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EXECUTIVE SUMMARY 

 
 
The Town of Hamburg, created in 1812, is located south of Buffalo on the shores of Lake Erie.  

The Town employs approximately 210 employees, and is home to approximately 59,259 

residents including a number of small and large businesses.  The Town is interested in 

improving the energy efficiency of their facilities. The Town occupies approximately 200,317 

square feet of multi-functional facilities that allow the Town of Hamburg to serve their 

community. These facilities typically operate from 7am to 5pm, Monday through Friday, with 

some facilities having hours separate from this. 

 

The Town has been allocated funds under the American Recovery and Reinvestment Act’s 

(ARRA) Energy Efficiency and Conservation Block Grant (EECBG) program for the purpose of 

reducing the Town’s energy consumption and operating expenses, improving building 

conditions for Town employees and residents, and making a positive impact on the 

environment.  An energy efficiency study of potential energy conservation measures (ECMs) 

would allow Town Officials to make informed implementation decisions based on energy 

savings and associated operational and maintenance savings.  The Town is currently interested 

in evaluating opportunities at their facilities that will reduce energy and operational costs. 

 

Based on the walk-through by the Town, Wendel and the New York State Energy Research and 

Development Authority (NYSERDA) personnel, the following facilities were identified for this 

study. 

Building Building Building Building 
NumberNumberNumberNumber    Building NameBuilding NameBuilding NameBuilding Name    Area (Sq. Ft.)Area (Sq. Ft.)Area (Sq. Ft.)Area (Sq. Ft.)    

1 Town Ice Arena 55,550 
2 Town Hall 35,763 
3 Hamburg Public Library 20,000 
4 Buildings and Grounds 20,000 
5 Golf Course Pro Shop 6,570 
6 Golf Course Maintenance Garage 3,270 
7 Highway Department Office 7,656 
8 Highway Department Garage 19,360 
9 Nike Site/ Buildings and Grounds 4,168 
10 Recreation Building 4,620 
11 Town Park Fitness Center 5,000 
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12 Lakeview Community Center 3,060 
13 Senior Adult Day Care 4,500 
14 Lake Shore Public Library 5,600 
15 Blasdell Village Library 5,200 

 
During initial walk-through sessions, opportunities were identified for possible energy savings.  

Energy conservation measures (ECMs) that were evaluated in this study include:  

 
ECM-1 Lighting and Lighting Controls 
ECM-2 Energy Management System Upgrades 
ECM-3 Domestic Hot Water System Improvements 
ECM-4 Building Envelope Improvements 
ECM-5 Ice Rink Improvements 
ECM-6 Demand controlled ventilation on exhaust  
ECM-7 Low flow shower heads  
ECM-8 Compressed Air System Upgrades  
ECM-9 Overhead Door Controls/Replacement 
ECM-10 Traffic Signal Upgrades  
ECM-11 Street Lighting Upgrades  
ECM-12 PV System  

 

During the course of the audit process, meetings and site visits were conducted to develop a 

proposed scope of work that could be implemented using an energy performance contract or 

capital improvement project.  As the Audit progressed and more information became 

available, portions of the study scope had changed. The buildings to be included in the study 

were adjusted. The following is a list of the buildings audited under this study: 

Building Building Building Building 
NumberNumberNumberNumber    Building NameBuilding NameBuilding NameBuilding Name    Area (Sq. Ft.)Area (Sq. Ft.)Area (Sq. Ft.)Area (Sq. Ft.)    

1 Town Ice Arena 55,550 
2 Town Hall 35,763 
3 Buildings and Grounds 20,000 
4 Golf Course Pro Shop 6,570 
5 Golf Course Maintenance Garage 3,270 
6 Highway Department Office 7,656 
7 Highway Department Garage 19,360 
8 Nike Site/ Buildings and Grounds 4,168 
9 Recreation Building 4,620 
10 Town Park Fitness Center 5,000 
11 Senior Adult Day Care 4,500 
12 Senior Garage 5,000 
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Wendel and the Town worked together to discuss various concerns and opportunities for many 

of the Town’s buildings. The type of ECMs studied during the course of this audit remained 

nearly the same to those proposed in the Task Work Order Plan.  However the scope of study, 

for some of the measures, had increased. The measures studied during the audit are listed 

below: 

ECM-1 Lighting and Lighting Controls 
ECM-2 Energy Management System Upgrades 
ECM-3 Domestic Hot Water System Improvements 
ECM-4 Building Envelope Improvements 
ECM-5 Ice Rink Improvements 
ECM-6 Destratification Fans  
ECM-7 Low flow shower heads  
ECM-8 Compressed Air System Upgrades  
ECM-9 Overhead Door Controls/Replacement  
ECM-10 Traffic Signal Upgrades  
ECM-11 Street Lighting Upgrades  
ECM-12 PV System  

 

Details of the analysis for each measure can be found in sections 4 through 15 of this report. 

 

The following table summarizes the specific recommended project economics and results of 

the study by facility.  Table (1-1) “Total Project Summary” details the estimated overall project 

economics for implementing the recommended measures. 
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For questions regarding this report or other programs offered by NYSERDA, please contact 

Stacey Sabo at 866-697-3732 extension 3037 or by email at sls@nyserda.org. 

 

We hope the finding of this report will assist you in making decisions about energy efficiency 

improvements in your facility.  Thank you for your participation in this program. 

 

 
NOTICE 

  

This report was prepared pursuant to the Flexible Technical Assistance Program (hereafter 

"FlexTech") administered by the New York State Energy Research and Development Authority 

(hereafter the "NYSERDA").  The opinions expressed in this report do not necessarily reflect 

those of NYSERDA or the State of New York, and reference to any specific product, service, 

process, or method does not constitute an implied or expressed recommendation or 

endorsement of it.  Further, NYSERDA and the State of New York make no warranties or 

representations, expressed or implied, as to the fitness for particular purpose or 

merchantability of any product, apparatus, or service, or the usefulness, completeness, or 

accuracy of any processes, methods, energy savings, or other information contained, 

described, disclosed, or referred to in this report.  NYSERDA and the State of New York make 

no representation that the use of any product, apparatus, process, method, or other 

information will not infringe privately owned rights and will assume no responsibility for any 

loss, injury, or damage resulting from, or occurring in connection with, the use of information 

contained, described, disclosed, or referred to in this report.  

 

 

 

 

State of New York 

David Paterson, Governor 

 

New York State Energy Research and Development Authority 

Vincent A. Deloria, Esq., Chairman 



Town of Hamburg

TOTAL PROJECT SUMMARY

8/20/2010

FINAL

 

Recommended 

(Y)es / (N)o or 

(O)ption

Line 

No.
Measure No. FACILITY FACILITY IMPROVEMENT MEASURE

TOTAL 

MEASURE 

COST
1

ANNUAL 

ELECTRIC 

SAVINGS 

(kWh)

ANNUAL 

DEMAND 

SAVINGS 

(kW)

ANNUAL 

FUEL 

SAVINGS 

(mmBtu)

ANNUAL 

WATER 

SAVINGS 

(Gallons)

ANNUAL 

OPERATING 

SAVINGS

ANNUAL 

ENERGY 

SAVINGS

TOTAL 

ANNUAL 

SAVINGS

EMISSIONS 

REDUCTION 

(Lbs. CO2)
3

SIMPLE 

PAYBACK

ESTIMATED 

TOTAL 

INCENTIVE
2

Y 1 ECM-1 Town Ice Arena Lighting and Lighting Controls $24,494 59,399 236.8 -51 0 $49 $7,164 $7,212 43,523 3.4 $7,128
Y 2 ECM-1 Town Hall Lighting and Lighting Controls $23,919 8,826 50.6 -8 0 $33 $922 $955 6,467 25.0 $1,059Y 2 ECM-1 Town Hall Lighting and Lighting Controls $23,919 8,826 50.6 -8 0 $33 $922 $955 6,467 25.0 $1,059
Y 3 ECM-1 Buildings and Grounds Lighting and Lighting Controls $26,876 35,067 144.2 -30 0 $150 $3,517 $3,667 25,694 7.3 $4,208
N 4 ECM-1 Golf Course Pro Shop Lighting and Lighting Controls $0 0 0.0 0 0 $0 $0 $0 0 0.0 $0
Y 5 ECM-1 Golf Course Maintenance Garage Lighting and Lighting Controls $80 82 0.6 0 0 $0 $11 $11 60 7.5 $10
N 6 ECM-1 Highway Department Office Lighting and Lighting Controls $0 0 0.0 0 0 $0 $0 $0 0 0.0 $0
Y 7 ECM-1 Highway Department Garage Lighting and Lighting Controls $26,816 37,543 149.7 -32 0 $173 $3,794 $3,967 27,509 6.8 $4,505
N 8 ECM-1 Nike Site / Buildings and Grounds Lighting and Lighting Controls $0 0 0.0 0 0 $0 $0 $0 0 0.0 $0
N 9 ECM-1 Recreation Building Lighting and Lighting Controls $0 0 0.0 0 0 $0 $0 $0 0 0.0 $0
Y 10 ECM-1 Town Park Fitness Center Lighting and Lighting Controls $166 335 2.1 0 0 $0 $37 $37 245 4.5 $40
Y 11 ECM-1 Senior Adult Day Care Lighting and Lighting Controls $3,824 1,870 12.0 -2 0 $22 $213 $235 1,370 16.2 $224
Y 12 ECM-1 Senior Garage Lighting and Lighting Controls $3,754 2,133 12.9 -2 0 $17 $295 $312 1,563 12.0 $256
Y 13 ECM-2 Town Hall Energy Management System Improvements $28,503 0 0.0 261 0 $0 $2,649 $2,649 30,344 10.8 $0
Y 14 ECM-2 Buildings and Grounds Energy Management System Improvements $37,026 0 0.0 156 0 $0 $1,626 $1,626 18,112 22.8 $0
Y 15 ECM-2 Highway Department Office Energy Management System Improvements $31,944 0 0.0 116 0 $0 $1,411 $1,411 13,451 22.6 $0
Y 16 ECM-2 Highway Department Garage Energy Management System Improvements $37,026 0 0.0 212 0 $0 $2,102 $2,102 24,667 17.6 $0
N 17 ECM-2 Senior Adult Day Care Energy Management System Improvements $68,607 0 0.0 105 0 $0 $1,125 $1,125 12,266 61.0 $0
Y 18 ECM-2 Senior Garage Energy Management System Improvements $13,068 0 0.0 85 0 $0 $903 $903 9,847 14.5 $0
N 19 ECM-3 Town Hall Domestic Hot Water Improvements - Option A $4,675 0 0.0 6 0 $0 $62 $62 6 75.8 $0
O 20 ECM-3 Town Hall Domestic Hot Water Improvements - Option B $3,949 0 0.0 6 0 $0 $62 $62 6 64.0 $0
N 21 ECM-3 Highway Garage Domestic Hot Water Improvements $6,273 1,954 0.0 -7 0 $0 $68 $68 784 92.9 $0
Y 22 ECM-4 Town Ice Arena Building Envelope Improvements $19,466 0 0.0 131 0 $0 $1,374 $1,374 15,276 14.2 $0
Y 23 ECM-4 Town Hall Building Envelope Improvements $23,649 0 0.0 124 0 $0 $1,413 $1,413 14,460 16.7 $0
N 24 ECM-4 Buildings and Grounds Building Envelope Improvements $31,444 0 0.0 98 0 $0 $1,020 $1,020 11,355 30.8 $0N 24 ECM-4 Buildings and Grounds Building Envelope Improvements $31,444 0 0.0 98 0 $0 $1,020 $1,020 11,355 30.8 $0
Y 25 ECM-4 Highway Department Office Building Envelope Improvements $14,502 0 0.0 107 0 $0 $1,305 $1,305 15,276 11.1 $0
N 26 ECM-4 Highway Department Garage Building Envelope Improvements $15,416 0 0.0 71 0 $0 $708 $708 8,305 21.8 $0
N 27 ECM-4 Nike Site / Buildings and Grounds Building Envelope Improvements $6,828 0 0.0 32 0 $0 $361 $361 3,745 18.9 $0
N 28 ECM-4 Recreation Building Building Envelope Improvements $7,799 0 0.0 26 0 $0 $296 $296 3,077 26.3 $0
Y 29 ECM-4 Town Park Fitness Center Building Envelope Improvements $34,481 0 0.0 233 0 $0 $2,440 $2,440 27,131 14.1 $0
Y 30 ECM-4 Senior Adult Day Care Building Envelope Improvements $19,960 0 0.0 148 0 $0 $1,576 $1,576 17,185 12.7 $0
Y 31 ECM-5 Town Ice Arena Ice Rink Improvements - Brine Header Insulation $32,670 19,191 0.0 0 0 $0 $1,615 $1,615 15,967 20.2 $0
Y 32 ECM-5 Town Ice Arena Ice Rink Improvements - Low Emissivity Ceiling $59,035 45,882 0.0 0 0 $0 $3,862 $3,862 38,174 15.3 $0
Y 33 ECM-5 Town Ice Arena Ice Rink Improvements - Brine Pump VSD $23,159 24,948 0.0 0 0 $0 $2,100 $2,100 20,757 11.0 $0
N 34 ECM-5 Town Ice Arena Ice Rink Improvements - Water Treatment $64,295 6,413 0.0 127 0 $0 $1,873 $1,873 12,439 34.3 $0
Y 35 ECM-6 Buildings and Grounds Destratification Fans $11,471 -3,526 0.0 115 0 $0 $1,161 $1,161 10,501 9.9 $0
N 36 ECM-6 Highway Department Garage Destratification Fans $21,490 -3,526 0.0 90 0 $0 $841 $841 7,520 25.6 $0
Y 37 ECM-7 Town Ice Arena Low Flow Shower Heads $1,699 0 0.0 5 27 $79 $56 $135 643 12.6 $0
Y 38 ECM-8 Buildings and Grounds Compressed Air Improvements $17,388 12,964 0.0 0 0 $0 $1,245 $1,245 10,786 14.0 $1,556
Y 39 ECM-8 Highway Department Garage Compressed Air Improvements $18,840 20,077 0.0 0 0 $0 $1,927 $1,927 16,704 9.8 $2,409
N 40 ECM-9 Highway Department Garage Overhead Door Controls/Replacement $273,920 0 0.0 312 0 $0 $3,096 $3,096 36,325 88.5 $0
N 41 ECM-10 Town Wide Traffic Signals $1,568 4,310 17.4 0 0 $7 $448 $454 3,586 3.5 $0
N 42 ECM-11 Town Wide Street Lighting (NYSEG) $2,226,606 558,207 0.0 0 0 $8,742 $30,893 $39,635 464,428 56.2 $0
N 43 ECM-11 Town Wide Street Lighting (National Grid) $3,143,507 473,382 0.0 0 0 $12,033 $51,086 $63,119 393,854 49.8 $0
N 44 ECM-12 Town Hall Photovoltaic System (5kW) $72,080 6,555 0.0 0 0 $0 $413 $413 5,454 174.5 $10,080
O 45 ECM-12 Town Hall Photovoltaic System (25kW) $260,838 28,254 0.0 0 0 $0 $1,780 $1,780 23,508 146.5 $43,750

PROGRAM TOTALS - Recommended Measures $533,815 264,790 608.8 1,569 27 $523 $44,719 $45,242 405,711 11.8 $21,395
 

PROGRAM TOTALS - All Measures (w/o Options) $6,478,322 1,312,086 626.2 2,430 27 $21,305 $137,006 $158,311 1,368,855 40.9 $31,475
 

NOTES:

1. TOTAL MEASURE COST includes direct construction costs (subcontractor material and labor) and DOES include fees for services described below:

Energy, Electrical and Mechanical engineering, Construction documents, Financing assistance services, Subcontractor coordination and administration

2.

3. EMISSIONS REDUCTION Calculated using conversions as dictated by the American Recovery and Reinvestment Act.

Estimated Total Incentive is based on NYSERDA Existing Facilities Program (PON 1219) Performance Based Incentive at a rate of $0.12/kWh and NYSERDA Solar PV Program (PON 2112) and is subject to NYSERDA approval, program rules and 

modifications, and eligibility.  This incentive rate does not account for customer-secured third party firms or their costs to provide program deliverables, such as measurement and verification.

DATE PRINTED: 8/20/2010 PAGE 1 OF 1
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The Town’s facilities vary in size, construction, and use. 

information about each of the Owner’s facilities included in the scope of this study.

 

Building Building Building Building 
NumberNumberNumberNumber    

1 
2 
3 
4 
5 Golf Course Maintenance Garage
6 
7 
8 Nike Site/ Buildings and 
9 
10 
11 
12 

 

TOWN ICE ARENA    

The Hamburg ice rink, originally a base 

for housing Nike missiles, specializes in 

ice skating & hockey events as well as

instruction.  This facility is located at 2718 

Lakeview Road, Lakeview, NY 14085.  

 

The Nike base was converted into an ice 

rink in the 1970s.  The original building 

was renovated to accommodate locker

rooms, offices and a skate rental a

The original building consists of a concrete 

slab with concrete masonry unit (

A low sloped roof is located over the skate rental area and a flat roof over the locker rooms.

 

An addition was built on the north side to house an ice rink ar

FACILITY DESCRIPTION 

The Town’s facilities vary in size, construction, and use. The table below summarizes 

information about each of the Owner’s facilities included in the scope of this study.

Building NameBuilding NameBuilding NameBuilding Name    Area (Sq. Area (Sq. Area (Sq. Area (Sq. 
Town Ice Arena 55,550

Town Hall 35,763
Buildings and Grounds 20,000
Golf Course Pro Shop 

Golf Course Maintenance Garage 
Highway Department Office 

Highway Department Garage 19,360
Nike Site/ Buildings and Grounds 

Recreation Building 
Town Park Fitness Center 

Senior Adult Day Care 
Senior Garage 

 

The Hamburg ice rink, originally a base 

les, specializes in 

as well as 

instruction.  This facility is located at 2718 

Lakeview Road, Lakeview, NY 14085.   

The Nike base was converted into an ice 

rink in the 1970s.  The original building 

renovated to accommodate locker 

rooms, offices and a skate rental area.  

The original building consists of a concrete 

concrete masonry unit (CMU) walls.  

A low sloped roof is located over the skate rental area and a flat roof over the locker rooms.

An addition was built on the north side to house an ice rink area and mechanical rooms.  The 
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The table below summarizes 

information about each of the Owner’s facilities included in the scope of this study. 

Area (Sq. Area (Sq. Area (Sq. Area (Sq. Ft.)Ft.)Ft.)Ft.)    
55,550 
35,763 
20,000 
6,570 
3,270 
7,656 
19,360 
4,168 
4,620 
5,000 
4,500 
5,000 

A low sloped roof is located over the skate rental area and a flat roof over the locker rooms. 

ea and mechanical rooms.  The 
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ice rink area is constructed with a concrete slab, a steel rigid frame structure, CMU walls infill 

the lower half of the steel structure, metal cladding with spray foam insulation wrap around the 

upper half, and a gable roof.  The mechanical rooms are constructed with a concrete slab, 

CMU walls and a flat roof.  

 

The building is used as an ice rink from roughly the beginning of October to mid April, 

depending on schedules and demand. In the summer a rubberized athletic floor is installed for 

various sporting events. The rink is typically available from 7am to 11pm, with some of the 

hours subject to change based on ice rentals. 

 

Since the addition there have been some minor improvements made, such as;  

 

1998 – The ice rink area was re-roofed with a rubber membrane and the cavities of the 

CMU walls were filled with spray foam insulation.   

 

2000 – An energy audit was completed, which influenced the updating of the lighting, 

windows and electrical panels. 

 

2009 – The boiler serving the addition and locker rooms was rebuilt. 

 

TOWN HALL 

 

The Town Hall is a 35,763 square foot facility located on South Park Ave. in the Town of 

Hamburg. This building acts as the municipal center for the Town government. The building 

has a split level design with a partially below grade ground floor and a first floor. Several 

renovations of this building have taken place since its construction.  

 

In recent years the building’s HVAC system has been upgraded with the addition of roof top air 

handling units (RTUs). The police dispatch was moved to an adjacent structure and the building 

department has undergone a complete renovation. It was also found that the windows and 

lighting were replaced under an energy performance contract in 2002.  
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This building serves many different functions. Portions of this building are utilized as office 

space while others serve as court rooms and conference rooms. The typical operation schedule 

for this building is from 7am to 5pm with some functions per

 

GOLF COURSE PRO SHOP & MAINTENANCE FACILITY

 

The Hamburg Town Golf Course facility is a 6,169 yard course that opened in 1976. The course 

is maintained by a team of employees 

garage. Patrons start out at the course’s pro shop which includes a kitchen and dining area, 

cashier and public restrooms. There are also offices and a conference room that are not open 

to the public. This facility operates during the summer from 6am 

 

HIGHWAY AND BUILDINGS & GROUNDS FACILITIES

 

The Town of Hamburg Highway Garage, Office, Buildings and Grounds and Senior Garage are 

all located at 2720 Lakeview Rd in Lakeview NY. With the exception of the Highway office

buildings at this location are large metal framed structures. They feature large open areas 

suitable for vehicle maintenance and storage. The office building is a CMU constructed 

building with a sloped roof. The building has a variety of uses includi

and dining area. The buildings on this site are typically operated from 7am to 3pm, however 

This building serves many different functions. Portions of this building are utilized as office 

space while others serve as court rooms and conference rooms. The typical operation schedule 

for this building is from 7am to 5pm with some functions periodically occurring after 5pm. 

GOLF COURSE PRO SHOP & MAINTENANCE FACILITY 

The Hamburg Town Golf Course facility is a 6,169 yard course that opened in 1976. The course 

is maintained by a team of employees who operate out of the 3,270 square foot mainten

garage. Patrons start out at the course’s pro shop which includes a kitchen and dining area, 

cashier and public restrooms. There are also offices and a conference room that are not open 

to the public. This facility operates during the summer from 6am to 9pm.  

HIGHWAY AND BUILDINGS & GROUNDS FACILITIES 

The Town of Hamburg Highway Garage, Office, Buildings and Grounds and Senior Garage are 

all located at 2720 Lakeview Rd in Lakeview NY. With the exception of the Highway office

buildings at this location are large metal framed structures. They feature large open areas 

maintenance and storage. The office building is a CMU constructed 

f. The building has a variety of uses including offices, locker room, 

and dining area. The buildings on this site are typically operated from 7am to 3pm, however 
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This building serves many different functions. Portions of this building are utilized as office 

space while others serve as court rooms and conference rooms. The typical operation schedule 

iodically occurring after 5pm.  

The Hamburg Town Golf Course facility is a 6,169 yard course that opened in 1976. The course 

operate out of the 3,270 square foot maintenance 

garage. Patrons start out at the course’s pro shop which includes a kitchen and dining area, 

cashier and public restrooms. There are also offices and a conference room that are not open 

The Town of Hamburg Highway Garage, Office, Buildings and Grounds and Senior Garage are 

all located at 2720 Lakeview Rd in Lakeview NY. With the exception of the Highway office, the 

buildings at this location are large metal framed structures. They feature large open areas 

maintenance and storage. The office building is a CMU constructed 

ng offices, locker room, 

and dining area. The buildings on this site are typically operated from 7am to 3pm, however 
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during the winter these buildings are often 

operations.  

SENIOR ADULT DAY CARE    

 

The Senior Adult Day Care facility provides activities and services for seniors in the community. 

The building is occupied from 9am to 5pm

facility which has gone through many retrofits. Prior to the 

used as a restaurant for many years. One of the iconic features of this building is the train car 

that has been incorporated into the building structure. 

during the winter these buildings are often occupied over night to support snow clearing 

dult Day Care facility provides activities and services for seniors in the community. 

The building is occupied from 9am to 5pm, Monday through Friday. The building is a unique 

facility which has gone through many retrofits. Prior to the Town acquiring the 

used as a restaurant for many years. One of the iconic features of this building is the train car 

that has been incorporated into the building structure.  
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over night to support snow clearing 

 

dult Day Care facility provides activities and services for seniors in the community. 

Monday through Friday. The building is a unique 

own acquiring the building it was 

used as a restaurant for many years. One of the iconic features of this building is the train car 
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UTILITY DESCRIPTION 

 

Wendel analyzed historical utility information from the Town of Hamburg for the purposes of 

identifying usage trends and determining average utility rates for use in the analysis of energy 

conservation measures. This section describes each utility and how the rates were determined 

by Wendel. 

 

Electric Utility 

The Town of Hamburg’s electric utility is provided by National Grid and NYSEG. The Town has 

many accounts that serve various buildings and street lights throughout the Town. The unit 

kWh cost for the facilities was calculated by adding the annual supply and delivery costs minus 

the annual demand costs (including delivery and transition charges) from the bills provided by 

the Owner, and dividing this total by the annual kWh consumption.  Depending on which 

building and utility is being viewed, there are two different demand rates that are shown as a 

cost per kW.  A summary of electric utility rates can be seen in the tables below. A summary of 

the usage by building has been provided in Appendix A of this report.  

 

The Town of Hamburg’s street lighting utility is provided by National Grid and NYSEG.  The 

street lighting utility includes electrical usage and maintenance of the street lighting 

equipment.  Street lighting equipment is not metered; it uses a pre determined tariff for 

electric usage.  There is no demand charge associated with the street lighting utilities.  Each 

utility bill was separated into maintenance costs, usage costs and customer costs.  The usage 

costs were divided by the kWh consumption and this value was used as the electrical rate. 

 

Natural Gas Utility 

The Town’s natural gas utility is delivered by National Fuel. Natural gas unit costs were 

originally calculated by dividing the total annual natural gas costs by the total annual 

consumption in mmBtu.  Natural gas usage is reported in hundred cubic feet or (CCF).  The 

thermal content of 1 CCF is assumed to be 100,000 Btu throughout this report.  Savings are 

reported in mmBtu.  Therefore, 10 CCF is equal to 1 mmBtu. A summary of natural gas utility 

rates can be seen in the tables below. A summary of the usage by building has been provided 

in Appendix A of this report. 
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Town Ice Arena 
Unit Cost 

($) Units 

Electric Usage $0.08 /kWh 

Electric Demand $10.40 /kW 

Natural Gas (Combined) $10.47 /mmBtu 

Natural Gas (1) $11.20 /mmBtu 

Natural Gas (2) $10.33 /mmBtu 

   

Town Hall 
Unit Cost 

($) Units 

Electric Usage $0.06 /kWh 

Electric Demand $8.00 /kW 

Natural Gas $11.37 /mmBtu 

   

Buildings & Grounds 
Unit Cost 

($) Units 

Electric Usage $0.07 /kWh 

Electric Demand $10.42 /kW 

Natural Gas $10.40 /mmBtu 

   

Pro Shop 
Unit Cost 

($) Units 

Electric Usage $0.07 /kWh 

Electric Demand $8.00 /kW 

Natural Gas $10.80 /mmBtu 

   

Golf Maintenance 
Unit Cost 

($) Units 

Electric Usage $0.35 /kWh 

Electric Demand N/A /kW 

Natural Gas $10.80 /mmBtu 

   
Highway Dept. Office 

Unit Cost 
($) Units 

Electric Usage  $.072 /kWh 

Electric Demand $10.42  /kW 

Natural Gas  $12.21 /mmBtu 
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Highway Dept. Garage 
Unit Cost 

($) Units 

Electric Usage  $.072 /kWh 

Electric Demand $10.42  /kW 

Natural Gas  $9.92 /mmBtu 

   

Nike B&G 
Unit Cost 

($) Units 

Electric Usage $0.08 /kWh 

Electric Demand $10.40 /kW 

Natural Gas $11.20 /mmBtu 

   

Recreation Bldg. 
Unit Cost 

($) Units 

Electric Usage $0.08 /kWh 

Electric Demand $10.40 /kW 

Natural Gas $10.45 /mmBtu 

   

Fitness Center 
Unit Cost 

($) Units 

Electric Usage $0.08 /kWh 

Electric Demand $8.00 /kW 

Natural Gas $10.47 /mmBtu 

   

Senior Adult Day Care 
Unit Cost 

($) Units 

Electric Usage $0.08 /kWh 

Electric Demand $8.00 /kW 

Natural Gas $10.67 /mmBtu 
 

Senior Garage 
Unit Cost 

($) Units 

Electric Usage $0.07 /kWh 

Electric Demand $10.42 /kW 

Natural Gas $10.40 /mmBtu 
 

Street Lighting 
Unit Cost 

($) Units 

Electric Usage (NYSEG) $0.08 /kWh 

Electric Usage (National Grid) $0.11 /kWh 
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Legion and Division 
Unit Cost 

($) Units 

Electric Usage $0.10 /kWh 
 

 

Carbon Emissions 

While not a utility, the reduction in carbon emissions represents an important goal for this 

project. These rates are based on the rates used by the U.S. Department of Energy and 

NYSERDA for various ARRA funded programs. A summary of these rates can be found below: 

 

Utility Rate Units 

Electricity .8320 Lbs. CO
2 
 / kWh 

Natural Gas 116.38 Lbs. CO
2 
 / mmBtu 

 
 

WEATHER NORMALIZATION 

Some calculations in this report use 30 year weather data for Buffalo, NY to predict the energy 

savings likely to result in a given measure.  The normal number of heating degree-days (HDD) 

for this area is 6,692 HDD. The normal number of cooling degree days (CDD) is 548 CDD.  

Some calculations in this report required the use of BIN weather data. BIN weather data 

provides the average number of hours a location will observe a temperature during a typical 

year. The temperature intervals are based on 30 year averages and grouped in blocks of 2.5°F 

temperature range.  For these calculations the weather information was used from the closest 

available location, Niagara Falls, NY. Weather information was obtained from the National 

Weather Service/NYSERDA’s website.  

Niagara Falls  
Dry 
Bulb 
Temp 

Wet 
Bulb 
Temp 

Enthalpy 
Total 

0-800 900-1600 1700-2400 

(°F) (°F) (Ho) Bin Hours Bin Hours Bin Hours 

-17.5 -16 -4.0 0 0 0 

-12.5 -13 -3.0 1 0 0 

-7.5 -8 -1.5 0 0 1 

-2.5 -2 -0.3 3 0 1 

2.5 2 1.3 12 5 6 

7.5 7 2.8 39 13 20 
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12.5 11 4.0 71 40 61 

17.5 16 5.8 106 60 81 

22.5 21 7.5 152 117 133 

27.5 25 9.0 227 185 213 

32.5 30 11.0 352 277 308 

37.5 35 13.1 279 240 261 

42.5 39 15.0 245 191 215 

47.5 44 17.3 243 181 231 

52.5 48 19.2 249 184 223 

57.5 53 22.1 257 193 225 

62.5 57 24.5 258 217 243 

67.5 61 27.2 248 240 267 

72.5 65 30.0 139 266 222 

77.5 67 31.7 39 244 131 

82.5 70 34.0 4 172 61 

87.5 72 36.5 0 81 17 

92.5 75 38.4 0 18 1 

97.5 76 38.3 0 1 0 



 
 

 

 ____________________________________________________________________ Section 4 
 Lighting and Lighting Controls  
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LIGHTING AND

INVESTIGATION 

 

Wendel visited Town of Hamburg

evaluate lighting systems and determine 

opportunities to save energy 

lighting conditions. A survey of all interior 

lighting was performed to identify the type of 

lighting fixtures, lamps, and lighting controls 

used at each building. The Town

were constructed at different times, resulting 

in a variety of lighting designs and fixtur

types in use for general lighting in offices, 

hallways and other areas. In 2002

retrofit project was completed that upgraded most of the 

lamps and electronic ballasts. Since 

more energy efficient lamp and ballast combinations. The modern technology includes 28 watt 

T8 lamps and electronic ballasts. Some of the Town’s buildings 

(HID) lighting fixtures to provide gen

technology have made it possible to replace the existing HID fixtures with more energy 

efficient fluorescent fixtures.  

 

For this measure Wendel did an investigation into the types of lighting used by th

and the number of lights.  There are a number of savings associated with this measure in order 

to ensure the most accurate results to aid the Town of Hamburg in making informed decisions 

about improving the existing lighting technology.

level of energy efficiency and identify upgrades. 

savings by decreasing the overall energy usage necessary to provide general lighting.  

some areas were identified for ne

maintenance savings will result from the decreased cost of the replacements.

energy usage is calculated by taking into consideration each positive and negative result from 

LIGHTING AND LIGHTING CONTROLS  

ECM - 1 

Hamburg facilities to 

lighting systems and determine 

 and improve 

. A survey of all interior 

lighting was performed to identify the type of 

lighting fixtures, lamps, and lighting controls 

own’s buildings 

fferent times, resulting 

lighting designs and fixture 

types in use for general lighting in offices, 

In 2002, a lighting 

retrofit project was completed that upgraded most of the Town’s lighting fixtures to 32 watt T8 

. Since then, improvements in lighting technology have resulted in 

more energy efficient lamp and ballast combinations. The modern technology includes 28 watt 

T8 lamps and electronic ballasts. Some of the Town’s buildings utilize High Intensity Discharge

to provide general space lighting. Advances in florescent lighting 

technology have made it possible to replace the existing HID fixtures with more energy 

For this measure Wendel did an investigation into the types of lighting used by th

There are a number of savings associated with this measure in order 

to ensure the most accurate results to aid the Town of Hamburg in making informed decisions 

about improving the existing lighting technology.  Wendel was able to evaluate the current 

level of energy efficiency and identify upgrades.  These upgrades will result in direct energy 

savings by decreasing the overall energy usage necessary to provide general lighting.  

were identified for new lighting fixtures and fluorescent lamps and ballasts, 

maintenance savings will result from the decreased cost of the replacements.

calculated by taking into consideration each positive and negative result from 
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own’s lighting fixtures to 32 watt T8 

g technology have resulted in 

more energy efficient lamp and ballast combinations. The modern technology includes 28 watt 

High Intensity Discharge 

eral space lighting. Advances in florescent lighting 

technology have made it possible to replace the existing HID fixtures with more energy 

For this measure Wendel did an investigation into the types of lighting used by the facilities 

There are a number of savings associated with this measure in order 

to ensure the most accurate results to aid the Town of Hamburg in making informed decisions 

l was able to evaluate the current 

These upgrades will result in direct energy 

savings by decreasing the overall energy usage necessary to provide general lighting.  Since 

fluorescent lamps and ballasts, 

maintenance savings will result from the decreased cost of the replacements.  The overall 

calculated by taking into consideration each positive and negative result from 



 

 
NYSERDA FlexTech Services 

implementing the suggested improvements.  A reduction in fixture wattage in turn reduces the 

amount of heat from each fixture.  This reduction in heat output is compensated for by the 

building’s heating system.  Wendel’s calculation accounts for this “heat

our calculations to provide the owner with a complete understanding of the full impact of the 

measure.    From the investigation, Wendel was able to determine the ene

financial payback for this measure. Cost estimat

projects. Refer to the following calculations and cost estimates for details.

 

Town Ice Arena 

 

Existing System 

This facility can be viewed as two separate

support areas, which include the locker rooms, restrooms, hallways and concession stands, 

single (1) lamp 32 watt T-8 fixtures with electronic ballasts are utilized. The ice rink is 

illuminated by 1,000 watt metal halide fixtures over the ice surface and 400

fixtures over the observation bleachers. 

 

Proposed System 

implementing the suggested improvements.  A reduction in fixture wattage in turn reduces the 

amount of heat from each fixture.  This reduction in heat output is compensated for by the 

building’s heating system.  Wendel’s calculation accounts for this “heating penalty” as a part of 

our calculations to provide the owner with a complete understanding of the full impact of the 

From the investigation, Wendel was able to determine the ene

financial payback for this measure. Cost estimates were developed using pricing from previous 

projects. Refer to the following calculations and cost estimates for details. 

This facility can be viewed as two separate sections; the ice rink and the support areas. In the 

which include the locker rooms, restrooms, hallways and concession stands, 

8 fixtures with electronic ballasts are utilized. The ice rink is 

metal halide fixtures over the ice surface and 400 watt metal halide 

fixtures over the observation bleachers.  

Figure 4.1 Existing Ice Rink Lighting 
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implementing the suggested improvements.  A reduction in fixture wattage in turn reduces the 

amount of heat from each fixture.  This reduction in heat output is compensated for by the 

ing penalty” as a part of 

our calculations to provide the owner with a complete understanding of the full impact of the 

From the investigation, Wendel was able to determine the energy savings and 

es were developed using pricing from previous 

the ice rink and the support areas. In the 

which include the locker rooms, restrooms, hallways and concession stands, 

8 fixtures with electronic ballasts are utilized. The ice rink is 

watt metal halide 

 



 

  
NYSERDA FlexTech Services 4-3 

The focus of this measure will be to upgrade the following fixture applications:  

• Replace 1,000 watt metal halide fixtures with eight lamp T-5HO fluorescent fixtures with 

electronic ballasts.   

• Replace 400 watt metal halide fixtures with four lamp T-5HO fluorescent fixtures with 

electronic ballasts.   

 

 

Town Hall 

 

Existing System 

The Town Hall is currently illuminated by a variety of fixtures and different lighting 

technologies. The majority of the fixtures are three (3) lamp 32 watt T-8 fixtures with electronic 

ballasts. In some areas four (4) lamp and two (2) lamp U-tube fixtures are utilized. In the 

renovated area T-5HO lighting fixtures are used. In accordance with IES standards, it was found 

that some areas were over lit for the types of activities being performed. 

 

Proposed System 

The focus of this measure will be to upgrade the following fixture applications:  

• Retrofit the 2’x2’ two (2) lamp U-tube fixtures with three (3) 2’ lamps, new electronic 

ballast and a reflector kit.   

• Retrofit the four (4) lamp fixtures with three (3) 28 watt T-8 lamps, electronic ballasts and 

a reflector kit.   

 
Buildings and Grounds 

 

Existing System 

This facility can be viewed as two (2) separate sections; the garage area and the office / shop 

areas. The garage area is illuminated by 400 watt metal halide fixtures. Several metal halide 

fixtures also provide lighting for an elevated storage area. The storage area was found to have 

excessive illumination for the types of activities that are preformed here. The office and shop 

areas were found to have a variety of troffer and industrial fixtures all of which utilize 32 watt T-

8 lamps with electronic ballasts.  



 

 
NYSERDA FlexTech Services 

Figure 4.2 Existing Buildings and Grounds Lighting

Proposed System  

The focus of this measure will be to 

• Relocate one (1) row of HID lighting from over the elevated storage area to the garage 

area.  

• Replace four (4) rows of 

halide fixtures with six lamp T

fixtures with electronic ballasts.  

• Replace one (1) row of 400 watt metal 

halide fixtures with 4 lamp T

fixtures with electronic ballasts.  

 
Golf Course Pro Shop  
 

Existing System 

The Pro Shop is illuminated by a variety of fixtures with similar 

efficiencies. The majority of the fixtures are two (2) lamp 32 watt T

ballasts.  

 

Proposed System 

Figure 4.2 Existing Buildings and Grounds Lighting 

The focus of this measure will be to upgrade the following fixture applications: 

row of HID lighting from over the elevated storage area to the garage 

four (4) rows of 400 watt metal 

lamp T-8 fluorescent 

fixtures with electronic ballasts.   

Replace one (1) row of 400 watt metal 

halide fixtures with 4 lamp T-8 fluorescent 

fixtures with electronic ballasts.   

ed by a variety of fixtures with similar lighting technologies

. The majority of the fixtures are two (2) lamp 32 watt T-8 fixtures with electronic 
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row of HID lighting from over the elevated storage area to the garage 

lighting technologies and 

8 fixtures with electronic 
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Based on the operating hours and current technology no changes are recommended for 

implementation by an outside contractor. 

 
Golf Course Maintenance Department  
 

Existing System 

The Maintenance building is illuminated by a variety of fixtures with similar lighting 

technologies and efficiencies. The majority of the fixtures are two (2) lamp 32 watt T-8 fixtures 

with electronic ballasts.  

 

Proposed System 

Retrofit the two 40 watt T-12 (2) lamp fixtures with two (2) 32 watt T-8 lamps, electronic ballasts 

and a reflector kit.   

 
Highway Department Office  
 

Existing System 

The Highway Department Office is illuminated by a variety of fixtures with similar lighting 

technologies and efficiencies. The majority of the fixtures are either single (1) lamp or two (2) 

lamp 32 watt T-8 fixtures with electronic ballasts.  

 

Proposed System 

Based on the operating hours and current technology no changes are recommended for 

implementation by an outside contractor. 

 
Highway Department Garage 
 

Existing System 

This facility can be viewed as two separate sections; the garage area and the office/shop areas. 

The garage area is illuminated by 400 watt metal halide fixtures. Several metal halide fixtures 

also provide lighting for an elevated storage area. The storage area was found to have 

excessive illumination for the types of activities that are preformed here. The office and shop 

areas were found to have a variety of troffer and industrial fixtures all of which utilize 32 watt T-

8 lamps with electronic ballasts.  
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Figure 4.3 Existing Highway Garage Lighting

 

Proposed System  

The focus of this measure will be to 

• Replacement of 400 watt metal halide fixtures with six lamp T

electronic ballasts.   

 

Nike Site / Buildings and Grounds
 

Existing System 

This building has a variety of fixtures with similar lighting technologies and efficiencies. The 

majority of the fixtures are single (1) lamp and four (4) lamp 32 watt T

ballasts. The application of the four

amount of illumination. 

 

Proposed System 

Based on the operating hours and current technology no changes are recommended for 

implementation. 

Figure 4.3 Existing Highway Garage Lighting 

The focus of this measure will be to upgrade the following fixture applications: 

of 400 watt metal halide fixtures with six lamp T-8 fluorescent fixtures with 

Nike Site / Buildings and Grounds 

ding has a variety of fixtures with similar lighting technologies and efficiencies. The 

majority of the fixtures are single (1) lamp and four (4) lamp 32 watt T-8 fixtures with electronic 

ballasts. The application of the four (4) lamp fixtures are in work areas that require 

Based on the operating hours and current technology no changes are recommended for 
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8 fluorescent fixtures with 

ding has a variety of fixtures with similar lighting technologies and efficiencies. The 

8 fixtures with electronic 

areas that require a large 

Based on the operating hours and current technology no changes are recommended for 
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Recreation Building 
 

Existing System 

This building has a variety of fixtures with similar lighting technologies and efficiencies. The 

majority of the fixtures are two (2) lamp 32 watt T-8 fixtures with electronic ballasts.  

 

Proposed System 

Based on the operating hours and current technology no changes are recommended for 

implementation.  

 
Town Fitness Center 
 

Existing System 

This building is illuminated by a variety of fixtures with similar lighting technologies and 

efficiencies. The majority of the fixtures are single (1) lamp and four (4) lamp 32 watt T-8 

fixtures with electronic ballasts. The application of the four lamp fixtures are in work areas that 

require a large amount of illumination. 

 

Proposed System 

• Retrofit the two 40 watt (2) lamp fixtures with two (2) 28 watt T-8 lamps, electronic 

ballasts and a reflector kit.   

• Replace 100 watt incandescent lamp with a 20 watt screw in compact fluorescent lamp. 

 
Senior Adult Daycare 
 

Existing System 

This building has a variety of fixtures with similar lighting technologies and efficiencies. The 

majority of the fixtures are four (4) lamp 32 watt T-8 2’ x 4’ fixtures with electronic ballasts, and 

two (2) lamp 32 watt T-8 2’ x 2’ fixtures with electronic ballasts.  

 

Proposed System 

Retrofit the existing four (4) lamp 32W T8 fixtures with a reflector kit and three (3) 28W T8 

lamps and electronic ballasts. 
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Senior Garage 
 

Existing System 

The garage area is illuminated by 250 watt metal halide fixtures. The fixtures are controlled by 

a switch located near the main entrance

are typically illuminated from 7am to 5pm

long periods where this building remains unoccupied. 

 Figure 4.4 Existing Senior Garage Lighting

 

Proposed System 

The focus of this measure will be to 

• Replace 250 watt metal halide fixtures with four lamp T

electronic ballasts.  Install t

occupied periods.  

 

RECOMMENDATIONS 

Wendel recommends the implementation of the proposed lighting measures.  

replacement of HID fixtures with fluorescent fixtures will result in direct energy savings to the 

Town. The Town will also realize maintenance savings due to a lower lamp and ballast 

The garage area is illuminated by 250 watt metal halide fixtures. The fixtures are controlled by 

entrance. Facility personnel informed Wendel that these fixtures 

are typically illuminated from 7am to 5pm, Monday through Friday. During this time there are 

long periods where this building remains unoccupied.  

Figure 4.4 Existing Senior Garage Lighting 

The focus of this measure will be to upgrade the following fixture applications: 

watt metal halide fixtures with four lamp T-8 fluorescent fixtures with 

Install three occupancy sensors to activate the fixtures during 

Wendel recommends the implementation of the proposed lighting measures.  

replacement of HID fixtures with fluorescent fixtures will result in direct energy savings to the 

own will also realize maintenance savings due to a lower lamp and ballast 
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The garage area is illuminated by 250 watt metal halide fixtures. The fixtures are controlled by 

informed Wendel that these fixtures 

Monday through Friday. During this time there are 

 

  

fluorescent fixtures with 

the fixtures during 

Wendel recommends the implementation of the proposed lighting measures.  The 

replacement of HID fixtures with fluorescent fixtures will result in direct energy savings to the 

own will also realize maintenance savings due to a lower lamp and ballast 



 

  
NYSERDA FlexTech Services 4-9 

replacement cost of the new fixtures. These fixtures will also not experience as significant of a 

lumen depreciation or light output loss as their HID counterparts, nor will these fixtures have 

the “hum” associated with HID ballasts.   

 

Wendel has also provided an optional analysis that shows the energy savings that the Town 

would realize by replacing the existing 32 watt T8 lamps with 28 watt T8 lamps. It has been 

determined that the savings associated with this type of direct replacement does not justify the 

expense of a systematic re-lamping by an electrical contractor. As such Wendel is not 

recommending this measure to be included as part of an energy project. However, during the 

course of normal maintenance, should the Town choose to replace the existing components 

with the 28 watt T8 components, energy savings will be achieved as documented in the 

optional analysis in this section.  

 

 

 

 

 



Town Ice Arena
Project #: 3008-09NFT

ECM #: 1

Measure Summary Table
19-Aug-10

Savings
Annual Demand Savings 236.8 kW/Year
Electrical Energy Savings 59,399 kWh/Year
Fossil Fuel Savings (51) mmBtu/Year
Environmental CO2 Gas Savings(1) 43,523 Lbs./Year

Operational & Maintenance Savings $49 Per Year
Energy Savings ($) $7,164 Per Year

Total Energy & O&M Savings $7,212 Per Year

Project Costs

Total Measure Cost $24,494

Payback
Simple Payback 3.4                       Year(s)
Potential Incentives $7,128
Simple Payback with Incentives 2.4 Year(s)

(1)

89,099
126
365

7.97
101.22

3.96
1115.98 number of trees planted

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

lbs of coal (Saved)
 lbs of Nox gas reduced
 lbs of SO2 gas reduced

Equivalent Savings (1 year)

Town of Hamburg
Lighting Retrofit

passenger cars (Reduced)
barrels of oil (Saved)
houses energy use for 1 year



Town of Hamburg
Town Ice Arena

Fixture Code Existing Proposed

CT8-RFLB
3, 32W T8 Fluorescent Lamps

1 Electronic Ballast

Retrofit and Delamp

2, 28W T8 Fluorescent Lamps

1 New Electronic Ballast

Low Bay

+ Reflector Kit

CT8-RFLB-2T
3, 32W T8 Fluorescent Lamps

1 Electronic Ballast

Retrofit and Delamp

2, 28W T8 Fluorescent Lamps

Sharing Half of a New

Electronic Ballast

Low Bay

+ Reflector Kit

MH1000-HT5
1, 1000W Metal Halide

1 Electronic Ballast

Refixture

8, 54W High Output

T5 Fluorescent Lamps

2 New Electronic Ballast

MH400-DT5
1, 400 W Metal Halide

1 Electronic Ballast

Refixture

4, 54W High Output

T5 Fluorescent Lamps

2 New Electronic Ballast

Z-AT8W
1, 32W T8 Fluorescent Lamp

1 Electronic Ballast
Leave as is

Z-BT8

2, 32W T8 Fluorescent Lamp

1 Electronic Ballast

Wrap

Leave as is

Z-BT8WL

2, 32W T8 Fluorescent Lamp

1 Electronic Ballast

Wet Location
Leave as is

Z-DT8I
4, 32W T8 Fluorescent Lamp

1 Electronic Ballast
Leave as is

Description



Town Ice Arena

Activity # Activity # Activity # Activity # Activity # Activity # Activity #

LIGHTING DESCRIPTION 1 2 3 4 5 6 7
1 Existing Equipment 3-F32T8/1-EB 3-F32T8/1-EB 1-MH1000/1-EMB 1-MH400/1-EMB 1-F32T8/1-EB 2-F32T8/1-EB 2-F32T8/1-EB

2 Replacement Equipment 2-F28T8/1-NEB/RETRO/REFL 2-F28T8/0.5-NEB/RETRO/REFL 8-F54HOT5/2-NEB/REFIX/P 4-F54HOT5/1-NEB/REFIX/P Leave as is Leave as is Leave as is

3 fixture code CT8-RFLB CT8-RFLB-2T MH1000-HT5 MH400-DT5 Z-AT8W Z-BT8 Z-BT8WL

4 Floor/Room 0 0 0 0 0 0 0

5 Lowest Recorded Lighting Level @Task 0 0 0 0 0 0 0

6 Min. Required Lighting Level for Task

7 Total Annual Hours 3,010 3,010 3,010 3,010 2,572 3,010 3,010

CONNECTED KW/LUMINAIRE

8 Existing Luminaire kW 0.088 0.088 1.080 0.460 0.032 0.058 0.058

9 New Luminaire kW 0.049 0.046 0.468 0.226 0.032 0.058 0.058

KW/KWH SAVINGS

10 # of Existing Units 3 2 30 5 97 2 1

11 # of New Units 3 2 30 5 97 2 1

12 Total Existing Connected kW 0.264 0.176 32.400 2.300 3.104 0.116 0.058

13 Total New Connected kW 0.147 0.092 14.040 1.130 3.104 0.116 0.058

14 Total Customer Monthly kW Savings 0.117 0.084 18.360 1.170 0.000 0.000 0.000

15 Total Existing Annual kWh 794.757 529.838 97538.416 6924.023 7981.980 349.212 174.606

16 Total New Annual kWh 442.535 276.961 42266.647 3401.803 7981.980 349.212 174.606

17 Total Customer Annual kWh Savings 352 253 55272 3522 0 0 0

MEASURE INSTALLATION COST

18 Material Cost Each $50.21 $44.40 $282.00 $179.00 $0.00 $0.00 $0.00

19 Installation Cost Each $54.98 $54.98 $200.00 $200.00 $0.00 $0.00 $0.00

20 Total Material & Installation Cost Each $105.19 $99.38 $482.00 $379.00 $0.00 $0.00 $0.00

21 Total Material Cost $150.64 $88.81 $8,460.00 $895.00 $0.00 $0.00 $0.00

22 Total Installation Cost $164.94 $109.96 $6,000.00 $1,000.00 $0.00 $0.00 $0.00

23 Total Material & Installation Cost $315.58 $198.77 $14,460.00 $1,895.00 $0.00 $0.00 $0.00

HAZARDOUS MATERIAL DISPOSAL COST

24 Total # Haz.Mat. Ballasts To Be Disposed 3 2 30 5 0 0 0

25 Total # Lamps 9 6 30 5 0 0 0

26 Total Cost for Disposal $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

PROJECT COST

27 Including Costs - Before Rebates $416.57 $262.38 $19,087.20 $2,501.40 $0.00 $0.00 $0.00

28 Total Rebates $42.27 $30.35 $6,632.61 $422.67 $0.00 $0.00 $0.00

29 Including Costs - After Rebates $374.30 $232.03 $12,454.59 $2,078.73 $0.00 $0.00 $0.00

ANNUAL BILL SAVINGS

30 Calculated Bill Savings $42.79 $30.72 $6,714.84 $427.91 $0.00 $0.00 $0.00

31 Payback Before Rebates (Years) 9.7 8.5 2.8 5.8 0.0 0.0 0.0

32 Payback After Rebates (Years) 8.7 7.6 1.9 4.9 0.0 0.0 0.0



Town Ice Arena

LIGHTING DESCRIPTION
1 Existing Equipment

2 Replacement Equipment

3 fixture code

4 Floor/Room

5 Lowest Recorded Lighting Level @Task

6 Min. Required Lighting Level for Task

7 Total Annual Hours

CONNECTED KW/LUMINAIRE

8 Existing Luminaire kW

9 New Luminaire kW

KW/KWH SAVINGS

10 # of Existing Units

11 # of New Units

12 Total Existing Connected kW

13 Total New Connected kW

14 Total Customer Monthly kW Savings

15 Total Existing Annual kWh

16 Total New Annual kWh

17 Total Customer Annual kWh Savings

MEASURE INSTALLATION COST

18 Material Cost Each

19 Installation Cost Each

20 Total Material & Installation Cost Each

21 Total Material Cost

22 Total Installation Cost

23 Total Material & Installation Cost

HAZARDOUS MATERIAL DISPOSAL COST

24 Total # Haz.Mat. Ballasts To Be Disposed

25 Total # Lamps

26 Total Cost for Disposal

PROJECT COST

27 Including Costs - Before Rebates

28 Total Rebates 

29 Including Costs - After Rebates

ANNUAL BILL SAVINGS

30 Calculated Bill Savings

31 Payback Before Rebates (Years)

32 Payback After Rebates (Years)

Activity # Activity #

8 9
4-F32T8/1-EB SENSORS

Leave as is

Z-DT8I 0

0 0

0 0

860 0

0.114

0.114

8 0

8 0

0.912 0.000

0.912 0.000

0.000 0.000

784.436 0.000

784.436 0.000

0 0

$0.00

$0.00

$0.00 $0.00

$0.00 $0.00

$0.00 $0.00

$0.00 $0.00

0

0

$0.00 $0.00

$0.00 $0.00

$0.00 $0.00

$0.00 $0.00

$0.00 $0.00

0.0 0.0

0.0 0.0



Town Ice Arena
Town Ice Arena Activity # Activity # Activity # Activity # Activity # Activity # Activity #
Operation & Maintenance 1 2 3 4 5 6 7

1 Existing Equipment 3-F32T8/1-EB 3-F32T8/1-EB 1-MH1000/1-EMB 1-MH400/1-EMB 1-F32T8/1-EB 2-F32T8/1-EB 2-F32T8/1-EB

2 Replacement Equipment 2-F28T8/1-NEB/RETRO/REFL 2-F28T8/0.5-NEB/RETRO/REFL 8-F54HOT5/2-NEB/REFIX/P 4-F54HOT5/1-NEB/REFIX/P Leave as is Leave as is Leave as is

3 fixture code CT8-RFLB CT8-RFLB-2T MH1000-HT5 MH400-DT5 Z-AT8W Z-BT8 Z-BT8WL

Current Lamps
4 Lamps Per Fixture 3 3 1 1 0 0 0

5 Annual Run Hours 3,010 3,010 3,010 3,010 2,572 3,010 3,010

6 Cost Per Lamp $2.10 $2.10 $24.00 $24.00 $0.00 $0.00 $0.00

7 Lamp Life (hours) 20000 20000 24000 24000 0 0 0

8 Number of fixtures 3 2 30 5 97 2 1

9 Maintenance Cost Per Year $2.84 $1.90 $90.31 $15.05 $0.00 $0.00 $0.00

Proposed Lamps
10 Lamps Per Fixture 2 2 8 4 0 0 0

11 Annual Run Hours 3,010 3,010 3,010 3,010 2,572 3,010 3,010

12 Cost Per Lamp $2.10 $2.10 $4.00 $4.00 0 0 0

13 Lamp Life (hours) 20000 20000 24000 24000 0 0 0

14 Number of fixtures 3 2 30 5 97 2 1

15 Maintenance Cost Per Year $1.90 $1.26 $120.42 $10.03 $0.00 $0.00 $0.00

Total Savings
16 Maintenance Savings $0.95 $0.63 -$30.10 $5.02 $0.00 $0.00 $0.00

Current Ballasts
17 Ballasts Per Fixture 1 1 1 1 0 0 0

18 Annual Run Hours 3,010 3,010 3,010 3,010 2,572 3,010 3,010

19 Cost Per Ballast $15.80 $15.80 $65.00 $65.00 $0.00 $0.00 $0.00

20 Ballast Life (hours) 50000 50000 50000 50000 0 0 0

21 Number of fixtures 3 2 30 5 97 2 1

22 Maintenance Cost Per Year $2.85 $1.90 $117.41 $19.57 $0.00 $0.00 $0.00

Proposed Ballasts
23 Ballasts Per Fixture 1 0.5 2 1 0 0 0

24 Annual Run Hours 3,010 3,010 3,010 3,010 2,572 3,010 3,010

25 Cost Per Ballast $14.25 $16.88 $16.88 $16.88 $0.00 $0.00 $0.00

26 Ballast Life (hours) 50000 50000 50000 50000 0 0 0

27 Number of fixtures 3 2 30 5 97 2 1

28 Maintenance Cost Per Year $2.57 $1.02 $60.98 $5.08 $0.00 $0.00 $0.00

Total Savings
29 Maintenance Savings $0.28 $0.89 $56.43 $14.49 $0.00 $0.00 $0.00



Town Ice Arena
Town Ice Arena
Operation & Maintenance

1 Existing Equipment

2 Replacement Equipment

3 fixture code

Current Lamps
4 Lamps Per Fixture

5 Annual Run Hours

6 Cost Per Lamp

7 Lamp Life (hours)

8 Number of fixtures

9 Maintenance Cost Per Year

Proposed Lamps
10 Lamps Per Fixture

11 Annual Run Hours

12 Cost Per Lamp

13 Lamp Life (hours)

14 Number of fixtures

15 Maintenance Cost Per Year

Total Savings
16 Maintenance Savings

Current Ballasts
17 Ballasts Per Fixture

18 Annual Run Hours

19 Cost Per Ballast

20 Ballast Life (hours)

21 Number of fixtures

22 Maintenance Cost Per Year

Proposed Ballasts
23 Ballasts Per Fixture

24 Annual Run Hours

25 Cost Per Ballast

26 Ballast Life (hours)

27 Number of fixtures

28 Maintenance Cost Per Year

Total Savings
29 Maintenance Savings

Activity # Activity #
8 9

4-F32T8/1-EB SENSORS

Leave as is

Z-DT8I 0

0

860

$0.00

0

8

$0.00

0

860

0

0

8

$0.00

$0.00

0

860

$0.00

0

8

$0.00

0

860

$0.00

0

8

$0.00

$0.00



Town Hall
Project #: 3008-09NFT

ECM #: 1

Measure Summary Table
19-Aug-10

Savings

Annual Demand Savings 50.6 kW/Year

Electrical Energy Savings 8,826 kWh/Year

Fossil Fuel Savings (8) mmBtu/Year
Environmental CO2 Gas Savings(1) 6,467 Lbs./Year

Operational & Maintenance Savings $33 Per Year

Energy Savings ($) $922 Per Year

Total Energy & O&M Savings $955 Per Year

Project Costs

Total Measure Cost $23,919

Payback

Simple Payback 25.0                     Year(s)

Potential Incentives $1,059
Simple Payback with Incentives 22.5 Year(s)

(1)

13,239

19

54

1.18

15.04

0.59
165.82 number of trees planted

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

lbs of coal (Saved)

 lbs of Nox gas reduced

 lbs of SO2 gas reduced

Equivalent Savings (1 year)

Town of Hamburg
Lighting Retrofit

passenger cars (Reduced)

barrels of oil (Saved)

houses energy use for 1 year



Town of Hamburg
Town Hall

Fixture Code Existing Proposed

BU-RFL(CCC)

2, U-shaped 32W

T8 Fluorescent Lamps

1 Electronic Ballast

Retrofit with 3, 15W

T8 Fluorescent Lamps

1 New Electronic Ballast

+ Reflector Kit

DT8-RFL(C)
4, 32W T8 Fluorescent Lamps

1 Electronic Ballast

Retrofit and Delamp

3, 28W T8 Fluorescent Lamps

1 New Electronic Ballast

+ Reflector Kit

Z-B(CFDRM)
2, 17W Compact Fluorescent Lamps

Drum Surface
Leave as is

ZBBBT8
2, 20W T12 Fluorescent Lamps

1 Standard Magnetic Ballast
Leave as is

ZBT8
2, 32W T8 Fluorescent Lamps

1 Electronic Ballast
Leave as is

ZCT8
3, 32W T8 Fluorescent Lamps

1 Electronic Ballast
Leave as is

ZDT8
4, 32W T8 Fluorescent Lamps

1 Electronic Ballast
Leave as is

Description



Town Hall

Activity # Activity # Activity # Activity # Activity # Activity # Activity # Activity # Activity #

LIGHTING DESCRIPTION 1 2 3 4 5 6 7 8 9
1 Existing Equipment 2-F32T8/1-EB 4-F32T8/1-EB 2-CF17W/DRM 2-F20T12/1-SMB 2-F32T8/1-EB 3-F32T8/1-EB 4-F32T8/1-EB SENSORS

2 Replacement Equipment 3-F15T8/1-EB/RETRO/REFL  3-F28T8/1-EB/RETRO/REFL Leave as is Leave as is Leave as is Leave as is Leave as is

3 fixture code BU-RFL(CCC) DT8-RFL(C) Z-B(CFDRM) ZBBBT8 ZBT8 ZCT8 ZDT8 0 0

4 Floor/Room 0 0 0 0 0 0 0 0 0

5 Lowest Recorded Lighting Level @Task 0 0 0 0 0 0 0 0 0

6 Min. Required Lighting Level for Task

7 Total Annual Hours 1,955 2,212 936 3,276 2,303 1,805 936 0

CONNECTED KW/LUMINAIRE

8 Existing Luminaire kW 0.058 0.112 0.037 0.047 0.074 0.088 0.114

9 New Luminaire kW 0.039 0.075 0.037 0.047 0.074 0.088 0.114

KW/KWH SAVINGS

10 # of Existing Units 101 62 1 11 64 28 1 0

11 # of New Units 101 62 1 11 64 28 1 0

12 Total Existing Connected kW 5.858 6.944 0.037 0.514 4.728 2.464 0.114 0.000

13 Total New Connected kW 3.939 4.650 0.037 0.514 4.728 2.464 0.114 0.000

14 Total Customer Monthly kW Savings 1.919 2.294 0.000 0.000 0.000 0.000 0.000 0.000

15 Total Existing Annual kWh 11454.768 15357.888 35.006 1684.683 10890.653 4447.872 106.704 0.000

16 Total New Annual kWh 7702.344 10284.300 35.006 1684.683 10890.653 4447.872 106.704 0.000

17 Total Customer Annual kWh Savings 3752 5074 0 0 0 0 0 0

MEASURE INSTALLATION COST

18 Material Cost Each $50.47 $49.72 $0.00 $0.00 $0.00 $0.00 $0.00

19 Installation Cost Each $47.81 $55.87 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

20 Total Material & Installation Cost Each $98.28 $105.59 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

21 Total Material Cost $5,097.47 $3,082.64 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

22 Total Installation Cost $4,828.81 $3,463.94 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

23 Total Material & Installation Cost $9,926.28 $6,546.58 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

HAZARDOUS MATERIAL DISPOSAL COST

24 Total # Haz.Mat. Ballasts To Be Disposed 101 62 0 0 0 0 0

25 Total # Lamps 202 248 0 0 0 0 0

26 Total Cost for Disposal $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

PROJECT COST

27 Including Costs - Before Rebates $13,102.69 $8,641.49 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

28 Total Rebates $1,515.00 $930.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

29 Including Costs - After Rebates $11,587.69 $7,711.49 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ANNUAL BILL SAVINGS

30 Calculated Bill Savings $403.24 $519.24 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

31 Payback Before Rebates (Years) 32.5 16.6 0.0 0.0 0.0 0.0 0.0 0.0

32 Payback After Rebates (Years) 28.7 14.9 0.0 0.0 0.0 0.0 0.0 0.0



Town Hall
Town Hall Activity # Activity # Activity # Activity # Activity # Activity # Activity # Activity # Activity #
Operation & Maintenance 1 2 3 4 5 6 7 8 9

1 Existing Equipment 2-F32T8/1-EB 4-F32T8/1-EB 2-CF17W/DRM 2-F20T12/1-SMB 2-F32T8/1-EB 3-F32T8/1-EB 4-F32T8/1-EB SENSORS

2 Replacement Equipment 3-F15T8/1-EB/RETRO/REFL  3-F28T8/1-EB/RETRO/REFL Leave as is Leave as is Leave as is Leave as is Leave as is

3 fixture code BU-RFL(CCC) DT8-RFL(C) Z-B(CFDRM) ZBBBT8 ZBT8 ZCT8 ZDT8 0 0

Current Lamps
4 Lamps Per Fixture 2 4 0 0 0 0 0

5 Annual Run Hours 1,955 2,212 936 3,276 2,303 1,805 936

6 Cost Per Lamp $2.10 $2.10 $0.00 $0.00 $0.00 $0.00 $0.00

7 Lamp Life (hours) 20000 20000 0 0 0 0 0

8 Number of fixtures 101 62 1 11 64 28 1

9 Maintenance Cost Per Year $41.47 $57.59 $0.00 $0.00 $0.00 $0.00 $0.00

Proposed Lamps
10 Lamps Per Fixture 3 3 0 0 0 0 0

11 Annual Run Hours 1,955 2,212 936 3,276 2,303 1,805 936

12 Cost Per Lamp $2.35 $2.10 0 0 0 0 0

13 Lamp Life (hours) 20000 20000 0 0 0 0 0

14 Number of fixtures 101 62 1 11 64 28 1

15 Maintenance Cost Per Year $69.62 $43.19 $0.00 $0.00 $0.00 $0.00 $0.00

Total Savings
16 Maintenance Savings -$28.14 $14.40 $0.00 $0.00 $0.00 $0.00 $0.00

Current Ballasts
17 Ballasts Per Fixture 1 1 0 0 0 0 0

18 Annual Run Hours 1,955 2,212 936 3,276 2,303 1,805 936

19 Cost Per Ballast $14.25 $16.88 $0.00 $0.00 $0.00 $0.00 $0.00

20 Ballast Life (hours) 50000 50000 0 0 0 0 0

21 Number of fixtures 101 62 1 11 64 28 1

22 Maintenance Cost Per Year $56.29 $46.29 $0.00 $0.00 $0.00 $0.00 $0.00

Proposed Ballasts
23 Ballasts Per Fixture 1 1 0 0 0 0 0

24 Annual Run Hours 1,955 2,212 936 3,276 2,303 1,805 936

25 Cost Per Ballast $14.25 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

26 Ballast Life (hours) 50000 50000 0 0 0 0 0

27 Number of fixtures 101 62 1 11 64 28 1

28 Maintenance Cost Per Year $56.29 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Total Savings
29 Maintenance Savings $0.00 $46.29 $0.00 $0.00 $0.00 $0.00 $0.00



Buildings & Grounds
Project #: 3008-09NFT

ECM #: 1

Measure Summary Table
18-Aug-10

Savings
Annual Demand Savings 144.2 kW/Year
Electrical Energy Savings 35,067 kWh/Year
Fossil Fuel Savings (30) mmBtu/Year
Environmental CO2 Gas Savings(1) 25,694 Lbs./Year

Operational & Maintenance Savings $150 Per Year
Energy Savings ($) $3,517 Per Year
Total Energy & O&M Savings $3,667 Per Year

Project Costs
Total Measure Cost $26,876

Payback
Simple Payback 7.3                       Year(s)
Potential Incentives $4,208
Simple Payback with Incentives 6.2 Year(s)

(1)

52,600
74

215

4.71
59.75
2.34

658.83 number of trees planted

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

lbs of coal (Saved)
 lbs of Nox gas reduced
 lbs of SO2 gas reduced

Equivalent Savings (1 year)

Town of Hamburg
Lighting Retrofit

passenger cars (Reduced)
barrels of oil (Saved)
houses energy use for 1 year



Town of Hamburg
Buildings and Grounds

Fixture Code Existing Proposed

B8
2 96W T12 Fluorescent Lamps

1 Standard Magnetic Ballast

Retrofit with 4,

28W T8 Fluorescent Lamps

1 New Electronic Ballast

DT8TR-RFLC

4 32W T8 Fluorescent Lamps

1 Electronic Ballast

2x4 Troffer

Retrofit and Delamp

3, 28W T8 Fluorescent Lamps

1 New Electronic Ballast

+ Reflector Kit

I60FLD
60W Incandescent Lamps

Flood

20 W

MH400-B8I
1, 400W Metal Halide

1 Electronic Ballast

Refixture

2, 32W T8 Fluorescent Lamps

1 New Electronic Ballast

MH400-FT8
1, 400W Metal Halide

1 Electronic Ballast

Refixture

6, 32W T8 Fluorescent Lamps

1 New Electronic Ballast

MH400-Remove
1, 400W Metal Halide

1 Electronic Ballast
Remove Fixture

Z-B(A)T8I
1, 32W T8 Fluorescent Lamp

1 Electronic Ballast
Leave as is

Z-BBBT8
2, 17W T8 Fluorescent Lamp

1 Electronic Ballast
Leave as is

Z-BT8I
2, 32W T8 Fluorescent Lamp

1 Electronic Ballast
Leave as is

Z-BT8I8
2 96W T12 Fluorescent Lamps

1 Standard Magnetic Ballast
Leave as is

Z-CF 20W Compact Fluorescent Lamps Leave as is

Z-DT8I8
4, 32W T8 Fluorescent Lamp

1 Electronic Ballast
Leave as is

Description



Buildings & Grounds

Activity # Activity # Activity # Activity # Activity # Activity # Activity # Activity #

LIGHTING DESCRIPTION 1 2 3 4 5 6 7 8
1 Existing Equipment 2-F96T12/1-SMB 4-F32T8/1-EB INC 60W 1-MH400/1-EMB 1-MH400/1-EMB 1-MH400/1-EMB 1-F32T8/1-EB 2-F17T8/1-EB

2 Replacement Equipment 4-F28T8/1-NEB/RETRO 3-F28T8/1-NEB/RETRO/REFL 1-R40-20W 2-F32T8/1-NEB/REFIX/8'IND 6-F32T8/1-NEB/REFIX Remove Leave as is Leave as is

3 fixture code B8 DT8TR-RFLC I60FLD MH400-B8I MH400-FT8 MH400-Remove Z-B(A)T8I Z-BBBT8

4 Floor/Room 0 0 0 0 0 0 0 0

5 Lowest Recorded Lighting Level @Task 0 0 0 0 0 0 0 0

6 Min. Required Lighting Level for Task

7 Total Annual Hours 1,720 1,720 1,720 3,010 3,010 3,010 1,720 1,720

CONNECTED KW/LUMINAIRE

8 Existing Luminaire kW 0.136 0.114 0.060 0.460 0.460 0.460 0.032 0.033

9 New Luminaire kW 0.098 0.072 0.023 0.054 0.221 0.000 0.032 0.033

KW/KWH SAVINGS

10 # of Existing Units 2 16 3 6 34 2 1 29

11 # of New Units 2 16 3 12 34 0 1 29

12 Total Existing Connected kW 0.271 1.824 0.180 2.760 15.640 0.920 0.032 0.957

13 Total New Connected kW 0.196 1.152 0.069 0.648 7.514 0.000 0.032 0.957

14 Total Customer Monthly kW Savings 0.075 0.672 0.111 2.112 8.126 0.920 0.000 0.000

15 Total Existing Annual kWh 466.189 3137.744 309.646 8308.828 47083.359 2769.609 55.048 1646.283

16 Total New Annual kWh 337.170 1981.733 118.698 1950.768 22620.483 0.000 55.048 1646.283

17 Total Customer Annual kWh Savings 129 1156 191 6358 24463 2770 0 0

MEASURE INSTALLATION COST

18 Material Cost Each $25.28 $53.86 $18.00 $135.89 $212.60 $0.00 $0.00 $0.00

19 Installation Cost Each $54.98 $54.98 $20.00 $105.71 $200.00 $100.00 $0.00 $0.00

20 Total Material & Installation Cost Each $80.26 $108.84 $38.00 $241.59 $412.60 $0.00 $0.00 $0.00

21 Total Material Cost $50.56 $861.81 $54.00 $1,630.64 $7,228.40 $0.00 $0.00 $0.00

22 Total Installation Cost $109.96 $879.70 $60.00 $634.25 $6,800.00 $200.00 $0.00 $0.00

23 Total Material & Installation Cost $160.52 $1,741.51 $114.00 $2,264.89 $14,028.40 $200.00 $0.00 $0.00

HAZARDOUS MATERIAL DISPOSAL COST

24 Total # Haz.Mat. Ballasts To Be Disposed 2 16 0 6 34 2 0 0

25 Total # Lamps 4 64 3 6 34 2 0 0

26 Total Cost for Disposal $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

PROJECT COST

27 Including Costs - Before Rebates $211.89 $2,298.80 $150.48 $2,989.65 $18,517.49 $264.00 $0.00 $0.00

28 Total Rebates $30.00 $240.00 $0.00 $120.00 $2,550.00 $0.00 $0.00 $0.00

29 Including Costs - After Rebates $181.89 $2,058.80 $150.48 $2,869.65 $15,967.49 $264.00 $0.00 $0.00

ANNUAL BILL SAVINGS

30 Calculated Bill Savings $17.75 $159.01 $26.27 $696.38 $2,679.36 $303.35 $0.00 $0.00

31 Payback Before Rebates (Years) 11.9 14.5 5.7 4.3 6.9 0.9 0.0 0.0

32 Payback After Rebates (Years) 10.2 12.9 5.7 4.1 6.0 0.9 0.0 0.0



Buildings & Grounds

LIGHTING DESCRIPTION
1 Existing Equipment

2 Replacement Equipment

3 fixture code

4 Floor/Room

5 Lowest Recorded Lighting Level @Task

6 Min. Required Lighting Level for Task

7 Total Annual Hours

CONNECTED KW/LUMINAIRE

8 Existing Luminaire kW

9 New Luminaire kW

KW/KWH SAVINGS

10 # of Existing Units

11 # of New Units

12 Total Existing Connected kW

13 Total New Connected kW

14 Total Customer Monthly kW Savings

15 Total Existing Annual kWh

16 Total New Annual kWh

17 Total Customer Annual kWh Savings

MEASURE INSTALLATION COST

18 Material Cost Each

19 Installation Cost Each

20 Total Material & Installation Cost Each

21 Total Material Cost

22 Total Installation Cost

23 Total Material & Installation Cost

HAZARDOUS MATERIAL DISPOSAL COST

24 Total # Haz.Mat. Ballasts To Be Disposed

25 Total # Lamps

26 Total Cost for Disposal

PROJECT COST

27 Including Costs - Before Rebates

28 Total Rebates 

29 Including Costs - After Rebates

ANNUAL BILL SAVINGS

30 Calculated Bill Savings

31 Payback Before Rebates (Years)

32 Payback After Rebates (Years)

Activity # Activity # Activity # Activity #

9 10 11 12
2-F32T8/1-EB 2-F96T12/1-SMB CF 20W 4-F32T8/1-EB

Leave as is Leave as is Leave as is Leave as is

Z-BT8I Z-BT8I8 Z-CF Z-DT8I8

0 0 0 0

0 0 0 0

1,720 1,720 2,365 1,630

0.058 0.118 0.023 0.236

0.058 0.118 0.023 0.236

2 6 6 19

2 6 6 19

0.116 0.708 0.138 4.484

0.116 0.708 0.138 4.484

0.000 0.000 0.000 0.000

199.549 1217.940 326.418 7307.640

199.549 1217.940 326.418 7307.640

0 0 0 0

$0.00 $0.00 $0.00

$0.00 $0.00 $0.00

$0.00 $0.00 $0.00 $0.00

$0.00 $0.00 $0.00 $0.00

$0.00 $0.00 $0.00 $0.00

$0.00 $0.00 $0.00 $0.00

0 0 0 0

0 0 0 0

$0.00 $0.00 $0.00 $0.00

$0.00 $0.00 $0.00 $0.00

$0.00 $0.00 $0.00 $0.00

$0.00 $0.00 $0.00 $0.00

$0.00 $0.00 $0.00 $0.00

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0



Buildings & Grounds
Buildings & Grounds Activity # Activity # Activity # Activity # Activity # Activity # Activity # Activity #
Operation & Maintenance 1 2 3 4 5 6 7 8

1 Existing Equipment 2-F96T12/1-SMB 4-F32T8/1-EB INC 60W 1-MH400/1-EMB 1-MH400/1-EMB 1-MH400/1-EMB 1-F32T8/1-EB 2-F17T8/1-EB

2 Replacement Equipment 4-F28T8/1-NEB/RETRO 3-F28T8/1-NEB/RETRO/REFL 1-R40-20W 2-F32T8/1-NEB/REFIX/8'IND 6-F32T8/1-NEB/REFIX Remove Leave as is Leave as is

3 fixture code B8 DT8TR-RFLC I60FLD MH400-B8I MH400-FT8 MH400-Remove Z-B(A)T8I Z-BBBT8

Current Lamps
4 Lamps Per Fixture 2 4 1 1 1 1 0 0

5 Annual Run Hours 1,720 1,720 1,720 3,010 3,010 3,010 1,720 1,720

6 Cost Per Lamp $4.20 $2.10 $1.00 $24.00 $24.00 $24.00 $0.00 $0.00

7 Lamp Life (hours) 12000 20000 1000 24000 24000 24000 0 0

8 Number of fixtures 2 16 3 6 34 2 1 29

9 Maintenance Cost Per Year $2.41 $11.56 $5.16 $18.06 $102.36 $6.02 $0.00 $0.00

Proposed Lamps
10 Lamps Per Fixture 4 3 1 2 6 0 0 0

11 Annual Run Hours 1,720 1,720 1,720 3,010 3,010 3,010 1,720 1,720

12 Cost Per Lamp $2.10 $2.10 $18.00 $2.10 $2.10 0 0 0

13 Lamp Life (hours) 20000 20000 10000 24000 24000 0 0 0

14 Number of fixtures 2 16 3 12 34 0 1 29

15 Maintenance Cost Per Year $1.45 $8.67 $9.29 $6.32 $53.74 $0.00 $0.00 $0.00

Total Savings
16 Maintenance Savings $0.96 $2.89 -$4.13 $11.74 $48.62 $6.02 $0.00 $0.00

Current Ballasts
17 Ballasts Per Fixture 1 1 0 1 1 1 0 0

18 Annual Run Hours 1,720 1,720 1,720 3,010 3,010 3,010 1,720 1,720

19 Cost Per Ballast $15.00 $16.88 $0.00 $65.00 $65.00 $65.00 $0.00 $0.00

20 Ballast Life (hours) 50000 50000 0 50000 50000 50000 0 0

21 Number of fixtures 2 16 3 6 34 2 1 29

22 Maintenance Cost Per Year $1.03 $9.29 $0.00 $23.48 $133.06 $7.83 $0.00 $0.00

Proposed Ballasts
23 Ballasts Per Fixture 1 1 0 1 2 0 0 0

24 Annual Run Hours 1,720 1,720 1,720 3,010 3,010 3,010 1,720 1,720

25 Cost Per Ballast $16.88 $14.25 $0.00 $16.88 $16.88 $0.00 $0.00 $0.00

26 Ballast Life (hours) 50000 50000 0 50000 50000 0 0 0

27 Number of fixtures 2 16 3 12 34 0 1 29

28 Maintenance Cost Per Year $1.16 $7.84 $0.00 $12.20 $69.11 $0.00 $0.00 $0.00

Total Savings
29 Maintenance Savings -$0.13 $1.45 $0.00 $11.29 $63.95 $7.83 $0.00 $0.00



Buildings & Grounds
Buildings & Grounds
Operation & Maintenance

1 Existing Equipment

2 Replacement Equipment

3 fixture code

Current Lamps
4 Lamps Per Fixture

5 Annual Run Hours

6 Cost Per Lamp

7 Lamp Life (hours)

8 Number of fixtures

9 Maintenance Cost Per Year

Proposed Lamps
10 Lamps Per Fixture

11 Annual Run Hours

12 Cost Per Lamp

13 Lamp Life (hours)

14 Number of fixtures

15 Maintenance Cost Per Year

Total Savings
16 Maintenance Savings

Current Ballasts
17 Ballasts Per Fixture

18 Annual Run Hours

19 Cost Per Ballast

20 Ballast Life (hours)

21 Number of fixtures

22 Maintenance Cost Per Year

Proposed Ballasts
23 Ballasts Per Fixture

24 Annual Run Hours

25 Cost Per Ballast

26 Ballast Life (hours)

27 Number of fixtures

28 Maintenance Cost Per Year

Total Savings
29 Maintenance Savings

Activity # Activity # Activity # Activity #
9 10 11 12

2-F32T8/1-EB 2-F96T12/1-SMB CF 20W 4-F32T8/1-EB

Leave as is Leave as is Leave as is Leave as is

Z-BT8I Z-BT8I8 Z-CF Z-DT8I8

0 0 0 0

1,720 1,720 2,365 1,630

$0.00 $0.00 $0.00 $0.00

0 0 0 0

2 6 6 19

$0.00 $0.00 $0.00 $0.00

0 0 0 0

1,720 1,720 2,365 1,630

0 0 0 0

0 0 0 0

2 6 6 19

$0.00 $0.00 $0.00 $0.00

$0.00 $0.00 $0.00 $0.00

0 0 0 0

1,720 1,720 2,365 1,630

$0.00 $0.00 $0.00 $0.00

0 0 0 0

2 6 6 19

$0.00 $0.00 $0.00 $0.00

0 0 0 0

1,720 1,720 2,365 1,630

$0.00 $0.00 $0.00 $0.00

0 0 0 0

2 6 6 19

$0.00 $0.00 $0.00 $0.00

$0.00 $0.00 $0.00 $0.00



Golf Course Pro Shop
Project #: 3008-09NFT

ECM #: 1

Measure Summary Table
19-Aug-10

Savings
Annual Demand Savings 0.0 kW/Year
Electrical Energy Savings 0 kWh/Year
Fossil Fuel Savings 0 mmBtu/Year
Environmental CO2 Gas Savings(1) 0 Lbs./Year

Operational & Maintenance Savings $0 Per Year
Energy Savings ($) $0 Per Year
Total Energy & O&M Savings $0 Per Year

Project Costs
Total Measure Cost $0

Payback
Simple Payback -                       Year(s)
Potential Incentives $0
Simple Payback with Incentives 0.0 Year(s)

(1)

0
0
0

0.00
0.00
0.00
0.00 number of trees planted

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

lbs of coal (Saved)
 lbs of Nox gas reduced
 lbs of SO2 gas reduced

Equivalent Savings (1 year)

Town of Hamburg
Lighting Retrofit

passenger cars (Reduced)
barrels of oil (Saved)
houses energy use for 1 year



Town of Hamburg
Golf Course Pro Shop

Fixture Code Existing Proposed

Z-AT8W

1 32W T8 Fluorescent Lamps

1 Electronic Ballast

Wrap

Leave as is

Z-BBBT8TR

2, 17W T8 Fluorescent Lamp

1 Electronic Ballast

2x4 Troffer

Leave as is

Z-BT8TR

2 32W T8 Fluorescent Lamps

1 Electronic Ballast

2x4 Troffer

Leave as is

Z-BT8TR1

2, 32W T8 Fluorescent Lamps

1 Electronic Ballast

1x4 Troffer

Leave as is

Z-BT8W

2, 32W T8 Fluorescent Lamps

1 Electronic Ballast

Wrap

Leave as is

Z-CF 20W Compact Fluorescent Lamps Leave as is

Description



Golf Course Maintenance Garage
Project #: 3008-09NFT

ECM #: 1

Measure Summary Table
18-Aug-10

Savings
Annual Demand Savings 0.6 kW/Year
Electrical Energy Savings 82 kWh/Year
Fossil Fuel Savings (0) mmBtu/Year
Environmental CO2 Gas Savings(1) 60 Lbs./Year

Operational & Maintenance Savings $0 Per Year
Energy Savings ($) $10 Per Year
Total Energy & O&M Savings $10 Per Year

Project Costs
Total Measure Cost $80

Payback
Simple Payback 8.4                       Year(s)
Potential Incentives $15
Simple Payback with Incentives 6.9 Year(s)

(1)

123
0
1

0.01
0.14
0.01
1.54

Town of Hamburg
Lighting Retrofit

passenger cars (Reduced)
barrels of oil (Saved)
houses energy use for 1 year
number of trees planted

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

lbs of coal (Saved)
 lbs of Nox gas reduced
 lbs of SO2 gas reduced

Equivalent Savings (1 year)



Town of Hamburg
Golf Course Maintenance Garage

Fixture Code Existing Proposed

BI
2 40W T12 Fluorescent Lamps

1 Standard Magnetic Ballast

Retrofit with 2,

32W T8 Fluorescent Lamps

1 New Electronic Ballast

Z-BT8I
2 32W T8 Fluorescent Lamps

1 Electronic Ballast
Leave as is

Z-DT8TI
4 32W T8 Fluorescent Lamps

1 Electronic Ballast
Leave as is

Description



Golf Course Maintenance Garage

Activity # Activity # Activity #

LIGHTING DESCRIPTION 1 2 3
1 Existing Equipment 2-F40T12/1-SMB 2-F32T8/1-EB 4-F32T8/1-EB

2 Replacement Equipment 2-F32T8/1-EB/RETRO Leave as is Leave as is

3 fixture code BI Z-BT8I Z-DT8TI

4 Floor/Room 0 0 0

5 Lowest Recorded Lighting Level @Task 0 0 0

6 Min. Required Lighting Level for Task

7 Total Annual Hours 1,720 1,720 1,720

CONNECTED KW/LUMINAIRE

8 Existing Luminaire kW 0.074 0.058 0.114

9 New Luminaire kW 0.058 0.058 0.114

KW/KWH SAVINGS

10 # of Existing Units 3 4 8

11 # of New Units 3 4 8

12 Total Existing Connected kW 0.222 0.232 0.912

13 Total New Connected kW 0.174 0.232 0.912

14 Total Customer Monthly kW Savings 0.048 0.000 0.000

15 Total Existing Annual kWh 381.251 399.099 1568.872

16 Total New Annual kWh 299.324 399.099 1568.872

17 Total Customer Annual kWh Savings 82 0 0

MEASURE INSTALLATION COST

18 Material Cost Each $18.45 $0.00 $0.00

19 Installation Cost Each $0.00 $0.00 $0.00

20 Total Material & Installation Cost Each $0.00 $0.00 $0.00

21 Total Material Cost $55.35 $0.00 $0.00

22 Total Installation Cost $0.00 $0.00 $0.00

23 Total Material & Installation Cost $55.35 $0.00 $0.00

HAZARDOUS MATERIAL DISPOSAL COST

24 Total # Haz.Mat. Ballasts To Be Disposed 3 0 0

25 Total # Lamps 6 0 0

26 Total Cost for Disposal $0.00 $0.00 $0.00

PROJECT COST

27 Including Costs - Before Rebates $73.06 $0.00 $0.00

28 Total Rebates $0.00 $0.00 $0.00

29 Including Costs - After Rebates $73.06 $0.00 $0.00

ANNUAL BILL SAVINGS

30 Calculated Bill Savings $9.60 $0.00 $0.00

31 Payback Before Rebates (Years) 7.6 0.0 0.0

32 Payback After Rebates (Years) 7.6 0.0 0.0



Golf Course Maintenance Garage
Golf Course Maintenance Garage Activity # Activity # Activity #
Operation & Maintenance 1 2 3

1 Existing Equipment 2-F40T12/1-SMB 2-F32T8/1-EB 4-F32T8/1-EB

2 Replacement Equipment 2-F32T8/1-EB/RETRO Leave as is Leave as is

3 fixture code BI Z-BT8I Z-DT8TI

Current Lamps
4 Lamps Per Fixture 2 0 0

5 Annual Run Hours 1,720 1,720 1,720

6 Cost Per Lamp $2.10 $0.00 $0.00

7 Lamp Life (hours) 20000 0 0

8 Number of fixtures 3 4 8

9 Maintenance Cost Per Year $1.08 $0.00 $0.00

Proposed Lamps
10 Lamps Per Fixture 2 0 0

11 Annual Run Hours 1,720 1,720 1,720

12 Cost Per Lamp $2.10 0 0

13 Lamp Life (hours) 20000 0 0

14 Number of fixtures 3 4 8

15 Maintenance Cost Per Year $1.08 $0.00 $0.00

Total Savings
16 Maintenance Savings $0.00 $0.00 $0.00

Current Ballasts
17 Ballasts Per Fixture 1 0 0

18 Annual Run Hours 1,720 1,720 1,720

19 Cost Per Ballast $14.25 $0.00 $0.00

20 Ballast Life (hours) 50000 0 0

21 Number of fixtures 3 4 8

22 Maintenance Cost Per Year $1.47 $0.00 $0.00

Proposed Ballasts
23 Ballasts Per Fixture 1 0 0

24 Annual Run Hours 1,720 1,720 1,720

25 Cost Per Ballast $14.25 $0.00 $0.00

26 Ballast Life (hours) 50000 0 0

27 Number of fixtures 3 4 8

28 Maintenance Cost Per Year $1.47 $0.00 $0.00

Total Savings
29 Maintenance Savings $0.00 $0.00 $0.00



Highway Offices
Project #: 3008-09NFT

ECM #: 1

Measure Summary Table
19-Aug-10

Savings
Annual Demand Savings 0.0 kW/Year
Electrical Energy Savings 0 kWh/Year
Fossil Fuel Savings 0 mmBtu/Year
Environmental CO2 Gas Savings(1) 0 Lbs./Year

Operational & Maintenance Savings $0 Per Year
Energy Savings ($) $0 Per Year
Total Energy & O&M Savings $0 Per Year

Project Costs
Total Measure Cost $0

Payback
Simple Payback -                       Year(s)
Potential Incentives $0
Simple Payback with Incentives 0.0 Year(s)

(1)

0
0
0

0.00
0.00
0.00
0.00 number of trees planted

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

lbs of coal (Saved)
 lbs of Nox gas reduced
 lbs of SO2 gas reduced

Equivalent Savings (1 year)

Town of Hamburg
Lighting Retrofit

passenger cars (Reduced)
barrels of oil (Saved)
houses energy use for 1 year



Town of Hamburg
Highway Department Office

Fixture Code Existing Proposed

Z-AAAT8BA
1 20W T12 Fluorescent Lamp

1 Standard Magnetic Ballast
Leave as is

Z-AT8W

1 32W T8 Fluorescent Lamps

1 Electronic Ballast

Wrap

Leave as is

Z-BBBT8TR

2, 17W T8 Fluorescent Lamp

1 Electronic Ballast

2x4 Troffer

Leave as is

Z-BT8TR

2 32W T8 Fluorescent Lamps

1 Electronic Ballast

2x4 Troffer

Leave as is

Z-BT8VAB
2 32W T8 Fluorescent Lamps

1 Electronic Ballast
Leave as is

Description



Highway Garage
Project #: 3008-09NFT

ECM #: 1

Measure Summary Table
19-Aug-10

Savings
Annual Demand Savings 149.7 kW/Year
Electrical Energy Savings 37,543 kWh/Year
Fossil Fuel Savings (32) mmBtu/Year
Environmental CO2 Gas Savings(1) 27,509 Lbs./Year

Operational & Maintenance Savings $173 Per Year
Energy Savings ($) $3,794 Per Year
Total Energy & O&M Savings $3,967 Per Year

Project Costs
Total Measure Cost $26,816

Payback
Simple Payback 6.8                       Year(s)
Potential Incentives $4,505
Simple Payback with Incentives 5.6 Year(s)

(1)

56,315
79

231

5.04
63.97
2.50

705.36 number of trees planted

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

lbs of coal (Saved)
 lbs of Nox gas reduced
 lbs of SO2 gas reduced

Equivalent Savings (1 year)

Town of Hamburg
Lighting Retrofit

passenger cars (Reduced)
barrels of oil (Saved)
houses energy use for 1 year



Town of Hamburg
Highway Garage

Fixture Code Existing Proposed

MH400-DI8
1, 400W Metal Halide

1 Electronic Ballast

Refixture

4, 32W T8 Fluorescent Lamps

1 New Electronic Ballast

MH400-FT8
1, 400W Metal Halide

1 Electronic Ballast

Refixture

6, 32W T8 Fluorescent Lamps

1 New Electronic Ballast

Z-BBBT8
2, 17W T8 Fluorescent Lamps

1 Electronic Ballast
Leave as is

Z-BT8I
2, 32W T8 Fluorescent Lamps

1 Electronic Ballast
Leave as is

Z-BT8VAP

2, 32W T8 Fluorescent Lamps

1 Electronic Ballast

Vapor Sealed

Leave as is

Z-CF 20W Compact Fluorescent Lamp Leave as is

Z-DT8I8
4, 32W T8 Fluorescent Lamps

1 Electronic Ballast
Leave as is

Description



Highway Garage

Acivity # Acivity # Acivity # Acivity # Acivity # Acivity # Acivity # Acivity #

LIGHTING DESCRIPTION 1 2 3 4 5 6 7 8
1 Existing Equipment 1-MH400/1-EMB 1-MH400/1-EMB 2-F17T8/1-EB 2-F32T8/1-EB 2-F32T8/1-EB CF 20W 4-F32T8/1-EB SENSORS

2 Replacement Equipment 4-F32T8/1-NEB/REFIX/IND 6-F32T8/1-NEB/REFIX Leave as is Leave as is Leave as is Leave as is Leave as is

3 fixture code MH400-DI8 MH400-FT8 Z-BBBT8 Z-BT8I Z-BT8VAP Z-CF Z-DT8I8 0

4 Floor/Room 0 0 0 0 0 0 0 0

5 Lowest Recorded Lighting Level @Task 0 0 0 0 0 0 0 0

6 Min. Required Lighting Level for Task

7 Total Annual Hours 3,010 3,010 1,456 2,064 860 1,720 3,010 0

CONNECTED KW/LUMINAIRE

8 Existing Luminaire kW 0.460 0.460 0.033 0.058 0.058 0.023 0.236

9 New Luminaire kW 0.110 0.221 0.033 0.058 0.058 0.023 0.236

KW/KWH SAVINGS

10 # of Existing Units 9 39 13 10 2 4 15 0

11 # of New Units 9 39 13 10 2 4 15 0

12 Total Existing Connected kW 4.140 17.940 0.429 0.580 0.116 0.092 3.540 0.000

13 Total New Connected kW 0.990 8.619 0.429 0.580 0.116 0.092 3.540 0.000

14 Total Customer Monthly kW Savings 3.150 9.321 0.000 0.000 0.000 0.000 0.000 0.000

15 Total Existing Annual kWh 12463.242 54007.382 624.452 1197.297 99.775 158.263 10656.975 0.000

16 Total New Annual kWh 2980.340 25947.025 624.452 1197.297 99.775 158.263 10656.975 0.000

17 Total Customer Annual kWh Savings 9483 28060 0 0 0 0 0 0

MEASURE INSTALLATION COST

18 Material Cost Each $158.40 $212.60 $0.00 $0.00 $0.00 $0.00 $0.00

19 Installation Cost Each $105.71 $200.00 $0.00 $0.00 $0.00 $0.00 $0.00

20 Total Material & Installation Cost Each $264.11 $412.60 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

21 Total Material Cost $1,425.60 $8,291.40 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

22 Total Installation Cost $951.37 $7,800.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

23 Total Material & Installation Cost $2,376.97 $16,091.40 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

HAZARDOUS MATERIAL DISPOSAL COST

24 Total # Haz.Mat. Ballasts To Be Disposed 9 39 0 0 0 0 0

25 Total # Lamps 9 39 0 0 0 0 0

26 Total Cost for Disposal $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

PROJECT COST

27 Including Costs - Before Rebates $3,137.60 $21,240.65 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

28 Total Rebates $1,137.95 $3,367.24 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

29 Including Costs - After Rebates $1,999.65 $17,873.41 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ANNUAL BILL SAVINGS

30 Calculated Bill Savings $1,038.64 $3,073.38 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

31 Payback Before Rebates (Years) 3.0 6.9 0.0 0.0 0.0 0.0 0.0 0.0

32 Payback After Rebates (Years) 1.9 5.8 0.0 0.0 0.0 0.0 0.0 0.0



Highway Garage
Highway Garage Acivity # Acivity # Acivity # Acivity # Acivity # Acivity # Acivity # Acivity #
Operation & Maintenance 1 2 3 4 5 6 7 8

1 Existing Equipment 1-MH400/1-EMB 1-MH400/1-EMB 2-F17T8/1-EB 2-F32T8/1-EB 2-F32T8/1-EB CF 20W 4-F32T8/1-EB SENSORS

2 Replacement Equipment 4-F32T8/1-NEB/REFIX/IND 6-F32T8/1-NEB/REFIX Leave as is Leave as is Leave as is Leave as is Leave as is

3 fixture code MH400-DI8 MH400-FT8 Z-BBBT8 Z-BT8I Z-BT8VAP Z-CF Z-DT8I8 0

Current Lamps
4 Lamps Per Fixture 1 1 0 0 0 0 0

5 Annual Run Hours 3,010 3,010 1,456 2,064 860 1,720 3,010

6 Cost Per Lamp $24.00 $24.00 $0.00 $0.00 $0.00 $0.00 $0.00

7 Lamp Life (hours) 24000 24000 0 0 0 0 0

8 Number of fixtures 9 39 13 10 2 4 15

9 Maintenance Cost Per Year $27.09 $117.41 $0.00 $0.00 $0.00 $0.00 $0.00

Proposed Lamps
10 Lamps Per Fixture 4 6 0 0 0 0 0

11 Annual Run Hours 3,010 3,010 1,456 2,064 860 1,720 3,010

12 Cost Per Lamp $2.10 $2.10 0 0 0 0 0

13 Lamp Life (hours) 24000 24000 0 0 0 0 0

14 Number of fixtures 9 39 13 10 2 4 15

15 Maintenance Cost Per Year $9.48 $61.64 $0.00 $0.00 $0.00 $0.00 $0.00

Total Savings
16 Maintenance Savings $17.61 $55.77 $0.00 $0.00 $0.00 $0.00 $0.00

Current Ballasts
17 Ballasts Per Fixture 1 1 0 0 0 0 0

18 Annual Run Hours 3,010 3,010 1,456 2,064 860 1,720 3,010

19 Cost Per Ballast $65.00 $65.00 $0.00 $0.00 $0.00 $0.00 $0.00

20 Ballast Life (hours) 50000 50000 0 0 0 0 0

21 Number of fixtures 9 39 13 10 2 4 15

22 Maintenance Cost Per Year $35.22 $152.63 $0.00 $0.00 $0.00 $0.00 $0.00

Proposed Ballasts
23 Ballasts Per Fixture 1 2 0 0 0 0 0

24 Annual Run Hours 3,010 3,010 1,456 2,064 860 1,720 3,010

25 Cost Per Ballast $16.88 $16.88 $0.00 $0.00 $0.00 $0.00 $0.00

26 Ballast Life (hours) 50000 50000 0 0 0 0 0

27 Number of fixtures 9 39 13 10 2 4 15

28 Maintenance Cost Per Year $9.15 $79.27 $0.00 $0.00 $0.00 $0.00 $0.00

Total Savings
29 Maintenance Savings $26.08 $73.36 $0.00 $0.00 $0.00 $0.00 $0.00



Nike Base B&G
Project #: 3008-09NFT

ECM #: 1

Measure Summary Table
19-Aug-10

Savings
Annual Demand Savings 0.0 kW/Year
Electrical Energy Savings 0 kWh/Year
Fossil Fuel Savings 0 mmBtu/Year
Environmental CO2 Gas Savings(1) 0 Lbs./Year

Operational & Maintenance Savings $0 Per Year
Energy Savings ($) $0 Per Year
Total Energy & O&M Savings $0 Per Year

Project Costs
Total Measure Cost $0

Payback
Simple Payback -                       Year(s)
Potential Incentives $0
Simple Payback with Incentives 0.0 Year(s)

(1)

0
0
0

0.00
0.00
0.00
0.00

Town of Hamburg
Lighting Retrofit

passenger cars (Reduced)
barrels of oil (Saved)
houses energy use for 1 year
number of trees planted

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

lbs of coal (Saved)
 lbs of Nox gas reduced
 lbs of SO2 gas reduced

Equivalent Savings (1 year)



Town of Hamburg
Nike Site / Buildings and Grounds

Fixture Code Existing Proposed

Z-AT8W

1, 32W T8 Fluorescent Lamps

1 Electronic Ballast

Wrap

Leave as is

Z-BBBT8
2, 17W T8 Fluorescent Lamps

1 Electronic Ballast
Leave as is

Z-BT8
2, 32W T8 Fluorescent Lamps

1 Electronic Ballast
Leave as is

Z-BT8I8
2, 32W T8 Fluorescent Lamps

1 Electronic Ballast
Leave as is

Z-DT8I8
4, 32W T8 Fluorescent Lamps

1 Electronic Ballast
Leave as is

Description



Recreation Buildings
Project #: 3008-09NFT

ECM #: 1

Measure Summary Table
19-Aug-10

Savings
Annual Demand Savings 0.0 kW/Year
Electrical Energy Savings 0 kWh/Year
Fossil Fuel Savings 0 mmBtu/Year
Environmental CO2 Gas Savings(1) 0 Lbs./Year

Operational & Maintenance Savings $0 Per Year
Energy Savings ($) $0 Per Year
Total Energy & O&M Savings $0 Per Year

Project Costs
Total Measure Cost $0

Payback
Simple Payback -                       Year(s)
Potential Incentives $0
Simple Payback with Incentives 0.0 Year(s)

(1)

0
0
0

0.00
0.00
0.00
0.00 number of trees planted

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

lbs of coal (Saved)
 lbs of Nox gas reduced
 lbs of SO2 gas reduced

Equivalent Savings (1 year)

Town of Hamburg
Lighting Retrofit

passenger cars (Reduced)
barrels of oil (Saved)
houses energy use for 1 year



Town Park Fitness Center
Project #: 3008-09NFT

ECM #: 1

Measure Summary Table
19-Aug-10

Savings
Annual Demand Savings 2.1 kW/Year
Electrical Energy Savings 335 kWh/Year
Fossil Fuel Savings (0) mmBtu/Year
Environmental CO2 Gas Savings(1) 245 Lbs./Year

Operational & Maintenance Savings $0 Per Year
Energy Savings ($) $37 Per Year
Total Energy & O&M Savings $37 Per Year

Project Costs
Total Measure Cost $166

Payback
Simple Payback 4.5                       Year(s)
Potential Incentives $20
Simple Payback with Incentives 4.0 Year(s)

(1)

502
1
2

0.04
0.57
0.02
6.29 number of trees planted

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

lbs of coal (Saved)
 lbs of Nox gas reduced
 lbs of SO2 gas reduced

Equivalent Savings (1 year)

Town of Hamburg
Lighting Retrofit

passenger cars (Reduced)
barrels of oil (Saved)
houses energy use for 1 year



Town of Hamburg
Town Park Fitness Center

Fixture Code Existing Proposed

BI
2, 40W T12 Fluorescent Lamps

1 Standard Magnetic Ballast

Retrofit with 2 28W

T8 Fluorescent Lamps

1 New Electronic Ballast

I100BB
100W Incandescent

Bare Bulbs
Single 20W Lamp

ZAT8W

1, 32W T8 Fluorescent Lamps

1 Electronic Ballast

Wrap

Leave as is

ZBBBT8
2, 20W T12 Fluorescent Lamps

1 Standard Magnetic Ballast
Leave as is

ZBT8TR1

2, 32W T8 Fluorescent Lamps

1 Electronic Ballast

1x4 Troffer

Leave as is

Z-CF26 26W Compact Fluorescent Lamps Leave as is

ZDT8
4, 32W T8 Fluorescent Lamps

1 Electronic Ballast
Leave as is

ZDT8TR

4, 40W T12 Fluorescent Lamps

2 Standard Magnetic Ballast

2x4 Troffer

Leave as is

Description



Town Park Fitness Center

Activity # Activity # Activity # Activity # Activity # Activity # Activity # Activity # Activity #

LIGHTING DESCRIPTION 1 2 3 4 5 6 7 8 9
1 Existing Equipment 2-F40T12/1-SMB INC 100W 1-F32T8/1-EB 2-F20T12/1-SMB 2-F32T8/1-EB CF 26W 4-F32T8/1-EB 4-F40T12/2-SMB SENSORS

2 Replacement Equipment 2-F28T8/1-EB/RETRO 1-SLS-20W Leave as is Leave as is Leave as is Leave as is Leave as is Leave as is

3 fixture code BI I100BB ZAT8W ZBBBT8 ZBT8TR1 Z-CF26 ZDT8 ZDT8TR 0

4 Floor/Room 0 0 0 0 0 0 0 0 0

5 Lowest Recorded Lighting Level @Task 0 0 0 0 0 0 0 0 0

6 Min. Required Lighting Level for Task

7 Total Annual Hours 1,872 1,872 1,872 2,574 3,276 3,276 936 2,995 0

CONNECTED KW/LUMINAIRE

8 Existing Luminaire kW 0.074 0.100 0.032 0.047 0.058 0.028 0.114 0.148

9 New Luminaire kW 0.049 0.023 0.032 0.047 0.058 0.028 0.114 0.148

KW/KWH SAVINGS

10 # of Existing Units 1 2 22 18 9 4 1 25 0

11 # of New Units 1 2 22 18 9 4 1 25 0

12 Total Existing Connected kW 0.074 0.200 0.704 0.842 0.522 0.112 0.114 3.694 0.000

13 Total New Connected kW 0.049 0.046 0.704 0.842 0.522 0.112 0.114 3.694 0.000

14 Total Customer Monthly kW Savings 0.025 0.154 0.000 0.000 0.000 0.000 0.000 0.000 0.000

15 Total Existing Annual kWh 138.294 374.400 1317.888 2166.021 1710.072 366.912 106.704 11063.520 0.000

16 Total New Annual kWh 91.728 86.112 1317.888 2166.021 1710.072 366.912 106.704 11063.520 0.000

17 Total Customer Annual kWh Savings 47 288 0 0 0 0 0 0 0

MEASURE INSTALLATION COST

18 Material Cost Each $18.45 $9.07 $0.00 $0.00 $0.00 $0.00 $0.00

19 Installation Cost Each $48.00 $15.00 $0.00 $0.00 $0.00 $0.00 $0.00

20 Total Material & Installation Cost Each $66.45 $24.07 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

21 Total Material Cost $18.45 $18.14 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

22 Total Installation Cost $48.00 $30.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

23 Total Material & Installation Cost $66.45 $48.14 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

HAZARDOUS MATERIAL DISPOSAL COST

24 Total # Haz.Mat. Ballasts To Be Disposed 1 0 0 0 0 0 0 0

25 Total # Lamps 2 2 0 0 0 0 0 0

26 Total Cost for Disposal $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

PROJECT COST

27 Including Costs - Before Rebates $87.71 $63.54 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

28 Total Rebates $20.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

29 Including Costs - After Rebates $67.71 $63.54 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ANNUAL BILL SAVINGS

30 Calculated Bill Savings $5.10 $31.55 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

31 Payback Before Rebates (Years) 17.2 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

32 Payback After Rebates (Years) 13.3 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0



Town Park Fitness Center
Town Park Fitness Center Activity # Activity # Activity # Activity # Activity # Activity # Activity # Activity # Activity #
Operation & Maintenance 1 2 3 4 5 6 7 8 9

1 Existing Equipment 2-F40T12/1-SMB INC 100W 1-F32T8/1-EB 2-F20T12/1-SMB 2-F32T8/1-EB CF 26W 4-F32T8/1-EB 4-F40T12/2-SMB SENSORS

2 Replacement Equipment 2-F28T8/1-EB/RETRO 1-SLS-20W Leave as is Leave as is Leave as is Leave as is Leave as is Leave as is

3 fixture code BI I100BB ZAT8W ZBBBT8 ZBT8TR1 Z-CF26 ZDT8 ZDT8TR 0

Current Lamps
4 Lamps Per Fixture 2 1 0 0 0 0 0 0

5 Annual Run Hours 1,872 1,872 1,872 2,574 3,276 3,276 936 2,995

6 Cost Per Lamp $2.10 $1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

7 Lamp Life (hours) 20000 1000 0 0 0 0 0 0

8 Number of fixtures 1 2 22 18 9 4 1 25

9 Maintenance Cost Per Year $0.39 $3.74 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Proposed Lamps
10 Lamps Per Fixture 2 1 0 0 0 0 0 0

11 Annual Run Hours 1,872 1,872 1,872 2,574 3,276 3,276 936 2,995

12 Cost Per Lamp $2.10 $9.07 0 0 0 0 0 0

13 Lamp Life (hours) 20000 10000 0 0 0 0 0 0

14 Number of fixtures 1 2 22 18 9 4 1 25

15 Maintenance Cost Per Year $0.39 $3.40 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Total Savings
16 Maintenance Savings $0.00 $0.35 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Current Ballasts
17 Ballasts Per Fixture 1 0 0 0 0 0 0 0

18 Annual Run Hours 1,872 1,872 1,872 2,574 3,276 3,276 936 2,995

19 Cost Per Ballast $14.25 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

20 Ballast Life (hours) 50000 0 0 0 0 0 0 0

21 Number of fixtures 1 2 22 18 9 4 1 25

22 Maintenance Cost Per Year $0.53 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Proposed Ballasts
23 Ballasts Per Fixture 1 0 0 0 0 0 0 0

24 Annual Run Hours 1,872 1,872 1,872 2,574 3,276 3,276 936 2,995

25 Cost Per Ballast $14.25 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

26 Ballast Life (hours) 50000 0 0 0 0 0 0 0

27 Number of fixtures 1 2 22 18 9 4 1 25

28 Maintenance Cost Per Year $0.53 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Total Savings
29 Maintenance Savings $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00



Senior Adult Day Care
Project #: 3008-09NFT

ECM #: 1

Measure Summary Table
19-Aug-10

Savings
Annual Demand Savings 12.0 kW/Year
Electrical Energy Savings 1,870 kWh/Year
Fossil Fuel Savings (2) mmBtu/Year
Environmental CO2 Gas Savings(1) 1,370 Lbs./Year

Operational & Maintenance Savings $22 Per Year
Energy Savings ($) $213 Per Year

Total Energy & O&M Savings $235 Per Year

Project Costs

Total Measure Cost $3,824

Payback
Simple Payback 16.2                     Year(s)
Potential Incentives $405
Simple Payback with Incentives 14.5 Year(s)

(1)

2,805
4

11

0.25
3.19
0.12

35.14 number of trees planted

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

lbs of coal (Saved)
 lbs of Nox gas reduced
 lbs of SO2 gas reduced

Equivalent Savings (1 year)

Town of Hamburg
Lighting Retrofit

passenger cars (Reduced)
barrels of oil (Saved)
houses energy use for 1 year



Town of Hamburg
Senior Adult Day Care

Fixture Code Existing Proposed

DT8-RFL(C)
4, 32W T8 Fluorescent Lamps

1 Electronic Ballast

Retrofit and Delamp

3, 28W T8 Fluorescent Lamps

1 New Electronic Ballast

+ Reflector Kit

ZAT8
1, 32W T8 Fluorescent Lamps

1 Electronic Ballast
Leave as is

ZBBBT8
2, 20W T12 Fluorescent Lamps

1 Standard Magnetic Ballast
Leave as is

ZBT8
2, 32W T8 Fluorescent Lamps

1 Electronic Ballast
Leave as is

ZDT8
4, 32W T8 Fluorescent Lamps

1 Electronic Ballast
Leave as is

Description



Senior Adult Day Care

Activity # Activity # Activity # Activity # Activity # Activity #

LIGHTING DESCRIPTION 1 2 3 4 5 6
1 Existing Equipment 4-F32T8/1-EB 1-F32T8/1-EB 2-F20T12/1-SMB 2-F32T8/1-EB 4-F32T8/1-EB SENSORS

2 Replacement Equipment 3-F28T8/1-EB/RETRO/REFL Leave as is Leave as is Leave as is Leave as is

3 fixture code DT8-RFL(C) ZAT8 ZBBBT8 ZBT8 ZDT8 0

4 Floor/Room 0 0 0 0 0 0

5 Lowest Recorded Lighting Level @Task 0 0 0 0 0 0

6 Min. Required Lighting Level for Task

7 Total Annual Hours 1,872 1,872 1,872 1,872 1,872 0

CONNECTED KW/LUMINAIRE

8 Existing Luminaire kW 0.112 0.032 0.047 0.074 0.114

9 New Luminaire kW 0.075 0.032 0.047 0.074 0.114

KW/KWH SAVINGS

10 # of Existing Units 27 3 24 19 3 0

11 # of New Units 27 3 24 19 3 0

12 Total Existing Connected kW 3.024 0.096 1.122 1.404 0.342 0.000

13 Total New Connected kW 2.025 0.096 1.122 1.404 0.342 0.000

14 Total Customer Monthly kW Savings 0.999 0.000 0.000 0.000 0.000 0.000

15 Total Existing Annual kWh 5660.928 179.712 2100.384 2627.586 640.224 0.000

16 Total New Annual kWh 3790.800 179.712 2100.384 2627.586 640.224 0.000

17 Total Customer Annual kWh Savings 1870 0 0 0 0 0

MEASURE INSTALLATION COST

18 Material Cost Each $49.72 $0.00 $0.00 $0.00 $0.00

19 Installation Cost Each $47.81 $0.00 $0.00 $0.00 $0.00

20 Total Material & Installation Cost Each $97.53 $0.00 $0.00 $0.00 $0.00 $0.00

21 Total Material Cost $1,342.44 $0.00 $0.00 $0.00 $0.00 $0.00

22 Total Installation Cost $1,290.87 $0.00 $0.00 $0.00 $0.00 $0.00

23 Total Material & Installation Cost $2,633.31 $0.00 $0.00 $0.00 $0.00 $0.00

HAZARDOUS MATERIAL DISPOSAL COST

24 Total # Haz.Mat. Ballasts To Be Disposed 27 0 0 0 0

25 Total # Lamps 108 0 0 0 0

26 Total Cost for Disposal $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

PROJECT COST

27 Including Costs - Before Rebates $3,475.97 $0.00 $0.00 $0.00 $0.00 $0.00

28 Total Rebates $405.00 $0.00 $0.00 $0.00 $0.00 $0.00

29 Including Costs - After Rebates $3,070.97 $0.00 $0.00 $0.00 $0.00 $0.00

ANNUAL BILL SAVINGS

30 Calculated Bill Savings $230.00 $0.00 $0.00 $0.00 $0.00 $0.00

31 Payback Before Rebates (Years) 15.1 0.0 0.0 0.0 0.0 0.0

32 Payback After Rebates (Years) 13.4 0.0 0.0 0.0 0.0 0.0



Senior Adult Day Care
Senior Adult Day Care Activity # Activity # Activity # Activity # Activity # Activity #
Operation & Maintenance 1 2 3 4 5 6

1 Existing Equipment 4-F32T8/1-EB 1-F32T8/1-EB 2-F20T12/1-SMB 2-F32T8/1-EB 4-F32T8/1-EB SENSORS

2 Replacement Equipment 3-F28T8/1-EB/RETRO/REFL Leave as is Leave as is Leave as is Leave as is

3 fixture code DT8-RFL(C) ZAT8 ZBBBT8 ZBT8 ZDT8 0

Current Lamps
4 Lamps Per Fixture 4 0 0 0 0

5 Annual Run Hours 1,872 1,872 1,872 1,872 1,872

6 Cost Per Lamp $2.10 $0.00 $0.00 $0.00 $0.00

7 Lamp Life (hours) 20000 0 0 0 0

8 Number of fixtures 27 3 24 19 3

9 Maintenance Cost Per Year $21.23 $0.00 $0.00 $0.00 $0.00

Proposed Lamps
10 Lamps Per Fixture 3 0 0 0 0

11 Annual Run Hours 1,872 1,872 1,872 1,872 1,872

12 Cost Per Lamp $2.10 0 0 0 0

13 Lamp Life (hours) 20000 0 0 0 0

14 Number of fixtures 27 3 24 19 3

15 Maintenance Cost Per Year $15.92 $0.00 $0.00 $0.00 $0.00

Total Savings
16 Maintenance Savings $5.31 $0.00 $0.00 $0.00 $0.00

Current Ballasts
17 Ballasts Per Fixture 1 0 0 0 0

18 Annual Run Hours 1,872 1,872 1,872 1,872 1,872

19 Cost Per Ballast $16.88 $0.00 $0.00 $0.00 $0.00

20 Ballast Life (hours) 50000 0 0 0 0

21 Number of fixtures 27 3 24 19 3

22 Maintenance Cost Per Year $17.06 $0.00 $0.00 $0.00 $0.00

Proposed Ballasts
23 Ballasts Per Fixture 1 0 0 0 0

24 Annual Run Hours 1,872 1,872 1,872 1,872 1,872

25 Cost Per Ballast $0.00 $0.00 $0.00 $0.00 $0.00

26 Ballast Life (hours) 50000 0 0 0 0

27 Number of fixtures 27 3 24 19 3

28 Maintenance Cost Per Year $0.00 $0.00 $0.00 $0.00 $0.00

Total Savings
29 Maintenance Savings $17.06 $0.00 $0.00 $0.00 $0.00



Senior Garage
Project #: 3008-09NFT

ECM #: 1

Measure Summary Table
19-Aug-10

Savings
Annual Demand Savings 12.9 kW/Year
Electrical Energy Savings 2,133 kWh/Year
Fossil Fuel Savings (2) mmBtu/Year
Environmental CO2 Gas Savings(1) 1,563 Lbs./Year

Operational & Maintenance Savings $17 Per Year
Energy Savings ($) $295 Per Year
Total Energy & O&M Savings $312 Per Year

Project Costs
Total Measure Cost $3,754

Payback
Simple Payback 12.0                     Year(s)
Potential Incentives $120
Simple Payback with Incentives 11.7 Year(s)

(1)

3,199
5

13

0.29
3.63
0.14

40.07

Town of Hamburg
Lighting Retrofit

passenger cars (Reduced)
barrels of oil (Saved)
houses energy use for 1 year
number of trees planted

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

lbs of coal (Saved)
 lbs of Nox gas reduced
 lbs of SO2 gas reduced

Equivalent Savings (1 year)



Town of Hamburg
Senior Garage

Fixture Code Existing Proposed

HID250MH-RDP
1, 250W Metal Halide

1 Electronic Ballast

Refixture

4, 28W T8 Fluorescent Lamps

1 New Electronic Ballast

Pendent

Description



Senior Garage

Activity # Activity #

LIGHTING DESCRIPTION 1 2
1 Existing Equipment MH250/1-EMB SENSORS

2 Replacement Equipment 4-F28T8/1-EB/REFIX/PEN

3 fixture code HID250MH-RDP 0

4 Floor/Room 0 0

5 Lowest Recorded Lighting Level @Task 0 0

6 Min. Required Lighting Level for Task

7 Total Annual Hours 1,872 1,872

CONNECTED KW/LUMINAIRE

8 Existing Luminaire kW 0.280

9 New Luminaire kW 0.106

KW/KWH SAVINGS

10 # of Existing Units 6 0

11 # of New Units 6 1

12 Total Existing Connected kW 1.680 0.000

13 Total New Connected kW 0.636 0.000

14 Total Customer Monthly kW Savings 1.044 0.032

15 Total Existing Annual kWh 3144.960 0.000

16 Total New Annual kWh 1190.592 0.000

17 Total Customer Annual kWh Savings 1954 179

MEASURE INSTALLATION COST

18 Material Cost Each $188.28 $103.25

19 Installation Cost Each $200.00 $152.50

20 Total Material & Installation Cost Each $388.28 $255.75

21 Total Material Cost $1,129.68 $103.25

22 Total Installation Cost $1,200.00 $152.50

23 Total Material & Installation Cost $2,329.68 $255.75

HAZARDOUS MATERIAL DISPOSAL COST

24 Total # Haz.Mat. Ballasts To Be Disposed 6

25 Total # Lamps 6

26 Total Cost for Disposal $0.00 $0.00

PROJECT COST

27 Including Costs - Before Rebates $3,075.18 $337.59

28 Total Rebates $120.00 $0.00

29 Including Costs - After Rebates $2,955.18 $337.59

ANNUAL BILL SAVINGS

30 Calculated Bill Savings $293.16 $19.64

31 Payback Before Rebates (Years) 10.5 17.2

32 Payback After Rebates (Years) 10.1 17.2



Senior Garage
Senior Garage Activity # Activity #
Operation & Maintenance 1 2

1 Existing Equipment MH250/1-EMB SENSORS

2 Replacement Equipment 4-F28T8/1-EB/REFIX/PEN

3 fixture code HID250MH-RDP 0

Current Lamps
4 Lamps Per Fixture 1

5 Annual Run Hours 1,872

6 Cost Per Lamp $24.00

7 Lamp Life (hours) 24000

8 Number of fixtures 6

9 Maintenance Cost Per Year $11.23

Proposed Lamps
10 Lamps Per Fixture 4

11 Annual Run Hours 1,872

12 Cost Per Lamp $2.10

13 Lamp Life (hours) 24000

14 Number of fixtures 6

15 Maintenance Cost Per Year $3.93

Total Savings
16 Maintenance Savings $7.30

Current Ballasts
17 Ballasts Per Fixture 1

18 Annual Run Hours 1,872

19 Cost Per Ballast $60.00

20 Ballast Life (hours) 50000

21 Number of fixtures 6

22 Maintenance Cost Per Year $13.48

Proposed Ballasts
23 Ballasts Per Fixture 1

24 Annual Run Hours 1,872

25 Cost Per Ballast $16.88

26 Ballast Life (hours) 50000

27 Number of fixtures 6

28 Maintenance Cost Per Year $3.79

Total Savings
29 Maintenance Savings $9.69



LIGHTING RETROFIT
Ice Rink

Project No.: 3008-09NFT

Measure Summary Table

20-Aug-10

Savings
Annual Demand Savings 10.8 kW/Year

Electrical Energy Savings 2,103 kWh/Year

Fossil Fuel Savings (2) mmBtu/Year

Operational & Maintenance Savings $8 Per Year

Energy Savings ($) $269 Per Year

Total Energy & O&M Savings $277 Per Year

Project Costs
Total Measure Cost $1,844

Payback
Simple Payback 6.7                          Year(s)

Potential Incentives $1,620
Simple Payback with Incentives 0.8 Year(s)



Ice Rink

Measure # Measure # Measure # Measure # Measure #

LIGHTING DESCRIPTION 1 2 3 4 5
1 Existing Equipment 3-F32T8/1-EB 3-F32T8/1-EB 1-MH1000/1-EMB 1-MH400/1-EMB 1-F32T8/1-EB

2 Replacement Equipment Included in Recommended Proj. Included in Recommended Proj. Included in Recommended Proj. Included in Recommended Proj. 1-F28T8/1-NEB/RETRO/WRAP

3 fixture code CT8-RFLB CT8-RFLB-2T MH1000-HT5 MH400-DT5 Z-AT8W

4 Floor/Room 0

5 Lowest Recorded Lighting Level @Task 0

6 Min. Required Lighting Level for Task

7 Total Annual Hours 2,572

CONNECTED KW/LUMINAIRE

8 Existing Luminaire kW 0.032

9 New Luminaire kW 0.024

KW/KWH SAVINGS

10 # of Existing Units 97

11 # of New Units 97

12 Total Existing Connected kW 3.104

13 Total New Connected kW 2.363

14 Total Customer Monthly kW Savings 0.741

15 Total Existing Annual kWh 7981.980

16 Total New Annual kWh 6076.282

17 Total Customer Annual kWh Savings 1906

MEASURE INSTALLATION COST

18 Material Cost Each $16.35

19 Installation Cost Each $0.00

20 Total Material & Installation Cost Each $0.00

21 Total Material Cost $1,585.95

22 Total Installation Cost $0.00

23 Total Material & Installation Cost $1,585.95

HAZARDOUS MATERIAL DISPOSAL COST

24 Total # Haz.Mat. Ballasts To Be Disposed 97

25 Total # Lamps 97

26 Total Cost for Disposal $0.00

PROJECT COST

27 Including Costs - Before Rebates $1,585.95

28 Total Rebates $1,455.00

29 Including Costs - After Rebates $130.95

ANNUAL BILL SAVINGS

30 Calculated Bill Savings $239.19

31 Payback Before Rebates (Years) 6.6

32 Payback After Rebates (Years) 0.5



Ice Rink

LIGHTING DESCRIPTION
1 Existing Equipment

2 Replacement Equipment

3 fixture code

4 Floor/Room

5 Lowest Recorded Lighting Level @Task

6 Min. Required Lighting Level for Task

7 Total Annual Hours

CONNECTED KW/LUMINAIRE

8 Existing Luminaire kW

9 New Luminaire kW

KW/KWH SAVINGS

10 # of Existing Units

11 # of New Units

12 Total Existing Connected kW

13 Total New Connected kW

14 Total Customer Monthly kW Savings

15 Total Existing Annual kWh

16 Total New Annual kWh

17 Total Customer Annual kWh Savings

MEASURE INSTALLATION COST

18 Material Cost Each

19 Installation Cost Each

20 Total Material & Installation Cost Each

21 Total Material Cost

22 Total Installation Cost

23 Total Material & Installation Cost

HAZARDOUS MATERIAL DISPOSAL COST

24 Total # Haz.Mat. Ballasts To Be Disposed

25 Total # Lamps

26 Total Cost for Disposal

PROJECT COST

27 Including Costs - Before Rebates

28 Total Rebates 

29 Including Costs - After Rebates

ANNUAL BILL SAVINGS

30 Calculated Bill Savings

31 Payback Before Rebates (Years)

32 Payback After Rebates (Years)

Measure # Measure # Measure #

6 7 8
2-F32T8/1-EB 2-F32T8/1-EB 4-F32T8/1-EB

2-F28T8/1-NEB/RETRO 2-F28T8/1-NEB/RETRO 4-F28T8/1-NEB/RETRO

Z-BT8 Z-BT8WL Z-DT8I

0 0 0

0 0 0

3,010 3,010 860

0.058 0.058 0.114

0.049 0.049 0.097

2 1 8

2 1 8

0.116 0.058 0.912

0.097 0.049 0.780

0.019 0.009 0.132

349.212 174.606 784.436

293.338 147.512 670.486

56 27 114

$18.45 $18.45 $25.28

$0.00 $0.00 $0.00

$0.00 $0.00 $0.00

$36.90 $18.45 $202.24

$0.00 $0.00 $0.00

$36.90 $18.45 $202.24

2 1 8

4 2 32

$0.00 $0.00 $0.00

$36.90 $18.45 $202.24

$30.00 $15.00 $120.00

$6.90 $3.45 $82.24

$6.74 $3.27 $21.92

5.5 5.6 9.2

1.0 1.1 3.8



Ice Rink
Ice Rink Measure # Measure # Measure # Measure # Measure #
Operation & Maintenance 1 2 3 4 5

1 Existing Equipment 1-F32T8/1-EB

2 Replacement Equipment 1-F28T8/1-NEB/RETRO/WRAP

3 fixture code Z-AT8W

Current Lamps
4 Lamps Per Fixture 1

5 Annual Run Hours 2,572

6 Cost Per Lamp $2.10

7 Lamp Life (hours) 20000

8 Number of fixtures 97

9 Maintenance Cost Per Year $26.19

Proposed Lamps
10 Lamps Per Fixture 1

11 Annual Run Hours 2,572

12 Cost Per Lamp $2.10

13 Lamp Life (hours) 20000

14 Number of fixtures 97

15 Maintenance Cost Per Year $26.19

Total Savings
16 Maintenance Savings $0.00

Current Ballasts
17 Ballasts Per Fixture 1

18 Annual Run Hours 2,572

19 Cost Per Ballast $15.80

20 Ballast Life (hours) 50000

21 Number of fixtures 97

22 Maintenance Cost Per Year $78.82

Proposed Ballasts
23 Ballasts Per Fixture 1

24 Annual Run Hours 2,572

25 Cost Per Ballast $14.25

26 Ballast Life (hours) 50000

27 Number of fixtures 97

28 Maintenance Cost Per Year $71.09

Total Savings
29 Maintenance Savings $7.73



Ice Rink
Ice Rink
Operation & Maintenance

1 Existing Equipment

2 Replacement Equipment

3 fixture code

Current Lamps
4 Lamps Per Fixture

5 Annual Run Hours

6 Cost Per Lamp

7 Lamp Life (hours)

8 Number of fixtures

9 Maintenance Cost Per Year

Proposed Lamps
10 Lamps Per Fixture

11 Annual Run Hours

12 Cost Per Lamp

13 Lamp Life (hours)

14 Number of fixtures

15 Maintenance Cost Per Year

Total Savings
16 Maintenance Savings

Current Ballasts
17 Ballasts Per Fixture

18 Annual Run Hours

19 Cost Per Ballast

20 Ballast Life (hours)

21 Number of fixtures

22 Maintenance Cost Per Year

Proposed Ballasts
23 Ballasts Per Fixture

24 Annual Run Hours

25 Cost Per Ballast

26 Ballast Life (hours)

27 Number of fixtures

28 Maintenance Cost Per Year

Total Savings
29 Maintenance Savings

Measure # Measure # Measure #
6 7 8

2-F32T8/1-EB 2-F32T8/1-EB 4-F32T8/1-EB

2-F28T8/1-NEB/RETRO 2-F28T8/1-NEB/RETRO 4-F28T8/1-NEB/RETRO

Z-BT8 Z-BT8WL Z-DT8I

2 2 4

3,010 3,010 860

$2.10 $2.10 $2.10

20000 20000 20000

2 1 8

$1.26 $0.63 $2.89

2 2 4

3,010 3,010 860

$2.10 $2.10 $2.10

20000 20000 20000

2 1 8

$1.26 $0.63 $2.89

$0.00 $0.00 $0.00

1 1 1

3,010 3,010 860

$15.80 $15.80 $15.80

50000 50000 50000

2 1 8

$1.90 $0.95 $2.17

1 1 1

3,010 3,010 860

$14.25 $14.25 $16.88

50000 50000 50000

2 1 8

$1.72 $0.86 $2.32

$0.19 $0.09 -$0.15



LIGHTING RETROFIT
Town Hall

Project No.: 3008-09NFT

Measure Summary Table

20-Aug-10

Savings
Annual Demand Savings 11.2 kW/Year

Electrical Energy Savings 2,022 kWh/Year

Fossil Fuel Savings (2) mmBtu/Year

Operational & Maintenance Savings ($124) Per Year

Energy Savings ($) $209 Per Year

Total Energy & O&M Savings $85 Per Year

Project Costs
Total Measure Cost $1,877

Payback
Simple Payback 22.2                        Year(s)

Potential Incentives $1,395
Simple Payback with Incentives 5.7 Year(s)



Town Hall

Measure # Measure # Measure # Measure # Measure # Measure #

LIGHTING DESCRIPTION 1 2 3 4 5 6
1 Existing Equipment 2-F32T8/1-EB 4-F32T8/1-EB 2-CF17W/DRM 2-F20T12/1-SMB 2-F32T8/1-EB 3-F32T8/1-EB

2 Replacement Equipment Included in Recommended Proj. Included in Recommended Proj. Leave as is 2-F15T8/1-EB/RETRO 2-F28T8/1-EB/RETRO 3-F28T8/1-EB/RETRO

3 fixture code BU-RFL(CCC) DT8-RFL(C) Z-B(CFDRM) ZBBBT8 ZBT8 ZCT8

4 Floor/Room 0 0 0 0

5 Lowest Recorded Lighting Level @Task 0 0 0 0

6 Min. Required Lighting Level for Task

7 Total Annual Hours 936 3,276 2,303 1,805

CONNECTED KW/LUMINAIRE

8 Existing Luminaire kW 0.037 0.030 0.058 0.086

9 New Luminaire kW 0.037 0.026 0.049 0.075

KW/KWH SAVINGS

10 # of Existing Units 1 11 64 28

11 # of New Units 1 11 64 28

12 Total Existing Connected kW 0.037 0.325 3.712 2.408

13 Total New Connected kW 0.037 0.287 3.136 2.100

14 Total Customer Monthly kW Savings 0.000 0.038 0.576 0.308

15 Total Existing Annual kWh 35.006 1065.945 8550.360 4346.784

16 Total New Annual kWh 35.006 940.540 7223.580 3790.800

17 Total Customer Annual kWh Savings 0 125 1327 556

MEASURE INSTALLATION COST

18 Material Cost Each $0.00 $4.70 $18.45 $22.10

19 Installation Cost Each $0.00 $0.00 $0.00 $0.00

20 Total Material & Installation Cost Each $0.00 $0.00 $0.00 $0.00

21 Total Material Cost $0.00 $51.70 $1,180.80 $618.80

22 Total Installation Cost $0.00 $0.00 $0.00 $0.00

23 Total Material & Installation Cost $0.00 $51.70 $1,180.80 $618.80

HAZARDOUS MATERIAL DISPOSAL COST

24 Total # Haz.Mat. Ballasts To Be Disposed 0 0 0 0

25 Total # Lamps 0 0 0 0

26 Total Cost for Disposal $0.00 $0.00 $0.00 $0.00

PROJECT COST

27 Including Costs - Before Rebates $0.00 $51.70 $1,180.80 $618.80

28 Total Rebates $0.00 $0.00 $960.00 $420.00

29 Including Costs - After Rebates $0.00 $51.70 $220.80 $198.80

ANNUAL BILL SAVINGS

30 Calculated Bill Savings $0.00 $11.24 $133.72 $61.79

31 Payback Before Rebates (Years) 0.0 4.6 8.8 10.0

32 Payback After Rebates (Years) 0.0 4.6 1.7 3.2



Town Hall

LIGHTING DESCRIPTION
1 Existing Equipment

2 Replacement Equipment

3 fixture code

4 Floor/Room

5 Lowest Recorded Lighting Level @Task

6 Min. Required Lighting Level for Task

7 Total Annual Hours

CONNECTED KW/LUMINAIRE

8 Existing Luminaire kW

9 New Luminaire kW

KW/KWH SAVINGS

10 # of Existing Units

11 # of New Units

12 Total Existing Connected kW

13 Total New Connected kW

14 Total Customer Monthly kW Savings

15 Total Existing Annual kWh

16 Total New Annual kWh

17 Total Customer Annual kWh Savings

MEASURE INSTALLATION COST

18 Material Cost Each

19 Installation Cost Each

20 Total Material & Installation Cost Each

21 Total Material Cost

22 Total Installation Cost

23 Total Material & Installation Cost

HAZARDOUS MATERIAL DISPOSAL COST

24 Total # Haz.Mat. Ballasts To Be Disposed

25 Total # Lamps

26 Total Cost for Disposal

PROJECT COST

27 Including Costs - Before Rebates

28 Total Rebates 

29 Including Costs - After Rebates

ANNUAL BILL SAVINGS

30 Calculated Bill Savings

31 Payback Before Rebates (Years)

32 Payback After Rebates (Years)

Measure #

7
4-F32T8/1-EB

4-F28T8/1-EB/RETRO

ZDT8

0

0

936

0.112

0.097

1

1

0.112

0.097

0.015

104.832

90.792

14

$25.28

$0.00

$0.00

$25.28

$0.00

$25.28

0

0

$0.00

$25.28

$15.00

$10.28

$2.18

11.6

4.7



Town Hall
Town Hall Measure # Measure # Measure # Measure # Measure # Measure #
Operation & Maintenance 1 2 3 4 5 6

1 Existing Equipment 2-F32T8/1-EB 4-F32T8/1-EB 2-CF17W/DRM 2-F20T12/1-SMB 2-F32T8/1-EB 3-F32T8/1-EB

2 Replacement Equipment Included in Recommended Proj. Included in Recommended Proj. Leave as is 2-F15T8/1-EB/RETRO 2-F28T8/1-EB/RETRO 3-F28T8/1-EB/RETRO

3 fixture code BU-RFL(CCC) DT8-RFL(C) Z-B(CFDRM) ZBBBT8 ZBT8 ZCT8

Current Lamps
4 Lamps Per Fixture 0 0 0 0

5 Annual Run Hours 936 3,276 2,303 1,805

6 Cost Per Lamp $0.00 $2.10 $2.10 $2.10

7 Lamp Life (hours) 0 20000 20000 20000

8 Number of fixtures 1 11 64 28

9 Maintenance Cost Per Year $0.00 $0.00 $0.00 $0.00

Proposed Lamps
10 Lamps Per Fixture 0 2 2 3

11 Annual Run Hours 936 3,276 2,303 1,805

12 Cost Per Lamp 0 $2.35 $2.10 $2.10

13 Lamp Life (hours) 0 20000 20000 20000

14 Number of fixtures 1 11 64 28

15 Maintenance Cost Per Year $0.00 $8.47 $30.96 $15.92

Total Savings
16 Maintenance Savings $0.00 -$8.47 -$30.96 -$15.92

Current Ballasts
17 Ballasts Per Fixture 0 0 0 0

18 Annual Run Hours 936 3,276 2,303 1,805

19 Cost Per Ballast $0.00 $14.25 $14.25 $15.80

20 Ballast Life (hours) 0 50000 50000 50000

21 Number of fixtures 1 11 64 28

22 Maintenance Cost Per Year $0.00 $0.00 $0.00 $0.00

Proposed Ballasts
23 Ballasts Per Fixture 0 1 1 1

24 Annual Run Hours 936 3,276 2,303 1,805

25 Cost Per Ballast $0.00 $14.25 $14.25 $15.80

26 Ballast Life (hours) 0 50000 50000 50000

27 Number of fixtures 1 11 64 28

28 Maintenance Cost Per Year $0.00 $10.27 $42.01 $15.97

Total Savings
29 Maintenance Savings $0.00 -$10.27 -$42.01 -$15.97



Town Hall
Town Hall
Operation & Maintenance

1 Existing Equipment

2 Replacement Equipment

3 fixture code

Current Lamps
4 Lamps Per Fixture

5 Annual Run Hours

6 Cost Per Lamp

7 Lamp Life (hours)

8 Number of fixtures

9 Maintenance Cost Per Year

Proposed Lamps
10 Lamps Per Fixture

11 Annual Run Hours

12 Cost Per Lamp

13 Lamp Life (hours)

14 Number of fixtures

15 Maintenance Cost Per Year

Total Savings
16 Maintenance Savings

Current Ballasts
17 Ballasts Per Fixture

18 Annual Run Hours

19 Cost Per Ballast

20 Ballast Life (hours)

21 Number of fixtures

22 Maintenance Cost Per Year

Proposed Ballasts
23 Ballasts Per Fixture

24 Annual Run Hours

25 Cost Per Ballast

26 Ballast Life (hours)

27 Number of fixtures

28 Maintenance Cost Per Year

Total Savings
29 Maintenance Savings

Measure #
7

4-F32T8/1-EB

4-F28T8/1-EB/RETRO

ZDT8

0

936

$2.10

20000

1

$0.00

4

936

$2.10

20000

1

$0.39

-$0.39

0

936

$16.88

50000

1

$0.00

1

936

$16.88

50000

1

$0.32

-$0.32



LIGHTING RETROFIT
Buildings & Grounds
Project No.: 3008-09NFT

Measure Summary Table

20-Aug-10

Savings
Annual Demand Savings 39.2 kW/Year

Electrical Energy Savings 5,388 kWh/Year

Fossil Fuel Savings (5) mmBtu/Year

Operational & Maintenance Savings $0 Per Year

Energy Savings ($) $711 Per Year

Total Energy & O&M Savings $711 Per Year

Project Costs
Total Measure Cost $1,157

Payback
Simple Payback 1.6                          Year(s)

Potential Incentives $855
Simple Payback with Incentives 0.4 Year(s)



Buildings & Grounds

Measure # Measure # Measure # Measure # Measure #

LIGHTING DESCRIPTION 1 2 3 4 5
1 Existing Equipment 2-F96T12/1-SMB 4-F32T8/1-EB INC 60W 1-MH400/1-EMB 1-MH400/1-EMB

2 Replacement Equipment Included in Recommended Proj. Included in Recommended Proj. Included in Recommended Proj. Included in Recommended Proj. Included in Recommended Proj.

3 fixture code B8 DT8TR-RFLC I60FLD MH400-B8I MH400-FT8

4 Floor/Room

5 Lowest Recorded Lighting Level @Task

6 Min. Required Lighting Level for Task

7 Total Annual Hours

CONNECTED KW/LUMINAIRE

8 Existing Luminaire kW

9 New Luminaire kW

KW/KWH SAVINGS

10 # of Existing Units

11 # of New Units

12 Total Existing Connected kW

13 Total New Connected kW

14 Total Customer Monthly kW Savings

15 Total Existing Annual kWh

16 Total New Annual kWh

17 Total Customer Annual kWh Savings

MEASURE INSTALLATION COST

18 Material Cost Each

19 Installation Cost Each

20 Total Material & Installation Cost Each

21 Total Material Cost

22 Total Installation Cost

23 Total Material & Installation Cost

HAZARDOUS MATERIAL DISPOSAL COST

24 Total # Haz.Mat. Ballasts To Be Disposed

25 Total # Lamps

26 Total Cost for Disposal

PROJECT COST

27 Including Costs - Before Rebates

28 Total Rebates 

29 Including Costs - After Rebates

ANNUAL BILL SAVINGS

30 Calculated Bill Savings

31 Payback Before Rebates (Years)

32 Payback After Rebates (Years)



Buildings & Grounds

LIGHTING DESCRIPTION
1 Existing Equipment

2 Replacement Equipment

3 fixture code

4 Floor/Room

5 Lowest Recorded Lighting Level @Task

6 Min. Required Lighting Level for Task

7 Total Annual Hours

CONNECTED KW/LUMINAIRE

8 Existing Luminaire kW

9 New Luminaire kW

KW/KWH SAVINGS

10 # of Existing Units

11 # of New Units

12 Total Existing Connected kW

13 Total New Connected kW

14 Total Customer Monthly kW Savings

15 Total Existing Annual kWh

16 Total New Annual kWh

17 Total Customer Annual kWh Savings

MEASURE INSTALLATION COST

18 Material Cost Each

19 Installation Cost Each

20 Total Material & Installation Cost Each

21 Total Material Cost

22 Total Installation Cost

23 Total Material & Installation Cost

HAZARDOUS MATERIAL DISPOSAL COST

24 Total # Haz.Mat. Ballasts To Be Disposed

25 Total # Lamps

26 Total Cost for Disposal

PROJECT COST

27 Including Costs - Before Rebates

28 Total Rebates 

29 Including Costs - After Rebates

ANNUAL BILL SAVINGS

30 Calculated Bill Savings

31 Payback Before Rebates (Years)

32 Payback After Rebates (Years)

Measure # Measure # Measure # Measure # Measure # Measure # Measure #

6 7 8 9 10 11 12
1-MH400/1-EMB 1-F32T8/1-EB 2-F17T8/1-EB 2-F32T8/1-EB 2-F96T12/1-SMB CF 20W 4-F32T8/1-EB

Included in Recommended Proj. 1-F28T8/1-NEB/RETRO 2-F15T8/1-EB/RETRO 2-F28T8/1-NEB/RETRO 2-F28T8/1-NEB/RETRO Leave as is 4-F28T8/1-NEB/RETRO

MH400-Remove Z-B(A)T8I Z-BBBT8 Z-BT8I Z-BT8I8 Z-CF Z-DT8I8

0 0 0 0 0 0

0 0 0 0 0 0

1,720 1,720 1,720 1,720 2,365 1,630

0.029 0.033 0.058 0.118 0.023 0.236

0.024 0.026 0.049 0.049 0.023 0.097

1 29 2 6 6 19

1 29 2 6 6 19

0.029 0.957 0.116 0.708 0.138 4.484

0.024 0.757 0.098 0.292 0.138 1.851

0.004 0.200 0.018 0.416 0.000 2.633

49.027 1646.283 199.549 1217.940 326.418 7307.640

41.905 1302.060 168.819 502.865 326.418 3017.188

7 344 31 715 0 4290

$16.35 $18.95 $18.45 $0.00 $25.28

$0.00 $0.00 $0.00 $0.00 $0.00

$0.00 $0.00 $0.00 $0.00 $0.00 $0.00

$16.35 $549.55 $0.00 $110.70 $0.00 $480.32

$0.00 $0.00 $0.00 $0.00 $0.00 $0.00

$16.35 $549.55 $0.00 $110.70 $0.00 $480.32

1 29 2 6 0 19

1 58 4 12 0 76

$0.00 $0.00 $0.00 $0.00 $0.00 $0.00

$16.35 $549.55 $0.00 $110.70 $0.00 $480.32

$15.00 $435.00 $30.00 $90.00 $0.00 $285.00

$1.35 $114.55 ($30.00) $20.70 $0.00 $195.32

$0.98 $47.35 $4.23 $98.36 $0.00 $605.76

16.7 11.6 0.0 1.1 0.0 0.8

1.4 2.4 -7.1 0.2 0.0 0.3



Buildings & Grounds
Buildings & Grounds Measure # Measure # Measure # Measure # Measure #
Operation & Maintenance 1 2 3 4 5

1 Existing Equipment 2-F96T12/1-SMB 4-F32T8/1-EB INC 60W 1-MH400/1-EMB 1-MH400/1-EMB

2 Replacement Equipment Included in Recommended Proj. Included in Recommended Proj. Included in Recommended Proj. Included in Recommended Proj. Included in Recommended Proj.

3 fixture code B8 DT8TR-RFLC I60FLD MH400-B8I MH400-FT8

Current Lamps
4 Lamps Per Fixture

5 Annual Run Hours

6 Cost Per Lamp

7 Lamp Life (hours)

8 Number of fixtures

9 Maintenance Cost Per Year

Proposed Lamps
10 Lamps Per Fixture

11 Annual Run Hours

12 Cost Per Lamp

13 Lamp Life (hours)

14 Number of fixtures

15 Maintenance Cost Per Year

Total Savings
16 Maintenance Savings

Current Ballasts
17 Ballasts Per Fixture

18 Annual Run Hours

19 Cost Per Ballast

20 Ballast Life (hours)

21 Number of fixtures

22 Maintenance Cost Per Year

Proposed Ballasts
23 Ballasts Per Fixture

24 Annual Run Hours

25 Cost Per Ballast

26 Ballast Life (hours)

27 Number of fixtures

28 Maintenance Cost Per Year

Total Savings
29 Maintenance Savings



Buildings & Grounds
Buildings & Grounds
Operation & Maintenance

1 Existing Equipment

2 Replacement Equipment

3 fixture code

Current Lamps
4 Lamps Per Fixture

5 Annual Run Hours

6 Cost Per Lamp

7 Lamp Life (hours)

8 Number of fixtures

9 Maintenance Cost Per Year

Proposed Lamps
10 Lamps Per Fixture

11 Annual Run Hours

12 Cost Per Lamp

13 Lamp Life (hours)

14 Number of fixtures

15 Maintenance Cost Per Year

Total Savings
16 Maintenance Savings

Current Ballasts
17 Ballasts Per Fixture

18 Annual Run Hours

19 Cost Per Ballast

20 Ballast Life (hours)

21 Number of fixtures

22 Maintenance Cost Per Year

Proposed Ballasts
23 Ballasts Per Fixture

24 Annual Run Hours

25 Cost Per Ballast

26 Ballast Life (hours)

27 Number of fixtures

28 Maintenance Cost Per Year

Total Savings
29 Maintenance Savings

Measure # Measure # Measure # Measure # Measure # Measure # Measure #
6 7 8 9 10 11 12

1-MH400/1-EMB 1-F32T8/1-EB 2-F17T8/1-EB 2-F32T8/1-EB 2-F96T12/1-SMB CF 20W 4-F32T8/1-EB

Included in Recommended Proj. 1-F28T8/1-NEB/RETRO 2-F15T8/1-EB/RETRO 2-F28T8/1-NEB/RETRO 2-F28T8/1-NEB/RETRO Leave as is 4-F28T8/1-NEB/RETRO

MH400-Remove Z-B(A)T8I Z-BBBT8 Z-BT8I Z-BT8I8 Z-CF Z-DT8I8

1 2 2 2 0 4

1,720 1,720 1,720 1,720 2,365 1,630

$2.10 $2.35 $2.10 $2.10 $0.00 $2.10

20000 20000 20000 20000 0 20000

1 29 2 6 6 19

$0.18 $11.72 $0.72 $2.17 $0.00 $13.01

1 2 2 2 0 4

1,720 1,720 1,720 1,720 2,365 1,630

$2.10 $2.35 $2.10 $2.10 0 $2.10

20000 20000 20000 20000 0 20000

1 29 2 6 6 19

$0.18 $11.72 $0.72 $2.17 $0.00 $13.01

$0.00 $0.00 $0.00 $0.00 $0.00 $0.00

1 1 1 1 0 1

1,720 1,720 1,720 1,720 2,365 1,630

$14.25 $14.25 $14.25 $14.25 $0.00 $14.25

50000 50000 50000 50000 0 50000

1 29 2 6 6 19

$0.49 $14.22 $0.98 $2.94 $0.00 $8.82

1 1 1 1 0 1

1,720 1,720 1,720 1,720 2,365 1,630

$14.25 $14.25 $14.25 $14.25 $0.00 $14.25

50000 50000 50000 50000 0 50000

1 29 2 6 6 19

$0.49 $14.22 $0.98 $2.94 $0.00 $8.82

$0.00 $0.00 $0.00 $0.00 $0.00 $0.00



LIGHTING RETROFIT
Pro Shop

Project No.: 3008-09NFT

Measure Summary Table

20-Aug-10

Savings
Annual Demand Savings 3.1 kW/Year

Electrical Energy Savings 421 kWh/Year

Fossil Fuel Savings (0) mmBtu/Year

Operational & Maintenance Savings $0 Per Year

Energy Savings ($) $50 Per Year

Total Energy & O&M Savings $50 Per Year

Project Costs
Total Measure Cost $531

Payback
Simple Payback 10.6                        Year(s)

Potential Incentives $420
Simple Payback with Incentives 2.2 Year(s)



Pro Shop

Measure # Measure # Measure # Measure # Measure # Measure #

LIGHTING DESCRIPTION 1 2 3 4 5 6
1 Existing Equipment 1-F32T8/1-EB 2-F17T8/1-EB 2-F32T8/1-EB 2-F32T8/1-EB 2-F32T8/1-EB CF 20W

2 Replacement Equipment 1-F28T8/1-NEB/RETRO 2-F15T8/1-NEB/RETRO 2-F28T8/1-NEB/RETRO 2-F28T8/1-NEB/RETRO 2-F28T8/1-NEB/RETRO Leave as is

3 fixture code Z-AT8W Z-BBBT8TR Z-BT8TR Z-BT8TR1 Z-BT8W Z-CF

4 Floor/Room 0 0 0 0 0 0

5 Lowest Recorded Lighting Level @Task 0 0 0 0 0 0

6 Min. Required Lighting Level for Task

7 Total Annual Hours 860 1,720 1,720 1,720 1,634 1,720

CONNECTED KW/LUMINAIRE

8 Existing Luminaire kW 0.032 0.033 0.058 0.058 0.058 0.023

9 New Luminaire kW 0.024 0.026 0.049 0.049 0.049 0.023

KW/KWH SAVINGS

10 # of Existing Units 2 1 4 12 10 1

11 # of New Units 2 1 4 12 10 1

12 Total Existing Connected kW 0.064 0.033 0.232 0.696 0.580 0.023

13 Total New Connected kW 0.048 0.026 0.196 0.588 0.490 0.023

14 Total Customer Monthly kW Savings 0.016 0.007 0.036 0.108 0.090 0.000

15 Total Existing Annual kWh 55.048 56.768 399.099 1197.297 947.860 39.566

16 Total New Annual kWh 41.286 44.727 337.170 1011.510 800.778 39.566

17 Total Customer Annual kWh Savings 14 12 62 186 147 0

MEASURE INSTALLATION COST

18 Material Cost Each $16.35 $18.95 $18.45 $18.45 $18.45

19 Installation Cost Each $0.00 $0.00 $0.00 $0.00 $0.00

20 Total Material & Installation Cost Each $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

21 Total Material Cost $32.70 $18.95 $73.80 $221.40 $184.50 $0.00

22 Total Installation Cost $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

23 Total Material & Installation Cost $32.70 $18.95 $73.80 $221.40 $184.50 $0.00

HAZARDOUS MATERIAL DISPOSAL COST

24 Total # Haz.Mat. Ballasts To Be Disposed 2 1 4 12 10 0

25 Total # Lamps 2 2 8 24 20 0

26 Total Cost for Disposal $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

PROJECT COST

27 Including Costs - Before Rebates $32.70 $18.95 $73.80 $221.40 $184.50 $0.00

28 Total Rebates $30.00 $0.00 $60.00 $180.00 $150.00 $0.00

29 Including Costs - After Rebates $2.70 $18.95 $13.80 $41.40 $34.50 $0.00

ANNUAL BILL SAVINGS

30 Calculated Bill Savings $2.30 $1.41 $7.26 $21.78 $17.63 $0.00

31 Payback Before Rebates (Years) 14.2 13.4 10.2 10.2 10.5 0.0

32 Payback After Rebates (Years) 1.2 13.4 1.9 1.9 2.0 0.0



Pro Shop
Pro Shop Measure # Measure # Measure # Measure # Measure # Measure #
Operation & Maintenance 1 2 3 4 5 6

1 Existing Equipment 1-F32T8/1-EB 2-F17T8/1-EB 2-F32T8/1-EB 2-F32T8/1-EB 2-F32T8/1-EB CF 20W

2 Replacement Equipment 1-F28T8/1-NEB/RETRO 2-F15T8/1-NEB/RETRO 2-F28T8/1-NEB/RETRO 2-F28T8/1-NEB/RETRO 2-F28T8/1-NEB/RETRO Leave as is

3 fixture code Z-AT8W Z-BBBT8TR Z-BT8TR Z-BT8TR1 Z-BT8W Z-CF

Current Lamps
4 Lamps Per Fixture 1 2 2 2 2 0

5 Annual Run Hours 860 1,720 1,720 1,720 1,634 1,720

6 Cost Per Lamp $2.10 $2.35 $2.10 $2.10 $2.10 $0.00

7 Lamp Life (hours) 20000 20000 20000 20000 20000 0

8 Number of fixtures 2 1 4 12 10 1

9 Maintenance Cost Per Year $0.18 $0.40 $1.45 $4.34 $3.43 $0.00

Proposed Lamps
10 Lamps Per Fixture 1 2 2 2 2 0

11 Annual Run Hours 860 1,720 1,720 1,720 1,634 1,720

12 Cost Per Lamp $2.10 $2.35 $2.10 $2.10 $2.10 0

13 Lamp Life (hours) 20000 20000 20000 20000 20000 0

14 Number of fixtures 2 1 4 12 10 1

15 Maintenance Cost Per Year $0.18 $0.40 $1.45 $4.34 $3.43 $0.00

Total Savings
16 Maintenance Savings $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Current Ballasts
17 Ballasts Per Fixture 1 1 1 1 1 0

18 Annual Run Hours 860 1,720 1,720 1,720 1,634 1,720

19 Cost Per Ballast $14.25 $14.25 $14.25 $14.25 $14.25 $0.00

20 Ballast Life (hours) 50000 50000 50000 50000 50000 0

21 Number of fixtures 2 1 4 12 10 1

22 Maintenance Cost Per Year $0.49 $0.49 $1.96 $5.88 $4.66 $0.00

Proposed Ballasts
23 Ballasts Per Fixture 1 1 1 1 1 0

24 Annual Run Hours 860 1,720 1,720 1,720 1,634 1,720

25 Cost Per Ballast $14.25 $14.25 $14.25 $14.25 $14.25 $0.00

26 Ballast Life (hours) 50000 50000 50000 50000 50000 0

27 Number of fixtures 2 1 4 12 10 1

28 Maintenance Cost Per Year $0.49 $0.49 $1.96 $5.88 $4.66 $0.00

Total Savings
29 Maintenance Savings $0.00 $0.00 $0.00 $0.00 $0.00 $0.00



LIGHTING RETROFIT
Maintenance Building

Project No.: 3008-09NFT

Measure Summary Table

20-Aug-10

Savings
Annual Demand Savings 2.6 kW/Year

Electrical Energy Savings 378 kWh/Year

Fossil Fuel Savings (0) mmBtu/Year

Operational & Maintenance Savings $0 Per Year

Energy Savings ($) $44 Per Year

Total Energy & O&M Savings $44 Per Year

Project Costs
Total Measure Cost $331

Payback
Simple Payback 7.5                          Year(s)

Potential Incentives $225
Simple Payback with Incentives 2.4 Year(s)



Maintenance Building

Measure # Measure # Measure #

LIGHTING DESCRIPTION 1 2 3
1 Existing Equipment 2-F40T12/1-SMB 2-F32T8/1-EB 4-F32T8/1-EB

2 Replacement Equipment 2-F32T8/1-EB/RETRO 2-F28T8/1-NEB/RETRO 4-F28T8/1-NEB/RETRO

3 fixture code BI Z-BT8I Z-DT8TI

4 Floor/Room 0 0 0

5 Lowest Recorded Lighting Level @Task 0 0 0

6 Min. Required Lighting Level for Task

7 Total Annual Hours 1,720 1,720 1,720

CONNECTED KW/LUMINAIRE

8 Existing Luminaire kW 0.074 0.058 0.114

9 New Luminaire kW 0.058 0.049 0.097

KW/KWH SAVINGS

10 # of Existing Units 3 4 8

11 # of New Units 3 4 8

12 Total Existing Connected kW 0.222 0.232 0.912

13 Total New Connected kW 0.174 0.196 0.776

14 Total Customer Monthly kW Savings 0.048 0.036 0.136

15 Total Existing Annual kWh 381.251 399.099 1568.872

16 Total New Annual kWh 299.324 337.170 1334.917

17 Total Customer Annual kWh Savings 82 62 234

MEASURE INSTALLATION COST

18 Material Cost Each $18.45 $18.45 $25.28

19 Installation Cost Each $0.00 $0.00 $0.00

20 Total Material & Installation Cost Each $0.00 $0.00 $0.00

21 Total Material Cost $55.35 $73.80 $202.24

22 Total Installation Cost $0.00 $0.00 $0.00

23 Total Material & Installation Cost $55.35 $73.80 $202.24

HAZARDOUS MATERIAL DISPOSAL COST

24 Total # Haz.Mat. Ballasts To Be Disposed 3 4 8

25 Total # Lamps 6 8 32

26 Total Cost for Disposal $0.00 $0.00 $0.00

PROJECT COST

27 Including Costs - Before Rebates $55.35 $73.80 $202.24

28 Total Rebates $45.00 $60.00 $120.00

29 Including Costs - After Rebates $10.35 $13.80 $82.24

ANNUAL BILL SAVINGS

30 Calculated Bill Savings $9.60 $7.26 $27.43

31 Payback Before Rebates (Years) 5.8 10.2 7.4

32 Payback After Rebates (Years) 1.1 1.9 3.0



Maintenance Building
Maintenance Building Measure # Measure # Measure #
Operation & Maintenance 1 2 3

1 Existing Equipment 2-F40T12/1-SMB 2-F32T8/1-EB 4-F32T8/1-EB

2 Replacement Equipment 2-F32T8/1-EB/RETRO 2-F28T8/1-NEB/RETRO 4-F28T8/1-NEB/RETRO

3 fixture code BI Z-BT8I Z-DT8TI

Current Lamps
4 Lamps Per Fixture 2 2 4

5 Annual Run Hours 1,720 1,720 1,720

6 Cost Per Lamp $2.10 $2.10 $2.10

7 Lamp Life (hours) 20000 20000 20000

8 Number of fixtures 3 4 8

9 Maintenance Cost Per Year $1.08 $1.45 $5.78

Proposed Lamps
10 Lamps Per Fixture 2 2 4

11 Annual Run Hours 1,720 1,720 1,720

12 Cost Per Lamp $2.10 $2.10 $2.10

13 Lamp Life (hours) 20000 20000 20000

14 Number of fixtures 3 4 8

15 Maintenance Cost Per Year $1.08 $1.45 $5.78

Total Savings
16 Maintenance Savings $0.00 $0.00 $0.00

Current Ballasts
17 Ballasts Per Fixture 1 1 1

18 Annual Run Hours 1,720 1,720 1,720

19 Cost Per Ballast $14.25 $14.25 $16.88

20 Ballast Life (hours) 50000 50000 50000

21 Number of fixtures 3 4 8

22 Maintenance Cost Per Year $1.47 $1.96 $4.65

Proposed Ballasts
23 Ballasts Per Fixture 1 1 1

24 Annual Run Hours 1,720 1,720 1,720

25 Cost Per Ballast $14.25 $14.25 $16.88

26 Ballast Life (hours) 50000 50000 50000

27 Number of fixtures 3 4 8

28 Maintenance Cost Per Year $1.47 $1.96 $4.65

Total Savings
29 Maintenance Savings $0.00 $0.00 $0.00



LIGHTING RETROFIT
Highway Offices

Project No.: 3008-09NFT

Measure Summary Table

20-Aug-10

Savings
Annual Demand Savings 7.7 kW/Year

Electrical Energy Savings 1,090 kWh/Year

Fossil Fuel Savings (1) mmBtu/Year

Operational & Maintenance Savings $0 Per Year

Energy Savings ($) $139 Per Year

Total Energy & O&M Savings $139 Per Year

Project Costs
Total Measure Cost $1,316

Payback
Simple Payback 9.5                          Year(s)

Potential Incentives $1,125
Simple Payback with Incentives 1.4 Year(s)



Highway Offices

Measure # Measure # Measure # Measure # Measure #

LIGHTING DESCRIPTION 1 2 3 4 5
1 Existing Equipment 1-F20T12/1-SMB 1-F32T8/1-EB 2-F17T8/1-EB 2-F32T8/1-EB 2-F32T8/1-EB

2 Replacement Equipment 1-F15T8/1-NEB/RETRO 1-F28T8/1-NEB/RETRO 2-F15T8/1-NEB/RETRO 2-F28T8/1-NEB/RETRO 2-F28T8/1-NEB/RETRO

3 fixture code Z-AAAT8BA Z-AT8W Z-BBBT8TR Z-BT8TR Z-BT8VAB

4 Floor/Room 0 0 0 0 0

5 Lowest Recorded Lighting Level @Task 0 0 0 0 0

6 Min. Required Lighting Level for Task

7 Total Annual Hours 1,720 1,720 1,720 1,697 1,720

CONNECTED KW/LUMINAIRE

8 Existing Luminaire kW 0.025 0.032 0.033 0.058 0.058

9 New Luminaire kW 0.015 0.024 0.026 0.049 0.049

KW/KWH SAVINGS

10 # of Existing Units 1 32 3 37 2

11 # of New Units 1 32 3 37 2

12 Total Existing Connected kW 0.025 1.024 0.099 2.146 0.116

13 Total New Connected kW 0.015 0.768 0.078 1.813 0.098

14 Total Customer Monthly kW Savings 0.010 0.256 0.021 0.333 0.018

15 Total Existing Annual kWh 43.436 1761.540 170.305 3641.778 199.549

16 Total New Annual kWh 25.443 1321.155 134.696 3076.675 168.585

17 Total Customer Annual kWh Savings 18 440 36 565 31

MEASURE INSTALLATION COST

18 Material Cost Each $16.60 $16.35 $18.95 $18.45 $18.45

19 Installation Cost Each $0.00 $0.00 $0.00 $0.00 $0.00

20 Total Material & Installation Cost Each $0.00 $0.00 $0.00 $0.00 $0.00

21 Total Material Cost $16.60 $523.20 $56.85 $682.65 $36.90

22 Total Installation Cost $0.00 $0.00 $0.00 $0.00 $0.00

23 Total Material & Installation Cost $16.60 $523.20 $56.85 $682.65 $36.90

HAZARDOUS MATERIAL DISPOSAL COST

24 Total # Haz.Mat. Ballasts To Be Disposed 1 32 3 37 2

25 Total # Lamps 1 32 6 74 4

26 Total Cost for Disposal $0.00 $0.00 $0.00 $0.00 $0.00

PROJECT COST

27 Including Costs - Before Rebates $16.60 $523.20 $56.85 $682.65 $36.90

28 Total Rebates $15.00 $480.00 $45.00 $555.00 $30.00

29 Including Costs - After Rebates $1.60 $43.20 $11.85 $127.65 $6.90

ANNUAL BILL SAVINGS

30 Calculated Bill Savings $2.48 $60.58 $4.90 $78.24 $4.26

31 Payback Before Rebates (Years) 6.7 8.6 11.6 8.7 8.7

32 Payback After Rebates (Years) 0.6 0.7 2.4 1.6 1.6



Highway Offices
Highway Offices Measure # Measure # Measure # Measure # Measure #
Operation & Maintenance 1 2 3 4 5

1 Existing Equipment 1-F20T12/1-SMB 1-F32T8/1-EB 2-F17T8/1-EB 2-F32T8/1-EB 2-F32T8/1-EB

2 Replacement Equipment 1-F15T8/1-NEB/RETRO 1-F28T8/1-NEB/RETRO 2-F15T8/1-NEB/RETRO 2-F28T8/1-NEB/RETRO 2-F28T8/1-NEB/RETRO

3 fixture code Z-AAAT8BA Z-AT8W Z-BBBT8TR Z-BT8TR Z-BT8VAB

Current Lamps
4 Lamps Per Fixture 1 1 2 2 2

5 Annual Run Hours 1,720 1,720 1,720 1,697 1,720

6 Cost Per Lamp $2.35 $2.10 $2.35 $2.10 $2.10

7 Lamp Life (hours) 20000 20000 20000 20000 20000

8 Number of fixtures 1 32 3 37 2

9 Maintenance Cost Per Year $0.20 $5.78 $1.21 $13.19 $0.72

Proposed Lamps
10 Lamps Per Fixture 1 1 2 2 2

11 Annual Run Hours 1,720 1,720 1,720 1,697 1,720

12 Cost Per Lamp $2.35 $2.10 $2.35 $2.10 $2.10

13 Lamp Life (hours) 20000 20000 20000 20000 20000

14 Number of fixtures 1 32 3 37 2

15 Maintenance Cost Per Year $0.20 $5.78 $1.21 $13.19 $0.72

Total Savings
16 Maintenance Savings $0.00 $0.00 $0.00 $0.00 $0.00

Current Ballasts
17 Ballasts Per Fixture 1 1 1 1 1

18 Annual Run Hours 1,720 1,720 1,720 1,697 1,720

19 Cost Per Ballast $14.25 $14.25 $14.25 $14.25 $14.25

20 Ballast Life (hours) 50000 50000 50000 50000 50000

21 Number of fixtures 1 32 3 37 2

22 Maintenance Cost Per Year $0.49 $15.69 $1.47 $17.89 $0.98

Proposed Ballasts
23 Ballasts Per Fixture 1 1 1 1 1

24 Annual Run Hours 1,720 1,720 1,720 1,697 1,720

25 Cost Per Ballast $14.25 $14.25 $14.25 $14.25 $14.25

26 Ballast Life (hours) 50000 50000 50000 50000 50000

27 Number of fixtures 1 32 3 37 2

28 Maintenance Cost Per Year $0.49 $15.69 $1.47 $17.89 $0.98

Total Savings
29 Maintenance Savings $0.00 $0.00 $0.00 $0.00 $0.00



LIGHTING RETROFIT
Highway Garage

Project No.: 3008-09NFT

Measure Summary Table

20-Aug-10

Savings
Annual Demand Savings 4.9 kW/Year

Electrical Energy Savings 961 kWh/Year

Fossil Fuel Savings (1) mmBtu/Year

Operational & Maintenance Savings $0 Per Year

Energy Savings ($) $107 Per Year

Total Energy & O&M Savings $107 Per Year

Project Costs
Total Measure Cost $847

Payback
Simple Payback 7.9                          Year(s)

Potential Incentives $600
Simple Payback with Incentives 2.3 Year(s)



Highway Garage

Measure # Measure # Measure # Measure # Measure # Measure # Measure #

LIGHTING DESCRIPTION 1 2 3 4 5 6 7
1 Existing Equipment 1-MH400/1-EMB 1-MH400/1-EMB 2-F17T8/1-EB 2-F32T8/1-EB 2-F32T8/1-EB CF 20W 4-F32T8/1-EB

2 Replacement Equipment Included in Recommended Proj. Included in Recommended Proj. 2-F15T8/1-EB 2-F28T8/1-NEB/RETRO 2-F28T8/1-NEB/RETRO 4-F28T8/1-NEB/RETRO

3 fixture code MH400-DI8 MH400-FT8 Z-BBBT8 Z-BT8I Z-BT8VAP Z-CF Z-DT8I8

4 Floor/Room 0 0 0 0 0

5 Lowest Recorded Lighting Level @Task 0 0 0 0 0

6 Min. Required Lighting Level for Task

7 Total Annual Hours 1,456 2,064 860 1,720 3,010

CONNECTED KW/LUMINAIRE

8 Existing Luminaire kW 0.033 0.058 0.058 0.023 0.111

9 New Luminaire kW 0.026 0.049 0.049 0.023 0.097

KW/KWH SAVINGS

10 # of Existing Units 13 10 2 4 15

11 # of New Units 13 10 2 4 15

12 Total Existing Connected kW 0.429 0.580 0.116 0.092 1.670

13 Total New Connected kW 0.339 0.490 0.097 0.092 1.462

14 Total Customer Monthly kW Savings 0.090 0.090 0.019 0.000 0.209

15 Total Existing Annual kWh 624.452 1197.297 99.775 158.263 5028.647

16 Total New Annual kWh 493.885 1011.510 83.811 158.263 4400.066

17 Total Customer Annual kWh Savings 131 186 16 0 629

MEASURE INSTALLATION COST

18 Material Cost Each $18.95 $18.45 $18.45 $0.00 $25.28

19 Installation Cost Each $0.00 $0.00 $0.00 $0.00 $0.00

20 Total Material & Installation Cost Each $0.00 $0.00 $0.00 $0.00 $0.00

21 Total Material Cost $246.35 $184.50 $36.90 $0.00 $379.20

22 Total Installation Cost $0.00 $0.00 $0.00 $0.00 $0.00

23 Total Material & Installation Cost $246.35 $184.50 $36.90 $0.00 $379.20

HAZARDOUS MATERIAL DISPOSAL COST

24 Total # Haz.Mat. Ballasts To Be Disposed 13 10 2 0 15

25 Total # Lamps 26 20 4 0 60

26 Total Cost for Disposal $0.00 $0.00 $0.00 $0.00 $0.00

PROJECT COST

27 Including Costs - Before Rebates $246.35 $184.50 $36.90 $0.00 $379.20

28 Total Rebates $195.00 $150.00 $30.00 $0.00 $225.00

29 Including Costs - After Rebates $51.35 $34.50 $6.90 $0.00 $154.20

ANNUAL BILL SAVINGS

30 Calculated Bill Savings $19.51 $23.53 $3.24 $0.00 $68.85

31 Payback Before Rebates (Years) 12.6 7.8 11.4 0.0 5.5

32 Payback After Rebates (Years) 2.6 1.5 2.1 0.0 2.2



Highway Garage
Highway Garage Measure # Measure # Measure # Measure # Measure # Measure # Measure #
Operation & Maintenance 1 2 3 4 5 6 7

1 Existing Equipment 1-MH400/1-EMB 1-MH400/1-EMB 2-F17T8/1-EB 2-F32T8/1-EB 2-F32T8/1-EB CF 20W 4-F32T8/1-EB

2 Replacement Equipment Included in Recommended Proj. Included in Recommended Proj. 2-F15T8/1-EB 2-F28T8/1-NEB/RETRO 2-F28T8/1-NEB/RETRO 4-F28T8/1-NEB/RETRO

3 fixture code MH400-DI8 MH400-FT8 Z-BBBT8 Z-BT8I Z-BT8VAP Z-CF Z-DT8I8

Current Lamps
4 Lamps Per Fixture 2 2 2 0 4

5 Annual Run Hours 1,456 2,064 860 1,720 3,010

6 Cost Per Lamp $2.35 $2.10 $2.10 $0.00 $2.10

7 Lamp Life (hours) 20000 20000 20000 0 20000

8 Number of fixtures 13 10 2 4 15

9 Maintenance Cost Per Year $4.45 $4.34 $0.36 $0.00 $18.97

Proposed Lamps
10 Lamps Per Fixture 2 2 2 0 4

11 Annual Run Hours 1,456 2,064 860 1,720 3,010

12 Cost Per Lamp $2.35 $2.10 $2.10 0 $2.10

13 Lamp Life (hours) 20000 20000 20000 0 20000

14 Number of fixtures 13 10 2 4 15

15 Maintenance Cost Per Year $4.45 $4.34 $0.36 $0.00 $18.97

Total Savings
16 Maintenance Savings $0.00 $0.00 $0.00 $0.00 $0.00

Current Ballasts
17 Ballasts Per Fixture 1 1 1 0 1

18 Annual Run Hours 1,456 2,064 860 1,720 3,010

19 Cost Per Ballast $14.25 $14.25 $14.25 $0.00 $14.25

20 Ballast Life (hours) 50000 50000 50000 0 50000

21 Number of fixtures 13 10 2 4 15

22 Maintenance Cost Per Year $5.39 $5.88 $0.49 $0.00 $12.87

Proposed Ballasts
23 Ballasts Per Fixture 1 1 1 0 1

24 Annual Run Hours 1,456 2,064 860 1,720 3,010

25 Cost Per Ballast $14.25 $14.25 $14.25 $0.00 $14.25

26 Ballast Life (hours) 50000 50000 50000 0 50000

27 Number of fixtures 13 10 2 4 15

28 Maintenance Cost Per Year $5.39 $5.88 $0.49 $0.00 $12.87

Total Savings
29 Maintenance Savings $0.00 $0.00 $0.00 $0.00 $0.00



LIGHTING RETROFIT
Nike Base B&G

Project No.: 3008-09NFT

Measure Summary Table

20-Aug-10

Savings
Annual Demand Savings 3.7 kW/Year

Electrical Energy Savings 524 kWh/Year

Fossil Fuel Savings (0) mmBtu/Year

Operational & Maintenance Savings ($1) Per Year

Energy Savings ($) $70 Per Year

Total Energy & O&M Savings $69 Per Year

Project Costs
Total Measure Cost $544

Payback
Simple Payback 7.8                          Year(s)

Potential Incentives $405
Simple Payback with Incentives 2.0 Year(s)



Nike Base B&G

Measure # Measure # Measure # Measure # Measure #

LIGHTING DESCRIPTION 1 2 3 4 5
1 Existing Equipment 1-F32T8/1-EB 2-F17T8/1-EB 2-F32T8/1-EB 2-F32T8/1-EB 4-F32T8/1-EB

2 Replacement Equipment 1-F28T8/1-NEB/RETRO 1-F15T8/1-NEB/RETRO 2-F28T8/1-NEB/RETRO 2-F28T8/1-NEB/RETRO 4-F28T8/1-NEB/RETRO

3 fixture code Z-AT8W Z-BBBT8 Z-BT8 Z-BT8I8 Z-DT8I8

4 Floor/Room 0 0 0 0 0

5 Lowest Recorded Lighting Level @Task 0 0 0 0 0

6 Min. Required Lighting Level for Task

7 Total Annual Hours 1,720 1,720 1,720 1,720 1,720

CONNECTED KW/LUMINAIRE

8 Existing Luminaire kW 0.032 0.033 0.058 0.058 0.114

9 New Luminaire kW 0.024 0.026 0.049 0.049 0.097

KW/KWH SAVINGS

10 # of Existing Units 10 1 4 2 10

11 # of New Units 10 1 4 2 10

12 Total Existing Connected kW 0.320 0.033 0.232 0.116 1.140

13 Total New Connected kW 0.244 0.026 0.195 0.097 0.974

14 Total Customer Monthly kW Savings 0.076 0.007 0.037 0.019 0.166

15 Total Existing Annual kWh 550.481 56.768 399.099 199.549 1961.090

16 Total New Annual kWh 419.054 44.899 335.243 167.622 1676.216

17 Total Customer Annual kWh Savings 131 12 64 32 285

MEASURE INSTALLATION COST

18 Material Cost Each $16.35 $16.60 $18.45 $18.45 $25.28

19 Installation Cost Each $0.00 $0.00 $0.00 $0.00 $0.00

20 Total Material & Installation Cost Each $0.00 $0.00 $0.00 $0.00 $0.00

21 Total Material Cost $163.50 $16.60 $73.80 $36.90 $252.80

22 Total Installation Cost $0.00 $0.00 $0.00 $0.00 $0.00

23 Total Material & Installation Cost $163.50 $16.60 $73.80 $36.90 $252.80

HAZARDOUS MATERIAL DISPOSAL COST

24 Total # Haz.Mat. Ballasts To Be Disposed 10 1 4 2 10

25 Total # Lamps 10 2 8 4 40

26 Total Cost for Disposal $0.00 $0.00 $0.00 $0.00 $0.00

PROJECT COST

27 Including Costs - Before Rebates $163.50 $16.60 $73.80 $36.90 $252.80

28 Total Rebates $150.00 $15.00 $60.00 $30.00 $150.00

29 Including Costs - After Rebates $13.50 $1.60 $13.80 $6.90 $102.80

ANNUAL BILL SAVINGS

30 Calculated Bill Savings $18.68 $1.69 $9.08 $4.54 $40.49

31 Payback Before Rebates (Years) 8.8 9.8 8.1 8.1 6.2

32 Payback After Rebates (Years) 0.7 0.9 1.5 1.5 2.5



Nike Base B&G
Nike Base B&G Measure # Measure # Measure # Measure # Measure #
Operation & Maintenance 1 2 3 4 5

1 Existing Equipment 1-F32T8/1-EB 2-F17T8/1-EB 2-F32T8/1-EB 2-F32T8/1-EB 4-F32T8/1-EB

2 Replacement Equipment 1-F28T8/1-NEB/RETRO 1-F15T8/1-NEB/RETRO 2-F28T8/1-NEB/RETRO 2-F28T8/1-NEB/RETRO 4-F28T8/1-NEB/RETRO

3 fixture code Z-AT8W Z-BBBT8 Z-BT8 Z-BT8I8 Z-DT8I8

Current Lamps
4 Lamps Per Fixture 1 2 2 2 4

5 Annual Run Hours 1,720 1,720 1,720 1,720 1,720

6 Cost Per Lamp $2.10 $2.35 $2.10 $2.10 $2.10

7 Lamp Life (hours) 20000 20000 20000 20000 20000

8 Number of fixtures 10 1 4 2 10

9 Maintenance Cost Per Year $1.81 $0.40 $1.45 $0.72 $7.23

Proposed Lamps
10 Lamps Per Fixture 1 1 2 2 4

11 Annual Run Hours 1,720 1,720 1,720 1,720 1,720

12 Cost Per Lamp $2.10 $2.35 $2.10 $2.10 $2.10

13 Lamp Life (hours) 20000 20000 20000 20000 20000

14 Number of fixtures 10 1 4 2 10

15 Maintenance Cost Per Year $1.81 $0.20 $1.45 $0.72 $7.23

Total Savings
16 Maintenance Savings $0.00 $0.20 $0.00 $0.00 $0.00

Current Ballasts
17 Ballasts Per Fixture 1 1 1 1 1

18 Annual Run Hours 1,720 1,720 1,720 1,720 1,720

19 Cost Per Ballast $14.25 $14.25 $14.25 $14.25 $14.25

20 Ballast Life (hours) 50000 50000 50000 50000 50000

21 Number of fixtures 10 1 4 2 10

22 Maintenance Cost Per Year $4.90 $0.49 $1.96 $0.98 $4.90

Proposed Ballasts
23 Ballasts Per Fixture 1 1 1 1 1

24 Annual Run Hours 1,720 1,720 1,720 1,720 1,720

25 Cost Per Ballast $14.25 $14.25 $14.25 $14.25 $16.88

26 Ballast Life (hours) 50000 50000 50000 50000 50000

27 Number of fixtures 10 1 4 2 10

28 Maintenance Cost Per Year $4.90 $0.49 $1.96 $0.98 $5.81

Total Savings
29 Maintenance Savings $0.00 $0.00 $0.00 $0.00 -$0.90



LIGHTING RETROFIT
Fitness Center

Project No.: 3008-09NFT

Measure Summary Table

20-Aug-10

Savings
Annual Demand Savings 8.6 kW/Year

Electrical Energy Savings 1,963 kWh/Year

Fossil Fuel Savings (2) mmBtu/Year

Operational & Maintenance Savings $0 Per Year

Energy Savings ($) $210 Per Year

Total Energy & O&M Savings $210 Per Year

Project Costs
Total Measure Cost $892

Payback
Simple Payback 4.2                          Year(s)

Potential Incentives $855
Simple Payback with Incentives 0.2 Year(s)



Fitness Center

Measure # Measure # Measure # Measure # Measure # Measure #

LIGHTING DESCRIPTION 1 2 3 4 5 6
1 Existing Equipment 2-F40T12/1-SMB INC 100W 1-F32T8/1-EB 2-F20T12/1-SMB 2-F32T8/1-EB CF 26W

2 Replacement Equipment Included in Recommended Proj. Included in Recommended Proj. 1-F28T8/1-EB/RETRO 2-F15T8/1-EB/RETRO 2-F28T8/1-EB/RETRO Leave as is

3 fixture code BI I100BB ZAT8W ZBBBT8 ZBT8TR1 Z-CF26

4 Floor/Room 0 0 0 0

5 Lowest Recorded Lighting Level @Task 0 0 0 0

6 Min. Required Lighting Level for Task

7 Total Annual Hours 1,872 2,574 3,276 3,276

CONNECTED KW/LUMINAIRE

8 Existing Luminaire kW 0.030 0.030 0.058 0.028

9 New Luminaire kW 0.024 0.026 0.049 0.028

KW/KWH SAVINGS

10 # of Existing Units 22 18 9 4

11 # of New Units 22 18 9 4

12 Total Existing Connected kW 0.660 0.532 0.522 0.112

13 Total New Connected kW 0.528 0.470 0.441 0.112

14 Total Customer Monthly kW Savings 0.132 0.063 0.081 0.000

15 Total Existing Annual kWh 1235.520 1370.501 1710.072 366.912

16 Total New Annual kWh 988.416 1209.265 1444.716 366.912

17 Total Customer Annual kWh Savings 247 161 265 0

MEASURE INSTALLATION COST

18 Material Cost Each $16.35 $18.95 $18.45 $0.00

19 Installation Cost Each $0.00 $0.00 $0.00 $0.00

20 Total Material & Installation Cost Each $0.00 $0.00 $0.00 $0.00

21 Total Material Cost $359.70 $341.10 $166.05 $0.00

22 Total Installation Cost $0.00 $0.00 $0.00 $0.00

23 Total Material & Installation Cost $359.70 $341.10 $166.05 $0.00

HAZARDOUS MATERIAL DISPOSAL COST

24 Total # Haz.Mat. Ballasts To Be Disposed 22 18 9 0

25 Total # Lamps 22 36 18 0

26 Total Cost for Disposal $0.00 $0.00 $0.00 $0.00

PROJECT COST

27 Including Costs - Before Rebates $359.70 $341.10 $166.05 $0.00

28 Total Rebates $330.00 $0.00 $135.00 $0.00

29 Including Costs - After Rebates $29.70 $341.10 $31.05 $0.00

ANNUAL BILL SAVINGS

30 Calculated Bill Savings $32.27 $19.03 $29.41 $0.00

31 Payback Before Rebates (Years) 11.1 17.9 5.6 0.0

32 Payback After Rebates (Years) 0.9 17.9 1.1 0.0



Fitness Center

LIGHTING DESCRIPTION
1 Existing Equipment

2 Replacement Equipment

3 fixture code

4 Floor/Room

5 Lowest Recorded Lighting Level @Task

6 Min. Required Lighting Level for Task

7 Total Annual Hours

CONNECTED KW/LUMINAIRE

8 Existing Luminaire kW

9 New Luminaire kW

KW/KWH SAVINGS

10 # of Existing Units

11 # of New Units

12 Total Existing Connected kW

13 Total New Connected kW

14 Total Customer Monthly kW Savings

15 Total Existing Annual kWh

16 Total New Annual kWh

17 Total Customer Annual kWh Savings

MEASURE INSTALLATION COST

18 Material Cost Each

19 Installation Cost Each

20 Total Material & Installation Cost Each

21 Total Material Cost

22 Total Installation Cost

23 Total Material & Installation Cost

HAZARDOUS MATERIAL DISPOSAL COST

24 Total # Haz.Mat. Ballasts To Be Disposed

25 Total # Lamps

26 Total Cost for Disposal

PROJECT COST

27 Including Costs - Before Rebates

28 Total Rebates 

29 Including Costs - After Rebates

ANNUAL BILL SAVINGS

30 Calculated Bill Savings

31 Payback Before Rebates (Years)

32 Payback After Rebates (Years)

Measure # Measure #

7 8
4-F32T8/1-EB 4-F32T8/1-EB

4-F28T8/1-EB/RETRO 4-F28T8/1-EB/RETRO

ZDT8 ZDT8TR

0 0

0 0

936 2,995

0.114 0.114

0.097 0.097

1 25

1 25

0.114 2.850

0.097 2.425

0.017 0.425

106.704 8536.320

90.792 7263.360

16 1273

$25.28

$0.00

$0.00 $0.00

$25.28 $0.00

$0.00 $0.00

$25.28 $0.00

1 25

4 100

$0.00 $0.00

$25.28 $0.00

$15.00 $375.00

$10.28 ($375.00)

$2.81 $144.21

9.0 0.0

3.7 -2.6



Fitness Center
Fitness Center Measure # Measure # Measure # Measure # Measure # Measure #
Operation & Maintenance 1 2 3 4 5 6

1 Existing Equipment 2-F40T12/1-SMB INC 100W 1-F32T8/1-EB 2-F20T12/1-SMB 2-F32T8/1-EB CF 26W

2 Replacement Equipment Included in Recommended Proj. Included in Recommended Proj. 1-F28T8/1-EB/RETRO 2-F15T8/1-EB/RETRO 2-F28T8/1-EB/RETRO Leave as is

3 fixture code BI I100BB ZAT8W ZBBBT8 ZBT8TR1 Z-CF26

Current Lamps
4 Lamps Per Fixture 1 2 2 0

5 Annual Run Hours 1,872 2,574 3,276 3,276

6 Cost Per Lamp $2.10 $2.35 $2.10 $0.00

7 Lamp Life (hours) 20000 20000 20000 0

8 Number of fixtures 22 18 9 4

9 Maintenance Cost Per Year $4.32 $10.89 $6.19 $0.00

Proposed Lamps
10 Lamps Per Fixture 1 2 2 0

11 Annual Run Hours 1,872 2,574 3,276 3,276

12 Cost Per Lamp $2.10 $2.35 $2.10 0

13 Lamp Life (hours) 20000 20000 20000 0

14 Number of fixtures 22 18 9 4

15 Maintenance Cost Per Year $4.32 $10.89 $6.19 $0.00

Total Savings
16 Maintenance Savings $0.00 $0.00 $0.00 $0.00

Current Ballasts
17 Ballasts Per Fixture 1 1 1 0

18 Annual Run Hours 1,872 2,574 3,276 3,276

19 Cost Per Ballast $14.25 $14.25 $14.25 $0.00

20 Ballast Life (hours) 50000 50000 50000 0

21 Number of fixtures 22 18 9 4

22 Maintenance Cost Per Year $11.74 $13.20 $8.40 $0.00

Proposed Ballasts
23 Ballasts Per Fixture 1 1 1 0

24 Annual Run Hours 1,872 2,574 3,276 3,276

25 Cost Per Ballast $14.25 $14.25 $14.25 $0.00

26 Ballast Life (hours) 50000 50000 50000 0

27 Number of fixtures 22 18 9 4

28 Maintenance Cost Per Year $11.74 $13.20 $8.40 $0.00

Total Savings
29 Maintenance Savings $0.00 $0.00 $0.00 $0.00



Fitness Center
Fitness Center
Operation & Maintenance

1 Existing Equipment

2 Replacement Equipment

3 fixture code

Current Lamps
4 Lamps Per Fixture

5 Annual Run Hours

6 Cost Per Lamp

7 Lamp Life (hours)

8 Number of fixtures

9 Maintenance Cost Per Year

Proposed Lamps
10 Lamps Per Fixture

11 Annual Run Hours

12 Cost Per Lamp

13 Lamp Life (hours)

14 Number of fixtures

15 Maintenance Cost Per Year

Total Savings
16 Maintenance Savings

Current Ballasts
17 Ballasts Per Fixture

18 Annual Run Hours

19 Cost Per Ballast

20 Ballast Life (hours)

21 Number of fixtures

22 Maintenance Cost Per Year

Proposed Ballasts
23 Ballasts Per Fixture

24 Annual Run Hours

25 Cost Per Ballast

26 Ballast Life (hours)

27 Number of fixtures

28 Maintenance Cost Per Year

Total Savings
29 Maintenance Savings

Measure # Measure #
7 8

4-F32T8/1-EB 4-F32T8/1-EB

4-F28T8/1-EB/RETRO 4-F28T8/1-EB/RETRO

ZDT8 ZDT8TR

4 4

936 2,995

$2.10 $2.10

20000 20000

1 25

$0.39 $31.45

4 4

936 2,995

$2.10 $2.10

20000 20000

1 25

$0.39 $31.45

$0.00 $0.00

1 1

936 2,995

$16.88 $16.88

50000 50000

1 25

$0.32 $25.28

1 1

936 2,995

$16.88 $16.88

50000 50000

1 25

$0.32 $25.28

$0.00 $0.00
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ENERGY MANAGEMENT SYSTEM UPGRADES 

ECM - 2 

INVESTIGATION 

 

Wendel visited several Town facilities to evaluate their existing HVAC controls systems.  The 

buildings have very different constructions, HVAC equipment and levels of control.  The range 

of control varies from a full energy management systems (EMS) with a direct digital controllers 

and a central computer frontend, to a single wall thermostat.  During Wendel’s walkthrough 

facility personnel and occupants noted areas of concern. Wendel worked with representatives 

from the Town and contract maintenance personnel to identify opportunities where the 

addition or expansion of the controls system would optimize the building’s operation and the 

overall energy efficiency of the HVAC systems.  These opportunities would result in direct 

energy savings and space comfort improvements.   

 

Town Hall 

 

Existing System 

The Town Hall is a two story facility, with a basement/ground floor and a first floor. The 

building is conditioned by several different system types. Ventilation air is primarily provided 

by seven (7) roof top single zone, constant volume air handling units with direct expansion (DX) 

cooling and direct fire natural gas heating. These units are controlled directly by the central 

EMS system and are scheduled to setback during unoccupied hours. The ventilation air is 

determined by a CO2 sensor located in the return air plenum of the space. When the CO2 set 

point is reached the mixed air damper and outdoor air damper modulate to deliver the proper 

ventilation.  It was noted that these units often cycle from cooling to heating within a short 

period of time. This type of operation implies that the system is over cooling and then 

overheating the space. Wendel also noted that on the day of our visit that the outdoor air 

sensor was at 55°F however, mechanical cooling was being utilized rather than economizing 

with outdoor air. The following figure is trend information for the courtroom RTU for the week 

of April 9th. As demonstrated in this trend information, the unit appears to cycle between 

mechanical cooling and heating during a short period of time. 
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Figure 5.1Courtroom AHU Discharge Air Temperature Trend Information

In some areas console style package terminal air conditioning units (PTAC) are utilized. 

units are controlled by local programmable thermostats. These thermostats are independent 

from the central building control system. While these thermostats have 

back, facility personnel informed Wendel that the settings are often changed by occupants 

resulting in higher operation temperatures and no setbacks.  

 

Fin tube radiant units are installed in several areas that are also served by the

tube units are separated into three (3) zones that are controlled by pneumatic to DCC three 

way valves in the basement. These valves can adjust the flow rate to the fin tube units while 

maintaining constant flow through the boilers. Even wit

complain of overheating. Facility personnel have tried to account 

modulating the boiler supply water temperature.  The exiting boilers were installed in 2002 and 

are non-condensing, modulating

temperature is an effective and efficient way to control space heating from fin tube radiant 

units. However, there is a risk of this type of control on these boilers. By lowering the supply 

and subsequent return temperature t

the need for repair or replacement of corroded boiler parts. 
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units are controlled by local programmable thermostats. These thermostats are independent 

from the central building control system. While these thermostats have the ability to be set 

back, facility personnel informed Wendel that the settings are often changed by occupants 

resulting in higher operation temperatures and no setbacks.   

Fin tube radiant units are installed in several areas that are also served by the

tube units are separated into three (3) zones that are controlled by pneumatic to DCC three 

way valves in the basement. These valves can adjust the flow rate to the fin tube units while 

maintaining constant flow through the boilers. Even with this control several occupants often 

complain of overheating. Facility personnel have tried to account for this by periodically 

modulating the boiler supply water temperature.  The exiting boilers were installed in 2002 and 

condensing, modulating hot water boilers. The modulation of the supply water 

temperature is an effective and efficient way to control space heating from fin tube radiant 

there is a risk of this type of control on these boilers. By lowering the supply 

ent return temperature too much, the exhaust vapors may condense resulting in 

the need for repair or replacement of corroded boiler parts.  
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In some areas console style package terminal air conditioning units (PTAC) are utilized. These 

units are controlled by local programmable thermostats. These thermostats are independent 

the ability to be set 

back, facility personnel informed Wendel that the settings are often changed by occupants 

Fin tube radiant units are installed in several areas that are also served by the RTUs. The fin 

tube units are separated into three (3) zones that are controlled by pneumatic to DCC three 

way valves in the basement. These valves can adjust the flow rate to the fin tube units while 
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temperature is an effective and efficient way to control space heating from fin tube radiant 

there is a risk of this type of control on these boilers. By lowering the supply 

the exhaust vapors may condense resulting in 
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Proposed System 

Wendel worked with facility personnel and the controls contractor to identify issues and 

investigate improvement opportunities. In general this facility is well controlled by means of 

the existing EMS system.  An opportunity exists to save energy by connecting the PTAC zone 

programmable thermostats into the exiting building DDC control system. By connecting these 

units into this system, facility management personnel can program unit setbacks while still 

allowing the user to adjust the occupied set point or temporarily override the setback for late 

meetings or other events that may take place after normal operating hours.  

 

The fin tube radiant system appears to have limited control. During the investigation it was 

noted that the three way control valves may have failed in an open position. This type of failure 

limits the facility’s ability to control this heating system and can result in overheating. After 

reviewing the system with the facility and controls contractor, Wendel proposes repairing or 

replacing the pneumatic actuators.  

 

Additionally, an opportunity exists to utilize outdoor air reset controls on the existing boiler 

system. These controls will automatically modulate the boiler’s temperature based on the 

outdoor air temperature and the heating needs of the space. This will mitigate the occurrence 

of overheating as reported by building occupants. This control process already exists, however 

is currently programmed to operate with a return water temperate between 170°F and 160°F. 

Additional modulation is available that would allow the return water temperature to be lowered 

to 140°F during low load conditions. The programming would be upgraded to adjust these 

setting and incorporate the new control valves. A low limit set point will be programmed to 

prevent the return water temperature from falling below 140°F which could result in the 

condensing of the flue gases and damage to the boiler.  

  

In the basement of the Town Hall is a large assembly area that is often unoccupied. This area is 

served by fin tube radiant heat and two split system AC units. A wide view occupancy sensor 

would be installed that would have the ability of turning off the space lighting and AC units 

during unoccupied periods. The fine tube units would not be controlled by this sensor due to 

the exiting piping layout and control valve location.  
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The seven (7) roof top units have a local economizer controller that was installed by the RTU 

manufacturer. As previously described it appears that these controls require adjustment to 

possibly increase the dead ban period and optimize the economizer. Energy savings would be 

realized by a reduction in mechanical cooling, and/or overheating.  Energy savings for this 

could not be quantified due to the periodic and cyclic nature of this issue. The cost for these 

improvements was included in the overall EMS cost for this building.     

    

Buildings and Grounds 

Existing System 

The Buildings and Grounds building is served by several heating system types. The offices are 

served by a small boiler and air handling unit located in a utility closet. Several of the work 

areas are heated by direct fired unit heaters with independent thermostats. The majority of the 

space heating is done by infrared radiant heating units in the garage area. These units are 

controlled by zone thermostats.  

 

Proposed System 

After an investigation of the existing system, it appears that an opportunity for energy savings 

exists by installing or connecting programmable thermostats that control the aforementioned 

system into a central control system. The central control system will have the ability to create 

set back periods during unoccupied hours. Energy savings will be achieved by reducing the 

space temperature when the building is unoccupied. The current Town EMS system has the 

ability to connect multiple buildings using controllers and IP internet connections. This system 

will allow this facility’s set points to be controlled by the existing EMS system remotely from the 

Town Hall.    

    

Highway Department Office 

Existing System 

The Highway Department Office is a multipurpose office building that is served by a 

combination of RTUs and fin tube radiant heaters. The fin tube units are served by two hot 

water boilers. These units are individually controlled by zone thermostats that do not have the 

ability to be programmed.  
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Figure E

Proposed System 

After review of the operation of the existing equipment, it was discovered that an opport

for energy savings exists by installing programmable 

heating system and connecting these thermostats to a central control system. The central 

control system will have the ability to create set back periods during unoccupied

savings will be achieved by reducing the space temperature when the building is unoccupied. 

The current Town EMS system has the ability to connect multiple buildings using controllers 

and IP internet connections. This system will allow this facility’s set points to be controlled by 

the existing EMS system remotely from the Town Hall.   

    

Highway Department Garage 

Existing System 

The Highway Department Garage is served by several 

served by a small boiler located in a utility closet and an air handling unit. The majority of the 

space heating is done by infrared radiant heating units in the garage area. These units are 

controlled by zone thermostats. 

 

Proposed System 

After an investigation of the existing system, it appears that an opport

exists by installing or connecting programmable thermostats that control the aforementioned 

  

Figure E-5.2 Existing Boiler in Highway Office 

After review of the operation of the existing equipment, it was discovered that an opport

by installing programmable thermostats to control the fin tube radiant 

heating system and connecting these thermostats to a central control system. The central 

control system will have the ability to create set back periods during unoccupied

reducing the space temperature when the building is unoccupied. 

The current Town EMS system has the ability to connect multiple buildings using controllers 

and IP internet connections. This system will allow this facility’s set points to be controlled by 

the existing EMS system remotely from the Town Hall.    

 

The Highway Department Garage is served by several types of heating systems

served by a small boiler located in a utility closet and an air handling unit. The majority of the 

space heating is done by infrared radiant heating units in the garage area. These units are 

controlled by zone thermostats.  

After an investigation of the existing system, it appears that an opportunity for energy savings 

by installing or connecting programmable thermostats that control the aforementioned 
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After review of the operation of the existing equipment, it was discovered that an opportunity 

thermostats to control the fin tube radiant 

heating system and connecting these thermostats to a central control system. The central 

control system will have the ability to create set back periods during unoccupied hours. Energy 

reducing the space temperature when the building is unoccupied. 

The current Town EMS system has the ability to connect multiple buildings using controllers 

and IP internet connections. This system will allow this facility’s set points to be controlled by 
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served by a small boiler located in a utility closet and an air handling unit. The majority of the 

space heating is done by infrared radiant heating units in the garage area. These units are 

unity for energy savings 

by installing or connecting programmable thermostats that control the aforementioned 
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system into a central control system. The central control system will have the ability to create 

set back periods during unoccupied hours. Energy savings will be achieved by reducing the 

space temperature when the building is unoccupied. The current Town EMS system has the 

ability to connect multiple buildings using controllers and IP internet connection. This system 

will allow this facility’s set points to be controlled by the existing EMS system remotely from the 

Town Hall.    

    

Senior Adult Day Care 

Existing System 

The Adult Day Care building has multiple zones served by a combination of RTUs and fin tube 

radiant heating. The fin tube units are broken up into five (5) zones. Each zone is controlled by 

a local thermostat. In some areas the thermostat has the ability to be programmed for night 

set-back, in other areas the thermostats do not have this capability.  

 

Three (3) RTUs provide heating, cooling and ventilation to the space.  Two (2) of the RTUs use 

natural gas as there heating source, the newest RTU uses electricity. Each of these units are 

independently controlled by a zone programmable thermostat. Facility personnel noted that 

these set back settings on the thermostats are often not utilized by the occupants.  

 

Proposed System 

After an investigation of the existing system, it appears that an opportunity for energy savings 

existing by installing or connecting programmable thermostats that control the aforementioned 

system into a central control system. The central control system will have the ability to create 

set back periods during unoccupied hours. Energy savings will be achieved by reducing the 

space temperature when the building is unoccupied. The current Town EMS system has the 

ability to connect multiple buildings using controllers and IP internet connection. This system 

will allow this facility’s set points to be controlled by the existing EMS system remotely from the 

Town Hall.  In order to properly control the building’s systems control points and valves will 

need to be installed on both the fin tube system and the RTUs. Since the RTU’s have the ability 

to heat the space both the fin tube and the RTUs will need to be set back at the same time to 

achieve savings. 
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Senior Garage 

Existing System 

The Senior Garage is served by two 

noted that the thermostat temperature was at 64°F

This difference in temperature implies a failure in the control system.

Figure E

Proposed System 

The senior garage is utilized by T

facility allows a large opportunity for energy savings. The proposed system would replace the 

existing control system with a new progra

    

RECOMMENDATIONS 

Wendel recommends the proposed improvements to the Town Hall, Buildings and Grounds, 

Highway Garage, Highway Office, 

energy cost in a cost effective manner that meets the payback requirements as outlined by the 

customer and space comfort improvement

 

Wendel does not recommend the proposed improvements to

cost associated with installing the required controls equipment on the building’s HVAC system 

far exceeds the anticipated annual energy savings from reducing the space temperature during 

unoccupied periods.  

The Senior Garage is served by two (2) gas fired unit heaters. During Wendel’s site visit it was 

noted that the thermostat temperature was at 64°F, however the space temperature was 73°F. 

This difference in temperature implies a failure in the control system. 

 
Figure E-5.3 Existing Unit Heater in Senior Garage 

e senior garage is utilized by Town staff to store and clean vehicles. The sparse use of this 

facility allows a large opportunity for energy savings. The proposed system would replace the 

existing control system with a new programmable thermostat and set-back schedule. 

Wendel recommends the proposed improvements to the Town Hall, Buildings and Grounds, 

Highway Office, and Senior Garage. These systems will reduce the Town’s 

fective manner that meets the payback requirements as outlined by the 

and space comfort improvement.  

Wendel does not recommend the proposed improvements to the Senior Adult Day Care. The 

cost associated with installing the required controls equipment on the building’s HVAC system 

far exceeds the anticipated annual energy savings from reducing the space temperature during 
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Energy Management System Improvements
Town Hall

Project #: 3008-09NFT

ECM #: 2

Measure Summary Table

19-Aug-10

Savings
Average Demand Savings 0.0 kW/Year
Electrical Energy Savings 0 kWh/Year
Fossil Fuel Savings 261 MMBtu/Year
Environmental CO2 Gas Savings(1) 30,344 Lbs./Year

Operational & Maintenance Savings $0 Per Year
Energy Savings ($) $2,649 Per Year
Total Energy & O&M Savings $2,649 Per Year

Project Costs
Total Measure Cost $28,503

Payback
Simple Payback 10.8                     Year(s)

Potential Incentives $0
Simple Payback with Incentives 10.8 Year(s)

Town of Hamburg

(1)

0
0
0

5.56
70.57
2.76

778.05

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

lbs of coal (Saved)
 lbs of Nox gas reduced
 lbs of SO2 gas reduced

Equivalent Savings (1 year)

passenger cars (Reduced)
barrels of oil (Saved)
houses energy use for 1 year
number of trees planted



Estimate of Project Economics
Utility Billing History for Fossil Fuel Consumption
Town Hall

Existing
Existing Facility Existing Facility Existing Facility Existing Facility Existing Facility Existing Facility Estimated Boiler

Month Usage(CCF) Usage(Dollars) Usage(Gallons) Usage(Dollars) Usage (mmBtu) Usage(Dollars) Usage(mmBtu)

January 2,843.00 $3,406.32 0.00 $0.00 284.30 $3,406.32 259.81
February 1,762.00 $2,051.29 0.00 $0.00 176.20 $2,051.29 161.02
March 1,285.00 $1,260.95 0.00 $0.00 128.50 $1,260.95 117.43
April 509.00 $495.02 0.00 $0.00 50.90 $495.02 46.51
May 6.00 $23.33 0.00 $0.00 0.60 $23.33 0.55
June 12.00 $28.94 0.00 $0.00 1.20 $28.94 1.10
July 11.00 $27.76 0.00 $0.00 1.10 $27.76 1.01
August 296.00 $285.15 0.00 $0.00 29.60 $285.15 27.05
September 648.00 $655.19 0.00 $0.00 64.80 $655.19 59.22
October 1,623.00 $1,575.29 0.00 $0.00 162.30 $1,575.29 148.32
November 3,302.00 $2,890.09 0.00 $0.00 330.20 $2,890.09 301.75
December 2,792.00 $2,631.44 0.00 $0.00 279.20 $2,631.44 255.15

Totals 15,089.00 $15,330.77 0.00 $0.00 1,508.90 $15,330.77 1,378.90

Assumptions: Total Base Load
Summer = June, July, August, September Consumption 130.00
operating hours are unchanged. % of total 8.62%

82% Existing Boiler Efficiency
82% Proposed Boiler Efficiency Total Heating Load

91.38% Estimated consumption due to boilers Consumption 1,378.90
$1.02 Cost per CCF $10.16 Cost per mmBtu(gas) % of total 91.38%
$0.00 Cost per Gallon $0.00 Cost per mmBtu(oil)

$10.16 Cost per mmBtu(average) Load from Calcs 715



PTAC Units - Temperature Setback Savings - Heating

Assumptions: Existing Building Schedule: Proposed Building Schedule:
Model Capacity Quantity

Occ. Indoor Temp. 73 P1  009C 13.3 3 Weekdays (12 AM - 8 AM) (8 AM - 4 PM) (4 PM - 12 AM) Weekdays (12 AM - 8 AM) (8 AM - 4 PM) (4 PM - 12 AM)

Reduced Occ Temp, 72 P1  012C 13.3 6 Occupied 8 8 8 Occupied 1 8 1
Unocc. Indoor Temp. 62 P1  014C 15.5 5 Unoccupied 0 0 0 Unoccupied 7 0 7
Peak Heating Load 148        MBH Weekends Weekends

Occupied 8 8 8 Occupied 0 4 0
Unoccupied 0 0 0 Unoccupied 8 4 8

% Occupied 100.00% 100.00% 100.00% % Occupied 8.93% 85.71% 8.93%

Bin Temperature Data (Heating Only) Occ Red. Occ Unocc Existing Conditions Proposed Condiitions Total Total
% Load % Load % Load Occupied Unoccupied Total Occupied Unoccupied Total Reduced Reduced

Hours/Bin at IAT = at IAT = at IAT = Load Usage Load Usage Usage Load Usage Load Usage Usage Usage Cost
Bin Temp 0 - 8  8 - 16 16 - 24 73 72 62 (MBH) (mmBtu) (MBH) (mmBtu) (mmBtu) (MBH) (mmBtu) (MBH) (mmBtu) (mmBtu) (mmBtu) ($)

-17.5 0 0 0 100% 100% 88% 148 0.0 130 0.0 0.0 148 0.0 130 0.0 0.0 0.0 $0.00
-12.5 1 0 0 94% 94% 82% 140 0.1 122 0.0 0.1 140 0.0 122 0.1 0.1 0.0 $0.17
-7.5 0 0 1 89% 89% 77% 132 0.1 114 0.0 0.1 131 0.0 114 0.1 0.1 0.0 $0.17
-2.5 3 0 1 83% 83% 71% 123 0.5 105 0.0 0.5 123 0.0 105 0.4 0.4 0.1 $0.67
2.5 12 5 6 78% 78% 66% 115 2.6 97 0.0 2.6 115 0.7 97 1.7 2.3 0.3 $3.15
7.5 39 13 20 72% 72% 60% 107 7.7 89 0.0 7.7 107 1.7 89 5.0 6.7 1.0 $10.23

12.5 71 40 61 67% 66% 55% 99 17.0 81 0.0 17.0 98 4.5 81 10.2 14.7 2.3 $23.26
17.5 106 60 81 61% 61% 49% 91 22.4 73 0.0 22.4 90 6.1 73 13.0 19.1 3.3 $33.11
22.5 152 117 133 56% 55% 44% 83 33.2 65 0.0 33.2 82 10.3 65 17.8 28.1 5.1 $51.39
27.5 227 185 213 50% 50% 38% 74 46.5 56 0.0 46.5 74 14.5 56 24.1 38.6 7.8 $79.67
32.5 352 277 308 45% 44% 33% 66 62.0 48 0.0 62.0 65 19.3 48 30.9 50.2 11.8 $119.76
37.5 279 240 261 39% 39% 27% 58 45.3 40 0.0 45.3 57 14.5 40 21.1 35.5 9.7 $98.68
42.5 245 191 215 34% 33% 22% 50 32.4 32 0.0 32.4 49 10.0 32 14.2 24.2 8.2 $83.78
47.5 243 181 231 28% 27% 16% 42 27.3 24 0.0 27.3 40 8.0 24 10.8 18.8 8.5 $85.95
52.5 249 184 223 23% 22% 10% 34 22.0 16 0.0 22.0 32 6.4 16 7.1 13.5 8.5 $85.91
57.5 257 193 225 17% 16% 5% 25 17.1 7 0.0 17.1 24 5.0 7 3.4 8.4 8.7 $88.11

Total 2,236     1,686     1,979     336 336 101 160 261 75 $764.00

Calculations: 1,379 Annual Heat Load Annual Savings Summary
1,509 Annual Btu Usage

% Load = actual delta T / max design delta T
where T= temperature 5.0% Savings Fuel (mmBtu) 75

MBH = Peak Heating Load x % Load Cost ($) $764.00
mmBtu = MBH / 1,000 x % Occupied x BIN Hours

Town Hall



FIN Tube Radiant - Temperature Setback and Overheating Savings - Heating

Assumptions: Existing Building Schedule: Proposed Building Schedule:

Occ. Indoor Temp. 75 Weekdays (12 AM - 8 AM) (8 AM - 4 PM) (4 PM - 12 AM) Weekdays (12 AM - 8 AM) (8 AM - 4 PM) (4 PM - 12 AM)

Reduced Occ Temp, 72 Occupied 8 8 8 Occupied 1 8 1
Unocc. Indoor Temp. 62 Unoccupied 0 0 0 Unoccupied 7 0 7
Peak Heating Load 304        MBH Weekends Weekends

Occupied 8 8 8 Occupied 0 4 0
Unoccupied 0 0 0 Unoccupied 8 4 8

% Occupied 100.00% 100.00% 100.00% % Occupied 8.93% 85.71% 8.93%

Bin Temperature Data (Heating Only) Occ Red. Occ Unocc Existing Conditions Proposed Condiitions Total Total
% Load % Load % Load Occupied Unoccupied Total Occupied Unoccupied Total Reduced Reduced

Hours/Bin at IAT = at IAT = at IAT = Load Usage Load Usage Usage Load Usage Load Usage Usage Usage Cost
Bin Temp 0 - 8  8 - 16 16 - 24 75 72 62 (MBH) (mmBtu) (MBH) (mmBtu) (mmBtu) (MBH) (mmBtu) (MBH) (mmBtu) (mmBtu) (mmBtu) ($)

-17.5 0 0 0 100% 100% 86% 304 0.0 261 0.0 0.0 304 0.0 261 0.0 0.0 0.0 $0.00
-12.5 1 0 0 95% 94% 81% 288 0.3 245 0.0 0.3 287 0.0 245 0.2 0.2 0.0 $0.40
-7.5 0 0 1 89% 89% 75% 271 0.3 228 0.0 0.3 270 0.0 228 0.2 0.2 0.0 $0.40
-2.5 3 0 1 84% 83% 70% 255 1.0 212 0.0 1.0 253 0.1 212 0.8 0.9 0.2 $1.59
2.5 12 5 6 78% 78% 64% 238 5.5 196 0.0 5.5 236 1.4 196 3.3 4.7 0.7 $7.56
7.5 39 13 20 73% 72% 59% 222 16.0 179 0.0 16.0 219 3.6 179 10.0 13.6 2.4 $24.59

12.5 71 40 61 68% 66% 54% 205 35.3 163 0.0 35.3 202 9.3 163 20.5 29.8 5.5 $56.22
17.5 106 60 81 62% 61% 48% 189 46.7 146 0.0 46.7 185 12.6 146 26.2 38.8 7.9 $80.33
22.5 152 117 133 57% 55% 43% 173 69.4 130 0.0 69.4 168 21.1 130 35.9 57.0 12.4 $125.57
27.5 227 185 213 51% 50% 37% 156 97.6 113 0.0 97.6 151 29.9 113 48.4 78.4 19.2 $195.42
32.5 352 277 308 46% 44% 32% 140 130.9 97 0.0 130.9 134 39.8 97 62.1 101.9 29.0 $294.73
37.5 279 240 261 41% 39% 26% 123 96.1 81 0.0 96.1 117 29.8 81 42.4 72.1 24.0 $244.03
42.5 245 191 215 35% 33% 21% 107 69.5 64 0.0 69.5 100 20.5 64 28.6 49.1 20.4 $207.48
47.5 243 181 231 30% 27% 16% 90 59.2 48 0.0 59.2 83 16.4 48 21.8 38.2 21.0 $213.01
52.5 249 184 223 24% 22% 10% 74 48.5 31 0.0 48.5 66 13.2 31 14.2 27.5 21.0 $213.70
57.5 257 193 225 19% 16% 5% 58 38.8 15 0.0 38.8 49 10.3 15 6.9 17.2 21.7 $220.05

Total 2,236     1,686     1,979     715 715 208 322 530 186 $1,885.09

Calculations: 1,379 Annual Heat Load Annual Savings Summary
1,509 Annual Btu Usage

% Load = actual delta T / max design delta T
where T= temperature 12.3% Savings Fuel (mmBtu) 186

MBH = Peak Heating Load x % Load Cost ($) $1,885.09
mmBtu = MBH / 1,000 x % Occupied x BIN Hours

Town Hall



Energy Management System Improvements

Project #: 3008-09NFT

ECM #: 2

Measure Summary Table

18-Aug-10

Savings
Average Demand Savings 0.0 kW/Year
Electrical Energy Savings 0 kWh/Year
Fossil Fuel Savings 156 MMBtu/Year
Environmental CO2 Gas Savings(1) 18,112 Lbs./Year

Operational & Maintenance Savings $0 Per Year
Energy Savings ($) $1,626 Per Year
Total Energy & O&M Savings $1,626 Per Year

Project Costs
Total Measure Cost $37,026

Payback
Simple Payback 22.8                     Year(s)

Potential Incentives $0
Simple Payback with Incentives 22.8 Year(s)

Town of Hamburg

Buildings & Grounds Garage

(1)

0
0
0

3.32
42.12
1.65

464.42

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

lbs of coal (Saved)
 lbs of Nox gas reduced
 lbs of SO2 gas reduced

Equivalent Savings (1 year)

passenger cars (Reduced)
barrels of oil (Saved)
houses energy use for 1 year
number of trees planted



Estimate of Project Economics
Utility Billing History for Fossil Fuel Consumption
Buildings & Grounds Garage

Existing
Existing Facility Existing Facility Existing Facility Existing Facility Existing Facility Existing Facility Estimated Boiler

Month Usage(CCF) Usage(Dollars) Usage(Gallons) Usage(Dollars) Usage (mmBtu) Usage(Dollars) Usage(mmBtu)

January 2,028.48 $2,505.30 0.00 $0.00 202.85 $2,505.30 185.73
February 1,309.10 $1,516.78 0.00 $0.00 130.91 $1,516.78 119.86
March 1,009.21 $1,046.11 0.00 $0.00 100.92 $1,046.11 92.41
April 138.66 $154.76 0.00 $0.00 13.87 $154.76 12.70
May 24.42 $27.96 0.00 $0.00 2.44 $27.96 2.24
June 39.47 $50.57 0.00 $0.00 3.95 $50.57 3.61
July 19.19 $21.79 0.00 $0.00 1.92 $21.79 1.76
August 112.02 $115.25 0.00 $0.00 11.20 $115.25 10.26
September 272.68 $254.71 0.00 $0.00 27.27 $254.71 24.97
October 795.69 $772.82 0.00 $0.00 79.57 $772.82 72.85
November 1,546.11 $1,398.38 0.00 $0.00 154.61 $1,398.38 141.56
December 1,953.35 $1,800.04 0.00 $0.00 195.34 $1,800.04 178.85

Totals 9,248.39 $9,664.47 0.00 $0.00 924.84 $9,664.47 846.80

Assumptions: Total Base Load
Summer = June, July, August, September Consumption 78.04
operating hours are unchanged. % of total 8.44%

82% Existing Boiler Efficiency
82% Proposed Boiler Efficiency Total Heating Load

91.56% Estimated consumption due to boilers Consumption 846.80
$1.04 Cost per CCF $10.45 Cost per mmBtu(gas) % of total 91.56%
$0.00 Cost per Gallon $0.00 Cost per mmBtu(oil)

$10.45 Cost per mmBtu(average) Load from Calcs 847



Buildings & Grounds Garage
FIN Tube Radiant - Temperature Setback and Overheating Savings - Heating

Assumptions: Existing Building Schedule: Proposed Building Schedule:

Occ. Indoor Temp. 70 Weekdays (12 AM - 8 AM) (8 AM - 4 PM) (4 PM - 12 AM) Weekdays (12 AM - 8 AM) (8 AM - 4 PM) (4 PM - 12 AM)

Reduced Occ Temp, 70 Occupied 8 8 8 Occupied 1 8 1
Unocc. Indoor Temp. 62 Unoccupied 0 0 0 Unoccupied 7 0 7
Peak Heating Load 394        MBH Weekends Weekends

Occupied 8 8 8 Occupied 0 0 0
Unoccupied 0 0 0 Unoccupied 8 8 8

% Occupied 100.00% 100.00% 100.00% % Occupied 8.93% 71.43% 8.93%

Bin Temperature Data (Heating Only) Occ Red. Occ Unocc Existing Conditions Proposed Condiitions Total Total
% Load % Load % Load Occupied Unoccupied Total Occupied Unoccupied Total Reduced Reduced

Hours/Bin at IAT = at IAT = at IAT = Load Usage Load Usage Usage Load Usage Load Usage Usage Usage Cost
Bin Temp 0 - 8  8 - 16 16 - 24 70 70 62 (MBH) (mmBtu) (MBH) (mmBtu) (mmBtu) (MBH) (mmBtu) (MBH) (mmBtu) (mmBtu) (mmBtu) ($)

-17.5 0 0 0 100% 100% 91% 394 0.0 358 0.0 0.0 394 0.0 358 0.0 0.0 0.0 $0.00
-12.5 1 0 0 94% 94% 85% 371 0.4 335 0.0 0.4 371 0.0 335 0.3 0.3 0.0 $0.34
-7.5 0 0 1 89% 89% 79% 349 0.3 313 0.0 0.3 349 0.0 313 0.3 0.3 0.0 $0.34
-2.5 3 0 1 83% 83% 74% 326 1.3 290 0.0 1.3 326 0.1 290 1.1 1.2 0.1 $1.37
2.5 12 5 6 77% 77% 68% 304 7.0 268 0.0 7.0 304 1.6 268 4.8 6.3 0.6 $6.71
7.5 39 13 20 71% 71% 62% 281 20.3 245 0.0 20.3 281 4.1 245 14.1 18.2 2.1 $21.62

12.5 71 40 61 66% 66% 57% 259 44.5 223 0.0 44.5 259 10.4 223 29.3 39.8 4.7 $49.55
17.5 106 60 81 60% 60% 51% 236 58.4 200 0.0 58.4 236 14.1 200 37.6 51.6 6.8 $70.56
22.5 152 117 133 54% 54% 45% 214 86.0 178 0.0 86.0 214 23.3 178 52.1 75.4 10.6 $110.29
27.5 227 185 213 49% 49% 39% 191 119.6 155 0.0 119.6 191 32.8 155 70.5 103.3 16.3 $170.74
32.5 352 277 308 43% 43% 34% 169 158.2 133 0.0 158.2 169 43.4 133 90.4 133.7 24.5 $256.06
37.5 279 240 261 37% 37% 28% 146 114.1 110 0.0 114.1 146 32.1 110 61.8 94.0 20.2 $210.94
42.5 245 191 215 31% 31% 22% 124 80.6 88 0.0 80.6 124 22.0 88 41.6 63.6 17.1 $178.24
47.5 243 181 231 26% 26% 17% 101 66.4 65 0.0 66.4 101 17.4 65 31.6 48.9 17.4 $181.97
52.5 249 184 223 20% 20% 11% 79 51.7 43 0.0 51.7 79 13.7 43 20.6 34.3 17.4 $181.60
57.5 257 193 225 14% 14% 5% 56 38.0 20 0.0 38.0 56 10.2 20 10.0 20.2 17.8 $186.00

Total 2,236     1,686     1,979     847 847 225 466 691 156 $1,626.34

Calculations: 847 Annual Heat Load Annual Savings Summary
925 Annual Btu Usage

% Load = actual delta T / max design delta T
where T= temperature 16.8% Savings Fuel (mmBtu) 156

MBH = Peak Heating Load x % Load Cost ($) $1,626.34
mmBtu = MBH / 1,000 x % Occupied x BIN Hours



Energy Management System Improvements
Highway Offices

Project #: 3008-09NFT

ECM #: 2

Measure Summary Table

18-Aug-10

Savings
Average Demand Savings 0.0 kW/Year
Electrical Energy Savings 0 kWh/Year
Fossil Fuel Savings 116 MMBtu/Year
Environmental CO2 Gas Savings(1) 13,451 Lbs./Year

Operational & Maintenance Savings $0 Per Year
Energy Savings ($) $1,411 Per Year
Total Energy & O&M Savings $1,411 Per Year

Project Costs
Total Measure Cost $31,944

Payback
Simple Payback 22.6                     Year(s)

Potential Incentives $0
Simple Payback with Incentives 22.6 Year(s)

Town of Hamburg

(1)

0
0
0

2.46
31.28
1.22

344.89

Equivalent Savings (1 year)

passenger cars (Reduced)
barrels of oil (Saved)
houses energy use for 1 year
number of trees planted

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

lbs of coal (Saved)
 lbs of Nox gas reduced
 lbs of SO2 gas reduced



Estimate of Project Economics
Utility Billing History for Fossil Fuel Consumption
Highway Offices

Existing
Existing Facility Existing Facility Existing Facility Existing Facility Existing Facility Existing Facility Estimated Boiler

Month Usage(CCF) Usage(Dollars) Usage(Gallons) Usage(Dollars) Usage (mmBtu) Usage(Dollars) Usage(mmBtu)

December 1,059 $1,406.52 0.00 $0.00 105.90 $1,406.52 94.23
February 917 $1,176.93 0.00 $0.00 91.70 $1,176.93 81.59
March 604 $731.91 0.00 $0.00 60.40 $731.91 53.74
April 542 $594.73 0.00 $0.00 54.20 $594.73 48.22
May 224 $234.64 0.00 $0.00 22.40 $234.64 19.93
June 100 $103.70 0.00 $0.00 10.00 $103.70 8.90
July 34 $49.57 0.00 $0.00 3.40 $49.57 3.03
August 7 $24.80 0.00 $0.00 0.70 $24.80 0.62
September 74 $84.77 0.00 $0.00 7.40 $84.77 6.58
October 254 $259.26 0.00 $0.00 25.40 $259.26 22.60
November 384 $403.32 0.00 $0.00 38.40 $403.32 34.17
December 917 $1,175.11 0.00 $0.00 91.70 $1,175.11 81.59

Totals 5,116.00 $6,245.26 0.00 $0.00 511.60 $6,245.26 455.20

Assumptions: Total Base Load
Summer = June, July, August, September Consumption 56.40
operating hours are unchanged. % of total 11.02%

82% Existing Boiler Efficiency
82% Proposed Boiler Efficiency Total Heating Load

88.98% Estimated consumption due to boilers Consumption 455.20
$1.22 Cost per CCF $12.21 Cost per mmBtu(gas) % of total 88.98%
$0.00 Cost per Gallon $0.00 Cost per mmBtu(oil)

$12.21 Cost per mmBtu(average) Load from Calcs 455



Highway Offices
FIN Tube Radiant - Temperature Setback and Overheating Savings - Heating

Assumptions: Existing Building Schedule: Proposed Building Schedule:

Occ. Indoor Temp. 74 Weekdays (12 AM - 8 AM) (8 AM - 4 PM) (4 PM - 12 AM) Weekdays (12 AM - 8 AM) (8 AM - 4 PM) (4 PM - 12 AM)

Reduced Occ Temp, 72 Occupied 8 8 8 Occupied 1 8 1
Unocc. Indoor Temp. 62 Unoccupied 0 0 0 Unoccupied 7 0 7
Peak Heating Load 197        MBH Weekends Weekends

Occupied 8 8 8 Occupied 0 0 0
Unoccupied 0 0 0 Unoccupied 8 8 8

% Occupied 100.00% 100.00% 100.00% % Occupied 8.93% 71.43% 8.93%

Bin Temperature Data (Heating Only) Occ Red. Occ Unocc Existing Conditions Proposed Condiitions Total Total
% Load % Load % Load Occupied Unoccupied Total Occupied Unoccupied Total Reduced Reduced

Hours/Bin at IAT = at IAT = at IAT = Load Usage Load Usage Usage Load Usage Load Usage Usage Usage Cost
Bin Temp 0 - 8  8 - 16 16 - 24 74 72 62 (MBH) (mmBtu) (MBH) (mmBtu) (mmBtu) (MBH) (mmBtu) (MBH) (mmBtu) (mmBtu) (mmBtu) ($)

-17.5 0 0 0 100% 100% 87% 197 0.0 171 0.0 0.0 197 0.0 171 0.0 0.0 0.0 $0.00
-12.5 1 0 0 95% 94% 81% 186 0.2 160 0.0 0.2 186 0.0 160 0.1 0.2 0.0 $0.29
-7.5 0 0 1 89% 89% 76% 175 0.2 149 0.0 0.2 175 0.0 149 0.1 0.2 0.0 $0.29
-2.5 3 0 1 84% 83% 70% 164 0.7 139 0.0 0.7 164 0.1 139 0.5 0.6 0.1 $1.15
2.5 12 5 6 78% 78% 65% 154 3.5 128 0.0 3.5 153 0.8 128 2.3 3.1 0.5 $5.67
7.5 39 13 20 73% 72% 60% 143 10.3 117 0.0 10.3 142 2.1 117 6.7 8.8 1.5 $18.29

12.5 71 40 61 67% 66% 54% 132 22.7 106 0.0 22.7 131 5.3 106 14.0 19.3 3.5 $42.12
17.5 106 60 81 62% 61% 49% 121 30.0 96 0.0 30.0 120 7.1 96 17.9 25.0 4.9 $60.19
22.5 152 117 133 56% 55% 43% 111 44.5 85 0.0 44.5 109 11.8 85 24.9 36.7 7.8 $94.72
27.5 227 185 213 51% 50% 38% 100 62.4 74 0.0 62.4 98 16.7 74 33.6 50.4 12.1 $147.21
32.5 352 277 308 45% 44% 32% 89 83.5 63 0.0 83.5 87 22.3 63 43.1 65.4 18.1 $221.51
37.5 279 240 261 40% 39% 27% 78 61.1 53 0.0 61.1 76 16.6 53 29.5 46.1 15.0 $183.36
42.5 245 191 215 34% 33% 21% 68 44.0 42 0.0 44.0 65 11.5 42 19.8 31.3 12.7 $155.20
47.5 243 181 231 29% 27% 16% 57 37.3 31 0.0 37.3 54 9.2 31 15.1 24.3 13.0 $158.60
52.5 249 184 223 23% 22% 10% 46 30.3 20 0.0 30.3 43 7.4 20 9.8 17.3 13.0 $158.88
57.5 257 193 225 18% 16% 5% 35 23.9 10 0.0 23.9 32 5.8 10 4.8 10.5 13.4 $163.39

Total 2,236     1,686     1,979     455 455 117 222 339 116 $1,410.86

Calculations: 455 Annual Heat Load Annual Savings Summary
512 Annual Btu Usage

% Load = actual delta T / max design delta T
where T= temperature 22.6% Savings Fuel (mmBtu) 116

MBH = Peak Heating Load x % Load Cost ($) $1,410.86
mmBtu = MBH / 1,000 x % Occupied x BIN Hours



Energy Management System Improvements
Highway Garage

Project #: 3008-09NFT

ECM #: 2

Measure Summary Table

18-Aug-10

Savings
Average Demand Savings 0.0 kW/Month
Electrical Energy Savings 0 kWh/Year
Fossil Fuel Savings 212 MMBtu/Year
Environmental CO2 Gas Savings(1) 24,667 Lbs./Year

Operational & Maintenance Savings $0 Per Year
Energy Savings ($) $2,102 Per Year
Total Energy & O&M Savings $2,102 Per Year

Project Costs
Total Measure Cost $37,026

Payback
Simple Payback 17.6                     Year(s)

Potential Incentives $0
Simple Payback with Incentives 17.6 Year(s)

Town of Hamburg

(1)

0
0
0

4.52
57.37
2.24

632.49

Equivalent Savings (1 year)

passenger cars (Reduced)
barrels of oil (Saved)
houses energy use for 1 year
number of trees planted

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

lbs of coal (Saved)
 lbs of Nox gas reduced
 lbs of SO2 gas reduced



Highway Garage
FIN Tube Radiant - Temperature Setback and Overheating Savings - Heating

Assumptions: Existing Building Schedule: Proposed Building Schedule:

Occ. Indoor Temp. 70 Weekdays (12 AM - 8 AM) (8 AM - 4 PM) (4 PM - 12 AM) Weekdays (12 AM - 8 AM) (8 AM - 4 PM) (4 PM - 12 AM)

Reduced Occ Temp, 70 Occupied 8 8 8 Occupied 1 8 0
Unocc. Indoor Temp. 62 Unoccupied 0 0 0 Unoccupied 7 0 8
Peak Heating Load 516        MBH Weekends Weekends

Occupied 8 8 8 Occupied 0 0 0
Unoccupied 0 0 0 Unoccupied 8 8 8

% Occupied 100.00% 100.00% 100.00% % Occupied 8.93% 71.43% 0.00%

Bin Temperature Data (Heating Only) Occ Red. Occ Unocc Existing Conditions Proposed Condiitions Total Total
% Load % Load % Load Occupied Unoccupied Total Occupied Unoccupied Total Reduced Reduced

Hours/Bin at IAT = at IAT = at IAT = Load Usage Load Usage Usage Load Usage Load Usage Usage Usage Cost
Bin Temp 0 - 8  8 - 16 16 - 24 70 70 62 (MBH) (mmBtu) (MBH) (mmBtu) (mmBtu) (MBH) (mmBtu) (MBH) (mmBtu) (mmBtu) (mmBtu) ($)

-17.5 0 0 0 100% 100% 91% 516 0.0 468 0.0 0.0 516 0.0 468 0.0 0.0 0.0 $0.00
-12.5 1 0 0 94% 94% 85% 486 0.5 439 0.0 0.5 486 0.0 439 0.4 0.4 0.0 $0.43
-7.5 0 0 1 89% 89% 79% 457 0.5 409 0.0 0.5 457 0.0 409 0.4 0.4 0.0 $0.47
-2.5 3 0 1 83% 83% 74% 427 1.7 380 0.0 1.7 427 0.1 380 1.4 1.5 0.2 $1.74
2.5 12 5 6 77% 77% 68% 398 9.1 351 0.0 9.1 398 1.8 351 6.4 8.3 0.9 $8.58
7.5 39 13 20 71% 71% 62% 368 26.5 321 0.0 26.5 368 4.7 321 19.0 23.7 2.8 $27.69

12.5 71 40 61 66% 66% 57% 339 58.3 292 0.0 58.3 339 11.8 292 40.0 51.8 6.5 $64.08
17.5 106 60 81 60% 60% 51% 309 76.4 262 0.0 76.4 309 16.2 262 51.0 67.2 9.2 $91.00
22.5 152 117 133 54% 54% 45% 280 112.5 233 0.0 112.5 280 27.2 233 70.9 98.1 14.4 $142.51
27.5 227 185 213 49% 49% 39% 250 156.5 203 0.0 156.5 250 38.2 203 96.1 134.2 22.3 $220.91
32.5 352 277 308 43% 43% 34% 221 207.0 174 0.0 207.0 221 50.7 174 123.0 173.7 33.4 $330.82
37.5 279 240 261 37% 37% 28% 191 149.3 144 0.0 149.3 191 37.6 144 84.2 121.8 27.5 $272.83
42.5 245 191 215 31% 31% 22% 162 105.5 115 0.0 105.5 162 25.6 115 56.6 82.2 23.2 $230.31
47.5 243 181 231 26% 26% 17% 133 86.8 85 0.0 86.8 133 20.0 85 43.1 63.1 23.8 $235.60
52.5 249 184 223 20% 20% 11% 103 67.6 56 0.0 67.6 103 15.8 56 28.1 44.0 23.7 $234.82
57.5 257 193 225 14% 14% 5% 74 49.7 27 0.0 49.7 74 11.8 27 13.6 25.5 24.2 $240.36

Total 2,236     1,686     1,979     1,108 1,108 262 634 896 212 $2,102.16

Calculations: 1,193 Annual Heat Load Annual Savings Summary
1,278 Annual Btu Usage

% Load = actual delta T / max design delta T
where T= temperature 16.6% Savings Fuel (mmBtu) 212

MBH = Peak Heating Load x % Load Cost ($) $2,102.16
mmBtu = MBH / 1,000 x % Occupied x BIN Hours



Energy Management System Improvements
Senior Adult Day Care

Project #: 3008-09NFT

ECM #: 2

Measure Summary Table

19-Aug-10

Savings
Average Demand Savings 0.0 kW/Month
Electrical Energy Savings 0 kWh/Year
Fossil Fuel Savings 105 MMBtu/Year
Environmental CO2 Gas Savings(1) 12,266 Lbs./Year

Operational & Maintenance Savings $0 Per Year
Energy Savings ($) $1,125 Per Year
Total Energy & O&M Savings $1,125 Per Year

Project Costs
Total Measure Cost $68,607

Payback
Simple Payback 61.0                     Year(s)

Potential Incentives $0
Simple Payback with Incentives 61.0 Year(s)

Town of Hamburg

(1)

0
0
0

2.25
28.53
1.12

314.52

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

lbs of coal (Saved)
 lbs of Nox gas reduced
 lbs of SO2 gas reduced

Equivalent Savings (1 year)

passenger cars (Reduced)
barrels of oil (Saved)
houses energy use for 1 year
number of trees planted



Estimate of Project Economics
Utility Billing History for Fossil Fuel Consumption
Senior Adult Day Care

Existing
Existing Facility Existing Facility Existing Facility Existing Facility Existing Facility Existing Facility Estimated Boiler

Month Usage(CCF) Usage(Dollars) Usage(Gallons) Usage(Dollars) Usage (mmBtu) Usage(Dollars) Usage(mmBtu)

January-01 2,035.71 $2,509.22 0.00 $0.00 203.57 $2,509.22 169.18
February-01 1,293.31 $1,502.01 0.00 $0.00 129.33 $1,502.01 107.48
March-01 724.99 $761.81 0.00 $0.00 72.50 $761.81 60.25
April-01 190.46 $199.00 0.00 $0.00 19.05 $199.00 15.83
May-01 140.29 $151.18 0.00 $0.00 14.03 $151.18 11.66
June-01 73.73 $91.22 0.00 $0.00 7.37 $91.22 6.13
July-01 28.67 $43.95 0.00 $0.00 2.87 $43.95 2.38
August-01 107.52 $115.41 0.00 $0.00 10.75 $115.41 8.94
September-01 269.31 $266.25 0.00 $0.00 26.93 $266.25 22.38
October-01 733.18 $732.87 0.00 $0.00 73.32 $732.87 60.93
November-01 899.07 $841.63 0.00 $0.00 89.91 $841.63 74.72
December-01 1,795.07 $1,635.05 0.00 $0.00 179.51 $1,635.05 149.18

Totals 8,291.33 $8,849.60 0.00 $0.00 829.13 $8,849.60 689.05

Assumptions: Total Base Load
Summer = June, July, August, September Consumption 140.08
operating hours are unchanged. % of total 16.90%

82% Existing Boiler Efficiency
82% Proposed Boiler Efficiency Total Heating Load

83.10% Estimated consumption due to boilers Consumption 689.05
$1.07 Cost per CCF $10.67 Cost per mmBtu(gas) % of total 83.10%
$0.00 Cost per Gallon $0.00 Cost per mmBtu(oil)

$10.67 Cost per mmBtu(average) Load from Calcs 415



Senior Adult Day Care
FIN Tube Radiant - Temperature Setback and Overheating Savings - Heating

Assumptions: Existing Building Schedule: Proposed Building Schedule:

Occ. Indoor Temp. 74 Weekdays (12 AM - 8 AM) (8 AM - 4 PM) (4 PM - 12 AM) Weekdays (12 AM - 8 AM) (8 AM - 4 PM) (4 PM - 12 AM)

Reduced Occ Temp, 72 Occupied 8 8 8 Occupied 1 8 1
Unocc. Indoor Temp. 62 Unoccupied 0 0 0 Unoccupied 7 0 7
Peak Heating Load 179        MBH Weekends Weekends

Occupied 8 8 8 Occupied 0 0 0
Unoccupied 0 0 0 Unoccupied 8 8 8

% Occupied 100.00% 100.00% 100.00% % Occupied 8.93% 71.43% 8.93%

Bin Temperature Data (Heating Only) Occ Red. Occ Unocc Existing Conditions Proposed Condiitions Total Total
% Load % Load % Load Occupied Unoccupied Total Occupied Unoccupied Total Reduced Reduced

Hours/Bin at IAT = at IAT = at IAT = Load Usage Load Usage Usage Load Usage Load Usage Usage Usage Cost
Bin Temp 0 - 8  8 - 16 16 - 24 74 72 62 (MBH) (mmBtu) (MBH) (mmBtu) (mmBtu) (MBH) (mmBtu) (MBH) (mmBtu) (mmBtu) (mmBtu) ($)

-17.5 0 0 0 100% 100% 87% 179 0.0 156 0.0 0.0 179 0.0 156 0.0 0.0 0.0 $0.00
-12.5 1 0 0 95% 94% 81% 169 0.2 146 0.0 0.2 169 0.0 146 0.1 0.1 0.0 $0.23
-7.5 0 0 1 89% 89% 76% 160 0.2 136 0.0 0.2 159 0.0 136 0.1 0.1 0.0 $0.23
-2.5 3 0 1 84% 83% 70% 150 0.6 126 0.0 0.6 149 0.1 126 0.5 0.5 0.1 $0.92
2.5 12 5 6 78% 78% 65% 140 3.2 117 0.0 3.2 139 0.7 117 2.1 2.8 0.4 $4.52
7.5 39 13 20 73% 72% 60% 130 9.4 107 0.0 9.4 129 1.9 107 6.1 8.0 1.4 $14.58

12.5 71 40 61 67% 66% 54% 120 20.7 97 0.0 20.7 119 4.8 97 12.8 17.6 3.1 $33.59
17.5 106 60 81 62% 61% 49% 111 27.3 87 0.0 27.3 109 6.5 87 16.3 22.8 4.5 $47.99
22.5 152 117 133 56% 55% 43% 101 40.5 77 0.0 40.5 99 10.8 77 22.7 33.5 7.1 $75.53
27.5 227 185 213 51% 50% 38% 91 56.9 68 0.0 56.9 89 15.3 68 30.6 45.9 11.0 $117.38
32.5 352 277 308 45% 44% 32% 81 76.2 58 0.0 76.2 79 20.3 58 39.3 59.6 16.5 $176.62
37.5 279 240 261 40% 39% 27% 71 55.8 48 0.0 55.8 69 15.2 48 26.9 42.1 13.7 $146.20
42.5 245 191 215 34% 33% 21% 62 40.2 38 0.0 40.2 59 10.5 38 18.1 28.6 11.6 $123.75
47.5 243 181 231 29% 27% 16% 52 34.0 28 0.0 34.0 49 8.4 28 13.7 22.1 11.8 $126.46
52.5 249 184 223 23% 22% 10% 42 27.6 19 0.0 27.6 39 6.8 19 9.0 15.8 11.9 $126.69
57.5 257 193 225 18% 16% 5% 32 21.8 9 0.0 21.8 29 5.3 9 4.4 9.6 12.2 $130.28

Total 2,236     1,686     1,979     415 415 106 203 309 105 $1,124.96

Calculations: 689 Annual Heat Load Annual Savings Summary
829 Annual Btu Usage

% Load = actual delta T / max design delta T
where T= temperature 12.7% Savings Fuel (mmBtu) 105

MBH = Peak Heating Load x % Load Cost ($) $1,124.96
mmBtu = MBH / 1,000 x % Occupied x BIN Hours



Energy Management System Improvements
Senior Garage
Project #: 3008-09NFT

ECM #: 2

Measure Summary Table

18-Aug-10

Savings
Average Demand Savings 0.0 kW/Month
Electrical Energy Savings 0 kWh/Year
Fossil Fuel Savings 85 MMBtu/Year
Environmental CO2 Gas Savings(1) 9,847 Lbs./Year

Operational & Maintenance Savings $0 Per Year
Energy Savings ($) $903 Per Year
Total Energy & O&M Savings $903 Per Year

Project Costs
Total Measure Cost $13,068

Payback
Simple Payback 14.5                     Year(s)

Potential Incentives $0
Simple Payback with Incentives 14.5 Year(s)

Town of Hamburg

(1)

0
0
0

1.80
22.90
0.90

252.49

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

lbs of coal (Saved)
 lbs of Nox gas reduced
 lbs of SO2 gas reduced

Equivalent Savings (1 year)

passenger cars (Reduced)
barrels of oil (Saved)
houses energy use for 1 year
number of trees planted



Estimate of Project Economics
Utility Billing History for Fossil Fuel Consumption
Senior Garage

Existing
Existing Facility Existing Facility Existing Facility Existing Facility Existing Facility Existing Facility Estimated Boiler

Month Usage(CCF) Usage(Dollars) Usage(Gallons) Usage(Dollars) Usage (mmBtu) Usage(Dollars) Usage(mmBtu)

January-01 2,035.71 $2,509.22 0.00 $0.00 203.57 $2,509.22 169.18
February-01 1,293.31 $1,502.01 0.00 $0.00 129.33 $1,502.01 107.48
March-01 724.99 $761.81 0.00 $0.00 72.50 $761.81 60.25
April-01 190.46 $199.00 0.00 $0.00 19.05 $199.00 15.83
May-01 140.29 $151.18 0.00 $0.00 14.03 $151.18 11.66
June-01 73.73 $91.22 0.00 $0.00 7.37 $91.22 6.13
July-01 28.67 $43.95 0.00 $0.00 2.87 $43.95 2.38
August-01 107.52 $115.41 0.00 $0.00 10.75 $115.41 8.94
September-01 269.31 $266.25 0.00 $0.00 26.93 $266.25 22.38
October-01 733.18 $732.87 0.00 $0.00 73.32 $732.87 60.93
November-01 899.07 $841.63 0.00 $0.00 89.91 $841.63 74.72
December-01 1,795.07 $1,635.05 0.00 $0.00 179.51 $1,635.05 149.18

Totals 8,291.33 $8,849.60 0.00 $0.00 829.13 $8,849.60 689.05

Assumptions: Total Base Load
Summer = June, July, August, September Consumption 140.08
operating hours are unchanged. % of total 16.90%

82% Existing Boiler Efficiency
82% Proposed Boiler Efficiency Total Heating Load

83.10% Estimated consumption due to boilers Consumption 689.05
$1.07 Cost per CCF $10.67 Cost per mmBtu(gas) % of total 83.10%
$0.00 Cost per Gallon $0.00 Cost per mmBtu(oil)

$10.67 Cost per mmBtu(average) Load from Calcs 415



Senior Garage
FIN Tube Radiant - Temperature Setback and Overheating Savings - Heating

Assumptions: Existing Building Schedule: Proposed Building Schedule:

Occ. Indoor Temp. 74 Weekdays (12 AM - 8 AM) (8 AM - 4 PM) (4 PM - 12 AM) Weekdays (12 AM - 8 AM) (8 AM - 4 PM) (4 PM - 12 AM)

Reduced Occ Temp, 74 Occupied 8 8 8 Occupied 1 8 1
Unocc. Indoor Temp. 64 Unoccupied 0 0 0 Unoccupied 7 0 7
Peak Heating Load 179        MBH Weekends Weekends

Occupied 8 8 8 Occupied 0 0 0
Unoccupied 0 0 0 Unoccupied 8 8 8

% Occupied 100.00% 100.00% 100.00% % Occupied 8.93% 71.43% 8.93%

Bin Temperature Data (Heating Only) Occ Red. Occ Unocc Existing Conditions Proposed Condiitions Total Total
% Load % Load % Load Occupied Unoccupied Total Occupied Unoccupied Total Reduced Reduced

Hours/Bin at IAT = at IAT = at IAT = Load Usage Load Usage Usage Load Usage Load Usage Usage Usage Cost
Bin Temp 0 - 8  8 - 16 16 - 24 74 74 64 (MBH) (mmBtu) (MBH) (mmBtu) (mmBtu) (MBH) (mmBtu) (MBH) (mmBtu) (mmBtu) (mmBtu) ($)

-17.5 0 0 0 100% 100% 89% 179 0.0 160 0.0 0.0 179 0.0 160 0.0 0.0 0.0 $0.00
-12.5 1 0 0 95% 95% 84% 169 0.2 150 0.0 0.2 169 0.0 150 0.1 0.2 0.0 $0.19
-7.5 0 0 1 89% 89% 78% 160 0.2 140 0.0 0.2 160 0.0 140 0.1 0.1 0.0 $0.19
-2.5 3 0 1 84% 84% 73% 150 0.6 130 0.0 0.6 150 0.1 130 0.5 0.5 0.1 $0.76
2.5 12 5 6 78% 78% 67% 140 3.2 120 0.0 3.2 140 0.7 120 2.1 2.9 0.3 $3.73
7.5 39 13 20 73% 73% 62% 130 9.4 111 0.0 9.4 130 1.9 111 6.4 8.3 1.1 $12.01

12.5 71 40 61 67% 67% 56% 120 20.7 101 0.0 20.7 120 4.9 101 13.3 18.1 2.6 $27.52
17.5 106 60 81 62% 62% 51% 111 27.3 91 0.0 27.3 111 6.6 91 17.1 23.7 3.7 $39.18
22.5 152 117 133 56% 56% 45% 101 40.5 81 0.0 40.5 101 11.0 81 23.8 34.8 5.7 $61.24
27.5 227 185 213 51% 51% 40% 91 56.9 71 0.0 56.9 91 15.6 71 32.4 48.0 8.9 $94.81
32.5 352 277 308 45% 45% 34% 81 76.2 62 0.0 76.2 81 20.9 62 42.0 62.8 13.3 $142.19
37.5 279 240 261 40% 40% 29% 71 55.8 52 0.0 55.8 71 15.7 52 29.1 44.8 11.0 $117.13
42.5 245 191 215 34% 34% 23% 62 40.2 42 0.0 40.2 62 11.0 42 19.9 30.9 9.3 $98.98
47.5 243 181 231 29% 29% 18% 52 34.0 32 0.0 34.0 52 8.9 32 15.6 24.5 9.5 $101.05
52.5 249 184 223 23% 23% 13% 42 27.6 23 0.0 27.6 42 7.3 23 10.9 18.2 9.4 $100.84
57.5 257 193 225 18% 18% 7% 32 21.8 13 0.0 21.8 32 5.8 13 6.3 12.1 9.7 $103.29

Total 2,236     1,686     1,979     415 415 110 220 330 85 $903.10

Calculations: 689 Annual Heat Load Annual Savings Summary
829 Annual Btu Usage

% Load = actual delta T / max design delta T
where T= temperature 10.2% Savings Fuel (mmBtu) 85

MBH = Peak Heating Load x % Load Cost ($) $903.10
mmBtu = MBH / 1,000 x % Occupied x BIN Hours
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DOMESTIC HOT WATER SYSTEM IMPROVEMENTS  

ECM - 3 

INVESTIGATION 

The domestic hot water system in a building is the system which heats and distributes potable 

water to hand wash sinks and showers. The energy used in this type of system varies based on 

a number of factors including time of year, frequency of use in the buildings, water 

temperature requirements, heating equipment and standby storage losses. The development 

of tank-less and condensing heating equipment have increased the opportunity for energy 

savings associated with this type of building system. During the course of the study water 

usage was estimated based on the number and type of water fixtures in the buildings, the 

building use, utility history, and discussions with facility personnel. 

 

For the options described below, implementation cost estimates were developed which 

include material and labor costs to replace the electric heaters and associated equipment. 

These cost estimates include costs for connecting to the existing water lines, and connection to 

the nearby natural gas supply line.  The cost estimate is based on similar projects Wendel has 

completed, RS Means, and manufacturer budget pricing.  There are no maintenance savings 

anticipated with the implementation of this measure. A summary of the potential savings and 

economics of this project are included in this section. 

 

Town Hall 

Existing System 

The domestic hot water supply for the Town Hall is provided by an 85 gallon natural gas water 

heater.  This heater is located in a mechanical room in the basement and is vented through a 

CAT B exhaust flue out a side wall.  The heater was installed in 1994 and may soon reach the 

end of its useful life. The domestic hot water is stored within the tank at an assumed 

temperature of 120°F. The tank itself is assumed to have a thermal resistance value of 6 

h·ft²·°F/Btu.   
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Figure E-6.1 Existing Domestic Hot Water Heater

Proposed System 

Option A 

The proposed system would utilize a 

natural gas unit.  Energy savings will be achieved by increasing the efficiency of the heating 

system due to burner and heating efficiency

need to be replaced with a PVC vent. 

 

Option B 

The proposed system would utilize a tank

building’s hot water demand. Energy savings would be 

losses associated with the storage of hot water within the tank. Additional savings will be 

achieved through an increase in burner efficiency. This increase in heating efficiency is less than 

the increase in efficiency from Option A. The effec

the combination of both the increase in burner efficiency and elimination of the storage tank.

 

Highway Garage 

Existing System 

The domestic hot water supply for the Highway Garage is provided by an 80 gallon electr

water heater.  This heater is located in a mechanical room within the garage.  The do

 

6.1 Existing Domestic Hot Water Heater Town Hall 

The proposed system would utilize a condensing water heater of similar capacity to the current 

natural gas unit.  Energy savings will be achieved by increasing the efficiency of the heating 

due to burner and heating efficiency. As part this system the existing flue vent would 

need to be replaced with a PVC vent.  

The proposed system would utilize a tank-less natural gas water heater capable of meeting the 

building’s hot water demand. Energy savings would be achieved by eliminat

storage of hot water within the tank. Additional savings will be 

achieved through an increase in burner efficiency. This increase in heating efficiency is less than 

the increase in efficiency from Option A. The effectiveness of this option is dependent

the combination of both the increase in burner efficiency and elimination of the storage tank.

The domestic hot water supply for the Highway Garage is provided by an 80 gallon electr

water heater.  This heater is located in a mechanical room within the garage.  The do
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heater of similar capacity to the current 

natural gas unit.  Energy savings will be achieved by increasing the efficiency of the heating 

m the existing flue vent would 

less natural gas water heater capable of meeting the 

eliminating the standby 

storage of hot water within the tank. Additional savings will be 

achieved through an increase in burner efficiency. This increase in heating efficiency is less than 

dependent upon 

the combination of both the increase in burner efficiency and elimination of the storage tank. 

The domestic hot water supply for the Highway Garage is provided by an 80 gallon electric hot 

water heater.  This heater is located in a mechanical room within the garage.  The domestic hot 
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water is stored within the tank at an assumed temperature of 120°F. The tank itself is assumed 

to have a thermal resistance value of 

Figure E-6.2 Existing

 

Proposed System 

The proposed system would utilize a tank

the building’s hot water demand. Energy savings would be

standby losses associated with storage of hot water within the tank. Additional savings will be 

achieved through an increase in burner efficiency. The effectiveness of this option is 

upon the combination of both the increase in burner effici

tank. 

in the tank at an assumed temperature of 120°F. The tank itself is assumed 

to have a thermal resistance value of 6 h·ft²·°F/Btu.   

 
Existing Highway Garage Domestic Hot Water Heater 

The proposed system would utilize a tank-less natural gas hot water heater capable of meeting 

the building’s hot water demand. Energy savings would be achieved by 

standby losses associated with storage of hot water within the tank. Additional savings will be 

achieved through an increase in burner efficiency. The effectiveness of this option is 

upon the combination of both the increase in burner efficiency and elimination of the storage 
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in the tank at an assumed temperature of 120°F. The tank itself is assumed 

less natural gas hot water heater capable of meeting 

achieved by eliminating the 

standby losses associated with storage of hot water within the tank. Additional savings will be 

achieved through an increase in burner efficiency. The effectiveness of this option is dependent 

ency and elimination of the storage 
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Figure E-6.3 Proposed Highway Garage Domestic Hot Water Heater

RECOMMENDATIONS 

The Town Hall and Highway Garage appear to have 

water system. In addition to this the 

does not appear great enough to justify the

equipment with the systems proposed

for implementation.  

 

Since the Town Hall’s domestic water heater will be reaching the end of its useful life in the 

near future, Wendel recommends that the town consider

time. The incremental cost of installing this more efficient equipment wil

energy savings. 

 

  

6.3 Proposed Highway Garage Domestic Hot Water Heater 

 

The Town Hall and Highway Garage appear to have relatively low usage of their domestic hot 

water system. In addition to this the storage tank losses associated with the existing equipment 

does not appear great enough to justify the added expense of replacing the existing 

the systems proposed. As a result, Wendel does not recommend this measure 

Town Hall’s domestic water heater will be reaching the end of its useful life in the 

near future, Wendel recommends that the town considers the proposed technologies at that 

time. The incremental cost of installing this more efficient equipment will likely be justified by 
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low usage of their domestic hot 

storage tank losses associated with the existing equipment 

expense of replacing the existing 

Wendel does not recommend this measure 

Town Hall’s domestic water heater will be reaching the end of its useful life in the 

technologies at that 

l likely be justified by 



Domestic Hot Water Improvements
Town Hall

Project #: 3008-09NFT

ECM #: 3

Measure Summary Table
19-Aug-10

Savings
Average Demand Savings 0.0 kW/Month

Electrical Energy Savings 0 kWh/Year

Fossil Fuel Savings 6 MMBtu/Year
Environmental CO2 Gas Savings(1)

706 Lbs./Year

Operational & Maintenance Savings $0 Per Year
Energy Savings ($) $62 Per Year
Total Energy & O&M Savings $62 Per Year

Project Costs
Total Measure Cost $4,675

Payback
Simple Payback 75.8                   Year(s)
Potential Incentives $0
Simple Payback with Incentives 75.8 Year(s)

(1)

0.00

0.00

0.00

0.06

0.75
0.03
8.22

 houses energy use for 1 year
 number of trees planted

 lbs of SO2 gas reduced

Town of Hamburg

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. Environmental Savings From Annual Electric Reduction

lbs of coal (Saved)

 lbs of Nox gas reduced

Option A - Condensing

Equivalent Objects Saved (1 year)

 passenger cars (Reduced)

 barrels of oil (Saved)



Project Name: Town of Hamburg ECM # 3
Project Number: 3008-09NFT

Calculated By: JGD
Checked By: AMB

Date: 8/19/2010

NATURAL GAS TO CONDENSING DOMESTIC WATER HEATER

Existing Condition:
Natural gas water heater

Proposed Condition:
Condensing natural gas water heater

Given and Assumed Data:
Water Usage
Number of Sinks = 16
Number of People (Employees & Visitors) = 75
Average Personal Sink Use Per Day = 3
Min Per Use = 1 Min
Min Per Day = 225 Min
Gal/min = 1 GPM
Gallons per Day                      = 225 gal/day
Days of use per year                      = 260 days/yr
Annual Usage UA                     = 58,500 gallons

Domestic Hot Water System
Rated GPH                      = 125 GPH
Input Btu (max)                      = 75,100 Btu/hr
Natural Gas System Efficiency ηE                     = 80%
# of Units                      = 1 units
Assumed Make-up Water Temperature Tin                     = 55 °F

Average Storage Temperature Tst = 120 °F

Cost Per mmBtu                      = $10.16 mmBtu
Months of Operation per year                      = 12 Months/year



Project Name: Town of Hamburg ECM # 3
Project Number: 3008-09NFT

Calculated By: JGD
Checked By: AMB

Date: 8/19/2010

Proposed Data:

Rated GPH = 150
Input Btu (max) = 130,000 Btu/hr
New Natural Gas Water Heater Efficiency ηP                     = 95%

Calculations:
Conversion Factor #1 CF1                     = 8.33 Btu/gal- deg F
Conversion Factor #2 CF2                     = 103,000 Btu/Ccf

Existing Domestic Hot Water Heating 

Existing Annual Ccf Consumption = 384 Ccf/yr
(((UA * CF1 * (Tin - Tst) / ηE) / CF2) 
Existing Annual Consumption (mmBtu) = 38.44 mmBtu/yr

Proposed Domestic Hot Water Heating

Proposed Annual ccf Consumption                      = 324 Ccf/yr
((UA * CF1 * (Tin - Tst) / ηP) / CF2) 
Proposed Annual Consumption (mmBtu)                      = 32.37 mmBtu/yr

Savings

                     = 6.07 mmBtu/yr

                     = $61.67

Annual Energy Savings

Annual Energy Cost Savings



Domestic Hot Water Improvements
Town Hall

Project #: 3008-09NFT

ECM #: 3

18-Aug-10

Savings
Average Demand Savings 0.0 kW/Month

Electrical Energy Savings 0 kWh/Year

Fossil Fuel Savings 6 MMBtu/Year
Environmental CO2 Gas Savings(1)

706 Lbs./Year

Operational & Maintenance Savings $0 Per Year
Energy Savings ($) $62 Per Year
Total Energy & O&M Savings $62 Per Year

Project Costs
Total Measure Cost $3,949

Payback
Simple Payback 64.0                   Year(s)
Potential Incentives $0
Simple Payback with Incentives 64.0 Year(s)

(1)

0.00

0.00

0.00

0.06

0.75
0.03
8.22

 houses energy use for 1 year
 number of trees planted

 lbs of SO2 gas reduced

Town of Hamburg

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. Environmental Savings From Annual Electric Reduction

lbs of coal (Saved)

 lbs of Nox gas reduced

Option B - Tankless

Measure Summary Table

Equivalent Objects Saved (1 year)

 passenger cars (Reduced)

 barrels of oil (Saved)



Project Name: Town of Hamburg ECM # 3
Project Number: 3008-09NFT

Calculated By: JGD
Checked By: AMB

Date: 8/18/2010

Existing Condition:
Natural gas water heater

Proposed Condition:
Tankless Natural Gas Water Heater

Given and Assumed Data:
Water Usage
Number of Sinks = 16
Number of People (Employees & Visitors) = 75
Average Personal Sink Use Per Day = 3
Min Per Use = 1 Min
Min Per Day = 225 Min
Gal/min = 1 GPM
Gallons per Day                      = 225 gal/day
Days of use per year                      = 260 days/yr
Annual Usage UA                     = 58,500 gallons

Domestic Hot Water System
Rated GPH                      = 125 GPH
Input Btu (max)                      = 75,100 Btu/hr
Natural Gas System Efficiency ηE                     = 80%
# of Units                      = 1 units
Assumed Make-up Water Temperature Tin                     = 55 °F

Average Storage Temperature Tst = 120 °F
Tank Insulation (R-value) R = 6 hr-ft2-°F/Btu
Average Room Temperature T0 = 65 °F

Tank Surface Area A = 27.60 ft2

Annual Tank Losses (A * 1/R * (Tst - T0) ATL = 253 Btu
Cost Per mmBtu                      = $10.16 mmBtu
Months of Operation per year                      = 12 Months/year

NATURAL GAS TO TANKLESS DOMESTIC WATER HEATER



Project Name: Town of Hamburg ECM # 3
Project Number: 3008-09NFT

Calculated By: JGD
Checked By: AMB

Date: 8/18/2010

Proposed Data:

Rated GPH = 150
Input Btu (max) = 130,000 Btu/hr
New Natural Gas Water Heater Efficiency ηP                     = 95%

Calculations:
Conversion Factor #1 CF1                     = 8.33 Btu/gal- deg F
Conversion Factor #2 CF2                     = 103,000 Btu/Ccf

Existing Domestic Hot Water Heating 

Existing Annual Ccf Consumption = 384 Ccf/yr
(((UA * CF1 * (Tin - Tst) / ηE) / CF2) + ((ATL / ηE) / CF2)

Existing Annual Consumption (mmBtu) = 38.44 mmBtu/yr

Proposed Domestic Hot Water Heating

Proposed Annual ccf Consumption                      = 324 Ccf/yr
((UA * CF1 * (Tin - Tst) / ηP) / CF2) 

Proposed Annual Consumption (mmBtu)                      = 32.37 mmBtu/yr

Savings

                     = 6.07 mmBtu/yr

                     = $61.67

Annual Energy Savings

Annual Energy Cost Savings



Domestic Hot Water Improvements
Highway Garage

Project #: 3008-09NFT
ECM #: 3

Measure Summary Table
19-Aug-10

Savings
Average Demand Savings 0.0 kW/Month

Electrical Energy Savings 1,954 kWh/Year

Fossil Fuel Savings (7) MMBtu/Year
Environmental CO2 Gas Savings(1)

784 Lbs./Year

Operational & Maintenance Savings $0 Per Year
Energy Savings ($) $68 Per Year
Total Energy & O&M Savings $68 Per Year

Project Costs
Total Measure Cost $6,273

Payback
Simple Payback 92.9                   Year(s)

Potential Incentives $0

Simple Payback with Incentives 92.9 Year(s)

(1)

2931.72

4.13

12.00

0.07

0.83
0.03
9.12

lbs of coal (Saved)

 lbs of Nox gas reduced

 number of trees planted

 lbs of SO2 gas reduced

Equivalent Objects Saved (1 year)

 passenger cars (Reduced)

 barrels of oil (Saved)
 houses energy use for 1 year

Town of Hamburg

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction



Project Name: Town of Hamburg ECM # 3
Project Number: 3008-09NFT

Calculated By: JGD
Checked By: AMB

Date: 8/19/2010

ELECTRIC TO TANKLESS NATURAL GAS DOMESTIC WATER HEATER

Existing Condition:
Electric water heater

Proposed Condition:
Tankless Natural Gas Water Heater

Given and Assumed Data:
Water Usage
Number of Sinks / Showers = 10
Number of People (Employees & Visitors) = 10
Sink Use Per Day = 2
Min Per Use = 1.5 Min
Min Per Day = 30 Min
Gal/min = 1.5 GPM
Gallons per Day                      = 45 gal/day

Days of use per year                      = 260 days/yr
Annual Usage UA                     = 11,700 gallons

Domestic Hot Water System
Rated GPH                      = 125 GPH
kW/Unit                      = 4.5 kW
Electric System Efficiency ηE                     = 95%
# of Units                      = 1 units
Assumed Make-up Water Temperature Tin                     = 55 °F

Average Storage Temperature Tst = 120 °F
Tank Insulation (R-value) R = 6 hr-ft2-°F/Btu
Average Room Temperature T0 = 60 °F

Tank Surface Area A = 27.60 ft2

Annual Tank Losses (A * 1/R * (Tst - T0) ATL = 276 Btu
Cost Per kW                      = $10.42 kW
Cost Per kWh                      = $0.072 kWh
Months of Operation per year                      = 12 Months/year



Project Name: Town of Hamburg ECM # 3
Project Number: 3008-09NFT

Calculated By: JGD
Checked By: AMB

Date: 8/19/2010

Proposed Data:

Rated GPH = 150
Input Btu (max) = 130,000 Btu/hr
New Natural Gas Water Heater Efficiency ηP                     = 85%
Cost Per mmBtu                      = $10.16 mmBtu

Calculations:
Conversion Factor #1 CF1                     = 8.33 Btu/gal- deg F
Conversion Factor #2 CF2                     = 103,000 Btu/Ccf
Conversion Factor #3 CF3                     = 3,412 Btu/kWh

Existing Domestic Hot Water Heating 

Existing Annual kWh Consumption = 1,954 kWh/yr
(((UA * CF1 * (Tin - Tst) / ηE) / CF3) + ((ATL / ηE) / CF3)
Existing Annual Consumption (mmBtu) = 6.67 mmBtu/yr
Existing Annual Energy Costs = $141

Proposed Domestic Hot Water Heating

Proposed Annual ccf Consumption                      = 72 Ccf/yr
((UA * CF1 * (Tin - Tst) / ηP) / CF2) 
Proposed Annual Consumption (mmBtu)                      = 7.24 mmBtu/yr
Proposed Annual Energy Costs                      = $74

Savings

                     = (0.57) mmBtu/yr

                     = $67.51

Annual Energy Savings

Annual Energy Cost Savings
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BUILDING ENVELOPE IMPROVEMENTS  

ECM - 4 

INVESTIGATION 

The building envelope is a critical part of a facility’s energy efficiency. Energy is transferred 

through the building’s exterior skin in several ways. The largest single component is conductive 

heat transfer through the wall, windows, roof and other external surfaces. This energy loss is 

most notably mitigated by insulation installed during construction. The next form of energy 

transfer is through radiation, also known as solar heat gain. This is energy that is absorbed by 

the building through the windows. The final component is convective heat transfer, also known 

as infiltration. This is where outdoor air infiltrates the facility through cracks in the building 

envelope. These cracks develop over time increasing the amount of infiltration resulting in 

additional load on the building’s HVAC system.  

 

Wendel in conjunction with the services of a building envelope consultant evaluated several 

buildings for building envelope improvements. Various improvements were identified that 

reduce convective heat transfer where applicable.  The buildings were inspected visually and 

air leakage paths were identified by using a smoke puffer to pinpoint location and severity of 

infiltration. Each building was inspected from the rooftop down to the basement. A list of 

proposed improvements was compiled and their potential energy savings calculated. Cost 

estimates for the proposed improvements were provided by a contractor specializing in this 

technology.  

 

Proposed System 

Potential infiltration points were investigated for the buildings listed below. While these 

buildings are well maintained cracks, small cracks in the buildings envelope can develop over 

time resulting in an energy loss. In general, most savings opportunities identified consisted of 

sealing along joints and windows, as well as adding weather-stripping to the doors.  

 

The following is a full accounting of the proposed building envelope improvement measures. 

Energy savings calculations and cost estimates can be found for each building in this section. 
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Town IcTown IcTown IcTown Ice Arenae Arenae Arenae Arena    

• 366 feet of door/hatch perimeter to be weather-stripped. 

• 784 feet of window frame perimeter to be caulked. 

• Seal & caulk 150 feet of roof/wall joint intersection. 

• 8 roof top equipment sealing.     

    

Town HallTown HallTown HallTown Hall    

• 286 feet of door/hatch perimeter to be weather-stripped. 

• 1740 feet of window frame perimeter to be caulked. 

• 5 roof top equipment sealing.    

    

Buildings and GroundsBuildings and GroundsBuildings and GroundsBuildings and Grounds    

• 448 feet of door/hatch perimeter to be weather-stripped. 

    

Highway Department OfficeHighway Department OfficeHighway Department OfficeHighway Department Office    

• 235 feet of door/hatch perimeter to be weather-stripped. 

• 990 feet of window frame perimeter to be caulked.    

• 20 feet of A/C unit sealing.     

    

Highway Department GarageHighway Department GarageHighway Department GarageHighway Department Garage    

• 790 feet of door/hatch perimeter to be weather-stripped. 

    

Nike Site / Buildings and GroundsNike Site / Buildings and GroundsNike Site / Buildings and GroundsNike Site / Buildings and Grounds    

• 142 feet of door/hatch perimeter to be weather-stripped. 

• 240 feet of window frame perimeter to be caulked.    

    

Recreation BuildingRecreation BuildingRecreation BuildingRecreation Building    

• 138 feet of door/hatch perimeter to be weather-stripped. 

• 112 feet of window frame perimeter to be caulked.    

    

Town Park Fitness CenterTown Park Fitness CenterTown Park Fitness CenterTown Park Fitness Center    

• 399 feet of door/hatch perimeter to be weather-stripped. 
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• 226 feet of window frame perimeter to be caulked. 

• Seal & caulk 1000 feet of roof/wall joint intersection. 

 

Senior Adult Day CareSenior Adult Day CareSenior Adult Day CareSenior Adult Day Care    

• 86 feet of door/hatch perimeter to be weather-stripped. 

• 176 feet of window frame perimeter to be caulked. 

• Insulate gap around train car. 

• Seal & caulk 270 feet of roof/wall joint intersection. 

• Seal & caulk 150 feet of rim joist. 

 

RECOMMENDATIONS 

Wendel recommends installing weather-stripping on exterior doors, sealing roof/wall joints, 

and caulking around windows and roof penetrations. The reduction in air infiltration will reduce 

the load on the building’s HVAC system and will result in energy savings.  

 

For the Buildings and Grounds Garage, Highway Department Garage, Nike Site/ Buildings and 

Grounds and the Recreation Building, the anticipated energy savings do not justify the cost of 

installation. For these buildings Wendel does not recommend the proposed building envelope 

improvements as an energy conservation measure.  

  

 

 

 

 



Building Envelope Improvements
Town Ice Arena
Project #: 3008-09NFT

ECM #: 4

Measure Summary Table

19-Aug-10

Savings

Average Demand Savings 0.0 kW/Month

Electrical Energy Savings 0 kWh/Year

Fossil Fuel Savings 131 MMBtu/Year
Environmental CO2 Gas Savings(1) 15,276 Lbs./Year

Operational & Maintenance Savings $0 Per Year

Energy Savings ($) $1,374 Per Year
Total Energy & O&M Savings $1,374 Per Year

Project Costs
Total Measure Cost $19,466

Payback
Simple Payback 14.2                      Year(s)

Potential Incentives $0
Simple Payback with Incentives 14.2 Year(s)

(1)

0.00

0.00

0.00

2.80

35.52
1.39

391.68

lbs of coal (Saved)

Town of Hamburg

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

number of trees planted

lbs of Nox gas reduced

lbs of SO2 gas reduced

Equivalent Savings (1 year)

passenger cars (Reduced)

barrels of oil (Saved)
houses energy use for 1 year



Project Name: Town of Hamburg ECM# 4
Project Number: 3008-09NFT

Calculated By: JGD / ZeroDraft
Checked By: AMB

Date: 8/19/2010

Infiltration Rates Q = k x dPn x A

k = 20
(dP)^n = 7.44

A = 4.29 ft^2

Q = 638.60 cfm

Natural Gas Heating System Cost = (Q x DD x Price per therm)/2890

Q = 638.60 cfm
DD = 5940

Price/therm = 1.05 dollars

Energy Savings = 131.26 mmBtu

Estimated Savings = $1,374
Hole area "A" is based upon:

366 feet of door/hatch perimeter at 1/16"
464  feet of window frame perimeter at 1/64"
320 feet of operable window sash perimeter at 1/32"
150 feet of roof/wall intersection at 1/16"
8 roof mechanical roof ventilators at 64 feet at 1/32"

Total square feet = 4.29 ft2



Building Envelope Improvements
Town Hall

Project #: 3008-09NFT

ECM #: 4

Measure Summary Table

19-Aug-10

Savings

Average Demand Savings 0.0 kW/Month

Electrical Energy Savings 0 kWh/Year

Fossil Fuel Savings 124 MMBtu/Year
Environmental CO2 Gas Savings(1) 14,460 Lbs./Year

Operational & Maintenance Savings $0 Per Year

Energy Savings ($) $1,413 Per Year
Total Energy & O&M Savings $1,413 Per Year

Project Costs
Total Measure Cost $23,649

Payback
Simple Payback 16.7                      Year(s)

Potential Incentives $0
Simple Payback with Incentives 16.7 Year(s)

(1)

0.00

0.00

0.00

2.65

33.63
1.32

370.76

lbs of coal (Saved)

Town of Hamburg

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

number of trees planted

lbs of Nox gas reduced

lbs of SO2 gas reduced

Equivalent Savings (1 year)

passenger cars (Reduced)

barrels of oil (Saved)
houses energy use for 1 year



Project Name: Town of Hamburg ECM# 4
Project Number: 3008-09NFT

Checked By: JGD / ZeroDraft
Project #: 3008-09NFT

ECM #: 4

Infiltration Rates Q = k x dPn x A

k = 20
(dP)^n = 7.44

A = 4.06 ft^2

Q = 604.50 cfm

Natural Gas Heating System Cost = (Q x DD x Price per therm)/2890

Q = 604.50 cfm
DD = 5940

Price/therm = 1.14 dollars

Energy Savings = 124.25 mmBtu

Estimated Savings = $1,413

Hole area "A" is based upon:

286 feet of door/hatch perimeter at 1/16"
1740  feet of window frame perimeter at 1/64"
156 feet of miscellaneous caulking at 1/64"
5 roof mechanical roof ventilators at 40 feet at 1/32"

Total square feet = 4.06 ft2



Building Envelope Improvements
Buildings & Grounds

Project #: 3008-09NFT

ECM #: 4

Measure Summary Table

18-Aug-10

Savings

Average Demand Savings 0.0 kW/Month

Electrical Energy Savings 0 kWh/Year

Fossil Fuel Savings 98 MMBtu/Year
Environmental CO2 Gas Savings(1) 11,355 Lbs./Year

Operational & Maintenance Savings $0 Per Year

Energy Savings ($) $1,020 Per Year
Total Energy & O&M Savings $1,020 Per Year

Project Costs
Total Measure Cost $31,444

Payback
Simple Payback 30.8                      Year(s)

Potential Incentives $0
Simple Payback with Incentives 30.8 Year(s)

(1)

0.00

0.00

0.00

2

26
1

291 number of trees planted

lbs of Nox gas reduced

lbs of SO2 gas reduced

Equivalent Savings (1 year)

passenger cars (Reduced)

barrels of oil (Saved)
houses energy use for 1 year

lbs of coal (Saved)

Town of Hamburg

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction



Project Name: Town of Hamburg ECM# 4
Project Number: 3008-09NFT

Calculated By: JGD / ZeroDraft
Checked By: AMB

Date: 8/18/2010

Infiltration Rates Q = k x dPn x A

k = 20
(dP)^n = 7.44

A = 3.19 ft^2

Q = 474.69 cfm

Natural Gas Heating System Cost = (Q x DD x Price per therm)/2890

Q = 474.69 cfm
DD = 5940

Price/therm = 1.04 dollars

Energy Savings = 97.57 mmBtu

Estimated Savings = $1,020

Hole area "A" is based upon:

80 feet of door/hatch perimeter at 1/16"
710 feet of door/hatch perimeter at 3/64"

Total square feet = 3.19 ft2



Building Envelope Improvements
Highway Office 
Project #: 3008-09NFT

ECM #: 4

Measure Summary Table

19-Aug-10

Savings

Average Demand Savings 0.0 kW/Month

Electrical Energy Savings 0 kWh/Year

Fossil Fuel Savings 107 MMBtu/Year
Environmental CO2 Gas Savings(1) 12,439 Lbs./Year

Operational & Maintenance Savings $0 Per Year

Energy Savings ($) $1,305 Per Year
Total Energy & O&M Savings $1,305 Per Year

Project Costs
Total Measure Cost $14,502

Payback
Simple Payback 11.1                      Year(s)

Potential Incentives $0
Simple Payback with Incentives 11.1 Year(s)

(1)

0.00

0.00

0.00

2.28

28.93
1.13

318.95 number of trees planted

lbs of Nox gas reduced

lbs of SO2 gas reduced

Equivalent Savings (1 year)

passenger cars (Reduced)

barrels of oil (Saved)
houses energy use for 1 year

lbs of coal (Saved)

Town of Hamburg

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction



Project Name: Town of Hamburg ECM# 4
Project Number: 3008-09NFT

Calculated By: JGD / ZeroDraft
Checked By: AMB

Date: 8/19/2010

Infiltration Rates Q = k x dPn x A

k = 20
(dP)^n = 7.44

A = 3.49 ft^2

Q = 520.03 cfm

Natural Gas Heating System Cost = (Q x DD x Price per therm)/2890

Q = 520.03 cfm
DD = 5940

Price/therm = 1.22 dollars

Energy Savings = 106.88 mmBtu

Estimated Savings = $1,305
Hole area "A" is based upon:

235 feet of door/hatch perimeter at 1/16"
396  feet of window frame perimeter at 1/64"
594 feet of operable window sash perimeter at 1/32"
20 feet of A/C unit sealing at 1/8"

Total square feet = 3.49 ft2



Building Envelope Improvements
Highway Garage

Project #: 3008-09NFT

ECM #: 4

Measure Summary Table

19-Aug-10

Savings

Average Demand Savings 0.0 kW/Month

Electrical Energy Savings 0 kWh/Year

Fossil Fuel Savings 71 MMBtu/Year
Environmental CO2 Gas Savings(1) 8,305 Lbs./Year

Operational & Maintenance Savings $0 Per Year

Energy Savings ($) $708 Per Year
Total Energy & O&M Savings $708 Per Year

Project Costs
Total Measure Cost $15,416

Payback
Simple Payback 21.8                      Year(s)

Potential Incentives $0
Simple Payback with Incentives 21.8 Year(s)

(1)

0.00

0.00

0.00

1.52

19.31
0.76

212.95 number of trees planted

lbs of Nox gas reduced

lbs of SO2 gas reduced

Equivalent Savings (1 year)

passenger cars (Reduced)

barrels of oil (Saved)
houses energy use for 1 year

lbs of coal (Saved)

Town of Hamburg

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction



Project Name: Town of Hamburg ECM# 4
Project Number: 3008-09NFT

Calculated By: JGD / ZeroDraft
Checked By: AMB

Date: 8/19/2010

Infiltration Rates Q = k x dPn x A

k = 20
(dP)^n = 7.44

A = 2.33 ft^2

Q = 347.20 cfm

Natural Gas Heating System Cost = (Q x DD x Price per therm)/2890

Q = 347.20 cfm
DD = 5940

Price/therm = 0.99 dollars

Energy Savings = 71.36 mmBtu

Estimated Savings = $708

Hole area "A" is based upon:

448 feet of door/hatch perimeter at 1/16"

Total square feet = 2.33 ft2



Building Envelope Improvements
Nike Site Buildings & Grounds

Project #: 3008-09NFT

ECM #: 4

Measure Summary Table

19-Aug-10

Savings

Average Demand Savings 0.0 kW/Month

Electrical Energy Savings 0 kWh/Year

Fossil Fuel Savings 32 MMBtu/Year
Environmental CO2 Gas Savings(1) 3,745 Lbs./Year

Operational & Maintenance Savings $0 Per Year

Energy Savings ($) $361 Per Year
Total Energy & O&M Savings $361 Per Year

Project Costs
Total Measure Cost $6,828

Payback
Simple Payback 18.9                      Year(s)

Potential Incentives $0
Simple Payback with Incentives 18.9 Year(s)

(1)

0.00

0.00

0.00

0.69

8.71
0.34

96.02

lbs of coal (Saved)

Town of Hamburg

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Electric Reduction

number of trees planted

lbs of Nox gas reduced

lbs of SO2 gas reduced

Equivalent Savings (1 year)

passenger cars (Reduced)

barrels of oil (Saved)
houses energy use for 1 year



Project Name: Town of Hamburg ECM# 4
Project Number: 3008-09NFT

Calculated By: JGD / ZeroDraft
Checked By: AMB

Date: 8/19/2010

Infiltration Rates Q = k x dPn x A

k = 20
(dP)^n = 7.44

A = 1.05 ft^2

Q = 156.55 cfm

Natural Gas Heating System Cost = (Q x DD x Price per therm)/2890

Q = 156.55 cfm
DD = 5940

Price/therm = 1.12 dollars

Energy Savings = 32.18 mmBtu

Estimated Savings = $361
Hole area "A" is based upon:

142 feet of door/hatch perimeter at 1/16"
240  feet of window frame perimeter at 1/64"

Total square feet = 1.05 ft2



Building Envelope Improvements
Recreation Building

Project #: 3008-09NFT

ECM #: 4

Measure Summary Table

18-Aug-10

Savings

Average Demand Savings 0.0 kW/Month

Electrical Energy Savings 0 kWh/Year

Fossil Fuel Savings 26 MMBtu/Year
Environmental CO2 Gas Savings(1) 3,077 Lbs./Year

Operational & Maintenance Savings $0 Per Year

Energy Savings ($) $296 Per Year
Total Energy & O&M Savings $296 Per Year

Project Costs
Total Measure Cost $7,799

Payback
Simple Payback 26.3                      Year(s)

Potential Incentives $0
Simple Payback with Incentives 26.3 Year(s)

(1)

0.00

0.00

0.00

0.56

7.16
0.28

78.91

lbs of coal (Saved)

Town of Hamburg

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

number of trees planted

lbs of Nox gas reduced

lbs of SO2 gas reduced

Equivalent Savings (1 year)

passenger cars (Reduced)

barrels of oil (Saved)
houses energy use for 1 year



Project Name: Town of Hamburg ECM# 4
Project Number: 3008-09NFT

Calculated By: JGD / ZeroDraft
Checked By: AMB

Date: 8/18/2010

Infiltration Rates Q = k x dPn x A

k = 20
(dP)^n = 7.44

A = 0.86 ft^2

Q = 128.65 cfm

Natural Gas Heating System Cost = (Q x DD x Price per therm)/2890

Q = 128.65 cfm
DD = 5940

Price/therm = 1.12 dollars

Energy Savings = 26.44 mmBtu

Estimated Savings = $296
Hole area "A" is based upon:

138 feet of door/hatch perimeter at 1/16"
112  feet of window frame perimeter at 1/64"

Total square feet = .86 ft2



Building Envelope Improvements
Town Park Fitness Center

Project #: 3008-09NFT

ECM #: 4

Measure Summary Table

19-Aug-10

Savings

Average Demand Savings 0.0 kW/Month

Electrical Energy Savings 0 kWh/Year

Fossil Fuel Savings 233 MMBtu/Year
Environmental CO2 Gas Savings(1) 27,131 Lbs./Year

Operational & Maintenance Savings $0 Per Year

Energy Savings ($) $2,440 Per Year
Total Energy & O&M Savings $2,440 Per Year

Project Costs
Total Measure Cost $34,481

Payback
Simple Payback 14.1                      Year(s)

Potential Incentives $0
Simple Payback with Incentives 14.1 Year(s)

(1)

0.00

0.00

0.00

4.97

63.09
2.47

695.66

lbs of coal (Saved)

Town of Hamburg

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

number of trees planted

lbs of Nox gas reduced

lbs of SO2 gas reduced

Equivalent Savings (1 year)

passenger cars (Reduced)

barrels of oil (Saved)
houses energy use for 1 year



Project Name: Town of Hamburg ECM# 4
Project Number: 3008-09NFT

Calculated By: JGD / ZeroDraft
Checked By: AMB

Date: 8/19/2010

Infiltration Rates Q = k x dPn x A

k = 20
(dP)^n = 7.44

A = 7.62 ft^2

Q = 1134.21 cfm

Natural Gas Heating System Cost = (Q x DD x Price per therm)/2890

Q = 1134.21 cfm
DD = 5940

Price/therm = 1.05 dollars

Energy Savings = 233.12 mmBtu

Estimated Savings = $2,440

Hole area "A" is based upon:

399 feet of door/hatch perimeter at 1/16"
226  feet of window frame perimeter at 1/64"
8 feet of miscellaneous sealing at 1/16"
1000 feet of rim joist/wall intersection at 1/16"

Total square feet = 7.62 ft2



Building Envelope Improvements
Senior Adult Day Care

Project #: 3008-09NFT

ECM #: 4

Measure Summary Table

19-Aug-10

Savings

Average Demand Savings 0.0 kW/Month

Electrical Energy Savings 0 kWh/Year

Fossil Fuel Savings 148 MMBtu/Year
Environmental CO2 Gas Savings(1) 17,185 Lbs./Year

Operational & Maintenance Savings $0 Per Year

Energy Savings ($) $1,576 Per Year
Total Energy & O&M Savings $1,576 Per Year

Project Costs
Total Measure Cost $19,960

Payback
Simple Payback 12.7                      Year(s)

Potential Incentives $0
Simple Payback with Incentives 12.7 Year(s)

(1)

0.00

0.00

0.00

3.15

39.96
1.56

440.64 number of trees planted

lbs of Nox gas reduced

lbs of SO2 gas reduced

Equivalent Savings (1 year)

passenger cars (Reduced)

barrels of oil (Saved)
houses energy use for 1 year

lbs of coal (Saved)

Town of Hamburg

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction



Project Name: Town of Hamburg ECM# 4
Project Number: 3008-09NFT

Checked By: JGD / ZeroDraft
Project #: 3008-09NFT

Date: 8/19/2010

Infiltration Rates Q = k x dPn x A

k = 20
(dP)^n = 7.44

A = 4.83 ft^2

Q = 718.43 cfm

Natural Gas Heating System Cost = (Q x DD x Price per therm)/2890

Q = 718.43 cfm
DD = 5940

Price/therm = 1.07 dollars

Energy Savings = 147.66 mmBtu

Estimated Savings = $1,576

Hole area "A" is based upon:

86 feet of door/hatch perimeter at 1/16"
176  feet of window frame perimeter at 1/64"
2.125 sq. feet of gap around train car
270 feet of roof/wall intersection at 1/16"
150 feet of rim joist at 1/32"

Total square feet = 4.83 ft2
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 Ice Rink Improvements  



 

 
NYSERDA FlexTech Services 

ICE RINK IMPROVEMENT

INVESTIGATION 

The Town Ice Rink is a 55,550 square foot facility with a 17,000 square foot ice rink. This rink is 

currently used from late August until June by the 

Ice rinks are unique facilities in regards to the mechanical equipment used in the 

treating of the ice. Due to this unique nature, ice rinks typically present a

energy improvement.  

Existing System 

The Nike Base was converted into an ice rink in the 1970s.  The original building was renovated 

to accommodate lockers rooms, offices and a skate rental area.  The original building consists 

of a concrete slab with CMU walls.  A

a flat roof over the locker rooms.

 

An addition was built on the north side to house an ice rink area and mechanical rooms.  The 

ice rink area is constructed with a concrete slab, a s

unit (CMU) walls infill the lower half of the steel structure, metal cladding with spray foam 

insulation wrap around the upper half, and a gable roof.  The current ceiling over the ice rink 

ICE RINK IMPROVEMENTS 

ECM - 5 

square foot facility with a 17,000 square foot ice rink. This rink is 

currently used from late August until June by the Town’s residents and various athletic groups

Ice rinks are unique facilities in regards to the mechanical equipment used in the 

treating of the ice. Due to this unique nature, ice rinks typically present an

Figure 8.1Town Ice Rink 

ase was converted into an ice rink in the 1970s.  The original building was renovated 

to accommodate lockers rooms, offices and a skate rental area.  The original building consists 

of a concrete slab with CMU walls.  A low sloped roof is located over the skate rental area and 

a flat roof over the locker rooms. 

An addition was built on the north side to house an ice rink area and mechanical rooms.  The 

ice rink area is constructed with a concrete slab, a steel rigid frame structure. Concrete masonry

walls infill the lower half of the steel structure, metal cladding with spray foam 

insulation wrap around the upper half, and a gable roof.  The current ceiling over the ice rink 
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square foot facility with a 17,000 square foot ice rink. This rink is 

and various athletic groups. 

Ice rinks are unique facilities in regards to the mechanical equipment used in the creation and 

n opportunity for 

 

ase was converted into an ice rink in the 1970s.  The original building was renovated 

to accommodate lockers rooms, offices and a skate rental area.  The original building consists 

low sloped roof is located over the skate rental area and 

An addition was built on the north side to house an ice rink area and mechanical rooms.  The 

me structure. Concrete masonry 

walls infill the lower half of the steel structure, metal cladding with spray foam 

insulation wrap around the upper half, and a gable roof.  The current ceiling over the ice rink 



 

 
NYSERDA FlexTech Services 

surface composed of gray corrugated

supports. The mechanical rooms are constructed with a concrete slab, CMU walls and a flat 

roof.  

 

The ice temperature is maintained by 

ammonia compressors. The refrigeration system cools a low temperature brine solution that 

circulates under the ice surface. Temperature sensors in the concrete slab monitor the ice 

 

Proposed System  

Wendel investigated the buildings systems for potential energy improvements. It was found 

that many of the systems and practices that are in place are very energy efficient. During the 

investigation several opportunities were explored

� Low Emissivity Ceiling 

� Brine Header Insulation 

� Variable Speed Drive on Brine Pumps

� Water Treatment of Flood Water

Wendel initially investigated and ruled out flood water controls for the

efficient operation of this system by the town

the compressors due to a lack of a useable heat sink relative to the mechanical room. 

 

gray corrugated metal panels that span the area between the structural 

supports. The mechanical rooms are constructed with a concrete slab, CMU walls and a flat 

The ice temperature is maintained by a refrigeration system that features two 

compressors. The refrigeration system cools a low temperature brine solution that 

circulates under the ice surface. Temperature sensors in the concrete slab monitor the ice 

temperature and cycle on the 

compressors as needed. The brine 

solution is circulated by a set 

speed twenty five (25) horse power (H

pumps.  

 

The ice service is maintained by a 

Zamboni that resurfaces the ice typically 

twelve (12) times a day. Each resurfacing 

requires approximately 

hot water at 140°F and 50 

cold water.  

Wendel investigated the buildings systems for potential energy improvements. It was found 

that many of the systems and practices that are in place are very energy efficient. During the 

opportunities were explored, and included the following improvements:

 

Variable Speed Drive on Brine Pumps 

Water Treatment of Flood Water 

Wendel initially investigated and ruled out flood water controls for the Zamboni due to the 

efficient operation of this system by the town’s staff. Wendel also ruled out heat recover from 

the compressors due to a lack of a useable heat sink relative to the mechanical room. 
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metal panels that span the area between the structural 

supports. The mechanical rooms are constructed with a concrete slab, CMU walls and a flat 

 (2) reciprocating 

compressors. The refrigeration system cools a low temperature brine solution that 

circulates under the ice surface. Temperature sensors in the concrete slab monitor the ice 

temperature and cycle on the 

compressors as needed. The brine 

ted by a set of single 

twenty five (25) horse power (HP) 

The ice service is maintained by a 

Zamboni that resurfaces the ice typically 

twelve (12) times a day. Each resurfacing 

approximately 100 gallons of 

and 50 gallons of 

Wendel investigated the buildings systems for potential energy improvements. It was found 

that many of the systems and practices that are in place are very energy efficient. During the 

included the following improvements: 

Zamboni due to the 

staff. Wendel also ruled out heat recover from 

the compressors due to a lack of a useable heat sink relative to the mechanical room.  
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Low Emissivity Ceiling 

Low Emissivity or “low-e” ceilings work because the material it is made of has a very low 

potential to transfer radiant energy. Most objects and materials, including bright white

insulation, have an emissivity factor of

transferring their radiant energy to other objects. A good low

of 0.03, or is 3 percent efficient in transferring its radiant energy. 

A common example of radiant heat transfer, are 

heat the objects that are located directly in front of them rather than heating the air around 

them. Radiant energy will always flow from objects at a higher temperature to objects at a 

lower temperature. The greater 

Since the ice rink ceiling is always warmer than the ice surface, there is a constant transfer of 

radiant energy to the ice. When a low

flow of radiant energy to the ice. Even with cold temperatures o

ceiling radiation was still considerable (6 Btu/hr.sqft.

radiant heat load in an ice rink thus decreasing the ref

low emissivity ceiling will also help reduce ceiling condensation from all of the areas that would 

be covered up with its installation.  This would in turn reduce ice maintenance associated with 

having to cut stalagmites off the ice after a night of condensation dripping.

 

ceilings work because the material it is made of has a very low 

potential to transfer radiant energy. Most objects and materials, including bright white

insulation, have an emissivity factor of 0.9; this means they are 90 percent efficient in 

rring their radiant energy to other objects. A good low-e ceiling has an emissivity factor 

.03, or is 3 percent efficient in transferring its radiant energy.  

 

Figure 8.2 Low Emissivity Ceiling 

 

A common example of radiant heat transfer, are infrared heaters radiant heaters. These heaters 

heat the objects that are located directly in front of them rather than heating the air around 

Radiant energy will always flow from objects at a higher temperature to objects at a 

 the temperature differential, the faster the rate of heat transfer. 

Since the ice rink ceiling is always warmer than the ice surface, there is a constant transfer of 

radiant energy to the ice. When a low-e ceiling is installed over the ice sheet, it inter

flow of radiant energy to the ice. Even with cold temperatures on the day of the review, the 

ll considerable (6 Btu/hr.sqft.F). A low emissivity ceiling reduces the 

radiant heat load in an ice rink thus decreasing the refrigeration load.  The installation of the 

low emissivity ceiling will also help reduce ceiling condensation from all of the areas that would 

be covered up with its installation.  This would in turn reduce ice maintenance associated with 

gmites off the ice after a night of condensation dripping. 
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ceilings work because the material it is made of has a very low 

potential to transfer radiant energy. Most objects and materials, including bright white-faced 

.9; this means they are 90 percent efficient in 

e ceiling has an emissivity factor 

  

heaters. These heaters 

heat the objects that are located directly in front of them rather than heating the air around 

Radiant energy will always flow from objects at a higher temperature to objects at a 

the temperature differential, the faster the rate of heat transfer. 

Since the ice rink ceiling is always warmer than the ice surface, there is a constant transfer of 

e ceiling is installed over the ice sheet, it interrupts the 

the day of the review, the 

F). A low emissivity ceiling reduces the 

rigeration load.  The installation of the 

low emissivity ceiling will also help reduce ceiling condensation from all of the areas that would 

be covered up with its installation.  This would in turn reduce ice maintenance associated with 
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An incidental but very beneficial side effect of the low

substantially increases the perceived light level and may allow you to decrease the number 

light fixtures, resulting in even greater energy savings.

 

Brine Header Insulation 

As previously described in the existing system section, a brine solution is used to transfer heat 

between the ice surface and the refrigeration system. This brine is typically around 15°F on the 

discharge side of the brine pumps. A large brine header feeds

circulate under the ice surface. The main brine 

(3) foot pit on the north side of the ice ri

a steel plate. Since the brine is

transfer between the brine and the ambient conditions. By insulting these pipes energy savings 

can be achieved by reducing the load on the refrigeration system.

Figure 8.3 Ice buildup on the 

 

Variable Speed Drive on Brine Pumps

A brine solution is presently circulated under the arena floor by a 25 H

pump is sized to deliver the required cooling during extreme heat load conditions such a

during flooding and during warm weather. 

higher than is necessary.  The operation of the pump also transfers energy (heat) to the brine, 

resulting in further inefficiencies.

An incidental but very beneficial side effect of the low-e ceiling is that it is highly reflective. This 

substantially increases the perceived light level and may allow you to decrease the number 

light fixtures, resulting in even greater energy savings. 

As previously described in the existing system section, a brine solution is used to transfer heat 

between the ice surface and the refrigeration system. This brine is typically around 15°F on the 

discharge side of the brine pumps. A large brine header feeds several smaller pipes that 

circulate under the ice surface. The main brine header and connections are located in a three 

(3) foot pit on the north side of the ice rink. The pipes in this pit are not insulated and coved by 

. Since the brine is at such a low temperature there is a high potential for heat 

transfer between the brine and the ambient conditions. By insulting these pipes energy savings 

can be achieved by reducing the load on the refrigeration system.  

 
.3 Ice buildup on the brine head at the Town of Hamburg 

Variable Speed Drive on Brine Pumps 

A brine solution is presently circulated under the arena floor by a 25 HP centrifugal pump. 

pump is sized to deliver the required cooling during extreme heat load conditions such a

during flooding and during warm weather.  Most of the time, however, the flows are much 

The operation of the pump also transfers energy (heat) to the brine, 

resulting in further inefficiencies. 
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several smaller pipes that 
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Most of the time, however, the flows are much 

The operation of the pump also transfers energy (heat) to the brine, 
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The installation of a variable speed drive

during non design load periods. The VSD would control

temperature and occupancy schedule. 

required refrigeration plant energy, allowing brine flow to match partial load conditions.

refrigeration compressors should be locked out 

below a minimum brine pump speed, since 

evaporator heat transfer drops off quickly with 

laminar flow in the evaporator tubes. 

low evaporator heat transfer, the refrigeration plant 

operation could become unstable, with surging 

and short cycling of the compressors. 

 

Additional control and potential savings could be 

achieved by installing an infrared temperature 

sensor mounted on the ceiling to 

accurate and responsive feedback for ice surface temperature

works by monitoring the ice surface temperature and can be more responsive to changes in ice 

temperature multiple sensors can be installe

pad. For example, the greatest refrigeration requirement occurs during and immediately after 

flooding.  However, the ice acts as an insulator, so that brine temperature does not show this 

added load for several minutes. 

reflective of the ice surface condition than brine temperature, they will allow the brine pump 

and refrigeration plant to react more quickly to floods, and thus reduce the swing in ice 

temperature. This in turn allows the average ice surface temperature to be raised, further 

reducing the load on the refrigeration plant.

 

 

Water Treatment of Flood Water

Water purity has a direct effect on the quality of ice and the amount of energy used to produce 

and maintain the ice pad. Ice rinks are large consumers of water in general. As previously noted 

the Town of Hamburg ice rink requires 

speed drive (VSD) on the brine pump will result in energy savings 

during non design load periods. The VSD would control the brine flow based on ice 

temperature and occupancy schedule.  This will reduce the required pump energy and the 

n plant energy, allowing brine flow to match partial load conditions.

refrigeration compressors should be locked out 

below a minimum brine pump speed, since 

evaporator heat transfer drops off quickly with 

laminar flow in the evaporator tubes.  With very 

low evaporator heat transfer, the refrigeration plant 

operation could become unstable, with surging 

and short cycling of the compressors.  

Additional control and potential savings could be 

achieved by installing an infrared temperature 

the ceiling to provide more 

feedback for ice surface temperature control. The infrared sensor 

works by monitoring the ice surface temperature and can be more responsive to changes in ice 

multiple sensors can be installed to provide average temperatures across the ice 

. For example, the greatest refrigeration requirement occurs during and immediately after 

However, the ice acts as an insulator, so that brine temperature does not show this 

ral minutes. Because these temperature sensing methods are more 

reflective of the ice surface condition than brine temperature, they will allow the brine pump 

and refrigeration plant to react more quickly to floods, and thus reduce the swing in ice 

This in turn allows the average ice surface temperature to be raised, further 

reducing the load on the refrigeration plant. 

Water Treatment of Flood Water 

has a direct effect on the quality of ice and the amount of energy used to produce 

. Ice rinks are large consumers of water in general. As previously noted 

the Town of Hamburg ice rink requires approximately 1,800 gallons of water 
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will result in energy savings 

the brine flow based on ice 

This will reduce the required pump energy and the 

n plant energy, allowing brine flow to match partial load conditions. The 

The infrared sensor 

works by monitoring the ice surface temperature and can be more responsive to changes in ice 

d to provide average temperatures across the ice 

. For example, the greatest refrigeration requirement occurs during and immediately after 

However, the ice acts as an insulator, so that brine temperature does not show this 

Because these temperature sensing methods are more 

reflective of the ice surface condition than brine temperature, they will allow the brine pump 

and refrigeration plant to react more quickly to floods, and thus reduce the swing in ice 

This in turn allows the average ice surface temperature to be raised, further 

has a direct effect on the quality of ice and the amount of energy used to produce 

. Ice rinks are large consumers of water in general. As previously noted 

1,800 gallons of water per day for ice 
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maintenance. As previously note

maintained at 140°F. As a general rule, heated city water is used to fill the 

in turn is used to flood the ice sheet. The w

an elimination of the need to heat flood water prior to 

resurfacing.  Since the flood water is at a lower temperature energy savings will be achieved by 

the refrigeration system by reducing

thereby reducing the work of the refrigeration system. Pure

surface that is more resistant to cuts

 

Cost Estimates 

Cost estimates where develope

ceiling, brine header insulation, VSD on brine pumps, and water treatment equipment. The 

cost estimate is based on similar projects Wendel has completed, RS Means, and manufacturer 

budget pricing.  There are no maintenance savings anticipated by this measure. A summary of 

the potential savings and economics of this project can be seen in this section

 

RECOMMENDATIONS 

Wendel recommends insulating the brine header, installing a low emissivity ceiling, and 

installing a variable speed drive on the brine pumps. These measures will reduce the amount of 

energy consumed by the rink’s refrigeration system, at a projected constr

promotes a good return on investment.  

 

Wendel does not recommend installing a water treatment system. While these systems have 

been effectively installed in many ice rinks to lower the flood water temperature, the cost to 

implement this system in the Town of Hamburg is not justified by the calculated savings.

. As previously noted approximately 1,200 gallons of this water is hot water and is 

maintained at 140°F. As a general rule, heated city water is used to fill the resurface

in turn is used to flood the ice sheet. The water is heated to 

provide a better bond to the existing ice and to melt and fill in 

cracks in the ice caused by skate blades. With the use of 

demineralized flood water the need for heating is eliminated 

because pure water bonds very easily to the existing 

 

Energy savings will be achieved in two ways. The first will be 

an elimination of the need to heat flood water prior to 

resurfacing.  Since the flood water is at a lower temperature energy savings will be achieved by 

reducing the amount of energy needed to freeze the flood water

thereby reducing the work of the refrigeration system. Pure water also provides a harder ic

sistant to cuts and scrapes.  

Cost estimates where developed that include material and labor costs to install as low

ceiling, brine header insulation, VSD on brine pumps, and water treatment equipment. The 

cost estimate is based on similar projects Wendel has completed, RS Means, and manufacturer 

There are no maintenance savings anticipated by this measure. A summary of 

the potential savings and economics of this project can be seen in this section 

Wendel recommends insulating the brine header, installing a low emissivity ceiling, and 

installing a variable speed drive on the brine pumps. These measures will reduce the amount of 

energy consumed by the rink’s refrigeration system, at a projected constr

promotes a good return on investment.   

Wendel does not recommend installing a water treatment system. While these systems have 

been effectively installed in many ice rinks to lower the flood water temperature, the cost to 

system in the Town of Hamburg is not justified by the calculated savings.
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is hot water and is 

resurface tank which 

ater is heated to 

better bond to the existing ice and to melt and fill in 

cracks in the ice caused by skate blades. With the use of 

flood water the need for heating is eliminated 

because pure water bonds very easily to the existing ice sheet.  

Energy savings will be achieved in two ways. The first will be 

an elimination of the need to heat flood water prior to 

resurfacing.  Since the flood water is at a lower temperature energy savings will be achieved by 

the amount of energy needed to freeze the flood water, 

water also provides a harder ice 

d that include material and labor costs to install as low-e 

ceiling, brine header insulation, VSD on brine pumps, and water treatment equipment. The 

cost estimate is based on similar projects Wendel has completed, RS Means, and manufacturer 

There are no maintenance savings anticipated by this measure. A summary of 

 

Wendel recommends insulating the brine header, installing a low emissivity ceiling, and 

installing a variable speed drive on the brine pumps. These measures will reduce the amount of 

energy consumed by the rink’s refrigeration system, at a projected construction cost that 

Wendel does not recommend installing a water treatment system. While these systems have 

been effectively installed in many ice rinks to lower the flood water temperature, the cost to 

system in the Town of Hamburg is not justified by the calculated savings. 



Ice Rink Improvements
Brine Header Insulation

Town Ice Rink
Project #: 3008-09NFT

ECM #: 5

Measure Summary Table
19-Aug-10

Savings
Average Demand Savings 0.0 kW/Month
Electrical Energy Savings 19,191 kWh/Year
Fossil Fuel Savings 0 MMBtu/Year
Environmental CO2 Gas Savings(1) 15,967 Lbs./Year

Operational & Maintenance Savings $0 Per Year
Energy Savings ($) $1,615 Per Year
Total Energy & O&M Savings $1,615 Per Year

Project Costs
Total Measure Cost $32,670

Payback
Simple Payback 20.2                     Year(s)

Potential Incentives $0
Simple Payback with Incentives 20.2 Year(s)

(1)

28,786
41

118

1.33
16.84
0.66

185.70  number of trees planted

 lbs of Nox gas reduced
 lbs of SO2 gas reduced

Equivalent Objects Saved (1 year)

 passenger cars (Reduced)
 barrels of oil (Saved)
 houses energy use for 1 year

lbs of coal (Saved)

Town of Hamburg

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction



Project Name: Town of Hamburg ECM# 5
Project Number: 3008-09NFT

Calculated By: JGD
Checked By: AMB

Date: 8/19/2010

Given and Assumed Data:
Total # of days per year of operation = 197 days/year
COP of refrigeration system = 3.0
Cost/kWh of electricity = $0.08
Brine Supply Temperature = 10 °F
Brine Return Temperature = 20 °F
Main Supply Header Diameter = 0.67 feet
Main Supply Header Length = 90 feet
Main Return Header Diameter = 0.7 feet
Main Reurn Header Length = 90 feet
Supply Diameter = 0.2 feet
Exposed Supply Length = 4 feet
Supply Lines = 168
Return Diameter = 0.2 feet
Exposed Return Length = 3 feet
Return Lines = 168
Ambient Air Temperature = 60 °F

Existing Condition:
Surface Area of Exposed Supply = 540.4 sqft
Surface Area of Exposed Return = 457.7 sqft
Existing Insulation R-Value = 1.0 hr-ft2-°F/Btu
Existing Heat Gain of Supply Header = 27,018 Btu / Hr
Existing Heat Gain of Return Header = 18,307 Btu / Hr
Total System Heat Gain = 45,324 Btu / Hr
Total System Heat Gain (Annual) = 17,858 Tons

Proposed Condition:
Surface Area of Exposed Supply = 540.4 sqft
Surface Area of Exposed Return = 457.7 sqft
Proposed Insulation R-Value = 12.0 hr-ft2-°F/Btu
Proposed Heat Gain of Supply Header = 2,251 Btu / Hr
Proposed Heat Gain of Return Header = 1,526 Btu / Hr
Total System Heat Gain = 3,777 Btu / Hr
Total System Heat Gain (Annual) = 1,488 Tons

Energy Savings:
Total Annual System Heat Gain Reduction = 16,370 Tons
Total Annual Energy Savings = 19,190.69 kWh
Total Annual Energy Savings = $1,615.43

Brine Header Insulation



Ice Rink Improvements
Low Emissivity Ceiling

Town Ice Rink
Project #: 3008-09NFT

ECM #: 5

Measure Summary Table
19-Aug-10

Savings
Average Demand Savings 0.0 kW/Month
Electrical Energy Savings 45,882 kWh/Year
Fossil Fuel Savings 0 MMBtu/Year
Environmental CO2 Gas Savings(1) 38,174 Lbs./Year

Operational & Maintenance Savings $0 Per Year
Energy Savings ($) $3,862 Per Year
Total Energy & O&M Savings $3,862 Per Year

Project Costs
Total Measure Cost $59,035

Payback
Simple Payback 15.3                     Year(s)

Potential Incentives $0
Simple Payback with Incentives 15.3 Year(s)

(1)

68,823
97

282

3.17
40.27
1.58

443.99

lbs of coal (Saved)

Town of Hamburg

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

 number of trees planted

 lbs of Nox gas reduced
 lbs of SO2 gas reduced

Equivalent Objects Saved (1 year)

 passenger cars (Reduced)
 barrels of oil (Saved)
 houses energy use for 1 year



Project Name: Town of Hamburg
Project Number: 3008-09NFT

Calculated By: JGD
Checked By: AMB

Date: 8/19/2010

Existing Condition:
The ceiling of the ice rink is coated with white paint, which radiates a considerable 
amount of heat to the ice below.

Proposed Condition:
An aluminum faced surface installed under the ceiling would have a lower emissivity 
and transmit a lower heat load to the ice below.

Given and Assumed Data:
Temperature of ceiling Tc = 45
Temperature of ice Ti = 28
Length of ice area y = 200
Width of ice area x = 85
Mid-height of room d = 25
Emissivity of existing ceiling εc = 0.93
Emissivity of proposed ceiling εp = 0.03
Emissivity of ice εi = 0.95
COP of refrigeration system = 4.5
Cost/kWh of electricity = 0.084
Total # of days per year of operation = 197 days/year

Conversion Factors: 3
σ = Stefan-Boltzmann Constant σ = 1.714E-09 Btu/(hr-ft^2-°R^4)

Theory: qr = A fci σ(Tc
4

 -Ti
4)

where qr = heat load from radiation
A = area
T = temperature in degrees Rankin
fci = configuration factor

LOW EMISSIVITY CEILING



Project Name: Town of Hamburg
Project Number: 3008-09NFT

Calculated By: JGD
Checked By: AMB

Date: 8/19/2010

Calculations:
Area of Ceiling
length x width Ac = 17,000        sq ft
Area of Ice
length x width Ai = 17,000        sq ft
Ratio, width to height
width/height = 3.4              
Ratio, length to height
length/height = 8.0              
Angle Factor
from chart on page 34.3 Fci = 0.70            
Existing Configuration Factor
{1/Fci + (1/εc-1)+Ac/Ai*(1/εi-1)}-1 fci = 0.64248      
Existing Radiant Heat Load
qr = A fci σ(Tc

4
 -Ti

4) qr = 155,542      Btu/hr
Existing kW Load on Compressor from Ceiling 
Btu/hr/COP/3413 = 10.17          kW
Existing kWh Used by Compressor for Ceiling
kW * days * 24 = 48,096        kWh/yr
Proposed Configuration Factor

{1/Fci + (1/εp-1)+Ac/Ai*(1/εi-1)}-1 fci = 0.029573    
Proposed Radiant Heat Load
qr = A fci σ(Tc

4
 -Ti

4) = 7,160          Btu/hr
Proposed kW Load on Compressor from Ceiling 
Btu/hr/COP/3413 = 0.47            kW
Proposed kWh Load on Compressor for Ceiling
kW * days * 24 = 2,214          kWh/yr
Projected kWh Savings
Present kWh - Projected kWh 45,882        kWh/yr
Projected kWh Cost Savings
Present kWh Cost - Projected kWh Cost 3,862$        

References:
ASHRAE Refrigeration Handbook, 1998, page 36.3



Ice Rink Improvements
Variable Speed Brine Pump Control

Town Ice Rink
Project #: 3008-09NFT

ECM #: 5

Measure Summary Table
19-Aug-10

Savings
Average Demand Savings 0.0 kW/Month
Electrical Energy Savings 24,948 kWh/Year
Fossil Fuel Savings 0 MMBtu/Year
Environmental CO2 Gas Savings(1) 20,757 Lbs./Year

Operational & Maintenance Savings $0 Per Year
Energy Savings ($) $2,100 Per Year
Total Energy & O&M Savings $2,100 Per Year

Project Costs
Total Measure Cost $23,159

Payback
Simple Payback 11.0                     Year(s)

Potential Incentives $0
Simple Payback with Incentives 11.0 Year(s)

(1)

37,422
53

153

1.72
21.90
0.86

241.41  number of trees planted

 lbs of Nox gas reduced
 lbs of SO2 gas reduced

Equivalent Objects Saved (1 year)

 passenger cars (Reduced)
 barrels of oil (Saved)
 houses energy use for 1 year

lbs of coal (Saved)

Town of Hamburg

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction



Project Name: Town of Hamburg
Project Number: 3008-09NFT

Calculated By: JGD
Checked By: AMB

Date: 8/19/2010

VARIABLE SPEED DRIVE APPLICATION
Brine Pumps

Existing Condition:

The existing 30 hp motors on the brine pumps supply brine to the ice rink.

Proposed Condition:

Reconfigure control for 30 hp Variable Speed Drive on 30 hp motors

Given and Assumed Data:

Existing System Parameters:
Motor Horsepower = 25 hp
Number of Motors = 1
Motor Efficiency (exist) = 94%
Motor Efficiency (new) = 94%
Motor Design Load Factor = 80%
Total Annual Hours of Operation = 4,728 hours/year
Marginal Demand Cost = $10.40 /kW
Marginal Energy Usage Cost = $0.084 /kWh

Proposed System Parameters:
VFD Efficiency = 97%
Conversion Factors:
Horsepower to Power = 0.746 kW/hp
Kilowatt-Hours to Thousand Btus = 3.412 MBtu/kWh

Calculations:

Peak Motor Demand (exist) = 15.9 kW
(hp x 0.746 kW/hp x %load/eff)

Load Profile Information:

Table 2240.1
% Existing VFD kW Operating kWh

Flow % Power % Power Difference Hours Savings
0.55 1.00 0.15 13.97 0
0.60 1.00 0.20 13.15 2,000 26,293
0.65 1.00 0.26 12.16 0
0.70 1.00 0.34 10.85 0
0.75 1.00 0.44 9.20 0
0.80 1.00 0.52 7.89 0
0.85 1.00 0.60 6.57 0
0.90 1.00 0.79 3.45 0
0.95 1.00 0.90 1.64 0
1.00 1.00 1.03 (0.49) 2,728 (1,345)

Total:  4,728 24,948

Annual Reduction in Pumping Energy = 24,948 kWh/yr
(from Table 2240.1 above)

Annual Electric Energy Operating Cost Savings = $2,100 /yr.
(annual energy savings kWh/yr x energy rate $/kWh)

References:
(1) Bell & Gossett ITT Bulletin No. TEH-685, Variable Speed/Variable Volume Pumping Fundamentals



Ice Rink Improvements
Water Treatment 

Town Ice Rink
Project #: 3008-09NFT

ECM #: 5

Measure Summary Table
19-Aug-10

Savings
Average Demand Savings 0.0 kW/Month
Electrical Energy Savings 6,413 kWh/Year
Fossil Fuel Savings 127 MMBtu/Year
Environmental CO2 Gas Savings(1) 12,439 Lbs./Year

Operational & Maintenance Savings $0 Per Year
Energy Savings ($) $1,873 Per Year
Total Energy & O&M Savings $1,873 Per Year

Project Costs
Total Measure Cost $64,295

Payback
Simple Payback 34.3                     Year(s)

Potential Incentives $0
Simple Payback with Incentives 34.3 Year(s)

(1)

9,619
14
39

1.03
13.12
0.51

144.67

lbs of coal (Saved)

Town of Hamburg

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

 number of trees planted

 lbs of Nox gas reduced
 lbs of SO2 gas reduced

Equivalent Objects Saved (1 year)

 passenger cars (Reduced)
 barrels of oil (Saved)
 houses energy use for 1 year



Project Name: Town of Hamburg ECM # 3
Project Number: 3008-09NFT

Calculated By: JGD
Checked By: AMB

Date: 8/19/2010

Flood Water Treatment - Heating Reduction
Existing Condition:

Natural gas water heater heats flood water to 140°F

Proposed Condition:
Water Treatment reduces flood water temperature to 90 °F

Given and Assumed Data:
Water Usage
Average Number of Resurfacings per day = 12
Gallons of Hot Water per Resurfacing = 100 gallons
Average Daily Hot Water consumption = 1,200 gallons
Days of use per year                      = 210 days/yr
Annual Usage A                     = 252,000 gallons
Hot Water System
Natural Gas System Efficiency η                     = 80%
# of Units                      = 1 units
Assumed Make-up Water Temperature Tin                     = 55 °F

Flood Water Temperature Tfl = 140 °F
General Assumptions
Cost Per mmBtu                      = $10.47 mmBtu
Conversion Factor #1 CF1                     = 8.33 Btu/gal- deg F
Conversion Factor #2 CF2                     = 103,000 Btu/Ccf

Proposed Data:

Hot Water System
Natural Gas System Efficiency                      = 80%
# of Units                      = 1 units
Assumed Make-up Water Temperature Tin                     = 55 °F

Flood Water Temperature Tfl2 = 90 °F

Calculations:

Existing Hot Water Heating 
Existing Annual ccf Consumption (A*CF1*(Tfl - Tin))/η/CF2 = 2,165 Ccf/yr
Existing Annual mmBtu Consumption = 217 mmBtu/yr

Proposed Hot Water Heating
Proposed Annual ccf Consumption (A*CF1*(Tfl2 - Tin))/η/CF2                     = 892 Ccf/yr
Proposed Annual mmBtu Consumption                      = 89 mmBtu/yr

Savings
Annaul Fuel Usage Savings                      = 127 mmBtu
Annual Annual Energy Savings                      = $1,333



Project Name: Town of Hamburg ECM # 3
Project Number: 3008-09NFT

Calculated By: JGD
Checked By: AMB

Date: 8/19/2010

Flood Water Treatment - Cooling Load Reduction

Existing Condition:
Natural gas water heater heats flood water to 140°F

Proposed Condition:
Water Treatment reduces flood water temperature to 90 °F

Given and Assumed Data:
Water Usage
Average Number of Resurfacings per day = 12
Gallons of Hot Water per Resurfacing V = 100 gallons
Average Daily Hot Water consumption = 1,200 gallons
Days of use per year                      = 197 days/yr
Annual Usage                      = 236,400 gallons
Cooling Load
Flood Water Temperature Tfl                     = 140 °F
Ice Surface Temperature Ts                     = 28 °F
Cooling Load From Resurfacing CL                     = 211,549 Btu

 V*CF 1 *[1*(T fl -32)+144+.49*(32-T s )]
COP of refrigeration system (Assumed) COP = 4.5
Refrideration System Input Energy (CL/COP/CF2) = 13.78 kW
Annual Energy Consumption = 32,571 kWh
General Assumptions
Electric Utility Cost                      = $0.08 kWh
Conversion Factor #1 CF1                     = 8.33 Btu/gal- deg F
Conversion Factor #2 CF2                     = 3,412 Btu/kW

Proposed Data:

Cooling Load
Flood Water Temperature Tfl                     = 90 °F
Ice Surface Temperature Ts                     = 28 °F
Cooling Load From Resurfacing CL                     = 169,899 Btu

 V*CF 1 *[1*(T fl -32)+144+.49*(32-T s )]
COP of refrigeration system (Assumed) COP = 4.5
Refrideration System Input Energy (CL/COP/CF2) = 11.07 kW
Annual Energy Consumption = 26,159 kWh

Energy Savings:
Annaul Electric Usage Savings = 6,413 kWh
Annual Electric Energy Savings = $539.81

ASHRAE Handbook 2006 Refrigeration - 35.3
Reference:
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INVESTIGATION 

Large open buildings, such as highway garages with high ceilings, often 

stratification at the ceiling. Stratification is the formation of air at different densities filling a 

space. It occurs when the ceiling is warmer than the floor. 

This keeps the warmer, lighter (less dense) air at the 

ceiling and the colder, heavier (denser) air near the floor. 

The uneven distribution of heat through a space will 

result in increased heating losses at the ceiling. Further 

inefficiencies result due to the fact that in

the occupants and thermostats 

Since the air is not evenly distributed the sensor will call for heating more often than if the air 

was more evenly distributed. 

 

Heat recirculation is the process of mixing the air to evenly distribute heat trapped near the 

ceiling down to the occupants, rather than escaping through the roof 

(IR) heat are less susceptible to stratification. Infrared heaters work by heating objects within 

the space rather than the air in the space. These objects reradiate the heat into the space thus 

heating the air. While not as sever, stratification will occur in these spaces as the air heated by 

the objects rises.  

 

Building and Grounds Garage 

Existing System 

The Buildings and Grounds garage has a large garage bay area with approximately 25 foot 

ceilings. Heating for this area is provided by infrared heating. The space temperature sensors 

DESTRATIFICATION FANS  

ECM - 6 

Large open buildings, such as highway garages with high ceilings, often 

stratification at the ceiling. Stratification is the formation of air at different densities filling a 

space. It occurs when the ceiling is warmer than the floor. 

, lighter (less dense) air at the 

heavier (denser) air near the floor. 

The uneven distribution of heat through a space will 

result in increased heating losses at the ceiling. Further 

inefficiencies result due to the fact that in most buildings 

the occupants and thermostats are located near the floor. 

Since the air is not evenly distributed the sensor will call for heating more often than if the air 

Heat recirculation is the process of mixing the air to evenly distribute heat trapped near the 

he occupants, rather than escaping through the roof through

conduction and radiation. Destratification fans are 

designed to operate efficiently at low speeds. 

turns a fan very slowly in the forward direction 

(counterclockwise) which will provide enough air 

movement to circulate the hot air at the ceiling down to 

the floor without causing drafts. Spaces heated by infrared 

(IR) heat are less susceptible to stratification. Infrared heaters work by heating objects within 

than the air in the space. These objects reradiate the heat into the space thus 

sever, stratification will occur in these spaces as the air heated by 

 

Buildings and Grounds garage has a large garage bay area with approximately 25 foot 

ceilings. Heating for this area is provided by infrared heating. The space temperature sensors 
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Large open buildings, such as highway garages with high ceilings, often experience air 

stratification at the ceiling. Stratification is the formation of air at different densities filling a 

Since the air is not evenly distributed the sensor will call for heating more often than if the air 

Heat recirculation is the process of mixing the air to evenly distribute heat trapped near the 

ough infiltration, 

Destratification fans are 

designed to operate efficiently at low speeds. A motor 

fan very slowly in the forward direction 

will provide enough air 

movement to circulate the hot air at the ceiling down to 

Spaces heated by infrared 

(IR) heat are less susceptible to stratification. Infrared heaters work by heating objects within 

than the air in the space. These objects reradiate the heat into the space thus 

sever, stratification will occur in these spaces as the air heated by 

Buildings and Grounds garage has a large garage bay area with approximately 25 foot 

ceilings. Heating for this area is provided by infrared heating. The space temperature sensors 
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are located approximately five (

with insulation on the underside. Drawings for this building were not available

assumed that the thermal resistance of the roof is R

Figure 9.1 Buildings and Grounds Garage

Proposed System 

The proposed system would feature a 

The fan would have a 12 foot diameter and be capable of moving 

of air. The fan would operate continuously during the heating season c

ceiling to the floor. In doing so, energy savings will be achieved by reducing the 

hours of the existing heating system and decreasing the energy loss through the building’s 

roof.  

 

Highway Garage 

Existing System 

The Highway garage has a large garage bay area with approximately 25 foot ceilings.

building is separated into two 

Heating for this area is provided by infrared heating. The space temperature s

located approximately five (5) feet from the floor of the garage. The roof is a metal deck with 

five (5) feet from the floor of the garage. The roof is a metal 

with insulation on the underside. Drawings for this building were not available

assumed that the thermal resistance of the roof is R-19 and the walls is R-14 

Figure 9.1 Buildings and Grounds Garage 

The proposed system would feature a destratification fan located in the center of the structure. 

The fan would have a 12 foot diameter and be capable of moving approximately 

of air. The fan would operate continuously during the heating season circulating air from the 

ceiling to the floor. In doing so, energy savings will be achieved by reducing the 

of the existing heating system and decreasing the energy loss through the building’s 

garage has a large garage bay area with approximately 25 foot ceilings.

building is separated into two (2) sides by a dividing wall down the center of the building. 

Heating for this area is provided by infrared heating. The space temperature s

feet from the floor of the garage. The roof is a metal deck with 
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f is a metal deck 

with insulation on the underside. Drawings for this building were not available, so it was 

 

fan located in the center of the structure. 

approximately 103,460 CFM 

irculating air from the 

ceiling to the floor. In doing so, energy savings will be achieved by reducing the operating 

of the existing heating system and decreasing the energy loss through the building’s 

garage has a large garage bay area with approximately 25 foot ceilings. The 

sides by a dividing wall down the center of the building.  

Heating for this area is provided by infrared heating. The space temperature sensors are 

feet from the floor of the garage. The roof is a metal deck with 
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insulation on the underside. Drawings for t

that the thermal resistance of the roof is R

Proposed System 

The proposed system would feature two (2)

side of the structure. Each fan would have an 8

approximately 41,905 CFM of air. The fan would operate continuously during the heating 

season circulating air from the ceiling to the floor. In doing so, energy savings will be achieved 

by reducing the operating hours

through the building’s roof.  

 

RECOMMENDATIONS 

Wendel recommend the installation of a 

Garage.  During the heating season energy savings

of air temperatures throughout the buildings and reducing energy loss through the roof. 

the Highway Department Garage, 

calculated savings and therefore is not recommended.

insulation on the underside. Drawings for this building were not available, so

that the thermal resistance of the roof is R-19 and the walls is R-14 

Figure 9.2 Highway Garage 

proposed system would feature two (2) destratification fans located in the center of 

fan would have an 8 foot diameter and be capable of moving

CFM of air. The fan would operate continuously during the heating 

season circulating air from the ceiling to the floor. In doing so, energy savings will be achieved 

s of the existing heating system and decreasing the en

Wendel recommend the installation of a destratification fans in the Buildings and Grounds 

During the heating season energy savings will achieved by improving the 

throughout the buildings and reducing energy loss through the roof. 

the Highway Department Garage, the cost to implementing this measure is not justified by the 

and therefore is not recommended. 
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his building were not available, so it was assumed 

 

located in the center of each 

foot diameter and be capable of moving, 

CFM of air. The fan would operate continuously during the heating 

season circulating air from the ceiling to the floor. In doing so, energy savings will be achieved 

of the existing heating system and decreasing the energy loss 

in the Buildings and Grounds 

improving the equalization 

throughout the buildings and reducing energy loss through the roof. As for 

the cost to implementing this measure is not justified by the 



Destratification Fans
Buildings & Grounds Garage

Project #: 3008-09NFT
ECM #: 6

Measure Summary Table
19-Aug-10

Savings
Average Demand Savings 0.0 kW/Month
Electrical Energy Savings (3,526) kWh/Year
Fossil Fuel Savings 115 MMBtu/Year
Environmental CO2 Gas Savings(1) 10,501 Lbs./Year

Operational & Maintenance Savings $0 Per Year
Energy Savings ($) $1,161 Per Year
Total Energy & O&M Savings $1,161 Per Year

Project Costs
Total Measure Cost $11,471

Payback
Simple Payback 9.9                       Year(s)

Potential Incentives $0
Simple Payback with Incentives 9.9 Year(s)

(1)

Town of Hamburg

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA (1)

-5288.50
-7.45

-21.65

0.87
11.08
0.43

122.14

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

lbs of coal (Saved)
lbs of Nox gas reduced
lbs of SO2 gas reduced

Equivalent Objects Saved (1 year)

 passenger cars (Reduced)
 barrels of oil (Saved)
 houses energy use for 1 year
 number of trees planted



Project Name: Town of Hamburg ECM # 6
Project Number: 3008-09NFT

Calculated By: JGD
Checked By: KLK

Date: 7/23/10

INSTALL CEILING FANS

Proposed Building HVAC Set-Back Schedule

(12 AM - 8 AM)(8 AM - 4 PM) (4 PM - 12 AM)
2 8 0
6 0 8

0 0 0
8 8 8

17.86% 71.43% 0.00%

Given and Assumed Data:

Temp at Thermostat (Occupied) Tt = 70 F
Temp at Thermostat (Unoccupied) Tt = 64 F
Ceiling Height Ht = 25 Ft
Area of Ceiling Ac = 20,000 Sq Ft
Area of Walls Aw = 15,000 Sq Ft
"U" Factor of Ceiling Uc = 0.053 Btuh/Sq Ft/F
"U" Factor of Wall Uw = 0.071 Btuh/Sq Ft/F
Hours Per Year (Occupied) Hr = 1,407 Hrs/Year
Hours Per Year (Unoccupied) Hr = 3,321 Hrs/Year
Efficiency of Heating Unit % = 80%
Operating Horsepower of Fan Hp = 1 Hp
One Horsepower                     = 0.7457 kW/Hp
Cost of 1kWh                     = $0.08 $/kWh
Cost of 1 Unit of Fuel                     = $10.00 $/Unit

% Occupied

Weekdays
Occupied (OH)

Unoccupied (UH)
Weekends

Occupied (OH)
Unoccupied (UH)



Project Name: Town of Hamburg ECM # 6
Project Number: 3008-09NFT

Calculated By: JGD
Checked By: KLK

Date: 7/23/10

Calculations:
Occupied
Temp at Ceiling Tc= Tt + 0.01(Ht - 5)(Tt)   See Ref Tc  = 85 F
Average Wall Temp Tw=(Tc-Tt)/2+Tt Tw = 78 F
Energy Savings Qc = Ac (U)(Tc-Tt)(Hr) Qc = 22.8 mmBtu
Energy Savings Qw = Aw (U)(Tw-Tt)(Hr) Qw = 11.6 mmBtu
$ Saved Per Year = Qc+Qw(Cost of Fuel)/(Btu/Unit x Eff ) = $430 Per Year

Unoccupied
Temp at Ceiling Tc= Tt + 0.01(Ht - 5)(Tt)   See Ref Tc = 79 F
Average Wall Temp Tw=(Tc-Tt)/2+Tt Tw = 72 F
Energy Savings Q = A (U)(Tc-Tt)(Hr) Qc = 53.7 mmBtu
Energy Savings Qw = Aw (U)(Tw-Tt)(Hr) Qw = 27.3 mmBtu
$ Saved Per Year = Q(Cost of Fuel)/(Btu/Unit x Eff ) = $1,013 Per Year

No. of Fans Required = Area Ceiling/ Manuf Area = 1 Fans
Cost of Oper Fans = No. Fans(Hp Fan)(Hr)(0.7457)($/kWh) = $282

Savings:

Annual Heating Savings = 115.4 mmBtu
Annual Electric Savings = -3526 kWh
Net Savings = $ Saved - Cost of Op Fans = $1,161 Per Year

References:
Severns, William H. and Fellows, Julian R. -  Air Conditioning and Refrigeration
John Wiley & Sons, Inc 1962 Pg 81



Destratification Fans
Highway Garage

Project #: 3008-09NFT
ECM #: 6

Measure Summary Table
19-Aug-10

Savings
Average Demand Savings 0.0 kW/Month
Electrical Energy Savings (3,526) kWh/Year
Fossil Fuel Savings 90 MMBtu/Year
Environmental CO2 Gas Savings(1) 7,520 Lbs./Year

Operational & Maintenance Savings $0 Per Year
Energy Savings ($) $869 Per Year
Total Energy & O&M Savings $869 Per Year

Project Costs
Total Measure Cost $21,815

Payback
Simple Payback 25.1                     Year(s)

Potential Incentives $0
Simple Payback with Incentives 25.1 Year(s)

(1)

Town of Hamburg

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA (1)

-2398.32
-1.34
-9.58

1.38
17.49
0.68

192.83

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

kg of coal (Saved)
kg of Nox gas reduced
kg of SO2 gas reduced

Equivalent Savings (1 year)

passenger cars (Reduced)
barrels of oil (Saved)
houses energy use for 1 year
number of trees planted



Project Name: Town of Hamburg ECM # 6
Project Number: 3008-09NFT

Calculated By: JGD
Checked By: KLK

Date: 8/19/10

INSTALL CEILING FANS

Proposed Building HVAC Set-Back Schedule

(12 AM - 8 AM) (8 AM - 4 PM) (4 PM - 12 AM)
2 8 0
6 0 8

0 0 0
8 8 8

17.86% 71.43% 0.00%

Given and Assumed Data:

Temp at Thermostat (Occupied) Tt                 = 70 F
Temp at Thermostat (Unoccupied) Tt                 = 64 F
Ceiling Height Ht                = 25 Ft
Area of Ceiling Ac                 = 15,000 Sq Ft
Area of Walls Aw                 = 12,500 Sq Ft
"U" Factor of Ceiling Uc                 = 0.053 Btuh/Sq Ft/F
"U" Factor of Wall Uw                 = 0.071 Btuh/Sq Ft/F
Hours Per Year (Occupied) Hr               = 1407 Hrs/Year
Hours Per Year (Unoccupied) Hr               = 3321 Hrs/Year
Efficiency of Heating Unit %                = 80%
Operating Horsepower of Fan Hp              = 0.5 Hp
One Horsepower                     = 0.7457 kW/Hp
Cost of 1kWh                     = $0.07 $/kWh
Cost of 1 Unit of Fuel                     = $10.00 $/Unit

Calculations:
Occupied
Temp at Ceiling Tc= Tt + 0.01(Ht - 5)(Tt)   See Ref = 85 F
Average Wall Temp Tw=(Tc-Tt)/2+Tt = 78 F
Energy Savings Qc = Ac (U)(Tc-Tt)(Hr) = 17.1 mmBtu
Energy Savings Qw = Aw (U)(Tw-Tt)(Hr) = 9.7 mmBtu
$ Saved Per Year = Qc+Qw(Cost of Fuel)/(Btu/Unit x Eff ) = $335 Per Year

Occupied
Temp at Ceiling Tc= Tt + 0.01(Ht - 5)(Tt)   See Ref = 79 F
Average Wall Temp Tw=(Tc-Tt)/2+Tt = 72 F
Energy Savings Q = A (U)(Tc-Tt)(Hr) = 40.3 mmBtu
Energy Savings Qw = Aw (U)(Tw-Tt)(Hr) = 22.8 mmBtu
$ Saved Per Year = Q(Cost of Fuel)/(Btu/Unit x Eff ) = $788 Per Year

No. of Fans Required = Area Ceiling/ Manuf Area = 2 Fans
Cost of Oper Fans = No. Fans(Hp Fan)(Hr)(0.7457)($/kWh) = $254

Savings:

Annual Heating Savings = 89.8 mmBtu
Annual Electric Savings = -3526 kWh
Net Savings = $ Saved - Cost of Op Fans = $869 Per Year

References:
Severns, William H. and Fellows, Julian R. -  Air Conditioning and Refrigeration
John Wiley & Sons, Inc 1962 Pg 81

% Occupied

Weekdays
Occupied (OH)

Unoccupied (UH)
Weekends

Occupied (OH)
Unoccupied (UH)

Highway Garage.xls Page 2 of 3
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LOW FLOW SHOWER HEADS

INVESTIGATION 

Conserving hot water can reduce operational and energy costs as well as usage of this 

resource. Shower facilities typically present an opportunity for energy savings due to the large 

amount of hot water usage associated with these facilities. 

system varies based on a number of factors including time of year, frequency 

buildings, heating equipment and fixture flow rates. During the course of the study water 

usage was estimated based on number and type of fixtures in the buildings, the building use, 

utility history, and discussions with facility personnel.

 

This section includes itemized summaries of 

contains calculations for energy savings and water savings. In addition cost estimates were 

developed by a contractor that specializes in water conservation and fixture

Following is a general description of typical conservation opportunities found at

Hamburg Ice Arena. 

LOW FLOW SHOWER HEADS 

ECM – 7 

water can reduce operational and energy costs as well as usage of this 

Shower facilities typically present an opportunity for energy savings due to the large 

amount of hot water usage associated with these facilities. The energy used in this type of 

system varies based on a number of factors including time of year, frequency 

buildings, heating equipment and fixture flow rates. During the course of the study water 

usage was estimated based on number and type of fixtures in the buildings, the building use, 

utility history, and discussions with facility personnel. 

itemized summaries of proposed fixture replacements

contains calculations for energy savings and water savings. In addition cost estimates were 

developed by a contractor that specializes in water conservation and fixture

ollowing is a general description of typical conservation opportunities found at

Figure 10.1 Existing Shower Heads 
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water can reduce operational and energy costs as well as usage of this 

Shower facilities typically present an opportunity for energy savings due to the large 

The energy used in this type of 

system varies based on a number of factors including time of year, frequency of use in the 

buildings, heating equipment and fixture flow rates. During the course of the study water 

usage was estimated based on number and type of fixtures in the buildings, the building use, 

proposed fixture replacements. Each summary 

contains calculations for energy savings and water savings. In addition cost estimates were 

developed by a contractor that specializes in water conservation and fixture replacements. 

ollowing is a general description of typical conservation opportunities found at the Town of 

 



 

  
NYSERDA FlexTech Services 10-2 

Existing System 

The Town Ice Rink contains several shower heads. Most have a flow rate of 2.5 gallons per 

minute (GPM).  

 

Proposed System 

An opportunity for energy and operational savings exists by replacing these fixtures with more 

modern “low flow” options with a flow rate of 1.5 gallon per minute (GPM). Detailed 

information including fixture types, locations and quantities are presented in the attached 

analysis. Operation & Maintenance savings are anticipated with this measure due to the 

reduction in water consumption.  

 

RECOMMENDATIONSRECOMMENDATIONSRECOMMENDATIONSRECOMMENDATIONS    

Wendel recommends that the Town of Hamburg implement the proposed fixture upgrades. 

The proposed improvements will result in energy savings associated with a reduction in hot 

water usage. Additional operational savings will be realized from a reduction in water 

consumption. 



Low Flow Shower Heads
Town Ice Rink 
Project #: 3008-09NFT

ECM #: 7

Measure Summary Table
19-Aug-10

Savings
Water Savings 26.7 kGal/Year
Fossil Fuel Savings 5 MMBtu/Year
Environmental CO2 Gas Savings(1) 643 Lbs./Year

Operational & Maintenance Savings $79 Per Year
Energy Savings ($) $56 Per Year
Total Energy & O&M Savings $135 Per Year

Project Costs

Total Measure Cost $1,699

Payback

Simple Payback 12.6                     Year(s)
Potential Incentives $0
Simple Payback with Incentives 12.6 Year(s)

(1)

0.00
0.00
0.00

0.05
0.68
0.03
7.48

 houses energy use for 1 year

Town of Hamburg

 number of trees planted

 passenger cars (Reduced)
 barrels of oil (Saved)

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

lbs of coal (Saved)
 lbs of Nox gas reduced
 lbs of SO2 gas reduced

Equivalent Objects Saved (1 year)



Project: Town of Hamburg ECM# 7
Building: Town Ice Rink 

Date:
Calculated By: JGD
Reviewed By: AMB

Hot Water Savings
Town Ice Rink 

Natural Gas $/therm 1.047$           
Cost of Hot Water/kgal 7.09$             
Percentage of Hot Water to produce 80 Deg. F Mix 30.00%
for faucet usage
Percentage of Hot Water to produce 70.00%
104 Deg. F Mix for shower usage 7892.73%

Fixtures No. Use Rate Frequency Days Yearly Use
4" and 8" Center Sets 0 0.66 gpm 4Mins/Day 197 0 kgals
4" and 8" Center Sets 0 0.66 gpm 4Mins/Day 197 0 kgals
4" & 8" Center SetsEnvironmental Savings From Annual Electric Reduction0.66 gpm 4Mins/Day 197 0 kgals
4" Center Sets 0 0.66 gpm 4Mins/Day 197 0 kgals
4" Center Sets 0 0.66 gpm 4Mins/Day 197 0 kgals
8" Center Sets 0 0.66 gpm 4Mins/Day 197 0 kgals
8" Center Sets 0 0.66 gpm 4Mins/Day 197 0 kgals
Misc Faucet 0 0.66 gpm 4Mins/Day 197 0 kgals
Single faucets 0 0.66 gpm 4Mins/Day 197 0 kgals
Old Gooseneck Faucet 0 0.66 gpm 4Mins/Day 197 0 kgals
High Flow Dish Sprayer 0 2.10 gpm 60Mins/Day 197 0 kgals
4" and 8" Misc. 0 0.15 gpm 4Mins/Day 197 0 kgals
Kitchen Sink 0 1.40 gpm 60Mins/Day 197 0 kgals
Kitchen Sink 0 2.10 gpm 60Mins/Day 197 0 kgals
Whirlpool 0 28 Galls/Use 2Use/Day 197 0 kgals
Unimat 35 Washing Machine 0 35 Galls/Load 6 Loads/Day 197 0 kgals
2.5 GPM Shower Heads 9 1.75 gpm 6Mins/Day 197 19 kgals
2.0 GPM Shower Heads 0 1.40 gpm 6Mins/Day 197 0 kgals
Hand Held Shower Heads 0 1.75 gpm 6Mins/Day 197 0 kgals
Low flow Shower Heads 0 1.75 gpm 6Mins/Day 197 0 kgals
Total 19 kgals

8/19/2010

Before Upgrades



Project: Town of Hamburg ECM# 7
Building: Town Ice Rink 

Date:
Calculated By: JGD
Reviewed By: AMB

Hot Water Savings
Town Ice Rink 

Cost of Natural Gas: 1.047$     per therm

Cold Water Temperature: 55            F
Domestic Hot Water Temperature: 120 F

Converter Efficiency: 80%
Water Density: 8.33 lb/gal

Water Specific Heat: 1 Btu/(lb-F)
Cost per kgal DHW = 7.09$       per kgal

After  Upgrades

Upgrade Fixtures No. Use Rate Frequency Days Yearly Use Water 
Fuel 

(mmBtu)
Fuel $ 

Savings
0.5 Gpm Aerator 0 0.15 gpm 4Mins/Day 197 0 kgals 0 kgals 0.00 $0.00
1.5 Gpm Aerator 0 0.45 gpm 4Mins/Day 197 0 kgals 0 kgals 0.00 $0.00
1.0 Gpm Aerator 0 0.30 gpm 4Mins/Day 197 0 kgals 0 kgals 0.00 $0.00
4" Push Button Faucets 0 0.15 gpm 2Mins/Day 197 0 kgals 0 kgals 0.00 $0.00
4" Faucets 0 0.15 gpm 4Mins/Day 197 0 kgals 0 kgals 0.00 $0.00
8" Push Button Faucets 0 0.15 gpm 2Mins/Day 197 0 kgals 0 kgals 0.00 $0.00
8" Faucets 0 0.15 gpm 4Mins/Day 197 0 kgals 0 kgals 0.00 $0.00
Sensor Faucet 0 0.15 gpm 2Mins/Day 197 0 kgals 0 kgals 0.00 $0.00
Pushbutton F. 0 0.15 gpm 2Mins/Day 197 0 kgals 0 kgals 0.00 $0.00
New Gooseneck Faucet 0 0.15 gpm 4Mins/Day 197 0 kgals 0 kgals 0.00 $0.00
1.28 Hand Held Sprayer 0 0.90 gpm 60Mins/Day 197 0 kgals 0 kgals 0.00 $0.00
No Upgrade 0 0.15 gpm 4Mins/Day 197 0 kgals 0 kgals 0.00 $0.00
No Upgrade 0 1.40 gpm 60Mins/Day 197 0 kgals 0 kgals 0.00 $0.00
2.0 Gpm Aerator 0 1.40 gpm 60Mins/Day 197 0 kgals 0 kgals 0.00 $0.00
No Upgrade 0 28 Galls/Use 2Use/Day 197 0 kgals 0 kgals 0.00 $0.00
No Upgrade 0 35 Galls/Load 6 Loads/Day 197 0 kgals 0 kgals 0.00 $0.00
1.5 Gpm S H 9 1.05 gpm 6Mins/Day 197 11 kgals 8 kgals 5.33 $55.82
1.5 Gpm S H 0 1.05 gpm 6Mins/Day 197 0 kgals 0 kgals 0.00 $0.00
1.5 Gpm Hand Held Replacement 0 1.05 gpm 6Mins/Day 197 0 kgals 0 kgals 0.00 $0.00
No Upgrade 0 1.75 gpm 6Mins/Day 197 0 kgals 0 kgals 0.00 $0.00
Total 165 kgals 27 kgals 5.33 $55.82

8/19/2010

Savings
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COMPRESSED AIR SYSTEM UPGRADES 

INVESTIGATION 

Compressed air systems are used in a 

with high pressure air. A compressed air 

factors including the type of compressor, the operating pressure, the type of moisture control, 

the frequency of use and leaks in the d

at both the Town’s Buildings and Grounds garage, and the Highway garage. 

 

Wendel has reviewed the equipment and operation of these systems. In this process Wendel 

has identified possible equipment replacements that will result in energy savings. Some 

assumptions regarding volume flow rates of compressed air were made based on th

equipment and their published flow rates. System pressures were monitored on site and 

recorded as well as system run times and down times. 

Figure 11

 

For the options described below cost estimates where developed that include material and 

labor costs to replace the electric heaters and associated equipment. These cost estimates 

include costs for connecting to the existing 

supply line.  The cost estimate is based on similar projects Wendel has completed, RS Means, 

COMPRESSED AIR SYSTEM UPGRADES  

ECM – 8    

Compressed air systems are used in a variety of applications to provide tools and equipment 

with high pressure air. A compressed air system’s energy consumption is base

factors including the type of compressor, the operating pressure, the type of moisture control, 

the frequency of use and leaks in the distribution system. Compressed air systems are in place 

Town’s Buildings and Grounds garage, and the Highway garage.  

Wendel has reviewed the equipment and operation of these systems. In this process Wendel 

has identified possible equipment replacements that will result in energy savings. Some 

assumptions regarding volume flow rates of compressed air were made based on th

equipment and their published flow rates. System pressures were monitored on site and 

recorded as well as system run times and down times.   

Figure 11.1 Buildings and Grounds Compressed Air 

For the options described below cost estimates where developed that include material and 

labor costs to replace the electric heaters and associated equipment. These cost estimates 

include costs for connecting to the existing air lines, and connection to the nearby natural gas 

supply line.  The cost estimate is based on similar projects Wendel has completed, RS Means, 
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provide tools and equipment 

system’s energy consumption is based on a variety of 

factors including the type of compressor, the operating pressure, the type of moisture control, 

ir systems are in place 

Wendel has reviewed the equipment and operation of these systems. In this process Wendel 

has identified possible equipment replacements that will result in energy savings. Some 

assumptions regarding volume flow rates of compressed air were made based on the current 

equipment and their published flow rates. System pressures were monitored on site and 

 

For the options described below cost estimates where developed that include material and 

labor costs to replace the electric heaters and associated equipment. These cost estimates 

e nearby natural gas 

supply line.  The cost estimate is based on similar projects Wendel has completed, RS Means, 
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and manufacturer budget pricing.  There are no maintenance savings anticipated by this 

measure. A summary of the potential savings and economics of this project are included in this 

section. 

 

Buildings and Grounds Garage 

Existing System 

The Buildings and Grounds garage has a 10HP reciprocating compressor and tank system. This 

system runs constantly to maintain an operating pressure of 150psig in the tank and 

distribution system. The compressor cycles overnight to maintain this system pressure. 

Moisture in the system is removed by manual blow down of the compressed air system. This 

process drains the system of air resulting in longer compressor operation than would otherwise 

be necessary.  

 

Proposed System 

The existing reciprocating compressor will be replaced with a variable speed rotating screw 

compressor. Traditional reciprocating compressors typically operate with no load control and 

will operate between two set pressure points. When maximum pressure is reached the 

compressor goes to off load. During periods of medium to low air demand, the no load power 

consumption can be excessive relative to the air output. The installation of a variable speed 

drive will allow the compressor’s power consumption to match the compressed air system’s 

demand. The controls associated with this system will also allow the compressor to setback at 

night when the only load would be leak losses. This compressor system will have a built-in no 

loss type drain valve that will allow the system to evacuate water without the loss of air or the 

need for a blow down. 

 

Highway Garage 

Existing System 

The Highway garage has two (2) 7.5HP reciprocating compressor and tank system. This system 

runs constantly to maintain an operating pressure of 125psig in the tank and distribution 

system. The compressor cycles overnight to maintain this system pressure. Moisture in the 

system is removed by manual blow down of the compressed air system. This process drains the 

system of air resulting in longer compressor operation than would otherwise be necessary.  
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Figure 11

Proposed System 

The existing reciprocating compressor will be replaced with a variable speed rotating screw 

compressor. Traditional reciprocating compressors typically operate with no load control and 

will operate between two set pressure points. W

compressor goes to off load. During periods of medium to low air demand, the no load power 

consumption can be excessive 

drive will allow the compressor’s power consumption to match the compressed air system

demand. The controls associated with this system will also allow the compressor 

night when the only load would be leak losses. This compressor system will have a built

loss type drain valve that will allow the system to evacuate wate

need for a blow down. 

    

RECOMMENDATIONSRECOMMENDATIONSRECOMMENDATIONSRECOMMENDATIONS    

Wendel recommends that the Town of Hamburg 

aforementioned compressed air system

garage. The proposed improvements will result in a more energy efficient and demand 

responsive system.  

 

  

Figure 11.2 Proposed Compressed Air Systems 

 

compressor will be replaced with a variable speed rotating screw 

compressor. Traditional reciprocating compressors typically operate with no load control and 

wo set pressure points. When maximum pressure is reached the 

off load. During periods of medium to low air demand, the no load power 

 relative to the air output. The installation of a variable speed 

drive will allow the compressor’s power consumption to match the compressed air system

demand. The controls associated with this system will also allow the compressor 

night when the only load would be leak losses. This compressor system will have a built

will allow the system to evacuate water without the loss of air or the 

the Town of Hamburg implement the proposed upgrades to the 

compressed air systems at the Buildings and Grounds garage and Highway 

osed improvements will result in a more energy efficient and demand 

 
11-3 

compressor will be replaced with a variable speed rotating screw 

compressor. Traditional reciprocating compressors typically operate with no load control and 

hen maximum pressure is reached the 

off load. During periods of medium to low air demand, the no load power 

. The installation of a variable speed 

drive will allow the compressor’s power consumption to match the compressed air system’s 

demand. The controls associated with this system will also allow the compressor to setback at 

night when the only load would be leak losses. This compressor system will have a built-in no 

r without the loss of air or the 

implement the proposed upgrades to the 

s at the Buildings and Grounds garage and Highway 

osed improvements will result in a more energy efficient and demand 



Compressed Air System Improvements
Buildings and Grounds Garage

Project #: 3008-09NFT
ECM #: 8

Measure Summary Table
19-Aug-10

Savings
Average Demand Savings 0.0 kW/Month

Electrical Energy Savings 12,964 kWh/Year

Fossil Fuel Savings 0 MMBtu/Year
Environmental CO2 Gas Savings(1)

10,786 Lbs./Year

Operational & Maintenance Savings $0 Per Year

Energy Savings ($) $1,245 Per Year

Total Energy & O&M Savings $1,245 Per Year

Project Costs
Total Measure Cost $17,388

Payback
Simple Payback 14.0                   Year(s)

Potential Incentives $1,556
Simple Payback with Incentives 12.7 Year(s)

(1)

19,445

27

80

0.90

11.38

0.45

125.44  number of trees planted

lbs of Nox gas reduced

lbs of SO2 gas reduced

Equivalent Objects Saved (1 year)

 passenger cars (Reduced)

 barrels of oil (Saved)

 houses energy use for 1 year

lbs of coal (Saved)

Town of Hamburg

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction



Project Name: Town of Hamburg ECM #  8
Project Number: 300809NFT

Calculated By: JGD
Checked By: KLK

Date: 6/4/2010

INSTALL VARIABLE SPEED AIR COMPRESSOR

Existing Condition:

Proposed Condition:

Given and Assumed Data:

Existing System Parameters:
Compressor # 1:
Air Compressor BHP = 10 bhp
Air Compressor Motor Efficiency = 84.5%
SCFM Capacity = 23.7 scfm
Compressor Avalable Hours = 8,760 hrs/year
System Operation
System Minimum Discharge Pressure = 120 Psig
System Maximum Discharge Pressure = 160 Psig
System Operating Discharge Pressure = 150 Psig
Marginal Electric Usage Cost = 0.096$    /kWh

One Reciprocating Compressor and storage tank 

Single Rotarty Screw Compressor and storage tank

Marginal Electric Usage Cost = 0.096$    /kWh
Assumed Leak Losses (Average) = 5 scfm

Proposed System Parameters:
Proposed compressor brake horsepower (bhp) = 7.5 bhp
Air Compressor Motor Efficiency 91.7%
Proposed compressor SCFM Capacity = 22.7 scfm

Constants and Conversion Factors:
Horsepower to Power = 0.746 kW/hp
Motor Load Factor = 75%

Formulas:
Percent of full load kW with inlet modulation = 0.2662  x   %  of full load capacity + 0.7376
Percent of full load kW with variable speed   = 0.9682  x   %  of full load capacity + 0.0318
KWh/yr = % of full load kW x full load kW x hours/yr



Project Name: Town of Hamburg ECM #  8
Project Number: 300809NFT

Calculated By: JGD
Checked By: KLK

Date: 6/4/2010

Energy Savings Calculations:
Existing Compressor Full Load Electrical Demand = 6.6 kW

(full load power x .746 kW/bhp / comp. motor efficiency)
Existing Compressor Actual Peak Electrical Demand = 6.6 kW

(kWh at actual peak from table 1 / hours at peak)
Existing Annual Energy Usage (inlet modulation) = 23,325 kWh

(summation of (power x hours of operation))
Proposed Compressor Full Load Electrical Demand = 4.6 kW

(compressor power *0.746 kW/bhp / motor eff./drive eff.)
Proposed Compressor Actual Peak Electrical Demand = 4.8 kW

(compressor power *0.746 kW/bhp / motor eff./drive eff.)
Proposed Annual Energy Usage = 10,527 kWh/year

(summation of (power x hours of operation))
Annual Energy Usage Savings = 12,798 kWh/year

(exist. energy - proposed energy)
Energy Cost Savings = $1,229 $/Year

(annual energy savings x $/kWh)

Table 1

CFM % Capacity % Capacity Hours
Existing
Energy 

Proposed
Energy 

Savings
(kWh)CFM % Capacity % Capacity Hours Energy 

(kWh)
Energy 
(kWh)

5.925 25% 26.1% 1400 7,454 1,823
11.85 50% 52.2% 1200 6,918 2,950
17.775 75% 78.3% 800 4,965 2,892
23.7 100% 104.4% 600 3,988 2,863

Totals 4000 23,325 10,527

References:
(1) Gardner-Denver, Form 13-10-211, 1st edition, 1984.

1,125
12,798

2,073

(kWh)

5,632
3,968



Project Name: Town of Hamburg ECM# 8
Project Number: 300809NFT

Calculated By: JGD
Checked By: KLK

Date: 8/19/2010

INSTALL AUTOMATIC DRAIN VALVES

Existing Condition:  The compressed air system has to be purged every week
in order for the system to remove particles and moisture that are adversely
affecting the quality of the compressed air.

Proposed Condition:  Install automatic drain valves

Given and Assumed Data:
Hours of Operation = 8,760 Hrs
Storage Tank Size = 160 gallons
Air Pressure = 125 psig
Kw Savings From chart - See ref = 0.18 kW
Cost of Kwh = $0.096 $/kWh
Motor Horsepower = 10.00 HP
Motor Efficiency (%) = 86.5%
Compressor Efficiency = 90.0%

Current Conditions:
Full Purge Cycles = 52 /year
Annual Electric Usage = 165.99 kWh
Time to Re-pressurize Tank = 20 min

Proposed Conditions:
Full Purge Cycles = Constant
Electricity Used by Drain Valve = 0 kWh
Annual Electric Usage = 0 kWh

Calculations:
kWh Saved= Hrs*kW = 166            kWh
Dollar Savings = kWh Saved *$/kWh = $16 Per Year

References:
Baughn, E. Steve Plant Engineering January 16, 1992 Pg 85
 
Coltec Industries, Helpful Compressor Information, Jan, 1993, page 12



Compressed Air System Improvements
Highway Department Garage

Project #: 3008-09NFT
ECM #: 8

Measure Summary Table
19-Aug-10

Savings
Average Demand Savings 3.2 kW/Month

Electrical Energy Savings 20,077 kWh/Year

Fossil Fuel Savings 0 MMBtu/Year
Environmental CO2 Gas Savings(1)

16,704 Lbs./Year

Operational & Maintenance Savings $0 Per Year

Energy Savings ($) $1,927 Per Year

Total Energy & O&M Savings $1,927 Per Year

Project Costs
Total Measure Cost $18,840

Payback
Simple Payback 9.8                     Year(s)

Potential Incentives $2,409
Simple Payback with Incentives 8.5 Year(s)

(1)

30,115

42

123

1.39

17.62

0.69

194.27

lbs of coal (Saved)

Town of Hamburg

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

 number of trees planted

lbs of Nox gas reduced

lbs of SO2 gas reduced

Equivalent Objects Saved (1 year)

 passenger cars (Reduced)

 barrels of oil (Saved)

 houses energy use for 1 year



Project Name: Town of Hamburg ECM #  8
Project Number: 300809NFT

Calculated By: JGD
Checked By: KLK

Date: 6/4/2010

INSTALL VARIABLE SPEED AIR COMPRESSOR

Existing Condition:

Proposed Condition:

Given and Assumed Data:

Existing System Parameters:
Compressor # 1:
Air Compressor BHP = 7.5 bhp
Air Compressor Motor Efficiency = 86.5%
SCFM Capacity = 24 scfm
Compressor Avalable Hours = 8,760 hrs/year
Compressor # 2:
Air Compressor BHP = 7.5 bhp
Air Compressor Motor Efficiency = 84.0%
SCFM Capacity = 24 scfm
Compressor Avalable Hours = 8,760 hrs/year

Two Reciprocating Compressors and storage tanks pipe in parallel 

Single Rotarty Screw Compressor and storage tank

Compressor Avalable Hours = 8,760 hrs/year
System Operation
System Minimum Discharge Pressure = 90 Psig
System Maximum Discharge Pressure = 135 Psig
System Operating Discharge Pressure = 110 Psig
Marginal Electric Usage Cost = 0.096$    /kWh
Assumed Leak Losses (Average) = 5 scfm

Proposed System Parameters:
Proposed compressor brake horsepower (bhp) = 10 bhp
Air Compressor Motor Efficiency 91.7%
Proposed compressor SCFM Capacity = 43 scfm

Constants and Conversion Factors:
Horsepower to Power = 0.746 kW/hp
Motor Load Factor = 75%

Formulas:
Percent of full load kW with inlet modulation = 0.2662  x   %  of full load capacity + 0.7376
Percent of full load kW with variable speed   = 0.9682  x   %  of full load capacity + 0.0318
KWh/yr = % of full load kW x full load kW x hours/yr



Project Name: Town of Hamburg ECM #  8
Project Number: 300809NFT

Calculated By: JGD
Checked By: KLK

Date: 6/4/2010

Energy Savings Calculations:
Existing Compressor Full Load Electrical Demand = 9.8 kW

(full load power x .746 kW/bhp / comp. motor efficiency)
Existing Compressor Actual Peak Electrical Demand = 9.9 kW

(kWh at actual peak from table 1 / hours at peak)
Existing Annual Energy Usage (inlet modulation) = 34,687 kWh

(summation of (power x hours of operation))
Proposed Compressor Full Load Electrical Demand = 6.1 kW

(compressor power *0.746 kW/bhp / motor eff./drive eff.)
Proposed Compressor Actual Peak Electrical Demand = 6.7 kW

(compressor power *0.746 kW/bhp / motor eff./drive eff.)
Proposed Annual Energy Usage = 14,777 kWh/year

(summation of (power x hours of operation))
Annual Energy Usage Savings = 19,911 kWh/year

(exist. energy - proposed energy)
Energy Cost Savings = $1,911 $/Year

(annual energy savings x $/kWh)

Table 1

CFM % Capacity % Capacity Hours
Existing
Energy 

Proposed
Energy 

Savings
(kWh)CFM % Capacity % Capacity Hours Energy 

(kWh)
Energy 
(kWh)

11.85 25% 27.6% 1400 11,086 2,551
23.7 50% 55.1% 1200 10,288 4,140
35.55 75% 82.7% 800 7,383 4,062
47.4 100% 110.2% 600 5,930 4,024

Totals 4000 34,687 14,777

References:
(1) Gardner-Denver, Form 13-10-211, 1st edition, 1984.

(kWh)

8,535
6,148

1,907
19,911

3,321



Project Name: Town of Hamburg ECM# 8
Project Number: 300809NFT

Calculated By: JGD
Checked By: KLK

Date: 6/4/2010

INSTALL AUTOMATIC DRAIN VALVES

Existing Condition:  The compressed air system has to be purged every week
in order for the system to remove particles and moisture that are adversely
affecting the quality of the compressed air.

Proposed Condition:  Install automatic drain valves

Given and Assumed Data:
Hours of Operation = 8760 Hrs
Storage Tank Size = 160 gallons
Air Pressure = 125 psig
Kw Savings From chart - See ref = 0.18 kW
Cost of Kwh = $0.096 $/kWh
Motor Horsepower = 10.00 HP
Motor Efficiency (%) = 86.5%
Compressor Efficiency = 90.0%

Current Conditions:
Full Purge Cycles = 52 /year
Annual Electric Usage = 165.99 kWh
Time to Re-pressurize Tank = 20 min

Proposed Conditions:
Full Purge Cycles = Constant
Electricity Used by Drain Valve = 0 kWh
Annual Electric Usage = 0 kWh

Calculations:
kWh Saved= Hrs*kW = 166            kWh
Dollar Savings = kWh Saved *$/kWh = $16 Per Year

References:
Baughn, E. Steve Plant Engineering January 16, 1992 Pg 85
 
Coltec Industries, Helpful Compressor Information, Jan, 1993, page 12
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 Overhead Door Controls 



 

 
NYSERDA FlexTech Services 

OVERHEAD DOOR 

INVESTIGATION 

Overhead doors are a key feature of Highway garages. These doors are 

enough to allow access for vehicle traffic. Due to their large size, when these doors are opened 

conditioned air in the space is quickly 

regardless of wind, energy will move from warm to cold

HVAC system responds by activating to condition the air to the thermostat set point. The 

amount of energy the HVAC system nee

the amount of time the doors are open. This measure looks at reducing the amount of time the 

doors are open by increasing the speed of the doors and installing controls to automatically 

close the doors after a vehicle passes through.

 Figure 12

Existing System 

The Highway Garage consists of 11 overhead doors, five (5) on the west side and six (6) on the 

east side. The doors located on the west side have been specially 

occasionally high wind received at this location. 

course of the building tour, which 

Several overhead doors often are damaged by 

operation. These damaged panels are expensive to replace and in the interim will not be able 

to form an appropriate seal leading to additional infiltration. 

OVERHEAD DOOR CONTROLS / REPLACEMENT 

ECM – 9 

Overhead doors are a key feature of Highway garages. These doors are sized to be large 

enough to allow access for vehicle traffic. Due to their large size, when these doors are opened 

conditioned air in the space is quickly escapes and replaced with unconditioned outdoor air

regardless of wind, energy will move from warm to cold. When this happens the building’s 

HVAC system responds by activating to condition the air to the thermostat set point. The 

amount of energy the HVAC system needs is dependent on the outdoor air temperature and 

the amount of time the doors are open. This measure looks at reducing the amount of time the 

doors are open by increasing the speed of the doors and installing controls to automatically 

er a vehicle passes through. 

 

Figure 12.1 Example of Existing Overhead Door 

 

The Highway Garage consists of 11 overhead doors, five (5) on the west side and six (6) on the 

east side. The doors located on the west side have been specially reinforced to withstand the 

occasionally high wind received at this location. Facility personnel informed Wendel during the 

tour, which doors are often opened for extended periods of time. 

doors often are damaged by equipment during the course of normal 

operation. These damaged panels are expensive to replace and in the interim will not be able 

to form an appropriate seal leading to additional infiltration.  
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sized to be large 

enough to allow access for vehicle traffic. Due to their large size, when these doors are opened 

replaced with unconditioned outdoor air, 

. When this happens the building’s 

HVAC system responds by activating to condition the air to the thermostat set point. The 

ds is dependent on the outdoor air temperature and 

the amount of time the doors are open. This measure looks at reducing the amount of time the 

doors are open by increasing the speed of the doors and installing controls to automatically 

The Highway Garage consists of 11 overhead doors, five (5) on the west side and six (6) on the 

reinforced to withstand the 

Facility personnel informed Wendel during the 

opened for extended periods of time. 

equipment during the course of normal 

operation. These damaged panels are expensive to replace and in the interim will not be able 
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Proposed System 

The proposed system would replace the exist

doors. The proposed doors would open and close faster than the current door assemblies, thus 

reducing the amount of air that can infiltrate

also utilized that would close the door after either a programmed period of time or a vehicle 

pass through. This will reduce the hours that these doors are open. The rubber panels are more 

resistant to damage and are design

vehicle strike.  

Figure 12

Cost estimates were developed that include material and labor costs to replace the 

door assemblies with the proposed option. 

Wendel has completed, RS Means, and 

savings and economics of this project can be seen in this section.

measure will result in maintenance savings associated with a reduction in repairs 

replacements to door panels. These maintenance savings however are subject 

occurrences and as such cannot be quantified. 

replace the existing doors with high speed, break away

doors. The proposed doors would open and close faster than the current door assemblies, thus 

mount of air that can infiltrate the conditioned space. A door control system is 

d close the door after either a programmed period of time or a vehicle 

pass through. This will reduce the hours that these doors are open. The rubber panels are more 

resistant to damage and are designed to break away and be reattached in the event of a 

Figure 12.2 Example of Proposed Overhead Door 

 

ost estimates were developed that include material and labor costs to replace the 

door assemblies with the proposed option. The cost estimate is based on similar projects 

mpleted, RS Means, and contractor budget pricing.   A summary of the potential 

savings and economics of this project can be seen in this section. It is anticipated that this 

measure will result in maintenance savings associated with a reduction in repairs 

replacements to door panels. These maintenance savings however are subject 

occurrences and as such cannot be quantified.  
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, break away rubber 

doors. The proposed doors would open and close faster than the current door assemblies, thus 

the conditioned space. A door control system is 

d close the door after either a programmed period of time or a vehicle 

pass through. This will reduce the hours that these doors are open. The rubber panels are more 

be reattached in the event of a 

 

ost estimates were developed that include material and labor costs to replace the current 

The cost estimate is based on similar projects 

budget pricing.   A summary of the potential 

It is anticipated that this 

measure will result in maintenance savings associated with a reduction in repairs or 

replacements to door panels. These maintenance savings however are subject to potential 
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RECOMMENDATIONSRECOMMENDATIONSRECOMMENDATIONSRECOMMENDATIONS    

Wendel does not recommend that the Town of Hamburg implement the proposed high speed 

overhead doors. High speed doors will reduce energy costs by limiting the amount of time a 

door is opened. The high winds experienced at this location require the installation of a more 

resilient overhead door. The cost of the door system required would not be justified by the 

potential energy savings.  

 



Overhead Door Controls/Replacement

Project #: 3008-09NFT

ECM #: 9

Measure Summary Table
19-Aug-10

Savings
Average Demand Savings 0.0 kW/Month

Electrical Energy Savings 0 kWh/Year

Fossil Fuel Savings 312 MMBtu/Year
Environmental CO2 Gas Savings(1)

36,325 Lbs./Year

Operational & Maintenance Savings $0 Per Year

Energy Savings ($) $3,096 Per Year

Total Energy & O&M Savings $3,096 Per Year

Project Costs
Total Measure Cost $273,920

Payback
Simple Payback 88.5                    Year(s)

Potential Incentives $0

Simple Payback with Incentives 88.5 Year(s)

(1)

0

0

0

3.0

38.3

1.5

422.5

lbs of SO2 gas reduced

Town of Hamburg

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

lbs of coal (Saved)

lbs of Nox gas reduced

Highway Garage

Equivalent Savings (1 year)

 passenger cars (Reduced)

 barrels of oil (Saved)

 houses energy use for 1 year

 number of trees planted



Project Name: Town of Hamburg ECM # : 9
Project Number: 3008-09NFT

Calculated By: JGD
Checked By: KLK

Date: 8/19/2010

INSTALL HIGH SPEED OVERHEAD DOOR

Given and Assumed Data:
Temperature in the Conditioned Space (Ti) = 60 °F
Average Winter OA Temperature (To) = 35 °F
Gas Unit Efficiency (n) = 85%
Marginal Gas Usage Cost = 9.92 $
Number of Days in Heating Season = 181 days

Existing System Parameters:
Number of Garage Doors = 11
Length of Door = 10 ft
Height of Door = 14 ft

Total Area of Garage Doors (A) = 140 ft2

Thermal Resistance (R-value) = 6 Btu/hr·ft2·°R
Door Speed = 20 inch/s
Hours each Doors is open per heating season (h) (without control) = 58.5 hours
Effictiveness of Opening = 0.35

Proposed System Parameters:
Number of Garage Doors (North) = 11
Length of Door = 10 ft
Height of Door = 14 ft

Total Area of Garage Doors (A) = 140 ft2

Thermal Resistance (R-value) = 4 Btu/hr·ft2·°R
Door Speed = 60 inch/s
Hours each Doors is open per heating season (h) (with control) = 19.5 hours
Effictiveness of Opening = 0.35

Constants and Conversion Factors:
Horsepower to Power = 0.746 kW/hp
Conversion Factor = 1.08
Average Wind Velocity = 492 ft/min

Energy Savings Calculations:

Existing System Calculations:
Rate Volume of Un-Conditioned Air That Enters Space / doorway (CFM) = 24,108 CFM
Q = 1.08 x CFM x delta T x hrs x # openings = 419              mmBtu
Conductive Heat Loss = 28                mmBtu

Proposed System Calcualtions:
Rate Volume of Un-Conditioned Air That Enters Space / doorway (CFM) = 24,108 CFM
Q = 1.08 x CFM x delta T x hrs x # openings = 140              mmBtu
Conductive Heat Loss = 42                mmBtu

Energy Savings

Energy Savings = 312.12 mmBtu

Energy Savings ($) = $3,095.66
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 Traffic Signal Upgrades 



 

 
NYSERDA FlexTech Services 

TRAFFIC SIGNAL 

INVESTIGATION 

The Town of Hamburg operates 10

fire stations. Wendel visited each intersection and recorded specific information

traffic signal. A detailed record of all current signal hea

performed to establish the current level of 

were compared to the utility billing information that th

information, Wendel was able to identify 

reduce energy consumption & costs

Figure 13

 

Existing System 

The Town’s traffic control devices operate 

combination of lighting technology is used by the 

Almost all of the traffic signals contain 

upgraded to LED technology.  

lighting is provided in this section. Wendel calculated the current electrical consumption for 

these fixtures and compared it to the utility bills provided by 

Town are individually metered so any upgrades will have instantaneous energy savings.  

Typically traffic equipment is billed on a calculated usage

be submitted to the utility after install

TRAFFIC SIGNAL UPGRADES  

ECM – 10 

Town of Hamburg operates 10 traffic control devices, located at major intersections and 

fire stations. Wendel visited each intersection and recorded specific information

traffic signal. A detailed record of all current signal heads was compiled. Calculations were 

formed to establish the current level of electrical energy consumption. These calculations 

ere compared to the utility billing information that the City provided to Wendel. From this 

Wendel was able to identify and evaluate retrofit or replacement 

reduce energy consumption & costs.  

Figure 13.1 Existing Incandescent Traffic Signals 

control devices operate 24 hours a day, 7 days a week

combination of lighting technology is used by the Town of Hamburg in various 

of the traffic signals contain LED lighting, while one intersection has not 

 Detailed accounting of the current and proposed traffic signal 

lighting is provided in this section. Wendel calculated the current electrical consumption for 

these fixtures and compared it to the utility bills provided by Hamburg.  Traffic signals in the 

own are individually metered so any upgrades will have instantaneous energy savings.  

billed on a calculated usage on a tariff rate which changes have to 

after installation for approval and then invoicing changes are 
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traffic control devices, located at major intersections and 

fire stations. Wendel visited each intersection and recorded specific information about each 

ds was compiled. Calculations were 

nergy consumption. These calculations 

Wendel. From this 

or replacement opportunities to 

  

days a week, year round. A 

in various traffic signals.  

one intersection has not been 

etailed accounting of the current and proposed traffic signal 

lighting is provided in this section. Wendel calculated the current electrical consumption for 

Traffic signals in the 

own are individually metered so any upgrades will have instantaneous energy savings.  

on a tariff rate which changes have to 

and then invoicing changes are 
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implemented. 

 

Proposed System 

Based on Wendel’s investigation, the following upgrades to the existing traffic control system 

are proposed: 

• Replace all incandescent red, yellow and green signal faces with LED at the intersection 

of Legion and Division. 

As this is the only location which still utilizes incandescent technology, it is recommended that 

the Town upgrade the signals through maintenance activities.  For example, whenever an 

incandescent lamp burns out, replace it with a LED module from stock. 

 

RECOMMENDATION  

It is recommended that the Town of Hamburg self implement the proposed traffic signal 

system upgrades throughout the Town in order to improve energy efficiency and for several 

other reasons listed below. 

• Standardization of high efficiency LED lamps. 

• Elimination of inefficient incandescent lamps. 

• Increased reliability and visibility with LED traffic signals, which results in an increase in 

traffic safety. 

This improvement measure is suggested to be self implemented by the Town due to the 

limited scope of work.   

 



Traffic Signal Upgrades
Project #: 3008-09NFT

ECM #: 10

Measure Summary Table

19-Aug-10

Savings
Average Demand Savings 17.4 kW/Year
Electrical Energy Savings 4,310 kWh/Year
Fossil Fuel Savings 0 MMBtu/Year
Environmental CO2 Gas Savings(1) 3,586 Lbs./Year

Operational & Maintenance Savings $7 Per Year
Energy Savings ($) $448 Per Year
Total Energy & O&M Savings $454 Per Year

Project Costs
Total Measure Cost $1,568

Payback
Simple Payback 3.5                       Year(s)

Potential Incentives $0
Simple Payback with Incentives 3.5 Year(s)

(1)

6465
9.11

26

0.30
3.78
0.15

42  number of trees planted

 lbs of Nox gas reduced
 lbs of SO2 gas reduced

Equivalent Objects Saved (1 year)

 passenger cars (Reduced)
 barrels of oil (Saved)
 houses energy use for 1 year

lbs of coal (Saved)

Town of Hamburg

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction



Legion and Division

Measure # Measure # Measure #

LIGHTING DESCRIPTION 1 2 3
1 Existing Equipment 69 watt INC 69 watt INC 69 watt INC

2 Replacement Equipment 8 watt LED 6 watt LED 12 watt LED

3 fixture code Green Ball 8" Red Ball 8" Yellow Ball 8"

4 Floor/Room 0 0 0

5 Lowest Recorded Lighting Level @Task 0 0 0

6 Min. Required Lighting Level for Task

7 Total Annual Hours 3,942 3,942 876

CONNECTED KW/LUMINAIRE

8 Existing Luminaire kW 0.069 0.069 0.069

9 New Luminaire kW 0.008 0.006 0.012

KW/KWH SAVINGS

10 # of Existing Units 8 8 8

11 # of New Units 8 8 8

12 Total Existing Connected kW 0.552 0.552 0.552

13 Total New Connected kW 0.064 0.048 0.096

14 Total Customer Monthly kW Savings 0.488 0.504 0.456

15 Total Existing Annual kWh 2175.984 2175.984 483.552

16 Total New Annual kWh 252.288 189.216 84.096

17 Total Customer Annual kWh Savings 1924 1987 399

MEASURE INSTALLATION COST

18 Material Cost Each $52.00 $39.00 $44.00

19 Installation Cost Each $0.00 $0.00 $0.00

20 Total Material & Installation Cost Each $0.00 $0.00 $0.00

21 Total Material Cost $416.00 $312.00 $352.00

22 Total Installation Cost $0.00 $0.00 $0.00

23 Total Material & Installation Cost $416.00 $312.00 $352.00

HAZARDOUS MATERIAL DISPOSAL COST

24 Total # Haz.Mat. Ballasts To Be Disposed 0 0 0

25 Total # Lamps 8 8 8

26 Total Cost for Disposal $0.00 $0.00 $0.00

PROJECT COST

27 Including Costs - Before Rebates $549.12 $411.84 $464.64

28 Total Rebates $0.00 $0.00 $0.00

29 Including Costs - After Rebates $549.12 $411.84 $464.64

ANNUAL BILL SAVINGS

30 Calculated Bill Savings $199.77 $206.32 $41.48

31 Payback Before Rebates (Years) 2.7 2.0 11.2

32 Payback After Rebates (Years) 2.7 2.0 11.2



Legion and Division
Legion and Division Measure # Measure # Measure #
Operation & Maintenance 1 2 3

1 Existing Equipment 69 watt INC 69 watt INC 69 watt INC

2 Replacement Equipment 8 watt LED 6 watt LED 12 watt LED

3 fixture code Green Ball 8" Red Ball 8" Yellow Ball 8"

Current Lamps
4 Lamps Per Fixture 1 1 1

5 Annual Run Hours 3,942 3,942 876

6 Cost Per Lamp $2.00 $2.00 $2.00

7 Lamp Life (hours) 2000 2000 2000

8 Number of fixtures 8 8 8

9 Maintenance Cost Per Year $31.54 $31.54 $7.01

Proposed Lamps
10 Lamps Per Fixture 1 1 1

11 Annual Run Hours 3,942 3,942 876

12 Cost Per Lamp $52.00 $39.00 $44.00

13 Lamp Life (hours) 50000 50000 50000

14 Number of fixtures 8 8 8

15 Maintenance Cost Per Year $32.80 $24.60 $6.17

Total Savings
16 Maintenance Savings -$1.26 $6.94 $0.84

Current Ballasts
17 Ballasts Per Fixture 0 0 0

18 Annual Run Hours 3,942 3,942 876

19 Cost Per Ballast $0.00 $0.00 $0.00

20 Ballast Life (hours) 0 0 0

21 Number of fixtures 8 8 8

22 Maintenance Cost Per Year $0.00 $0.00 $0.00

Proposed Ballasts
23 Ballasts Per Fixture 0 0 0

24 Annual Run Hours 3,942 3,942 876

25 Cost Per Ballast $0.00 $0.00 $0.00

26 Ballast Life (hours) 0 0 0

27 Number of fixtures 8 8 8

28 Maintenance Cost Per Year $0.00 $0.00 $0.00

Total Savings
29 Maintenance Savings $0.00 $0.00 $0.00
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 Street Lighting Upgrades 
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STREET LIGHTING UPGRADES 

ECM – 11 
 
INVESTIGATION 

The Town of Hamburg has a significant amount of street lighting equipment throughout the 

town.  This equipment is owned and maintained by the utilities, with the Town paying the 

energy and maintenance costs.  Both National Grid and NYSEG provide street lighting services 

to the Town. Calculations were performed to establish the 

current level of electrical energy consumption. These 

calculations were compared to the utility billing information that 

the Town provided to Wendel. From this information, Wendel 

was able to identify and evaluate retrofit or replacement 

opportunities to reduce energy consumption and maintenance.  

 

Existing System 

The Town’s street and general outdoor lighting is leased based on an approved New York 

State Public Service Commission (NYS PSC) tariff rate from National Grid and NYSEG.  These 

rate structures include calculated usage at set wattages and run times determined by the tariff.  

Maintenance is included in the tariff and covers all associated equipment such as poles, 

fixtures, wire and lamps.  Current equipment utilizes High Intensity Discharge equipment that 

ranges in wattage from 50 watts to 1,000 watts.  The majority of the lighting is of lower wattage 

ranging from 50 watts to 150 watts.  Almost all of the lighting is High Pressure Sodium lighting 

with the exception of a few Metal Halide fixtures.   

 

Proposed System 

 

For energy efficiency, it is proposed that the lower wattage street lighting fixtures (50w to 

150w) be replaced with LED Equipment.  Equipment is available from quality American made 

manufacturers that consume 40 to 60 percent of the energy of the current equipment with the 

same light output.  The wattages of the proposed equipment range from 26 watts to 108 

watts.  The equipment has a modular design so the equipment is maintainable and the entire 

fixture would not have to be replaced due to a faulty component.   
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Currently neither utility company serving the Town has any policy or program to change from 

their current street lighting to newer technology.  While the technology is available both 

National Grid and NYSEG are not pursuing any changes in their tariffs until there are better 

established standards for the new street lighting technology. 

 

Based on Wendel’s investigation both utility companies have differing policies regarding the 

transfer of equipment to the customer.   

 

NYSEG is currently awaiting approval of a new energy only tariff, that is currently pending with 

the NYS PSC.  This will allow the customer to take over the ownership and maintenance of the 

equipment.  The customer will only receive a bill from the utility for the energy usage which will 

be a calculated value, using the specified wattage of the fixture installed by the owner 

multiplied by the tariff established run hours.  The energy only rate once passed, is expected to 

be 30% higher than the current rate paid by the customer.   

 

National Grid does not have a pending Tariff change and the energy only rate would maintain 

the same energy cost that the Town is currently paying.  Changing of equipment would require 

the customer to take over the ownership and maintenance of the equipment.  The energy 

charges would be billed at the same rate as the Town is currently paying however meters 

would need to be added at an additional cost to the Town.  Also the Town would have to buy 

the existing equipment from the utility.  National Grid was unable to come up with a specific 

cost when contacted due to the varying types of equipment and the rate at which the 

equipment worth is calculated on a 15 year life cycle.  If any equipment were to be changed it 

would need to be evaluated on a case by case basis to determine the cost.   

 

The calculations at the end of this section include many factors.  To establish the baseline 

hours for both utility tariffs typical wattages for all the existing equipment was divided by the 

billed monthly kilowatt hours.  The utility rate was determined from just the energy costs as 

outlined on the provided utility bills.  This rate is used for the existing and proposed cases with 

the exception of the NYSEG calculation where the proposed case rate is 30% higher due to the 

pending tariff change.  Maintenance savings were estimated at 10% savings for the equipment 

changed due to longer expected equipment life spans as well as competitive bidding for the 
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maintenance agreement. 

RECOMMENDATION  

Due to the unfavorable payback it is not recommended that the Town implements the 

installation of LED street lighting equipment at this time.  This technology is new and has 

significant costs associated with its implementation.  Standards are currently being created by 

Energy Star and the Design Lights Consortium, as they are implemented by manufacturers, 

utilities will likely adopt incentive programs to reduce implementation costs.  LED equipment 

incentives will make this efficiency opportunity more cost effective for the town. 

 

For more information on upcoming LED standards: 

http://www.designlights.org/solidstate.about.php 

 

http://www.energystar.gov/index.cfm?c=ssl_res.pt_ssl 

 

 

 

 



Street Lighting Upgrades
Town of Hamburg (NYSEG)

Project #: 3008-09NFT
ECM #: 11

Measure Summary Table
19-Aug-10

Savings

Average Demand Savings N/A kW/Month

Electrical Energy Savings 558,207 kWh/Year

Fossil Fuel Savings N/A MMBtu/Year
Environmental CO2 Gas Savings(1) 464,428 Lbs./Year

Operational & Maintenance Savings $8,742 Per Year

Energy Savings ($) $30,893 Per Year
Total Energy & O&M Savings $39,635 Per Year

Project Costs
Total Measure Cost $2,226,606

Payback
Simple Payback 56.2                      Year(s)

Potential Incentives $0
Simple Payback with Incentives 56.2 Year(s)

(1)

837310.63

1180.05

3427.95

38.58

489.91
19.17

5401.57

lbs of coal (Saved)

Town of Hamburg

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

 number of trees planted

 lbs of Nox gas reduced

 lbs of SO2 gas reduced

Equivalent Objects Saved (1 year)

 passenger cars (Reduced)

 barrels of oil (Saved)
 houses energy use for 1 year



Street Lighting Upgrades
Town of Hamburg (NYSEG)
Project No.: 3008-09NFT

Existing

Fixt No. Type Qty Wattage

1 50WHPS light 117 65

2 70W HPS light 13 95

3 100W HPS light 42 130

4 150 HPS light 2 195

5 50W HPS cobra head light 53 65

6 70W HPS cobra head light 212 95

7 100W HPS cobra head light 571 130 Existing Proposed Savings

8 150W HPS cobra head light 548 195

9 50W HPS post top light 5 65 Fixt no. Exist kW Exist kWh Existing $ Proposed kW Proposed kWh Proposed $ (1) kW Saved kWh Saved $ Saved

10 70W HPS post top light 148 95 1 7.6 35301 $2,740.16 3.0 14120 $1,424.88 4.6 21,181 $1,315.28

11 100W HPS post top light 12 130 2 1.2 5733 $444.98 0.7 3198 $322.73 0.5 2,534 $122.25

3 5.5 25344 $1,967.29 2.2 10333 $1,042.67 3.2 15,012 $924.63

Proposed 4 0.4 1810 $140.52 0.2 956 $96.49 0.2 854 $44.03

Fixt No. Type Qty Wattage 5 3.4 15991 $1,241.27 1.4 6396 $645.46 2.1 9,595 $595.81

1 Lumark LDRC-TXS-A01-E 117 26 6 20.1 93486 $7,256.65 11.2 52156 $5,262.98 8.9 41,331 $1,993.67

2 Lumark LDRC-TXS-A02-E 13 53 7 74.2 344563 $26,745.84 30.3 140475 $14,175.29 44.0 204,087 $12,570.54

3 Lumark LDRC-TXS-A02-E 42 53 8 106.9 496025 $38,502.77 56.4 262003 $26,438.57 50.4 234,022 $12,064.20

4 Lumark LDRC-TXS-A04-E 2 103 9 0.3 1509 $117.10 0.3 1346 $135.84 0.0 162 -$18.74

5 Lumark LDRC-TXS-A01-E 53 26 10 14.1 65264 $5,065.96 8.6 39845 $4,020.78 5.5 25,419 $1,045.19

6 Lumark LDRC-TXS-A02-E 212 53 11 1.6 7241 $562.08 0.7 3231 $326.01 0.9 4,011 $236.08

7 Lumark LDRC-TXS-A02-E 571 53 Total 235.3 1092267 $84,784.64 115.1 534060 $53,891.70 120.3 558207 $30,892.94

8 Lumark LDRC-TXS-A04-E 548 103

9 McGraw Edison GAT-50-LED-E1 5 58 (1) As Per NYSEG Proposed Energy only cost is 30% Higher than current tariff

10 McGraw Edison GAT-50-LED-E1 148 58 4642 Annual hrs (Calculated from Utility Bill)

11 McGraw Edison GAT-50-LED-E1 12 58 $0.078 Existing Utility Rate

$0.101 Proposed Utility Rate

30% Proposed Rate Change

Existing Annual Maintenance Cost $186,010.30

Proposed Annual Maintenance Cost $177,267.82

Maintenance Savings $8,742.48

Maintenance Savings

Energy Savings



Street Lighting Upgrades
Town of Hamburg (National Grid)

Project No.: 3008-09NFT

Measure Summary Table

19-Aug-10

Savings

Average Demand Savings N/A kW/Month

Electrical Energy Savings 473,382 kWh/Year

Fossil Fuel Savings N/A MMBtu/Year
Environmental CO2 Gas Savings(1) 393,854 Lbs./Year

Operational & Maintenance Savings $12,033 Per Year

Energy Savings ($) $51,086 Per Year
Total Energy & O&M Savings $63,119 Per Year

Project Costs
Total Measure Cost $3,143,507

Payback
Simple Payback 49.8                      Year(s)

Potential Incentives $0
Simple Payback with Incentives 49.8 Year(s)

Town of Hamburg

Simple Payback with Incentives 49.8 Year(s)

(1)

710072.49

1000.73

2907.04

32.72

415.46
16.26

4580.74

lbs of coal (Saved)

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Electric Reduction

 number of trees planted

 lbs of Nox gas reduced

 lbs of SO2 gas reduced

Equivalent Objects Saved (1 year)

 passenger cars (Reduced)

 barrels of oil (Saved)
 houses energy use for 1 year



Street Lighting Upgrades
Town of Hamburg (National Grid)
Project No.: 3008-09NFT

Existing

Fixt No. Type Qty Wattage 3466 Annual hrs (Calculated from Utility Bill)

1 Lum  70W Std 973 95

2 Lum 100W Std 358 130

3 Lum 150 512 195 Existing Proposed Savings

4 Lum 70/100W Arch 569 95

Fixt No. Exist kW Exist kWh Existing $ Proposed kW Proposed kWh Proposed $ kW Saved kWh Saved $ Saved

Proposed 1 92.4 320355 $34,571.80 51.6 178725 $19,287.43 40.9 141,631 $15,284.38

Fixt No. Type Qty Wattage 2 46.5 161295 $17,406.52 19.0 65759 $7,096.50 27.6 95,537 $10,310.02

1 Lumark LDRC-TXS-A02-E 973 53 3 99.8 346019 $37,341.36 52.7 182769 $19,723.90 47.1 163,250 $17,617.46

2 Lumark LDRC-TXS-A02-E 358 53 4 54.1 187340 $20,217.22 33.0 114376 $12,343.15 21.1 72,964 $7,874.08

3 Lumark LDRC-TXS-A04-E 512 103 Total 292.9 1,015,011   $109,536.91 156.3 541,629             $58,450.98 136.6 473,382 $51,085.93

4 McGraw Edison GAT-50-LED-E1 569 58

Existing Annual Maintenance Cost $273,471.59

Proposed Annual Maintenance Cost $261,438.84

Maintenance Savings $12,032.75

Energy Savings

Maintenance Savings



 
 

 

_____________________________________Section 15 
 Photovoltaic System 
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INVESTIGATION 

The Town of Hamburg is interested in further reducing their electrical energy consumption and 

carbon footprint by installing a photovoltaic module array. Photovoltaic modules produce 

electrical energy from solar radiation, and can be used to offset

consumption. These systems also help promote environmental and energy conservation by 

producing power from a clean and abundant source. These systems best operate in areas of 

little shading, with a clear view of the southern sky. 

photovoltaic system located at the Town Hall.

Figure 

Proposed System 

The proposed photovoltaic array 

The array will consist of several photovoltaic modules that will be connected together in a 

manner that will maximize the output of the system. The modules will also be mounted on a 

30º angle. Modules mounted at a 30º angle will 

when the days are longer and there is a lower percentage of cloud cover. 

inverter will be mounted either within the building or pad mounted on the exterior, depending 

on the size of the system. The inverter will be connected to the building’s electrica

PHOTOVOLTAIC SYSTEM  

ECM-12 

is interested in further reducing their electrical energy consumption and 

carbon footprint by installing a photovoltaic module array. Photovoltaic modules produce 

electrical energy from solar radiation, and can be used to offset a facility’s electrical 

consumption. These systems also help promote environmental and energy conservation by 

producing power from a clean and abundant source. These systems best operate in areas of 

little shading, with a clear view of the southern sky. Wendel evaluated options for a 

photovoltaic system located at the Town Hall. 

Figure -15.1 Example of a Photovoltaic System 
 

array will be positioned on the northeast corner of the building

of several photovoltaic modules that will be connected together in a 

manner that will maximize the output of the system. The modules will also be mounted on a 

. Modules mounted at a 30º angle will produce more energy during the summer 

s are longer and there is a lower percentage of cloud cover. 

inverter will be mounted either within the building or pad mounted on the exterior, depending 

on the size of the system. The inverter will be connected to the building’s electrica
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is interested in further reducing their electrical energy consumption and 

carbon footprint by installing a photovoltaic module array. Photovoltaic modules produce 

a facility’s electrical 

consumption. These systems also help promote environmental and energy conservation by 

producing power from a clean and abundant source. These systems best operate in areas of 

endel evaluated options for a 

 

east corner of the building. 

of several photovoltaic modules that will be connected together in a 

manner that will maximize the output of the system. The modules will also be mounted on a 

produce more energy during the summer 

s are longer and there is a lower percentage of cloud cover. A utility grade 

inverter will be mounted either within the building or pad mounted on the exterior, depending 

on the size of the system. The inverter will be connected to the building’s electrical system to 
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provide quality electrical energy to the facility. 

Figure 

 

While on site, Wendel utilized a tool called the “Solar Pathfinder” to determine shading effects 

on the photovoltaic system. Using this tool, t

for this site, Wendel modeled the annual production for a 

module. This module was chosen for analysis purposes only. A system layout sketch of the 

south roof was created to verify that adequate space is available for a photovoltaic system. 

 

Wendel has evaluated many different types of mounting systems. For the purposes of this 

study it has been assumed that the 

system. These systems provide a 

connecting the system to the building’s structural framework underneath the roof surface. This 

type of system also allows the modules to be mounted at higher angles. The other opti

use a ballasted system. These systems are often less expensive and will not result in any roof 

penetrations. These systems can be less stable and often require the modules to be mounted 

at lower angles. For the purposes of the study a penetrated m

provide quality electrical energy to the facility.  

Figure -15.2 Location of Photovoltaic System 

While on site, Wendel utilized a tool called the “Solar Pathfinder” to determine shading effects 

on the photovoltaic system. Using this tool, the geographic location, and annual weather data 

for this site, Wendel modeled the annual production for a 25 kW system using a Sharp 24

module. This module was chosen for analysis purposes only. A system layout sketch of the 

ify that adequate space is available for a photovoltaic system. 

Wendel has evaluated many different types of mounting systems. For the purposes of this 

t has been assumed that the system will be anchored with a penetrated 

se systems provide a stable platform for the modules. These systems work by 

connecting the system to the building’s structural framework underneath the roof surface. This 

type of system also allows the modules to be mounted at higher angles. The other opti

use a ballasted system. These systems are often less expensive and will not result in any roof 

penetrations. These systems can be less stable and often require the modules to be mounted 

at lower angles. For the purposes of the study a penetrated mounting system was assumed. 
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While on site, Wendel utilized a tool called the “Solar Pathfinder” to determine shading effects 

he geographic location, and annual weather data 

25 kW system using a Sharp 240W 

module. This module was chosen for analysis purposes only. A system layout sketch of the 

ify that adequate space is available for a photovoltaic system.  

Wendel has evaluated many different types of mounting systems. For the purposes of this 

penetrated roof mounting 

These systems work by 

connecting the system to the building’s structural framework underneath the roof surface. This 

type of system also allows the modules to be mounted at higher angles. The other option is to 

use a ballasted system. These systems are often less expensive and will not result in any roof 

penetrations. These systems can be less stable and often require the modules to be mounted 

ounting system was assumed.  
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Quality Control and Testing 

A photovoltaic panel is made up of numerous PV cells and of electrical interconnects which are 

used to bring the output of each of those cells together to pr

the module or panel. As little as one defective cell or electrical interconnection can cause 

serious degradation of the performance of the overall panel within as little as 6 to 12 months 

after installation. Once installed

entire PV string. A defect in the panel can happen during the manufacturing process and 

sometimes may be overlooked in final quality control at the point of manufacture. A defect in 

the panel can also happen during transportation to the site causing the same overall 

degradation in the string performance. Once all the panels are mounted in the array, 

troubleshooting and replacement of a bad module becomes a much more difficult and 

expensive task. 

 

Wendel has found that it is typically industry practice for 

the leads from a module to test open

specifications, the installer will feel confident the entire modul

  
Figure -15.3 Solar Pathfinder on Roof 

A photovoltaic panel is made up of numerous PV cells and of electrical interconnects which are 

used to bring the output of each of those cells together to provide the overall power output of 

the module or panel. As little as one defective cell or electrical interconnection can cause 

serious degradation of the performance of the overall panel within as little as 6 to 12 months 

after installation. Once installed, one underperforming panel can cause degradation of an 

entire PV string. A defect in the panel can happen during the manufacturing process and 

sometimes may be overlooked in final quality control at the point of manufacture. A defect in 

happen during transportation to the site causing the same overall 

degradation in the string performance. Once all the panels are mounted in the array, 

troubleshooting and replacement of a bad module becomes a much more difficult and 

l has found that it is typically industry practice for installers to simply put a voltmeter on 

the leads from a module to test open-circuit voltage. If that Voc is within the manufacturer

specifications, the installer will feel confident the entire module is fine. However, a single or 
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A photovoltaic panel is made up of numerous PV cells and of electrical interconnects which are 

ovide the overall power output of 

the module or panel. As little as one defective cell or electrical interconnection can cause 

serious degradation of the performance of the overall panel within as little as 6 to 12 months 

, one underperforming panel can cause degradation of an 

entire PV string. A defect in the panel can happen during the manufacturing process and 

sometimes may be overlooked in final quality control at the point of manufacture. A defect in 

happen during transportation to the site causing the same overall 

degradation in the string performance. Once all the panels are mounted in the array, 

troubleshooting and replacement of a bad module becomes a much more difficult and 

simply put a voltmeter on 

circuit voltage. If that Voc is within the manufacturer’s 

e is fine. However, a single or 
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even multiple bad cells in that module, might not cause a decrease in Voc. By doing an I

curve analysis with a field I-V curve analyzer, we will be able to view the entire curve with 

voltage and current measurements at num

panel performance will be readily visible, and that panel can then be deemed defective by the 

installer and set aside rather than installed. 

manufacturer at this time for a warranty replacement. 

Figure 15.4A, Proper I

Figure 15.4B, Improper I

 

Figures 3A and 3B are two I-V curves taken from the same panel. The first curve 

full sunlight with no shading on the panel. You can see a nice smooth curve with an open 

circuit voltage of 22.9V. Simply applying a voltmeter to the leads would have read 

approximately this same Voc value. The second curve was taken with two 

simulating bad cells or bad electrical connections between a couple of cells. You can see how 

badly the I-V curve has deteriorated, indicating problems with the panel. However the Voc still 

measures 22.8V. If a voltmeter was used to field te

analyzer, this problem would have been missed.

 

even multiple bad cells in that module, might not cause a decrease in Voc. By doing an I

V curve analyzer, we will be able to view the entire curve with 

voltage and current measurements at numerous points. Therefore, the degradation of the 

panel performance will be readily visible, and that panel can then be deemed defective by the 

installer and set aside rather than installed. Any defective modules could be returned to the 

time for a warranty replacement.  

 
.4A, Proper I-V Curve (information provided by IMT Solar) 

 
B, Improper I-V Curve (information provided by IMT Solar) 

V curves taken from the same panel. The first curve 

full sunlight with no shading on the panel. You can see a nice smooth curve with an open 

circuit voltage of 22.9V. Simply applying a voltmeter to the leads would have read 

approximately this same Voc value. The second curve was taken with two 

simulating bad cells or bad electrical connections between a couple of cells. You can see how 

V curve has deteriorated, indicating problems with the panel. However the Voc still 

measures 22.8V. If a voltmeter was used to field test this panel rather than an I

analyzer, this problem would have been missed. 
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even multiple bad cells in that module, might not cause a decrease in Voc. By doing an I-V 

V curve analyzer, we will be able to view the entire curve with 

the degradation of the 

panel performance will be readily visible, and that panel can then be deemed defective by the 

Any defective modules could be returned to the 

V curves taken from the same panel. The first curve was taken in 

full sunlight with no shading on the panel. You can see a nice smooth curve with an open 

circuit voltage of 22.9V. Simply applying a voltmeter to the leads would have read 

approximately this same Voc value. The second curve was taken with two cells blocked, 

simulating bad cells or bad electrical connections between a couple of cells. You can see how 

V curve has deteriorated, indicating problems with the panel. However the Voc still 

st this panel rather than an I-V curve 
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The overall benefits to the customer if the installer performs 100% I-V curve analysis prior to 

installation are: 

• Initial knowledge that all panels are 100% operational at time of installation 

• Stronger position for future warranty claims against the panel manufacturer if necessary 

due to panel failure or degradation of performance (i.e. customer can show explicitly 

that the panels were tested properly and all passed prior to installation…”they weren’t 

damaged in shipment”) 

• Enormous cost savings of not having to troubleshoot individual strings or the entire 

array one to five years ahead because a poor panel has now failed or caused an entire 

string to fail 

 

System Monitoring  

A well-designed and installed PV solar array should provide years of production with minimal 

maintenance in ideal conditions. However, when something does start to go wrong, it is very 

important to understand what is happening and to take corrective action as soon as possible 

and certainly before more catastrophic failure becomes imminent. In some jurisdictions, 

incentive money and payout may also be tied to on-going performance reporting of the 

installed system. 

 

Most inverters today have data output on the real-time performance of the array itself. 

However, without a reference measurement it is impossible to tell if the degradation of 

performance is normal at the moment (position of sun in the sky, clouds overhead, etc.) or if it 

is an indication of something going wrong, such as dirt build up on the panels, loose wire 

connection, etc. Furthermore, the more the data on the monitoring system can break down the 

information to the smallest piece of the system, the easier troubleshooting becomes. 

 

Today a monitoring system should at a minimum consist of a calibrated reference cell 

(irradiance sensor) mounted in the same plane as the array and a temperature measurement 

from a PV module. This information when compared to the array data from the inverter will give 

the owner/operator a reference to determine whether the array performance is degrading on 

its own or if it is following the output of the reference cell. If current transducers are installed 

for each string in the array, the monitoring can further be broken down to show which specific 
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string is degrading. 

 

Monitoring systems may consist of the sensors, a data logger to time and date stamp the data, 

a communication network to move the data to a visualization screen, and the display itself. Any 

further meteorological inputs desired, up to a full weather station, can be input into the system. 

Current and voltage measurements of the individual strings may also be desired to bring into 

the monitoring system. In some cases, any/or all of this data may also be input into the 

building management system if applicable. 

 

We suggest the use of a solar silicon irradiance sensor with a temperature output which comes 

from a temperature sensor mounted on the back of the reference cell. These sensors come in a 

variety of output signal voltage and current ranges. The monitoring system would then consist 

of the irradiance and temperature outputs coming into the analog inputs built into our 

communications gateway. The gateway can then move the scaled irradiance and temperature 

values across Ethernet (wired or wireless) to a visual touch screen in the inverter area or other 

specified maintenance locations. On screen displays then show the true irradiance and 

temperature at any moment. If current transducers are utilized in the combiner boxes, this data 

can also be brought into the system for displaying individual string performance as well.   

 

Maintenance 

Photovoltaic systems require maintenance in the form of cleaning the array. As dirt builds up 

on a module surface, energy production will be reduced. If leaves or other objects block a cell 

on a module, the electric output of the module and therefore the string could be impacted. 

The monitoring equipment described above is a great tool that can be utilized to determine 

general maintenance of the system needs to take place. As dirt builds up on the modules, the 

system will show that production is lower than normal and maintenance could be scheduled. 

While these tools are great for determining when maintenance is needed, the array’s tilt angle 

will limit the amount of maintenance required due to dirt being washed away.  

 

With the incorporation of the aforementioned monitoring equipment, a service contract will 

have little value. The monitoring equipment will alert the facility of problems with the array, 

and maintenance could be scheduled at that time. Furthermore, it will likely be more cost 
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effective for the facility to clean the modules rather than to enter into a service contract for the 

same service. It can be assumed that the system will need to be cleaned an average of four 

times a year. There will be 109 modules. If it takes two minutes to clean one module, thus 

would result in an annual time expenditure of approximately 14.5 hours a year. Assuming a 

labor rate of $40 per hour, the resulting in house cost would be approximately $580 per year. 

Typical service contracts can range in cost from $1,000 to $2,500 per year for a system this 

size.  

 

Financial Considerations 

The cost estimate used for this measure was based on bids received for similar projects and are 

summarized in this section. Savings will be achieved by the electrical production from the 

photovoltaic modules. The photovoltaic modules will reduce the facilities electric consumption; 

there may be times when the photovoltaic panels reduce the facility’s demand as well. This 

demand reduction will not be consistent, for instance if there is a very cloudy day during the 

facility’s demand peak, any demand saving associated with this measure will not be achieved. 

Savings calculations are provided in this section. To offset some of the costs associated with 

this type of project, the New York State Energy Research and Development Authority 

(NYSERDA) has instituted an incentive program for photovoltaic systems. The incentive value 

has been evaluated and is summarized on the measure cost summary. Should the incentive 

program be unavailable at any time, the project will be reevaluated for its economic feasibility.  

 

RECOMMENDATIONS 

A Photovoltaic system provides a leadership statement for a community and demonstrates an 

owner’s commitment to energy efficiency and renewable energy technologies. Often times the 

initial cost of these systems can be prohibitive, however when combined with other energy 

efficiency improvements these initial cost can become more manageable. Due to the extended 

payback period of this measure Wendel does not recommend the implementation of this 

measure. 

 

 



Photovoltaic System (5kW)
Town Hall

Project #: 3008-09NFT
ECM #: 12

Measure Summary Table
19-Aug-10

Savings

Average Demand Savings 0.0 kW/Month

Electrical Energy Savings 6,555 kWh/Year

Fossil Fuel Savings 0 MMBtu/Year
Environmental CO2 Gas Savings(1) 5,454 Lbs./Year

Operational & Maintenance Savings $0 Per Year

Energy Savings ($) $413 Per Year

Total Energy & O&M Savings $413 Per Year

Project Costs

Total Measure Cost $72,080

Payback

Simple Payback 174.5                   Year(s)

Potential Incentives $10,080

Town of Hamburg

Potential Incentives $10,080

Simple Payback with Incentives 150.1 Year(s)

(1)

9832.50

13.86

40.25

0.45

5.75

0.23

63.43  number of trees planted

 passenger cars (Reduced)

 barrels of oil (Saved)

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

lbs of coal (Saved)

lbs of Nox gas reduced

lbs of SO2 gas reduced

Equivalent Objects Saved (1 year)

 houses energy use for 1 year











Photovoltaic System (25kW)
Town Hall

Project #: 3008-09NFT
ECM #: 12

Measure Summary Table
19-Aug-10

Savings

Average Demand Savings 0.0 kW/Month

Electrical Energy Savings 28,254 kWh/Year

Fossil Fuel Savings 0 MMBtu/Year
Environmental CO2 Gas Savings(1) 23,508 Lbs./Year

Operational & Maintenance Savings $0 Per Year

Energy Savings ($) $1,780 Per Year

Total Energy & O&M Savings $1,780 Per Year

Project Costs

Total Measure Cost $260,838

Payback

Simple Payback 146.5                   Year(s)

Potential Incentives $43,750

Town of Hamburg

Potential Incentives $43,750

Simple Payback with Incentives 122.0 Year(s)

(1)

42381.48

59.73

173.51

1.95

24.80

0.97

273.41

lbs of Nox gas reduced

lbs of SO2 gas reduced

Equivalent Objects Saved (1 year)

 houses energy use for 1 year

 number of trees planted

 passenger cars (Reduced)

 barrels of oil (Saved)

Environmental CO2 Gas Savings is estimated with the conversion according to the ARRA 
guidelines. 

Environmental Savings From Annual Electric Reduction

lbs of coal (Saved)
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ENERGY INCENTIVES EVALUATION 

 

As part of this study, Wendel was also responsible for identifying and performing a preliminary 

evaluation of potential grant monies that could help fund the installation of the recommended 

measures.  Through this evaluation, it was determined that certain measures appear to be 

eligible for implementation incentives through NYSERDA’s Existing Facilities Program (EFP), 

PON 1219.  EFP offers incentives for a variety of energy projects including Pre-Qualified and 

Performance-Based Incentives.  Applicants can receive incentives ($/unit) for pre-qualified 

electric-efficiency measures. Projects can receive up to $30,000 through pre-qualified 

incentives.  The performance-based component of the Existing Facilities Program offers 

incentives to customers or ESCO's who are working on large-scale electric efficiency projects 

that deliver verifiable annual electric savings. Performance-based incentives are typically higher 

than pre-qualified incentives but are based on an engineering analysis and are potentially 

subject to measurement and verification (M&V) requirements.  Unless otherwise approved by 

NYSERDA, performance-based projects must qualify for an incentive of at least $10,000. 

Smaller projects should consider pre-qualified incentives. For the purposes of this study 

Wendel has used incentive rates associated with the prescriptive program. 

The Solar PV Incentive Program PON 2112 offers incentives that are awarded based on the 

amount of peak wattage a system will produce up to 25kW. The total incentive will be paid to 

an NYSERDA eligible installer and passed on to the facility owner. Potential incentives are 

shown in the summary table for each measure.  
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 Utility Data 



Project Name: Town of Hamburg - Ice Rink
Project Address: 2718 Lakeview Road

Lake View NY, 14085
Utility Company: National Fuel
Account  No.: 3128279-02
Date: 8/19/2010
Facility Area: 55,550 SQ. FT.

ANNUAL NATURAL GAS USAGE

Usage Quantity Trans. Distr.
 Period Used (CCF) Cost Cost Total

2009-2010
Feb-09 3,539 $0.00 $0.00 $4,370.88
Mar-09 2,488 $0.00 $0.00 $2,882.70
Apr-09 2,055 $0.00 $0.00 $2,130.13
May-09 111 $0.00 $0.00 $123.89
Jun-09 93 $0.00 $0.00 $106.46
Jul-09 68 $0.00 $0.00 $87.13
Aug-09 119 $0.00 $0.00 $135.14
Sep-09 159 $0.00 $0.00 $163.58
Oct-09 1,233 $0.00 $0.00 $1,151.74
Nov-09 2,468 $0.00 $0.00 $2,397.06
Dec-09 2,815 $0.00 $0.00 $2,546.03
Jan-10 3,950 $0.00 $0.00 $3,639.98

Totals: 19,098 $0 $0 $19,735
Energy Intensity (MMBTU/SQ FT): 0.034
Average Cost per Unit: $1.03
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Project Name: Town of Hamburg - Ice Rink 2
Project Address: 2718 Lakeview Road

Lake View NY, 14085
Utility Company: National Fuel
Account  No.: 3128280-06
Date: 8/19/2010
Facility Area: 55,550 SQ. FT.

ANNUAL NATURAL GAS USAGE

Usage Quantity Trans. Distr.
 Period Used (CCF) Cost Cost Total

2009-2010
Feb-09 632 $0.00 $0.00 $817.51
Mar-09 500 $0.00 $0.00 $616.16
Apr-09 437 $0.00 $0.00 $485.99
May-09 100 $0.00 $0.00 $114.07
Jun-09 20 $0.00 $0.00 $35.78
Jul-09 15 $0.00 $0.00 $32.52
Aug-09 10 $0.00 $0.00 $25.71
Sep-09 21 $0.00 $0.00 $36.21
Oct-09 241 $0.00 $0.00 $246.31
Nov-09 235 $0.00 $0.00 $253.80
Dec-09 531 $0.00 $0.00 $516.73
Jan-10 747 $0.00 $0.00 $728.45

Totals: 3,489 $0 $0 $3,909
Energy Intensity (MMBTU/SQ FT): 0.006
Average Cost per Unit: $1.12

0

100

200

300

400

500

600

700

800

N
at

u
ra

l G
as

 U
sa

g
e 

(C
C

F
)

Natural Gas Usage





Project Name: Town of Hamburg - Town Hall
Project Address: 2718 Lakeview Road

Lake View NY, 14085
Utility Company: National Fuel
Account  No.: 3350720-01
Date: 8/19/2010
Facility Area: 35,763 SQ. FT.

ANNUAL NATURAL GAS USAGE

Usage Quantity Trans. Distr.
 Period Used (CCF) Cost Cost Total

2009-2010
Mar-09 2,843 $0.00 $0.00 $3,406.32
Apr-09 1,762 $0.00 $0.00 $2,051.29
May-09 1,285 $0.00 $0.00 $1,260.95
Jun-09 509 $0.00 $0.00 $495.02
Jul-09 6 $0.00 $0.00 $23.33
Aug-09 12 $0.00 $0.00 $28.94
Sep-09 11 $0.00 $0.00 $27.76
Oct-09 296 $0.00 $0.00 $285.15
Nov-09 648 $0.00 $0.00 $655.19
Dec-09 1,623 $0.00 $0.00 $1,575.29
Jan-10 3,302 $0.00 $0.00 $2,890.09
Feb-10 2,792 $0.00 $0.00 $2,631.44

Totals: 15,089 $0 $0 $15,331
Energy Intensity (MMBTU/SQ FT): 0.042
Average Cost per Unit: $1.02
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Project Name: Town of Hamburg - Highway Office
Project Address: 2718 Lakeview Road

Lake View NY, 14085
Utility Company: National Fuel
Account  No.: 3128278-04
Date: 8/19/2010
Facility Area: 7,656 SQ. FT.

ANNUAL NATURAL GAS USAGE

Usage Quantity Trans. Distr.
 Period Used (CCF) Cost Cost Total

2009
Dec-08 917 $0.00 $0.00 $1,175.11
Jan-09 1,059 $0.00 $0.00 $1,406.52
Feb-09 917 $0.00 $0.00 $1,176.93
Mar-09 604 $0.00 $0.00 $731.91
Apr-09 542 $0.00 $0.00 $594.73
May-09 224 $0.00 $0.00 $234.64
Jun-09 100 $0.00 $0.00 $103.70
Jul-09 34 $0.00 $0.00 $49.57
Aug-09 7 $0.00 $0.00 $24.80
Sep-09 74 $0.00 $0.00 $84.77
Oct-09 254 $0.00 $0.00 $259.26
Nov-09 384 $0.00 $0.00 $403.32

Totals: 5,116 $0 $0 $6,245
Energy Intensity (MMBTU/SQ FT): 0.067
Average Cost per Unit: $1.22
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Project Name: Town of Hamburg - Highway Garage
Project Address: 2718 Lakeview Road

Lake View NY, 14085
Utility Company: National Fuel
Account  No.: 4566639-03
Date: 8/19/2010
Facility Area: 19,360 SQ. FT.

ANNUAL NATURAL GAS USAGE

Usage Quantity Trans. Distr.
 Period Used (CCF) Cost Cost Total

2009-2010
Dec-08 1,911 $0.00 $0.00 $2,025.48
Jan-09 3,858 $0.00 $0.00 $5,067.46
Feb-09 1,994 $0.00 $0.00 $2,519.63
Mar-09 1,385 $0.00 $0.00 $1,667.05
Apr-09 1,688 $0.00 $0.00 $1,126.13
May-09 451 $0.00 $0.00 $156.70
Jun-09 160 $0.00 $0.00 $54.59
Jul-09 45 $0.00 $0.00 -$715.11
Aug-09 7 $0.00 $0.00 $20.28
Sep-09 122 $0.00 $0.00 $79.22
Oct-09 259 $0.00 $0.00 $165.73
Nov-09 900 $0.00 $0.00 $508.08

Totals: 12,780 $0 $0 $12,675
Energy Intensity (MMBTU/SQ FT): 0.066
Average Cost per Unit: $0.99
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Project Name: Town of Hamburg - Golf Course
Project Address: 2718 Lakeview Road

Lake View NY, 14085
Utility Company: National Fuel
Account  No.: 5913071-07
Date: 8/19/2010
Facility Area: 9,840 SQ. FT.

ANNUAL NATURAL GAS USAGE

Usage Quantity Trans. Distr.
 Period Used (CCF) Cost Cost Total

2009-2010
Mar-09 189 $0.00 $0.00 $249.43
Apr-09 154 $0.00 $0.00 $200.09
May-09 237 $0.00 $0.00 $253.91
Jun-09 258 $0.00 $0.00 $259.54
Jul-09 315 $0.00 $0.00 $331.62
Aug-09 149 $0.00 $0.00 $169.82
Sep-09 291 $0.00 $0.00 $301.71
Oct-09 174 $0.00 $0.00 $174.64
Nov-09 273 $0.00 $0.00 $289.09
Dec-09 163 $0.00 $0.00 $179.41
Jan-10 199 $0.00 $0.00 $199.24
Feb-10 318 $0.00 $0.00 $329.39

Totals: 2,720 $0 $0 $2,938
Energy Intensity (MMBTU/SQ FT): 0.028
Average Cost per Unit: $1.08
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Project Name: Town of Hamburg - Nike Base / B&G
Project Address: 2718 Lakeview Road

Lake View NY, 14085
Utility Company: National Fuel
Account  No.: 3128281-04
Date: 8/19/2010
Facility Area: 4,168 SQ. FT.

ANNUAL NATURAL GAS USAGE

Usage Quantity Trans. Distr.
 Period Used (CCF) Cost Cost Total

2009-2010
Feb-09 764 $0.00 $0.00 $985.94
Mar-09 366 $0.00 $0.00 $452.51
Apr-09 341 $0.00 $0.00 $383.10
May-09 57 $0.00 $0.00 $71.28
Jun-09 11 $0.00 $0.00 $27.07
Jul-09 9 $0.00 $0.00 $26.55
Aug-09 7 $0.00 $0.00 $23.46
Sep-09 14 $0.00 $0.00 $29.94
Oct-09 206 $0.00 $0.00 $212.70
Nov-09 134 $0.00 $0.00 $151.77
Dec-09 471 $0.00 $0.00 $461.77
Jan-10 740 $0.00 $0.00 $721.96

Totals: 3,120 $0 $0 $3,548
Energy Intensity (MMBTU/SQ FT): 0.075
Average Cost per Unit: $1.14
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Project Name: Town of Hamburg - B&G
Project Address: 2718 Lakeview Road

Lake View NY, 14085
Utility Company: National Fuel
Account  No.: 4550209-09
Date: 8/19/2010
Facility Area: 20,000 SQ. FT.

ANNUAL NATURAL GAS USAGE

Usage Quantity Trans. Distr.
 Period Used (Therms) Cost Cost Total

2009-2010
Feb-09 2,028 $0.00 $0.00 $2,505.30
Mar-09 1,309 $0.00 $0.00 $1,516.78
Apr-09 1,009 $0.00 $0.00 $1,046.11
May-09 139 $0.00 $0.00 $154.76
Jun-09 24 $0.00 $0.00 $27.96
Jul-09 39 $0.00 $0.00 $50.57
Aug-09 19 $0.00 $0.00 $21.79
Sep-09 112 $0.00 $0.00 $115.25
Oct-09 273 $0.00 $0.00 $254.71
Nov-09 796 $0.00 $0.00 $772.82
Dec-09 1,546 $0.00 $0.00 $1,398.38
Jan-10 1,953 $0.00 $0.00 $1,800.04

Totals: 9,248 $0 $0 $9,664
Energy Intensity (MMBTU/SQ FT): 0.046
Average Cost per Unit: $1.04
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Project Name: Town of Hamburg - Town Park - Fitness Center
Project Address: 2718 Lakeview Road

Lake View NY, 14085
Utility Company: National Fuel
Account  No.: 3424250-03
Date: 8/19/2010
Facility Area: 3,060 SQ. FT.

ANNUAL NATURAL GAS USAGE

Usage Quantity Trans. Distr.
 Period Used (CCF) Cost Cost Total

2009-2010
Feb-09 916 $0.00 $0.00 $1,122.27
Mar-09 804 $0.00 $0.00 $941.92
Apr-09 613 $0.00 $0.00 $640.53
May-09 228 $0.00 $0.00 $230.29
Jun-09 180 $0.00 $0.00 $188.10
Jul-09 146 $0.00 $0.00 $165.66
Aug-09 114 $0.00 $0.00 $125.64
Sep-09 179 $0.00 $0.00 $176.22
Oct-09 443 $0.00 $0.00 $434.95
Nov-09 308 $0.00 $0.00 $320.21
Dec-09 950 $0.00 $0.00 $855.99
Jan-10 958 $0.00 $0.00 $912.98

Totals: 5,842 $0 $0 $6,115
Energy Intensity (MMBTU/SQ FT): 0.191
Average Cost per Unit: $1.05
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Project Name: Town of Hamburg - Adult Day Care
Project Address: 2718 Lakeview Road

Lake View NY, 14085
Utility Company: National Fuel
Account  No.: 5306111-10
Date: 8/19/2010
Facility Area: 4,500 SQ. FT.

ANNUAL NATURAL GAS USAGE

Usage Quantity Trans. Distr.
 Period Used (CCF) Cost Cost Total

2009-2010
Feb-09 2,036 $0.00 $0.00 $2,509.22
Mar-09 1,293 $0.00 $0.00 $1,502.01
Apr-09 725 $0.00 $0.00 $761.81
May-09 190 $0.00 $0.00 $199.00
Jun-09 140 $0.00 $0.00 $151.18
Jul-09 74 $0.00 $0.00 $91.22
Aug-09 29 $0.00 $0.00 $43.95
Sep-09 108 $0.00 $0.00 $115.41
Oct-09 269 $0.00 $0.00 $266.25
Nov-09 733 $0.00 $0.00 $732.87
Dec-09 899 $0.00 $0.00 $841.63
Jan-10 1,795 $0.00 $0.00 $1,635.05

Totals: 8,291 $0 $0 $8,850
Energy Intensity (MMBTU/SQ FT): 0.184
Average Cost per Unit: $1.07
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Project Name: Town of Hamburg - Recreation Ice Rink Utility Company: National Grid
Project Address: 2980 Lakeview Road Acct.  No.: 92287-00104

Lake View, NY 14085 Date: 8/19/2010
Facility Area: 55,550 sq.ft.

ANNUAL ELECTRIC UTILITY DATA
A B C D E F

Demand Usage
Billing Total Total
Period (kW) (kWh)

2009-2010
Feb-09 209.6 $2,179.8 72,668 $7,471 $9,651 30 720 0.48
Mar-09 225.6 $2,346.2 76,096 $6,140 $8,486 29 696 0.48
Apr-09 166.4 $1,730.6 84,751 $5,398 $7,129 33 792 0.64
May-09 209.6 $2,179.8 28,705 $2,916 $5,096 29 696 0.20
Jun-09 214.0 $2,225.6 32,847 $3,109 $5,335 30 720 0.21
Jul-09 216.0 $2,246.4 36,444 $3,564 $5,810 33 792 0.21
Aug-09 214.4 $2,229.8 34,310 $3,472 $5,702 28 672 0.24
Sep-09 209.6 $2,179.8 28,877 $3,176 $5,356 30 720 0.19
Oct-09 174.4 $1,813.8 84,962 $6,040 $7,853 29 696 0.70
Nov-09 212.8 $2,213.1 94,339 $7,541 $9,754 31 744 0.60
Dec-09 224.0 $2,329.6 92,207 $6,786 $9,115 31 744 0.55
Jan-10 171.2 $1,780.5 93,305 $8,322 $10,102 33 792 0.69

Avg./Totals: 204.0 $25,455 759,511 63,934 $89,389 366 8,784 0.43

Load 
Factor

Demand
Cost

Usage
Cost

Total
Cost

Billing
 Days

Hours
per month

Energy Intensity (kWh/sq.ft.): 13.67 Avg. Cost/kWh: $0.084
Blended Cost (inc.demand)/kWh: $0.118 Avg. Cost/kW: $10.40

Table Formulas: Hours per Month = D x 24 Load Factor = B/(A x E)
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Project Name: Town of Hamburg - Town Hall Utility Company: NYSEG
Project Address: 6100 South Park Avenue Acct.  No.: 1001-3106-801

Hamburg, NY 14075 Date: 8/19/2010
Facility Area: 35,763 sq.ft.

ANNUAL ELECTRIC UTILITY DATA
A B C D E F

Demand Usage
Billing Total Total
Period (kW) (kWh)

2009-2010
Feb-09 69.6 $557 27,840 $1,924 $2,481 30 720 0.56
Mar-09 67.2 $538 26,400 $1,505 $2,042 28 672 0.58
Apr-09 84.0 $672 31,440 $1,628 $2,300 34 816 0.46
May-09 84.0 $672 31,440 $1,969 $2,641 30 720 0.52
Jun-09 96.0 $768 18,720 $995 $1,763 30 720 0.27
Jul-09 91.2 $730 28,320 $1,844 $2,573 31 744 0.42
Aug-09 103.2 $826 29,520 $2,013 $2,838 27 648 0.44
Sep-09 84.0 $672 24,720 $1,582 $2,254 30 720 0.41
Oct-09 62.4 $499 21,840 $1,413 $1,912 32 768 0.46
Nov-09 62.4 $499 23,760 $1,516 $2,015 34 816 0.47
Dec-09 62.4 $499 30,720 $2,352 $2,851 30 720 0.68
Jan-10 57.6 $461 13,920 $788 $1,249 29 696 0.35

Avg./Totals: 77.0 $7,392 308,640 19,529 $26,921 365 8,760 0.47

Load 
Factor

Demand
Cost

Usage
Cost

Total
Cost

Billing
 Days

Hours
per month

Energy Intensity (kWh/sq.ft.): 8.63 Avg. Cost/kWh: $0.063
Blended Cost (inc.demand)/kWh: $0.087 Avg. Cost/kW: $8.00

Table Formulas: Hours per Month = D x 24 Load Factor = B/(A x E)
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Project Name: Town of Hamburg - Proshop Utility Company: NYSEG
Project Address: 6374 Boston State Road Acct.  No.: 1001-0073-541

Hamburg, NY 14075 Date: 8/19/2010
Facility Area: 6,570 sq.ft.

ANNUAL ELECTRIC UTILITY DATA
A B C D E F

Demand Usage
Billing Total Total
Period (kW) (kWh)

2009-2010
Mar-09 10.4 $83 1,920 $143 $226 30 720 0.26
Apr-09 10.0 $80 1,760 $121 $201 29 696 0.25
May-09 15.6 $125 3,600 $197 $321 29 696 0.33
Jun-09 14.4 $115 4,800 $284 $399 32 768 0.43
Jul-09 17.2 $138 5,200 $348 $486 29 696 0.43
Aug-09 17.2 $138 6,560 $434 $572 33 792 0.48
Sep-09 18.8 $150 5,040 $356 $506 29 696 0.39
Oct-09 14.4 $115 4,560 $302 $418 30 720 0.44
Nov-09 12.4 $99 3,800 $262 $361 32 768 0.40
Dec-09 11.2 $90 2,400 $167 $257 31 744 0.29
Jan-10 5.2 $42 1,720 $139 $181 34 816 0.41
Feb-10 7.2 $58 1,960 $149 $207 27 648 0.42

Avg./Totals: 12.8 $1,232 43,320 2,903 $4,135 365 8,760 0.38

Load 
Factor

Demand
Cost

Usage
Cost

Total
Cost

Billing
 Days

Hours
per month

Energy Intensity (kWh/sq.ft.): 6.59 Avg. Cost/kWh: $0.067
Blended Cost (inc.demand)/kWh: $0.095 Avg. Cost/kW: $8.00

Table Formulas: Hours per Month = D x 24 Load Factor = B/(A x E)
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Project Name: Town of Hamburg - Pro Shop Summer Utility Company: NYSEG
Project Address: 6374 Boston State Road Acct.  No.: 1001-0073-525

Hamburg, NY 14075 Date: 8/19/2010
Facility Area: 3,270 sq.ft.

ANNUAL ELECTRIC UTILITY DATA
A B C D E F

Demand Usage
Billing Total Total
Period (kW) (kWh)

2009-2010
Feb-09 0.0 $0 0 $14 $14 30 720 -
Mar-09 0.0 $0 0 $14 $14 28 672 -
Apr-09 0.0 $0 0 $14 $14 34 816 -
May-09 0.6 $0 59 $22 $22 29 696 0.14
Jun-09 22.6 $0 1,351 $271 $271 31 744 0.08
Jul-09 18.9 $0 490 $253 $253 31 744 0.03
Aug-09 19.0 $0 641 $217 $217 27 648 0.05
Sep-09 3.1 $0 50 $44 $44 30 720 0.02
Oct-09 0.0 $0 0 $14 $14 32 768 -
Nov-09 0.0 $0 0 $14 $14 34 816 -
Dec-09 0.0 $0 0 $14 $14 31 744 -
Jan-10 0.0 $0 0 $28 $28 28 672 -

Avg./Totals: 5.4 $0 2,591 919 $919 365 8,760 0.03

Load 
Factor

Demand
Cost

Usage
Cost

Total
Cost

Billing
 Days

Hours
per month

Energy Intensity (kWh/sq.ft.): 0.79 Avg. Cost/kWh: $0.355
Blended Cost (inc.demand)/kWh: $0.355 Avg. Cost/kW: $0.00

Table Formulas: Hours per Month = D x 24 Load Factor = B/(A x E)
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Project Name: Town of Hamburg - Highway Department Utility Company: National Grid
Project Address: 2720 Lakeview RD Acct.  No.: 16349-39102

Hamburg NY, 14075 Date: 8/19/2010
Facility Area: 27,016 sq.ft.

ANNUAL ELECTRIC UTILITY DATA
A B C D E F

Demand Usage
Billing Total Total
Period (kW) (kWh)

2009-2010
Dec-08 81.6 $824 30,124 $2,781 $3,586 30 720 0.51
Jan-09 80.0 $808 36,124 $3,259 $4,049 31 744 0.61
Feb-09 80.0 $808 28,594 $2,422 $3,211 31 744 0.48
Mar-09 80.0 $808 27,554 $1,849 $2,638 30 720 0.48
Apr-09 78.4 $792 28,081 $1,609 $2,383 33 792 0.45
May-09 65.6 $663 20,853 $1,388 $2,044 29 696 0.46
Jun-09 70.4 $711 22,747 $1,473 $2,174 30 720 0.45
Jul-09 70.4 $750 25,205 $1,682 $2,422 33 792 0.45
Aug-09 73.6 $805 22,732 $1,464 $2,256 28 672 0.46
Sep-09 68.8 $753 26,653 $1,721 $2,465 30 720 0.54
Oct-09 73.6 $805 23,399 $1,567 $2,359 29 696 0.46
Nov-09 75.2 $823 23,076 $1,522 $2,330 31 744 0.41

Avg./Totals: 74.8 $9,350 315,142 22,740 $31,915 365 8,760 0.48

Load 
Factor

Demand
Cost

Usage
Cost

Total
Cost

Billing
 Days

Hours
per month

Energy Intensity (kWh/sq.ft.): 11.67 Avg. Cost/kWh: $0.072
Blended Cost (inc.demand)/kWh: $0.101 Avg. Cost/kW: $10.42

Table Formulas: Hours per Month = D x 24 Load Factor = B/(A x E)
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Project Name: Town of Hamburg - Town Park Fitness Center Utility Company: National Grid
Project Address: 4420 Lake Shore Road Acct.  No.: 12449-01103

Hamburg, NY 14075 Date: 8/19/2010
Facility Area: 3,060 sq.ft.

ANNUAL ELECTRIC UTILITY DATA
A B C D E F

Demand Usage
Billing Total Total
Period (kW) (kWh)

2009-2010
Mar-09 17.6 $141 7,120 $628 $769 30 720 0.56
Apr-09 16.4 $131 6,120 $473 $604 30 720 0.52
May-09 18.4 $147 6,440 $507 $654 32 768 0.46
Jun-09 16.4 $131 5,360 $451 $582 29 696 0.47
Jul-09 24.4 $195 9,120 $745 $941 30 720 0.52
Aug-09 32.8 $262 11,360 $890 $1,153 32 768 0.45
Sep-09 30.8 $246 10,080 $835 $1,082 29 696 0.47
Oct-09 23.2 $186 8,240 $658 $843 30 720 0.49
Nov-09 17.2 $138 6,080 $540 $677 31 744 0.48
Dec-09 16.4 $131 6,320 $515 $646 31 744 0.52
Jan-10 17.6 $141 6,000 $584 $725 33 792 0.43
Feb-10 14.8 $118 5,440 $578 $696 29 696 0.53

Avg./Totals: 20.5 $1,968 87,680 7,404 $9,372 366 8,784 0.49

Hours
per month

Load 
Factor

Usage
Cost

Demand
Cost

Total
Cost

Billing
 Days

Energy Intensity (kWh/sq.ft.): 28.65 Avg. Cost/kWh: $0.084
Blended Cost (inc.demand)/kWh: $0.107 $8.00

Table Formulas: Hours per Month = D x 24 Load Factor = B/(A x E)

Avg. Cost/kW:
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Project Name: Town of Hamburg - Adult Day Care Utility Company: NYSEG
Project Address: 353 Pleasant Avenue Acct.  No.: 1001-1114-393

Hamburg, NY 14075 Date: 8/19/2010
Facility Area: 4,500 sq.ft.

ANNUAL ELECTRIC UTILITY DATA
A B C D E F

Demand Usage
Billing Total Total
Period (kW) (kWh)

2009-2010
Feb-09 9.6 $77 2,320 $192 $269 30 720 0.34
Mar-09 11.2 $90 2,400 $158 $248 28 672 0.32
Apr-09 8.8 $70 2,000 $124 $195 30 720 0.32
May-09 9.6 $77 480 $112 $189 31 744 0.07
Jun-09 12.8 $102 1,600 $112 $214 28 672 0.19
Jul-09 23.2 $186 2,960 $215 $400 35 840 0.15
Aug-09 20.8 $166 2,880 $215 $381 25 600 0.23
Sep-09 24.0 $192 3,280 $239 $431 34 816 0.17
Oct-09 17.6 $141 1,840 $140 $280 29 696 0.15
Nov-09 14.4 $115 2,000 $153 $269 32 768 0.18
Dec-09 11.2 $90 2,000 $155 $244 29 696 0.26
Jan-10 15.2 $122 2,880 $232 $354 33 792 0.24

Avg./Totals: 14.9 $1,427 26,640 2,047 $3,474 364 8,736 0.22

Load 
Factor

Demand
Cost

Usage
Cost

Total
Cost

Billing
 Days

Hours
per month

Energy Intensity (kWh/sq.ft.): 5.92 Avg. Cost/kWh: $0.077
Blended Cost (inc.demand)/kWh: $0.130 $8.00

Table Formulas: Hours per Month = D x 24 Load Factor = B/(A x E)

Avg. Cost/kW:
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