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SECTION 1:  Executive Summary     

Introduction 

On behalf of the Norwood Municipal Light Department, Energy New England, 

LLC is pleased to provide the Town of Norwood Airport with this Preliminary 

Facility Evaluation Report. The purpose of this service is to provide a cost-

efficient energy analysis of the facility while helping to identify possible ways to 

improve energy use and to establish priorities.  This document includes an 

evaluation of the building’s major energy systems, and, as important, it outlines 

the means to better control and manage the energy costs for the Town of 

Norwood Airport.  

 

The Town of Norwood Airport may be able to implement some of the 

recommended measures itself.  These include basic temperature setting 

adjustments and changes in routine operating and maintenance procedures.  

Other measures, particularly actions that require changes to equipment, will call 

for the services of an industry or equipment professional. 

 

Once again, ENE commends the Town of Norwood Airport for its energy 

conservation efforts and for its interest in promoting and adopting some or most 

of the Energy Conservation Measures recommended within the report.  If further 

assistance is needed, please feel free to contact ENE at 508-698-1200. 
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Facility Information 

 
 
 
 

 
 

Facility Description 

The Norwood Airport Administration and Maintenance facility is a two-story, 

7,840 square foot metal fabricated structure built on slab. The building was 

erected in 2012, so is only 8 years old at this time. There is approximately 2,000 

square feet of office space, not seen, with the remaining space serving as a 

maintenance facility. Heating is provided from a newer gas infrared heater, 

Facility: 
Town of Norwood Airport 

Address: 111 Access Rd. Norwood, MA 

Utility: Norwood Municipal Light Department 

Account #: 2419869000 

Rate: CI   

Hours: 7am-5pm 

Building Size: 7840 square feet 

Contact: Mark Raymond 

Email: mraymond@norwoodma.gov 

Phone: 781-801-0947 

Auditor: Bill Branton 

Site Visit Date: July 17, 2020 

Report Date: July 28, 2020 
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which is augmented by large ceiling fans, also used for cooling. Limited hot 

water use is provided by a standard gas water heater.  

 Interior lighting is provided by aged Metal Halide Hi-Bay fixtures, with metal 

halide flood lighting for the runways and exterior. The office area is already 

equipped with LED lighting. 

               

                                 

       Garage Hi bay MH            Wall Packs 

 

                                          

                     MH  Floods                                                                                 Stairway MH 
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SECTION 2:  Facility Energy Use   
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 Electric consumption jumped in the fall/winter of 2019/2020 as this site was 

being renovated and became more utilized with the addition of office space 

and staff.   
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SECTION 3:  Lighting Conservation Measures                                                                                                                                            

It is recommended that the aged metal halide lighting be upgraded to LED 

technology. LED conversion can be done in three different ways: 

• The least expensive method would be direct replacement of just the lamps 

with compatible LED lamps, however, this leaves you with the possibility of 

ballasts eventually failing and some amount of energy used to run these 

ballasts.  

• The next option is to retrofit fixtures with new LED tubes and replace the 

ballasts with new electronic ballasts or drivers.  

• The other method is to remove the fixtures completely and replace with a 

new LED fixture.  The cost of a retrofit is often as much as a new fixture since 

the retrofit is more time consuming.   

The energy savings are about the same for either upgrade method.  However, 

new fixtures can offer greater life, greater control capabilities, and avoid the 

inconvenience of the ballasts eventually failing.  Some new fixtures are available 

with multiple controls for brightness, occupancy sensing, even “daylight 

harvesting” (where the fixture will dim when daylight allows).  

                                     

                          

Recommended Lighting Upgrades 

Thought should be given to the directional optics of the new flood fixtures to 

ensure glare reduction for pilots, and to reduce light pollution. The Garage hi- 

bay lighting hours of use are sporadic, (weather dependent) even though this 

area has the least cost-effective result, an upgrade to LED for safety, 

maintenance, and the ability to restart lights make this a worthwhile 

consideration.  
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Norwood Municipal Light Department (NMLD) has a Commercial Lighting 

Retrofit Program that has a Rebate of up to 50% of the project cost for up to 

$15,000 for municipal accounts. The rebate would reduce the already short 

payback period from .9 years to half a year.  

 

 

 

 

 

 

Norwood Airport

Area Qty Fixture Watts

Total 

Watts

Annual 

Hours kWh/Yr

Garage Hi bay 10 400W Metal Halide 455 4,550 624 2,839

Wall Packs 4 100W MH 120 480 8,760 4,205

Exterior Floods 16 1000W MH 1075 17,200 8,760 150,672

Stairway Spots 3 70W MH 95 285 8,760 2,497

Totals 33 22,515 160,213

29,159$   

Existing Lighting Fixtures

Annual Electrical Cost/Year @$.182 kWh [$/Yr]

Area Qty Fixture Watts

Total 

Watts

Watts 

Saved kWh/Yr

kWh 

Savings

Garage Hi bay 10 New 125W LED Fixture 125 1,250 3,300 780 2,059

Wall Packs 4 New 20W LED Fixture 20 80 400 701 3,504

Exterior Floods 16 New 500W LED Fixture 500 8,000 9,200 70,080 80,592

Stairway Spots 3 New 20W LED Fixture 20 60 225 526 1,971

33 Totals 9,390 13,125 72,086 88,126

Annual Electrical Cost/Year @$.182 kWh [$/Yr] 13,120$ 

Suggested

Area

Annual Cost 

Savings 

Cost Per 

Fixture

Cost of 

Fixtures

Total 

Cost

Payback 

in Years

Garage Hi bay $375 $325 $3,250 $3,250 8.7

Wall Packs $638 $140 $560 $560 0.9

Exterior Floods $14,668 $690 $11,040 $11,040 0.8

Stairway Spots $359 $125 $375 $375 1.0

$16,039 $15,225 $15,225 0.9

Economics
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Lighting Efficiency Discussion 

LED tubes/fixtures are the latest in technology and provide the highest efficacy 

value (lumen light output per watt input) of any type of light source.  They are 

50% more efficient than T8 lamps and operate at 50 to 70 percent more efficient 

than metal halide sources.  They also have great longevity with a tube life of 

over 50,000 hours instead of the 10,000 hours of the compact fluorescent lamps 

and 20,000 hours of the T8/T12 fluorescent lamps.  Another benefit is that LED 

units do not contain mercury.  LED technology has greatly improved in the last 

five years, providing much improved color rendering qualities and reliability 

 

There are various choices in shape, wattage, lumens and color. Color is rated by 

kelvin temperature, with 2700-3500K described as warm, 4000-4500K as natural, 

5000-6000K as daylight, and 6000-7000K as cool white.  

 

Another factor to consider is the CRI or color rendering index of a light source. It 

is a quantitative measure of its ability to reproduce the colors of various objects 

faithfully in comparison with an ideal or natural light source. Color rendering 

describes how a light source makes the color of an object appear to human 

eyes and how well subtle variations in color shades are revealed. The Color 

13.13

88,126

$16,039

$15,225

$16,039

0.9

$7,613

$7,613

0.5

Total KW Saved

Payback After Rebate

Rebate

Net Investment

Simple Payback in Years after Rebate

Total Annual Energy Savings [kWh/Year]

Total Annual Cost Savings [$/Year]

Simple Payback

Initial Capital Costs

Annual Energy Savings

Simple Payback in Years
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Rendering Index (CRI) is a scale from 0 to 100 percent indicating how accurate 

a "given" light source is at rendering color when compared to a "reference" light 

source. 

 

If the CRI is higher the CRI, then the color rendering ability is better. Light sources 

with a CRI of 85 to 90 are considered good at color rendering. Light sources with 

a CRI of 90 or higher are excellent at color rendering and should be used for 

tasks requiring the most accurate color discrimination.      

                                                                                        

 

 

Electronic Ballasts  

It is important when upgrading to T8 or LED lamp/tube technology to match the 

lamp or tube with the proper electronic ballast.  Many LED tubes only run on 

instant start ballasts, although newer tubes run on either instant or rapid start.  T8 

lamps come in a variety of lumen outputs so marrying them with a low, normal, 

or high ballast factor rated ballast will affect the final lumen output of the fixture.  

Rapid start and programmed rapid start ballasts should be used in areas where 

fixtures are switched on/off frequently in order to preserve lamp life. 
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Disposal Guidelines 

The phosphor powder found inside fluorescent lamps contains mercury. For that 

reason, used fluorescent lamps need to be handled and disposed of carefully. 

When one breaks or implodes, it releases mercury into the air and anyone 

nearby may be exposed to the vapors.  Consult the on-line Recycling Services 

Directory and Markets Guide for Massachusetts for a list of companies that 

recycle fluorescent fixtures. Look for the directory on the DEP's Recycling Home 

Page (www.state.ma.us/dep/recycle) under "Business & Industry.” Fluorescent 

handlers are listed in the "Fluorescent Fixtures" section of the directory. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.state.ma.us/dep/recycle
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SECTION 4:  Sustainability Practices     

Sustainability is widely understood as "meeting the needs of the present without compromising the 

ability of future generations to meet their own needs1."   

Sustainability Chart 

 

Energy 

 

Materials 

 

Water 

 

Biodiversity 

 

Transportation 

Consider ride 

sharing and public 

transportation 

options 

 

 

Purchasing Policy 

Develop a 

purchasing policy 

to identify products 

that utilize recycled 

content and 

produce low 

emissions of 

volatile organic 

compounds 

(VOCs) 

Waste Reduction 

Conduct a waste 

stream audit to 

determine 

opportunities for 

reuse, reduction, 

and recycling 

 

Conduct a water 

audit to determine 

opportunities for 

water savings 

Use low flow 

fittings for all water 

fixtures 

Use water efficient 

equipment 

including; pre-rinse 

sprayers, 

dishwashers, ice 

makers, laundry, 

and irrigation 

systems. 

 

 

Landscape with 

local plant varieties 

Increase storm-

water infiltration to 

reduce run-off 

Use 

environmentally 

friendly pest control 

Compost 

 

 

1 World Commission on Environment and Development, Our Common Future. Oxford: Oxford University Press, 1987, p.43. 
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About ENE 

Energy New England (ENE) was founded in 1998 to enhance the competitive 

position of public power entities in response to deregulation and to attain 

operating efficiencies in energy risk management and retail account 

management.  We are a municipal light plant cooperative established under 

Chapter 164, Section 47C of the Massachusetts General Laws.  Our ownership is 

made up of light departments in Braintree, Taunton, Concord, Hingham, and 

Wellesley, Massachusetts. 

ENE is the largest wholesale risk management and energy trading organization 

serving the needs of municipal utilities in the northeast.  We currently manage 

the power supplies of over twenty municipal electric systems serving more than 

1100 MW of electric load and more than 550 MW of generation in all six New 

England states.  We advise on and/or conduct more than one billion kilowatt 

hours in wholesale power transactions and 100-150 million kilowatt hours in retail 

transactions annually.  We also manage up to 250,000 therms of natural gas per 

day within our customers’ portfolios, as well as up to 5,000 barrels per day of fuel 

oil. 

ENE works with numerous businesses, residents and utilities to help promote the 

principles of conservation, efficiency, environmental stewardship, and advances 

the many benefits available through integrated sustainability planning. 

Additional information on ENE can be found at www.ene.org.  

 

                                                  

http://www.ene.org/
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Appendices     

Glossary of Terms 

• Absorption cooling systems:  Cooling or air conditioning systems powered by the 

energy supplied by heat (e.g., from steam or gas- or oil-fueled fires) rather than 

electricity. 

• Air conditioning set-point:  The room temperature that an air conditioning system is 

set to achieve; the higher the set-point, the lower the demand for energy. 

• Ampere:  The unit used to measure the flow of electric current. 

• Ballast:  The device that provides proper starting and operating voltages for 

fluorescent and high intensity discharge lamps.  Also controls the amount of current 

these lamps draw. 

• Ballast efficiency factor (BEF):  The ratio of light output to energy input associated 

with a specific make/type of ballast. 

• British Thermal Unit (BTU):  A common measure of energy defined as the quantity of 

heat required to raise or lower the temperature of one pound of water one degree 

Fahrenheit. 

• Color rendition:  A number assigned to different types of lighting to indicate how 

closely it approximates natural light.  The higher the number, the closer it is. 

• Compact fluorescent lamps:  Fluorescent lamps that screw into standard 

incandescent fixtures to provide comparable light levels using significantly less 

electricity. 

• Compressor:  The element of a vapor compression air conditioning cycle where 

refrigerant vapor pressure is increased so that it can surrender heat (see condenser). 

• Condenser:  The element of an air conditioning system where heat is surrendered 

from the refrigerant to the outside air or water. 

• Core-coil ballast:  The standard ballast design, now available in energy-efficient 

versions. 

• Cool storage:  The storage of cooling energy produced during off-peak hours in the 

form of ice or chilled water so that the energy can later be used during peak, 
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daytime hours. 

• Daylighting control:  A type of lighting control that adjusts indoor lighting in response 

to natural light levels. 

• Demand charge:  The part of an electricity bill that consists of a charge per 

kilowatt (kW) of peak demand over the period covered by the bill. (It is to be 

contrasted with the energy charge.) 

• Delamping:  Removing one or more lamps or fixtures to save on electricity, 

sometimes installing reflectors to minimize a loss of illumination.   

• Electronic ballast:  A new type of ballast that offers even more energy-

efficiency than high-efficient core-coil ballasts. 

• Energy charge:  The part of an electricity bill that is determined by the total 

amount of energy, measured in kilowatt-hours (kWh), consumed over the 

period covered by the bill. (It is to be contrasted with the demand charge.) 

• Energy Efficiency Rating (EER):  A measure of the relative energy efficiency of 

cooling/air conditioning/ heating equipment.  It is obtained by dividing output in 

BTU per hour by watts of input.  The higher the EER, the better. 

• Evaporator:  The component of an air conditioning system where refrigerant 

'soaks up' heat from the environment to be cooled. 

• Fluorescent lighting:  Lighting that employs lamps with a fluorescent phosphor 

coating on the inside of the bulb.  The lamps transform ultraviolet energy, 

generated by passing current through low pressure mercury vapor, into visible 

light. 

• Foot-candle:  The unit used to measure illumination.  It is equal to one lumen 

per square foot of area. 

• Gas air conditioning systems:  Cooling systems that employ gas to power 

vapor compression cooling or to supply the heat needed for absorption 

cooling. 

• High-intensity discharge (HID) lighting:  Lighting produced by passing current 

through a vapor (rather than a wire, as in an incandescent bulb).  The result is 

usually bright light, produced very efficiently. Common types are mercury, 
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metal halide, and high- and low-pressure sodium lamps. 

• Incandescent lighting:  Lighting produced by passing current through a fine 

tungsten wire, thus making it white hot. 

• Kilowatt:  A thousand watts.  This unit is used to measure demand charge. 

• Kilowatt-hour:   A unit of work or energy equal to the power expended by one 

kilowatt over one hour.  It is used to measure energy charge. 

• LED: Light Emitting Diode, One of the most efficient and long lasting sources of 

lighting.   

 

• Lighting control devices:  Devices that automatically turn lighting off when not 

needed, and on again when it is. There are two major types: daylighting and 

occupancy controls. 

• Lumens:  The unit used to measure the “volume” of light emanating from a 

light source. 

• MBtu:  One thousand British Thermal Units. 

• MMBtu:  One million British Thermal Units. 

• Mercury vapor lamp:  An HID light source that generally produces bright white 

light. 

• Metal halide lamp:  An HID light source that generally produces bright 

white light. Metal halide lamps produce 50 to 90 lumens per watt of 

electricity. 

• Occupancy control:  A type of lighting control that turns lights off or on in 

response to electronic sensors set to detect the motion, sound or body heat of 

people in the room. 

• Packaged air conditioning systems:  Systems that incorporate all the basic 

components of the vapor compression air conditioning cycle: i.e., compressor, 

condenser, and evaporator. 

• Packaged terminal air conditioning units:  Window or wall air conditioning units. 

• Packaged water chillers:  Air conditioning systems that produce chilled water, 

usually for the purpose of cooling large areas (e.g., a large, multi-story building). 
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• Payback, Simple:  Payback measures how long it takes to recover investment 

costs. By ignoring the time-value of money when computing the payback period, 

the result is the simple payback. The simple payback is calculated by dividing the 

measure cost by the first year cost savings. 

• Reflectors:  Mirror-type (specula), aluminum or film-reflecting materials that reflect 

out light normally trapped in fixture housings, and thus can minimize loss of 

illumination through delamping. 

• Refrigerant:  The substance in air conditioning/refrigeration systems that 'soaks 

up' heat from the area to be cooled and moves it to a place where it can be 

surrendered to the outside world. 

• Sodium lamp:  The most efficient type of HID light source. It is used most often for 

outdoor lighting applications.  Low-pressure sodium lamps produce an intense 

yellow light while high-pressure sodium lamps yield golden-salmon light. High-

pressure sodium lamps produce 55 to 115 lumens per watt of electricity 

• Steam air conditioning systems:  Cooling systems that employ steam to power 

turbines for vapor compression cooling or to supply the heat needed to make 

absorption cooling work. 

• Therm:  The measure of thermal energy commonly used for gas consumption: 1 

therm = 100,000 BTU. 

• Vapor compression:  The cooling cycle used in most air conditioning and 

refrigeration systems.  It involves three basic elements: compressor, condenser, and 

evaporator. (It is to be contrasted with the absorption cooling cycle). 

• Volt:  The unit used to measure electric potential difference and electromotive force. 
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Energy Conversion Reference 

A common measure of energy is the British Thermal Unit (Btu).  It is defined as the quantity of heat 

required to raise the temperature of one pound of water one degree Fahrenheit.  

Its multiples, the MBtu and the MMBtu, are shown below: 

1 MBtu = 1,000 Btu        1 MMBtu = 1,000 MBtu = 1,000,000 Btu 

 

Electricity: 3.413  MBtu/kWh Natural Gas: 100.0  MBtu/Therm 

Fuel Oil: 138.7  MBtu/Gal Propane: 92.0  MBtu/Gal 

           Coal: 27,000  MBtu/Ton 
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