.alaska.gov/datasets/DCCED::power-cost-equalization-pce-program/about
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1. Leverage available federal funding to achieve a widespread and impactful transformation at the
residential, commercial, and public sector levels, and across sectors.

2. Deliver equitable benefits such that disadvantaged communities have access to resources that
decrease their vulnerability and improve resilience.

3. Align activities with beneficial economic impacts that include improving job quality, increasing
workforce opportunity, and strengthening business development.

4. Achieve corresponding environmental and public health benefits, including improving air quality.

5. Significantly diversify power generation with an emphasis on local, reliable, and affordable energy.

In aiming to reduce its carbon footprint, the state is focusing on key sectors like transportation and
energy production that contribute significantly to emissions. Recognizing the complexities in managing
emissions, the state highlights the following aspirations, which are indicative rather than time-bound
goals. Further development, and refinement of these targets to sector-level, quantified metrics, will be
completed in coordination with relevant stakeholders as part of the comprehensive planning process.

* Emissions reductions of 15%: This milestone reflects the potential impact of reducing GHG emissions
from 2022 levels by 15%. This would entail targeting high-emission sectors with immediate measures
to reduce emissions.

* Emissions reductions of 30%: This milestone represents the challenging goal of cutting GHG emissions
by 30% from 2022 levels. Achieving this would likely require a comprehensive transformation of the
state’s energy infrastructure, adopting sustainable practices across all sectors, and harnessing Alaska’s
natural resources for carbon sequestration.

iii Objectives

¢ Support and incentivize energy efficiency, renewable energy, decarbonization, and beneficial
electrification across all sectors.

¢ Sustainably increase value-added economic activities (e.g., fisheries, transportation, agriculture,
mariculture and marine biotechnology, and petrochemicals) that leverage clean energy and maximize
in-place opportunity for residents.

* Develop new carbon-neutral models of community economic development that support
diversification, leverage local investment, and strengthen the clean energy economy.

* Support diversification, investment, and established business expertise within sectors addressing
carbon reduction.

* Promote and export technological and process innovation related to carbon emission reduction and
sequestration.

* Increase and promote growth opportunities in careers that contribute to addressing carbon
reduction, including engineering, architecture and design, business, and entrepreneurship.

* Increase the financing opportunities available for affordable and low-carbon clean energy and energy
efficiency activities.

¢ Consider mechanisms to ensure that oil and gas development is conducted more efficiently and with
decreased emissions, and with continued private investment.

¢ |dentify ways to reduce fugitive emissions and increase carbon capture, use, storage, and
sequestration.

* Set a target of renewable energy that should be included in new oil, gas, mining, and industrial
projects.

¢ Establish programs to finance and support energy efficiency retrofits for residential, commercial, and
public buildings.

* Improve electric generation efficiency in the Railbelt through a regionwide system operator and
economic dispatch.

* Improve electric generation efficiency in rural Alaska through optimized power generation
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maintenance, improved renewable integration strategies, and reduced line loss.

* Increase the efficiency of and reduce carbon emissions in air, rail, road, and marine operations and
transportation, and promote the use of more efficient and lower-emitting fuels.

* Prepare for and promote a rapid transition to electric vehicles (EV) and lower-carbon fuels for
transportation; this includes providing the requisite EV charging infrastructure, as well as shared bulk
purchasing of EVs.

* Establish a Green Bank to develop long-term, state-led financing of clean energy and energy efficiency.

* Explore the state’s ability to access or leverage venture capital funds, reinsurance programs, and
other innovative opportunities for funding.

C. Planning Process & Methodology

The development of this plan occurred primarily between August 2023 and February 2024. The follow
table describes some major milestones:

Planning Timeline

* August Literature Review

¢ September GHG baseline emissions identification

¢ October GHG baseline emissions review

* November Measures identification

* December Peak outreach and education

* January Draft planning documents

* February Finalizing planning documents

* March Release PSEAP as PCAP deliverable to EPA

Community Engagement

CPRG Working Group. Given the short timeline and need to avoid duplication of effort, AML and DEC
have focused on coordinating their outreach and engagement efforts with the CPRG Working Group,
which includes all Tribal planning awardees and consortia. Regular participants in this group include

those working on tribal planning grants for ANTHC, TCC, Kawerak, and BBNA.

State Agencies. The development of the PSEAP has required intensive engagement with state agencies

that had not previously been engaged in or prioritized carbon reduction activities, and which required new
effort to understand and respond to this opportunity, such as DEED. Scoping of this plan is also informed by
recent state energy planning efforts for agencies like the Alaska Energy Security Task Force Report.

Political Subdivisions. Much of the communication about this program, and soliciting potential measures,
has been completed with city and borough governments, who regularly engage with AMLUs infrastructure
programming. Outreach has also been conducted with school districts, tribes, and other public entities.
These anchor institutions will have the greatest ability to implement wide-ranging and impactful
emission reduction measures.

Public Awareness. Several public presentations about CPRG and the development of this plan have
been given by AML staff and in coordination with ANTHC’s planning team at major events like the
Infrastructure Symposium and Alaska Local Government Conference. There have also been several
smaller virtual and in-person presentations to groups including the Alaska Municipal Climate Network
and the Alaska Environmental Health Association.

DEC anticipates an increased amount of public outreach and community engagement as part of the
development of a comprehensive sustainable energy action plan. Additional information on this is
detailed in section VII of this plan.



Il. State of Alaska GHG Inventory 2022

This report summarizes the GHG emissions from the State of Alaska for the calendar year 2022. The
methodology used in the inventory involved the collection or modeling of energy, fuel, and vehicle data,
and the calculation of GHG emissions based on fuel types and uses from different sources and sectors at
the community, borough, census area and state-level. The inventory determines metric tons of carbon
dioxide equivalent (MTCO02e) for three greenhouse gases: carbon dioxide (CO2), methane (CH4), and
nitrous oxide (N20).

This inventory’s methodology utilizes activity data and emission factors to calculate emissions.
Emissions (CO2) = Activity Data (MMBTU) x Emission Factor (CO2 per MMBTU)

Activity data represents the relevant measurement of energy use, such as fuel consumption by fuel type
(propane, heating oil, diesel, gasoline, jet fuel, etc.) and metered electricity use, and is collected from a
variety of sources, listed below. To translate energy use data, factors from the EPA’s 2022 GHG Emissions
Factors Hub* were used.

Table 1 provides an overview of data on energy use total emissions by sector and source (fuel type) as
a result of the emissions inventory process. MMBtu represents one million British thermal units and is
a unit of energy used to compare across different fuel quantities, like diesel vs. electricity - all units of
fuels, electricity, and wood have been converted to MMBtu for purposes of comparison.

CO2e is an abbreviation for carbon dioxide equivalent, the internationally recognized measure of
greenhouse gas emissions. Converting emissions of non-CO2 gases to units of CO2e allows greenhouse
gases (GHGs) to be compared on a common basis: the ability of each GHG to trap heat in the
atmosphere. In this report, non-CO2 gases have been converted to CO2e using internationally recognized
Global Warming Potential (GWP) factors from Intergovernmental Panel on Climate Change (IPCC)
assessment reports per EPA%. The IPCC developed GWPs to represent the heat-trapping ability of each
GHG relative to that of CO2.

This report used the 2022 calendar year for the reporting year: A standardized emissions inventory
report comprises all GHG emissions occurring during a calendar year. Among others, the United Nations
Framework Convention on Climate Change, the Kyoto Protocol, the European Union, The Climate
Registry, and the California Climate Action Registry all require GHG inventories to be tracked and
reported on a calendar year basis.

25 https://www.epa.gov/system/files/documents/2023-03/ghg_emission_factors hub.pdf
26 lbid.

18
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In calculating emissions from stationary combustion using fuel use activity data and emission factors by fuel
type involves the following steps. First, the inventory process determined the total annual consumption of
each fuel combusted at community-level sectors, as well as facilities and assets whenever available. Then,
we determined the appropriate CO2, CH4 and N20 emission factors for each fuel using EPA’s factors?’.
Finally, we calculated each fuel’s CO2, CH4 and N20 emission contributions, and lastly convert CH4 and
N20 emissions to MTCO2 equivalent to determine total emissions. Then based on community membership
the data was aggregated at the borough-level and then at the state-level.

Residential and commercial electricity and fuel consumption were estimated for Alaska communities
using a similar spatial refinement methodology previously performed by the National Renewable Energy
Laboratory (NREL) from the DOE Leading through Energy Analysis and Planning (Cities-LEAP)?® project.

This methodology represents a revised model using newly available data sets to estimate community-
level data for the 2022 calendar year. Modeling was conducted at the U.S. Census tract level and then
aggregated accordingly to the community level. For stationary combustion, a number of datasets

were used to conduct the analysis, principally the Residential Energy Consumption Survey, and Energy
Information Administration’s Commercial Buildings Energy Consumption Survey (RECS and CBECS);
although data from ARIS, PCE, and other localized datasets was used as well. The estimates also uses
EIA’s SEDS totals, which itself is based off of regionally aggregated energy consumption surveys, such as
for surveys of energy consumption by residential households from the Residential Energy Consumption
Survey (RECS, Form EIA-457) and by commercial buildings from the CBECS (Form EIA-871) provide
detailed information about the energy end users, their size, their assumed stock of energy-consuming
equipment and appliances, and their total energy consumption and expenditures. Although MECS
(Form EIA-846) collects consumption by type of use and fuel switching capability from manufacturing
establishments grouped by manufacturing classification, usually 3-digit NAICS codes, the FLIGHT
database of the GHGRP was used instead at the reporting facility level.

Transportation emissions were modeled using EPA’s MOtor Vehicle Emission Simulator (MOVES) model
for on-road (passenger vehicles, motorcycles, trucks, buses, etc.) and non-road (equipment, recreational
or other crafts) assets at the borough-level and downscaled using ACS and NAICS factors. MOVES models
had specific fuel-types per vehicle type. Most electricity generation emissions came from Power Cost
Equalization Program (PCE) for rural energy generation and consumption, whereas utility territory
specific details from EIA form 861 and downscaled by communities within the territories. Only source
and sector emissions were covered with grid-losses assumed to be the difference between upstream
generation and downstream consumption.

The end-use sectors in the table follow’s US EIA’s sector classification for inclusion. For instance, the
residential sector classification adopted here follows EIA’s definition of an energy-consuming sector that
consists of living quarters for private households. Common uses of energy associated with this sector
include space heating, water heating, air conditioning, lighting, refrigeration, cooking, and running a
variety of other appliances. The residential sector excludes institutional living quarters, which instead
appears in the commercial section. Commercial sector is an energy-consuming sector that consists of
service-providing facilities and equipment of businesses; federal, state, and local governments; and other
private and public organizations, such as religious, social and other such groups. Common end-uses uses
of energy associated with this sector include space heating, water heating, air conditioning, lighting,
refrigeration, cooking, and running a wide variety of other equipment, such as generators that produce
electricity and/or useful thermal output primarily to support commercial activities.

27 |bid.
28 https://www.nrel.gov/news/program/2019/data-to-decisions-nrels-latest-cities-leap-work-provides-unique-
solutions-to-local-governments.html
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Table 1: Statewide GHG emissions (MT CO2e) by source and sector for calendar year 2022

Sector Fuel type Energy in Billion BTU MT CO2e
Distillate fuel oil 7,955 582,704
Propane 419 25,752
Residential Electricity consumption 7,110 670,260
Natural gas 21,054 1,117,125
Wood energy 6,080 570,304
Distillate fuel oil 8,604 630,243
Motor gasoline 536 37,638
Propane 816 50,151
Commercial Electricity consumption 8,730 822,977
Natural gas 16,439 872,253
Waste energy 397 36,008
Wood energy 1,091 102,336
Coal 7,367 687,194
Still gas (industrial) 13,930 1,313,181
Unfinished oils 463 43,647
Asphalt and road oil 13,425 1,011,708
Lubricants 904 67,140
Distillate fuel oil 15,171 1,111,276
Industrial Propane 126 7,744
Motor gasoline 524 36,795
Electricity consumption 4,527 426,760
Natural gas 321,064 7,035,656
Wood and waste 71 6,660
Coal 22 2,052
Aviation gasoline 1,037 71,812
Propane 6 369
Distillate fuel oil 29,651 2,171,936
Transportation Jet fupl 126,719 9,151,646
Lubricants 417 30,971
Motor gasoline 30,930 2,171,905
Natural gas 484 25,681
Biodiesel 865 63,872
Total emissions 40,955,755

TABLE 1: 2022 Statewide GHG Emissions (MT CO2e) by source and sector for calendar year 2022

Industrial sector is the energy-consuming sector that consists of all facilities and equipment used for
producing, processing, or assembling goods. The industrial sector encompasses manufacturing (NAICS
codes 31-33); agriculture, forestry, fishing, and hunting (NAICS code 11); mining, including oil and gas
extraction (NAICS code 21); and construction (NAICS code 23). Unlike residential and commercial end-
uses, the overall energy use in this sector is largely for process heat and cooling and powering machinery,
with lesser amounts used for facility heating, air conditioning, and lighting. Non-energy use of fossil fuels
is also used as raw material inputs to manufactured products. Like the commercial sector, this sector
includes generators that produce electricity and/or useful thermal output primarily to support industrial
or manufacturing activities and large facilities are captured in EPA disclosures by the facilities. A related,
but separate sector, is the power sector, which is the energy-consuming and process sector that consists
of electricity-only and combined-heat-and-power plants within the NAICS 22 category whose primary
business is to sell electricity, or electricity and heat, to the public, and thus includes electric utilities and
independent power producers. In the state summary table, electricity consumption is separated out
based on the in-state sectors consuming that electricity, such as residential, commercial, industrial and
transportation end uses.
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EIA’s transportation classification has also been adopted, which identifies it as the energy-consuming
sector that consists of all vehicles whose primary purpose is transporting people and/or goods from one
physical location to another, including automobiles; trucks; buses; motorcycles; trains, subways, and
other rail vehicles; aircraft; and ships, barges, and other waterborne vehicles. Vehicles whose primary
purpose is not transportation (e.g., construction cranes and bulldozers, farming vehicles, and warehouse
tractors and forklifts) are classified in this sector by EIA due to their primary use, which is handled within
MOVES model’s non-road modules.

Di rect GHG emissions from stationary (non-transport) combustion of fossil fuels at a facility, such as
combustion within boilers, turbines, process heating, but also end-uses like space or water heating,

and appliances. These come from residential, commercial, community and industrial buildings and
facilities. For each modeled fuel type from sources above Emission factors are calculated ratios relating
GHG emissions to a proxy measure of activity at an emissions source. Whenever emissions values were
directly provided, we consulted the source, U.S. EPA or the emitters, directly to understand data quality.

In 2022, residential emissions amounted to 2,966,144 MT CO2e or accounted around 7% of total
statewide emissions in 2022. Commercial emissions on the other hand, amounted to 3,238,800 MT CO2e
or around 8% of total statewide emissions. Industrial emissions, which include emissions from municipal
solid waste landfills, petroleum and natural gas systems, refineries, and other general stationary fuel
combustion sources, amounted to 21,062,619 MT CO2e or around 51% of total statewide emissions.
These emissions include some offshore usage of fuels, not attributed to a specific region or industrial
facility. Power generation and distribution is not counted here, but as end-use consumption in respective
end-use sectors, such as residential and commercial and non-process industrial stationary combustion.
Transportation emissions, which includes both on-road and off-road sources, amount to 13,688,191 MT
CO2e or around 33% of total statewide emissions. These emissions are direct GHG emissions associated
with fuel combustion in mobile sources, such as on- road vehicles (passenger vehicles, commercial
trucks, government fleets) and off-road vehicles (planes, ships) or equipment (air support, construction,
agricultural, etc.)

Emissions are broken down into Scope 1, 2, and 3. Scope 1 emissions refer to boundary emissions, such
as combustion of fuels for use within the community like heating a home or workplace and driving,
when the operational boundary is the entire state, all emissions can be considered Scope 1. At more
community levels and boundaries, Scope 2 emissions typically refers to grid supplied energy, such as
electricity, heat or steam, either combusted within the boundary and then delivered (in which case

it would be Scope 1 in the community) or combusted outside the community boundary. All industrial
emissions data came from EPA’s GHGRP system at the facility level. All residential and commercial
emissions were estimated based on records at the zip code level on NAICS code-based entities for
commercial, and American Community Survey (ACS) for residential. Scope 3 refers to indirect emissions,
such as material and energy inputs from outside of Alaska, or goods and services sold and processed
outside of Alaska.



lll. Emissions Reduction Strategies
A. Residential

AHFC Weatherization Assistance Program & Energy Rebate Program

Summary

Weatherization has been a housing policy priority throughout Alaska for many years, due to its ability
address multiple community challenges, such as poor quality housing and high energy costs, in one fell
swoop. Residential energy use accounts for 7.6% of Alaska’s energy use?, and can be a major household
expense, with Alaska’s average household spending $4,186 which is over 1.8 times the national average;
however, there is significant variation between regions, with rural and northern communities often
facing higher costs. Approximately 14,600 housing units in Alaska are considered very inefficient, which is
most pronounced in rural communities. Many rural communities in Alaska rely primarily on diesel fueled
electric generators for power, Alaska ranks second only to Hawaii in the total share of electricity 14% in
2022 generated from petroleum®’. On a per capita basis, Alaska ranks third in the nation in emissions due
to it’s small population, and harsh winters.

The Alaska Housing Finance Corporation (AHFC) has operated Alaska’s Weatherization Assistance
Program since the early 90’s, which provides direct assistance to low-income Alaskans to make their
homes more energy efficient, reducing energy consumption and energy costs while increasing comfort
and durability of the home. This program was greatly expanded in 2008, when the state invested $200
million into the program. From 2008 through 2018, the program invested $402.1 million to retrofit
20,917 homes®! across the state, creating 5,460 jobs in the process. Investment in Alaska residential
energy projects has shown a substantial socioeconomic benefit®? over the past 15 years, and renewed
investment can continue to provide these benefits.

New programs supported by the Inflation Reduction Act are beginning to emerge, such as the
Department of Energy’s (DOE) Home Energy Rebate Program which AHFC will administer Alongside
weatherization, this new program will help create a deeper transformation of residential energy
landscape in Alaska that reduces emissions and provides more affordable, livable housing.

AHFC administered a state funded Home Energy Efficient Rebate program from 2008-2018 which funded
energy efficiency retrofits in 26,587 homes across the state. Homes that participated in the state rebate

29 https://www.eia.gov/state/?sid=AK#tabs-2

30 https://www.eia.gov/state/print.php?sid=AK

31 https://www.ahfc.us/application/files/5516/2576/4404/2019_ Weatherization_Program_Impacts_Report.pdf
32 (McKinley Research Group, 2021)

22



STATE OF ALASKA PRIORITY SUSTAINABLE ENERGY ACTION PLAN

program saw an average annual energy savings of 34%, with their Carbon Dioxide emissions being reduced
from 41,090 Ibs/year to 28,910, a reduction of 30%. A lifecycle analysis of the State’s Home Energy Rebate
program showed a savings to investment ration of 1.8, meaning energy cost saving experienced by the
homeowner will earn nearly double the money back spent on installing the measures.

Alaska also benefits from agencies like the Alaska Cold Climate Housing Research Center and the
National Renewable Energy Laboratories Fairbanks campus who innovate new solutions to make
weatherization and energy efficiency in Alaska communities more affordable and effective.

Proposed Measure

The Weatherization Assistance Program is implemented primarily through regional entities like housing
authorities, and non-profits including Interior Weatherization, Inc., RurALCAP, and the Alaska Community
Development Corporation. The described priority measure would boost funding for this program to
allow an additional 700 homes to be weatherized. The participation of regional housing authorities has
been essential to completing weatherization work in the more than 200 communities not on the road
system that often face lack of local financial firms, contractors, and affordable materials.

The Alaska Housing Finance Corporation has a range of programs that have served homeowners and
renters around Alaska for decades — the Home Energy Rebate Program will join this portfolio in coming
months, adding the potential to bring transformative home energy savings and emissions reductions
for thousands of residences around the state. The described measure would add to planned Home
Retrofit Rebates allowing for additional scope of rebates so that 3,650 households can receive deeper
energy retrofits. It would also subsidize household energy assessments, which are required to access
portions of the Rebate Program, enabling an additional 1,800 households to receive ratings. Additionally,
the program would provide extra funding for households in Alaska’s rural and remote communities to
perform energy efficiency retrofits under the upcoming Department of Energy Energy Rebate Programs.
This will allow households with incomes above the weatherization threshold but would still struggle to
pay for their own retrofits to access the benefits and infrastructure provided under that program. We
anticipate offering 1,800 expanded energy retrofit rebates.

If funded, allocation for the Weatherization Assistance Program will need to be increased gradually and
annually over the five years of the project. Weatherization providers are currently staffed to provide
services at the rate required by current annual funding. Increasing that funding will need to happen
gradually and predictably, so they can increase their workforce to meet it. The Alaska Housing Finance
Corporation and other statewide organizations are working to support this anticipated workforce growth
via emerging workforce development programs, which are described in Section IV: Initial Workforce
Planning Analysis.

To enable the additional retrofits that deliver emissions reductions, this program will provide funding
for 1,800 additional household energy assessments and provide extended retrofits for 1,800 homes,
allowing homeowners that would struggle to fund their improvements to make deeper and more
efficient retrofits.

Similar Initiatives
More intensive weatherization may be completed on a regional level by housing authorities and other
community organizations. This plan supports these local efforts.

Funding Landscape

Alaska’s Weatherization Assistance Program is currently funded by DOE, LIHEAP and State Funds.
Funding has been steady but limited for some time now, only allowing between 200-300 homes to be
weatherized annually. Over the 2008-2018 period, over 96% of the programs funding came from state
investment.
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The Alaska Housing Finance Corporation is in the process of developing a Home Energy Rebate Program
with funding made available under the Inflation Reduction Act; the proposed action in this section would
expand upon that emerging program, allowing more Alaskans to participate.

e Home Retrofit Rebates — Additional home

increased incentives weatherization assistance

Subsidies to support Home
Retrofit Rebates

$1,500,000 $7,200,000 $91,200,000

TABLE 2: AHFC Measure Budget

Transformative Impacts

Based on the historical performance of the Weatherization Assistance Program, households that go
through weatherization experience an average reduction of energy consumption of an equivalent of
6,740 lbs of carbon dioxide a year, a 21 percent reduction. A reduction of 61.7 million BTU’s or 453
gallons of fuel oil per year representing an average of 29% energy cost savings per household.

The Weatherization Assistance Program has historically delivered substantial benefits to low-income
and disadvantaged communities.

Median household income $28,263
Households in rural Alaska communities 42%
Alaska Native households 38%
Households with elderly members 34%
Households with children under 6 24%

TABLE 3: Alaska Weatherization Assistance Program Statistics

A life-cycle cost analysis of the program shows a Savings to investment ratio of 1.5, so energy cost
savings from Alaska’s weatherization program will earn back the money spend plus 50 percent over the
course of the improvement’s life. During the 2008-2018 period when the weatherization program had a
state surplus of funds to work with, the program created an estimated 5,460 annual jobs.

These savings are especially significant in rural Alaska, where in Winter 2023 heating fuel in 92
unsubsidized communities had an average cost of $6.72 per gallon® in contrast to the national average
of $4.60 during the same period. In Alaska’s Western region, which has some of the lowest average
household incomes in the country, the 2023 average heating fuel price rises to $7.50. While diesel use
for electricity is supported by Power Cost Equalization (PCE) funds, this is not the case for household
heating fuel. Given these statistics, it’s evident why reducing the residential fuel needs in rural Alaska has
such a disproportionate impact in reducing the economic burden of energy on individual households.

An important function of properly-done residential weatherization is making homes more livable and
comfortable for its residents. Residential weatherization can help prevent moisture management issues
that, left untreated, can lead to mold growth, poor indoor air quality, and worse health outcomes.

Less fuel consumption also means that fuel deliveries do not have to happen as regularly, resulting in
greater resilience to freight disruption by weather and disaster that might delay fuel shipments. Over
the long-term reduced residential dependence on diesel may mean that bulk fuel systems in some rural
Alaska communities will not need to maintain as much capacity.

33 https://storymaps.arcgis.com/stories/b7c2c672432e456a8e1f9f6e52206d1d
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Estimated Emissions Reduction

CO2e Reduction CO2e Reduction
(Through 2030, (Through 2050,

CO2e Reduction
(Annual Metric Ton,

by 2030) cumulative cumulative metric

metric tons) tons)

1,800 Households receive
subsidized Energy assessments

. L 21,640 81,751 514,551
supporting Energy Efficiency
Retrofit Rebates
3,650 additional homes are 44,740 158,122 1,052,922

weatherized

TABLE 4: AHFC Measure Estimated Emissions Reduction

Southeast Conference Residential Beneficial Electrification Program

Summary

Thanks to factors like the moderate climate, high cost of fuel, and substantial legacy hydroelectric
generation, Southeast, as well as much of Alaska’s gulf coast, is well-positioned for beneficial
electrification of the buildings emissions sector.

As a designated Economic Develop District (EDD) and Alaska Regional Development Organization
(ARDOR), Southeast Conference serves as the state and federally designated regional economic
development organization for Southeast Alaska. Their membership includes most municipalities and
tribes in the region, serving as a common resource and a shared voice for these governments. In this
role, Southeast Conference plans to work with the Juneau-based nonprofit Alaska Heat Smart to further
priority objective #4 of the Southeast Alaska 2025 Economic Plan, which calls for the promotion of
beneficial electrification.

Alaska Heat Smart has four years of experience in developing and operating energy efficiency and
beneficial electrification programs, and has served over 1000 households and businesses in Juneau
with operating funding from the City and Borough of Juneau. It currently manages four beneficial
electrification programs with an annual budget of $1.5 million. It has recently expanded a suite of these
services to Sitka. The DOE-funded NORTHH program as part of the “Renewing America’s Nonprofits”
funding opportunity, will begin in late spring of 2024 and take AHS services statewide, increasing the
annual AHS budget to just over $3 million.

Proposed Measure

The proposed program would seek to accelerate beneficial electrification, primarily via air source
heat pumps, throughout Southeast Alaska via three complimentary areas of action. It would also seek
to expand their established work to begin to serve Southcentral Alaska communities. The target for
installations in 2025 would be 525 buildings, growing to 650 buildings by 2030 — this project would
establish resources and a program which, along with other factors, could set a path to beneficially
electrify all oil-heated homes in the region using heat pump systems.

1. Expand the full suite of one-stop home energy and heat pump educational and advisory services of
AHS throughout Southeast Alaska’s ‘hydro’ communities.

Southeast’s “hydro communities” are ripe for rapid acceleration of heat pump adoption for residential
space heating due to availability of lower-cost 100% emissions-free electricity. When replacing or
supplementing oil-based heating systems, homeowners can quickly realize a greater than 50% reduction
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in heating costs and a substantial reduction of their GHG emissions. In many cases, residential emissions
can be completely eliminated with the addition of an air source heat pump to a home’s heating
infrastructure.

2. Expand an appropriate suite of home energy and heat pump educational and advisory services of AHS
throughout Southeast Alaska’s ‘partial hydro’ communities.

Partial hydro communities face higher electrical rates than their 100% hydro-powered counterparts.
Households in these Southeast towns may require additional reasoning besides cost savings to adopt
an air source heat pump. Often, improvements in weatherization and a home’s thermal envelope
can enable heat pump savings. Education and advisory services in these communities must include a
diversity of improvement options as well as guidance on tax credits and financial incentives.

3. Scale up AHS’s home energy and heat pump educational and advisory services to serve Southcentral
Alaska’s coastal communities.

Strong interest in the AHS program model has been expressed by various southcentral communities,
contractors, and utilities. The southcentral HVAC landscape is faced with unique challenges. Natural gas
is a prevalent heating fuel for many homeowners along the southern Railbelt, contractor availability is
extremely thin, and small communities are dispersed over great distances. Such communities may see
greater programmatic success through the incorporation of a neighborhood-centric model such as the
2021-2022 AHS Thermalize Juneau campaign. The promise of a significant project tied to efficiencies of
scale, along with streamlined product offerings, may entice greater contractor engagement.

4. Replicate the developing DOE-funded S5M AHS NORTHH (NOnprofit Retrofits for Health and Housing)
program in order to serve up to 25 nonprofit organizations across Southeast Alaska with building retrofit
services.

AHS has been named one of nine “prime selectees” to receive $4M in DOE funding for the Renewing
America’s Nonprofits grant. AHS will lead this program, along with partners the National Renewable
Energy Laboratory - Alaska Campus, and Information Insights, to provide energy efficiency retrofits to up
to 25 nonprofit organization buildings across the state of Alaska. Projected energy savings of up to 40%
and GHG emissions reductions of up to 35% are targeted per building.

The Renewing America’s Nonprofits program is a rare opportunity for the nonprofit sector and will allow
these organizations to direct savings toward mission critical work. Southeast Alaska will only realize a
fraction of the NORTHH program benefits. AHS will develop a “NORTHH — Southeast” program in order to
deliver this uncommon opportunity to additional 501c3’s operating between Yakutat and Saxman, Alaska.

Similar Initiatives

Municipalities, tribes, and other related entities may consider advancing regional and community-wide
incentive programs that support weatherization and beneficial electrification using heat pump systems
like proposed for Southeast Alaska. These efforts could follow the model set** in communities like Juneau
to quickly support beneficial heat pump installations in their jurisdiction.

While systems designed for cold weather are still advancing towards wide commercial availability in
Alaska and the electric grid is not substantially decarbonized in many communities, there are comparable
examples of widespread air and ground source heat pump adoption in Arctic climates — namely in
Norway?® and Finland.

34 https://storymaps.arcgis.com/stories/82810913c65e49549753ac1c14¢c67165
35 (Sadeghi, ljaz, & Singh, 2022)
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Funding Landscape

The current funding for AHS is derived from grants made by the City and Borough Juneau, grants from
the Departments of Energy and the Department of Housing and Urban Development, and corporate and
private donations made to the Alaska Carbon Reduction Fund, which to date has focused primarily on
providing services in Juneau. With additional funding from federal programs like the Climate Pollution
Reduction Grant program, AHS programs will be able to expand to serve a greater geographic range,
and more deeply accelerate a regional energy transformation. The NORTHH program component would
expand the benefit from the Renewing America’s Nonprofits.

Transformative Impacts

The services provided by this program seek to reduce the cost of living and increase the use of

clean energy in households by removing barriers to the adoption of energy efficiency measures and

technologies. This proposal and its programs will provide energy efficiency and home retrofit education,

as well as home energy assessment services, with a minimum 50% of program benefits directed to

Justice40 communities.

Benefits flowing to disadvantaged communities will be realized via:

* adecrease in energy burden and utility costs with community dependent reductions in home heating
of up to 75%

* increase in access to low-cost capital through both energy savings and financial assistance programs

¢ decrease in environmental exposure due to less use and storage of diesel or heating fuel and
improvements in indoor air quality

* increase in high-quality jobs through disadvantaged and local hire and workforce development
training, and equipment operations and maintenance in each community

* increased access to clean energy and home retrofit technologies such as high-quality heat pumps,
ventilation, insulation

* Nonprofit energy burden reductions allowing an increase in mission-based expenditures

In communities with nearly 100% hydroelectricity such as Juneau, Sitka, Wrangell, Petersburg, Ketchikan,

and some POW communities, replacement of oil heat with heat pumps can often result in almost

complete elimination of carbon emissions for heating. AHS analysis of home energy data for Juneau

homes indicates:

e Average household oil space heating annual cost: $3,048

* Average household electric resistance heating annual cost: $2,100

* Projected average annual savings from oil heat to heat pump: $1,802

* Projected average annual savings from resistance to heat pump: $1,226

¢ Average annual heating fuel elimination from installation of a single head heat pump - 500 gallons

e (NOTE: These costs/savings values were calculated assuming oil cost of $3.58/gallon. Today’s oil costs
(Jan ‘24) average $4.79/gallon so savings would actually be even larger.)

Estimated Emissions Reduction

CO2e Reduction CO2e Reduction (Through 2030, | CO2e Reduction (Through

(Annual metric tons) cumulative metric tons) 2050, cumulative metric tons)

2833 Southeast households

retrofitted with heat pumps 3,428 37,160 225,720

TABLE 5: SEC Measure Estimated Emissions Reduction
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B. Non-Residential

Summary

Weatherization, energy efficiency measures, and beneficial electrification of Alaska’s public, non-
residential facilities like schools, universities, and state and city/tribal office buildings has great potential
to provide emissions reduction and broader community benefits through money saved on energy
expenses. Importantly, these measures are among the short list of efforts that can be undertaken with
expedience and expertise by resource-limited governmental entities. In Alaska, government is one of
the largest economic sectors. This is reflected in many small communities where public facilities, such as
schools, are critical to human infrastructure, serving a changing role as lodging for out-of-town guests,
emergency shelter, and community gathering space. AHFC’s 2014 Energy Efficiency in Public Buildings
Analysis®®, among other evidence, points clearly to the economic and environmental benefits

These facilities are also a major driver of costs for governments that are already fiscally distressed or lack
access to sufficient revenue to meet growing costs, especially when the buildings are not energy efficient
and use expensive heating oil, which in some communities is priced as high as $13/gallon.?’

Proposed Measures

The proposed actions support programs by public entities that promote greater energy efficiency
through weatherization, energy efficiency measures, and beneficial electrification in public facilities
across Alaska. Other public assets, like vehicle and equipment fleets, may be considered as part of this
measure as well. They would be implemented by the University of Alaska, Department of Transportation
& Public Facilities, Department of Education and Early Development, municipal school districts, and
other public entities like municipal and tribal governments.

University of Alaska

The University of Alaska was established in Fairbanks in 1917. Now the University of Alaska System
includes three universities and 13 community campuses and extended learning centers located across
the state. With more than 20,700 students, UA is essential to preparing the state’s workforce. The
proposed UA projects would address deferred maintenance, energy efficiency, and alternative energy
projects (including some related to circulation, pedestrian improvements, and vehicle fleets) with the
greatest potential for emissions reductions in the immediate future. UA’'s measures are well positioned
to be implemented within 1-3 years.

Department of Transportation & Public Facilities

The Alaska Department of Transportation and Public Facilities (DOT&PF) designs, constructs, operates
and maintains the state’s transportation infrastructure systems, buildings, and other facilities used by
Alaskans and visitors. The proposed measure would conduct energy audits, condition assessments and
implement feasible energy efficiency upgrades at major State of Alaska facilities. It would also mean
implementing already identified energy savings opportunities from other public assets, such as adjusting
using LED streetlights on a portion of the state-owned Glenn Highway between Anchorage and the Mat-
Su Borough. The majority of DOT&PF actions, in particular those that don’t require energy audits, can be
completed by the end of 2026.

Department of Education and Early Development
The Alaska Department of Education and Early Development manages state and federal funding for
Alaska’s schools to ensure an excellent education for every student every day. The proposed measure

36 (Wiltse, Madden, & Valentine, 2014)
37 https://storymaps.arcgis.com/stories/b7c2c672432e456a8e1f9f6e52206d1d
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would fund major maintenance projects with substantial emissions reduction potential that have been
identified through the department’s Capital Improvement Project (CIP) program.

Projects on the CIP major maintenance list represent the most important capital projects for schools
across the state. Of particular priority are projects in the Rural Education Attainments Areas (REAAs)

of the unorganized borough, where the State of Alaska assumes the responsibility for providing K-12
education that would normally be shared with local governments. These REAA school districts operate
with their own administration and school boards. The logistical ability to implement these measures
varies by location, but they all ought to be implementable within a five-year window. Importantly, most
of the projects that districts would consider for this program have been identified, scoped, and even
partially designed/engineering as part of their submission to the state’s CIP process.

Agencies, Tribes, Municipalities, and School Districts

Alaska’s other state agencies, tribes, municipalities, and school districts provide essential services and
maintain the critical infrastructure that support even Alaska’s smallest communities. The proposed
measure would support these entities in advancing basic energy efficiency retrofits and retro-
commissioning of public buildings to reduce emissions via improvements in HVAC systems, insulation,
beneficial electrification of space and water heating, rooftop solar systems, and other emissions-
reducing modifications. The timeline for implementation of these measures varies based on the entity,
but generally these retrofits can generally be made within a five-year window.

With respect to school districts, retro-commissioning should be considered as a cost-effective initial
effort for energy conservation. AHFC’s analysis found that “[s]ince every school district except Anchorage
has an average ECI of greater than $2 per square foot and some schools have issues with deferred
maintenance, retro-commissioning is likely to be very cost effective.” This report includes data on ECI, a
number of other recommendations that are still relevant to Alaska’s public facility managers.

Measures that would be considered by these entities are substantially similar to what has been
described for other entities in this section.

Funding Landscape

The cost of materials and labor for major maintenance can be prohibitively expensive in Alaska,
especially in rural communities. In addition to these economic drivers, access to funding for major
maintenance has been exacerbated by the ongoing state fiscal crisis which has exacerbated the
maintenance condition of both state and municipal facilities.

Even when federal and state grants allow facility managers to consider implementing energy efficiency
upgrades, finding non-federal match funds can be a major barrier to these projects. While some home
rule municipalities may issue bonds, generally revenue conditions are not sufficient to pay back this debt
in a reasonable period.

Action Estimated Cost

UA - Campus Energy Projects $50,000,000
DOT&PF - State Facilities Retrofits $50,000,000
DEED - CIP Program Support $66,296,653

Table 6: Non-residential budget estimates
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Transformative Impacts

For state facilities, reduced energy usage means deeper savings that reduce expenses give state agencies
more fiscal flexibility that allows more complete funding o public services. For the University of Alaska,
these projects provide a direct benefit to students, faculty, and staff while also producing savings that
support other services and offset the need for revenue such as increased tuition. Actions that produce
reduced fuel combustion in Fairbanks helps reduce criteria pollutants which could help address that
community’s status as a PM2.5 nonattainment area.

Reduced fuel consumption can mean big differences for rural communities in Alaska. First of all, revenue
for municipal governments in rural Alaska can be quite limited as communities can have a very restricted
tax base; by reducing a reliably costly expense like heating oil, these essential governments may have
greater fiscal resilience to economic shock and they may have more flexibility to invest in other needed
areas. Reduced fuel use also may mean that fuel deliveries do not need to happen as regularly, resulting
in greater resilience to freight disruption by weather and disaster that might delay fuel shipments. Over
the long-term reduced residential dependence on diesel may mean that bulk fuel systems in some rural
Alaska communities will not need to maintain as much capacity. This reduced reliance on importation of
fossil fuels can make a huge difference for the most remote communities in Alaska.

Estimated Emissions Reduction
There is varying degree of certainty regarding emissions reduction, depending on whether the energy
project is already scoped or if it needs to be identified with an energy assessment or similar tool.

To capture the potential emissions reduction from significant investment in non-residential energy
efficiency that these measures represent, quantification was completed by modeling the impact of
energy efficiency upgrades for 1050 geo-coded public buildings around the state, representing roughly
25% of all public buildings across the state.

CO2e Reduction (Annual CO2e Reduction (Through 2030, CO2e Reduction (Through 2050,

Metric Tons by 2030) cumulative metric tons) cumulative metric tons)
60,761 243,044 1,458,264

TABLE 7: Non-residential Estimated Emissions Reductions

Mendenhall Wastewater Treatment Plant

Summary

The Mendenhall Wastewater Treatment Plant stands out as the largest and most energy-inefficient
municipal facility within the City and Borough of Juneau (CBJ). A crucial hub for the community’s waste
management, this facility has been a stalwart but increasingly inefficient in its energy consumption. Its
two fuel oil boilers, now in their 38th year of service, have been the primary workhorses behind the
plant’s operations, requiring 214,000 gallons of oil annually to power the municipally owned utility.

The passage of time has taken its toll on these boilers, which have reached the end of their 35-year
service life and are in need of replacement. Recognizing the imperative for a sustainable energy shift,
this measure calls for the replacement of one of the two aging boilers with an electric boiler. This
transformation is projected to yield substantial savings, estimated at approximately 80,000 gallons of

oil each year over the electric boiler’s 35-year life cycle, amounting to an impressive 2.8 million gallons
saved. While the replacement of a single boiler might initially appear as a modest endeavor, its impact is
anything but insignificant.

In fact, this conversion to clean and renewable hydro-powered electricity carries profound implications,
extending beyond the walls of the Mendenhall Plant. In its inaugural year of operation, this transition
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promises to reduce the collective carbon dioxide (CO2) emissions from all CBJ-managed facilities—
excluding schools and hospital buildings—by 11%. This significant reduction underscores the project’s
significance in both environmental and community terms, marking a pivotal step toward greener and
more sustainable municipal operations.

CBJ, with its proven track record and systematic approach to energy efficiency enhancements, stands
well-prepared to implement this transformative measure. It is part of a broader strategy that aligns
seamlessly with CBJ’s Juneau Renewable Energy StrategyZt (JRES). As a cornerstone of JRES, this project
contributes to the overarching goal of increasing renewable energy usage to a remarkable 80% of the
total community energy consumption by the year 2045. Thus, it not only addresses the immediate
energy efficiency needs of the Mendenhall Plant but also reflects CBJ’s steadfast commitment to a more
sustainable and eco-friendly future for Juneau and its residents.

Estimated Emissions Reduction

Metric | Emissions Reduction

Fuel Oil Savings 80,000 gallons per year

CO2e Reduction 711 metric tons per year

Percentage of Total CBJ Over 11% of CBJ facility emissions (2021, excluding schools and hospital buildings)

Emissions
Overall CBJ Emissions More than 5% reduction in CO2 emissions (2021 GHG Emissions Inventory Update)
Reduction when considering all operational emissions (buildings, equipment, fleet, etc.)

TABLE 8: CBJ Estimated Emissions Reduction

Community Benefits

Community benefits stemming from this project encompass both tangible and long-lasting advantages
for the residents of Juneau. One of the primary benefits lies in the reduction of energy costs, a factor
that directly impacts the economic well-being of the community residents. By mitigating the potential
for long-term fuel cost increases, this project holds the promise of curbing the necessity for future rate
hikes by the water utility. This is particularly significant for lower-income residents, it should be noted
that this initiative extends its reach to benefit those residing in the federally designated disadvantaged
community of Lemon Creek, represented by Census tract 4.

The City & Bureau of Juneau has already conducted an evaluation of replacement options for the
Mendenhall Plant’s outdated boilers. This evaluation estimates that with an electric boiler there would
be a projected energy use cost savings of $5 million over the 35-year life cycle of this sustainable
infrastructure. Replacement of the current boiler with an electric boiler also offers significant potential
for emissions reduction, aligning with environmental goals and promoting cleaner air for the entire
community. It is crucial to acknowledge that the initial capital costs for bringing an electric boiler online
amounts to nearly $10 million, a financial commitment that surpassed CBJ’s fiscal capacity without
substantial grant funding assistance.

In the absence of support from programs like the CPRG (Community and Project Renewable Generation)
or equivalent grant funding, CBJ would be compelled to proceed with the installation of two new fuel
oil boilers. This scenario is driven by the fiscal realities faced by the community, and it underscores

the challenges of funding such crucial projects independently, especially within the constraints of a
municipality like Juneau. The reliance on external grant funding becomes not just an option but a vital

38 https://renewablejuneau.org/policies-for-renewables/cbj-renewable-energy-strategy/#:~:text=This%20
ambitious%20energy%20strategy%20brings,hydroelectricity%20%E2%80%93%20for%20roughly%20100%20years.
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lifeline for realizing both the economic and environmental benefits that this project promises to deliver
to the community for generations to come.

Timeline
The timeline of this project is dependent on the procurement equipment lead times. Installment of
electric boilers could be completed by 2026 if funded.

Project Budget Estimate

Item | Cost
Electric Boiler (equipment, parts, construction, etc) $5.5 million
Escalation, Contingencies, Design, CBJ Admin, etc $1.6 million
CBJ-side Electrical Upgrades $2.5 million
AELP-side Electrical Upgrades $150,000
Total Budget $9,750,000

TABLE 9: CBJ Budget Estimate

Other Funding Sources

CBJ is committed to funding both the purchase and construction/installation expenses associated with
the secondary fuel oil boiler, which will serve as a crucial backup to the electric boiler. This proactive
measure not only enhances the facility’s resilience but also aligns with sustainability goals by introducing
a significantly more efficient alternative to the aging fuel oil boilers. The addition of this new boiler is
anticipated to yield even greater reductions in greenhouse gas (GHG) emissions. The estimated cost

for the acquisition and implementation of the new fuel boiler is projected at $3 million, reflecting CBJ’s
commitment to investing in cleaner and more energy-efficient solutions for its municipal facilities.

C. Solid Waste

Central Peninsula Landfill Methane Capture Project

Summary

The Central Peninsula Landfill (CPL) has been actively receiving Municipal Solid Waste (MSW) in its lined
landfill cells since 2006. Presently, there are three open cells, with Cell 3 currently in active use. Given
the landfill’s size, the Kenai Peninsula Borough has not been obligated to actively collect landfill gas from
these cells. Instead, passive horizontal gas vents have been installed throughout the cells to release any
landfill gas into the atmosphere. An ongoing project is in progress to install a new leachate concentrator
at CPL, which will have the capability to utilize landfill gas, resulting in significant savings on natural gas
consumption. Furthermore, our local electrical energy cooperative is exploring the feasibility of installing
a landfill gas-powered generator. This generator not only holds the potential to provide sustainable
energy to the Borough but also to capture waste heat from its operation for use in the concentrator.

The Central Peninsula Landfill is the MSW landfill serving the Kenai Peninsula that is accessible by road. The
Central Peninsula Landfill processes waste from a range of communities, spanning from Homer to Hope
and Seward. Currently, the methane produced from the waste degradation process is passively released
into the atmosphere. However, it’s well-established in the industry that collecting and burning methane
through a flare is a standard practice that mitigates methane emissions and harnesses its potential.

Beyond the environmental benefits of reducing methane emissions, CPL recognizes the opportunity to
put this valuable resource to practical use within our facility. KPB has initiated a project to introduce
a new leachate concentrator at CPL, specifically designed to handle the leachate generated within
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the landfill cells. This concentrator will be equipped with a flare capable of burning both natural gas

and landfill gas to power its equipment processes. Additionally, it can utilize waste heat to drive its
operations. Once this state-of-the-art concentrator is installed, anticipated in the summer of 2024, we
will be equipped to directly utilize landfill gas to power the evaporator, thereby significantly reducing our
reliance on purchased natural gas. This, in turn, will lead to substantial utility cost reductions for both the
landfill and the Borough.

The regional electric cooperative, Homer Electric Association, is actively exploring the feasibility of
introducing a landfill gas-powered generator at the CPL site. There is potential to provide a renewable
energy source for the Peninsula, further contributing to the emissions reduction potential of this project.
Additionally, the waste heat generated by this generator could be captured and channeled into the
leachate concentrator, further reducing waste and diminishing the need for gas consumption in the
concentrator’s operations. Although this project is currently in the design phase, it presents a promising
avenue for a mutually beneficial partnership that aligns with our commitment to environmental
stewardship and resource efficiency.

Community Benefits

The first notable benefit of this project is its capacity to significantly reduce the release of methane

into the atmosphere within the Kenai Peninsula Borough. Historically, the landfill has been a substantial
source of greenhouse gas emissions. By mitigating methane venting, this project would actively address
localized environmental concerns and contribute to sustainable waste management for the Kenai
Peninsula Borough.

In tandem with the reduction in methane emissions, another crucial advantage lies in the decreased
reliance on natural gas at the landfill site. The new leachate concentrator is rated to use 18,000 CFH

of natural gas. Any offset of this usage is a benefit in reducing emissions, saving taxpayer funds and
reduction in usage of natural gas that is projected to be in short supply in coming years*®. By optimizing
the Central Peninsula Landfill’s energy usage and minimizing the consumption of natural gas, this project
embraces both fiscal responsibility and proactively responds to the challenges posed by an evolving
energy landscape.

Estimated Emissions Reduction

Landfill gas, a byproduct of the decomposition of organic waste, comprises a complex mixture of

gases. It typically contains approximately 50-55% methane, 45-50% carbon dioxide, and less than 1%

of non-methane organic compounds, along with trace amounts of inorganic compounds. Methane, a
predominant component of landfill gas, is a particularly potent greenhouse gas, possessing the ability to
trap heat in the atmosphere 28 to 36 times more effectively than carbon dioxide over a 100-year period.
Understanding the composition of landfill gas and the environmental implications of its emissions is
critical in developing strategies to mitigate its impact.

Gas to energy initiatives, such as this proposed project, are designed to capture a substantial portion of
the methane generated by landfills, with capture rates typically ranging from 60% to 90%, contingent on
the efficiency and effectiveness of the system in place. The captured methane can then be repurposed,
typically by burning it to produce electricity or heat, converting it into water and carbon dioxide in the
process. This not only mitigates the release of methane, a potent greenhouse gas, into the atmosphere
but also harnesses it as a valuable energy resource.

In the context of the Central Peninsula Landfill, the significance of landfill gas management becomes
apparent when examining the emissions data. In 2022, the existing leachate concentrator was

39 https://alaskapublic.org/2023/06/02/alaskas-natural-gas-shortage-how-did-we-get-here-and-what-comes-next/
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responsible for producing 2,255.3 metric tons of carbon dioxide (CO2) through the combustion of natural
gas. With the introduction of the new unit, it is anticipated that this figure will surge by approximately
250%, resulting in the generation of 5,638.3 metric tons of CO2. Concurrently, the landfill itself was
estimated to emit 2,125.96 metric tons of methane in 2022, a value that is expected to increase annually
as waste continues to be deposited in the landfill. Implementing a landfill gas capture system with a
capture rate of 60-90% could have averted the release of 1,275.6 to 1,913.4 metric tons of methane into
the atmosphere while reducing natural gas usage for necessary operation of the leachate concentrator, a
significant reduction with important environmental implications.

The following total CO2e reduction was calculated using the LFG Benefits Calculator, pulling from EPA’s
Landfill Methane Outreach Program (LMOP) database.

CO2e Reduction CO2e Reduction (Through 2030, | CO2e Reduction (Through 2050,

(Annual metric tons) cumulative metric tons) cumulative metric tons)

49,067 196,268 1,177,607

TABLE 10: CPL Estimated Emissions Reduction

Implementation Schedule

Project Phase | Duration
Grant acceptance and pre-planning 1 month
Design procurement 3 months
Design of project 6 months
Construction procurement 2 months
Construction, installation, and startup 12 months
Project Close out 1 month
Total project duration 25 months

TABLE 11: CPL Implementation Schedule

This table outlines the estimated duration for each phase of the project, as well as the total project
duration, which ranges from 24 to 30 months based on project scheduling variability.

Proposed Metrics

The proposed project encompasses a multifaceted approach to maximize the efficient utilization of
landfill gas at the Central Peninsula Landfill (CPL). Central to this initiative is the installation of gas
meters strategically placed along the gas lines. Complementing the installation of gas meters, the project
also includes the implementation of a Supervisory Control and Data Acquisition (SCADA) system. By
monitoring gas flow rates, pressures, and other critical parameters, the SCADA system will track the
usage and gas volumes over the lifetime of the project.

Funding Landscape
The total construction cost of this project is estimated to be $4,160,000.

There are currently no funds appropriated for this stand alone project. The Homer Electric Association
is actively searching for funds for construction of the proposed combined heat and power project
mentioned in the above measure narrative.

34



STATE OF ALASKA PRIORITY SUSTAINABLE ENERGY ACTION PLAN

Summary

Southeast Alaska tribal communities face an urgent solid waste management crisis, with most tribal
communities relying on environmentally risky Class Il landfills or shouldering the economic burden

of shipping waste to the lower 48 states. The pressing need for immediate action arises to reduce
greenhouse gas emissions, protect local resources, mitigate and alleviate the economic strain on
these underserved and overburdened communities. Additionally, recognizing the significance of
composting emerges as a crucial aspect in this comprehensive, region-specific emission reduction
measure. Composting not only reduces greenhouse gas (GHG) emissions, but also reduces the volume
of waste sent to landfills, enriches the soil, and contributes to the preservation of local ecosystems
while promoting sustainable agricultural practices. Implementation of composting initiatives alongside
other waste management strategies becomes imperative in addressing the urgent challenges faced

by Southeast Alaska tribal communities, ensuring the protection of our local drinking water sources,
subsistence resources, and overall health of our tribal communities.

The Central Council of The Tlingit and Haida Indian Tribes of Alaska (Tlingit & Haida) is proposing a
measure to design and construct composting facilities tailored specifically for four tribal communities
(Wrangell, Hoonah, Petersburg, Yakutat) and one urban city (Juneau) in the Southeast Alaska region. The
proposed measure to establish composting facilities within tribal communities under the stewardship of
Tlingit & Haida presents a robust and sustainable solution to mitigate greenhouse gas emissions while
fostering environmental stewardship and community resilience. By strategically partnering with tribal
communities, this measure aims to address solid waste management challenges while simultaneously
reducing greenhouse gas emissions through composting organic waste.

Tlingit & Haida’s expertise in collaborative stewardship projects and its established government-to-
government relationship uniquely positions the organization to spearhead this initiative effectively. Led
by Director Desiree Duncan and supported by a dedicated team with decades of combined experience
in grant management, program implementation, and environmental stewardship, Tlingit & Haida brings
a wealth of knowledge and expertise to the table. The organization’s Environmental Managerand
Environmental Coordinatorpossess extensive experience in managing environmental grants and solid
waste programs. Their leadership ensures the smooth execution of the proposed measure, from
establishing partnership agreements with tribal communities to developing comprehensive scope of
work reports and service agreements with contractors.

Additionally, Tlingit & Haida’s recent success in securing the EPA Solid Waste Infrastructure for Recycling
(SWIFR) grant underscores its capacity to leverage funding opportunities and implement large-scale
environmental initiatives. With the support of the Regional Greenhouse Coordinator, and Environmental
Specialist, the organization is well-equipped to navigate the complexities of composting infrastructure
development and optimization.

By integrating composting facilities into tribal communities and providing training on proper composting
techniques, Tlingit & Haida not only facilitates substantial reductions in greenhouse gas emissions but
also fosters community empowerment and capacity building. The proposed measure aligns with the
organization’s commitment to enhancing and protecting land, environment, and culture while promoting
sustainable development and resilience within tribal communities. Through collaborative efforts and
strategic partnerships, Tlingit & Haida aims to establish a model for sustainable waste management that
can be replicated and scaled across regions, ultimately contributing to significant, long-term emissions
reductions and environmental stewardship.
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Community Benefits

The Central Council of the Tlingit & Haida Indian Tribes of Alaska is a federally recognized tribal
government representing 37,000 tribal citizens in 18 villages and communities in Southeast Alaska

— most of which are not connected to a road system and are only accessible by boat or plane. Being
remote and often isolated, Southeast Alaska Native Villages and the areas of Wrangell, Prince of Wales,
and Metlakatla are underserved and identified as being disadvantaged according to the EPA Climate and
Economic Justice Screening Tool. These tribal communities in Southeast Alaska often have inadequate
and unsustainable management of organic resources.

The proposed measure goes beyond immediate environmental concerns and GHGs emission

reduction; this measure is geared towards fostering collaboration, capacity building, and information
exchange throughout the region. By establishing a network for cooperation among tribes, government
entities, non-profits, and other groups, the measure seeks to strengthen the collective ability of tribal
communities in Southeast Alaska to implement and sustain effective organics recycling programs.
Additionally, the proposed measure emphasizes the cultural and economic significance of the region’s
lands, waters, and wildlife, aiming to connect and restore these vital elements that form the foundation
of the communities’ cultural existence and economic welfare. Overall, this measure represents an
inclusive approach, aligning with Tlingit & Haida mission, and positioning the tribal government as a
regional coordinator for collaborative stewardship projects that address the unique challenges of organic
resource management in Southeast Alaska.

Communities shipping waste to out-of-state landfills can attain cost savings by locally diverting

heavy food waste and producing compost on-site, thereby reducing dependence on expensive soil
amendments. Composting programs can be scaled up more quickly and are less expensive than landfills
or incinerators. These incentives encourage active engagement in this effort, fueled by the potential for
localized waste management solutions and economic benefits tied to compost production.

The benefits of this measure will extend to the entire Southeast Alaska region, including tribal
communities, municipalities, residents, businesses, and the environment. Community gardens, food
producers, gardeners, school gardens, and the entire region can benefit from locally sourced compost
for local agriculture, food security, and food sovereignty. The local economy will benefit through revenue
generation, job creation and cost savings through organics recycling. This regional measure will help to
safeguard drinking water sources, protect subsistence resources, enhance community aesthetics, and
promote the overall well-being and sustainability of our region.

Estimated Emissions Reduction

CO2e Reduction CO2e Reduction (Through 2030, CO2e Reduction (Through 2050,

(Annual metric tons) cumulative metric tons) cumulative metric tons)

48,206 144618.15 293719462.7

TABLE 12: CCTHA Estimated Emissions Reduction

This quantification is based on a Waste Reduction Model (WARM)*® using data from the following
reports: Wrangell Integrated Solid Waste Management Plan Updated December 2021, Yakutat Tribe
Environmental Department Soil Security Stewardship (Compost) Data January 20,2021, Municipality
of Skagway Solid Waste and Recycling Management Plan February 28, 2013. Additionally estimates for
Juneau were based on the Juneau Commission on Sustainability (JCOS) Juneau Solid Waste Factsheet
dated March 12, 2021. The tonnage of compostable items for each community was calculated using

40 https://www.epa.gov/warm
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the percentages of food, yard trimmings, paper, and cardboard identified in the waste characterization
studies and the annual total tonnage disposed of in the landfills or shipped to the lower 48 states.

The calculated total CO2E reduction value represents the maximum potential for 100% diversion of all
compostable items for 5 communities in Southeast Alaska.

Implementation Schedule

Phase 1: Planning and Design (01/2025 - 06/2026 1.5yrs)
Milestone 1. Establishing partnership agreements with tribal communities (MOAs/MQUs) - Outline roles
and responsibilities for collaboration.

Milestone 2. Developing Scope of Work Report - Conduct site assessment and feasibility studies to
evaluate potential locations for composting facilities.

Milestone 3. Service Agreements with Contractors - Identify qualified contractors with experience in
composting facility design, construction, and operation.

Milestone 4. Developing Initial Composting Infrastructure Design Options - Site layout, equipment
specifications, waste handling process. Present design to tribal communities for review and feedback.

Phase 2: Implementation (07/2026 - 11/2028 2.5yrs)
Milestone 5. Procurement - Issue Request for Proposals (RFPs) for composting equipment, infrastructure,
and solid waste management consulting.

Milestone 6. Installation of Composting Infrastructure - Begin construction of composting facilities based
on approved designs, site inspections to verify design specifications and timelines.

Milestone 7. Develop comprehensive Standard Operating Procedures (SOPs) detailing the protocols
for operating and managing the composting facilities. These SOPs will outline guidelines for waste
segregation, composting processes, equipment maintenance, safety procedures, and quality control
measures.

Milestone 8. Equipment Testing and Optimization - testing of composting processes, train staff and
community members on proper composting techniques.

Milestone 9. Reporting and Documentation - Compile data on composting performance, including waste
diversion rates, greenhouse gas emissions reduction, and compost quality.

Phase 3: Data Collection and Sustainability (12/2028 - 12/2029 1yr)
Milestone 10. Long-term Monitoring and Evaluation - Collect data on key indicators such as waste
diversion rates, greenhouse gas emissions reductions, and community engagement levels.

Milestone 11. Sustainability Planning and Capacity Building -ldentify funding sources and opportunities
for revenue generation. Build capacity within tribal communities to independently manage and operate
composting facilities. Roadblocks: Regulatory compliance, community engagement, funding constraints.

Proposed Metrics

The proposed measure for establishing composting facilities within tribal communities in Southeast
Alaska under the stewardship of the Central Council of The Tlingit and Haida Indian Tribes of Alaska
(Tlingit & Haida) will be tracked using various metrics to gauge progress and effectiveness. These
metrics include:

* Type of equipment installed for each community: This metric will track the actual implementation of
composting infrastructure within tribal communities and urban areas, including Wrangell, Hoonah,
Petersburg, Yakutat, and Juneau.
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* Volume of organic waste diverted from landfills: Tracking the amount of organic waste diverted from
Class lll landfills or shipments to the lower 48 states will indicate the effectiveness of the composting
facilities in reducing the burden on existing waste management systems.

* Reduction in greenhouse gas emissions: Quantifying the reduction in greenhouse gas emissions
resulting from the implementation of composting initiatives will provide insight into the
environmental impact of the measure. This could include metrics such as tons of CO2 equivalent
emissions avoided through composting.

* Number of community members trained in composting techniques: Monitoring the number of
community members trained in proper composting techniques will demonstrate the level of
engagement and capacity building achieved within tribal communities.

* Investment in composting infrastructure: Tracking the investment made in designing, constructing,
and optimizing composting facilities will provide insight into the financial commitment and resource
allocation towards waste management solutions.

* Job creation and workforce development: Assessing the number of jobs created and workforce
development opportunities generated through the implementation of composting initiatives will
demonstrate the economic benefits and community empowerment achieved.

By tracking these metrics, Tlingit & Haida can effectively monitor progress, identify areas for
improvement, and demonstrate the tangible benefits of the proposed measure in addressing solid waste
management challenges, reducing greenhouse gas emissions, and fostering environmental stewardship
within Southeast Alaska tribal communities.

Funding Landscape
The estimated cost for this program is just under S15M.

Tlingit & Haida has been awarded the following grants for work related to solid waste:

* EPA Solid Waste Infrastructure for Recycling (SWIFR) grant - currently in awarding process for
$1,499,999 to establish a regional recycling hub and expand Tlingit & Haida’s current composting
program which will help bolster this measure.

e USDA Composting Food Waste Reduction (CFWR) grant - awarded in 2023 for $375,000 for
composting infrastructure including an in-vessel composting and storage building.

Current funding being considered:

e Denali Commission Regional Solid Waste Management Planning funding for $500,000 to develop
detailed community Organics Recycling Plans (ORPs) tailor to community specific needs and establish
a composting network between tribes and municipalities in Southeast Alaska.

* Alaska Native Tribal Health Consortium (ANTHC) funding for $50,000 to develop detailed community
planning for recycling and composting on a smaller scale while also establishing a community network
for recycling and composting in Southeast Alaska.

D. Transportation

Summary

The cruise industry is a major economic feature along the southern coast of Alaska. In 2001, the world’s
first shore power facility for cruise ships was installed at one of the two private cruise ship docks
serving Juneau’s visiting cruise ships with success, continuing to serve ships over twenty years later.
Communities like Juneau receive as many as seven ocean-class cruise ships daily.
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Juneau is one of three communities in Alaska to have an approved climate action plan addressing
emissions reduction measures, with a goal of reducing emissions 25% by 2032. There is greater public
ownership of shoreside infrastructure in Juneau than some other communities, as two of the four cruise
ship berths in Juneau are municipally owned.

The development of shore power in Juneau serves as just a portion of the Green Corridor project*
being lead in collaboration with the Port of Seattle and other partners. The Port of Seattle says that “A
green corridor is a shipping route where zero greenhouse gas solutions are considered, demonstrated
and supported. Green corridors—through collaboration across sectors—establish the technological,
economic, and regulatory feasibility needed to accelerate implementation of low and ultimately zero
GHG emission vessels.”

As a “first mover” of the Green Corridor project, Juneau serves as an example for infrastructure being
developed in other “first mover” communities in Southeast Alaska, like Sitka, Haines, and Skagway as
well as other communities who are exploring cruise terminal shore power like Ketchikan and Whittier.

Proposed Measure

City & Borough of Juneau

The City and Borough of Juneau’s objective is seeking to install equipment at their two cruise docks to
provide shore power to the ships moored there, thus substantially reducing the emissions produced by
the on-board generators during the “hoteling” that occurs while the ship is at port. This electrification
would greatly reduce criteria pollutant emissions in one of the densest areas of Juneau, while also
greatly reducing greenhouse gas emissions by shifting energy use to the Alaska Electric, Light, & Power
(AEL&P) grid which has 100% of its firm electrical needs supported by hydroelectric power.

Other Alaska communities and ports along the green corridor could develop projects to a similar scope
and scale of what has been proposed in Juneau.

Timeline

The engineering effort for Juneau’s project will require a 12-month period to complete, which will also
be used to apply for additional funding. With the completion of design and development of construction
documents, as well as the final acquisition of funding, the project will be bid. The project may be
segregated into two phases, allowing one shore power facility to be constructed before full acquisition
of funds needed to complete the second facility. The bid period is anticipated to require a 2-month
period. After award of a construction contract is received, the acquisition of transformers, high-voltage
switchgear, stationary or floating support structure at the dock, and shore power deployment equipment
will take 12 to 24 months. Construction can be completed within 12 months.

Design and Construction Documents 12 Months
Grant Applications (concurrent with design) 18 Months
Bidding 2 Months
Procurement 12 to 24 Months
Construction 12 Months

TABLE 13: Green Corridor - Juneau Implementation Timeline

Similar projects in other communities may have longer timelines than Juneau due to additional time
needed for feasibility and other initial scoping.

41 https://www.portseattle.org/projects/exploring-green-corridor-cruise-pacific-northwest-alaska
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Funding Landscape
An application seeking $1,500,000 in funding for this project via the 2022-2023 Diesel Emissions
Reduction Act (DERA) National Grants was submitted.

In 2022, the City and Borough of Juneau committed $4,900,000 to this project and additional funding
will be contributed using local funds generated by cruise industry fees and additional grants.

Transformative Impacts

The proposed cruise ship dock electrification will reduce exposure to criteria pollutants in the downtown
business district and nearby residential neighborhoods. The reduced air emissions and health impacts
will further benefit Juneau’s efforts to provide EJ to the elderly, under-served, and children residing in
the downtown Juneau port area. Juneau was a PM-10 nonattainment area in 1987 and a redesignated
maintenance area in 2013.

Juneau is also home to two federally recognized tribes and is thus considered partially disadvantaged
according to the EJScreen tool. The Douglas Indian Association includes over 700 tribal members, with its
historic townsite located across the water from the cruise docks. The Central Council of Tlingit & Haida
Indian Tribes of Alaska, which is headquartered in downtown Juneau, has 24,000 active enrolled citizens
with a portion of this population residing in the community. Juneau’s population is 19% Alaska Native,
with a substantial younger population representing 25% of all Juneau youth.

The broader Green Corridor project could help address environmental justice and economic opportunity
needs along the entire corridor proposed.

Estimated Emissions Reduction
The electrification of both the north and south berth of the Juneau project would likely produce the
following emissions reduction.

CO2e Reduction CO2e Reduction (Through 2030, CO2e Reduction (Through 2050,

(Annual metric tons) cumulative metric tons) cumulative metric tons)

7,795 31,180 187,080

TABLE 14: Green Corridor Estimated Emissions Reduction

Electric Vehicle Supply Equipment Installation Program

Measure Summary

The proactive installation of Electric Vehicle Supply Equipment (EVSE) in both urban and rural Alaska
communities will serves as a vital step in bridging the existing funding gaps between private and public
programs, with a primary objective of alleviating range anxiety among electric vehicle (EV) drivers and
promoting EV adoption throughout Alaska. This project aligns seamlessly with the state’s comprehensive
NEVI strategic plan, which through thorough evaluation sited both Level 2 and Level 3 charging stations
at key locations. Level 2 chargers cater to urban areas, providing convenient daily charging solutions,
while Level 3 chargers are more conducive to locations along major long-distance routes, facilitating
quick recharges during extended journeys.

In a collaborative effort alongside the Department of Transportation and Public Facilities (DOT&PF),

the Alaska Energy Authority (AEA) actively spearheads the implementation of Alaska’s share of the
National Electric Vehicle Infrastructure (NEVI) funding. This joint endeavor is driven by the shared goal of
maximizing resources and efficiently developing a comprehensive and robust EV charging network that is
designed to meet the unique needs and challenges of Alaska’s diverse landscape.

40
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The significance of this infrastructure development cannot be overstated, as it directly addresses the
critical funding gaps that have hindered the expansion of EV infrastructure. By strategically placing
charging stations, this measure aims to reduce range anxiety, thus creating a market environment
conducive to increased EV adoption. In essence, this initiative plays a pivotal role in fostering seamless
charging experiences and removing existing barriers to EV adoption, ultimately contributing to a cleaner
and more sustainable transportation sector in Alaska. Furthermore, an infusion of funding into this
endeavor follows a similar model to the NEVI funding program, ensuring a streamlined and efficient
allocation of resources to further accelerate the growth of EVs across the state.

Community Benefits

The program aims to achieve several key objectives including enhancing clean transportation access and
addressing environmental concerns. One of its primary goals is to enhance clean transportation access
by strategically siting charging stations and increasing the number of EV charging stations located in
Justice40 areas. This effort is designed to alleviate the burden of transportation energy costs by providing
reliable access to affordable charging, and lowering the burden of EV ownership for all.

Additionally, the program seeks to bolster the clean energy job pipeline, offering job training and
establishing job-creating enterprises within disadvantaged communities. This initiative aims to generate
new clean energy jobs and related opportunities, thus contributing to economic growth in these areas.
Simultaneously, the program intends to reduce environmental exposures to transportation-sector
emissions, benefiting the health and well-being of those communities where stations are directly sited,
and those communities along impacted roadways.

Moreover, there are positive economic impacts anticipated for business owners through increased

retail and site sales owing to visitation by patrons charging their electric vehicles. The program
emphasizes knowledge sharing and program awareness, encouraging community engagement and
fostering opportunities for dialogue. Lastly, it underscores the direct air quality improvements brought
about by the deployment of charging ports, particularly in Justice40 communities. Cleaner air benefits
everyone, and the transition to electric vehicles showcases these advantages, particularly in urban areas
like Fairbanks, of which a portion is classified as a PM2.5 nonattainment area, where reduced vehicle
emissions can substantially improve air generally poor air quality, especially during winter months where
temperature inversions trap airborne pollutants near the ground. This program represents a multifaceted
approach to creating a more sustainable and healthier transportation ecosystem for all Alaskans.

Estimated Emissions Reduction

Based on the International Council on Clean Transportation’s (ICCT’s) Global Comparison of the Life-
Cycle Greenhouse Gas Emissions of Passenger Cars*, an estimated amount of carbon emissions was
determined for Internal Combustion Engine (ICE) vehicles and Electric Vehicles (EVs). The ICCT report
identified life-cycle emissions per mile driven and also categorized the emissions into Passenger Cars
(PCs) and Sport Utility Vehicles (SUVs). A comparison was made between the two fuels for PCs and
SUVs, and it was determined that electric PCs have an annual benefit of 13.4 g CO2 / mile reduction and
electric SUVs have an annual benefit of 15.2 g CO2 / mile reduction.

Alaska’s vehicular fleet is comprised of 76% trucks and SUVs and 24% PCs and minivans, so a blended
rate was compiled. Since Alaskan’s drive an average of 11,111 miles per year®, the result is each EV
conversion results in a reduction of 166,665 g CO2, or 455 tons CO2 per year. The National Renewable
Energy Lab estimates that by 2030 there will be a need for 28 million charging ports to support the

42 https://theicct.org/wp-content/uploads/2021/07/Global-Vehicle-LCA-White-Paper-A4-revised-v2.pdf
43 https://www.policygenius.com/auto-insurance/average-miles-driven-by-state/
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estimated 33 million EVs on the road*. This conclusion results in the need for 0.848 ports per EV.
Therefore, each port can be concluded to reduce emissions by 536 tons CO2 per year.

This measure can be applied to each port deployed and scaled as the program expands. Further, Alaska
will measure the adoption rates as it relates to the increase in the number of ports to determine if
further correlation exists. The measure will also be compared with port usage to ensure that the station
and ports are receiving usage to support the carbon reduction claims.

Each site will follow requirements and standards set in Title 23 for the National Electric Vehicle
Infrastructure (NEVI) program in that four ports will be deployed at each site. Each site will provide a
benefit of reducing CO2 emissions by 2,144 tons per yeatr.

Implementation Schedule

This measure has an anticipated project timeline of three years. Major project tasks will include:
community outreach in targeted communities, administration of requests for applications in said
targeted communities to select charger site hosts, a competitive selection process, and installation and
commissioning of related EVSE.

Proposed Metrics

At the highest level, the metric for the success of this measure will be the number of EV charging stations
installed. Each site will follow the requirements and standards set in Title 23 for the National Electric
Vehicle Infrastructure (NEVI) program with four ports deployed at each site. It is estimated that each

site will provide a reduction of CO2 emissions up to 2,144 tons annually. Post installation the utilization
of these ports can be monitored to document use and track the actualized emissions reduction on an
annual basis.

Cost Estimate

Budget Component | Estimated Cost (Per Site) | Number of Sites | Total Estimated Cost

Level 3 Charging $600,000 15 $9,000,000
Level 2 Charging $15,000 40 $600,000
Total Project Budget $10,000,000

TABLE 15: EVSE Cost Estimate

Funding Landscape

While no other funding for this measure has been committed to date, potential funding to leverage in
support of this project includes; the National Electric Vehicle Infrastructure (NEVI) Program, the Charging
and Fueling Infrastructure (CFl) Program, and the potential of a site host/ community match from those
communities targeted in this effort.

E. Electric Generation

Dixon Diversion Project

Summary

The Dixon Diversion project is a significant expansion of the Alaska Energy Authority (AEA)-owned
Bradley Lake Hydroelectric project. This project aims to divert water from the Dixon Glacier through a
diversion dam and a five-mile underground tunnel into Bradley Lake. From there, the water will flow
into an existing hydroelectric power plant connected to the main Railbelt electric grid. The Railbelt is the

44  https://www.nrel.gov/docs/fy230sti/85654.pdf
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electrical system serving 75% of the state’s population stretching from Homer to Fairbanks. This project
also includes modifications to the Bradley Lake Dam, increasing its full pool height by up to 28 feet.

The Dixon Diversion project will harness renewable energy with minimal localized environmental impact,
making it a promising step towards a more sustainable energy future for Alaska. The addition of this
project is a key assumption shared across all feasible scenarios in long-term Railbelt grid energy planning
completed by NREL (National Renewable Energy Laboratory) and ACEP (Alaska Center for Energy &
Power) that was conducted in 2022 and 2024 respectively.

Emissions Reduction

The Dixon Diversion project will convey water from the Dixon Glacier Basin into Bradley Lake, resulting

in an estimated increase of 190,000 MWh per year in energy production resulting from the additional
inflows to the lake and from higher head pressures associated with the dam raise. This remarkable surge
in energy equates to a 50% boost to the Bradley Lake hydroelectric project, which currently supplies
about 10% of the Railbelt’s electric demand. The increased capacity of hydro generated electricity for the
Railbelt can be achieved with a limited environmental footprint. This project includes the construction

of only one mile of new road, utilization of less than five acres for the diversion dam, an underground
tunnel, and the inundation of up to 400 acres due to a higher lake level. Importantly, Bradley Lake is an
alpine lake that is not an existing fish habitat, minimizing ecological impact.

AEA has a proven record of accomplishment in managing projects of similar scope. In 2020, the AEA
successfully completed the Battle Creek Diversion project, a similar expansion to the Bradley Lake
project. With its experience and expertise, the AEA is well-positioned to implement the Dixon Diversion
project.

Proposed Implementation Schedule

Year | Project Activity

2024 Geotechnical investigations near the entrance and exit of the Dixon Tunnel
2024 -2026 Comprehensive study activities
2027-2030 Construction

TABLE 16: Dixon Diversion Implementation Schedule

Community Benefits

The benefits of this project will positively impact all Alaskans. Dixon Diversion stands as one of

the largest renewable projects ever undertaken in the state, promising cheaper and more reliable
hydroelectric power that will lower electricity costs for Railbelt consumers. This, in turn, will indirectly
reduce energy costs for Power Cost Equalization (PCE) ratepayers throughout Alaska. The project’s
storage component offers a significant advantage over other renewable resources like solar and wind,
allowing Railbelt utilities to reliably dispatch renewable power throughout the year — with the additional
water storage capacity, utilities will be able to regulate non-firm energy generators more easily on the
grid, indirectly fostering additional non-firm generation development.

The project would offset 190,000 MWh/year of natural gas-generated electricity on Alaska’s Railbelt
electric grid, resulting in substantial CO2e emissions and a more resilient grid. This does not account

for the potential emission reductions as a result of intermittent renewable generation projects that are
newly dispatchable by utilities thanks to the project’s increased energy storage component. Additionally,
the Dixon Diversion project is expected to displace at least 1.5 billion cubic feet of natural gas annually,
offsetting a portion of anticipated Cook Inlet natural gas supply shortages in the coming decade.
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CO2e Reduction CO2e Reduction (Through 2030, CO2e Reduction (Through 2050,

(Annual metric tons) cumulative metric tons) cumulative metric tons)

131,094 262,188 2,884,068

TABLE 17: Dixon Diversion Estimated Emissions Reduction

Funding Sources
The current total project budget for completion of the project stands at $342,000,000, which includes a
contingency fund. The following funding has already been committed:

Funding Source | Amount

State of Alaska (FY24 Funds) $5,000,000.00
Renewable Energy Fund Grant $1,000,000.00
Utility Contributions $1,360,000.00

TABLE 18: Dixon Diversion Budget Estimate

Community Electric Generation and Transmission Projects

Summary

Railbelt Electric Grid

Alaska’s Railbelt grid is the largest electric grid in Alaska, supplying power to approximately 70% of
Alaska’s population. This system stretches from Homer to Fairbanks and consists of a number of
intertied, member-owned utility cooperatives. In recent years, two detailed studies**® have been
conducted to assess the feasibility and impacts of decarbonizing the Railbelt grid over the next 25 years.
These reports have presented and analyzed potential scenarios and timelines, but generally consider it
feasible to achieve 80 percent generation within the Railbelt by 2040. This measure supports generation
projects that work towards that goal.

Remote, Islanded Electric Grids

Through tribal CPRG planning and other previous energy planning work, there are a significant number
of emissions reducing projects across rural Alaska which have conducted and completed feasibility,
conceptual design, and advanced-stage design work. Often, the high cost of logistics to bring these
projects to completion results in these planned and designed projects languishing in limbo at the
expense of the respective community’s residents. These projects should not be expected to deliver
complete replacement of diesel generation, but rather they can reduce reliance on aging diesel
equipment and gradually increase renewable electric generation. This measure would seek to support
these remote, islanded electric grid projects that aren’t otherwise captured in a tribal PCAP.

Proposed Measure

Alaska’s tribes and municipalities provide essential services in the maintenance of the critical energy
infrastructure that support Alaska’s communities; their role is especially important in the state’s most
geographically remote communities. Even in communities where they do not operate the utility, they
will often work closely with the utility as a major customer and landowner.

This measure would support projects delivered by a municipality, tribe, or related entities (including
state agencies) directly as well as in partnership with electric cooperatives or Independent Power
Producer (IPP) which delivers renewable generation that offset fossil fuel generation. These projects

45 (Cicilio & et al., 2023)
46 (Denholm, Schwarz, DeGeorge, Stout, & Wiltse, 2022)
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include (but are not limited to) wind, solar, hydroelectric, hydrokinetic, nuclear, and geothermal and
must be able to be integrate and interconnect into the local electric grid both effectively and beneficially.

The electric utility landscape in Alaska is diverse and at is generally operated and maintained by entities
within the local community. To incorporate new, clean generation in an effective manner, upgrades
relating to existing diesel generation, transmission, and distribution may be as important to emissions
reduction as the generation themselves. Components of these projects may include diesel power plant
improvements, such as switch-gear upgrades, that are necessary for the successful integration other
generation types but are severely limited in their eligibility for other sources of funding. Transmission
and distribution projects that enable greater access and deployment of affordable, reliable, and
emissions-reducing generation are also considered as part of this measure.

Per EPA guidance, a project must be ready-to-implement. For the sake of this plan, we consider this

to be a project coming online by 2029 at the latest; although projects that are partially designed may
be require an even shorter time to completion. In addition to lasting GHG reduction, critical metrics
that project sponsors should keep track of include improved grid resilience and reliability, decreased
community energy burden, decreased hazardous air pollutants, and increased generation capacity that
enables the future beneficial electrification of other community sectors.

Funding Landscape

Many federal and state programs provide funding for eligible electric generation projects, including the
Renewable Energy Fund, as mentioned later in this plan. Unfortunately, national competitive funding
opportunities are frequently difficult to access for Alaska projects, especially for remote, islanded grid
communities. Beyond the limited nature of funding, there are a combination of factors that make federal
funding for Alaska rural energy projects difficult to access. These include logistical hurdles — which
increase costs and timelines — and administrative burdens — which decrease the ability of short-staffed
utilities to respond. Additionally, with inability to fully-substitute diesel fueled electric generation

with renewable generation owing to considerations for life and safety, with many potential renewable
generation types characterized as intermittent in their ability to deliver power when it is needed,

many of the critical projects regarding operational and efficiency upgrades to diesel-generation related
infrastructure are found to be ineligible for such national, competitive opportunities and otherwise.

Transformative Impacts

Railbelt Electric Grid

In response to a natural gas shortage that is the result of declining production and availability of known
supply in the Cook Inlet, in January 2024* a coalition of eleven mayors throughout the Railbelt region
began convening together to assess their respective communities’ energy needs and begin to chart a
path forward through this crisis which threatens high cost burdens associated with higher input costs
for Railbelt electric utilities including more costly utility bills, reducing both the discretionary income

of both residents and businesses alike, with potential deleterious effects including a reduction in local
consumption and consequently, overall decreased available capital for business reinvestment. With
electric utility costs being a primary cost input regarding cost-of-living expenses, there also remains
additional risk that such cost escalations may result in further out-migration from Alaska to elsewhere
in the nation. Large-scale renewable energy projects that seek to offset the predominantly natural-
gas-fueled Railbelt generation may help delay this crisis coming to a head, support greater adoption of
beneficial electrification in the buildings and transportation sector, and ultimately make Alaska’s energy
system more resilient in the face of global economic disruptions that would add to the already volatile
markets for carbon-based fuels.

47 https://alaskapublic.org/2023/12/13/southcentral-alaska-mayors-form-coalition-to-address-looming-natural-

gas-shortfall/
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Remote, Islanded Electric Grids

The characteristics of remote, islanded electric grids in Alaska can differ substantially depending on
factors such as community size, the utility owner and/operator, and geographic location. While benefits
are best inferred for specific projects, it can be generally said that reduced diesel generation can improve
air quality, strengthen community resilience, and reduce operating costs associated with the power
plant. While most scenarios don’t allow communities to entirely substitute all diesel generation, projects
that allow significant reductions in plant runtime can have a substantial impact on all of these factors.
When projects are implemented by IPPs, there are proven mechanisms whereby PCE subsidies can be
maintained in such a way that utilities can remain financially solvent as they are faced with the added
expenses related to the renewable energy infrastructure.

Less fuel consumption also means that fuel deliveries do not have to occur as regularly, resulting in
greater resilience to disruptive events concerning fuel conveyance such as freight disruption by weather
and disaster that may materially delay fuel shipments. Over the long-term, reduced dependence on
diesel may mean that bulk fuel systems in some rural Alaska communities will not need to maintain such
high levels of available fuel, reducing a community’s exposure to risks regarding spills such as surface
water contamination, fire, and/or personal injuries.

Greater resilience and community energy independence are critical needs that can be met by electric
generation and transmission projects for remote grids in Alaska.

Measure Quantification

Railbelt Grid

For the sake of quantifying potential emissions reduction for the off-set of fossil fuel consumption, we
presumed a 1000 GWh/year reduction of fossil fuel generation (primarily natural gas) across Railbelt
communities. This quantification also presumes that this generation is replaced by zero-emission
generation, such as (but not limited to) wind, solar, hydroelectric, hydrokinetic, and geothermal. This
guantification also presumes a gradual ramp-up of generation capacity towards a 10% reduction
between 2025 and 2030.

Remote, Islanded Electric Grids

For the sake of quantifying potential emissions reduction for the off-set fossil fuel usage, we presumed
a 10% GWh reduction of fossil fuel generation (primarily Diesel #1) across non-Railbelt communities.
This quantification also presumes that this generation is replaced by zero-emission generation, such as
(but not limited to) wind, solar, hydroelectric, hydrokinetic, and geothermal. This quantification also
presumes a gradual ramp-up of generation capacity towards a 10% reduction between 2025 and 2030.

CO2e Reduction (Annual CO2e Reduction CO2e Reduction
Measure . (Through 2030, (Through 2050,
Metric Tons by 2030) . . . .
cumulative metric tons) | cumulative metric tons)
Railbelt 555,601 798,645 11,910,665
Non-Railbelt 31,248 829,893 1,454,853

TABLE 19: Community Generation & Transmission Estimated Emissions Reduction

These measure quantifications are hypothetical. Many communities may look to reduce their diesel
usage and increase their energy resilience by integrating renewable energy generation, while retaining
generators as a safety measure in case of disasters. The State of Alaska views renewable energy options
as an opportunity to grow strength and capacity within our isolated communities.
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Summary

The Alaska Energy Authority (AEA) is spearheading a comprehensive measure proposal aimed at addressing
critical energy challenges faced by rural communities in Alaska. This proposal encompasses three key
components: Diesel Emissions Reduction Act (DERA) Program Expansion, Distribution System Upgrades,
and the Village Energy Efficiency Program (VEEP). AEA is committed to making substantial, long-term
emissions reductions while simultaneously delivering numerous benefits to these remote communities.

The State DERA program, in which the Alaska Energy Authority (AEA) participates, relies on annual
funding from Congress, with states applying for DERA funds based on population. Additionally, EPA
oversees a competitive tribal DERA program that awards funds nationwide.

DERA encompasses a variety of project types, ranging from replacing school buses to upgrading railroad
engines. AEA, on behalf of the State of Alaska, exclusively utilizes DERA funds to replace prime power
diesel engines in rural Alaska. These engines typically operate 24/7 and have a substantial impact on air
quality in rural communities.

In most rural Alaskan communities, the absence of a larger electric grid requires them to generate
electricity locally. Small diesel power plants are used for this purpose, creating isolated grids. These
diesel engines emit pollutants and are inefficient, which results in both increased fuel consumption and
higher power costs. Installing newer, certified, and more efficient engines helps reduce emissions per
unit of fuel and improves electricity generation efficiency. AEA’s existing annual DERA work plan includes
specific estimates for each community.

The Alaska Legislature established the Village Energy Efficiency Program (VEEP) in 2010 as an Alaska
Energy Authority (AEA) grant program aimed at reducing per capita consumption through energy
efficiency. VEEP’s objective is to actively implement energy and cost-saving efficiency measures in
buildings and facilities within small, high-energy-cost Alaska communities.

Proposed Measure

AEA will issue sub-award grants to replace diesel engines in rural Alaska communities, expanding the
scope of the EPA’s DERA program. These communities rely on small diesel power plants to generate their
electricity, and many of these plants use older, high-emission engines. AEA’s program aims to replace
non-certified and lower-tier diesel engines with cleaner Tier 2 and 3 marine engines and low particulate
matter (PM) emitting nonroad engines. These upgrades enhance performance and reduce emissions.

AEA compiles a priority list for engine replacements within communities, highlighting eligible ones.

AEA will issue sub-award grants to upgrade distribution systems in rural Alaska communities, enhancing
efficiency and sustainability. These microgrids, predominantly diesel-generated, are over 50 years old
and in need of modernization.

The upgrades will reduce line losses, diesel fuel usage, and ensure readiness for renewable energy integration.

AEA will work in coalition with tribal consortia, including Tanana Chiefs Conference, to advance qualified
high-energy cost communities for energy-efficient upgrades to public buildings and infrastructure. AEA
will also issue sub-award grants through an RFA for Alaska communities not part of the coalition effort.

Measure Activities

DERA

The replacement of older engines with certified marine engines is expected to result in immediate
fuel savings and emissions reductions. Over the long term, DERA engines are estimated to provide fuel
savings, emission reductions, and health benefits for many years.


chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.akenergyauthority.org/Portals/0/Diesel Emission Reduction Act Program/Federal Fiscal Year 2021-2022 Alaska DERA Work Plan (Final).pdf?ver=puYXPU52CMSwCug1hKXLjg%3d%3d
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Distribution

Upgrades are anticipated to significantly reduce line losses, improving energy efficiency and
environmental impact. Reduced reliance on diesel generators will lead to lower emissions, better air
quality, and lower costs.

VEEP

Over past VEEP solicitations, 56 communities have offset a total of 1,189,463 kWh/year, demonstrating
the effectiveness of energy efficiency in reducing diesel consumption. The program not only saves costs
but also enhances community safety through improved community/street lighting.

Capacity to Implement

AEA has a strong track record in rural energy infrastructure development, with projects spanning power
generation, bulk fuel facilities, distribution systems, renewable energy integration, and maintenance.
Recent powerhouse upgrade projects and VEEP solicitations illustrate AEA’s commitment to rural energy
solutions.

Estimated Emissions Reductions & Community Benefits

Program | Emissions Reductions | Community Benefits
Replacement engines in Akiachak have
demonstrated the following reductions:
* 23% NOx reduction,
* 93% PM2.5 reduction * Improved air quality in communities
DERA * 75% HC reduction * Reduced fuel costs for residents due to
* 46% CO reduction increased engine efficiency
* 7% CO2 reduction
* Over a 10-year lifespan, substantial
emissions reductions.
* Cost savings for residents and businesses
o Reduced line losses through distribution thrqugh energy ef‘ﬁagncy upgrgdes
Distribution * Environmental benefits, including
upgrades - .
reduced emissions, promoting
sustainability and improved health
* Economic benefit to communities through
Collectively offset a substantial amount of cost savings from energy efficiency
VEEP kWh annually, leading to long-term emissions improvements
reductions. * Enhanced safety in public areas with
improved lighting

TABLE 20: DERA/VEEP/Distribution Estimated Emissions Reduction & Benefits

Implementation Schedule

Program Duration Justification

Project span includes complexities,
DERA Approximately 2 years construction season, and supply
chain challenges

First year focused on planning,

Distribution Approximately 2 years design, permitting, and
procurement
VEEP 5 years Administering $10 million over five

years for VEEP projects

TABLE 21: DERA/VEEP/Rural Distribution Implementation Schedule
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Proposed Budget

Program ‘ Cost Estimation ‘ Description

DERA $10 million Engine replacements in over 150 communities
Distribution $10 million Distribution upgrades in communities in need
VEEP $10 million VEEP programs over five years

TABLE 22: DERA/VEEP/Rural Distribution Budget

Funding

This measure would leverage existing funding sources and partnerships including State of Alaska
matching funds, the Denali Commission, BIA and EPA grants, community matching funds, and DOE
programs.

Expanding the DERA program, upgrading distribution systems, and enhancing energy efficiency through
VEEP will address rural Alaska’s energy challenges in a multi-prong effort. These activities promise long-
term emissions reductions, economic benefits, and improved quality of life for rural communities while
leveraging multiple funding sources to achieve these benefits.

Summary

Solar for All (SFA) is an impactful measure proposed by the Alaska Energy Authority (AEA), in
collaboration with the Alaska Housing Finance Corporation (AHFC), aimed at bringing solar-centric
renewable energy solutions to the forefront of Alaska’s energy landscape. The primary objective of this
program is to facilitate the widespread deployment of solar photovoltaic (PV) infrastructure across the
state of Alaska, with a targeted focus on PV development for low-income and disadvantaged households.

Comprising two components, SFA encompasses an AEA-managed initiative that funds community
solar and battery projects, primarily in those rural and/or remote areas of Alaska. Concurrently, AHFC
will oversee a residential rooftop solar installation program, catering to eligible low-income and
disadvantaged households. By bridging this divide, the program strives to make renewable energy
accessible to many Alaskans who would otherwise be financially challenged and unable to utilize solar
PV technology. The successful execution of SFA promises substantial reductions in carbon dioxide
emissions by mitigating the reliance on natural gas-generated electricity.

In terms of its timeline and scalability, the Solar for All program is slated for completion within a span

of five years. However, it is worth noting that the program remains fully adaptable to absorb additional
funding should it become available. Furthermore, SFA dedicates resources to bolster the initiative through
workforce development, technical support, rooftop upgrades, and community outreach, ensuring that the
benefits extend beyond energy generation and encompass various facets of Alaskan society.

AEA’s approach draws upon the lessons and framework established by the Renewable Energy

Fund, while AHFC’s experience in implementing its successful Weatherization Program is directly
complementary to its management of the residential rooftop solar component. With solar PV systems
known for their long useful life and minimal maintenance requirements, these installations promise to
provide sustainable electricity production for over three decades. Moreover, community-scale solar PV
integration with Battery Energy Storage Systems will fortify electrical distribution in select rural Alaska
communities, delivering both resilience and reliability for the foreseeable future, further solidifying SFA’s
position as a transformative program, diversifying Alaska’s energy landscape.
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Estimated Emissions Reductions
If fully funded this measure is estimated to reduce emission equivalent to 11,202 tons of CO2 annually,
or 336,060 tons of CO2 over a 30-year project life cycle.

Community Benefits

A distinguishing feature of this initiative is its unwavering commitment to directly benefit low-income
and disadvantaged households. With no financial burden imposed on participants, the program
becomes readily accessible to such low-income and disadvantaged households, granting access to the
transformative potential of renewable energy to those who might otherwise never have the opportunity.
For an average participating household, the program is projected to yield approximately a 40% reduction
in their annual electricity bills, making it a compelling proposition for those seeking economic relief from
rising energy costs.

Beyond the immediate cost savings, the Community Solar PV and Battery projects play a pivotal role in
bolstering the reliability and resilience of aging and isolated microgrids scattered throughout the state
of Alaska. The risk of damage to associated community infrastructure for microgrid-communities face
significantly increases when blackouts occur, especially during the harsh winter months when rapid
freeze-ups can damage the fragile above-ground water and sewer systems. Integration of Solar PV

and Battery systems into the existing diesel grid will be a game-changer, significantly diminishing the
frequency, duration, and impacts of these disruptive events. In essence, this program serves as a lifeline
for communities in dire need of enhanced energy stability.

Furthermore, the Solar for All program is set to cultivate a local Alaskan-grown solar workforce. This
endeavor is provided for by substantial investment in workforce development programs and a surge

in demand for solar installations. This dual approach not only promises to expand and augment the
expertise and capacity of the domestic Alaskan solar industry but also paves the way for future solar
development opportunities that extend beyond the scope of the program. It is an endeavor that not only
promises immediate benefits but also lays the foundation for future sustainable growth and innovation
in Alaska’s energy sector.

Implementation Schedule

AEA envisions a five-year implementation period of this project. Year one will be dedicated to planning
activities, including project partner engagement, community outreach, and multi-agency collaboration
for workforce development.

Measure Metrics

The proposed metrics to track the progress and impact of this project include the number of households
impacted, and the electric bill savings of said households. Other metrics that apply to this project are
featured in the following table:

Solar Capacity Deployed 14.3 MW
Battery Storage Capacity Deployed 5.7 MWh
Average Rooftop Solar Array Size 6 kW
Annual Emissions Reduction 11,446 mtCO2e

TABLE 23: Solar for All Metrics

Funding Landscape
In October 2023, the Alaska Energy Authority (AEA) submitted a grant application to the Environmental
Protection Agency (EPA) as part of the Solar for All program with a proposed budget of $100 million. This
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initiative was part of a broader, nationally competitive program with a $7 billion budget allocated for
renewable energy projects.

AEA’s application was one of two submissions from Alaska for this program. The Tanana Chiefs
Conference (TCC) partnered with the Alaska Native Tribal Health Consortium (ANTHC) to submit a
separate proposal, reflecting the collective effort within the state to harness the potential of solar
energy. AEA anticipates notice on the status of this application in March of 2024.

Cost Estimate

Item | Cost Estimate
AEA Community-Owned Solar + Battery $41.3MM
AEA Administration, Travel, Overhead $5.1MM
AHFC Residential & Multi-family S40MM
AHFC Enabling Rooftop Upgrades $3.5MM
AHFC Program Administration & Overhead S3MM
\Cl\gonrql:;%rgﬁyDg\L/ftzlrzzgent, Technical Assistance, $7.1MM
Total Program Budget $100MM

TABLE 24: Solar for All Cost Estimate

AEA Renewable Energy Fund

The Alaska Energy Authority (AEA) is looking to augment its Renewable Energy Fund Grant Program*®
(REF). The REF is a proven grant program which provides critical financial assistance in support of the
feasibility, design, construction, and integration of renewable energy projects throughout the state. The
REF provides financial support and incentive for sustainable renewable energy development in Alaska
enabling the harnessing of Alaska’s vast potential of renewable energy potential. Under AEA leadership and
administration, this measure will continue to deliver substantial, long-term reductions in emissions, bolster
the capacity to scale renewable projects, and provide immense benefits to Alaskan communities statewide.

Summary

The Renewable Energy Fund was established in 2008, has been a beacon of success in the journey
towards renewable energy adoption. With over $317 million in state-appropriated grants, it has achieved
remarkable results. An independent impact analysis revealed that the REF offset approximately 85 million
gallons of diesel fuel, equivalent to 5% of all petroleum consumed in Alaska in 2021. It also reduced 2.2
million cubic feet of natural gas and mitigated 1,063,500 net metric tons of carbon dioxide emissions.

This initiative has not only saved an estimated $53 million in net energy costs but has also had a
significant impact on employment, generating an estimated 2,931 additional jobs across the state.
Beyond direct state investment, the REF has leveraged over $300 million in external funding, supporting
federal opportunities, local contributions, and additional capital for projects. Moreover, the REF program
was renewed indefinitely in May 2023, showcasing its importance to Alaska’s energy landscape.

Administered by AEA, the REF boasts a dedicated team with experience in managing grant awards. A
9-member advisory committee has successfully overseen the program since its inception, ensuring its
continued effectiveness.

48 https://www.akenergyauthority.org/What-We-Do/Grants-Loans/Renewable-Energy-Fund
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Estimated Emissions Reduction

The REF’s has a proven track record in reducing electric generation and transmission-related emissions.
Through its awarded projects, the REF has helped to offset millions of gallons of diesel fuel, natural gas,
and carbon dioxide emissions. For Round 16, AEA evaluated 28 applications, with 24 passing economic
and technical feasibility evaluations. These projects are estimated to reduce emissions by 1,186,857 tons
of CO2 annually, or a total 24,278,625 tons of CO2 over their lifespan. Even with conservative estimates,
the emissions reduction potential is significant.

Community Benefits

The REF focuses on LIDAC communities, with 80% of past awards granted outside the Railbelt region.
It delivers numerous advantages, including reducing reliance on carbon-based fuels, thereby stabilizing
energy costs, improving air quality by offsetting diesel generation, enhancing energy security, and
creating new jobs in the renewable energy sector. It is an inclusive initiative that benefits those diverse
communities across Alaska.

Proposed Timeline

Activity | Time Period

Allocation of $100 million Ongoing

Solicitation for projects Summer 2024 (occurs annually)
Recommendations to Alaska State Legislature January 2025 (occurs annually)
Grant awards for funded projects Beginning July 2025 (ongoing)
Procurement, installation, construction Beginning Fall 2025 (ongoing)
Allocation of $100 million Ongoing

TABLE 25: REF Proposed Timeline

Metrics

To assess measure progress, AEA will employ various metrics, including program expenditures,
renewable capacity deployed, battery storage capacity, renewable power produced, CO2 emissions
avoided, and diesel fuel reduction.

Proposed Budget

Program | Proposed Budget | Implementation Period

Renewable Energy Fund $100 million Five-year period

TABLE 26: REF Proposed Budget

This table outlines the proposed budget of $100 million for the Renewable Energy Fund and the
intended implementation period of five years for CPRG measures.

Funding Sources

The REF is primarily funded through state appropriations by the Legislature, with no statutory obligation
to fund the program. Historically, funding availability has been linked to the state’s fiscal health, resulting
in years where the program went unfunded owing to budgetary constraints. Despite these challenges,
the REF has persevered and remains a vital tool in Alaska’s renewable energy development toolkit.

The Alaska Energy Authority’s Renewable Energy Fund has a proven track record of reducing emissions,
creating jobs, and advancing renewable energy development in Alaska. With dedicated leadership,
community benefits, and a substantial capitalization, the REF remains poised to continue making
significant strides in building a sustainable energy future for Alaska.
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F. Carbon Capture, Use, and Sequestration

Summary

The State of Alaska is preparing to harness its abundant subsurface resources for the purpose of
carbon capture and storage (CCS). Spearheaded by the State of Alaska’s Department of Natural
Resources (DNR), this initiative aims to make these state-owned resources accessible for CCS projects,
thereby contributing to global efforts to combat climate change. To realize this vision, Governor Mike
Dunleavy has put forth legislative proposals that would establish a comprehensive carbon storage
program. This program’s administration would fall under the oversight of the Division of Oil and Gas
within DNR. With this framework in place, a range of activities would be facilitated, including in-depth
research and characterization of subsurface resources, negotiations for commercial access terms, and
the permitting and approval of projects situated on state-owned land. Collaboration with other state
agencies, the University of Alaska system, and regulators would be pivotal in ensuring the seamless
execution of these endeavors.

In addition to the CCS-focused program, DNR has already been actively involved in tackling greenhouse
gas emissions through its Carbon Offset Program. This existing initiative focuses on a multifaceted
approach that includes both nature- and technology-based solutions. To support the development of
projects aimed at reducing greenhouse gas emissions, the program has identified key infrastructure
enhancements. Among these are the improvement of roads and bridges providing access to forested
state lands. Such enhancements would enable more active forest management, the implementation of
carbon-boosting silviculture practices, reforestation efforts in areas impacted by beetle infestations and
wildfires, and terrestrial storage of biomass, thereby preventing its release into the atmosphere through
combustion or natural decomposition.

DNR'’s strategic investments encompass the acquisition of portable biochar equipment. This

technology allows for the conversion of biomass, including timber residues and beetle-killed trees,

into a stable carbon product, bolstering carbon sequestration efforts. Additionally, the construction

of additional electric vehicle charging stations aligns with the Alaska Energy Authority’s (AEA) ongoing

EV Infrastructure Plan, facilitating the growth of electric vehicles, which contribute to greenhouse gas
reduction efforts. By engaging staff from various divisions within DNR, such as Forestry & Fire Protection,
Mining, Land, & Water, and the Office of Project Management & Permitting, and by leveraging the
capacity to collaborate with project developers and secure additional state funding when necessary, DNR
is well-equipped to implement these initiatives efficiently.

Community Benefits

Carbon sequestration and carbon removal projects in Alaska present employment opportunities,
improved air and water quality, improved fish and wildlife habitat, improved access for recreation,
hunting, fishing, and other subsistence uses, and other associated environmental and cultural benefits.

Implementation Schedule

The Carbon Offset Program was authorized by the Alaska Legislature in May of 2023. Efforts are
currently underway to hire staff, enact a regulatory framework, establish contracting procedures, and
identify suitable carbon removal projects. Regulations are anticipated to be enacted by May of 2024,
with the goal of beginning the registration process for carbon removal projects in August of 2024.

The Administration is proposing the Legislature enact the carbon capture and storage (CCS) program
this (2024) legislative session. The Department of Natural Resources will then proceed with regulation
development and implementation as necessary.
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Measure Metrics

The most direct metric for the Carbon Offset Program will be the number of in-development and
accredited carbon removal projects on state lands. Secondary metrics would include the number of
miles of forested roads and bridges constructed that improve access to carbon removal project areas,
the purchase and deployment of biochar equipment, and the construction of electric vehicle charging
stations.

For the carbon capture and storage (CCS) program, while there may be many other intervening measures
of success (resource assessment data gathered, etc.) the establishment of carbon capture facilities that
intend to sequester carbon dioxide in State-owned subsurface resources is the most direct metric.

Funding Landscape
State funds may be allocated to CCS efforts. The University of Alaska may pursue characterizations efforts
as well, along with federal agencies, such as the U.S. Geological Survey, and/or private industry entities.

For the Carbon Offset Program, $649,000 in ongoing operating funding is appropriated annually for
program-related staff and $425,000 in capital funding was appropriated in FY24 for carbon removal
project development over the next five years.

Cost Estimate

This project is in a preliminary stage. Assessments to confirm subsurface resources are available for
sequestration are scalable to any cost level, and would result in more expansive and/or definitive
information about potential to sequester carbon dioxide.

For infrastructure improvements that would support carbon and other greenhouse gas removal
projects under the Carbon Offset Program, costs would be dependent upon additional assessments of
the number of road miles and bridges that would need to be constructed to access the areas with the
highest potential for carbon and GHG removal projects, the number of biochar equipment needed to
address the most critical and prospective carbon-reducing areas of the 2+ million acres of beetle-killed
and fire-affected state forestlands.



IV. Initial Workforce Planning Analysis

Employment Data

Looking first at the more traditional measure of unemployment, Alaska’s unemployment rate remains
near the historic low of 3.6% in May 2023%. While the unemployment rate is even lower in urban
areas, unemployment remains high in most rural areas. For example, December 2023 unemployment
(not seasonally adjusted) sat at 9.8% in the Bethel Census Area and 7.4% in the Nome Census Area,
while Anchorage and the Mat-Su sat at 4% for the same period®. The prime-age employment gap data
confirms that parts of the state are doing relatively well by that measure, other parts of the state have
gaps of as much as 39 percentage points and all of the state’s economic development regions have
pockets with high gaps.

Based on projections by the Alaska DOL&WD?>!, from 2020 to 2030 there will be about 1600 vacancies
per year for positions that require postsecondary training or education. The 2022 excess unfilled

job vacancies included approximately 3000 positions for which employers typically require or prefer
postsecondary education. Alaska lags U.S. averages, however, ranking 46th in November 202352
seasonally adjusted unemployment rate. In 2021 and 2022 the Alaska job opening rate increased and
ranged between about 8 and 14% (seasonally adjusted). The highest rates correspond to a ratio of only
0.4 unemployed person per job opening. The job opening rates are the highest since the survey began in
2012 and higher and more variable than those for the national 6.5% annual average.

Both national and state numbers show job openings are much higher than before the pandemic®. Three
factors have been cited to explain this worker shortage: retirements and early retirements of the large
“Baby Boom” cohort; difficulty in obtaining child care; and in Alaska, outmigration of working-age adults.
In September-October 2022, Alaska labor force participation rate was 65.6% and the labor force was
62.7% of the population, the highest values since 2017 and 2015, respectively. Both slightly exceeded the
2019 percentages. In the last 50 years the peak labor force participation was 75.3% and the peak labor
force percentage of the population was 69.8%, both in 1989, and there has been a slow, steady decline
since then. This is attributable to an aging population. Alaska’s participation rate is unlikely to improve
further without support.

49 https://www.bls.gov/web/laus/lauhsthl.htm

50 https://live.laborstats.alaska.gov/data-pages/labor-force-home

51 https://live.laborstats.alaska.gov/occfcst/occupations

52 https://live.laborstats.alaska.gov/trends-magazine/2024/January/outlook-for-alaska-jobs-in-2024
53 https://labor.alaska.gov/trends/aug2?2.pdf#fpage=12
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In addition to the aging population, the Alaska worker shortage is exacerbated by outmigration. Net
outmigration of young adults developed after 2015, and outmigration of all working age groups has
increased. Given the normal labor participation rates in 2022, outmigration appears to be an important
reason for the continuing worker shortages. From 2015 to 2020 Alaska lost an annual average of 5070
residents aged 15 to 64. The cumulative 6-year loss is 8.5% of the average labor force during that period. In
2020, there were about 110,000 jobs in Alaska that required postsecondary education, about 30% of total
jobs. The total projected job openings for the period 2021-2030 are 11% or 12,000 per year. However, most
of those will be transfers to other positions in Alaska, often within the same career or industry.

The following describes potential careers for clean energy, including many careers that do not currently
exist or marginally so in Alaska: environmental technician, wind turbine technician, planner, solar
installer, air quality engineer, energy auditor, energy manager, utility operator, energy engineer,

health and safety officer, siting assessment and permitting, feedstock development, wholesale market
administration, contract management, lifecycle analyst, asset management, distribution grid developer,
economist, appliance distributor, financing, contracting, and procurement. For example, Alaska’s Solar
for All program will focus on the applicability of these careers to solar, specifically, but also look to
leverage the interconnections across the clean energy industry. This recognizes the interoperability
necessary and the reskilling that may occur over the course of any workforce development program.

Workforce Challenges

Attracting, training, and placing hundreds of new workers in trade jobs in every region of the state has
many challenges. Other industries will be competing for the limited supply of new workers. Another
challenge is having enough qualified instructors to train the new workforce. Alaska has a shortage of
trade instructors; it is a challenge to recruit instructors due to the competitive wages they can earn in
their industry sector; and new instructors need to be trained in classroom management, safety, and
methods for teaching technical skills. An even larger obstacle is providing training and employment for
persons living in rural Alaska, where occupational training opportunities are limited and compounded
by transportation, climate, and technology barriers. High school graduates and job seekers who live in
rural Alaska need an assort-ment of support services so they can attend training and transition to work.
Providing support requires having experienced case managers who can