
Village End Use Energy Efficiency Measures Program 
AEA Grant # 2195225 Administered by Alaska Building Science Network 

 

Nightmute Final Report 

Lighting & Weatherization Measures 2008 ï 2009 

 

 

 

Prepared for: 

Alaska Energy Authority 
813 West Northern Lights Blvd. 
Anchorage, Alaska 99503 
Phone (907) 269-3000 
Fax (907) 269-3044 

Prepared By: 

 

Alaska Building Science Network 
5401 Cordova St. Suite 303 

Anchorage, Alaska 99518 
Phone (907) 562-9927 

Fax (907) 770-5412 



  

Alaska Building Science Network ς Village End Use Energy Efficiency Program ς Ψлу-Ωмл Cƛƴŀƭ wŜǇƻǊǘ ²Ŝǎǘ wŜƎƛƻƴ - Nightmute 

2 

Village End Use Energy Efficiency Measures Program 
AEA Grant # 2195225 Administered by Alaska Building Science Network 

 

Nightmute Final Report 

Lighting & Weatherization Measures 2008 ï 2009 

- by Geoff Butler, ABSN Project Manager, June 30, 2010 

 

Contents 
 
Project Summary   Pgs 2 - 4 

Lighting Retrofit Summary for all Community Buildings  Pg 5 
Weatherization Scope of Work for Ten Community Buildings Pg 6 

Village-Wide Weatherization Savings & Payback Figures  Pgs 6 - 7 
Village Entity Sections & Individual Building Reports  Pgs 8 - 62 
with Pre/Post AKWarm Energy Rating Print-Screens   

Appendix   Pg 63 
 

        Project Summary 
 

This report details energy efficiency lighting and weatherization upgrades in 13 community buildings and 4 teacher- 
housing units in Nightmute, Alaska. These energy retrofits took place as part of a ñWhole Villageò energy efficiency 
retrofit project spearheaded by The Alaska Energy Authority, with the Alaska Building Science Network (ABSN) 
completing community building upgrades.  This project was an effort to maximize energy savings to the community 
in the wake of the highest oil price spike in world history - with a barrel of oil topping $150 during the summer of 
2008.  At the beginning of this project heating fuel in Nightmute cost residents and most community building owners 
$7.90 / gallon.   In June, 2010, at the time of compiling this report, heating fuel in Nightmute cost $6.60 /gallon with 
an expected price increase later that summer.  The FY 2009 full cost of electricity rate was .53 cents/kWh. 

 
 

   
ABSN Project Coordinator Anna Hilbruner, center, 
and AEA Project Manager Rebecca Garrett, right, 
 visit with children at the Nightmute Community Hall 

ABSN Field Manager Harry Morgan 
with Nightmute in the background 

ABSN Project Manager Geoff Butler, starting 
a blower door air leakage test at the 

Nightmute Post Office 
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Project Summary Continued 

We at ABSN are excited to report findings and pleased with the results of this first community building 
weatherization program that we are aware of in the State.  While residential weatherization programs have been on 
going for decades, many rural Alaska community buildings have remained outside official weatherization programs 
and have in many cases been left without focused energy efficiency and building maintenance resources.  Another 
challenging aspect of older rural construction is that many buildings were built in the 70s and early 80s when oil 
was inexpensive.  Many typical community buildings and residences were built with 2 x 4 construction and have low 
thermal resistance values in walls, floors and ceilings.  Structures were often built with little or no building science 
knowledge or application and without Alaskaôs harsh northern climate in mind.   Without resources and education, 
the primary heat-loss mechanism of air leakage and the related area of building ventilation are not well understood.  
Parts of building thermal envelopes remain un-insulated, and frequently, older, poorly maintained heating systems 
assure much higher than necessary fuel use and cost. 

The challenges in these trends, coupled with extremely high fuel prices reveal great need, but also great 
opportunity:  The reality of low-hanging fruit in the area of weatherization and the potential for substantial energy 
and cost savings at a comparatively low price tag.   A blower door tool kit, sealants, spray foam and locally trained 
labor can achieve measurable and valuable air sealing improvements.  Adding blown fiberglass insulation in attics 
is relatively simple, inexpensive and effective at placing thermal resistance where itôs needed.  Older, ductless 
forced air heating systems can be swapped out with direct-vent, more efficient space heaters by local, 
knowledgeable installers.  Where there is strong community participation and match funding, outside rigid foam 
insulation and new siding can bring excellent thermal protection and cost savings for relatively low cost.  These are 
the primary weatherization strategies ABSN pursued in the Nightmute weatherization project. 

 

   

 
Considering budget, spending, savings and pay back figures   
For figuring energy and cost savings in this report, we compared pre and post AkWarm weatherization fuel use 
estimates.  For our overall savings and payback figures, we added fuel use and savings estimates from all buildings 
together and multiplied by the cost of fuel (a hypothetical $5.00 / gallon and $6.60/gallon pricing was used), to get 
an annual, village-wide dollar savings figure.  Simple payback, village-wide and by building comes from dividing 
grant funds spent by fuel dollars saved.  To reduce admin costs we did not track materials and labor spending by 
building.  Instead, we used the pre/post AkWarm savings estimates and figured per building spending based on the 
same proportion of per/building savings in comparison to the village-wide savings figure.  Using the Chinuruk store 
as an example:  fuel savings for that building amounted to 33% of the village-wide savings figure.  To figure 
payback for that building we used an assumed weatherization grant cost of 33% of total weatherization grant funds.  
 
Working with local labor 
One of ABSNôs overriding principles is to utilize and train local village workers for energy efficiency retrofit projects 
to the greatest extent possible.  This achieves the related goals of providing employment and training opportunities 
in the communities we serve, while also transferring energy efficiency and building science knowledge to local 
workers who may then pass on that experience and education to other residents and projects in their village. 
Through local lighting and weatherization training provided by ABSN field managers, we were able to expand the 
available labor pool in Nightmute.  With a blower door on-site, weatherization workers in training get to see and feel 
the difference an effective caulking and air-sealing job can make. The local village labor force that did most of the 
work in Nightmute was paid through force-account as employees of the local entities who own the buildings.  The 
wages paid were comparable to maintenance and weatherization techs working for regional housing authorities and 
weatherization providers.  Approximately 12 - 14 local village maintenance and weatherization workers received 
training and worked for several weeks in 2008 and 2009.   
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Lessons Learned 
 
During this first rural Alaska community building weatherization program we learned some valuable lessons worth 
sharing in consideration of further efforts:  It is best for initial building assessments to be done in spring or summer 
when building foundations and roofs are free of snow and can be thoroughly inspected.  Two of the larger buildings 
we worked on required foundation leveling and new roofs to remain viable buildings.  We discovered this in stages 
after ordering and shipping some weatherization materials.  Fortunately in the case of the Chinuruk Store and 
Church, both entities were willing and able to pay for a good share of labor and materials including all materials for 
their new roofs ï making it possible to complete weatherization measures within a small budget.   With many 
community buildings left out of maintenance and weatherization programs, most villages will have buildings in need 
of structural repairs that donôt bring energy savings but that are necessary for energy upgrades to have lasting 
value.  It is important to factor this into the assessment process and decide with partner village building managers 
weather and how far to proceed on a given building.   
 
Considering materials, shipping and the short construction season:  These elements factor into difficult logistics and 
the need for advanced planning and early action for ordering materials.  For these reasons it is best and depending 
on scope of work sometimes essential to have two summer seasons to complete projects.  In many rural Alaska 
villages buildings are not free of snow until late May / early June.  If ordering materials happens in June and it takes 
4 ï 8 weeks for materials to arrive by barge then it will likely be mid-August before work can begin.  Six weeks later 
ice and snow begin arriving again.   When it comes to ordering materials that will be shipped by barge, vessel 
departure deadlines necessitate timely and early materials orders, which is sometimes difficult or not possible to 
achieve considering site visit scheduling for snow-free assessments.  While itôs possible to air-freight materials to 
the villages it is also more costly which squeezes budgets and good paybacks.   Local labor is also a challenging 
and unpredictable factor.  The short Alaska summers are often the only opportunity for finding jobs and income for 
rural Alaskans.  Fire fighting jobs and local or regional construction and residential weatherization work become 
competing labor arenas that thin out the available labor pool during the time it is needed most. 
 
Although the challenges are many, we found the motivation to reduce energy costs in rural Alaska is equally as 
strong.  The sprit of cooperation on the part of rural Alaska building managers and owners as well as local workers 
really helped make these projects possible.  With a creative and flexible approach, and plenty of village 
coordination and communication, the many hurdles can be surmounted. 
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Lighting Retrofit Summary for all Community Buildings 

 

   

 
 Å Retrofitted 72 light fixtures with electronic ballasts & T8 lamps 
 Å Installed 148 compact fluorescent light bulbs 
 Å Installed 8 T5 linear fluorescent fixtures in the School Gym 

 
 Å Pre-retrofit energy use for all lighting:     17.054 Kilowatts 
 Å Post-retrofit energy use for all lighting: 7.009 Kilowatts 
 Å Energy savings projection: 10.045 Kilowatts 
 Å Pre-retrofit to post retrofit energy reduction: 59% 

 
 Å Estimated Annual Savings: 
 

 kWh Rate (FY 2009 AVE): $0.5309 Fuel Cost (FY 2008 Ave): $2.60 (FY09 bulk fuel price not available in PCE Report) 

 Comparative  Comparative   
 Hours Per Day/    250  Electrical  Avoided Diesel Avoided Diesel 
 Days Per Year Savings  Use (gal)  Costs 

 Locally Estimated Use $8,128.90 1176.91 $3,059.96 
 4 Hours/day $5,332.89 772.10 $2,007.46 
 7 Hours/day $9,332.56 1351.17 $3,513.05 
 10 Hours/day $13,332.23 1930.25 $5,018.64 

 
 Å Total project cost for all lighting measures: $20,000*   
   *($17,500 lighting funds spent in Kwethluk and Kipnuk lighting programs that had much larger lighting scope) 
 

 Å Simple Payback (lighting measures only, using 7 hours/day lighting use run-time):  2.14 years 

 Å Total village wide in-kind contribution:  Is covered in the weatherization summary below. 
 

   
  Geoff Butler, ABSN PM, speaks with Mike Joe, General Manager of Chinuruk Inc. 
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Weatherization Scope of Work for Ten Community Buildings 
 

Å Completed As Is and Post weatherization AkWarm / blower door analysis for 9 community buildings  

Å Installed blow-in fiberglass insulation in 10 community building attics achieving R40 ï R50 

Å Completed air sealing measures in 10 community buildings 

Å Installed rigid foam insulation in partial floors and ceilings of two community buildings 

Å Installed rigid foam insulation on full building exterior envelope for the Chinuruk Inc village store 

Å Installed 7 new triple-pane vinyl windows in the Nightmute Community Church 

Å Installed 1 new insulated metal door in the Chinuruk Inc village store 

Å Installed new weather stripping and door sweeps on all exterior doors 

Å Replaced 2 Miller forced air furnaces with direct vent sealed-combustion Toyo Stoves 

Å Installed 1 programmable Thermostat in the City Head Start Bldg for added fuel savings   

Å Completed extensive foundation jacking & leveling for two community buildings (too retain building viability) 

Å Installed new galvanized metal roofs on two buildings (to retain building viability) 
 
 

   
 
 

 

Village-Wide Weatherization Savings and Payback Figures 
 
 

Å Average pre-weatherization AkWarm energy rating for nine buildings: 55.8 rating points ,   2 Star rating  
Å Average post-weatherization AkWarm energy rating for nine buildings: 79.7 rating points ,   4 Star rating 

Å Average Air Leakage reduction pre verses post Weatherization:   48% 

 
Å Average community building square footage excluding school gym: 997 sqô 
Å Range of community building square footage (nine buildings):    361 sqô  to  1,901 sqô 
 

Å Average annual fuel consumption per building - pre weatherization:   961 gallons / year 
Å Average annual fuel consumption per building - post weatherization:   423 gallons / year 
 

Å Average annual heating fuel cost per building - pre weatherization: $ 5,114 
Å Average annual heating fuel cost per building - post weatherization:  $ 2,222 

Å Average annual savings percentage in dollars and gallons of fuel: 56% 
 

 

Å Total estimated fuel use ï pre weatherization:   8,646 gallons 
Å Total estimated fuel use ï post weatherization:   3,811 gallons 
Å Annual Fuel Saved in 9 bldgs ï comparing pre & post Wx  AkWarm runs:      4,835 gallons 

 

Å Annual Dollar Savings in 9 bldgs ï comparing pre & post AkWarm runs (with $5.00 /gal fuel):    $ 26,028 

Å Annual Dollar Savings in 9 bldgs ï comparing pre & post AkWarm runs (with $6.60 /gal fuel):  $ 31,911 
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               Village-Wide Weatherization Savings and Payback Figures, Contôd 

 

 
Å Total ABSN Weatherization grant funds:   $ 164,955 

Å Simple Payback:  Total Wx funds divided by annual dollar savings ($5.00 /gal fuel):   6.3 years  
Å Simple Payback:  Total Wx funds divided by annual dollar savings ($6.60 /gal fuel):  5.2 years 
 
Å Total village entity / partner funding contributions:     $ 75,703  (see appendix for detailed account) 
Å Total combined AEA grant + village contributed funds:   $ 240,658 

 

Å Simple Payback:  Total AEA grant + village funds divided by annual dollar savings ($5.00 /gal fuel):    9.2 years  
Å Simple Payback:  Total AEA grant + village funds divided by annual dollar savings ($6.60 /gal fuel):   7.5 years 

 
 

   

Local weatherization worker Genevieve 

Anthony air sealing in the City Post Office 

Local workers prepare the Chinuruk Store 

ceiling  for new plywood and air sealing 

ABSN field manager Harry Morgan and Elliot 

Tulik  adding roof overhang and blow-in 

insulation to the Chinuruk Store. 

 

 
Notes:  While AEA as the grantor, will realize the lower payback figures shown above, the projects are more 
realistically budgeted using the higher payback figures that include the full funding level of the projects.  Without the 
substantial village funding contributions the projects could not have achieved the full scope of work completed.   

 

Additionally, the figures using June, 2010 Nightmute fuel prices of $6.60 /gallon, reflect current and expected future 
realities for rural Alaska weatherization projects.  For the foreseeable future, higher fuel prices are likely with 
increasing demand and decreasing supply of oil globally. 
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Village Entity Sections and Individual Building Reports 
 

 

   
 

 

Village Entity Sections and Individual Building Reports appear in the order below.  Most buildings have both lighting  

and weatherization measures reported, but some buildings only received one or the other measure.  Each village 

entity has a lighting summary for all buildings owned by the entity.  Following this is a lighting summary for each  

building owned or operated by a village entity.  Weatherization village contribution and payback figures are reported  

by building and village entity, whereas Weatherization measures and results are reported by building only. 

 

 

The City of Nightmute: 
 

  Lighting Summary for City of Nightmute buildings 

  The City of Nightmute Office  (Lighting and Weatherization) 

  Community Hall   (Lighting and Weatherization) 

  Head Start Building  (Lighting and Weatherization)  (This building was the old Umkumiut Office) 

  PAP/ Public Safety Bldg  (Lighting and Weatherization) 

  Post Office   (Lighting and Weatherization) 

  Water Treatment Plant  (Lighting only) 

  Warm Storage Bldg  (Lighting only) 

 

The Native Village of Nightmute (Nightmute Traditional Council):  
 

  NTC Office Building  (Lighting and Weatherization) 

 

The Native Village of Umkumiut:  
 

  Umkumiut Office Building (Weatherization only) 

 

Chinuruk Inc. (the local village corporation: 
 

  Chinuruk village Store  (Lighting and Weatherization) 

 

Nightmute Community Church: 
 

  Lighting Summary for Church buildings   

  Community Church   (Lighting and Weatherization) 

  Church Housing   (Lighting and Weatherization)  

 

Lower Kuskokwim School District (LKSD): 
 

  Lighting Summary for School Facilities 

  School Gym T5 Lighting  (Lighting only) 

  4 Teacher Housing Units (Lighting only) 
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City Of Nightmute Owned Buildings 

 
 

   

 

7 buildings owned by the City of Nightmute received energy efficient lighting upgrades as follows:  
 

City Offices, Community Hall, Headstart Building, PAP/ Public Safety Bldg, Post Office, Water Treatment Plant, 
Warm Storage 

 

Lighting Summary for all City of Nightmute Buildings: 

 

Å Lighting upgrades completed in March, 2008 

Å Retrofitted 36 light fixtures with electronic ballasts & T8 lamps 

Å Installed 33 compact fluorescent light bulbs 

Å Pre-retrofit energy use for all lighting: 5.011 Kilowatts 

Å Post-retrofit energy use for all lighting: 2.412 Kilowatts 

Å Energy savings projection: 2.599 Kilowatts 

Å Pre-retrofit to post retrofit energy reduction: 52% 

 
Å Estimated Annual Savings: 
 Comparative  Comparative   
 Hours Per Day /    Electrical  Avoided Diesel Avoided  
 250 Days Per Year Savings  Use (gal) Diesel Costs 

 Locally Estimated  $2,216.03 320.84 $834.18 
 4 Hours/day $1,379.81 199.77 $519.40 
 7 Hours/day $2,414.67 349.60 $908.95 
 10 Hours/day $3,449.52 499.42 $1,298.50 
 

 

Weatherization Village contribution and payback figures, City-wide:  

 

Å ABSN Weatherization grant funds spent on City of Nightmute Buildings:  $ 47,837 

Å City of Nightmute contributed funding resources:    $ 5,253 

Å ABSN grant funds + City of Nightmute contributions    $ 53,090 

Å City of Nightmute annual dollar savings from Wx measures:   $ 7, 045 

Å Simple payback:  Wx grant funds + village contribution / annual $ saved:  7.1 years 

 


