Village End Use Energy Efficiency Measures Program
AEA Grant # 2195234 Administered by Alaska Building Science Network

Crooked Creek Final Report

Community Summary

5 community buildings and 3 teacher housing units received energy efficiency upgrades:
Office Building, Washeteria, School Main Building, School Gym, Generator Shed & Teacher Housing
Retrofits Completed: November 2007 i November 2008

Village-Wide Lighting Retrofit Summary:

A Retrofitted 127 | i ghs$ts&TBlamipsr es with electronic ba
A Ilnstalled 64 compact fluorescent | ight bulbs
A Installed 21 T5 linear fluorescent fixtures in the Sc
A Pretrefit energy use for all lighting: 25.765 Kilowatts
A P-etofit energy use for all lighting: 13.085 Kilowatts
A Energy savings projecti @680 Kilowatts
A Pretrefit to post retrofit energy reduction: 49%
A Estimated Annual Savings:
kWh Rate (as of 11/19/2008): $0.85 Fuel Cost (FY 2007 Ave): $3.19
Comparative Comparative
Hours Per Day/ Electrical Avoided Diesel  Avoided Diesel
250 Days Per Year Savings Use (gal) Costs
Locally Estimated $22,068.1 2257.08 $7,200.08
4 Hours/day $10,771.10 1101.65 $3,514.27
7 Hours/day $18,849.50 1927.89 $6,149.97
10 Hours/day $26,927.90 2754.13 $8,785.66
A Tot al project cost for all measures: $ 37,775

A Simple Payback (lighting measur edime)mrlyears using 7 hour s
A Tot al v i-Kint cogtributioni $7%813.00

Additional Energy Efficiency Measures:
e 2 Programmable thermostats installed in the Water plant / Washeteria and School Bus barn.

e Heat Recovery Project for City Water Plant / Washeteria
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2 buildings owned by the Native Village of Crooked Creek received energy efficient lighting upgrades as follows:

Office Building, Water Plant / Washeteria,

A Lighting upgrades completed in November 2007
A Retrofitted 42 light fixtures with electronic ballast
A Installed 14 complsct fluorescent |ight bul
A Pretrefit energy use for all lighting: 4.89 Kilowatts
A P-etsofit energy use for all lighting: 2.532 Kilowatts
A Energy savings project i20388 Kilowatts
A Pretrefit to post retrofit energy reduction: 48%
A Estimated Annual Savings:
Comparative Comparative
Hours Per Day / Electrical Avoided Diesel Avoided
250 Days Per Year Savings Use (gal) Diesel Costs
Locally Estimated $6,689.68 684.21 $2,182.61
4 Hours/day $2,003.03 204.87 $653.52
7 Hours/day $3,505.30 358.51 $1,143.66
10 Hours/day $5,007.58 512.16 $1,633.80

Additional Energy Efficiency Measures:

e Programmable thermostat installed in the Water plant / Washeteria
o Heat Recovery Project for City Water Plant / Washeteria

Programmable Thermostat installed in
Water plant / Washeteria provides
fuel savings
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Native Village of Crooked Creek Office Building

Materials Installed Quantity
2-lamp electronic ballast, (2) 25 watt T8 lamps 14
4-lamp electronic ballast, (3) 25 watt T8 lamps 2
CFL-14 W 11
CFL-20 W 1
CFL-23 W 2
A Pretrefit energy use: 1950 watts
A P-retsofit energy use: 1028 watts
A Energy savings projecti 622:watts
A Pretrefit to post retrofit energy reduction: 47%
A Estimated annual savings:
Comparative Comparative
Hours Per Day / Electrical Avoided Diesel  Avoided Diesel
250 Days Per Year Savings Use (gal) Costs
2000 Hours/year (Est.) $1,566.41 160.21 $511.07
4 Hours/day $783.20 80.10 $255.53
7 Hours/day $1,370.61 140.18 $447.18
10 Hours/day $1,958.01 200.26 $638.83

Note: Two 4-lamp fixtures de-lamped to three 25 watt T-8 lamps each for additional savings.
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Water Plant / Washeteria

Materials Installed Quantity
2-lamp electronic ballast, (2) 25 watt T8 lamps 17
4-lamp electronic ballast, (3) 25 watt T8 lamps 7
4-lamp electronic ballast, (4) 25 watt T8 lamps 2
A Pretrefit energy use: 2940 watts
A P-tessofit energy use: 1504 watts
A Energy savings project ildd watts
A Pretrefit to post retrofit energy reduction: 49%
A E stediammual savings:
Comparative Comparative
Hours Per Day / Electrical Avoided Diesel  Avoided Diesel
250 Days Per Year Savings Use (gal) Costs
4200 Hours/year (Est.) $5,123.28 524.00 $1,671.55
4 Hours/day $1,219.83 124.76 $397.99
7 Hours/day $2,134.70 218.33 $696.48
10 Hours/day $3,049.57 311.90 $994.97

Note: Seven 4-lamp fixture de-lamped to three 25 watt T-8 lamps each for additional savings.

Heat Recovery - Additional Measure

Materials Installed
Welding black pipe components

A Pretrefit energy use: 3500 gallons of fuel
AProjected Post-retrofit energy use: 700 gallons of fuel
A Energy savings proj ect i2800:gallons of fuel
A Pretrefit to post retrofit energy reduction: 80%
A Estimated annual savings:
Comparative Comparative
Avoided Diesel Avoided Diesel
Use (gal) Costs
3500 gallon usage 2800 $8932.00
3800 gallon usage 3040 $9697.60
4000 gallon usage 3200 $10208.00

AAEA project cost: $ 4,200
AAEA cost payback: .47 years
ATotal project cost: $ 42,000
ATotal cost payback: 4.70 years
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Water Plant / Washeteriai Heat Recovery Project

Heat Recovery lines were in the ground, Heat Exchanger was sitting in ~ Fans in the power plant were regularly dumping
stubbed-out and ready for hook-up the corner feeling out of place true fAwaste hea

This extra measure was a top priority for the Native Village of Crooked Creek. Heat recovery from the power plant
to the near by water plant was in the original design for the new power plant. As construction progressed some
complications arose, funding ran out and the heat recovery system between the two buildings was never
completed. Fuel use and cost for the water plant / washeteria was substantial and with the spiked high costs of fuel
in 2008 the cost of fuel was jeopardizing the ability of the Native Village to keep the water plant on-line.

Starting in 2007 and up through September, 2008 when the project was completed, ABSN Project Manager Geoff
Butler coordinated with ANTHC Remote Maintenance Worker, Bruce Werba and Senior Power Plant and Water
Plant Operator for the Native Village of Crooked Creek, Tom Parent for this retrofit. According to Tom Parent who
has been responsible for fueling the operations of the water plant / washeteria for more than a decade, pre-retrofit
the water plant used 3,800 - 4,000 gallons of fuel annually on average. From past similar heat recovery projects,
Bruce Werba stated he expects to see an 80% fuel savings from the measure. The current fuel use goes to
heating water loops circulating around the village for household water/plumbing, as well as all the heat required for
the washeteria washers and dryers. Additionally the heat recovery will provide heat to bring up the ground water
temperature before water treatment and distribution for a 3,000 gallon water tank. The measure is expected to
save the Native Village around 3,000 gallons of fuel annually which at an average of say $3.19/gallon equates to
$9,570 in savings annually. At that rate the project will pay for itself in under 5 years. At higher fuel prices, which is
likely, the payback will be more rapid. AEA grant funds covered approximately 10% of total project costs, or $4,200
for welding black pipe components of the system. The following two-page report is written by Bruce Werba on the
function and results of the system.

Plumbed and operational heat exchanger
harvests hot water from generators and
transfers to boiler supply lines

Completed heat recovery lines entering
the Water Plant

Completed heat recovery lines
exiting the Power Plant
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