[bookmark: _GoBack][image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]
image7.jpg
Methodology

Determination of Energy Savings

Theory of Energy Management

The primary motivation behind most energy management projects is cost avoidance. Cost avoidance
is defined as the avoided expense. in today's dollars, attributable to a retrofit or other energy
management initiative. In order to determine if a project has yielded the expected level of cost
avoidance, it is necessary to measure and verify the cost avoidance in the post-retrofit period. By
comparing the pre-retrofit energy consumption and cost with post-retrofit data, the performance of
the energy retrofit can be determined.

The Federal Energy Management Program (FEMP) of the U.S. Department of Energy and its
Measurement and Verification Guidelines for Federal Energy Projects classify measurement and
verification approaches as Option A, B, C and D, and are selected based on the complexity of the
retrofit project energy conservation measures (ECMs) and their potential operating interaction with
cach other. The FEMP Guidelines, based on the International Performance Measurement and
Verification Protocol (IPMVP), were originally developed for U.S. federal projects. The FEMP and
IPMVP protocols have since become the de facto standards used to measure and verify performance
contract energy management project results.

Option A: Verification techniques determine savings by measuring the performance of a system
before and after a retrofit, either through physical measurement or the use of manufacturer data. and
multiplying the difference by an agreed-upon or stipulated factor, such as hours of operation.

Option B: Verification techniques are designed for projects where long-term continuous
measurement of performance is desired. Metering is conducted on an individual system level, and
the measured performance is compared with a baseline to determine cost avoidance.

Option C: Verification techniques involve utility whole building meter analysis, reviewing overall
energy use, and identifying the effects of energy projects on a facility. Energy use before and after a

retrofit project is compared to determine cost avoidance.

Option D: Computer models are developed that use calibrated simulations of baseline and
postinstallation energy use to measure cost avoidance.

14
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Methodology

If all things were equal, energy management results could be simply determined by subtracting
current year energy use units from their base year equivalent (kilowatt-hours. cubic feet of gas,
cubic feet of water. etc.) The costs avoided would then simply be the energy use units saved
between the two measured periods multiplied by a given billing rate.

However, as all conditions are never equal between the current and base year periods of tracking,
adjustments are required to assure an equivalent comparison in order to accurately calculate the
energy cost avoidance. These adjustments are made to the base year period utility bill data in order
(0 reflect energy usage that would have occurred during the base year period if all the conditions of
the current year period had existed then. The result is referred to as the baseline. Baseline
adjustments include, but are not limited to, differences in billing period days, weather, rate
schedules. equipment that has been recommissioned, added or removed, increases or decreases in
building square footage, changes in enrollment counts, etc. These are variables affecting
consumption which warrant adjustment to the baseline.

Billing Days Adjustment - Typically, utility companies do not bill for the same number of days each
month. The energy tracking/auditing software program used adjusts for differences in the number of
days in the billing period between the base year and current year before calculating energy cost
avoidance/savings.

Weather Adjustment - As energy consumption is often weather-related, a regression analysis is
performed to identify the relationship between historic meter performance and weather, denoted by
heating or cooling degree-day variables. The analysis results ina regression model utilized in
calculating the baseline, adjusted for the weather difference between the pre- and post-installation
period. The program adjusts for weather variation using weather data degree-days while also
recognizing that not all energy consumption is weather sensitive.

Cost Adjustment - Utility company rate schedules are generally used to calculate the cost of energy
consumption. These rates may change frequently. The applicable utility rate schedule as
determined by the performance contract is used for cost calculation in the current review period.
This schedule achieves an accurate comparison of the pre- and post-installation period cost of
energy.

Runtime Adjustment - A building’s hours of operation (runtime) typically vary and will affect energy
usage. Set hours of operation are agreed upon on a building-by-building basis and documented in
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the contract. Review period runtime is tracked on a monthly basis and compared to the agreed upon
operating hours. Adjustments can be made in the event actual hours of operation exceed agreed
upon hours.

Methodology

Miscellaneous Adjustments - A change in consumption will oceur if the square footage or
occupancy levels of the facility change or if the facility adds, deletes, or changes equipment that
affects building load. Savings lost or gained by the change can be calculated by standard
engineering formulas.

Methods Contained in This Report

Option A - All ECMs except Waster Water electric savings will be verified thru Option C

Option A Rates used in this report

Facility Demand Electric Use Gas
S/kW $/kWh $/MMBtu
City Hall $6.00 $0.094 $10.71
DDA and EDC Bldg $6.00 $0.114 $11.02
Maple Grove Apartments $6.00 $0.097 $11.05
Water Plant $6.00 $0.073 $0.00
Water Dept Bldgs $6.00 $0.111 $34.78
Waste Water Treatment Plant $6.00 $0.061 $10.47
DPW Street Garage $6.00 $0.111 $11.01
Parks Bldg $6.00 $0.110 $10.84
Street Lights $6.00 $0.211 $0.00
Cemetary $6.00 $0.111 $11.36
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Cost Avoidance Summary

Year 1 Results

Utility Savings $ 64,147
Option A Savings $ 22,788
Operational Savings $ 75593
Total Savings $ 162,527
Annual Energy Guarantee § 145424
Excess Savings/(Shortfall) $ 17,103
Percent of Plan 112%
Cumulative Results
TOTAL ANNUAL EXCESS
COST ENERGY SAVINGS/
TIME PERIOD AVOIDANCE GUARANTEE [ (SHORTFALL)
Installation Period $ 70,130| $ - $ 70,130
Year | 10/12-9/13 |$ 162,527 8 145424] 8 17,103
TOTAL S 232,657| S 145,424 § 87,233

Operational Cost Avoidance Summary

The operation:

al cost savings described below are deemed satifised upon contract execution
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Annual cost avoided for upgrades to HVAC systems,
boilers, windows, doors and lighting

Annual operational savings due to reductions in

parts, labor, materials and supplies for Waste Water
Treatment. Also for building envelope, windows,

doors, electrical, lighting anfd HVAC repairs

Total

$48,364

$27,229

$75,593

2.2

Energy Cost Avoidance by Location

Year 1 Results

Water Department Buildings

Waste Water Treatment Plant

Option C - Electric
Option A - Gas
Option A - Gas
Option A - Gas

DPW Street Garage
Option A - Electric
Option A - Gas
Option A - Gas

Cementary
Option A - Electric
Option A - Gas
Option A - Electric
Option A - Gas
Option A - Gas
Option A - Gas

Option C Savings
Boilers

Building Envelope
Building Structural

Lighting Retrofit / Occupancy Sensors
Radiant Heaters
Building Envelope

Lighting Retrofit
Building Envelope
Lighting Retrofit
Boilers

Building Envelope
Building Structural

RZ NN » e @

PR R R R R

6,690

64,147
2,234
1,504
1,026

68,910

e
o
E2d
R

590
7,173

353
351
612
2,848
2,760
470
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$ 704

Street Lights
Option A - Electric Street Lights S 3,458

Total s 86,934

Water Department Buildings
Waste Water Treatment Plant $68.910
DPW Street Garage

Cementary

Street Lights

$- $10,000 $20,000 $30,000 $40,000 $50,000 $60,000 $70.000 $80.000

31

Energy Cost Avoidance by ECM

Year 1 Results

ENERGY UNIT AVOIDANCE ENERGY
ELECTRIC | ELECTRIC | NAT GAS COST
DESCRIPTION KWH/YR KW/YR MCF/YR AVOIDANCE
Option C Savings* 623,629 s 64,147
Lighting Retrofit / Occupancy Sensors 59,288 19.5 $ 9,864
Boilers 663 | $ 9,131
Building Envelope 307 |8 5,205
Building Structural 1115} 8 1,496
TOTAL 682,917 19.5 1,082 | § 89,842





image13.jpg
HU, new electric mixer motors & reduced

“Option C savings include electrical savings for lighting, new Lab A
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Meter Detail
Report

line Usage and costs representative of the facility's operations for the baseline period as seen in the contract.
isted Baseline: Baseline usage and Cost adjusted to conditions of the current year. (Includes: weather, number of billing days and Facility Changes

Actual: Current year usage and calculated costs using the applicable contract rate.

er: WWTP - Electric

“line

Jul 2007

Mar 2008

Oct 2007 - Nov 2007 ~Dec 2007 Jan 2008 Feb 2008 Apr 2007 May 2007 Jun 2007

ith Use 123,200 133,600 151,200 132,000 130,400 144,800 139,200 141,600 149,600 136,800
) Use 123,200 256,800 408,000 540,000 670,400 §15200 954,400 1,096,000 1245600 1,382,400 1.528.0
th'$ § 7391 § 8020 $ 9036 S 8348 $ 8212 $ 8932 $ 9281 $ 853 § 879 S 8302 $ 89
% § 7391 § 15420 § 24456 S 32,804 § 41016 S 49948 S 59229 $ 67,765 § 76564 $ 84866 S 938
ength 31 30 31 31 29 31 30 31 30 31
) 266 773 1,124 1,142 1.201 988 550 160 16 11
) 1 - - - - - - 11 23

(hRate § 0060 S 0060 § 0060 $ 0063 $ 0063 $§ 0062 § 0067 $ 0060 $ 0059 § 0061 § 00
yRae & 0060 § 0060 S 0060 $ 0061 § 0061 $ 0061 § 0062 § 0062 $ 0061 $ 0061 $ 00

usted Ba eline
Oct 2012 Nov 2012+ Dec2012 Jan 2013 Feb 2013 Mar 2013 ~Apr 2013 = May 2013 Jun 2013

Jul 2013

ith Use 107,723 136,757 142,082 151,587 128492 134,109 153,399 132,898 161,209 130,843
) Use 107,723 244,480 386,562 538,149 666,641 800,750 954,149 1,087,047  1.248,256 1,379.099  1,513.3
ith§ § 10,500 § 12494 § 13,208 $ 13,748 $ 12,084 § 12,592 § 14739 § 13,73 $ 17,729 $ 15368 § 156
bRy $ 10500 § 22994 § 36203 $ 49951 § 62,035 S 74627 § 89365 $ 103,102 $ 120831 136,198 § 151.8
_ength 27 32 30 34 29 29 33 29 33 29
) 333 666 779 1,286 1,170 1,014 760 173 106 3

) D 1 6 35 -

thRae S 0097 § 0091 § 0093 $ 0091 S 0094 § 0094 S 009 $ 0103 5 0110 $ 0117 $§ 0.1
JRate § 0097 S 0094 S 0094 § 0093 $ 0093 S 0093 $ 0094 § 0095 8§ 0097 $ 0.099 $ 01

Actual

Oct 2012 1 Noy 2012 Dec 2012 Jan 2013 Feb 2013 Mar 2013 Apr2013 May 2013 Jun 2013 Sl 2013

ith Use 74,000 89,000 88,400 106,400 94,400 92,800 98,000 76,200 78,000 73,400 75,6

) Use 74,000 163,000 251,400 357,800 452,200 545,000 643,000 719,200 797,200 870,600 9462
ith$ s 7213 8 8131 § 8218 § 9650 $ 8878 $§ 8713 § 9416 § 7876 § 8578 $ 8621 S 8.8
)8 § 7213 S 15344 S 23562 § 33212 § 42090 § 50803 § 60219 $ 68095 S 76,673 $ 85294 § 94.1
_ength 27 32 30 34 29 29 33 29 33 29
> 333 666 779 1,286 1,170 1,014 760 173 106 3
) - « - - - 1 6 35

thRate S§ 0097 § 0091 $ 0095 § 0091 § 0094 § 0094 $ 009 § 0.103 8 0110 $ 0117 § 0
yRate S 0097 S 0094 $ 0094 $ 0093 S 0093 S 0093 $ 0094 § 0095 § 009 § 0098 $ 0
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Adjusted Baseline
Nov 2012

-34.9%
-33.3%
-34.9%
-33.3%

Dec2012

-37.8%
-35.0%
-37.8%
-34.9%

Jan 2013

-29.8%
-33.5%
-29.8%
-33.5%

Apr 2013, May2013

-36.1%
-32.6%
-36.1%
-32.6%

Jul 2013 Aug2d

-43.9%
-36.9% -37.8
-43.9% -43.7
-37.4% -38.0

47,757
81,480

53,682
135,162

45,187
180,349

55,399
311,149

57,443 58,6
508499  567.1

t Avoidance

4,363
7.650

4,990
12,641

$ 4,098
$ 16,739

5323 8
$ 29,146 § 35007

6747 § 68

$ 50904 § 577
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Baseline Comparison

KkWh

Waste Water Treatment Plant
Electric Usage Detail
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Lighting Pre / Post Measuremen

Pre-Post Measurements

Wastewater Treatment Plant KWH
Pre Pre Pre Post Post Post  KWHPlan  Actual
Location Type Volts Amps ___ Kilowaus Volts Amps _ Kilowatts _Savings Saving
Hours of Operation W5M.1  Hours of Operation 3,000
Kilowatthours Kilowatthours 633.6
Lab #2 W4R 120.0 3.64 120.0 1.76 0211
792.0 6768
Process Rm#5 14E 120.0 3.61 0.433 120.0 178 0214
Hours of OperationD3A.2 3,000 Hours of Operation 3,000
1,299.6 KilowatthoursKilowatthours 640.8
636.0 658.8
Basement #7 S2E 120.0 0.61 0.073 1200 0.39 0.047
Hours of Operation 3,000 B2A.1  Hours of Operation 3.000
Kilowatthours 2196 Kilowatthours 140.4 78.0 792
Treatment #12 1 120.0 6.76 0811 120.0 4.14 0.497
Hours of Operation 1,000 B2A.1  Hours of Operation 1,000
Kilowatthours 811.2 Kilowatthours 496.8 3200 3144
Basement #13 Cs0 120.0 20.30 2436 120.0 1.99 0.239
Hours of OperationV2A.1 1,000 Hours of Operation 1,000
2,436.0 KilowatthoursKilowatthours 2388
2.260.0 2,197.2
Boiler Rm #21 co 120.0 4.85 0.582 120.0 1.48 0.178
Hours of Operation 500 W5L.1  Hours of Operation 500
Kilowatthours 291.0 Kilowatthours 88.8 204.0 202
Roads #33 H4l 480.0 091 0.437 480.0 024 0.115
Hours of OperationG | 4.380 Hours of Operation 4,380
19132
1,489.0 1.408.6
Kilowatthours Kilowatthours —§
Totals KWH 8,281.0 2,743.8  5,779.0 5,537
Water&Sewer Maintenance Office/Garage
Pre Pre Pre Post Post Post  KWH PlankKWH A«
Type Volts Amps __ Kilowatts Volts Amps _ Kilowatts  Savings _ Savin
Garage #1
Hours of Operation R2YL  Hours of Operation

Kilowatthours

Kilowatthours
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Lighting Pre / Post Measuremen

Storage Bay #2 14 120.0 3.69 0.443 120.0 1.72 0.206
Hours of OperationD3A 2,500 Hours of _ Operation 2,500
1.107.0 KilowatthoursKilowatthours 516.0
605.0 591.0
Workroom #3 W4R 120.0 371 120.0 2.45 0.294
Hours of OperationB2YA Hours of Operation 2.500
KilowatthoursKilowatthours 735.0
378.0
Hallway #7 Wi 1200 0.68 120.0 036 0.043
Hours of Operation B2A  Hours of Operation 2.500
80.0 96.0
Kilowatthours 204.0 Kilowatthours —_—
Totals KWH 4,722.0 2,526.0 22150 2,196.0 Street Garage
Pre Pre Pre Post Post Post KWH PlanKWH Act
Type Volts Amps Kilowatts Volts Amps __ Kilowatts Savings Saving
Lounge #3 WIE 120.0 241 0.289 1200 0.78 0.094
Hours of Operation 2,000 B4TA  Hours of Operation 2.000
Kilowatthours 5784 Kilowatthours 187.2 318.0 3912
Lounge #4 WIE 120.0 241 0.289 120.0 1.44 0.173
Hours of Operation 2,000 B2A Hours of Operation 2,000
Kilowatthours 578.4 Kilowatthours 345.6 208.0 232.8
Garage#3 13 120.0 1.06 0.127 120.0 0.82 0.098
Hours of Operation 2,500 D4A  Hours of Operation 2,500
Kilowatthours 318.0 Kilowatthours 246.0 90.0 72.0
Garage#6 HS 120.0 743 120.0 2.96 0.355
Hours of OperationR3LY Hours of Operation 2,500
KilowatthoursKilowatthours 888.C
1,341.0
Task#8 Tl 120.0 131 0.157 120.0 0.76 0.091
Hours of Operation 2,500 B4A  Hours of Operation 2,500
Kilowatthours 393.0 Kilowatthours 228.0 162.5 165.0
Mezz#11 S3 120.0 2.14 0.257 120.0 153 0.184
Hours of Operation 1,000 DIA.l  Hours of Operation 1,000
Kilowatthours 256.8 Kilowatthours 183.6 72.0 73.2
Hallway#12 S3 120.0 221 0.265 125.0 1.57 0.196
Hours of Operation 2,500 DIA  Hours of Operation 2,500
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Lighting Pre / Post Measuremen

Hours of Operation 1,000 WIA  Hours of Operation 1,000
156.0 165.6

Kilowatthours 250.8 Kilowatthours ]
Totals KWH 5,267.4 2,654.2 2,606.5 2613
Cemetery Office / Maintenance Garage

Pre Pre Pre Post Post Post  KWH PlanKWH Ac

Officer | 13

Hours of Operation 2.000 DIA  Hours of Operation 2,000

Kilowatthours 266.4 Kilowatthours 180.0

Type Volts Amps Kilowatts Volts Amps Kilowatts Savings Savings 120.0 1.11 0.133 120.0 0 75 0.090

92.0 86.4
Garage#6 13 120.0 1.05 0.126 120.0 0.86 0.103
Hours of Operation 2.500 D5A  Hours of Operation 2,500
36.5 570
Kilowatthours 315.0 Kilowatthours —D
Totals KWH 581.4 438.0 128.5 143.4
Street Lights
Pre Pre Pre Post Post Post KWH PlanKWH Ac
Type Volts Amps __ Kilowatts Volts Amps __ Kilowatts _Savings Saving
Circuits 1&3
Hours of Operation 4.380 G2 Hours of Operation 4.380
Kilowatthours 5.035.2 Kilowatthours 1,513.7
HS0 1200 9.58 1.150 120.0 2.88 0346
2,715.6 3,521
Circuits 5&7 HS0 120.0 337 0.404 1200 118 0.142
Hours of OperationG2 4,380 Hours of Operation 4.380
1,771.3 Kilowatthours Kilowatth
1,086.2 L1511
—620.2
Totals KWH 6,806.5 2,1339 38018 4,672.

City of Albion
Lighting Survey and Savings Summary

Guaranteed  Actual
Pre Post kWh KWH
Location KWH KWH  Savings Saved

Wactawntar Trantmant Plant PRI ERZT) <770 <817
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Lighting Pre / Post Measuremen

Street Lights 6,807 2,134 3.802 4,673

25,658 10,496 14,531 15,162

Percent Performance 104.35%
Annual Plan Savings S9.
Demostrated Savings $9.
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Option A - Lighting/Occupancy Sensor Savings

Lighting
Post kWh Kw Cost
Facility Pre kWh | Pre Kw [ kWh Post Kw | Suvings | Savings | Savings
DPW Street Garage 43,776 17.90 23,496 9.58 20,280 832 52301
Water Dept. Bldgs 10,755 579 5365 345 5,390 2.34 5612
Cemetary Office & 4,541 2.55 1,457 0.78 3,084 1.77 $353
Garage
Street Lights 50,589 11.55 19,816 4.52 30,773 7.03 $3,458
Total 109,661 37.79 48,815 18.34 60,846 19.45 56,724
Occupancy Sensors
Post KWh Kw Cost
Facility Pre kWh | Pre Kw | kWh Post Kw | Savings | Savings | Savings
DPW Street Garage 5,456 231 3416 1.43 2,041 0.88 $232
Total 5,456 231 3,416 1.43 2,041 0.88 $232
Cost per KWh $0.111
Cost per kW $6.000

39
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Lighting Details

City of Albion Light Levels

Light Levels Pre/ Post Foot Candles

LIGHT
LEVEL
MAP# LOCATION AUDIT TYPE| ECM TYPE | PREFC POST FC | INCREASE
| Office 13 DIA 37 38 2.63%
6 Garage 13 D3 12.3 40 69.25%
Streets Garage Light Levels
LIGHT
LEVEL
MAP# LOCATION AUDIT TYPE| ECM TYPE | PRE FC | POST FC INCREASE
| Guarage HI R2YL 33 49 32.65%
2 Storage Bay 14 D3A 29 43
5 Work Room W4R B2YA 92 98 6.12%
7 Hallway Wil B2A 37 49 24.49%

3.10
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9 Restroom C3 F2 18 21 14.29% |Light
11 Entrance F20 WIMA 11.6 232 50.00% |Levels
Pre/
Post Foot Candles
LIGHT
LEVEL
MAP# LOCATION AUDIT TYPE| ECM TYPE| PRE FC | POST FC | INCREASE
34 Lounge WIE B2AB4A 43 61 29.51%
12 Office WIE B2A B4A 57 66 13.64%
12 Hallway S3 DIA 28 61 54.10%
6,7 Garage S3 R3YL 5.6 29 80.69%
6.7 Garage S3 R3YL 9.9 294 66.33%
6.7 Garage S3 R3YL 4.6 29.5 84.41%
9,10 Garage S3 R3YL 8.6 55 84.36%
9,10 Garage $3 R3YL 33 40 90.75%
17 Garage 13 R3YL 7:3 46 84.13%
Wastewater Treatment Plant
Light Levels Pre/ Post Foot Candles
LIGHT
LEVEL
MAP# LOCATION AUDIT TYPE| ECM TYPE | PRE FC POST FC | INCREASE
10 Process V2 B2A.1 48 51 5.88%
10 Process (lower) V2 B2A.1 43 48 10.42%
12 Treatment [ B2A.1 28 31 9.68%
13 Treatment (lower level) C50 V2A.1 18.9 20.6 8.25%
30 Mezzanine V2 B2A.1 12.5 15.3 18.30%
25 Piping C9 F4.1 349 336 -3.87%
20 Boiler Room c2 F3.1 28 26.9 -4.09%
6 Basement S3E DIA.l 27.7 45.6 39.25%
7 Basement S2E B2A.1 26.7 28.3 5.65%
2 Lab W4R W6M,WSM 83.6 91.9 9.03%

‘Water, Sewer Office & Maintenance Garage
Light Levels Pre/ Post Foot Candles

Option A - Boilers/Radiant Heater Savings

Guaranteed Savings
Gas Savings
Facility (MMBtu) |Cost Savings
Water Dept Bldgs 82 $2,848
Waste Water Treatment Plant 213 $2,234
DPW Street Garage 368 $4,049
Total Savings 663 $9,131

Boiler Plant Replacement

Water Dept Bldgs

3.1
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Fuel Components Utility Est. %
Usage of

Total Annual Fuel 551 100.0%

Consumption

Domestic Hot Water 28 5.0%

Annual Boiler Gas 524 95.0%

Consumption

Basic Methodology Pre

Seasonal Combustion 81.1%
From combustion
analyzer 3.0%

Efficiency
Distribution and 78.1%
shell losses,

Heating System Losses blowdown, a0
boiler 524
degradation $34.78
Boiler $18.222
combustion
efficiency less

System Efficiency

system losses

Heat Output MMBTU
Adjusted Annual
Boiler Gas Use

Gas Rate

Utility Cost

Boiler Plant Replacement

Waste Water Treatment Plant

Fuel Components Utility Est. %

Usage of

Total Annual Fuel 1,960 100.0%

Consumption

Gas Rooftop HVAC 392 20.0%

Equipment

Annual Boiler Gas 1,568 80.0%

Consumption

Basic Methodology Pre

Seasonal Combustion From combustion

Efficiency analyzer

Heating System Distribution and shell 81.6%

Losses losses, blowdown, 3.0%

boiler degradation

System Efficiency ~ Boiler combustion

efficiency less system  78.6%
losses 1,233
Heat Output MMBTU 1,568
Adjusted Annual $10.47
Boiler Gas Use $16,422

Post  Savings
94.0% estimated
1.5%
MMBw/year
92.59
3% MMBru/year
409 per MMBtu
442 $/year
$34.78
$15.374
0
82
$34.78
$2,848
Post  Savings
94.0%
3.0% estimated
91.0%
1,233 0 MMBuw/year
1,355 213 MMBuw/year
$10.47 $10.47 per MMBtu

$14,188 2,234 S/year
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Gas Rate
Utility Cost

Option A - Boilers/Radiant Heater Savings

Radiant Heater Replacement
DPW Street Garage

Fuel Components Utility | Est. %
Usage of

Total Annual Fuel 1,392 100.0%

Consumption

Domestic Hot Water 70 5.0%

Annual Boiler Gas 1,322 95.0%

Consumption

Basic Pre Post  Savings
Methodology

Seasonal From combustion

Combustion  analyzer

Efficiency

Distribution and
Heating System shell losses,

Losses blowdown, boiler
degradation
System Boiler
Efficiency combustion 65.0% 87.4%

efficiency less
system losses
Heat Output

3.0% 1.5% estimated

62.0% 85.9%

MMBTU

Adjusted Annual 820 820 0 MMBtu/year
Boiler Gas Use 1,322 954 368 MMBu/year
Gas Rate $11.01 $11.01 $11.01 per MMBuu
Utility Cost $14,549 $10,499 $4,049 $/year

3:.13
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Option A - Building Envelope Savings

Guaranteed Savings

Fuel Savings Cost
Facility (MMBtu) Savings

Cemetary 30.9 $351

DPW Street Gar 53.6 $590
Waste Water Treatment Plant 143.6 $1,504
Water Dept Bldgs 79.3 $2,760
Total Savings 307.5 5,205

Building Envelope/Air Leakage — Savings Calculations

Average
Balance Average Specific
Point | Heating | Heating | Occupied Unoccupied Heat Load| Temp
Temp | Season | AirTemp | Setpoint Setpoint | Percent | (MMBtu/ Differential
Facility (°F) (Hours) (°F) Temp (°F) | Temp (°F) Occupied | CFM/yr) (°F)
Cemetary 50 4,579 33.1 68 68 50% 0.173 349
DPW Street Garage 50 4,579 33.1 68 68 36% 0.173 349
Waste Water Treatment Plant 50 4,579 33.1 68 68 100% 0.173 349
Water Dept Bldgs 50 4,579 33.1 68 68 36% 0.173 34.9
Weather Location MI-Detroit
Airflow Coefficient 730 cfm/ft*/(in H20)"*
Pressure Differential (AP) 0.07 in H:0
Constant 1.08  Btuh/CFM/°F
Conversion factor 1,000,000 Btw/MMBtu
Fuel
Airflow Boiler Savings
Facility Description Area (fth)  (CFM) Efficiency (MMBtu)
Cemetary Weatherstrip 1.25 162.0 17% 30.9
DPW Street Garage Weatherstrip 2,17 2813 7% 53.6
Waste Water Treatment Plant ~ Weatherstrip 5.81 753.0 7% 143.6
Water Dept Bldgs Weatherstrip 3.21 416.0 77% 79.3
Guaranteed Savings
Fuel Savings Cost
Facility (MMBtu) Savings
Waste Water Treatment Plant 98.0 $1,026
Water Dept Bldgs 13.5 $470
Total Savings 1115 $1,496

Savings Calculations

A Temp = Occupied Space Temp x % Occupied + Unoceupied Space Temp x (1 - % Occupied) - Average Outside Air Temp

Conduction Rate (Btu/Hr)

Infiltation Rate (BtwHr) =

= (1/Existing R-value/Effectiveness - 1/Proposed R-value) x (Total Area) X (A Temp)
1.08 x (Existing Infiltation - Proposed Infiltration) x (Crack Length) x (A Temp)

Annual Heating/Cooling Savings = (Conduction Bu/hr + Infiltration Buw/hr) x (Duration of Season (hours))

Annual Energy Savings = (Annual Heating Savings Btw/yr)

/(1.000,000 Btw/MMBtu) / (System Efficiency)
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Option A - Structural Savings

Annual Energy Savings = (Annual Cooling Savings Btw/yr) / (12,000 Buw/ton-hr) x (Cooling Efficiency kW/ton)

‘Water Department Buildings Replace Windows & Doors

RECOMMENDATION:

Height (in) Width Qty Aren Perimeter Pre Post Pre Post
60 60 S 125 100 1.00 2.00 1.00 0.50
48 24 0 0 0 1.00 2.00 1.00 0.50
48 24 0 0 0 1.00 2.00 1.00 0.50
48 24 0 0 0 1.00 2.00 1.00 0.50
48 24 0 0 0 1.00 2.00 1.00 0.50
48 24 0 0 0 1.00 2.00 1.00 0.50
TOTALS/AVERAGE 5 128 100 1.00 2.00 1.00 0.50
ASSUMPTIONS:
Envelope Type Window
Total Window AreaSquare Feet 125
Percent Of Space That Has Cooling 0.0%
Existing Window R-Value ft*-F/Biuh 1.00
Present Insulation Effectiveness 90%
Proposed Window R-Valueft*-°F/Biuh 2.00
Existing Infiltration Rate CFM/Ft 0.00
Proposed Infiltration Rate CFM/Ft 0.00
Crack Length (In FeeOFeet 100
Heating Cooling
Percent Of Hours Occupied 60% 60%
Occupied Space Temperature °F°F 70 74
Unoccupied Space Temperature °F°F 65 80
HVAC Enable temperature®F°F 30 e
System EfficiencykW/ton 77.0% 1.20
Duration of Seasonhours/yrhours/yr 4579 1,159
Average Outdoor Air Temperature’F°F 33.1 775
Conduction RateBuw/hrBiu/hr 2,669 0
Infiltration RateBtu/hrBtu/hr ) 0
Annual Heating/Cooling SavingsBtu/yrBtu/yr 13,319,396 0
Annual Energy SavingsMMBtu/yrkWh/yr 15.9 0.0
Energy Cost Rate/MMBIwkWh — -
g Savingsss:l i 501112
$552 S0
Waste Water Treatment Plant Replace Windows & Doors
RECOMMENDATION:
Height (in) Width Qty Area Perimeter Pre Post Pre Post
60 48 48 960 864 1.00 2.00 1.00 0.50
48 24 0 0 0 1.00 2.00 1.00 0.50
48 24 0 0 0 1.00 2.00 1.00 0.50
48 24 0 0 0 1.00 2.00 1.00 0.50
48 24 0 0 0 1.00 2.00 1.00 0.50
48 24 0 0 0 1.00 2.00 1.00 0.50
TOTALS/AVERAGE 48 960 864 1.00 2.00 1.00 050
ASSUMPTIONS:
Window

960
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Option A - Structural Savings

).0% Envelope Type
1.00
305, ] Total Window AreaSquare Feet
S0 | Percent Of Space That Has Cooling
Existing Window R-Value f'-°F/Btuh
Present Insulation Effectiveness
Proposed Window R-Valueft*-°F/Btuh
Existing Infiltration Rate CFM/Ft
Proposed Infiltration Rate CFM/Ft
Crack Length (In Feet)Feet

0.00
864

Heatin| Cooling
Percent Of Hours Occupied 100% 100%
Occupied Space Temperature °F°F 65 74
Unoccupied Space Temperature °F°F 65 80
HVAC Enable temperature®F°F 50 74
System EfficiencykW/ton 77.0% 1.20
Duration of Seasonhours/yrhours/yr 1,579 1,159
Average Outdoor Air Temperature’F°F 33.1 775
Conduction RateBtwhrBtw/hr 18.735 0
Infiltration RateBtu/hrBtu/hr 0 [)
Annual Heating/Cooling SavingsBtu/yrBuu/yr 85,785,920 0
Annual Energy SavingsMMBtu/yrkWh/yr T4 0.0
Energy Cost Rale/'MMBlu.’kWh 510471 $0.0613
Annual Cost Savings$1,167 S1L167 S0
Waste Water Treatment Plant Replace Built-U . Roofing & Add Insulation
RECOMMENDATION:
Height (in) Width Qty Area Perimeter Pre Post Pre Post
84 36 16 336 320 6.00 8.00 0.17 0.13
48 24 0 0 0 6.00 8.00 0.17 0.13
48 24 0 0 0 6.00 8.00 0.17 013
48 24 0 0 0 6.00 8.00 0.17 0.13
48 24 0 0 0 6.00 8.00 0.17 0.13
48 24 0 0 0 6.00 8.00 0.17 0.13
TOTALS/AVERAGE 16 336 320 6.00 8.00 0.17 0.13
ASSUMPTIONS:
Envelope Type Door
Total Door AreaSquare Feet 336
Percent Of Space That Has Cooling 0.0%
Existing Door R-Value ft*-°F/Btuh 6.00
Present Insulation Effectiveness 90%
Proposed Door R-Valueft*-°F/Btuh 8.00
Existing Infiltration Rate CFM/Ft 0.00
Proposed Infiltration Rate CFM/Ft 0.00
Crack Length (In Feet)Feet 320
Heating Cooling

Percent Of Hours Occupied
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Option A - Structural Savings

Occupied Space Temperature °F°F

Unoccupied Space Temperature °F°F 60% 60%
HVAC Enable temperature®F°F 65 2
System EfficiencykW/ton 65 80
Duration of Seasonhours/yrhours/yr 50 74
Average Outdoor Air Temperature®FF 77.0% 120
Conduction RateBtu/hrBru/hr 1579 1.159
Infiltration RateBwhrBtu/hr 331 775
Annual Heating/Cooling SavingsBuw yrBu/yr 516 0
Annual Energy SavingsMMBtu/yrkWh/yr ) )
Energy Cost Rate/MMBwkWh 3.957.015 0
Annual Cost SavingsS40 38 0.0
$10.471 $0.0613

$40 S0
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Energy Cost Avoidance by Location

Installation Cost Avoidance Results

Water Department Buildings

Option A - Electric Lighting Retrofit $ 915
Option A - Gas Boilers $ 4272
Option A - Gas Building Envelope $ 4,600
Option A - Gas Building Structural s 470
L3 10,257
Waste Water Treatment Plant
Option C - Electric Option C Savings $ 32,070
Option A - Gas Boilers S 3,163
P
S 38,768 Option A - Gas
Building
DPW Street Garage Envelope $
Option A - Electric Lighting Retrofit / Occupancy Sensors S 3.5492,507
Option A - Gas Radiant Heaters N 6,074 .
Option A - Gas Building Envelope s 983 Option A - Gas
s 10,606 Building
Structural $
Cementary 1,026
Option A - Electric Lighting Retrofit $ 541
Option A - Gas Building Envelope $ 585
-
s 1,126
Street Lights
Option A - Electric street Lights s 9.373

Total s 70,130
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Water Department Buildings

8768.1411

Waste Water Treatment Plant

DPW Street Garage

Cementary

Street Lights 9372.5433
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Adjustments Summary

This sheet left blank intentionally




image36.jpg
Actual Cost

Adjustment

Balance Point Temperature (BPT)

Baseline

BTU

BTUh

CCF

CDD

Cost Avoidance

Decatherm

ECM

EMS

4.1

Glossary of Terms

Actual energy cost taken directly from utility bill

Calculations used to bring energy usage in base year to the same set of
conditions as the current year.

For heating degree-days, the outdoor temperature below which space heating is
required; for cooling degree-days, the outdoor temperature above which space
cooling is required. This is typically 65 degrees, but varies based on building
type, construction material, etc.

The raw base year data adjusted by the energy impact of the variables between
the years being compared.

British thermal unit; the quantity of heat required to raise the temperature
of one pound of water by one degree Fahrenheit.

The quantity of heat generated/consumed over a one hour period

An industry standard measure of a gaseous fuel, typically natural gas,
having a volume of 100 cubic feet. (See also Therm)

Cooling Degree-Day; a value that represents weather condition severity.
It is the monthly sum of the daily mean temperature (measured by the
National Weather Service) above the cooling Balance Point.

The difference between the actual cost incurred during a selected time

period versus what the cost would have been had the cost avoidance
strategy not been implemented.

The energy content of a 1,000 cubic feet volume of a gaseous fuel;
sometimes used as a synonymous term for MCF. Technically, however,
a decatherm is the Btu heat content of 1,000 cubic feet of a gaseous fuel,
where the Btu content varies based on source and quality.

The Energy Conservation Measure (ECM) is the installation of equipment
or systems, or modification of equipment or systems, for the purpose of
reducing utility (energy, water, etc.) consumption, demand and costs and/or
non-utility (O&M, operational) costs

Energy Management System; a computer that can be programmed to
control and/or monitor the operations of energy-consuming equipment in a
facility.
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CITY OF ALBION
CITY COUNCIL MEETING AGENDA

Meetings: First and Third Mondays — 7:00 p.m.

City Council Chambers # Second Floor ¢ 112 West Cass Street + Albion, M| 49224

COUNCIL-MANAGER
GOVERNMENT

Council members and
other officials normally in
attendance,

« Joseph V. Domingo
Mayor

« Maurice Barnes, Jr.
Council Member

* LennReid
Council Member

* Garrett Brown
Mayor Pro Tem

*  Wiliam Wheaton
Council Member

*  Cheryl Krause
Council Member

* Andrew French
Council Member

« Sheryl L. Mifchell
City Manager

* Bodwin Law Office

« Jil Domingo
City Clerk

NOTICE FOR PERSONS
WITH HEARING IMPAIR-
MENTS WHO REQUIRE THE
USE OF A PORTABLE LIS-
TENING DEVICE: Please
contact the City Clerk's
office at (517) 629-5535
and a listening device will
be provided upon Notifi-
cation. If you require a
signer, please nofify City
Hall at least five (5) busi-
ness days prior fo the
posted meeting fime.

M.

Monday, February 2, 2015
6:30 P.M.
2nd Floor Conference Room

PLEASE TURN OFF CELL PHONES DURING MEETING

CALLTO ORDER

ROLL CALL

ITEMS FOR INDIVIDUAL DISCUSSION

A. Presentation-Honeywell

Public Comment

ADJOURNMENT

AGENDA

Page No.
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Guarantee Period

Guarantee Year

Guaranteed Savings

HDD

HVAC
kW

KWh

Load Factor

M&V

MCF

Operational Cost Avoidance

Plug Load

I'he period beginning on the first (1st) day of the First Guarantee Ycar and
ending on the last day of the final Guarantee Year. Also known as the
“Measurement and Verification Phase" or "Performance Period”.

The First Guarantee Year and each of the successive twelve (12) month
periods commencing on the anniversary of the commencement of the
First Guarantee Year throughout the tern of the agreement

51
Glossary of Terms

The amount of avoided Energy and Operational Costs necessary to pay for
the cost of the Work and Support Services incurred by the customer in each
Guarantee Year,

Heating Degree-Day; a value that represents weather condition severity
It is the monthly sum of the daily mean temperature (measured by the
National Weather Service) below the heating Balance Point

Industry standard abbreviation for Heating, Ventilating and Air Conditioning
Kilowatt; a unit of electrical power, equal to 1000 watts.

Kilowart hours; a unit of electrical energy or work, equal to that done by one
kilowatt acting for one hour.

The percentage of time that a piece of equipment operates at full load over
a measured time period. (i.e. Lights that are operated at 100% Load
Factor. Refrigerators, on the other hand, operate at less than 100% load
based on internal and external temperatures while also cycling on & off as
needed to maintain a temperature set point.)

Measurement and verification; the process of determining savings using one
of the four IPMVP options.

An industry standard measure of a gaseous fuel, typically natural gas,
having volume of 1,000 cubic feet. (See also, Decatherm)

Often referred to as O&M cost avoidance, this includes the avoided costs of
operating and maintaining the facilities, such as, but not limited to. the avoided
cost of inside and outside labor to repair and maintain affected systems and
cquipment, the avoided cost of custodial supplies, the avoided cost of
replacement parts, the avoided cost of deferred maintenance, the avoided cost of
lamp and ballast disposal, and the avoided cost of new capital equipment.

Electrical energy-consuming equipment that draws its operating power
through cords and wall plugs. (i.e. Office equipment, refrigerators, freezers,
vending equipment, radios, TVs, microwave ovens, coffee pots, fans, floor
heaters, etc.)
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Post-Retrofit Period

Reference Year

Therm

Any period of time following commissioning of the ECMs

A period of time (usually one year) which defines the bascline usage and 1s
representative of the facility's operations, consumption. and usage that is used as
the benchmark for determining cost avoidance. This is also referred to as the
"Base Year".

The energy content of a 100 cubic feet volume of a gascous fuel: sometimes
used as a synonymous term for CCF. Technically, however. a therm is the Biu
heat content of 100 cubic feet of a gaseous fuel, where the Btu content varies
based on source and quality.

59





image39.jpg
Report Delivery Receipt

Honeywell has presented the Cost Avoidance Review for City of Albion; Contract No.
42310297 This report details energy and operational cost avoidance results for Installation and
Year 1 and indicates cost avoidance of $232,657 for the year as compared to the cumulative
energy guarantee per the contract of $145.424.

Please sign below to acknowledge receipt of this report. Your signature does not indicate
acceptance of the results. [f the results are not agreed upon, City of Albion has forty-five (45)
days from the delivery date of this report to provide a detailed explanation and request for
action, in writing, to Honeywell International Inc., Energy Analysis, 4263 Monroe St.. Toledo,
Ol 43606. Otherwise. the cost avoidance results will be deemed accepted

Received by: Presented by:
Name (please print) Name (please print)
Signature

Signature

Date Date
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Honeywell

Americas M&YV Services
Team

City of Albion
Energy Cost Avoidance Review

Energy Audit Year 2 of 15
October 2013 - September 2014

Helping customers manage energy resources to
improve financial performance
Table of Contents
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Methodology
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Summary
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Glossary of Terms
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Program Overview

Measurement & Verification Services

Honeywell is pleased to provide this comprehensive report of
your energy consumption. This report was processed using an
industry-standard program based on proven and accepted
engineering formulas for energy conservation and analysis.

Service Contract Number: 40100225

Job Number: 919-19606

Baseline Period: September 2007 - August 2008
Installation Period: August 2011 - July 2012
Guarantee Period: October 2012 - September 2027
Guarantee Term: Report 15 Years
Preparation By:

Americas M&V Services Team
Contact: Mike Krolczyk

NS Meters Included in Report

Building Utility Account #
Waster Water Treatment Plant  Electric 911005044001
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Retrofit Highlights

Lighting and Lighting Controls

HVAC Systems

Boilers

Building Envelope/Windows and Doors

EMS/Waste Water Treatment Process
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Methodology

Determination of Energy Savings

Theory of Energy Management

The primary motivation behind most energy management projects is cost avoidance. Cost
avoidance is defined as the avoided expense. in today's dollars, attributable to a retrofit or other
cnergy management initiative. In order to determine if a project has yielded the expected level of
cost avoidance, it is necessary to measure and verify the cost avoidance in the post-retrofit period.
By comparing the pre-retrofit energy consumption and cost with post-retrofit data, the performance
of the energy retrofit can be determined.

The Federal Energy Management Program (FEMP) of the U.S. Department of Energy and its
Measurement and Verification Guidelines for Federal Energy Projects classify measurement and
verification approaches as Option A, B, C and D, and are selected based on the complexity of the
retrofit project energy conservation measures (ECMs) and their potential operating interaction with
each other. The FEMP Guidelines, based on the International Performance Measurement and
Verification Protocol (IPMVP), were originally developed for U.S. federal projects. The FEMP and
IPMVP protocols have since become the de facto standards used to measure and verify performance
contract energy management project results.

Option A: Verification techniques determine savings by measuring the performance of a system
before and after a retrofit, either through physical measurement or the use of manufacturer data. and
multiplying the difference by an agreed-upon or stipulated factor, such as hours of operation.

Oprion B: Verification techniques are designed for projects where long-term continuous
measurement of performance is desired. Metering is conducted on an individual system level, and

the measured performance is compared with a baseline to determine cost avoidance.

Oprion C: Verification techniques involve utility whole building meter analysis, reviewing overall
energy use, and identifying the effects of energy projects on a facility. Energy use before and after a
retrofit project is compared to determine cost avoidance.

Option D: Computer models are developed that use calibrated simulations of baseline and
postinstallation energy use to measure cost avoidance.
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Methodology

Explanation of Adjustments

[f all things were equal, energy management results could be simply determined by subtracting
current year energy use units from their base year equivalent (kilowatt-hours, cubic feet of gas.
cubic feet of water., etc.) The costs avoided would then simply be the energy use units saved
between the two measured periods multiplied by a given billing rate.

However. as all conditions are never equal between the current and base year periods of tracking.
adjustments are required to assure an equivalent comparison in order to accurately calculate the
energy cost avoidance. These adjustments are made 1o the base year period utility bill data in order
to reflect energy usage that would have occurred during the base year period if all the conditions of
the current year period had existed then. The result is referred to as the baseline. Baseline
adjustments include, but are not limited to, differences in billing period days, weather, rate
schedules, equipment that has been recommissioned, added or removed, increases or decreases in
building square footage. changes in enroliment counts, etc. These are variables affecting
consumption which warrant adjustment to the baseline.

Billing Days Adjustment - Typically, utility companics do not bill for the same number of days each
month. The energy tracking/auditing sofiware program used adjusts for differences in the number of
days in the billing period between the base year and current year before calculating energy cost
avoidance/savings.

Weather Adjustment - As energy consumption is often weather-related, a regression analysis is
performed to identify the relationship between historic meter performance and weather, denoted by
heating or cooling degree-day variables. The analysis results in a regression model utilized in
calculating the baseline, adjusted for the weather difference between the pre- and post-installation
period. The program adjusts for weather variation using weather data degree-days while also
recognizing that not all energy consumption is weather sensitive.

Cost Adjustment - Utility company rate schedules are generally used to calculate the cost of energy
consumption. These rates may change frequently. The applicable utility rate schedule as
determined by the performance contract is used for cost calculation in the current review period.
This schedule achieves an accurate comparison of the pre- and post-installation period cost of
energy.

Runtime Adjustment - A building’s hours of operation (runtime) typically vary and will affect energy
usage. Set hours of operation are agreed upon on a building-by-building basis and documented in
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Helping customers manage energy resources to
improve financial performance

Table of Contents





image47.jpg
the contract. Review period runtime is tracked on a monthly basis and compared to the agreed upon
operating hours. Adjustments can be made in the event actual hours of operation exceed agreed
upon hours.

Methodology

Miscellaneous Adjustments - A change in consumption will occur if the square footage or
oceupancy levels of the facility change or if the facility adds, deletes, or changes equipment that
affects building load. Savings lost or gained by the change can be calculated by standard
engineering formulas

Methods Contained in This Report

Option A - All ECMs except Waster Water electric savings will be verified thru Option C

Option A Rates used in this report

Facility Demand Electric Use Gas
$/kW $/kWh $/MMBtu
City Hall $6.00 $0.094 $10.71
DDA and EDC Bldg $6.00 $0.114 $11.02
Maple Grove Apartments $6.00 $0.097 $11.05
Water Plant $6.00 $0.073 $0.00
Water Dept Bldgs $6.00 $0.111 $34.78
Waste Water Treatment Plant $6.00 $0.061 $10.47
DPW Street Garage $6.00 $0.111 $11.01
Parks Bldg $6.00 $0.110 $10.84
Street Lights $6.00 $0.211 $0.00
Cemetary $6.00 $0.111 $11.36

1.6





image48.jpg
Cost Avoidance Summary

TOTAL ANNUAL EXCESS
COST ENERGY SAVINGS/
TIME PERIOD AVOIDANCE GUARANTEE | (SHORTFALL)
Installation Period 70,130 - | S 70,130
Year | 10/12 - 9/13 162,527 145424 | § 17,103
Year 2 10/13 -9/14 200,968 | $ 145,424 § 55,544

2.1
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TOTAL S 433,625] S 290,848 § 142,771
Year 2 Results

Utility Savings $ 64,502
Option A Savings $ 22,788
Operational Savings $ 113,678
Total Savings $ 200,968
Annual Energy Guarantee $ 145,424
Excess Savings/(Shortfall) $ 55,544
Percent of Plan 138%

Cumulative Results

Operational Cost Avoidance Summary

The operational cost savings described below are deemed satifised upon contract execution




image50.jpg
Annual cost avoided for upgrades to HVAC
systems, boilers, windows, doors, building envelope $48,364
and lighting

Annual operational savings due to reductions in ferric

chloride chemical supplies for Waste Water $22,140
Treatment.
Additional chemical operational savings $38,085

LED Street Lighting
$5,089

Total $113,678

WWTP Additional Operational Cost Avoidance

Additional operational cost savings was determined for the cost of the chemicals:

The historical average use of chemicals from 1999 to 2008 was about 116,000 gallons of chemical per year.

The baseline for estimating the chemicals is 70,000 gallons per year or approximately 190 gallons per
day. Since the City got their final clarifiers functioning properly their chemical usage has been decreased

to approximately 29,200 gallons per year or about 80 gallons per day.
Based on this information additional chemical
savings was realized:

190 gallons/day X 365 days X *$1.50 per gallon= $104,025 80 gallons
day X 365 days X *$1.50 per gallon = $43,800




image51.jpg
Total Cost Avoidance $60,225

Calculated Chemical Cost Savings $22,140

[

Additional Chemical Cost Savings $38,085

“Note: $1.50 was average price per gallon of chemical for 2013 & 2014

24
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Energy Cost Avoidance by Location

Year 2 Results

Water Department Buildings

Waste Water Treatment Plant

Option C - Electric Option C Savings $
Option A - Gas Boilers 1
Option A - Gas Building Envelope $
Option A - Gas Building Structural $
S
DPW Street Garage
Option A - Electric Lighting Retrofit / Occupancy Sensors $ 2,533
Option A - Gas Radiant Heaters $ 4,049
Option A - Gas Building Envelope s 590
3 7173
Cementary
Option A - Electric Lighting Retrofit $ 353
Option A - Gas Building Envelope $ 351
Option A - Electric Lighting Retrofit s 612
Option A - Gas Boilers s 2,848
Option A - Gas Building Envelope $ 2,760
Option A - Gas Building Structural $ 470
s 704
Street Lights
Option A - Electric Street Lights $ 3,458

Total $ 87,290
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Water Department Buildings “ $p.690
Waste Water Treatment Plant $69,266
DPW Street Garage [ §7.173
Cementary I $704

Street Lights [l $3.458

$- $10.000 $20,000 $30,000 $40.000 $50,000 $60,000 $70,000 $80.000

3l

Energy Cost Avoidance by ECM

Year 2 Results

ENERGY UNIT AVOIDANCE ENERGY
ELECTRIC | ELECTRIC | NAT GAS COST
DESCRIPTION KWH/YR KW/YR MCF/YR | AVOIDANCE

Option C Savings® 604,537 S 64,502
Lighting Retrofit / Occupancy Sensors 59,288 19.5 $ 6,956
Boilers 663 | § 9,131
Building Envelope 307 | S 5,205
Building Structural 111.5]§ 1,496

TOTAL 663,825 19.5 1,082 | S 87,290

*Option C savings include electrical savings for lighting, new Lab AHU, new electric mixer motors &
reduced air compressor supply air pressure that in turn reduces the electric draw of the compressor at the
Waste Water Treatment Plant
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Meter Detail
Report

line: Usage and costs representative of the facility's operations for the baseline period as seen in the contract.
isted Baseline: Baseline usage and Cost adjusted 1o conditions of the current year. (Includes: weather, number of billing days and Facility Changes
Actual: Current year usage and calculated costs using the applicable contract rate.

er: WWTP - Electric

:line

Dec 2007 - Jan2008 Feb 2008 Mar 2008 Apr 2007 May 2007 Jul 2007

ith Use 123,200 133,600 151,200 132,000 130400 144,800 139,200 141,600 149,600 136.800

) Use 123,200 256,800 408.000 540,000 670,400 815200 954,400 1,096,000 1245600 1382400 1.5
ith$ § 7391 S 8029 S 9036 $ 8348 $ 8212 S 8932 $ 9281 $ 853 S 8799 § 8302 $
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ctual vs. Adjusted Baseline
Oct 2013

Dec 2013 Jan 2014 Feb 2014 Mar 2014 Apr 2014 Jun 2014 12014

1Use -31.2% -382% -35.2% -17.9%  -35.6%

Use 31.2% -35.0% 35.0%  -32.2% -28.8% -29.8% f

1% -31.2% -38.2% 352% -24.7% -17.9% -35.6% -27.4% -49.4% -53.8% -52.5
$ 31.2% -35.0% 235.0%  -324% -28.9% -30.0% -29.6% -32.5% -35.1% 370
:ngth - - - - - - - - - s -
AY oidanc :

h Use 34,792 51,041 50,330 36.090 34,627 24,047 49,617 36,370 77,003 73,403 70.3
Use 34792 85,833 136,163 172,254 206,881 230,927 280,544 316914 393917 467.321 5376
~Avoidance

hUse$S 3357 § 5034 § 4694 S 3286 $ 3296 § 2215 $ 4954 8 3491 $ 8597 $ 8981 $ 86
$ § 33575 8392 S 13,086 $ 16372 $ 19.668 $ 21,883 $ 26837 S 30327 § 38925 § 47906 % 565
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Baseline Comparison
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Lighting Pre / Post Measuremen

Pre-Post Measurements

Wastewater Treatment Plant KWH
Pre Pre Pre Post Post Post KWHPlan  Actual
Location Type Yolts Amps ___ Kilowatts Volis Amps__ Kilowatts _ Savings Saving
Hours of Operation 3,000 W3M.1  Hours of Operation 3.000
Kilowatthours 13104 Kilowarthours 633.6
Lab #2 W4R 120.0 3.64 0437 120.0 1.76 0.211
792.0 676 8
Process Rm#$ 4E 120.0 30l 0433 120.0 1.78 0.214
Hours of OperationD3A 2 3,000 Hours of Operation 3,000
1,299.6 KilowatthoursKilowatthours 640.8
636.0 658.8
Basement #7 S2E 120.0 0.61 0.073 120.0 039 0.047
Hours of Operation 3,000 B2A.1  Hours of Operation 3,000
Kilowatthours 219.6 Kilowatthours 140.4 78.0 79.2
Treatment #12 1 120.0 6.76 0.811 120.0 4.14 0.497
Hours of Operation 1,000 B2A.1  Hours of Operation 1,000
Kilowatthours 811.2 Kilowatthours 496.8 320.0 3144
Basement #13 Cs50 120.0 20.30 120.0 1.99 0.239
Hours of OperationV2A.1 Hours of Operation 1,000
KilowatthoursKilowatthours 2388
2.197.2
Boiler Rm #21 (o] 120.0 4.85 0.582 120.0 1.48 0.178
Hours of Operation 500 W5L.1  Hours of Operation 500
Kilowarthours 291.0 Kilowatthours 88.8 204.0 202.2
Roads #33 H41 480.0 0.91 0.437 480.0 0.24 0.115
Hours of OperationG1 4.380 Hours of Operation 4,380
1,913.2
1,489.0 1,408.6
Kilowatthours Kilowatthours P
Totals KWH 8,281.0 2,7438 57790 5,537..
Water&Sewer Maintenance Office/Garage
Pre Pre Pre Post Post Post  KWH PlanKWH Ac
Type Volts Amps __ Kilowatts Volts Amps _ Kilowatts _Savings Saving
Garage # 1
Hours of Operation R2YL  Hours of Operation 2,500
Kilowatthours Kilowatthours 1,167.
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Lighting Pre / Post Measuremen

Storage Bay #2 14 120.0 3.69 0.443 120.0 1.72 0.206
Hours of OperationD3A 2,500 Hours of Operation 2.500
1,107.0 KilowatthoursKilowatthours 516.0
605.0 591.0
Workroom #3 W4R 120.0 3 120.0 245 0.294
Hours of OperationB2Y A Hours of Operation 2,500
KilowatthoursKilowatthours 735.0
378.0
Hallway #7 Wi 120.0 0.68 0.082 120.0 0.36 0.043
Hours of Operation 2,500 B2A  Hours of Operation 2,500
80.0 96.0
Kilowatthours 204.0 Kilowatthours —e I
Totals KWH 4,722.0 2,526.0 2,215.0 2,196.0 Street Garage
Pre Pre Pre Post Post Post  KWH PlanKWH Ac¢
Type Volts Amps __ Kilowatts Volts Amps __ Kilowatts Savings Saving
Lounge #3 WIE 120.0 241 0.289 120.0 0.78 0.094
Hours of Operation 2,000 B4TA  Hours of Operation 2,000
Kilowatthours 578.4 Kilowatthours 187.2 318.0 3912
Lounge #4 WIE 120.0 241 0.289 120.0 1.44 0.173
Hours of Operation 2,000 B2A Hours of Operation 2.000
Kilowatthours 5784 Kilowatthours 3456 208.0 2328
Garage#3 13 120.0 1.06 0.127 120.0 0.82 0.098
Hours of Operation 2.500 D4A Hours of Operation 2,500
Kilowatthours 318.0 Kilowatthours 246.0 90.0 72.0
Garage#6 HS 120.0 743 0.892 1200 2.96 0.355
Hours of OperationR3LY Hours of Operation 2,500
KilowatthoursKilowatthours 888.C
1,341.0
Task#8 TI 120.0 1.31 0.157 120.0 0.76 0.091
Hours of Operation 2,500 B4A  Hours of Operation 2,500
Kilowatthours 393.0 Kilowatthours 2280 162.5 165.(
Mezz#11 S3 120.0 2.14 0.257 120.0 1.53 0.184
Hours of Operation 1,000 D1A.1  Hours of Operation 1,000
Kilowatthours 256.8 Kilowatthours 183.6 72.0 732
Hallway# 12 S3 120.0 221 0.265 125.0 1.57 0.196
Hours of Operation 2,500 DIA Hours of Operation 2,500
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Lighting Pre / Post Measuremen

Hours of Operation 1,000 WIA  Hours of Operation 1,000
156.0 165.6
Kilowatthours 2508 Kilowatthours &
Totals KWH 5,207.4 2.6584.2 2,606.5 2.613,
Cemetery Office / Maintenance Garage
Pre Pre Pre Post Post Post  KWH PlanKWH Ac
Office#1 13
Hours of Operation 2,000 DIA  Hours of Operation 2,000
Kilowatthours 266.4 Kilowatthours 180.0
Type Volts Amps Kilowatts Volts Amps Kilowatts Savings Savings 120.0 1.11 0.133 120.0 0.75 0.090
92.0 86.4
Garage#6 13 120.0 1.05 0.126 120.0 0.86 0.103
Hours of Operation 2,500 D5SA  Hours of Operation 2,500
36.5 57.0
Kilowatthours 3150 Kilowatthours PR
Totals KWH 581.4 438.0 128.5 1434
Street Lights
Pre Pre Pre Post Post Post KWH PlanKWH Ac
Type Volts Amps __ Kilowatts Volts Amps__ Kilowatts _Savings Saving
Circuits 1&3
Hours of Operation 4,380 G2 Hours of Operation 4,380
Kilowatthours 50352 Kilowatthours 1,513.7
H50 120.0 9.58 1.150 120.0 2.88 0.346
2,715.6 3,521
Circuits 5&7 Hs0 120.0 337 0.404 1200 1.18 0.142
Hours of OperationG2 4,380 Hours of Operation 4,380
17713 Kilowatthours Kilowatthc
1,086.2 11511
—620.2
Totals KWH 6,806.5 2,133.9 38018 4,672

City of Albion
Lighting Survey and Savings Summary

Guaranteed  Actual

Pre Post kWh KWH

Location KWH KWH Savings Saved

Wactawatar Traatmant Plant 'R BT <770 <7
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Lighting Pre / Post Measuremen

Street Lights 6,807 2,134 3.802 4,673

25,658 10,496 14,531 15,162

Percent Performance
Annual Plan Savings
Demostrated Savings
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Option A - Lighting/Occupancy Sensor Savings

Lighting
Post kWh Kw Cost
Facility Pre kWh | PreKw | kWh Post Kw | Savings | Savings | Savings
DPW Street Garage 43,776 17.90 23,496 9.58 20,280 832 $2.301
Water Dept. Bldgs 10,755 5.79 5,365 345 5,390 234 $612
Cemetary Office & 4,541 255 1,457 0.78 3,084 1.77 $353
Garage
Street Lights 50.589 11.55 19.816 4.52 30,773 7.03 $3.458
Total 109,661 37.79 48,815 18.34 60,846 19.45 56,724
Occupancy Sensors
Post KWh Kw Cost
Facility Pre kWh | PreKw | kWh Post Kw | Savings | Savings | Savings
DPW Street Garage 5.456 231 3416 1.43 2,041 0.88 $232
Total 5,456 2.31 3416 1.43 2,041 0.88 5232
Cost per kWh S0.111
Cost per kW $6.000

39
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Lighting Details

City of Albion Light Levels
Light Levels Pre/ Post Foot Candles

LIGHT
LEVEL
MAP# LOCATION AUDIT TYPE| ECM TYPE| PREFC | POST FC | INCREASE
| Office 13 DIA 37 38 2.63%
6 Garage 13 Ds 12.3 40 69.25%
Streets Garage Light Levels
LIGHT
LEVEL
MAP# LOCATION AUDIT TYPE| ECM TYPE | PRE FC | POST FC | INCREASE
| Garage HI R2YL 33 49 32.65%
2 Storage Bay 14 D3A 29 43 32.56%
5 Work Room W4R B2YA 92 98 6.12%
7 Hallway Wi B2A 37 49 24.49%
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9 Restroom €3 F2 18 21 14.29% |Light
1 Entrance F20 WIMA 11.6 232 50.00% |Levels
Pre/
Post Foot Candles
LIGHT
LEVEL
MAP# LOCATION AUDIT TYPE| ECM TYPE| PRE FC POST FC | INCREASE
34 Lounge WIE B2A.B4A 43 61 29.51%
12 Office WIE B2A,B4A 7 66 13.64%
12 Hallway S3 DIA 28 61 54.10%
6.7 2 S3 R3YL 5.6 29 80.69%
6,7 S3 R3YL 99 29.4 66.33%
6,7 $3 R3YL 4.6 29.5 84.41%
9,10 Garage S3 R3YL 8.6 55 84.36%
9,10 Garage S3 R3YL 3.7 40 90.75%
17 Garage 13 R3YL 73 46 84.13%
Wastewater Treatment Plant
Light Levels Pre/ Post Foot Candles
LIGHT
LEVEL
MAP# LOCATION AUDIT TYPE| ECM TYPE | PRE FC POST FC | INCREASE
10 Process V2 B2A.1 48 Sl 5.88%
10 Process (lower) V2 B2A.1 43 48 10.42%
12 Treatment 11 B2A.1 28 31 9.68%
3 Treatment (lower level) Cs0 V2A.1 18.9 20.6 8.25%
30 Mezzanine V2 B2A.1 12.5 15.3 18.30%
25 Piping €9 F4.1 34.9 33.6 -3.87%
20 Boiler Room C2 F3.1 28 26.9 -4.09%
6 Basement S3E DIA.I P25l 45.6 39.25%
7 Basement S2E B2A.1 26.7 28.3 5.65%
2 Lab W4R W6M,W5M 83.6 91.9 9.03%

Water, Sewer Office & Maintenance Garage
Light Levels Pre/ Post Foot Candles

Option A - Boilers/Radiant Heater Savings

Guaranteed Savings
Gas Savings
Facility (MMBtu) |Cost Savings
Water Dept Bldgs 82 $2,848
Waste Water Treatment Plant 213
DPW Street Garage 368
Total Savings 663 $9,131

Boiler Plant Replacement

Water Dept Bldgs
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Fuel Components Utility Est. %
Usage of
Total Annual Fuel 551 100.0%
Consumption
Domestic Hot Water 28 5.0%
Annual Boiler Gas 524 95.0%
Consumption
Basic Methodology Pre
Seasonal Combustion 81.1%
From combustion
analyzer 3.0%
Efficiency
Distribution and 78.1%
shell losses, 409
Heating System Losses blowdown,
o boiler 524
degradation $34.78
Boiler $18.222
combustion
efficiency less
System Efficiency
system losses
Heat Output MMBTU
Adjusted Annual
Boiler Gas Use
Gas Rate
Utility Cost
Boiler Plant Replacement
Waste Water Treatment Plant
Fuel Components Utility Est. %
Usage of
Total Annual Fuel 1,960 100.0%
Consumption
Gas Rooflop HVAC 392 20.0%
Equipment
Annual Boiler Gas 1,568 80.0%
Consumption
Basic Methodology Pre
Seasonal Combustion From combustion
Efficiency analyzer
Heating System Distribution and shell 81.6%
Losses losses, blowdown, 3.0%
boiler degradation
System Efficiency ~ Boiler combustion
efficiency less system  78.6%
losses 1233
Heat Output MMBTU 1,568
Adjusted Annual $10.47
Boiler Gas Use $16,422

Post  Savings

94.0% estimated
1.5%
MMBtu/year
2 50 !
2.3% MMBtu/year
409 per MMBtu
442 $/year
$34.78
$15,374
0
82
$34.78
$2,848

Post  Savings

94.0%
3.0% estimated

91.0%

1233 0 MMBtwyear
1,355 213 MMBiuw/year
$10.47 $10.47 per MMBtu

$14,188 §2,234 $/year
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Program Overview

Measurement & Verification Services

Ioneywell is pleased to provide this comprehensive report of
vour energy consumption. This report was processed using an
industry-standard program based on proven and accepted
engineering formulas for energy conservation and analysis.

Service Contract Number: 42310297
Job Number: 919-19606

Baseline Period: September 2007 - August 2008
Installation Period: August 2011 - July 2012
Guarantee Period: October 2012 - September 2027
Guarantee Term: Report 15 Years

Preparation By:
Americas M&V Services Team

Contact: Mike Krolezyk

Meters Included in Report

Building Utility Account #
Waster Water Treatment Plant  Electric 011005044001
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Gas Rate
Utility Cost

Option A - Boilers/Radiant Heater Savings

Radiant Heater Replacement
DPW Street Garage

Fuel Components Utility Est. %
Usage of
Total Annual Fuel 1,392 100.0%
Consumption
Domestic Hot Water 70 5.0%
Annual Boiler Gas 1,322 95.0%
Consumption
Basic Pre Post  Savings
Methodology
Seasonal From combustion
Combustion analyzer
Efheiency Distribution and
Heating System shell losses,
Losses blowdown, boiler
degradation
System Boiler
Efficiency combustion 65.0% 87.4%
’ ctficiency less N = .
system losses 3.0% 1.5% estimated
;e;‘lgf‘L‘P”‘ 62.0% 85.9%
Adjusted Annual 820 820 0  MMBuwyear
Boiler Gas Use 1,322 954 368 MMBuu/year
Gas Rate $11.01 $11.01 S11.01 per MMBtu
Utility Cost $14,549 $10,499 $4,049 $/year

3.13
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Option A - Building Envelope Savings

Guaranteed Savings

Fuel Savings Cost
Facility (MM Btu) Savings

Cemetary 309 $351

DPW Street Garage 53.6 $590
Waste Water Treatment Plant 143.6 $1.504
Water Dept Bldgs 79.3 $2,760
Total Savings 307.5 $5,205

Building Envelope/Air Leakage — Savings Calculations

Average
Balance Average Specific
Point | Heating | Heating | Occupied |Unoccupied Heat Load| Temp
Temp | Season | Air Temp | Setpoint Setpoint Percent | (MMBtu/ | Differential
Facility F) (Hours) (°F) Temp (°F) | Temp (°F) | Occupied | CFM/yr) (°F)
Cemetary 50 4,579 33.1 68 68 50% 0.173 34.9
DPW Street Garage 50 4.579 33.) 68 68 36% 0.173 349
Waste Water Treatment Plant 50 4,579 33.1 68 68 100% 0.173 34.9
Water Dept Bldgs 50 4,579 33.1 68 68 36% 0.173 34.9
Weather Location MI-Detroit
Airflow Coefficient 730 cfm/fi¥(in H20)°%
Pressure Differential (AP) 0.07 in H:O
Constant 1.08  Btuh/CFM/°F
Conversion factor 1,000,000 Biw/MMBtu
Fuel
Airflow Boller Savings
Facility Description  Area () (CFM)  Efficiency  (MMBtu)
Cemetary Weatherstrip 1.25 162.0 7% 309
DPW Street Garage Weatherstrip 24T 2813 77% 53.6
Waste Water Treatment Plant  Weatherstrip 581 753.0 7% 143.6
Water Dept Bldgs Weatherstrip 321 416.0 77% 79.3
Guaranteed Savings
Fuel Savings Cost
Facility (MMBtu) Savings
Waste Water Treatment Plant 98.0 $1,026
Water Dept Bldgs 13.5 $470
Total Savings 111.5 $1,496

Savings Calculations

A Temp = Occupied Space Temp x % Occupied + Unoccupied Space Temp x (1 - % Occupied)
R-value/Effectiveness - |/Proposed R-value) x (Total Area) x (A Temp)

Conduction Rate (Btu/Hr)

= (1/Existi

Infiltation Rate (Btw/Hr) = 1.08 x (Existing Infiltation - Proposed Infiltration) x (Crack Length) x (A Temp)
Annual Heating/Cooling Savings = (Conduction Btu/hr + Infiltration Btu/hr) x (Duration of Season (hours))
Annual Encrgy Savings = (Annual Heating Savings Btu/yr) /(1,000,000 Bt/MMBu) / (System Efficiency)

- Average Outside Air Temp
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Option A - Structural Savings

Annual Energy Savings = (Annual Cooling Savings Buu/yr) / (12,000 Btu/ton-hr) x (Cooling Efficiency kW/ton)

Water Department Buildings Replace Windows & Doors
RECOMMENDATION:
Height (in) Width Qty Area Perimeter Pre Post Pre Post
60 60 L) 125 100 1.00 2.00 1.00 0.50
48 24 0 0 0 1.00 2.00 1.00 0.50
48 24 0 0 0 1.00 2.00 1.00 0.50
48 24 0 0 0 1.00 2.00 1.00 0.50
48 24 0 0 0 1.00 2.00 1.00 0.50
48 24 0 0 0 1.00 2.00 1.00 0.50
TOTALS/AVERAGE 5 125 100 1.00 2.00 1.00 0.50
ASSUMPTIONS:
Envelope Type Window
Total Window AreaSquare Feet 125
Percent Of Space That Has Cooling 0.0%
Existing Window R-Value ft*-°F/Btuh 1.00
Present Insulation Effectiveness 90%
Proposed Window R-Valueft™-*F/Btuh 3.00
Existing Infiltration Rate CFM/Ft 0.00
Proposed Infiltration Rate CFM/Ft 0.00
Crack Length (In Feet)Feet 100
Heating Cooling
Percent Of Hours Occupied 50% 60%
Occupied Space Temperature °F°F 70 74
Unoccupied Space Temperature °F°F 65 80
HVAC Enable temperature®F°F 50 74
System EfficiencykW/ton 77.0% 1.20
Duration of Seasonhours/yrhours/yr 2,579 T.159
Average Outdoor Air Temperature®F°F N 753
Conduction RateBtw/hrBtu/hr 7669 0
Infiltration RateBtu/hrBtu/hr 0 0
Annual Heating/Cooling SavingsBtu/yrBrw/yr 12.219.396 0
Annual Energy SavingsMMBtu/yrkWh/yr 15.9 0.0
Energy Cost Rate/MMBwWkWh
Annual Cost Savings$552 S 182 $0.112
$552 $0
Waste Water Treatment Plant Replace Windows & Doors
RECOMMENDATION:
Height (in) Width Qty Area Perimeter Pre Post Pre Post
60 48 48 960 864 1.00 2.00 1.00 0.50
48 24 0 0 0 1.00 2.00 1.00 0.50
48 24 0 0 0 1.00 2.00 1.00 0.50
48 24 0 0 0 1.00 2.00 1.00 0.50
48 24 0 0 0 1.00 2.00 1.00 0.50
48 24 0 0 0 1.00 2.00 1.00 0.50
TOTALS/AVERAGE 48 960 864 1.00 2.00 1.00 0.50
ASSUMPTIONS:
Window

960
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Option A - Structural Savings

0.0% Envelope Type

1.00

T0v. | Total Window AreaSquare Feet
Soo | Percent Of Space That Has Cooling
000 |Existing Window R-Value ft?-°F/Btuh
T00 | Present Insulation Effectiveness
6| Proposed Window R-Valueft’-°F/Btuh

Existing Infiltration Rate CFM/Ft
Proposed Infiltration Rate CFM/Ft
Crack Length (In Feet)Feet

Heating Cooling
Percent Of Hours Occupied 100% 100%
Occupied Space Temperature °F°F 65 74
Unoccupied Space Temperature °F°F 65 80
HVAC Enable temperature®F°F 50 74
System EfficiencykW/ton 77.0% 120
Duration of Seasonhours/yrhours/yr 4579 1,159
Average Outdoor Air TemperatureF°l 33.1 775
Conduction RateBtw/hrBtu/hr 18.735 0
Infiltration RateBtu/hrBtu'hr 0 0
Annual Heating/Cooling SavingsBuw/yrBru/yr $5.785.920 0
Annual Energy SavingsMMBtu/yrkWh/yr 1.4 0.0
Energy Cost Rate/ MMBIwkWh $10471 50,0613
Annual Cost SavingsS$1,167 S1L167 30
Waste Water Treatment Plant Replace Built-Up . Roofing & Add Insulation
RECOMMENDATION:
Height (in) ‘Width Qty Area Perimeter Pre Post Pre Post
84 36 16 336 320 6.00 8.00 0.17 0.13
48 24 0 0 0 6.00 8.00 0.17 0.13
48 24 0 0 0 6.00 8.00 0.17 0.13
48 24 0 0 0 6.00 8.00 0.17 0.13
48 24 0 0 0 6.00 8.00 0.17 0.13
48 24 0 0 0 6.00 8.00 0.17 0.13
TOTALS/AVERAGE 16 336 320 6.00 8.00 0.17 0.13
ASSUMPTIONS:
Envelope Type Door
Total Door AreaSquare Feet 336
Percent Of Space That Has Cooling 0.0%
Existing Door R-Value ft*-*F/Btuh 6.00
Present Insulation Effectiveness 90%
Proposed Door R-Valueft*-°F/Btuh 8.00
Existing Infiltration Rate CFM/Ft 0.00
Proposed Infiltration Rate CFM/Ft 0.00
Crack Length (In Feet)Feet 320
Heating Cooling

Percent Of Hours Occupied
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Option A - Structural Savings

Occupied Space Temperature °F°F

Unoccupied Space Temperature °F°F 60% EO%
HVAC Enable temperatureF°F 65 74
System EfficiencykW/ton 65 80
Duration of Seasonhours/yrhours/yr 50 74
Average Outdoor Air Temperature®F°F 77.0% 1.20
Conduction RateBtu/hrBuu/hr 4.579 1,159
Infiltration RateBuu/hrBtwhr 3.1 775
Annual Heating/Cooling SavingsBtu/yrBtu/yr 616 0
Annual Energy SavingsMMBtu/yrkWh/yr ] )
Energy Cost Rate/MMBWwkWh 3957015 0
Annual Cost Savings$40 38 0.0
$10.471 $0.0613
$40 $0
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Adjustments Summary
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Actual Cost

Adjustment

Balance Point Temperature (BPT)

Baseline

BTU

BTUh

Cost Avoidance

Decatherm

ECM

EMS

4.1

Glossary of Terms

Actual energy cost taken directly from utility bill.

Calculations used to bring energy usage in base year to the same set of
conditions as the current year.

For heating degree-days, the outdoor temperature below which space heating is
required; for cooling degree-days, the outdoor temperature above which space
cooling is required. This is typically 65 degrees, but varies based on building
type. construction material, ete

The raw base year data adjusted by the energy impact of the variables between
the years being compared.

British thermal unit; the quantity of heat required to raise the temperature
of one pound of water by one degree Fahrenheit.

The quantity of heat generated/consumed over a one hour period.

An industry standard measure of a gaseous fuel, typically natural gas.
having a volume of 100 cubic feet. (See also Therm)

Cooling Degree-Day: a value that represents weather condition severity
1t is the monthly sum of the daily mean temperature (measured by the
National Weather Service) above the cooling Balance Point.

I'he difference between the actual cost incurred during a selected time

period versus what the cost would have been had the cost avoidance
strategy not been implemented.

The energy content of a 1,000 cubic feet volume of a gaseous fuel:
sometimes used as a synonymous term for MCEF. Technically, however,
a decatherm is the Btu heat content of 1,000 cubic feet of a gaseous fuel,
where the Btu content varies based on source and quality.

The Energy Conservation Measure (ECM) is the installation of equipment
or systems, or modification of equipment or systems, for the purpose of
reducing utility (energy, water, etc.) consumption, demand and costs and/or
non-utility (O&M. operational) costs.

Energy Management System; a computer that can be programmed to
control and/or monitor the operations of energy-consuming equipment ina
facility.
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Guarantee Period

Guarantee Year

Guaranteed Savings

HDD

HVAC
kW

kWh

Load Factor

M&V

MCF

Operational Cost Avoidance

Plug Load

The period beginning on the first (1st) day of the First Guarantee Year and
ending on the last day of the final Guarantee Year. Also known as the
“"Measurement and Verification Phase” or "Performance Period"

The First Guarantee Year and each of the successive twelve (12) month

periods commencing on the anniversary of the commencement of the
First Guarantee Y ear throughout the tern of the agreement.
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The amount of avoided Energy and Operational Costs necessary to pay for
the cost of the Work and Support Services incurred by the customer in each
Guarantee Year

Heating Degree-Day; a value that represents weather condition severity
It is the monthly sum of the daily mean temperature (measured by the
National Weather Service) below the heating Balance Point.

Industry standard abbreviation for Heating, Ventilating and Air Conditioning.
Kilowatt; a unit of electrical power, equal to 1000 watts.

Kilowatt hours; a unit of electrical energy or work, equal to that done by one
kilowatt acting for one hour.

The percentage of time that a piece of equipment operates at full load over
a measured time period. (i.e. Lights that are operated at 100% Load
Factor. Refrigerators, on the other hand, operate at less than 100% load
based on internal and external temperatures while also cycling on & off as
needed to maintain a temperature set point.)

Measurement and verification: the process of determining savings using one
of the four IPMVP options.

An industry standard measure of a gaseous fuel, typically natural gas,
having volume of 1,000 cubic feet. (See also, Decatherm)

Often referred to as O&M cost avoidance, this includes the avoided costs of
operating and maintaining the facilities, such as, but not limited to, the avoided
cost of inside and outside labor to repair and maintain affected systems and
equipment, the avoided cost of custodial supplies, the avoided cost of
replacement parts, the avoided cost of deferred maintenance, the avoided cost of
lamp and ballast disposal, and the avoided cost of new capital equipment.

Electrical energy-consuming equipment that draws its operating power
through cords and wall plugs. (i.e. Office equipment, refrigerators, freezers,
vending equipment, radios, TVs, microwave ovens, coffee pots, fans, floor
heaters, etc.)
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Post-Retrofit Period

Reference Year

Therm

Any period of time following commissioning of the ECMs.

A period of time (usually one year) which defines the baseline usage and is
representative of the facility's operations, consumption, and usage that is used as
the benchmark for determining cost avoidance. This is also referred to as the
"Base Year"

The energy content of a 100 cubic feet volume of a gascous fuel: sometimes
used as a synonymous term for CCF. Technically. however. a therm is the Btu
heat content of 100 cubic feet of a gaseous fuel, where the Btu content varies
based on source and quality.

w
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Report Delivery Receipt

Honeywell has presented the Cost Avoidance Review for City of Albion; Contract No.
40100225 This report details energy and operational cost avoidance results for Year 2 and
indicates cost avoidance of $200.968 for the year. The cumulative energy cost avoidance
through the end of Year 2 is $433.625 as compared to the cumulative energy guarantee per the
contract of 290,848

Please sign below to acknowledge receipt of this report. Your signature does not indicate
acceptance of the results. If the results are not agreed upon, City of Albion has forty-five (435)
days from the delivery date of this report to provide a detailed explanation and request for
action, in writing, to Honeywell International Inc.. Energy Analysis, 4263 Monroe St.. Toledo,
OH 43606. Otherwise, the cost avoidance results will be deemed accepted.

Received by: Presented by:

Name (please print) Name (please print)

Signature
Signature

Date Date
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Retrofit Highlights

Lighting and Lighting Controls

HVAC Systems

Boilers

Building Envelope/Windows and Doors

EMS/Waste Water Treatment Process
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