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1.0 Executive Summary

The Native Village of Aniak (NVA), a federally recognized Yup’ik Tribe, undertook this energy efficiency
initiative to enhance energy performance in key community buildings, including the Tribal Office,
Community Center, Duplex, and Association of Village Council Presidents (AVCP) Office. Through
energy audits and upgrades, the project focused on high-impact improvements like building envelope
air-sealing, light emitting diode (LED) lighting, and programmable thermostats, primarily in the Tribal
Office. The initiative aimed to reduce energy waste, lower heating and electricity costs, and improve
facility comfort and longevity while achieving long-term savings by decreasing reliance on imported
heating oil (#1 Fuel Qil). Despite scope limitations exacerbated by budget constraints, this project
achieved an approximately 47% reduction in energy use intensity (EUI) in the targeted building (the
Tribal Office). Reducing operational costs emphasizes economic and environmental benefits, aligning
closely with Aniak’s broader energy objectives. This initiative aligned with the Tribe’s vision for
responsible energy use, addressing the challenges of high fuel oil prices in a remote community; it
could serve as a model for similar efforts in Aniak and other Alaska Native villages pursuing energy self-
reliance.
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2.0 Background

The Native Village of Aniak (NVA) is a Yup'ik village of about 570 people, located on the Kuskokwim
River in Southwest Alaska. In 2017, NVA, supported by the National Renewable Energy Laboratory
(NREL), obtained energy audits of several Tribal buildings for a project under a previous grant from the
U.S. Department of Energy’s Office of Indian Energy Policy and Programs (OIE). These audits aimed to
identity cost-effective energy efficiency measures for four essential, multi-use buildings: the Tribal
Office, the Community Center, the Duplex, and the Association of Village Council Presidents (AVCP)
Office. Energy-efficient retrofits would include measures such as air-sealing, installation of setback
thermostats, and LED lighting upgrades. NVA has been steadily implementing energy efficiency
measures based on previous audits of tribal buildings from 2017, with a primary objective of stabilizing
and reducing energy costs.

Understanding how a building performs regarding energy usage and cost is a key first step in
determining efficiency improvement strategies. Tracking historic consumption and cost in relation to
actual weather data allows a building owner to monitor changes in the facility’s performance or energy
use. This data-driven approach helps to identify trends over time and pinpoint specific areas where
energy consumption may be improved.

NVA obtained energy audits for five buildings in 2017; this project was intended to implement high-
payback recommendations such as replacing lighting with LEDs, installing programmable thermostats
with setbacks, and air-tightening building envelopes. NVA and NREL expected to see reductions in
building energy costs ranging from approximately 13 to 18%. These retrofits were intended to build on
NVA’s long-term vision to support cost-effective building operations through energy efficiency and
address goals outlined in the Aniak Traditional Council’s Energy Action Plan (Simeon et al. 2019). NVA
anticipated that the outcomes from this project (regarding high-payback, simple retrofits found in the
energy audit process) could be replicated with similar buildings in the village and region to avoid the
time-delays and cost impacts from contracting energy audits. Other expected outcomes included
increased community resiliency and reduced dependence on fuel oil shipments.

The primary actors on the project were the NVA, NREL, Energy Audits of Alaska, and the Cold Climate
Housing Research Center (CCHRC). As project lead, NVA made decisions on which building to prioritize,
hosted vendors, and presented at OIE program reviews. NREL provided general project management,
coordinated with the energy auditor to develop and administer RFPs, and coordinated travel for
vendors flying to the village during implementation. NREL also gathered, analyzed, and reported
project data, and assisted with quarterly progress and financial reporting. CCHRC hosted the
subcontract with NREL and, critically, provided necessary financial match.
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3.0 Project Objectives

Originally, the project aimed to achieve annual energy cost reductions based on initial audit
recommendations of 13% to 18% across four buildings: Tribal Office, Community Center, Duplex, AVCP
Office). However, financial limitations and COVID-19 disruptions compelled NVA to focus exclusively on
the Tribal Office (Figure 1), targeting a 16% reduction in energy costs through high-impact retrofits, i.e.,
retrofits that could result in a quick return on investment without exceeding the available budget. This
strategic pivot sought to maximize economic benefits and provide a framework for future community-
wide energy improvements.

Figure 1: Aniak Tribal Office. Photo credit J. Fowler/Energy Audits of Alaska.
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4.0 Description of Activities Performed

To achieve these objectives, NREL, NVA, and an energy auditor completed the following tasks between
November 2022 and May 2025.

Overview

Task 1: Project Kickoff

In the first quarter of the project, NVA staff, NREL staff, and the energy auditor met virtually to review
project goals and finalize planning documents. The Tribal Office was benchmarked against a 2017
energy audit. The building’s annual energy usage was assessed in terms of energy use intensity (EUI)
and fuel oil usage relative to cumulative base 65° heating degree days (HDDs) across the sample period
to understand each building’s performance over time further and investigate potential energy
anomalies. This project—originally intended to implement energy efficiency retrofits for four Aniak
buildings audited in 2017—faced significant delays because of the COVID-19 pandemic and workforce
capacity issues.

1.1 Document the present conditions of the project buildings: The energy auditor (re)documented
the current conditions in the four buildings and noted some changes since the earlier energy audit.

1.2 Create a data management plan: Staff developed a data management plan detailing roles and
responsibilities for the energy savings verification process. The plan outlined methods for data
collection and secure storage throughout the project duration.

1.3 Create an outreach plan: Staff developed an outreach plan to inform and educate Tribal
members about the project scope and the benefits of energy efficiency upgrades.

1.4 COVID mitigation plan: At the time of implementation, NVA no longer required this subtask.

Task 2: Hire Retrofit Contractors

Project staff developed detailed scopes of work for lighting and mechanical systems. Requests for
Proposals (RFPs) were issued, and at least three bids were obtained for each category. Contractors
were hired by the end of the third quarter of the project. After re-evaluating the scope of work in 2023,
the focus was narrowed to the Tribal Office. NVA, in collaboration with an energy auditor, adjusted the
project scope to fit a reduced budget, which included upgrades in HVAC (replacing thermostats and
improving hydronic heating systems) and lighting (replacing with LED). In June 2023, the NREL project
manager contacted multiple HVAC and electrical engineering vendors, receiving three HVAC bids and
one electrical bid by the July deadline. NVA selected the most cost-effective HVAC bid with guidance
from the energy auditor and negotiated additional work with the electrical vendor, leading to a
modified bid by late July. The selected retrofits—LED lighting replacements, programmable
thermostats, and hydronic heating system improvements (Table 1)—were chosen because their
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estimated high-impact potential for energy savings and operational cost reduction, informed by the
previous energy audits and industry-standard recommendations.

2.1 Pre-construction detailed scope of work: Staff completed comprehensive scopes of work
for each retrofit area.

2.2 Write an RFP for each scope of work and solicit bids: RFPs were released incorporating
technical requirements and performance minimums.

2.3 Finalize contractor selection and obtain quotes: After scaling back on the number of
buildings, winning bids were selected and contracts finalized for all scopes of work (Table 1).

Table 1: List of retrofits completed by vendors (list is unranked and does not imply priority)

Descriptions

1 | Replace (16) thermostats with Honeywell RTH6360D Programmable Thermostats
2 | Replace (17) Zone Valve Power Heads
3 | Rebuild (17) zone valves and replace the auto vents
Hydronic 4 | Replace existing controller with new Tekmar 260
heatingor 5 | Replace (2) Grundfos UPC 50-160 circulator pumps with Grundfos Magna3 variable speed
Plumbing- 6 | Provide and install temperature sensors on pumps to facilitate 20° AT operation
Heat 7 | Set up pumps for lead/lag configuration
8 | Clean and tune boiler: replace electrodes, nozzles, and fuel oil filter
9 | Replace boiler control relay and relief valve
10 | Rebuild entry way and boiler room control valves (4)
S 1 | Remove and dispose of (5) existing exterior wall packs
. 2 | Supply and install (5) new LED exterior wall packs
Lighting/ :
H - 3 | Remove fluorescent lamps (93) for fixtures
azma
4 | Supply and install direct wire LED lamp replacements for (93) fixtures in (208) lamps total
removal - - -
5 | Disposal of hazardous waste outside of village

Task 3: Retrofit Work

Contractors completed retrofit work on the designated building in coordination with the building
manager. Necessary materials were ordered; the maintenance director prepared the facility for
construction and was present during the installation of new systems and equipment. Obtaining vendor
approval from the DOE was delayed (even with assistance from DOE staff), as the lead agency’s
attention was temporarily directed toward supporting a new round of projects, which pushed review
of existing projects like ours off for several weeks. It was not until late December 2023 that contracted
vendors were ready to start. Weather and supply chain issues delayed the work until early January
2024. The project faced numerous challenges, particularly because of Aniak’s remote location (Figure
2). The effects of the pandemic on the supply chain further strained budgets and schedules, making
project execution increasingly complex.

5

This report is available at no cost from the National Laboratory of the Rockies (NLR) at www.nlr.gov/publications.



Anchorage-Bethel 400 miles
Anchorage-Aniak 320 miles
Bethel-Aniak 100 miles

'. -
P
oo,
)

Figure 2: Map of Alaska showing location of Anchorage-based vendors in relation to Bethel (a regional transportation hub)
and Aniak. Distances provided are air miles as there is no permanent road access.

Task 4: Energy Savings Verification

Following the data management plan, staff collected, stored, and analyzed energy use and
maintenance data before and after retrofits. Data collection began in February 2024. Over 15 months,
NREL gathered utility bills to compare with data from previous years, including from the original energy
audits. Building use and occupancy changed over the project’s period of performance, which spanned
the COVID-19 pandemic; this introduced some uncertainty into the energy savings analysis. However,
the data show that compared with the building performance during and just before the energy audits,
the Tribal Office saw energy reductions by about 47% EUI.

4.1 Collect data: Utility bills (electricity and #1 Heating Qil) were collected for the Office
building. All data were stored in a secure location.
4.2 Analyze data: Staff analyzed the data to evaluate potential changes in building performance
and energy consumption, and results were presented in graphical and written formats in
Section 6 of this report.
For this Technical Assistance effort, utility bills for electricity and fuel oil usage were supplied by NVA
employees and the utility for the calendar years 2023 through March 2025. Actual and modeled data
used in the 2017 energy audit were obtained from the energy auditor.

Task 5: Outreach

NVA presented annual updates at the OIE Program Review each November (2022, 2023, 2024). NREL
presented on behalf of NVA in 2024; NREL also created a poster/flyer for information dissemination
once the project was completed.
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5.0 Methods

NREL staff reviewed building documents (i.e., as-built plans and information from the initial and follow-
up energy audits) and compiled the utility data to calculate annual energy usage metrics for the Tribal
Office building. Monthly utility bills for fuel oil and electricity were collected for three distinct periods:
before the retrofits, during the baseline assessment period, and after the retrofits were in place. Pre-
retrofit data were derived from the original energy audit and recent utility records to establish a
baseline of energy consumption before any upgrades. Post-retrofit utility data were collected in the
years following implementation to evaluate performance under comparable climatic conditions.

Energy use intensity (EUI) was reported in terms of annual kBtu/ft? (thousand British thermal units per
square foot?!) for each full calendar year of available data. EUl is defined as the total annual energy
consumption normalized by the conditioned floor area of the building, providing a standardized metric
for comparing energy consumption across years; the higher the EUI, the less efficient the building. The
initial EUI (83.1 kBtu/ft?) was calculated using the Tribal Office utility bills from the pre-retrofit period.
These data form the basis for evaluating the effectiveness of the retrofits over time.

Energy use intensity per heating degree day (EUI/HDD) was reported in terms of annual kBtu/ft? for
the available calendar years for the building. EUI/HDD is the annual energy usage first normalized by
the conditioned floor area of the building and normalized again by the base 65°F HDD for the observed
year. HDDs are the cumulative difference in daily mean temperature from a baseline temperature.
More heating degree days occur in colder locations and generally correlate to higher energy usage.
EUI/HDD was calculated using actual heating degree data from the Bethel Airport weather station
(60°46’47.0" N, 161°50’16.0” W; elevation 125 ft), obtained via the Alaska Climate Research Center’s
Data Portal, which provides an interactive interface to the United States Department of Commerce,
National Oceanic and Atmospheric Administration’s weather records. Bethel was used as the reference
station because Aniak is too small to have its own weather station or historical climate data.

Energy cost index (ECI) was reported in terms of annual dollars per square foot for the available
calendar years. ECl is the annual utility costs for electricity and fuel oil normalized by the conditioned
floor area of the building. ECI costs are all expressed in 2024-dollar values and do not include Power
Cost Equalization (PCE), a State of Alaska administered economic assistance program that provides
utility cost relief to rural utility customers.? Typically, EUl and ECI follow similar patterns, but the ECI

1 kBtu/ft? (thousand British thermal units per square foot): A measure of building energy use, showing how much energy is
consumed per square foot of floor area.

2 The Power Cost Equalization (PCE) program is a state initiative of the State of Alaska that helps reduce the cost of
electricity in rural communities, where rates are often several times higher than in urban areas. Many of these communities
are small, isolated, and rely on expensive diesel fuel (different from #1 Fuel Qil) for power generation. PCE is funded
through investment earnings from the PCE Endowment Fund, which is managed by the Alaska Permanent Fund
Corporation. Each year, a portion of those earnings is used to subsidize a set amount of residential and community facility
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can highlight issues with billing, peak demand usage, and charges that EUl alone would not reveal.
Tracking EUI and ECI over time allows facility managers to pinpoint specific energy inefficiencies and
better allocate resources for maintenance and future upgrades.

electricity use, so customers pay closer to the average rate charged in Alaska’s larger cities. While the program does not
lower the actual cost of generating electricity, it provides financial relief that makes power more affordable, supporting the
economic well-being of rural Alaskans.
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6.0 Results

The energy efficiency retrofits implemented at the Tribal Office in Aniak produced measurable
reductions in energy consumption and associated costs, demonstrating an achievement despite
encountering multiple logistical and operational challenges. Analysis of the post-retrofit data clearly
illustrates these improvements; although electrification was not a major part of these improvements,
fuel oil use overall was lowered (Figure 3).

2017 Annual Energy Usage (kBtu)

97,583

522,651

m Electricity Consumption = Fuel Oil Consumption (modeled)

2024 Energy Demand (kBtu)

57,322

293,991

m Electricity Consumption = Fuel Oil Consumption

Figure 3: The proportion of energy use did not change, but the overall consumption decreased by 47% once the retrofits
were in place. Modeled values were generated by the auditor using AKWarm, as actual data were not available at the time.

Observed monthly fuel oil usage during the post-retrofit period (2024-25) consistently trended lower
than historical consumption patterns from pre-retrofit and baseline years (2016—17; Figure 4). This
reduction in fuel oil usage persisted even when accounting for seasonal variations through adjustments
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made using HDD, indicating that improvements were directly attributable to the retrofit measures
rather than external climatic factors.

Tribal Office fuel oil use and Monthly HDD (2017 and 2024)
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Figure 4: Monthly fuel oil usage (gallons) for heating and heating degree days (HDD) for years 2017 (pre-retrofit), and 2024
(post-retrofit). Fuel oil consumption is represented by columns (primary y-axis), while HDD values are shown as dashed
lines (secondary y-axis). Data are presented monthly to illustrate seasonal variation and year-to-year differences in fuel oil
use and HDD.

EUI was used to evaluate overall building energy performance (i.e., fuel oil and electricity) and showed
a substantial reduction of approximately 47% compared to the baseline established in 2016 (Figure 5).
The observed savings could translate into financial benefits for the community, enabling the possibility
of further reinvestment into infrastructure.

The marked decrease, especially in winter, underscores the effectiveness of the implemented retrofits
in this heating-dominated setting. LED substitution, boiler and hydronic distribution system
improvements, and the installation and explanation of programmable thermostats each contributed to
the overall reduction in energy use. Over the monitoring period, electricity consumption declined from
28,600 kWh to 16,800 kWh, while fuel oil consumption dropped from 3,220 gallons to 1,641 gallons.
These reductions translate into meaningful financial benefits, though the precise dollar value is difficult
to calculate. Reported ECIs have been adjusted to 2024-dollar values to account for inflation (Figure 5);
however, such adjustments remain imperfect because of the complex financial landscape and the
eight-year gap between the baseline (2016) and follow-up (2024) periods. In islanded locations like
Aniak, bulk fuel oil purchases are transported by seasonal barge, delaying local cost adjustments
relative to national price indices. As a result, electricity and fuel costs do not always reflect broader
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inflationary trends. EUl may serve as a more reliable reference point for assessing performance
improvements over such a relatively short monitoring period.

Given the outcomes of the Tribal Office retrofit, NVA could seek additional funding sources. Extending
the scope of these energy efficiency improvements to essential community facilities, such as the
Community Center, Duplex, and AVCP Office—initially identified in the original audits—could further
amplify community-wide benefits. Implementing similar retrofit strategies across these additional
buildings could yield further reductions in energy use and operational costs, without necessitating
significant alterations to the building's construction. Cumulative effects from cost-effective building
energy retrofits have the potential to drive economic benefits and reduce dependance on imported

fuel.
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Figure 5: Comparison of Energy Use Intensity (EUI) and Energy Cost Index (ECI), adjusted to 2024 dollars, for the years
before (2017) and after (2024) energy retrofits. These trends illustrate changes in energy performance and cost

effectiveness resulting from retrofit measures.
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7.0 Discussion and Considerations

Working in remote Alaskan villages, like Aniak, which are not on the road system, means vendors must
fly to the job site and remain there, typically for 3-5 days. Weather events and shifting flight schedules
can cause delays at any time of year. All supplies must be externally sourced, either shipped ahead of
time by barge or delivered by plane, and all hazardous waste must be removed at additional cost. Price
increases and supply chain demands caused by the global effects of the COVID-19 pandemic were
significant barriers to this project and exacerbated existing logistics difficulties for a construction
project in rural Alaska.

Challenges and Considerations

The project faced significant hurdles, primarily from Aniak’s remote location and compounded supply
chain disruptions caused by the COVID-19 pandemic. While global supply chains have largely stabilized,
remote regions remain vulnerable to similar disruptions. To account for such risks, future projects in
off-road communities could further enhance contingency planning with more flexible timelines and
additional logistical allowances—above what is already considered necessary. Budgeting additional
time for material procurement and enhanced vendor coordination could mitigate the effects of supply
chain disruptions. Implementing these mitigation strategies depends on sufficient project budgets and
timelines, which were limited in this case, and budget constraints restricted the scope of the Tribal
Office retrofits. Nonetheless, the measurable improvements from the retrofits suggest potential for
broader impact. NVA is encouraged to pursue additional funding to extend these benefits to other
priority facilities identified in the original audits, such as the Community Center, Duplex, and AVCP
Office.

Community Impact and Long-Term Energy Performance

Energy savings and operational stability can be continued through energy consumption and
performance monitoring. Regular monitoring allows for timely identification and correction of any
emerging inefficiencies or maintenance issues, thus protecting and potentially enhancing energy
savings over the long term. Moreover, targeted training for local maintenance staff on newly installed
energy-efficient systems and broader energy management practices should be provided. This training
could equip personnel with essential knowledge and skills, thereby maintaining and potentially
increasing efficiency gains and fostering long-term community resilience and self-reliance in energy
management. Continued monitoring of energy performance metrics at the whole-building level is
advised to maintain energy savings and identify further efficiency opportunities in NVA’s building
portfolio. Routine training for local maintenance staff on newly installed systems and energy efficient
operating practices could help sustain efficiency gains and promote long-term stability. Lessons from
this project underscore the need for adaptable, community-specific models for energy improvements
in rural Alaska communities, emphasizing local capacity building and accommodation, long-term
performance tracking, and budget flexibility.
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