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

Unalakleet Final Report

Community Summary

22 community buildings and 32 school district housing units received energy efficiency upgrades as follows:

City Office/Radio Station, Water Plant/City Mechanic Shop/Fire Station/ Small Apartment, Office Rental Space,
Court House/ Coffee, Library, Midtown Sewer Lift, 6 Mile Water Pump, Sewer Lift Station, Garbage Bailer Building,
Tribal Office Building, UNC Office/General Store, Old Store & Office, Igloo Rec Center, UNC 8-Plex, Covenant

Church, Covenant Parsonage, Covenant Youth Facility, Assembly of God, Catholic Church, Elementary School,
School District Office, Maintenance Trailer,

Retrofits Completed: School faciliApesl ®BMAFO0O609Vill ageApEIROLIDt Yy Bl dg

ABSN Field Management by: Geoff Butler, Dan Lung and Anna Hilbruner
Trained 16 local maintenance staff who were employed by village entities to complete lighting retrofits

Village-Wide Lighting Retrofit Summary:

A Retrofitted 1,180 light fixtures with electronic ball
A Installed 817 compact fluorescent |ight bulb
A Installed 23 T5 l|linear f | ulunckeRooneand Gafbage Bailer Buigling n t he Sc
A Pretrefit energy use for all lighting: 196.94 Kilowatts
A P-metsofit energy use for all lighting: 97.41 Kilowatts
A Energy savings projecti 09.53 Kilowatts
A Pretrefit to post retrofit energy reduction: 50.5%
A Estimated Annual Savings:
kWh Rate (FY 2009 AVE): $0.49 Bulk Fuel Cost (FY 2009 Ave): $4.13
Comparative Comparative
Hours Per Day/ 250 Electrical Avoided Diesel  Avoided Diesel
Days Per Year Savings Use (gal) Costs
Locally Estimated Use $81,003 12154 $50,198

4 Hours/day $48,988 7350 $30,358

7 Hours/day $85,730 12863 $53,128

10 Hours/day $122,471 18377 $75,897
A Tot al project cost for all measures: $89, 300

A Simple Payback (i ght i nstgayfghtmguse rengime):a.04yearsusi ng 7 hour
A Tot al v i-Kint eogtrébutioni $88:905 (increased grant capacity by 44%.)



City of Unalakleet Owned Buildings

9 buildings owned by the City of Unalakleet received energy efficient lighting upgrades as follows:

City Office/Radio Station, Water Plant/City Mechanic Shop/Fire Station/ Small Apartment, Office Rental Space,
Court House/ Coffee, Library, Midtown Sewer Lift, 6 Mile Water Pump, Sewer Lift Station, Garbage Bailer Building

While wattages were calculated separately in the following pages, the Water Plant, City Mechanic Shop, Fire
Station and Small Apartment are all in the same building.

A Lighting upgin®ecenber 2009ngxtept City Bailer Bldg i completed in March, 2010
A Retrofitted 189 | ight fixtures with electronic ballas
A Installed 21 compact fluorescent |ight bulbs
A Installed 9 T5 linear fluorescent fixtures in the Gar
A Pretrefit energy use for all lighting: 30.937 Kilowatts
A P-etsofit energy use for all lighting: 14.822 Kilowatts
A Energy savings project iL6olh5 Kilowatts
A Pretrefit to post retrofit energy reduction: 52%
A Estimated Annual Savings:
Comparative Comparative
Hours Per Day / Electrical Avoided Diesel Avoided
250 Days Per Year Savings Use (gal) Diesel Costs
Locally Estimated $13,185.90 1978.57 $8,171.51
4 Hours/day $7,931.80 1190.18 $4,915.43
7 Hours/day $13,880.60 2082.81 $8,602.01
10 Hours/day $19,829.50 2975.44 $12,288.50

The City of Unalakleet lighting scope was just slightly larger than the village-wide lighting scope average
of t hi s*fguryaanst 2085 thtough 2008.
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City Office/Radio Station

Materials Installed

Quantity
2-lamp electronic ballast, (2) 25 watt T8 lamps 10
4-lamp electronic ballast, (3) 25 watt T8 lamps 11
CFL-14 W 1
CFL-20 W 4
A Pretrefit energy use: 3943 watts
A P-essofit energy use: 1379 watts
A Energy savings project i25a4 watts
A Pretrefit to post retrofit energy reduction: 65%
A Estimated annual savings:
Comparative Comparative
Hours Per Day / Electrical Avoided Diesel  Avoided Diesel
250 Days Per Year Savings Use (gal) Costs
4 Hours/day $1,262.00 189.36 $782.08
7 Hours/day $2,208.50 331.39 $1,368.63
10 Hours/day $3,155.00 473.41 $1,955.19
2000 Hours/year (Est.) $2,524.00 378.73 $1,564.15

Note: We reduced 11 fixtures from 4-lamp to 3-lamp fixtures and 10 fixtures from 4-lamp to 2-lamp fixtures.

Water Plant/City Shop/Boiler Building
\ il |

Materials Installed

2-lamp electronic ballast, (2) 25 watt T8 lamps 2
3 ft, 2-lamp electronic ballast, (2) 25w T8 Lamps 2
4-lamp electronic ballast, (3) 25 watt T8 lamps 20
4-lamp electronic ballast, (4) 25 watt T8 lamps 21
A Pretrefit energy use: 7260 watts
A P-resofit energy use: 3594 watts
A Energy savings project i3666:watts
A Pretrefit to post retrofit energy reduction: 50%
A Estimated annual savings:
Comparative Comparative
Hours Per Day / Electrical Avoided Diesel  Avoided Diesel
250 Days Per Year Savings Use (gal) Costs
4 Hours/day $1,804.41 270.75 $1,118.21
7 Hours/day $3,157.71 473.82 $1,956.87
10 Hours/day $4,511.01 676.88 $2,795.53
1900 Hours/year (Est.) $3,428.37 514.43 $2,124.60

Note: Village maintenance staff reduced 1 fixture from a 4-lamp to a 2-lamp fixture and 20 fixtures from 4-lamp to 3-

lamp fixtures in this building.
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City Mechanic Shop

Materials Installed Quantity
2-lamp electronic ballast, (2) 25 watt T8 lamps 1
4-lamp electronic ballast, (3) 25 watt T8 lamps 30
A Pretrefit energy use: 5124 watts
A P-tetsofit energy use: 2296 watts
A Energy savings project i2828watts
A Pretrefit to post retrofit energy reduction: 55%
A Estimated annual savings:
Comparative
Hours Per Day / Electrical Avoided Diesel
250 Days Per Year Savings Use (gal)
4 Hours/day $1,391.94 208.86
7 Hours/day $2,435.90 365.51
10 Hours/day $3,479.85 522.16
1200 Hours/year (Est.) $1,670.33 250.64

Comparative
Avoided Diesel
Costs
$862.60
$1,509.55
$2,156.51
$1,035.12

Note: We reduced 30 fixtures from 4-lamp to 3-lamp fixtures in the City Mechanic Shop.

Fire Station

Materials Installed Quantity
2-lamp electronic ballast, (2) 25 watt T8 lamps 4
4-lamp electronic ballast, (3) 25 watt T8 lamps 10
A Pretrefit energy use: 2016 watts
A P-resofit energy use: 934 watts
A Energy savings project ilod? watts
A Pretrefit to post retrofit energy reduction: 54%
A Estimated annual savings:
Comparative
Hours Per Day / Electrical Avoided Diesel
250 Days Per Year Savings Use (gal)
4 Hours/day $532.56 79.91
7 Hours/day $931.98 139.84
10 Hours/day $1,331.40 199.78
1500 Hours/year (Est.) $798.84 119.87

Comparative
Avoided Diesel
Costs
$330.03
$577.56
$825.08
$495.05

Note: We reduced 10 fixtures from 4-lamp to 3-lamp fixtures in the Fire Hall.
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Small Apartment @ City Shop
m ”

-\ 4 e

Materials Installed Quantity
2-lamp electronic ballast, (2) 25 watt T8 lamps 4
CFL-14 W 3
CFL-20 W 1
CFL-23 W 2
CFL-27 W 1
CFL-9W 3
A Pretrefit energy use: 1084 watts
A P-essofit energy use: 346 watts
A Energy savings projecti d38watts
A Pretrefit to post retrofit energy reduction: 68%
A Estimated annual savings:
Comparative Comparative
Hours Per Day / Electrical Avoided Diesel  Avoided Diesel
250 Days Per Year Savings Use (gal) Costs
4 Hours/day $363.24 54.51 $225.11
7 Hours/day $635.68 95.38 $393.94
10 Hours/day $908.11 136.26 $562.77
1500 Hours/year (Est.) $544.87 81.76 $337.66

Note: We reduced 2 kitchen fixtures from 4-lamp to 2-lamp fixtures in this apartment.

Office Rental Space

M caFiim

Materials Installed Quantity
2 ft fixture, 2-lamp electronic ballast, (2) 17 watt T8 2
2-lamp electronic ballast, (2) 25 watt T8 lamps 19
4-lamp electronic ballast, (4) 25 watt T8 lamps 8
CFL-14 W 1
A Pretrefit energy use: 2660 watts
A P-metsofit energy use: 1672 watts
A Energy savings projecti 688:watts
A Pretrefit to post retrofit energy reduction: 37%
A Estimated annual savings:
Comparative Comparative
Hours Per Day / Electrical Avoided Diesel  Avoided Diesel
250 Days Per Year Savings Use (gal) Costs
4 Hours/day $486.29 72.97 $301.36
7 Hours/day $851.01 127.70 $527.38
10 Hours/day $1,215.73 182.42 $753.40
1800 Hours/year (Est.) $875.33 131.34 $542.45
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Court House/ Coffee Shop

Materials Installed Quantity
2-lamp electronic ballast, (2) 25 watt T8 lamps 19
4-lamp electronic ballast, (4) 25 watt T8 lamps 1
CFL-14 W 4
CFL-27 W 1
A Pretrefit energy use: 2169 watts
A P-essofit energy use: 1047 watts
A Energy savings project ilda® watts
A Pretrefit to post retrofit energy reduction: 52%
A Estimated annual savings:
Comparative Comparative
Hours Per Day / Electrical Avoided Diesel  Avoided Diesel
250 Days Per Year Savings Use (gal) Costs
4 Hours/day $552.25 82.87 $342.23
7 Hours/day $966.43 145.01 $598.91
10 Hours/day $1,380.62 207.16 $855.59
1600 Hours/year (Est.) $883.60 132.58 $547.58

Library

Materials Installed

2-lamp electronic ballast, (2) 25 watt T8 lamps
3-lamp electronic ballast, (3) 25 watt T8 lamps
A Pretrefit energy use:

A P-mesofit energy use:

A Energy savings
A Pretrefit to post retrofit energy reduction:
AEstimated annual savings:

Hours Per Day / Electrical
250 Days Per Year Savings

4 Hours/day $509.92

7 Hours/day $892.36

10 Hours/day $1,274.80
1600 Hours/year (Est.) $815.87

proj ect ilO36 :watts

Quantity
5
9
1932 watts
896 watts
54%

Comparative Comparative
Avoided Diesel  Avoided Diesel
Use (gal) Costs
76.51 $316.00
133.90 $553.01
191.29 $790.01
122.42 $505.60

Note: We reduced 9 fixtures from 4-lamp to 3-lamp fixtures in the Court House / Coffee Shop building.
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Midtown Sewer Lift Station

Materials Installed

Quantity
4-lamp electronic ballast, (4) 25 watt T8 lamps 1
A Pretrefit energy use: 168 watts
A P-essofit energy use: 90 watts
A Energy savings projecti o:watts
A Pretrefit to post retrofit energy reduction: 46%
A Estimated annual savings:
Comparative
Hours Per Day / Electrical Avoided Diesel
250 Days Per Year Savings Use (gal)
4 Hours/day $38.39 5.76
7 Hours/day $67.19 10.08
10 Hours/day $95.98 14.40
200 Hours/year (Est.) $7.68 1.15

6 Mile Water Pump House

Comparative
Avoided Diesel
Costs
$23.79
$41.64
$59.48
$4.76

Materials Installed

Quantity
2-lamp electronic ballast, (2) 32 watt T8 lamps 2
A Pretrefit energy use: 144 watts
A P-tessofit energy use: 120 watts
A Energy savings projecti od:watts
A Pretrefit to post retrofit energy reduction: 17%
A Estimated annual savings:
Comparative
Hours Per Day / Electrical Avoided Diesel
250 Days Per Year Savings Use (gal)
4 Hours/day $11.81 1.77
7 Hours/day $20.67 3.10
10 Hours/day $29.53 4.43
200 Hoursl/year (Est.) $2.36 0.35
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Comparative

Avoided Diesel

Costs
$7.32
$12.81
$18.30
$1.46



Sewer Lift Station Near Covenant Church

Materials Installed Quantity
3-lamp electronic ballast, (3) 25 watt T8 lamps 1
A Pretrefit energy use: 114 watts

P-etsofit energy use: 74 watts

A
A Energy savings projecti o40watts
A

Pretrefit to post retrofit energy reduction: 35%
A Estimated annual savings:
Comparative Comparative

Hours Per Day / Electrical Avoided Diesel  Avoided Diesel

250 Days Per Year Savings Use (gal) Costs

4 Hours/day $19.69 2.95 $12.20

7 Hours/day $34.45 5.17 $21.35

10 Hours/day $49.22 7.39 $30.50

200 Hoursl/year (Est.) $3.94 0.59 $2.44
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Garbage Bailer Building T8 Retrofits

Materials Installed Quantity
2-lamp electronic ballast, (2) 25 watt T8 lamps 7

A Pretrefit energy use: 588 watts
A P-essofit energy use: 322 watts
A Energy savings projecti @a6:watts
A Pretrefit to post retrofit energy reduction: 45%
A Estimated annual savings:
Comparative
Hours Per Day / Electrical Avoided Diesel
250 Days Per Year Savings Use (gal)
4 Hours/day $130.93 19.65
7 Hours/day $229.12 34.38
10 Hours/day $327.31 49.11
1700 Hoursl/year (Est.) $222.57 33.40

Garbage Bailer Building T5 Installations

Comparative
Avoided Diesel
Costs
$81.14
$141.99
$202.84
$137.93

Former existing HID lighting with very poor color
rendering index and long start-up time

Materials Installed Quantity
T5 fixture, electronic ballast, (4) 54 watt T5 HO 9

A Pretrefit energy use: 3735 watts
A P-wetsofit energy use: 2052 watts
A Energy savings project il6d8watts
A Pretrefit to post retrofit energy reduction: 45%
A Estimated annual savings:
Comparative
Hours Per Day / Electrical Avoided Diesel
250 Days Per Year Savings Use (gal)
4 Hours/day $828.37 124.30
7 Hours/day $1,449.65 217.52
10 Hours/day $2,070.93 310.75
1700 Hours/year (Est.) $1,408.23 211.31

New T5 fluorescents with 85 CRI and instant start-up.

Comparative
Avoided Diesel
Costs
$513.35
$898.37
$1,283.38
$872.70
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Unalakleet - Alaska Building Science Network - T5 Lighting Upgrade Details

These retrofits were completed in March, 2010 - there are still 6 fixtures in addition to the 9 shown below, that are in Unalakleet at the Bailer Bldg to be installed in the
outside sorting area that were not in the City budget to cover installation. City Maintenance Manager, Gus (Henry Johnson) knows about this and said in March, 2010 he

would look into getting them installed on a separate switch and circuit at a future date.

Length Width
(feet) (feet)
g : Ceiling | Type of . Existing Total Existing New # of New Total
C't)él?ja”er 44 51 Height | Existing # ('):EXIEtSIrSet;ng Fixture Existing Foot- Foot- New ﬁ)'(\:jxs Fixture New
9 (feet) Fixture Wattage Wattage candles | Candles | Fixtures Wattage | Wattage
see HPS (;’e?(/ T-5
"warm side" dark 150 160 0 ars ~48 2 114 0
notes 10-15 |
watt EC amps
Other Multi- T5
Color shade School Vapor )
of floor Gym 400 9 415 3,735 9 Iar:: . 228 2052
(A watt P
Cold side: 15, 400w Multi-vapor fixtures. T-5
First 6 are on one switch, next nine (not 0 6 342 0
receiving retrofits) are on another switch. lamps
Total Existing Watts 3,735 Total New Watts 2052
New neg 1 (New watts /
watts / Percent Savings Pre to Post Retrofit: 45.06% | Old watts x 100 -
old watts 100) / 100

Savings & Payback Calculation for Bailer Building - based on 9 ours of use /day, 250 days / year.:

Assume 1750 hrs / year for 250 days/year of use

Full cost of electricity: $0.49 kwh

Watts of existing lighting: 3,735 watts

New wattage for T5 fixtures: 2,052 watts

Calculation: (Watts) x (hrs/year) / (1000w/kw) x (cost of electricity) = (cost / year)
Existing Cost: | $ 3,217

Retrofitted Cost: $1,767 T5 Materials costs $2,987.10

Annual Savings: $ $ 1,450 T5 shipping costs $ 154.10

Material & shipping cost of Gym retrofit: $ 3,141

Simple Payback: Materials cost / annual savings = 2.17 years (for retrofit to pay for itself in materials)
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Native Village of Unalakleet Owned Buildings

Maintenance Staff Charlie Doty retrofitting a 2-lamp fixture

ABSN) has provided a gateway
|l ec

i nto
trician). We sure need certif

- Sheldon Katchatag, Housing Director for Native Village of Unalakleet: Speaking about intentions to
work with Charlie Dotie to help him train to become a certified electrician for the NVU Housing Authority.

1 building owned by the Native Village of Unalakleet received energy efficient lighting upgrades as
follows:

Native Village of Unalakleet Office Building

Materials Installed Quantity
2-lamp electronic ballast, (2) 25 watt T8 lamps 55
4-lamp electronic ballast, (4) 25 watt T8 lamps 4
A Pretrefit energy use: 4536 watts
A P-wetsofit energy use: 2890 watts
A Energy savings project iléas watts
A Pretrefit to post retrofit energy reduction: 36%
A Estimated annual savings:
Comparative Comparative
Hours Per Day / Electrical Avoided Diesel  Avoided Diesel
250 Days Per Year Savings Use (gal) Costs
4 Hours/day $810.16 121.57 $502.07
7 Hours/day $1,417.78 212.74 $878.62
10 Hours/day $2,025.40 303.91 $1,255.17
2000 Hours/year (Est.) $1,620.32 243.13 $1,004.13
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Unalakleet Native Corporation Owned Buildings

4 buildings owned by the Unalakleet Native Corporation received energy efficient lighting upgrades as follows:

UNC Office/General Store, Old Store & Office, Igloo Rec Center, 8-Plex

A Lighting upgr:dahesy20d@ mpl et ed i n
A Retrofitted 1 2l&ctrdnic pllasts &TBmpsr es wi t h
A Installed 42 compact fluorescent |ight bulbs
A Pretrefit energy use for all lighting: 24.742 Kilowatts
A P-essofit energy use for all lighting: 13.255 Kilowatts
A Energy savings project L1487 Kilowatts
A Pretrefit to post retrofit energy reduction: 46%
A Estimated Annual Savings:
Comparative Comparative
Hours Per Day / Electrical Avoided Diesel Avoided
250 Days Per Year Savings Use (gal) Diesel Costs
Locally Estimated $11,234.2 1685.72 $6,962.01
4 Hours/day $5,653.90 848.38 $3,503.79
7 Hours/day $9,894.33 1484.66 $6,131.63
10 Hours/day $14,134.7 2120.94 $8,759.47
Existing older HO fixture lamp holders Existing older HO fixture wattage test Retrofitted std 86

Note: The Unalakleet Native Corporation had two buildings primarily lit with 2-lamp 8-foot linear fluorescent
fixtures. Of 83 total 8-foot fixtures, 59 had high output lamps and ballasts running at up to 268 watts per fixture.
ABSN field manager Dan Lung achieved a substantial wattage reduction in the 8-foot lighting by working with
village corp. maintenance staff to retrofit the old HO fixtures with new std T8 lamp holders, T8 lamps and electronic
ballasts reducing overall fixture wattage to 118 watts / fixture, and removing 7,788 watts total from all 8-foot lighting.
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