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Appendix A

ENERGY EFFICIENCY and GREEN BUILDING MEASURES
RENEWABLE ENERGY MEASURES

MEASURES TO REDUCE VMT

WATER EFFICIENCY MEASURES

SUSTAINABLE LANDSCAPE AND LAND USE MEASURES
WASTE REDUCTION MEASURES

EDUCATION and OUTREACH MEASURES
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ENERGY EFFICIENCY and GREEN BUILDING MEASURES

Increase Community-Wide Use of Conservation Equipment

Convert Traffic Signals/Public Lighting to LED

Promote New Jersey Climate Choice Homes

Promote New Jersey ENERGY STAR Homes

Participate and Encourage Participation in the New Jersey Board of
Public Utilities’ Pay for Performance Program

Participate in the New Jersey Board of Public Utilitiess Community
Partners Initiative

7. Install Variable Frequency Drives (VFD) in HVAC Systems

8. Institute Retrocommissioning

9. Install Programmable Thermostats

10.Install Plug Loads - Power Management Software and Vending Misers
11.Install Dual-Technology Occupancy Sensors

12.Install Lighting Upgrades

1. 13 Install LED Exit Lights

13.Institute Time-of-Day Operations: Day Cleaning

14. Encourage Energy Efficiency in New Single-family Homes

15. Encourage Energy Efficiency in New Municipal Buildings

16. Encourage Energy Efficiency in New Commercial Buildings
17.Improve Energy Efficiency in Existing Single-family Homes.

18. Encourage Energy Efficiency in Existing Commercial Buildings

19. Adopt Energy Audit Policy for Existing Municipal Buildings

20.Use Energy Star Appliances and Office Equipment

21.Install Boiler Controls for HVAC system
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1. Increase Community-Wide Use of Conservation Equipment.

Introduction/Summary

To increase community-wide use of conservation equipment, municipalities
can provide free or low-cost conservation equipment to residents and local
businesses. By purchasing equipment in bulk and taking advantage of
cooperative purchasing programs, local governments can acquire
conservation equipment at discounted prices and provide this equipment to
residents and businesses at reduced prices to encourage increased
conservation. Conservation equipment that could be distributed in this way
includes composters, low-flow showerheads, and faucet aerators.

Local governments have opportunities to maximize purchasing power that
are not readily available to individuals. By purchasing in bulk,
municipalities are able to negotiate lower prices than individual purchasers.
Furthermore, municipalities have access to group purchasing arrangements
that offer additional cost savings through competitive pricing. Using
available group purchasing arrangements, local governments can obtain cost
savings which can be passed on to community members to encourage the use
of conservation equipment in homes and businesses.

Increase Community-Wide Use of EE Equipment

Municipal Government ommunitv-Wide

Initial Municipal Costs ($) 3 1.046
Rebate/Subsidv ($) 3 -

Net Capital Cost ($) 3 1.046
Lifetime Municipal Costs ($) $ 1.046

ifetime of Measure (Yea 0

02 Reductions (Tons 9243
NOx Reduction b _
SO2 Reductions (Ib -

ectricitv Savings (MWHh -

_ ity Savines (% ¢ _
Natural Gas Savings (MMBtu .
Natural Gas Savings ($ % -
Costs/Impacts

The costs to local governments of purchasing conservation equipment in bulk
and distributing this equipment to community members include the actual
price paid for the equipment purchased, the cost of the additional staff time
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devoted to increased procurement activity, and the outreach costs associated
with informing community members of the program and distributing
equipment. The impacts of such a program would be measured in terms of
the resulting reduction in energy use, water use, waste production,
greenhouse gas (GHG) emissions, and criteria air pollutants. Each of these
costs and impacts is discussed in more detail below.

Purchasing Equipment

The amount of money spent on conservation equipment will vary greatly
depending on the type of equipment a municipality chooses to purchase. For
example, some low-flow fixtures can be purchased for $10 to $20 a piece while
purchasing composters can prove to be much more costly.! Additionally,
some of the costs associated with the purchase price can be recouped if the
municipality chooses to sell the equipment to community members rather
than provide it for free. Municipalities will need to individually evaluate the
types of products they wish to purchase and the best way to provide these
products to community members.

Increased Procurement Activity

Purchasing conservation equipment in bulk for distribution to community
members will require the devotion of additional staff time to procurement
activities. For efficiency purposes, additional procurement activities should
be taken on by the municipality’s current purchasing agent and should be
coordinated with the outreach specialist promoting the equipment. It is
estimated that the annual cost of increased procurement activity resulting
from a municipal bulk purchasing program would be approximately $598.56.2

Performing Outreach

To properly promote the program, the municipality will need to conduct an
outreach campaign to inform residents and business owners of the bulk
purchasing program. The upfront costs of an outreach campaign will include
the cost of promotional materials, which is estimated to be $160.3 The cost of
promotional materials will also be included in the annual costs of continued
program operation; however, the annual cost of promotional materials will be
a reduced cost of $45 per year.

Additionally, staff time will need to be devoted to performing outreach and
distributing equipment to community members. To ensure that these
activities are adequately covered, the municipality should hire a part-time
outreach coordinator to oversee program implementation or should designate
10% of an existing position to performing these duties. A part-time outreach
coordinator is estimated to cost $4,300 per year.# Please note that the
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outreach coordinator is expected to be responsible for promoting all of the
municipality’s energy efficiency and sustainability projects, not just the bulk
purchasing program. Therefore, the labor costs of the outreach coordinator
will be shared between all of these programs. Additionally, the calculations
provided here include the cost of a part-time staff person, but the cost would
be considerably less if volunteers were used.

Summary of Costs/Impacts

Estimates of the costs and impacts of a sample bulk purchasing program are
provided below. These estimates are based on a municipal program in which
100 composters are purchased and sold to residents at the reduced purchase
price received by the municipality. Because the municipality in this example
1s selling the composters at the price paid for them, the cost of the composters
themselves will be recouped by the municipality in the form of sales revenue.

Local Fiscal Impacts

Lifetime of measure Indefinite
Initial Cost? $5,721.56
Subsidy N/A
Sales Revenue $4,963.00
Initial Cost after Sales $758.56
Revenue
Annual Cost$ $9,906.56
Annual Cost after Sales $4,943.56
Revenue
Years to Payback N/A
Net Present Value N/A

The following table provides an estimate of the greenhouse gas emissions
impacts that could be achieved from implementation of the bulk purchasing
program described above, in which 100 composters are purchased and
distributed to community residents at cost.
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Greenhouse Gas Emissions Impacts?8 9

Per 100
Emissions Savings (Annual) Composter Composters
Metric Tons of Carbon Equivalent (MTCE) 0.1001 10.0100

As a preliminary estimate, municipalities may assume that 0.13% of
municipal households will purchase composters provided at reduced prices.10

How to Do It

1. Hire a part-time outreach coordinator or designate 10% of an
existing position to performing community outreach on issues related
to energy efficiency and sustainability. (The outreach coordinator would be
charged with organizing all energy efficiency and sustainability outreach
programs, not just the outreach associated with this particular program.)

2. Staff should work with municipal officials to make a formal
commitment to pursue bulk purchasing of conservation equipment
and distribution of conservation equipment to residents and local
businesses. During the program development stage, municipal officials and
staff should decide whether they will distribute equipment for free or sell
equipment to community members.

3. The outreach coordinator should work with the municipal
purchasing agent to determine what types of conservation
equipment (e.g., composters or low-flow showerheads) to purchase
and identify mechanisms and venues to be used to make purchases.
The following purchasing options are available to local governments seeking
to purchase conservation equipment in bulk.

e The New dJersey Cooperative Purchasing Program — Allows local
governments to achieve cost savings by purchasing equipment and
services under existing State contracts. Not only does the size of the
program allow for volume-driven cost reductions, but it also saves
municipalities money by eliminating redundant solicitation and/or
negotiation costs.!! Additionally, Executive Order 11 (April 22, 2006),
which requires that all State entities with purchasing or procurement
authority select Energy Star products when available, ensures that the
State’s Cooperative Purchasing Program will provide contracts for
energy efficient equipment.12
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e The U.S. Communities Government Purchasing Alliance (U.S.
Communities) — A national cooperative purchasing alliance that offers
a variety of green products through its Going Green Program.!3

¢ ENERGY STAR Quantity Quotes Website — Connects bulk purchasers
with suppliers of ENERGY STAR qualified products and facilitates the
negotiation of discounted prices.!4

e Using these programs, local governments can obtain cost savings
which can be passed on to community members to encourage the use of
conservation equipment in homes and businesses.1® However,
municipalities should keep in mind that, with the exception of the New
Jersey Cooperative Purchasing Program, these purchasing methods
cannot serve as an alternative to public bidding. Therefore, use of
these purchasing methods should be limited to purchases under the bid
threshold.16

4. The municipal purchasing agent should enroll in relevant
cooperative purchasing programs (e.g., the New dJersey Cooperative
Purchasing Program and the U.S. Communities Government Purchasing
Alliance) and bulk purchasing programs (e.g., ENERGY STAR Quantity
Quotes).

5. Energy efficiency equipment should be purchased through the
mechanisms described above. In municipalities that decide to sell
equipment, staff should work with municipal officials to price items for sale.

6. Organize and launch an outreach campaign and develop a system for
distributing equipment to residents and local businesses.

Resources

Bulk Purchasing

ENERGY STAR Quantity Quotes.http://www.quantityquotes.net/default.aspx

Cooperative Purchasing

New Jersey Cooperative Purchasing Program, New Jersey Department of the
Treasury

General Information and Registration:
http://www.state.nj.us/treasury/purchase/coop _agency.shtml
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U.S. Communities Government Purchasing Alliance
General Information: http:/www.uscommunities.org/

Registration:
https://[www.psacommunities.org/gpal/us/reg/Default.aspx?s1id=200910200

New Jersey Procurement Laws New Jersey Department of Community
Affairs, Division of Local Government Services
http://www.nj.gov/dca/lgs/Ipcl/index.shtml
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2. Convert Traffic Signals/Public Lighting to LED

Introduction

Growing environmental concerns in conjunction with rising electricity costs have
fostered a demand for more cost-effective and energy efficient lighting
technology. According to the U.S. Department of Energy, 22% of the nation’s
electricity is devoted to lighting!?, and one of the most effective ways to reduce
energy expenses and electricity consumption associated with lighting is by
utilizing light emitting diode (LED) technology. Municipalities can convert
existing traffic signals and street lights to LED to lower municipal utility
expenses and overall energy consumption and greenhouse gas emissions.

In addition to the fact that LEDs do not contain toxic materials, such as mercury
and lead, LED technologies offer numerous benefits when compared to
conventional traffic signals and street lights. LED signals consume up to 90%
less energy than regular traffic signals'® and last up to seven times longer.
Because they do not burn out as frequently as regular traffic lights, utilizing
LEDs also reduces maintenance costs and potential driving hazards. Similarly,
LEDs last ten times longer than regular street lights and use 50% less energy.1?
As with traffic signals, LED street lights also shine brighter, thus improving
nighttime visibility and public safety. Unlike standard bulbs, LEDs emit light
that is easier to direct and control, which in turn reduces unnecessary light
pollution. Replacing current traffic signals and street lights with LED lighting
will serve to lower energy costs and consumption while improving public safety.

Convert Public Lighting to LED

Municipal Government
Initial Municipal Costs ($) 3 17.475
Rebate/Subsidv ($) $ -
Net Capital Cost ($) 3 17.475
Lifetime Municipal Costs ($) $ (153.576)
Lifetime of Measure (Years) 8
CO2 Reductions (Tons) 489 489
NOx Reductions (I.bs) 1.595 1.595
S02 Reductions (Ibs) 5.634 5,634
Electricitv Savings (MWh) 802 802
Electricitv Savings ($) 103.862 | $ 103.862
Natural Gas Savings (MMBtu) -
Natural Gas Savings ($) - $
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Costs/Impacts

The initial costs associated with replacing existing traffic signals and street
lights with LEDs are high primarily because LED technology is relatively new.
As shown in the following charts, LEDs do have an initial conversion cost.
However, converting to LED is a smart financial investment due to the gradual
payback received through energy and maintenance savings. Also, LEDs last
longer than conventional lighting, which further reduces costs associated with
replacing traditional signals and bulbs. The following table demonstrates the
initial cost and total lifetime savings of replacing one standard 150 watt
incandescent traffic signal with a 25 watt LED signal20,

Cost and Savings of Replacing One Standard Incandescent Signal
with LED Signal2!

Measure Costs
Initial Conversion Cost $72
Total Energy Savings $344

Total Maintenance Savings $900
Total Lifetime Savings (7| $1,190
Years)

As shown in the table, the initial conversion cost is high, but the total lifetime
savings achieved are substantial. The same comparisons can be made with street
lights as well. The table below displays the initial cost and overall savings of
replacing a standard 100 watt street globe with a 45 watt LED light22,

Costs and Savings of Replacing One Standard Street Globe with LED

Light23
Measure Costs
Initial Conversion Cost $365
Total Energy Savings $169

Total Maintenance Savings $1,073
Total Lifetime Savings (10| $1,017
years)

Overall, the measure has high startup costs, but the eventual savings achieved
are substantial. .
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Converting to LED will also lower energy and greenhouse gas emissions. The
following table displays the overall annual and lifetime savings achieved by
converting one traffic signal and street light to LED:

Savings Achieved By Replacing One
Standard Incandescent Signal with

LED Signal?4

Measure Annual Lifetime
Savings Savings
Energy (kWh) 492 3,440
CO2 (Ibs) 747.84 5,228.8
NO2 (Ibs) 1.38 9.63
SO2 (Ibs) 3.19 22.36
Savings Achieved By Replacing One
Standard
Street Globe with LED Light25
Measure Annual Lifetime
Savings Savings
Energy (kWh) 228 2,280
CO2 (Ibs) 346.56 3,465.6
NO2 (Ibs) .64 6.4
SO2 (Ibs) 1.48 14.8

How to do it:

1. Appoint or assign an existing staff member to take on a leadership
role for the LED conversion project. Qualified project leaders should have a
background in dealing with municipal lighting responsibilities, whether it is
related to planning, designing, engineering, or handling utility expenses.26 The
project leader is responsible for communicating directly with municipal officials,
lighting manufacturers, and local utility providers, while also designing the
planning and budgetary steps for the measure. If qualified individuals are
unavailable, consider hiring an outside consultant who is knowledgeable of LED
technology and municipal lighting.27

2. Compile a detailed inventory of all existing municipal street lights
and traffic signals and assess community lighting needs. Collect
inventory information that will help prioritize street lights and traffic signals
to convert if a full conversion cannot be completed in the short term. For
example, busy traffic intersections and sidewalks would benefit the most
from the increased brightness of LED streetlights. Meet with community
members, local business leaders and law enforcement officials to gain insight
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on which areas would benefit the most from brighter lighting. An assessment
of community needs may find that some areas may require additional street
light installations. While this measure focuses only on LED conversions, it
might be desirable to also consider the installation of new infrastructure as
part of an overall lighting plan.

3. Conduct a field study to determine what types of LED lights to
install. Because LEDs are usually brighter than standard lights, it is
important to test how the LEDs function in various locations. Work
alongside LED lighting contractors and local utility administrators during
this stage for guidance and recommendations. The recommended strategy is
to retrofit existing street and traffic lights into LED lighting. Retrofitting
consists of replacing the light itself and not moving or replacing the overall
lighting equipment. This is the most cost-effective approach to carrying out
the measure.28

In contrast, new construction consists of completely replacing the existing
lighting equipment or installing LED street lights in new locations.29 New
construction may be effective during instances where municipalities want to
revamp the aesthetic of their outdoor equipment or expand lighting to new
areas; however, this approach will be more expensive and ambitious than
retrofitting existing lights.

4. Use the inventory and field study to determine how much the LED
conversion process will cost. Factors such as the age and quality of current
lights should be considered. Damaged or old traffic signals may need additional
maintenance to install an LED light, or could require new hardware and bracket
installation. Installation costs could increase depending on the existing quality
of the traffic signal and street light hardware.

When projecting conversion costs, distinguish between street and traffic lighting
equipment owned by the municipality and equipment leased from the utilities
provider. If the municipality owns the street lighting equipment, it has more
flexibility and choices in respect to planning. 30 In the other case, communities
that lease equipment tend to pay a flat monthly utility fee and have to consult
with their provider to establish the parameters for converting to LED. In some
instances, utilities may cover the costs of upgrades or maintenance if they own
the equipment; however municipalities that lease their lighting may have
limited options throughout the conversion process. Utility providers usually do
not offer a wide selection of lighting options or upgrades.3!

For instances where the current leasing options are insufficient, the appointed
project leader will need to consider whether the municipality should alter the
lease agreement and purchase the LED lighting directly from a manufacturer.
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However, altering the existing leasing plan can be a difficult process, and should
only be considered if the current options prevent the municipality from
converting to LED. Negotiating with the utility provider may be a more feasible
strategy. Sometimes utility companies will offer lighting and equipment
alternatives and services at an additional fee, which could be more practical
than changing the current leasing plan.

5. Determine a conversion schedule and financing plan. Municipalities
can use their block grant funds to help finance the conversion. Also see the
“Financing Energy Efficiency and Conservation Improvements” section for an
overview of other funding mechanisms. One way to reduce initial costs is by
gradually converting the traffic and street lights to LED over time. Instead of
replacing a large amount of traffic signals and street lights at once, it might be
best to convert a small percentage to LED initially, and eventually replace more
once the original conversion begins to repay itself. This will help reduce the
initial costs to implement the measure.

Collaborate with planning and utility administrators throughout this stage to
come up with a realistic financial plan. When designing the budget, make sure to
consider the short- and long-term term costs of converting to LED. For example,
purchasing lower quality equipment may reduce initial expenses, but it could
result in higher costs in the long run.32 When calculating the overall costs of
conversion, also consider the costs of delay in the form of higher energy bills that
will continue until the replacement is made.

Before making a purchasing or leasing decision, carefully consider product
warranty and maintenance options. Because LED technology is relatively new
and rapidly changing, the expected lifetime measures are oftentimes based on
projections and are not 100% reliable. In addition, warranty and maintenance
offers are known to vary substantially among LED providers.33 Therefore, it is
important to understand how each manufacture determines LED lifetimes and
what their product warranties include.

6. After the LED conversion plans are finalized, inform community
members and local media outlets about the program. In previous cases,
municipalities that converted to LED received positive press coverage. Not
only is this good for publicity purposes, but it also encourages other
communities to adopt similar sustainable measures.

7. Once the LEDs are installed and operating, make sure to
continually record the electricity and financial savings that are
being achieved. Compare the actual savings with those projected by the
manufacturer or utility provider to help 1identify any potential
inconsistencies.
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Resources:

Referring to previous case studies may also offer insight on selecting the best
lighting options and strategies. The following link provides case studies that
can be useful throughout this process:
http://www.ledcity.org/participants.htm

Lighting Resource Center:http:/www.lrc.rpi.edu/

LED City Case Studies:http:/www.ledcity.org/participants.htm

Consortium for Energy Efficiency LED Fact
Sheet:http://www.ceel.org/gov/led/led-main.php3

New Jersey Traffic Signal and Safety
Engineering:http://www.state.nj.us/transportation/eng/elec/TSS/metric/

Guide to Converting Municipal
Lightinghttp://www.rpi.edu/dept/lrc/nystreet/how-to-officials.pdf
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3. Promote New Jersey Climate Choice Homes

Introduction/Summary

Education and outreach campaigns can be launched to promote the New
Jersey Climate Choice Homes Program as part of the New Jersey Board of
Public Utilities’ Community Partners Initiative (CPI). The Community
Partners Initiative is a New Jersey Board of Public Utilities (BPU) program
designed to train local municipalities in performing community outreach
activities and enrolling residents in various energy saving techniques.
Community Partners will provide technical support, resources, and expertise
to help local officials implement a successful outreach campaign. The overall
goal of the campaign is to foster education and awareness on how to reduce
energy costs and greenhouse gas emissions among local communities.34

Climate Choice is a newly formed Environmental Protection Agency program
that focuses on cutting-edge ways to significantly reduce carbon emissions
and energy consumption. According to the EPA, residential households
account for 17% of annual greenhouse gas emissions in the United States.35 A
Climate Choice home meets all the requirements of an ENERGY STAR-rated
home, while also utilizing solar energy technology, thus resulting in “near
zero’ household energy consumption.3®6 When compared to a standard
International Energy Conservation Code (IECC) rated home from 2006 or
later, a Climate Choice home is 50% more energy efficient and saves
homeowners an average of $1,000 a year in household energy costs.37

The New Jersey Climate Choice Homes program is a Board of Public Utilities
(BPU)-sponsored initiative designed for municipalities to promote the
construction of “near zero” emission homes to licensed builders and
residential construction companies. Towns can receive a $1,000 incentive
bonus upon issuing one Climate Choice home permit within the community.
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Build/Permit NJ Energy Star Home/Climate Choice Home

Municipal Government ommunitv-Wide
Initial Municinal Costs ($) $ (552)

Rebate/Subsidv ($) 3 1.000
Net Capital Cost ($) $ (1.552)
Lifetime Municipal Costs ($) 3 (552)

ifetime of Measure (Ye

02 Reduction ol 160
NOx Reductions (Lbs 395
S0O2 Reduction b 985

setricity Savine 191

ectricitv Savings ($ $ 14.584
Natural Gas Savineg 1.728
Na al Gas Saving $ 10,916
Costs/Impacts

The upfront implementation costs to the town are the costs of promotional
materials, which are estimated to be $160. The only additional annual cost is
that of the labor of the outreach coordinator. A part-time (10% time)
outreach coordinator is estimated to cost $4,300/year.3® Please note that the
outreach coordinator is assumed to be responsible for promoting all programs
within the Community Partners Initiative to residents and businesses.

Upon issuing one Climate Choice homes building permit, towns will receive a
$1,000 community incentive bonus from the NJ BPU.

Local Fiscal Impacts

Lifetime of measure

Initial Cost $160
subsidy $1,000
Cost after subsidy

Annual

Savings/Cost

Years to Payback
Net Present Value

The table below demonstrates the emission savings achieved by building a
Climate Choice certified home instead of a 2006 IECC minimum code
standard home:
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Annual Impact Savings Achieved by
Building a Climate Choice Home Over
Standard Home3?

Measure Savings

Electric (MWh) 6.372

Gas (Therms) 576

CO2 (Tons) 8.213

NO2 (Ibs) 23.141

SO2 (Ibs) 41.418

How to Do It

1. Hire a part time outreach coordinator or designate 10% of an
existing position to these duties. Individuals with a background in
community outreach and/or green initiatives are preferred to accomplish
these goals. The overall goal of the community outreach coordinator is to
work alongside municipal officials to curb greenhouse gas emissions and
foster environmental awareness among the community. Alternately, towns
may recruit new or existing volunteers to lead the effort. A Sustainable
Jersey Green Team or Environmental Commission are likely sources of
assistance. The assigned coordinator will be responsible for promoting the
New Jersey Climate Choice Homes program to local builders and residential
construction companies.

2. Staff involved with community outreach or greening activities
should work with municipal officials to achieve a formal commitment to
enroll the community in the Community Partners Initiative.

3. Submit the enrollment form available at
http:/www.njcleanenergy.com/files/file/Community%20Partners%201
nitiative/Enrollment%20Forms/CPI1%20Enrollment%20Form%202009.
pdf. To enroll in the New Jersey Climate Choice Homes program, check off
“New Jersey ENERGY STAR Climate Choice Homes program” located in
“Step 1”7 of the enrollment form.

4. Once the enrollment form is complete, the assigned outreach
coordinator should correspond with Community Partners Initiative
staff members to design an outreach campaign. The outreach campaign
strategies can include, but are not limited to, door to door campaigning,
mailings, events, fliers, and energy fairs. To promote the New Jersey Climate
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Choice Homes program, design a marketing campaign targeted at licensed
builders and home construction companies.

5. The solar technology and equipment utilized in Climate Choice
homes should correspond with local building codes as the Climate
Choice Homes Program has not experienced any problems in respect to local
building code requirements.40 After successfully issuing one Climate Choice
home building permit within the community, contact the Community
Partners Initiatives program to receive a $1,000 incentive bonus.

6. For additional information or assistance, contact the Community Partners
Initiative at
http:/www.njcleanenergy.com/residential/programs/community-
partners-initiative-0 or call 1-866-NJSMART (1-866-657-6278).

Resources

Additional Climate Choice Homes
Facts:http://www.epa.gov/cpd/climatechoice/Adv%20New%20Home%20Constr
%20Adopt%20Plan3.pdf

Climate Choice Home in the News:
http://www.state.nj.us/governor/news/news/2009/approved/20090827.html

EPA Climate Choice Initiative:http://www.epa.gov/cppd/climatechoice/
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4. Promote New Jersey ENERGY STAR Homes

Introduction/Summary

Education and outreach campaigns can be launched to promote the New
Jersey ENERGY STAR Homes Program as part of the New Jersey Board of
Public Utilitiess Community Partners Initiative (CPI). The Community
Partners Initiative is a New Jersey Board of Public Utilities (BPU) program
designed to train local municipalities in performing community outreach
activities and enrolling residents in various energy saving techniques.
Community Partners will work alongside local municipal officials for the
purpose of organizing an outreach campaign. The overall goal of the
campaign is to foster education and awareness on how to reduce energy costs
and greenhouse gas emissions among local communities.4!

ENERGY STAR rated homes are EPA certified to be at least 15% more
energy efficient than standard homes, thus reducing greenhouse gas
emissions and annual energy expenses. Overall, homeowners can expect to
save between $200-400 in annual energy costs.*2. In addition, ENERGY
STAR homes are built with higher quality equipment, which in turn lowers
projected maintenance costs and increases the home’s overall comfort and
resale value.

Community Partners will provide technical support, resources, and expertise
to help local officials implement a successful outreach campaign. One
program municipalities can promote is The New Jersey ENERGY STAR
Homes program, a BPU-sponsored initiative designed to encourage the
construction of energy efficient households by providing various financial
incentives to builders and communities. According to the Environmental
Protection Agency (EPA), the energy used in homes accounts for 20 percent of
total U.S. carbon dioxide emissions.43 A practical way to curb residential

greenhouse gas emissions is by promoting the construction of homes that are
ENERGY STAR rated.

Rutgers, The State University of New Jerse



Energy Plan for Middletown Township, NJ

CPI - NJ Energy Star Homes

Municipal Governmen  Communitv-Wide

Initial Municipal Costs ($) $ 148
Rebate/Subsidv ($) 3 300
Net Capital Cost ($) 3 (152)
Lifetime Municinal Costs ($) $ 7.705

etime of Measure (Yes

396

863

1.630

232

$ 24.960
4,360

$ 38.952

avines (MWHh

e q
d 19 D

avings (MM Btu

d 19 D

Costs/Impacts

The upfront implementation costs to the town are the costs of promotional
materials, which are estimated to be $160. Since participation in the CPI is
ongoing, the cost of promotional materials will also be included in the annual
costs, but at a reduced amount of $45 per year. The only additional annual
cost 1s that of the labor of the outreach coordinator. A part-time (10% time)
outreach coordinator is estimated to cost $4,300/year.44 Please note that the
outreach coordinator is assumed to be responsible for promoting all programs
within the CPI to residents and businesses. Upon referring ten residents
within their jurisdiction to the New Jersey ENERGY STAR Homes program,
towns will receive a $300 community incentive bonus from the NJ BPU.
Community incentives are distributed once building permits are issued.

Local Fiscal Impacts

Lifetime of measure

Initial Cost $160
subsidy $300
Cost after subsidy

Annual $45
Savings/Cost

Years to Payback
Net Present Value

Below is a data chart detailing the environmental impact and financial
savings for the New Jersey ENERGY STAR Homes program:

Rutgers, The State University of New Jerse



Energy Plan for Middletown Township, NJ

Residential New Construction Impacts (ENERGY STAR Homes) 45

Impact Annual Total Lifetime Total
Categories | Savings Annual Savings Lifetime
Per Savings (10 | Per Savings
Household | Households) | household
46
MWh 1.16 11.60 23.13 231.3
Dtherm 21.80 218 436 4360
COz2 (tons) 2.16 21.6 43 430
NO:2 (Ibs) 5.25 52.5 105.07 1,050.72
SOz (Ibs) 7.54 75.4 150.8 1,508

Average Annual Electricity/Natural Gas Bill Reductions4?

Annual Electricity Bill Reductions (Per Household) $119

Annual Natural Gas Bill Reduction (Per Household) $451

Total Annual Savings (Per Household) $570
How to Do It

1. Hire a part-time community outreach coordinator or appoint an
existing employee to designate 10% of their time to performing
Community Partners Initiative related tasks. Individuals with a
background in community outreach and/or green initiatives are preferred to
accomplish these goals. The overall goal of the community outreach
coordinator is to work alongside municipal officials to curb greenhouse gas
emissions and foster environmental awareness among the community.

2. Once an outreach coordinator is assigned, join the Community
Partners Initiative. To join, submit the enrollment form from the following
website: http://www.njcleanenergy.com/residential/programs/community-
partners-initiative/join-today

3. To enroll in the New Jersey ENERGY STAR Homes program, check
off “New Jersey ENERGY STAR Homes” located in “Step 1” of the enrollment
form.

Rutgers, The State University of New Jerse


http://www.njcleanenergy.com/residential/programs/community-partners-initiative/join-today
http://www.njcleanenergy.com/residential/programs/community-partners-initiative/join-today

Energy Plan for Middletown Township, NJ

4. Once the enrollment form is complete, the assigned outreach
coordinator should correspond with Community Partners Initiative
staff members to design an outreach campaign. The outreach campaign
strategies can include, but are not limited to, door to door campaigning,
mailings, events, fliers, and energy fairs.

5. Refer at least 10 household units to the New Jersey ENERGY
STAR Homes program to receive a $300 community incentive bonus.
Community incentives are distributed once building permits are issued.
Financial incentives are only awarded when homes are built within Smart
Growth areas, which are legally defined as Planning Areas I & II and
Designated Centers. To identify Smart Growth areas, visit the following
website: http://www.state.nj.us/dca/divisions/osg/smart/

For additional information related to the Community Partners Initiative,
visit the following website:

http://www.njcleanenergy.com/residential/programs/community-partners-
initiative-0, or call 1-866-NJSMART (1-866-657-6278) for immediate
assistance.

Resources

NdJ BPU Community Partners Initiative: http:/www.njcleanenergy.com

Contact: 1-866-NJSMART
Case Studies:

http://www.njcleanenergy.com/residential/programs/community-partners-
initiative/active-community-partners

New Jersey ENERGY STAR Homes:
http://www.njcleanenergy.com/residential/programs/nj-energy-star-homes/nj-
energy-star-homes

Builder financial incentives and requirements:
http://www.njcleanenergy.com/files/file/Residential%20Programs/NJ%20ENE
RGY%20STAR%20Homes/ProgramChangeLettersep09.pdf

HVAC Builder Incentives: http://www.njcleanenergy.com/files/file/042-
NJESH Proglncentives.pdf

ENERGY STAR Homes Virtual

Tour:http://www.njcleanenergy.com/files/file/flash/njcep.swf
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5. Participate and Encourage Participation in the New Jersey Board
of Public Utilities’ Pay for Performance Program

Introduction

Launched in March 2009, Pay for Performance is a new program offered by
the New Jersey Board of Public Utilities that takes a whole-building
approach to energy reduction in commercial and industrial facilities. Local
government, commercial, industrial, and institutional buildings with an
annual peak demand over 200kW are eligible for this program.8
Municipalities can participate in, and encourage businesses in their
jurisdiction to participate in, the Pay for Performance program to improve
energy efficiency of facilities throughout the community.

The Pay for Performance program is aimed at projects that will be
performing a facility-wide energy efficiency overhaul, but is not appropriate
for facilities that only need to upgrade one or two pieces of equipment.
Additionally, no one system or equipment upgrade can account for the entire
15% energy savings.

The first phase of the program pairs facility managers with Program
Partners (technical experts) to create an Energy Reduction Plan for their
facility that will result in, at a minimum, 15% energy savings. This
comprehensive plan includes aspects of energy audits, financial planning for
funding energy efficiency efforts, and construction scheduling assistance for
the actual installation of energy efficiency measures.4#® The next two phases
of the program involve the implementation of the measures outlined in the
Energy Reduction Plan and the verification of actual energy savings one year
after the installation of energy efficiency upgrades. Incentives are disbursed
to participants upon the completion of each phase. A minimum rebate of
$5,000 is offered to those entering the program to aid in the cost of
completing an Energy Reduction Plan. The Pay for Performance Program
also offers additional financial incentives, up to $1,000,000, to commercial,
institutional, and industrial energy electricity customers for the purchase
and installation of combined heat and power (CHP) systems.50
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Pay for Performance\

Municipal Government

Initial Municipal Costs ($) $ 102,738

Rebate/Subsidv ($) 3 107.290

Net Capital Cost ($) 3 (4,552)

Lifetime Municinal Costs ($) $ 102,738

Lifetime of Measure (Years) 15

CO2 Reductions (Tons) 4,991 4,991
NOx Reductions (I.bs) 8.053 8.053
S0O2 Reductions (ILbs) 1.386 1.386
Electricitv Savings (MWh) 197 197
Electricitv Savings ($) 3 26748 1 $ 26,748
Natural Gas Savings (MMBtu) 83.268 83.268
Natural Gas Savings ($) 3 85830619 858.306
Costs/Impacts

As mentioned above, incentives are offered to encourage completion of each
phase of the program. The chart below outlines the incentives, which are
then used to calculate the fiscal impact of the program on the municipality.

Incentive 1: Energy Reduction

Plan5!

Incentive $0.10 per square

Amount foot

Minimum $5,000

Incentive

Maximum $50,000 or 50%

Incentive of facility annual
energy cost

Incentive 2: Installation of Recommended Measures52
Electric Incentives Gas Incentives
Base Incentive based on 15% | $0.11 per projected | $1.10 per projected
savings: kWh saved Therm saved
For each % over 15% add: $0.005 per projected | $0.05 per projected
kWh saved Therm saved
Maximum Incentive: $0.13 per projected | $1.45 per projected
kWh saved Therm saved
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Incentive 3: Post-Construction Benchmarking Report53
Electric Incentives Gas Incentives
Base Incentive based on 15% | $0.07 per projected | $0.70 per projected
savings: kWh saved Therm saved
For each % over 15% add: $0.005 per projected | $0.05 per projected
kWh saved Therm saved
Maximum Incentive: $0.09 per projected | $1.05 per projected
kWh saved Therm saved

Local governments participating in the Pay for Performance program will
face two significant costs — the cost of hiring a Partner to create the Energy
Reduction Plan and the cost of installing recommended upgrades outlined in
the Plan. The incentives of the program are designed to offset the costs of the
Energy Reduction Plan creation, so the net cost to a municipality for this
phase is zero, however the upfront cost of producing the plan is a minimum of
$5,000 as indicated by the incentive levels integrated into this phase of the
program.

For Phases II and III of the program, rebates are given for installing the
recommended energy efficiency upgrades and confirming actual energy
reductions. These rebates may account for up to 50% of the total project
cost.?® Therefore, it is assumed that the minimum upfront costs of the
installations and reporting post-installation, will be twice the cost of the
rebate. Costs are calculated according to the rebate structure above and the
expected energy reductions shown in the “Energy and Emissions Impacts”
table below.

While this analysis addresses municipal participation in the program, towns
can continuously conduct outreach to the commercial sector to promote

enrollment in the Pay for Performance program.

Local Fiscal Impacts: For Governmental Buildings

Lifetime of 1555 (CHP System — 12
measure years>6)

Initial Cost?7 $209,580

Rebate $107,290

Cost after Rebate $102,290

Annual just the electricity and
Savings/Cost natural gas savings based on
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the numbers
below.

in the chart

Years to Payback

Net Present Value

Energy and Emissions Impacts58

Energy impacts Per Per
(annually) participant Community
Electricity savings®? 13158 kWh
Natural Gas savings®0 55,512 therms
Emissions savings Per Per
(annually) participant Community
CO2
NOx
SO2

Energy and Emissions Impacts - Combined Heat and Power

Energy impacts (annually) 61

Per kW of annual electric
generation

Per CHP
system®2

Electricity and natural
savings

gas

22,412,839 BTU

7,149,695,641
BTU

Emissions savings (annually) 63 | Per kW of annual electric | Per CHP
generation system
CO2
NOx
SO2
Energy impacts (lifetime) Per kW of annual electric | Per CHP
generation system

Electricity and mnatural
savings

gas

268,954,068 BTU

85,796,347,692
BTU

Emissions savings (lifetime) Per kW of annual electric | Per CHP
generation system
CO2
NOx
SO2
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How to do it:
For Local Government Buildingst?

1. Enroll in the NJ BPU’s Local Government Energy Audit to determine if the
Pay for Performance program is appropriate for your building stock.

2. Consider the following eligibility requirements:

a. Participants must receive direct service from one of the following electric
and natural gas providers in order to participate in the program: Atlantic
City Electric, Jersey Central Power and Light, Public Service Electric and
Gas, or Rockland Electric and/or Elizabethtown Gas, New Jersey Natural
Gas, Public Service Electric and Gas, or South Jersey Gas.6> Due to retail
choice options in New dJersey, individual businesses may be served by
alternative electric and natural gas suppliers.

b. To be eligible for CHP incentives, the applicant must be either a
participant in the Pay for Performance Program or be able to prove that
the facility to be upgraded is already energy efficient, making a 15%
reduction in energy consumption unlikely. An applicant can demonstrate
energy efficiency through ENERGY STAR certification. When ENERGY
STAR certification is not available for a given type of facility, an applicant
can also demonstrate energy efficiency by achieving a designated score on
the LEED for Existing Buildings Rating System (LEED-EB).66

c¢. The Pay for Performance program is now offered to new construction
projects. These projects must be located in a New Jersey SmartGrowth
area, which can be identified using
http://sgl.state.nj.us/hmfa/viewer.htm?lLocatorType=1.

d. Instructions and eligibility criteria for new construction projects can be
found on http://www.njcleanenergy.com/commercial-
industrial/programs/pay-performance/new-construction.

3. Develop a budget to fund the upfront costs of the project. Consider the
following customer and equipment eligibility requirements:

a. Customers who, from January 1- December 31, 2009, have not contributed
to the societal benefits charge of the applicable New Jersey utility may not
be eligible for incentives offered through this program.

b. Equipment procured by the local government through another program
offered by the New Jersey Utilities, as applicable, is not eligible for
incentives through this Program.67

c. Measures installed prior to the application approval date cannot be
included in the Energy Reduction Plan scope of work and are not eligible
for the incentives.

4. Select a Technical Partner from the approved list provided by the BPU at
http://www.njcleanenergy.com/files/file/Pay%20for%20Performance/P4P %2
0Trade%20Ally%20Partners%20-%209-30-09.pdf.
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5. With assistance from the Technical Partner, submit an application
package. The application forms can be found at
http://www.njcleanenergy.com/commercial-industrial/programs/pay-
performance/pay-performance-applications-and-forms.

Wait for application approval before continuing on to the next step.

. Once approved, develop benchmarks and goals with your Technical

Partner to achieve at least the minimum 15% energy reduction.

8. Work with your Partner to submit your draft Energy Reduction Plan, a
complete Benchmarking Report, a Partner-Participant Contract, and a
request for Incentive #1. The request form for Incentive #1 can be found at
http://www.njcleanenergy.com/files/file/Pay%20for%20Performance/P4P%2
OIncentive%20Form%200ne%20-%20Final%20e.pdf.

9. Implement the project. The Partner will assist in the bidding process and
will monitor construction to ensure that the appropriate steps are being
taken to achieve the expected performance goals.

10.Confirm that the Partner has submitted a request for Incentive #2 along
with the Substantial Completion Construction Report when the project is
complete. The form for Incentive #2 can be found at
http://www.njcleanenergy.com/files/file/Pay%20for%20Performance/P4P%2
OIncentive%20Form%20Tw0%20-%20Final%20e.pdf.

11.Within 12 months after the project has been completed, confirm that the
Partner has submitted a request for Incentive #3 along with the Post-
Construction Benchmarking Report. If the building performance goal is
met, you will receive Incentive #3. The form for Incentive #3 can be found
at
http://www.njcleanenergy.com/files/file/Pay%20for%20Performance/P4P%2
OIncentive%20Form%20Three%20-%20Final%20e.pdf.

12.Be aware that additional information on the Pay for Performance program
can be found at http://www.njcleanenergy.com/commercial-
industrial/programs/pay-performance. You can also call 1-866-NJSMART
(1-866-657-6278) for information or assistance.

ol

For Non-governmental Buildings:

1. Hire a part time outreach coordinator or designate 10% of an existing
position to these duties.

2. Staff involved with community outreach or greening activities should
work with municipal officials to promote the Pay for Performance program
to businesses and institutions in the community.

3. Your outreach coordinator should develop an outreach campaign, including
distribution of literature, fairs, etc.

4. Consider eligibility requirements. (See eligibility requirements listed
above for governmental buildings.)
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5. Be aware that additional information on the Pay for Performance program
can be found at http://www.njcleanenergy.com/commercial-
industrial/programs/pay-performance. You can also call 1-866-NJSMART
(1-866-657-6278) for information or assistance.

Resources
Incentives
While no incentives are offered to towns promoting this program, incentives

are offered to facility managers/owners upon completion of each phase of the
program. Information on incentives can be found at:

1. http://www.njcleanenergy.com/files/file/Pay%20for%20Performance/P4
P%201incentive%20structure%20-%20final.pdf
2. http://www.njcleanenergy.com/files/file/Pay%20for%20Performance/P4

P%20incentive%20structure%20addition.pdf.

Additional incentives are awarded for projects that incorporate combined
heat and power (CHP) into the facility’s operations. More information on the
CHP component of the Pay for Performance program can be found at
http://www.njcleanenergy.com/commercial-industrial/programs/combined-
heat-power/combined-heat-power.

Eligibility Requirements

Additional eligibility requirements for individual participants can be found at
http://www.njcleanenergy.com/files/file/Pay%20for%20Performance/Pay%204
%20Performance%20Application%2002-05 09%20e.pdf.

Additional eligibility requirements for CHP projects can be accessed at
http://www.njcleanenergy.com/files/file/Pay%20for%20Performance/P4P%20C
HP%20Application%20Package%20-%20Final%20e.pdf.

Forms

Forms for Program Participants

Program application, incentive request, and installation agreement forms can
be accessed at:

http://www.njcleanenergy.com/commercial-industrial/programs/pay-
performance/pay-performance-applications-and-forms.
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CHP application package can be accessed at

http://www.njcleanenergy.com/files/file/Pay%20for%20Performance/P4P%20C
HP%20Application%20Package%20-%20Final%20e.pdf.

Tools
ENERGY STAR Portfolio Manager

The U.S. EPA created this tool to allow facility managers to track and
analyze energy and water usage in their facilities and establish efficiency
goals. Use of the tool is required for Pay for Performance program
participants for benchmarking purposes. Information about, and access to,
the tool is on

http://www.energystar.gov/index.cfm?c=evaluate performance.bus portfoliom
anager.

Tips for Selecting a Program Partner

This is a flyer developed by the NJ BPU to help towns select a Program
Partner.

http://www.njcleanenergy.com/files/file/Pay%20for%20Performance/What%20
To%20Expect%20from%20yvour%20Partner%20-%20final.pdf.
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6. Participate in the New Jersey Board of Public Utilities’s Community
Partners Initiative

Introduction

Local governments can launch education and outreach campaigns to increase
participation in the energy efficiency and conservation programs that
comprise the New Jersey Board of Public Utilities’s Community Partners
Initiative (CPI). The CPI is a NJ Board of Public Utilities (BPU) program
that supports communities to take the lead in engaging residents, businesses,
and municipalities in New dJersey’s various Clean Energy Programs.
Technical assistance and financial incentives are offered through the
Community Partners Initiative to local governments that help residents and
businesses take advantage of the following New Jersey’s clean energy and
energy efficiency programs:¢8

The Warm & Cool Advantage program aims to increase the energy efficiency
of residential heating and cooling systems. Residents are eligible for cash
rebates to install energy efficient central air conditioners, heat pumps,
natural gas home heating systems, and/or water heaters. If at least 100
residents participate in the program, the municipality will receive a $200
incentive.

The CleanPower Choice program allows New Jersey electricity consumers to
purchase renewable energy to offset up to 100% of their monthly electricity
usage. The more residents and businesses that enroll in the program, the
more clean energy will be added to the resource mix. The target for this
project is to enroll 3% of households in the program.

The Energy Efficient Products Program seeks to increase the usage of energy
efficient appliances by offering rebates on certain ENERGY STAR products
including air conditioners, clothes washers, and dehumidifiers. Discounted
energy efficient lighting products are also sold through the program's online
store. The municipality will receive a $300 incentive from the BPU if at least
50 residents submit applications for rebates on ENERGY STAR purchases.

The Large Appliance Early Retirement program is designed to encourage the
recycling of old refrigerators and freezers by offering financial incentives.
Homeowners can avoid disposal costs and receive a $30 cash incentive bonus
for each recycled appliance. Upon referring 20 units to the recycling
program, the municipality will receive a $300 incentive.

The Home Performance with ENERGY STAR program is designed to
significantly reduce household energy consumption by offering household
energy assessments at reduced cost. A certified contractor inspects
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household heating and cooling equipment, insulation and ventilation quality,
air sealing productivity of windows and doors, appliance efficiency, and
lighting standards to provide information leading to up to 30% savings on
annual energy costs. Upon referring 100 residents to the program, the
municipality will receive an $800 incentive.

Participate in Community Partners Initiative (CPI)

Municipal Government ommunitv-Wide

Initial Municipal Costs ($) 3 788
Rebate/Subsidv ($) 3 1.900
Net Capital Cost ($) 3 (1.112)
Lifetime Municinal Costs ($) $ 46,403

1fe me of Vlea A'..q
0 0

21.012

65.715

222.764

51.393

$ 454.017
37.335

$ 248.540

»
L\
D .

X _NCOL 0)e D
»
L\

Savings (MWh

q‘.', D
D d l' \‘\‘: J

d AR D

Costs/Impacts

Labor will be the primary cost of CPI outreach efforts and could be
accomplished through professional or volunteer efforts. If a professional is
used, a part-time (10% full time) outreach coordinator is estimated to cost
$4,300 per year.6® Please note that the outreach coordinator is assumed to be
responsible for promoting all programs within the CPI to residents and
businesses. While the calculations presented here include the cost of a part-
time staff person, the cost would be approximately neutral if volunteers are
used.

The upfront material cost to the town is the cost of promotional supplies,
which is estimated to be $160. © Since participation in the CPI is ongoing,
the cost of promotional materials will also be included in the annual costs but
at a reduced amount of $45 per year.

The impacts shown here are those expected if outreach is conducted for all
five of the CPI programs outlined in this measure. Impacts have also been
calculated for each program and are shown in the individual program
descriptions following the "how to" section below.
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Input Warm& | Clean | EE Large | Home All CP1
Cool Power | Products | App Perform | Outreach

Lifetime of
Measure
(Years)
Incentives | $200 $0 $300 $300 $800 $1,600
&)
Year 1 $4,300
Outreach
Coordinato
r Costs ($)
Year 1 $160
Outreach
Materials
Costs ($)
Year 1 $2,860
Total Costs
Energy 100 3% of | 50 units | 20 100
Savings particip | househ units househol
ants olds ds
Annual 52 #hh * 5 21 110 188 +
Electric .03 * (#hh * .03
Savings Il.7 *1.7)
(MWh) MWh
Annual 7,970 243 40,150 48,363
Natural Therms
Gas
Savings
(therm)
Water 2,649,510 2,649,510
Usage Gallons
Reduced
(gallons)

How To Do It

1. Hire a part time outreach coordinator or designate 10% of an
existing position to these duties. Individuals with a background in
community outreach and/or green initiatives are preferred to accomplish
these goals. The overall goal of the community outreach coordinator is to
work alongside municipal officials to curb greenhouse gas emissions and
foster environmental awareness within the community. Alternately,
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towns may recruit new or existing volunteers to lead the effort. A
Sustainable Jersey Green Team or Environmental Commission are likely
sources of assistance.

2. Staff involved with community outreach or greening activities
should work with municipal officials to achieve a formal commitment
to enroll the community in the Community Partners Initiative.

3. Review the individual Clean Energy Programs that follow to
determine in which CPI programs you will enroll. Submit the

enrollment form available at:
http:/www.njcleanenergy.com/files/file/Community%20Partners%201
nitiative/Enrollment%20Forms/CPI1%20Enrollment%20Form%202009.

pdf

Warm & Cool Advantage Program

The Warm & Cool Advantage program aims to increase residential heating
and cooling systems’ energy efficiency. Home heating and cooling systems
are energy intensive operations so it is important that the equipment, such as
central air conditioners, be as energy efficient as possible.”? Cash rebates are
offered through both programs to encourage residents to install energy
efficient central air conditioners, heat pumps, natural gas home heating
systems, and/or water heaters. The program also provides aid selecting
certified contractors to install the new heating and/or cooling systems. 72
Proper installation and selection of the appropriate size of the heating and
cooling system is necessary for achieving full energy efficiency benefits.

CPI - Warm & Cool Advantage
Municinal Governmen

Initial Municipal Costs ($) 3 248
Rebate/Subsidv ($) 3 200
Net Capital Cost ($) $ 48
Lifetime Municinal Costs ($) $ 8,138

ifetime of Measure (Years
i 1.720
3.880

8.005

1.554

$ 118.560
23.910

$ 151.047

D
L\
> 0

X NEedu QI DS
D
A

Savings (MWh

d .', \‘\‘B y
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When promoting the program to residents, note the following eligibility
issues:

e Direct homeowners of newly constructed homes to
http://sgl.state.nj.us/hmfa/viewer.htm to determine if their home is
located in a designated Smart Growth area. Installations in newly
constructed homes are only eligible for equipment rebates if those
homes are located in Smart Growth areas.

e Residents must receive direct service from one of the following electric
and natural gas providers in order to participate in the program:
Atlantic City Electric, Jersey Central Power and Light, Public Service
Electric and Gas, or Rockland Electric and/or Elizabethtown Gas, New
Jersey Natural Gas, Public Service Electric and Gas, or South Jersey
Gas.’37 Due to retail choice options in New dJersey, individual
residences may be served by alternative electric and natural gas
suppliers.

Upon referring 100 residents within their jurisdiction to the Warm & Cool
Advantage Program, towns will receive a $200 rebate from the NJ BPU.

Local Fiscal Impacts

Lifetime of Indefinite
measure

Initial Cost $160
Rebate $200

Cost after Rebate | $-40
Annual $4,345
Savings/Cost

Years to Payback

Net Present Value

Energy and Emissions Impacts?

Energy impacts Per 100
(annually) participant | participants
Electricity savings .518 MWh 51.8 MWh
Natural Gas savings | 7.97 Dtherm | 797 Dtherm

Emissions  Savings | Per 100
(lifetime) participant | participants
CcO2 13.28 metric | 1,328 metric
tons tons
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NOx .016 metric | 1.6 metric tons
tons

SO2 .023 metric | 2.3 metric tons
tons

Clean Power Choice Program

CleanPower Choice, launched in Fall 2006, aims to increase the amount of
renewable energy used by electricity consumers in the mid-Atlantic region,
thereby decreasing the region’s dependency on fossil-fuels.’® The more
residents and businesses that enroll in the program, the more clean energy
will be added to the resource mix. Renewable energy provides numerous
environmental and economic benefits including improved air quality,
conservation of natural resources, job creation, and stabilized energy prices.
Clean energy currently comes at a higher price, however, as more people
demand clean energy, it will become cheaper.

CPI - Clean Power Choice
Municipal Governmes  Community-Wide

Initial Municipal Costs ($) 3 448

Rebate/Subsidv ($) $ -
Net Capital Cost ($) $ 448
Lifetime Municipal Costs ($) 3 8.338

ifetime of Measure (Ye

02 Reductions (Tons 16.634
NOx Reduction b 54,281
SO2 Reduction b 191,690

ectricity Savings (MWh 37.215

ectricitv Savings ($ $ -
Natural Gas Savings (MMBtu -
Natural Gas Savines ($ $ R

Through the CleanPower Choice program, electricity consumers in New
Jersey can voice a preference for the type of energy that is provided by their
utility. They do this by electing to have a certain percentage of their monthly
electricity usage (up to 100%) provided by renewable energy. The NJ BPU
will verify that the local utility purchases this amount of renewable energy to
be supplied to the electric grid on behalf of the customer.’7 CleanPower
Marketers, approved by the NJ BPU, help facilitate this entire transaction.’®
The chart below outlines a clean energy package offered by each of the three
approved CleanPower Marketers - Green Mountain Energy Co., Community
Energy Inc., and Sterling Planet, Inc.” Those enrolling in the CleanPower
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Choice can choose the package that most closely matches their preferences.
The costs listed below are in addition to the participant’s monthly electric

bill.
Average
Price per Percent of | Additional
Company Resource Kilowatt gllonth.ly. Monthly
Hour ectricity Cost (avg.
Usage home = 700
kWh/mo.)
Sterling 67% Wind 3.5¢ 25% $6.13
Planet, Inc. 33% Small
Hydro
Green 50% Wind 2.0 ¢ 100% $14.00
Mountain 50% Small
Energy Hydro
Community 100% NJ Wind | 5.5 ¢ 15% $5.78
Energy, Inc.

When promoting the program to residents, note the following eligibility
issues:

e Participants must receive direct service from one of the following
electric and natural gas providers in order to participate in the
program: Atlantic City Electric, Jersey Central Power and Light,
Public Service Electric and Gas, or Rockland Electric Company. Due to
retail choice options in New Jersey, individuals may be served by
alternative electric suppliers.

e Participants remain customers of their electric utility and receive only
one electric bill that will include the renewable energy purchase on it.
No new equipment installation or rewiring is necessary to participate
in the program.

e Businesses may also be eligible to participate in the Clean Power
Choice program.

As of 2010, a financial incentive is no longer available to municipalities.
Prior to 2010, enrollment of 3% of residences would have qualified for a $400
incentive. While this funding is no longer offered, this analysis has still
considered the environmental benefits of enrolling 3% of residences.

While the CleanPower Choice program does not provide any energy savings,
1t does off-set consumption of electricity supplied by the traditional fuel mix

Rutgers, The State University of New Jerse



Energy Plan for Middletown Township, NJ

for New Jersey, which is primarily nuclear and coal-fired generation.80 A
calculation of the energy and emissions impacts for 3% of the population was
performed to illustrate the savings obtained if a town meets the previous CPI
goal for referrals.

Local Fiscal Impacts

Lifetime of Indefinite
measure

Initial Cost $160
Rebate $0

Cost after Rebate $160
Annual $4,345
Savings/Cost

Years to Payback

Net Present Value

Energy and Emissions Impacts

Energy impacts Per 3% of the
(annually) participant | municipality’s
residences’!
Traditional Off-set 1.7 MWhs2
Natural Gas savings® | N/A N/A
Emissions Savings | Per 3% of the
(annually)84 participant Town’s
Residences
CO2
NOx
SO2

Energy Efficient Products Program

The Energy Efficient Products Program (formerly the Residential ENERGY
STAR Products Program) seeks to increase the usage of energy efficient
appliances by offering rebates on certain ENERGY STAR products.85
Because appliances account for approximately 17% of a household’s energy
consumption,8 replacing inefficient household appliances with ENERGY
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STAR appliances, which typically use 10-50% less energy and water than
standard models, can result in significant energy savings.8” By providing
rebates on ENERGY STAR room air conditioners, clothes washers, and
dehumidifiers, this program helps to reduce initial cost barriers to
purchasing energy efficient household appliances. In addition to providing
rebates for certain appliance purchases, the Energy Efficient Products
Program also sells discounted energy efficient lighting products through the
Clean Energy Program’s online store.88

CPI - Energy Star Appliances

Municipal Gove

Initial Municipal Costs ($) 3 148

Rebate/Subsidv ($)

Net Capital Cost ($)

Lifetime Municipal Costs ($)
etime of Measure (Ye

$
$
$

71

176

502

8.327

3 365
365

3 3.580
2.649.510
3 9.261

Reduction on
NOx Reductions (Lbs

Reduction b
] avings (MWh

aving
Natural Gas Savings (MMBtu
Natural Gas Savings ($
Nater Savings (Gallons
Water Savines ($)

ke~

Once referrals have resulted in the submission of 50 online ENERGY STAR
rebate applications, the municipality will receive $300 from New Jersey’s
Board of Public Utilities.8?

Local Fiscal Impacts

Lifetime of Measure?0 Room Air Conditioner —
10 years

Clothes Washer - 15 years
Dehumidifier — 10 years

Initial Cost 160
Subsidy/Incentive $300
Cost after subsidy -$140
Annual Cost $4,345

Years to Payback
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Energy, Water, and Emissions Impacts
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Per Unit by Appliance 50 Units
Impacts/Savings (Average Mix
(Annual) Room Air Clothes ‘s of Appliance
Conditioner | Washer Dezlismichy e Rebates) 91
Energy Savings92
Electricity
Savings (kWh) 56 125 71 4,768
Natural Gas
Savings (therms) |0 9 0 243
Water Savings
(2allons)93 0 6,542 0 176,634
Emissions
Savings (metric
tons)94
COo2 0.039 0.133 0.049 4.558
O 0.000 0.000 0.000 0.000
502 0.000 0.000 0.000 0.000
Per Unit by Appliance 50 Units
Impacts/Savings ) (Average Mix
(Lifetime) Room Air Clothes Dehumidifier | ©f Appliance
Conditioner Washer Rebates)
Energy Savings95
Electricity
Savings (kWh) 564 1,869 710 64,457
Natural Gas
Savings (therms) |0 132 0 3,564
Water Savings
(2allons)96 0 98,130 |0 2,649,510
Emissions
Savings (metric
tons)97
Loz 0.390 1.993 | 0.491 63.488
NOx 0.001 0.003 0.000 0.097
SO2 0.001 0.005 0.002 0.165
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Large Appliance Early Retirement Program

The Large Appliance Early Retirement program is a BPU-sponsored
Initiative designed to encourage the recycling of old refrigerators and freezers
by offering financial incentives to homeowners and communities. Out of all
household appliances, refrigerators and freezers consume the most energy.
The majority of New Jersey residents own a spare, outdated refrigerator that
consumes up to four times more energy than newer models.%8 By recycling
spare refrigerators and freezers, homeowners can significantly reduce
greenhouse gas emissions and household energy costs.

CPI - Large Appliance Early Retirement

Ml = DA OVeTERIRCH ;-Jﬁ:-ﬂu-:u-_i-d&_

Initial Municipal Costs ($) 3 148
Rebate/Subsidv ($) 3 300
Net Capital Cost ($) 3 (152)
Lifetime Municinal Costs ($) $ 8.038

ifetime of Measure (Years 0

342

1.116

3.940

765

3 58.365
¢ -

Because old refrigerators and freezers are not bio-degradable, it is against
the law in New Jersey to dump these appliances in landfills.? Unfortunately
though, recycling old appliances is an intensive process, and most companies
charge a pickup and service fee, which can discourage individuals from
discarding their outdated and spare appliances. Through the Large Appliance
Early Retirement program, homeowners can avoid these costs and receive a
$30 cash incentive bonus for each recycled appliance, with a limit of two
appliances per customer. Homeowners can utilize this program to recycle and
remove in-use spare appliances or to replace their outdated appliance with an
updated model.

Upon referring 20 units within their jurisdiction to the Large Appliance
Early Retirement program, towns will receive a $300 community incentive
bonus from the NJ BPU.
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Lifetime of
measure

Initial Cost

$160

Subsidy

$300

C Cost after
subsidy

$-140

Annual
Savings/Cost

$4,300

Years to
Payback

Net Present
Value

The following data chart details the energy savings and associated air quality
and greenhouse gas improvements that result from recycling an old in-use
refrigerator. By recycling an old in-use spare refrigerator, homeowners can
achieve the following emission reductions:

Savings for Removing In-Use Refrigerator (1990-older)100
Impact Annual (12 month) Annual Emission
Categories Emission Savings Per | Savings for 20
Unit Units
Electric 1.5 30
(MWh)
COz2 (tons) 1.14 22.8
NO2 (Ibs) 4.2 84
SOz (Ibs) 9.75 195

In addition to recycling outdated refrigerators, homeowners can also replace
previously owned refrigerators with current models (2001-present). Modern
refrigerators are much more energy efficient than older models, so updating
the appliance can significantly reduce household energy costs and greenhouse
gas emissions. The following table demonstrates the emission savings
achieved by recycling an old in-use refrigerator (1990-older) and replacing it
with a modern refrigerator.

Rutgers, The State University of New Jerse



Energy Plan for Middletown Township, NJ

Savings from Replacing Old Refrigerator with Modern
Unit!0!
Impact Categories | Annual Annual Emission
Emission Savings for 20
Savings Per Units
Unit
Electric (MWh) 1.05 21
COq (tons) .80 16
NO: (Ibs) 2.94 58.8
SOz (Ibs) 6.83 136.6

Home Performance with ENERGY STAR Program

Municipalities can promote The Home Performance with ENERGY STAR
program, a BPU-sponsored initiative designed to significantly reduce
household energy consumption by offering thorough and accurate household
assessments. Each household assessment is valued at $300, but homeowners
who participate in the ENERGY STAR program will only pay $125. The
average assessment takes roughly 2-3 hours, and the information gathered
could save homeowners up to 30% in annual energy costs.102 All assessments
are conducted by a certified contractor who thoroughly inspects each of the
following: household heating and cooling equipment, insulation and
ventilation quality, air sealing productivity of windows and doors, appliance
efficiency, and lighting standards.193 After each assessment, homeowners are
provided with energy efficiency recommendations and a comprehensive guide
to financial incentives and installation requirements.1%4 Homeowners can
then determine whether to implement the various recommended changes,
however all assessments are worthwhile investments for identifying possible
health and safety risks, regardless of whether the homeowner decides to
undergo the proposed energy renovations.
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CPI - Home Performance with Energy Star

\V/ EEE2C Pt B OYVarn
oxe. v
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(352)

Initial Municipal Costs ($) $

Rebate/Subsidv ($) 3 800
Net Capital Cost ($) 3 (1.152)
Lifetime Municinal Costs ($) $ 7.538

etime of Measure (Yes

1.848

5.400

16.998

3.300

3 251.769
8.700

3 54.961

eduction b
avings (MWh

-.‘l' D
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Upon referring 100 residents within their jurisdiction to the Home
Performance with ENERGY STAR program, a local government will receive
an $800 community incentive bonus from the NJ BPU.105

Local Fiscal Impacts

Lifetime of
measure

Initial Cost $160
subsidy $800
Cost after subsidy | -$640
Annual $4,300
Savings/Cost
Years to Payback
Net Present Value

Below is a data chart detailing the environmental impacts for the Home
Performance with ENERGY STAR program.106

Home Performance with ENERGY STAR Impacts
Impact | Annual Annual Lifetime | Lifetime
Categori | Average Total (100 | Savings Emission
es Savings Per household | Per Reduction
Household s) Househol | Savings (for 100
d households)
COq 2.9 290 66.9 6,690
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(Tons)

Electric 1.1 110 22.1 2,210
(MWh)

DTh 40.15 4,015 964.95 96,495
SOz (Ibs) | 7.15 715 143.65 14,365
NO: (Ibs) | 2.74 275 55.25 5,525

1. Once the enrollment form is complete, the assigned outreach coordinator
should correspond with Community Partners Initiative staff members to
design an outreach campaign. The outreach campaign strategies can
include, but are not limited to, door to door campaigning, mailings, events,
fliers,and energy fairrs.

2. For programs that offer financial incentives, refer a sufficient number of
participants to collect payment from the Board of Public Utilities. See
individual programs below for the referral targets.

3. For additional information or assistance, contact the Community Partners
Initiative at
http:/www.njcleanenergy.com/residential/programs/community-
partners-initiative-0 or call 1-866-NJSMART (1-866-657-6278).

Resources

NdJ BPU Community Partners Initiative:
http://www.njcleanenergy.com/residential/programs/community-partners-
1nitiative-0

Contact: 1-866-NJSMART

Case Studies:http://www.njcleanenergy.com/residential/programs/community-
partners-initiative/active-community-partners

Resources for Warm & Cool Advantage Program
Incentives

Charts outlining incentives for residents enrolling in the Warm & Cool
Advantage program can be found on the website of the Board of Public
Utilities.Please visit
http://www.njcleanenergy.com/residential/programs/cooladvantage/cooladvan
tage-program to view the rebates available to individuals.
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Eligibility Requirements & Application Forms

Additional eligibility requirements for residents may be found on the
application forms for each program:

CoolAdvantage Program Application Form.
http://www.njcleanenergy.com/files/file/Residential%20Programs/Cool%20Ad
vantage/101-CoolAdvForm-2009-2-25.pdf.

WarmAdvantage Program Application Form.
http://www.njcleanenergy.com/files/file/Residential%20Programs/WARMAdva
ntage/WarmAdvForm2009final.pdf.

Resources for Clean Power Choice Program
Eligibility Requirements & Application Form

Additional customer eligibility criteria are listed on the program application
form. Application forms for businesses and residents desiring to enroll in the
CleanPower Choice Program can be found:
http://www.njcleanenergy.com/files/file/CleanPowerChoice/OCE0409 CPC W
ebForm-3-18.pdf

CleanPower Marketer Contacts:

Company Phone Website
Sterling  Planet, | 1-877-457-2306 www.sterlingplanet.com
Inc.

Green Mountain | 1-800-810-7300 http://greenmountainenergy.com/
Energy
Community 1-866-WIND-123 | www.communityenergyinc.com
Energy, Inc.

Electric Utility Account/Customer Number Identification Assistance

Residents and businesses enrolling in the CleanPower Choice Program will
need to identify their personal account number to complete the enrollment
application form.

http://www.njcleanenergy.com/renewable-energy/programs/cleanpower-
choice-program/find-your-customer-number/find-your-customer-num

EPA Power Profiler
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This tool shows residents and businesses the energy resource mix that is
being used to meet their area’s electricity needs.

http://www.epa.gov/RDEE/energy-and-yvou/how-clean.html

Resources for Energy Efficient Products Program
Energy Efficient Products Program

http://www.njcleanenergy.com/residential/programs/energy-star-product-
rebates/new-jersey-energy-star-product-rebates

Current rebate offerings and online rebate applications
http://www.njcleanenergy.com/residential/programs/energy-star-product-
rebates/rebates-programs/rebates-and-programs

Resources for Large Appliance Early Retirement Program

Refrigerator/Freezer Recycling Program (Large Appliance Early Retirement
Program):

http://www.njcleanenergy.com/residential/programs/refrigerator-freezer-
recycling-program

Eligibility Requirements:

http://www.njcleanenergy.com/files/file/CS%20Marketing/Residential%20/RF
RP%20FAQs%202.pdf

Recycling Facts:

http://www.njcleanenergy.com/files/file/Residential%20Programs/Refrigerator
FreezerRecycling/Sheet3 facts Nd.pdf

Resources for Home Performance with ENERGY STAR Program

For detailed information on obtaining a loan, contact Energy Finance
Solutions at 888-264-4367 or visit their website:
http://www.energyfinancesolutions.com/main/homeownersnjone/title/New%20

Jersey
Additional ENERGY STAR appliance information:

http://www.energystar.gov/

List of NdJ certified contractors who perform household assessments:

http://www.njcleanenergy.com/misc/residential/certified-contractors
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7. Install Variable Frequency Drives (VFD) in HVAC systems

Introduction

Buildings” HVAC systems often operate at less than full load for more than
95% of their operating hours while also being designed to handle unexpected
overloads.197 These traditional, constant-operating systems use energy
unnecessarily. When applied to a heating, ventilating and air-conditioning
(HVAC) system, more specifically the air handling units (AHU), it will
conserve energy effectively and offer significant energy savings through
greatly reduced electric bills.108

The use of variable frequency drives (VFD) is a key technology in reducing
energy usage and costs. They offer an attractive energy conservation
measure where there is a need to vary the flow of a fluid in distribution
systems.109

This flow can refer to wvarious
systems such as water, air or
energy. Variable-frequency motors
on fans save energy by allowing
the volume of air moved to match
the system demand. Reducing the
power supplied to mechanical
equipment when the demand for
power is reduced is achieved by
using lower frequency and voltage
during motor startup and then in
accelerating, limiting the current.110
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HVAC makes up the largest percentage of energy consumption (space
heating, ventilation, cooling):
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Office Equipment Other
69 million Btu 569 trillion Btu
s

1
Computers, 156 trillion Btu

Refrigeration

321 trillion Btu Space Heating

8 2,365 trillion Btu

Wentilation
436 trillion Btu

W ater Heating

501 trillion Btu Total Consumption

6,523 trillion Btu

Cooling
516 trillion Btu

Lighting, 1,340 trillion Btu

Figure 1- HVAC percentage of total building energy consumptionl!

ECM - Variable Frequency Drives for HVAC

Initial Municipal Costs ($) $ (3.910)

Rebate/Subsidv ($) 3 7.000

Net Capital Cost ($) 3 (10.910)

Lifetime Municinal Costs ($) $ (3.910)

Lifetime of Measure (Years) 15

CO2 Reductions (Tons) 358 358
NOx Reductions (ILbs) 1.168 1.168
S02 Reductions (ILbs) 4,126 4,126
Electricitv Savings (MWh) 587 587
Electricitv Savings ($) 3 603121 $ 60,312
Natural Gas Savings (MMBtu) 0 -
Natural Gas Savings ($) 3 - $

Costs/Impacts
All estimates based on the following per unit costs:
30.14/kWh, $10.66/MMBtu, $1.07/therm

Scenario: A 20,000 SF municipal building, installs one VFD (enclosed, 460
volt, 10 HP motor size, NEMA 1 (National Electrical Manufacturers
Association)!!2) to its VAV HVAC system which runs 24hr/day, at $0.14/kWh.

The estimated savings is as follows:

Convert motor hp > kWh: 10hp * 0.746 = 7.46kWh
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VFD ratio!13*kWh - 0.28 * 7.46kWh = 2.09kWh

Ride the Fan Curve ratio!'4* kWh - 0.88 * 7.46kWh = 6.56kWh

Difference between daily energy use, before VFD and after:
6.56kWh - 2.09kWh = 4.47kWh

Annual Electricity Savings = 4.47kWh * 8,760hrs = 39,157kWh

Annual Cost Savings = annual electricity savings * rate of
electricity
= 39,157kWh * $0.14/kWh = $5,482
Local Fiscal Impacts
Variable Frequency
Drives
Lifetime of 15 years!ts
Measure (Years)
Annual Electric | 39,157 kWh/yr
Savings (kWh) (4.47kWh/unit/day)
On average, over 50%116117
Annual Peak 72%118
Load Reductions
(kWh)
Incentives ($) $65 - $155 per hp (VAV)
$60 per hp (Chilled-water
pump) $5,250 to $12,500 per
drive (Compressors)119
Also, see incentives section
below
Annual Cost $5,482120
Savings ($)
Capital Costs to | $2,025 (bare material)
Municipality ($) | + $560 (bare labor) + $505
(profit) = $3,090 121
Payback 4.14 months (after
incentives) 122
for another payback example
see 123
Social and Environmental Impacts
Annual Lifetime
Government | Communit | Government | Communit
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y-wide y-wide
GHG reduction 47,732
Ibs/CO2/
20,000 sq. ft.
building
kWh/Therms/gallo | 39,157kWh/20,
ns reduced 000 sq. ft.
building
Criteria Air
Pollutants
Other
How to Do it

1. Locate and assess HVAC system; gather equipment manuals and
specifications.

2. Read through incentive procedures and options.

3. Contact an HVAC technician / Service Specialist for installation.

For a more detailed installation procedure, see Resources section.

Case Studies

o  Moulton Niguel Water District, California
http://www.energy.ca.gov/process/pubs/moulton.pdf

o Replacement of Damper Controls with VFDs in an HVAC System (case
b) http://oee.nrcan.ge.ca/industrial/equipment/vfd-ref/page-06.cfm

Incentives

¢ Financial incentives for qualifying equipment are available. These
incentives were developed to help offset some of the added cost to
purchase qualifying energy-efficient equipment, which provides
significant long-term energy savings.124
VFDs are eligible for incentives (dependent on application):

- Variable air volume ($65 - $155 per hp)

- Chilled-water pumps ($60 per hp)

- Compressors ($5,250 to $12,500 per drive) 125
See Resource 1.

e Small to mid-sized facilities (whose peak electric demand did not
exceed 200 kW in any of the preceding 12 months) serviced by a NJ
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public, regulated utility (electric or natural gas) company are eligible
to participate in Direct Install. Payback is approximately two (2) years
with NJ Clean Energy Program paying ~80% of costs.

See Resource 2.

Resources

Application from NeJ Clean Energy to receive up to 100% in cost subsidy
Guidelines & Application Forms:

http://www.njcleanenergy.com/files/file/Municipal%20Audit/MAP%20Guideli
nes%20and%20Applications%206-22-09%20final%20eform.pdf

Direct Install
http://www.njcleanenergy.com/files/file/Direct%20Install/Direct%20Install%2
0Flyer%20-%20Final%2012-8-09.pdf

California State Department of Energy’'s VFD: Planning your System
http://www.energy.ca.gov/process/agriculture/ag pubs/Variable Frequency D

rive.pdf

The Benefits of VFDs in HVAC Systems
http://www.facilitiesnet.com/hvac/article/The-Benefits-of-VFDs-In-HVAC-
Systems--11278

Danfoss: VFD 101 for HVAC
http://www.danfoss.com/North America/BusinessAreas/DrivesSolutions/Trai
ning+and+Education/VFD-101+for+HVAC+Market.htm
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8. Institute Retrocommissioning.

Introduction

Retrocommissioning or recommissioning (RCx) is a systematic, documented
process that identifies low-cost operational and maintenance improvements
in existing buildings. It most often focuses on the dynamic energy-using
systems such as mechanical equipment, and lighting and related controls
with the goal of reducing energy waste, obtaining energy cost savings for the
owner, and identifying and fixing existing problems.! The process usually
includes an audit of the entire building including a study of past utility bills,
interviews with facility personnel. The diagnostic monitoring and functional
tests of building systems are executed and analyzed. Building systems are
retested and remonitored to fine-tune improvements. This process helps find
and repair operational problems. A final report, recommissioning plan, and
schedule are then given to the owner.

Summary of Retrocommissioning Approach126

Commissioning Primary Relative Best
Approach Objectives Costs Benefits Applications
Since RCx is a
$0.05 to point-in-time
$0.40 per event, best
. square applications are
ﬁd& Iils;l;len t to foot. Verifies and for buildings/
quip Additional | restores systems that
provide 3
i - data are equipment have not been
services within .
s needed to | operation in adequately
P equipment . . .
Recommissioning or = I help pin- accordance maintained
N . specifications X . .. .
Retrocommaissioning . point costs | with original (recommissioned)
while also .. .
(RCx) i based on design intent | for some period
meeting o .
specific and/or to meet | of time,
current | .
. building current especially those
mission/tenant :
oneratin features operating systems that
perating and the requirements. | have not been
requirements.
scope of adapted to
the RCx accommodate
effort. changing space/
tenant needs.
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ECM - Retro Commissioning

Municipal Government
Initial Municipal Costs ($) 3 6.000
Rebate/Subsidv ($) 3 -
Net Capital Cost ($) 3 6.000
Lifetime Municinal Costs ($) $ 6.000
Lifetime of Measure (Years) 30
CO2 Reductions (Tons) 528 528
NOx Reductions (ILbs) 1.690 1.690
S02 Reductions (ILbs) 5.860 5.860
Electricitv Savings (MWh) 1.138 1.138
Electricitv Savings ($) 3 77.084 [ $ 77.084
Natural Gas Savings (MMBtu) 457 457
Natural Gas Savings ($) 3 235618 2.356
Costs/Impacts

Scenario: Assume a 20,000 sq. ft. building undergoes a retrocommissioning
project. The project team sets out to estimate cost in dollars, kilowatt hours
(kWh) of electricity, and in kilo British thermal units (kBtu) of gas. The
project team uses a median cost estimate of $0.30/sf127 to determine potential
costs for the retrocommissioning project. The median whole-building energy
savings for a retrocommissioning project is estimated at 16%!28. Assume an
office building built to ASHRAE 90.1-2007 uses 11.85 kWh/sf/yr!29 and 4.76
kBtu/sf/yr130 (natural gas).

Cost Estimate for Retrocommissioning:

20,000 sq. ft. building x $0.30/sf = $6000 estimated cost for a
retrocommissioning project

Electricity Savings:

20,000 sq. ft. x 11.85 kWh/sf/yr = 237,000 kWh of electricity used in a 20,000
sq. ft. building per year

237,000 kWh/yr x 16% (better performance than ASHRAE 90.1-2007
standard) = 37,920 kWh/yr saved
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Gas Savings:

20,000 sq. ft. x 4.76 kBtu/sf/yr = 95,200 kBtu of gas used in a 20,000 sq. ft.
building per year

95,200 kBtu/yr x 16% (better performance than ASHRAE 90.1-2007
standard) = 15,232 kBtu/yr saved or 152.36 therms/yr saved131

Annual Energy Savings:
37,920 kWh

15,232 kBtu or 152.36 therms
Annual Cost Savings:
37,920 kWh*.41= $5,309
152.36 therms*$1.07= $163
Total= $5472

Local Fiscal Impacts

Retrocommissioning (per
sq. ft. calculations)
Lifetime of Commissioning can be applied
Measure throughout the entire life of a
(Years) building (ASHRAE Guideline 1
—1996)
Annual 37,920 kWh/20,000 sq. ft.
Electric building (1.9 kWh/sq.ft)132
Savings
(MWh)
Annual 152.36 therms/20,000 sq.ft.
Natural Gas building (.008 therms/sq.ft)133
Savings
(MMBtu)
Annual Peak
Load
Reductions
(kW)
Gallons
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Reduced

VMT Reduced
Custom
Conversion (If
gallons water -
-> electricity,
etc.)

Tax Credits ($)
Incentives ($) | NJ SmartStart Buildings!34
Capital
Administrative
Costs ($)
Yearly
Administrative
Costs ($)
Capital Costs | $6000/20,000 sq.ft building
to ($0.30/sq. ft.)3
Municipality
($)

Yearly Costs
to
Municipality
($)

Capital Varies depending on the
Incremental upgrades chosen.135
Costs ($)
Yearly Varies depending on the
Incremental upgrades chosen.10.136
Costs ($)
Payback 1.1 years!37

Social and Environmental Impacts

Annual Lifetime

Governmen | Community | Governmen | Community
t -wide t -wide
GHG reduction 48,008 lbs
C02/20,000
sq. ft.
building
(46,225
lbs/CO2
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(kWh) +
1783
Ibs/CO2
(therms)

kWh/Therms/gallon

s reduced

Criteria Air

Pollutants

Other

How to Do it

Retrocommissioning (existing equipment)!.138

1. Planning phase

(a) Develop commissioning objectives

(b) Hire commissioning provider

(c) Review available documentation and obtain historical utility data
(d) Develop retrocommissioning plan

2. Investigation phase

(a) Perform site assessment

(b) Obtain or develop missing documentation

(c) Develop and execute diagnostic monitoring and test plans

(d) Develop and execute functional test plans

(e) Analyze results

() Develop Master List of deficiencies and improvements

(g) Recommend most cost-effective improvements for implementation
3. Implementation phase

(a) Implement repairs and improvements

(b) Retest and remonitor for results
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(c) Fine-tune improvements if needed

(d) Revise estimated energy savings calculations
4. Project hand-off and integration phase
(a) Prepare and submit final report

(b) Perform deferred tests (if needed)

(c) Develop recommissioning plan/schedule
Resources

Case Studies:

http://www.oregon.gov/ ENERGY/CONS/BUS/comm/docs/Silverton. PDF

http://www.peci.org/library/PECI BdgSelectl 1002.pdf

http://www.energymanagement.uiuc.edu/pdfs/RCx%20Progress%20Report%2
0FY09.pdf

Retrocommissioning Guide:
http://[www.peci.org/Library/ EPAguide.pdf
http://resources.cacx.org/library/holdings/020.pdf

http://www.facilitiesnet.com/energyefficiency/article/Retrocommissioning--
4126

Incentives:

New Jersey SmartStart Buildings (2008) - Program Guide (pg's 3-17)
http://www.njcleanenergy.com/files/file/NJSSB%20Program%20Guide/NJSSB
%20Program%20Guide%20Rev%201-28-09.pdf
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9. Install Programmable Thermostats.

Introduction

ENERGY STAR programmable thermostats reduce energy use and lower
utility bills by allowing the user to set heat or air conditioning settings for an
unoccupied room or workspace. These technologies can be programmed to
deliver the proper amount of heat or air conditioning specifically at the time
the user requires the room, thus reducing the amount of energy normally
required to regulate room temperatures in an empty workspace.139

The use of programmable thermostats can result in significant savings. If
used properly, a programmable thermostat can save homes and businesses
up to 25% in heating costs and, in the summer, these devices can reduce
cooling costs by 15 to 20%.140

Consider that the average price of a programmable thermostat ranges from
$30 to $150; with savings up to $160/year, a programmable thermostat
maintaining the recommended default settings can pay for itself in reduced
energy costs in under a year.141

ECM - Programmable Thermostats

Municipal Ges
Initial Municipal Costs ($) 3 92
Rebate/Subsidv ($) $ -
Net Capital Cost ($) $ 92
Lifetime Municinal Costs ($) $ 92
Lifetime of Measure (Years) 15
CO2 Reductions (Tons) 14 14
NOx Reductions (I.bs) 29 29
S02 Reductions (LLbs) 48 48
Electricitv Savings (MWHh) 7 7
Electricitv Savings ($) $ 70918 709
Natural Gas Savings (MMBtu) 171 171
Natural Gas Savings ($) $ 1.3651 $ 1.365
Costs/Impacts

Scenario: Assume a 20,000 sq. ft. building implemented a programmable
thermostat to control their heating and cooling operations of their HVAC
system. The estimated annual savings are described below.
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This energy savings calculator was developed by the U.S. EPA and U.S. DOE and is provided for estimating purposes only. Actual energy savings may vary
based on use and other factors.

p~_ _ Enter your own values in the gray boxes or use our default values.

B Number of Units 1 24 Hour Typical Usage Patterns*
Initial Cost per ENERGY STAR Unit (retail price) $92 Weekday Weekend
Initial Cost per Conventional Unit (retail price) $73 Nighttime Set-Back/Set-Up Hours 8 8
Unit Fuel Cost (Cooling) ($/kW h) $0.113 Daytime Set-Back/Set-Up Hours 10 10
Unit Fuel Cost (Heating) ($/T herm) $1.33 Hours without Set-Back/Set-Up 6 6
City
NJ-Newark v
Heating Season* Cooling Season*
Typical Indoor Temperature w/o Set-Back 70 Typical Indoor Temperature w/o Set-Up 78
Nighttime Set-Back Temperature (Average) 62 Nighttime Set-Up Temperature (Average) 82
Daytime Set-Back Temperature (Average) 62 Daytime Set-Up Temperature (Average) 85
Heating System Type Gas Furnace A\ 4 Cooling System Type Central AC L 4

*All temperatures are in degrees Fahrenheit. Setpoint is defined as the temperature setting for any given time period. Set-back temperature is defined as the lower setpoint
temperature for the energy-savings periods during the heating season, generally ni

Annual and Life Cycle Costs and Savings for 1 Programmable Thermostat(s)

1 ENERGY STAR Savings with
Unit(s) 1 Conventional Unit(s) ENERGY STAR
Annual Energy Costs
Heating E nergy Cost $689 $841 $151
Heating Energy Consumption (MBTU) 52 63 17
Cooling Energy Cost $150 $202 $52
Cooling Energy Consumption (MBTU) 4.5 6.1 2
Total $840 $1,043 $203
Life Cycle Costs
Energy Costs $9,338 $11,593 $2,255
Heating Energy Costs 57,665 59,347 51,683
Heating Energy Consumption (MBTU) 778 948 171
Cooling Energy Costs $1,673 $2,246 $573
Cooling Energy Consumption (MBTU) 68 91 23
Purchase Price for 1 Unit(s) 592 S73 -S19
Total $9,430 $11,666 $2,236
Simple payback of initial cost (years) 0.1
Source: Energy Star. Programmable Thermostat Calculator

http://www.energystar.gov/index.cfm?c=thermostats.pr thermostats

Local Fiscal Impacts

Programmable
Thermostats

Lifetime of 15 years!42

Measure

(Years)

| Annual Cooling: 460 kWh143

Electric

Savings

(MWh)

Annual Heating: 114 therms!44
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Natural Gas
Savings
(MMBtu)

Annual Peak
Load
Reductions

(kW)

Gallons
Reduced

VMT Reduced

Custom
Conversion (If
gallons water -
-> electricity,
etc.)

Tax Credits ($)

Incentives ($)

No incentives are currently
available in New Jersey.

Capital
Administrative

Costs ($)

Yearly
Administrative

Costs ($)

Capital Costs
to
Municipality
($)

$92145

Yearly Costs
to
Municipality
($)

Capital
Incremental

Costs ($)

$19146

Yearly
Incremental

Costs ($)

Payback

0.1 years!47

Social and Environmental Impacts
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Annual Lifetime
Governmen | Communit | Governmen | Community-
t y-wide t wide

GHG reduction

kWh/Therms/gallon | 460 kWh/yr

s reduced!48 114
therms/yr

Criteria Air | Heating:

Pollutants Cooling:

Other

How to Do it

1. Conduct an energy audit on the heating and cooling in your building.

2. Develop a strategy that will maximize savings through the type of usage
you want out of a specific programmable thermostat.

3. Determine which programmable thermostat is best suited for your
building.

4. Estimate potential savings based on the usage of the chosen

programmable thermostat and the conditions for which it will be set.

Implement the measure in your building

6. Conduct a human resource initiative that will explain to the building's
tenants what the goals and the effects are of the programmable
thermostat.

o

Types of Automatic and Programmable Thermostats149

There are five basic types of automatic and programmable thermostats.
Electromechanical (EM) thermostats, digital thermostats, and hybrid
systems range in price from $30 to $150 while occupancy thermostats and
light-sensing thermostats cost about $200.

Purchasing Tips!50
It is recommended that users conduct research on the various types of

programmable thermostats before purchasing one as they are new to the
market and perform in a variety of different ways.
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Resources

ToolBase Services. Programmable thermostats.
http://www.toolbase.org/TechInventory/TechDetails.aspx?ContentDetailID=8
01

Energy Star Programmable Thermostat Savings Calculator:

http://[www.energystar.gov/ia/business/bulk_purchasing/bpsavings_calc/Calcu
latorProgrammableThermostat.xls
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10. Install Plug Loads - Power Management Software and Vending Misers

Introduction

Plug load refers to the energy consumed by any electronic device plugged into
an AC outlet. In offices, this often consists of computers, monitors, copiers,
vending machines, and refrigerators including smaller appliances such as
projectors and even coffeemakers. All consume electricity even when they are
in standby mode or is switched off. This means that anytime an appliance or
device is plugged in, it is drawing power. Office plug loads account for about
30% of office electricity bills!?l, one of the most significant expenses for offices
other than payroll. Reducing a building’s plug load is an opportunity to cut
building energy consumption for significant cost and energy savings.

This Energy Conservation
Measure (ECM), focuses on
reducing plug loads from
operating computers and

Telephony,
2%

AudiofVisual,

1% . . .
vending machines, as combined,
Computer they account for about 50% of
PE"‘;';:’“'S* the total plug load in most office

buildings and have high
operating (energy) costs. One
way to reduce computer related
energy usage 1s through power
management software. Power
management software allows a

] ] network of computers to be
Figure 2- Breakdown of Commercial Plug Load controlled and monitored,
Energy maximizing efficiency and
http://www.efficientproducts.org/product.php?productiD=11#surveyfootnotel reducing energy loads. This is

done through limiting how long
PCs are allowed to stay on while inactive, scheduling shutdown and power up
times and synchronizing computer update installations. This enables
companies to implement power-saving strategies for little cost and with little
effort and maintenance from the IT Department.152

Vending machines are common in municipal buildings. Other than a
network of computers, cold vending machines have one of the highest
operating costs—especially because they are never (or rarely) turned off,
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running 24/7. Applying an automated controller and motion sensor can help
reduced energy costs in one of two ways:

1. A passive infrared sensor (PID) powers down the machine when the
surrounding area is vacant, and

2. Temperature monitor turns on compressor only when temperatures rise
above desired levels.

ECM - Plug L.oads & Power

\V/ EEE=t]

Initial Municinal Costs ($) $
Rebate/Subsidv ($) 3
Net Capital Cost ($) 3
Lifetime Municinal Costs ($) 3

Lifetime of Measure (Years)

CO2 Reductions (Tons) 132 132
NOx Reductions (I.bs) 431 431
S0O2 Reductions (ILbs) 1.523 1.523
Electricitv Savings (MWh) 296 296
Electricitv Savings ($) 3 2004119 20,041
Natural Gas Savings (MMBtu) 0

Natural Gas Savings ($) 3 - $

Costs/Impacts

PC Power Management Software Scenario: Assume a 20,000 sq. ft. building
has 10 standard computers with LCD monitors that run year round (approx.
168hrs/wk, or 8,760 hrs/yr) at 106 watts per desktop/monitor combination!5s,
Assume that power management software is then installed that has a
combined effect of reducing hours of energy usage to 2,340 hrs/yr at the same
wattage (45hrs/wk).

10 desktops/monitors * 106 watts per desktop/monitor = 1,060 watts
1,060 watts * 1 hours = 1,060 watt hours ~ 1000 = 1.06 kWh total used
Before Power Management Software:

1.06 kWh (for 10 desktops/monitors) * 8,760 hrs/yr = 9,286 kWh/yr
After installing Power Management Software:

1.06 kWh (for 10 desktops/monitors) * 2,340 hrs/yr = 2,480 kWh/yr
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Annual Energy Savings: 9,286 kWh/yr — 2,480 kWh/yr = 6,806
kWh/yr
Annual Cost Savings 6,806 kWh * $0.14/kWh = $952.84

Vending Miser Scenario: Assume a 20,000 sq. ft. building has two cold
beverage vending machines. Annual energy consumption for one cold vending
machine is about 3,318 kWh154, Assume that without a vending miser, these
vending machines operate constantly throughout the year. Installing Vender
Miser cuts energy consumption by 46% on averagel55.

Before Vending Miser:

Annual energy consumption = 2 vending machines * 3,318kWh = 6,636
kWh/yr

After installing Vending Miser:
If energy consumption is reduced by 46%, then

0.54* 6,636 kWh = 3,583 kWh/yr

Annual Energy Savings: 6,636 kWh/yr — 3,583 kWh/yr = 3,053
kWh/yr
Annual Cost Savings: 3,053 kWh * $0.14/kWh = $427.42
Local Fiscal Impacts
Power Management Vending Misers
Software
Lifetime of As long as the software 5 years (warranty)156
Measure remains installed and used
Annual 680.6 kWh157 (per standard | 1,527 kWh158 (per cold
Electric desktop/LCD monitor beverage vending machine)
Savings (kWh) | combination)
Note: savings will vary
depending on type of
computer/monitor
combinations
Tax Credits & See NdJ Buildings Smart
Incentives ($) Start Program at NJ Clean
Energy for Technical
Assistance and offsetting
costs!59
Yearly Possibly Part-time (hourly N/A
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Administrative | IT Staff
Costs ($)
Capital Costs | Free through Energy Starl60 | - $165 for devicel6! + labor
to and the EPA or through costs (varies)
Municipality commercial software - average installed price:
€)) packages at minimal or no $265162
cost.
Average Immediate (using Open 1.2 years!63
Payback Source software), savings of
$952.84
Social and Environmental Impacts
Annual Lifetime
Government Government | Community
GHG reduction a) Vending Miser: 2300
Ibs/year164
b) Computer Power
Management:
6,978 C0O2/20,000 sq. ft.
building (697.76
CO2/unit)
kWh/Therms/gallons
reduced
Criteria Air
Pollutants
Other
Economic Impacts
Per Unit Annual Lifetime
Temporary Jobs An electrician to
install the vending
misers.
Permanent Jobs IT Staff Gif
necessary, to
install/manage
power
management
software)

Economic Impact
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[ Other | | | |

How to Do it

Power Management Software

1. Conduct a building-wide computer and monitor energy audit.

2. Notify IT Staff about power management strategies such as power
management software, aggressive power-management settings, using
smart plug power strips, etc.

3. Determine which power management software is best suited for the
building and coordinate with the I'T Staff to implement the ECM.

4. Inform and educate staff about what power management is and how ECM
aims to achieve lower energy costs and decreasing a building’s overall
carbon footprint. This will help change user behavior with respect to
computer/monitor use.

Costs associated with implementation are few. Costs may include!65:

a) IT staff time Care must be taken to ensure that sleeping computers
do not interfere with the distribution of administrative software
updates. Older software applications and peripheral devices should be
tested for “sleep” compatibility. Even for the largest companies, these
precautions rarely take more than a few days of work — and EPA can
save you time.

b) Software solutions There are lots of ways to activate sleep settings
across entire networks of computers, and many are open source.
Commercial software packages provide additional flexibility and
features, and the energy savings they deliver outweigh their cost.

Power Management Software suggestions on ENERGY STAR:

http://www.energystar.gov/index.cfm?c=power mgt.pr power mgt ez gpo
http://verdiem.com/edison.aspx

Steps to help with implementing Power Management:
http://www.energystar.gov/ia/products/power mgt/StateCaseStudiesDRvfinal

v4.pdf
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Vending Misers

1. Conduct a building-wide energy audit of all the vending machines (i.e.
How many cold vending machines? How often are they used? Can they be
efficiently powered off overnight?)

Identify vending machines that would benefit from a vending miser.

3. Determine which vending miser is best suited for your vending machines
and arrange for the vending miser to be installed (an electrician will need
to be hired) on the identified vending machines.

Resources

)

Action Plan Template for building plug loads (for schools; modify as
applicable)
http://appsl.eere.energy.gov/buildings/publications/pdfs/energysmartschools/e
ss_plug-loads-template.pdf

General Information on Plug Load savings
http://www.efficientproducts.org/reports/plugload/Plug-Load-Summary-4-
pager_FINAL_Rev_20Jul2009.pdf

Power Management Software Resources
Techniques

http://www.energystar.gov/index.cfm?c=power_mgt.pr_power_management
http://www.energystar.gov/ia/products/power_mgt/StateCaseStudiesDRvfinal
v4.pdf

Information

http://www.energystar.gov/index.cfm?c=power_mgt.pr_power_mgt_implement
ation_res#tech_assistance
http://www.le.com/softwareproducts/1EWakeUp/index.aspx

Software Calculators
http://www.energystar.gov/ia/products/power_mgt/LowCarbonITSavingsCalc_
v26_with 5 0v2.xls
http://www.computerpowersaver.com/calculator.asp#results
http://www.p2pays.org/energy/Monitor.pdf

Vending Misers Resources

Information
http://www.conservationsolutions.com/pdfs/vm_datasheet.pdf
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Fact Sheet
http://p2pays.org/energy/Vending.pdf

Calculator
http://www.usatech.com/energy_management/energy_calculator.php

Case Studies
Power Management
http://www.cityofpaloalto.org/civica/filebank/blobdload.asp?BlobID=15887

Vending Miser

Hopewell Township Recreation- New Jersey
http://www.njcleanenergy.com/files/file/LGEA%20PDFs/Hopewell%20Townsh
1p%20-

%20Muni%20Athletic%20Complex%20and%20Snack%20Bar%20Energy%20
Audit%20Final%20Report.pdf
http://sustainability.tufts.edu/downloads/VendingMiserHandout.pdf
http://greenstarinc.org/downloads/UAAVendingMiser.pdf
http://www.efficientproducts.org/reports/plugload/Plug-Load-Summary-4-
pager_FINAL_Rev_20Jul2009.pdf
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11. Install Dual-Technology Occupancy Sensors

Introduction

Lighting accounts for about 21% of a building’s electricity usel66 and about
17% of total annual US electricity consumption. Because many building
spaces are unoccupied more than half the time, switching unneeded lights off
makes it possible to reduce direct lighting energy consumption up to 45%.
Electric lighting is only necessary when people are present in the building
and daylight is inadequate or absent. Reducing lighting electricity usage
reduces energy cost and lessens the negative environmental impacts
associated with electricity generation.167

Both the presence of people and daylight can be detected through the use of
sensors. Occupancy sensors use primarily two technologies to monitor and
control electric lighting: infrared and ultrasonic. Infrared sensors respond to
changes in temperature while ultrasonic sensors respond to changes in
motion. Most sensors are designed to function independently or in parallel
with other sensors for larger areas. Installing occupancy sensors with both of
these technologies is an effective and relatively inexpensive way to lower
energy consumption, keeping costs down.

A common occupancy sensor system consists of the actual motion sensors, an
electronic control unit, and a controllable switch/relay. Once installed, it will
serve three basic functions!6s;

1. automatically turn lights on when a room becomes occupied,

2. keep the lights on without interruption while the controlled space is
occupied, and

3. turn the lights off within a preset time period after the space has been
vacated.
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ECM - Dual Technology Occupancy Sensors

Initial Municipal Costs ($) 3 3.335

Rebate/Subsidv ($) 3 460

Net Capital Cost ($) 3 2.875

Lifetime Municinal Costs ($) $ 3.335

Lifetime of Measure (Years) 15

CO2 Reductions (Tons) 183 183
NOx Reductions (I.bs) 596 596
S0O2 Reductions (I.bs) 2.104 2,104
Electricitv Savings (MWh) 300 300
Electricitv Savings ($) 3 30756 [ $ 30.756
Natural Gas Savings (MMBtu) 0 -
Natural Gas Savings ($) 3 - $

Costs/Impacts
All estimates based on the following per unit costs:
30.14/kWh, $10.66/MMBtu, $1.07/therm

Scenario: A 20,000 SF municipal building operates for 10 hours a day, 5 days
a week, 52 weeks per year. Consider the following room types in which a
total of 400 2-lamp T-8 32 watt lighting fixtures are used: 1 open office, 12
private offices, 2 bathrooms, 1 cafeteria, 1 auditorium/multi-purpose and 2
conference rooms169, If 23170 occupancy sensors are installed, approximately
30%171 (approximately 15 hours per week) of electric lighting usage can be
reduced.

Note: We assume lighting upgrades have been fulfilled; therefore this scenario
uses T-8 lighting fixtures.

Annual Electric Savings =19,968 kWh/yr172
Annual Cost Savings = $2,795.52173

Local Fiscal Impacts

Dual-Technology
Occupancy Sensors
Lifetime of a) 12 to 15 years!™ for
Measure (Years) | occupancy sensors

b) 6 to 10 years for control
switchesb
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Annual Electric
Savings (kWh)

49.9 kWh/T-8 lighting
fixture through use of
occupancy sensors!’s

Annual Peak
Load Reductions
kW)

Tax Credits and
Incentives ($)

a) $20 per control (Wall
Mounted)

b) $35 per ballast (Remote
Mounted) 176

Capital Costs to
Municipality ($)

$145/unit (with $20/unit
incentive)l77

Average
Payback

1.2 years (1 year and 3

months)178

Energy Plan for Middletown Township, NJ

A basic rule of thumb is that for every 10kWh saved, 7.3lbs of GHG emissions

are reduced.179

Social and Environmental Impacts

Annual

Lifetime

Government

Community- | Governmen
wide t

Community-
wide

GHG reduction

23,341 Ibs
C02/20,000
sq. ft.
building (61
Ibs of
COg/unit)

kWh/Therms/gallon

s reduced

49.4 KkWh/T-8
fixture
through the
use of
occupancy
Sensors

How to Do it

1. Conduct a lighting audit (Which rooms/spaces are occupied the most? the
least? Which rooms do people tend to leave lights on? Which rooms are
occupied during specific times of day?)

2. Survey potential areas for occupancy sensors to be located.
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3. The best areas are spaces that are not frequently used, have irregular use
patterns or areas where lights are inadvertently left on.
Commissioning and calibration of lighting controls are essential. See
“Section B: Selecting the Appropriate lLighting Controls” from the
“Electric Lighting Controls” article on WBDG, written by David Nelson,
ATA in 2009.

4. Conduct a cost analysis of the retrofit action.
Areas that already have incandescent lighting will yield more significant
reductions and a faster payback.

5. Implement retrofit activities.

More technical information about occupancy sensors can be found at:
http://www.wbdg.org/ccb/ GREEN/STDS/gc12.pdf

"Selecting the Appropriate Lighting Controls" (chart, section B) is helpful in
determining which type of lighting controls are best suited for specific types
of spaces: http://www.wbdg.org/resources/electriclighting.php

Additional information on choosing an appropriate system:
http://www.anaheim.net/utilities/ea/PA_10.html#manufacturers
Incentives

New Jersey Office of Clean Energy Incentives:
http://www.njcleanenergy.com/misc/commercial-industrial/lighting-control

Follow the directions under "Lighting Controls Requirements" to learn how to
become eligible for occupancy sensor incentives.

Fill out the "2009 Lighting Controls Application"
http://www.njcleanenergy.com/files/file/NJSSB%202009%20Applications/013
%20Lighting%20Controls%20-%20002-02-09.pdf

Fill  out the "2009 Lighting Controls Incentive Worksheet"
http://www.njcleanenergy.com/files/file/NJSSB%202009%20Applications/014
%20Lighting%20Controls%20Worksheet%20-%20001-01-09.pdf

Resources

Manufacturers/Suppliers of Occupancy Sensors
Manufacturer/Supplier
The Watt Stopper Manufactures a complete line of energy
http://www.wattstopper.com/ efficient and intelligent lighting, HVAC,
and office power control products.
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Sensor Switch, Inc.
http://www.sensorswitch.com/

Manufactures passive infrared occupancy
sensors, daylight control devices, and most
recently, passive dual technology sensors.

Novitas, Inc.
http://greengate.coopercontrol.c
om/common/brands.cfm?pg=De
tail&brandName=Greengate&
category=0Occupancy%20Senso
rs%3A%20Ceiling%20Sensors
%3A%20Dual%20Tech&i1d=151
71

In 1977, Novitas invented and produced the
first sensor for lighting control. Its
Greengate product line specializes in
lighting energy management using
occupancy sensors, lighting control panels
and daylighting controls.

Lutron Electronics Company
http://www.lutron.com/product
s/commercial/

Produced the world's first solid-state
electronic device used to dim lights in a
home. Offers occupancy sensors and other
lighting control systems for commercial
buildings.

Case Studies

Broughton Hall Classrooms at North Carolina State University
http://www.energync.net/programs/docs/usi/om/hvac/finalreportdocs/NCSU%2
0Broughton%20Hall%200ccupancy%20Sensors.doc

J.N. Desmarias Library at Laurentian University (pg.2)
http://www.rowan.edu/colleges/engineering/clinics/cleanenergy/Rowan%20Un
iversity%20Clean%20Energy%20Program/Energy%20Efficiency%20Audits/E
nergy%20Technology%20Case%20Studies/files/Lighting%200ccupancy%20Co
ntrols.pdf

Way Station Club House, Frederick MD (30,000 SF facility incorporating
occupancy sensors)
http://www.aboutlightingcontrols.org/projects/waystation.shtml
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12. Install Lighting Upgrades

Introduction

Lighting accounts for more than 30% of the total electrical energy consumed
in commercial buildings.180 New energy efficient lighting equipment such as
compact fluorescent lamps (CFLs) and T-5 and T-8 linear fluorescent lamps
with electronic ballasts can be used to help cut lighting operational costs 30%
to 60% while enhancing lighting quality and the lifetime of lighting fixtures.
Installing energy efficient lighting can also significantly decrease HVAC costs
because more efficient lights emit less heat.

The following ECM strategy illustrates typical cost and energy savings for
replacing existing fixtures containing T-12 lamps and magnetic ballasts with
fixtures containing T-8 lamps and electronic ballasts.

ECM - Lighting Upgrades

Municipal Government
Initial Municipal Costs ($) 3 406
Rebate/Subsidv ($) 3 9,150
Net Capital Cost ($) 3 (8.744)
Lifetime Municipal Costs ($) 3 406
Lifetime of Measure (Years) 15
CO2 Reductions (Tons) 242 242
NOx Reductions (I.bs) 789 789
S02 Reductions (I.bs) 2.787 2.787
Electricitv Savings (MWh) 397 397
Electricitv Savings ($) 3 40,7441 $ 40,744
Natural Gas Savings (MMBtu) 0 -
Natural Gas Savings ($) 3 - $
Costs/Impacts

Scenario: The data is based on lighting upgrades to a 20,000 square foot
municipal building. The lighting upgrade includes the switch of 400 T-12
fixtures (2-lamp 40 watt) with magnetic ballasts to 400 T-8 fixtures (2-lamp
32 watt) with electronic ballasts.

Total annual electric savings: 28,908 kWh/yr18!

Total annual cost savings: $4,047.12182
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The chart below shows per unit energy and cost savings for the following
scenarios:

1) Replacing a 2-lamp T-12 40 watt fixture with magnetic ballasts with a
2-lamp T-8 32 watt fixture

2) Replacing a 2-lamp T-12 40 watt fixture with magnetic ballasts with a
2-lamp T-5 28 watts fixture with electronic ballasts

3) Replacing a 100 watt Incandescent with a 26 watt cfl lamp.

Local Fiscal Impacts

T-8 dimming T-5 lamps 26 watt Integral
electronic CFL lamp
ballast lamp
Lifetime of 15 years (30,000 | 15 years (30,000 | 5 years (8,000 hours)
Measure burn hours)183 burn hours)184
(Years)
Annual 72.27 101.47 270.1 kWh/unit/yr187
Electric kWh/unit/yr185 kWh/unit/yr186
Savings (kWh)
Incentives ($) | ($25 per 1-2 ($25 per 1-2
lamp fixture; lamp fixture;
$30 per 3-4 $30 per 3-4
lamp fixture) lamp fixture)
Annual Cost $2.77 saved per | $3.89 saved per | $10.36 saved per
Savings ($) unit188 unit18? unit190
Yearly
Administrative
Costs ($)
Capital Costs
to
Municipality
(%)
Yearly Costs
to
Municipality
(%)
Capital $23.89 $63.66 $20.00193
Incremental ($48.89191 - $25 | ($88.66192 -$25
Costs ($) incentive) incentive)
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Yearly
Incremental
Costs ($)
Payback 2.4 years194 4.5 years!9 0.5 years196

How to Do It

1. Conduct a lighting audit.
2. Identify retrofit actions.
3. Implement retrofit activities.

New fluorescent lamps and ballasts are available as direct replacements for
existing lamps and ballasts.

a) Replace a 2-lamp T-12 40 watt fixture with magnetic ballasts with a 2-
lamp T-8 32 watt fixture

b) Replace a 2-lamp T-12 40 watt fixture with magnetic ballasts with a 2-
lamp T-5 28 watts fixture with electronic ballasts

¢) Replace a 100 watt Incandescent with a 26 watt cfl lamp.

4. Establish a routine lighting maintenance program.

Resources
Links to programs, incentives, and examples/models (optional)
Energy Efficient Lighting, Whole Building Design Guide

http://www.wbdg.org/resources/efficientlighting.php?r=minimize_consumptio
n

EPA, Tools and Resources of Lighting Retrofit Projects
http://www.epa.gov/eebuildings/lighting/detail/index.html

New Jersey Smart Start Buildings — Equipment Incentives

http://www.njcleanenergy.com/commercial-industrial/programs/nj-smartstart-
buildings/tools-and-resources/equipment-incentives/equi
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13. Install LED Exit Lights

Introduction

Exit signs are an important feature to every building. They mark the nearest
safe exit out of a building during an emergency, and are always in operation
Since facilities are required to have exit signs/lights lit at all times, they are
constantly using electricity. This energy conservation measure (ECM) is
important to implement not only because it is an important safety feature,
but also because light emitting diode (LED) exit lights are brighter, more
reliable, and have significant energy and environmental savings over their
conventional counterparts.

Many buildings today currently use incandescent and fluorescent lights for
their exit signs which use up 350kWh and 140kWh respectively, of electricity
annually!. In addition to their energy costs, they also require more frequent
maintenance than do LED exit lights. Replacing light bulbs frequently can
become an expensive task. LED exit lights on the other hand only use 44kWh
of electricity annually and can last anywhere from 10 to 25 years.
Incandescent and fluorescent lamps last no more than 3 months and 10
months respectively. These energy and maintenance differences add up to
significant cost savings over the equipment’s lifetime.

ECM - LED Exit Signs

Municipal Government
Initial Municipal Costs ($) $ 160
Rebate/Subsidv ($) $ 150
Net Capital Cost ($) 3 10
Lifetime Municinal Costs ($) $ 160
Lifetime of Measure (Years) 18
CO2 Reductions (Tons) 34
NOx Reductions (ILbs) 110 110
S02 Reductions (Lbs) 388 388
Electricitv Savings (MWh) 55 55
Electricitv Savings ($) $ 54201 % 5,420
Natural Gas Savings (MMBtu) 0
Natural Gas Savings ($) $ - $
Costs/Impacts

Scenario: A 20,000 sq. ft. building has 10 incandescent-lighted exit signs. If
10 incandescent exit signs were replaced with 10 LED exit signs, the
estimated savings is as follows:
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Incandescent (2 bulb) Sign = 40 Watts!97
LED (2 bulb) Sign = 5 Watts
Electricity Rate = $0.14 kWh198

Incandescent vs. LED Operational Costs

la)# x 2a) x 3a) / Conversi x 4a) Rate = 5a) Annual
of Watts Hours on to per Operation
Signs per Sign per Year kWh kWh Cost
10 x 40 Watts x 8760 /1000 x $0.14 = $490.56
(2 bulb)
LED
1b)# x 2b) x 3b) / Conversi x 4b) Rate = 5b) Annual
of Watts Hours on to per Operation
Signs per Sign per Year kWh kWh Cost
10 x 5 Watts x 8760 /1000 x $0.14 = $61.32
(2 bulb)
Estimated Savings From Conversion
Cost - Costof = Annual
of 5a 5b Savings
$490. - $61.32 = $429.24
56
Annual Energy Savings = 3,066 kWh1%
Annual Cost Savings = $429.24200

Local Fiscal Impacts

LED Exit Lights
Lifetime of | 10 to 25 years (87,600 to 219,000
Measure burn hours)!?
(Years)
Annual 1 Incandescent Exit Sign (2 bulb) to
Electric 1 LED Exit Sign (2 bulb): 306.6
Savings kWh or 0.307 MWh201
(MWh) 1 Fluorescent Exit Sign (2 bulb) to 1
LED Exit Sign (2 bulb): 78.8 kWh
or 0.079 MWh?202
Annual Peak | 3,066 kWh
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Load
Reductions
(kWh)
Incentives ($) | $10/$20 per fixture203

Capital Costs | $1,22020¢ ($73 material + $49

to labor= $122 per fixture)205
Municipality

(%)

Capital $ 31(Incandescent to LED)206
Incremental $ 8 (Fluorescent to LED)207
Costs ($)

Average 0.72 years and 0.73 years208
Payback

A basic rule of thumb is that for every 10kWh saved, 7.3lbs of GHG emissions
are reduced.209

Social and Environmental Impacts

Annual Lifetime
Government Communit | Government | Community-
y-wide wide

GHG reduction | a) 374
Ibs/CO2/unit
(Incandescent to
LED)

b) 96
Ibs/CO2/unit(Flu
orescent to LED)
kWh/Therms/ga | a) 306.6

llons reduced kWh/unit
(Incandescent to
LED)

b) 78.8 kWh/unit
(Fluorescent to

LED)
Criteria Air a) Incandescent a)
Pollutants to LED -3,738 lbs Incandescen
1.54 1bs C02/20,000 sq. ft. t to LED —
CO2/kWh?210 building (374 lbs 9,350 1bs
COgz/unit) - COg per unit
b) 961 lbs saved over a
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C02/20,000 sq. ft. 25 year
building (96 lbs lifetime
COg/unit) 472 1bs b)
COg per unit Fluorescent
saved - to LED-
(Fluorescent to 2,400 lbs
LED) COg per
unit saved
over a 25
year
lifetime
Other
How to Do it

1. Conduct an audit of the current exit signs’ electricity usage.
2. Identify retrofit actions.
3. Implement retrofit activities.

Retrofit kits may be available to upgrade from conventional exit sign lights to
LED exit sign lights. This may be a better option than replacing the exit sign
altogether. However, in order to receive price incentives on LED Exit Signs,
new fixtures must be purchased.

Resources

The New Jersey Office of Clean Energy (NJ OCE) offers equipment incentives
for LED Exit Signs. Incentives are either $10 or $20 for LED Exit Signs.
Refer to the websites below for information on how to receive the price
incentive
http://njcleanenergy.com/commercial-industrial/programs/nj-smartstart-
buildings/tools-and-resources/equipment-incentives/equi

2009 Prescriptive Lighting Application
http://www.njcleanenergy.com/files/file/NJSSB%202009%20Applications/010
%20Prescriptive%20Lighting%20Application%20-%20004-09-09.pdf

2009 Prescriptive Lighting Incentive Worksheet
http://www.njcleanenergy.com/files/file/NJSSB%202009%20Applications/011
%20Prescriptive%20Lighting%20Worksheet%20-%20003-09-09.pdf

The Energy Star Calculator for Exit Signs is a good place to estimate
potential cost and electricity savings
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www.energystar.gov/ia/business/bulk_purchasing/bpsavings_calc/Calc_Exit_S
igns.xls

Energy Star. LED Tech sheet
http://www.energystar.gov/ia/business/small_business/led_exitsigns_techshee
t.pdf

Rutgers, The State University of New Jerse


http://www.energystar.gov/ia/business/bulk_purchasing/bpsavings_calc/Calc_Exit_Signs.xls
http://www.energystar.gov/ia/business/bulk_purchasing/bpsavings_calc/Calc_Exit_Signs.xls
http://www.energystar.gov/ia/business/small_business/led_exitsigns_techsheet.pdf
http://www.energystar.gov/ia/business/small_business/led_exitsigns_techsheet.pdf

Energy Plan for Middletown Township, NJ

14. Institute Time of Day Operations: Day Cleaning

Introduction

Day cleaning is an alternative to traditional nighttime janitorial services that
have been common among office properties for the past century2!l. With
cutting costs on electricity seeming to dominate types of cost-effective
measures, day cleaning is an often overlooked measure that can cut back on
the amount of time a building is in operation, by reducing the amount of time
lights are on in a building.

A typical small office building operates 55 hours per week (excluding
weekends).212 Consider that ten of those hours (2 hours per day) are used to
perform janitorial services before and after normal business hours. Typically
when buildings are cleaned, all the lights are turned on during the entire
cleaning process and all lighting are turned off when the cleaning staff
leaves. However, there are reports of lights remaining on, not only overnight,
but also throughout the weekends.2!3 Switching to day cleaning allows the
janitorial staff to work during normal hours of operation, the building to be
locked up at night and lights turned off, thereby reducing electricity costs.

ECM - Day Cleaning

Municipal Government

Initial Municipal Costs ($) $

Rebate/Subsidv ($) 3

Net Capital Cost ($) 3

Lifetime Municinal Costs ($) 3

Lifetime of Measure (Years)

CO2 Reductions (Tons) 172 172
NOx Reductions (I.bs) 560 560
S0O2 Reductions (I.bs) 1.978 1.978
Electricitv Savings (MWh) 384 384
Electricitv Savings ($) 3 260201 % 26,020
Natural Gas Savings (MMBtu) 0

Natural Gas Savings ($) 3 - $

Costs/Impacts

All estimates based on the following per unit costs:
30.14/kWh, $10.66/MMBtu, $1.07/therm

Scenario: A 20,000 sq. ft. building with T-8 lighting fixtures24 operates 55
hours per 5-day work week when Day Cleaning is not in effect; when Day
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Cleaning is in effect, the building saves 2 hours per operating day (5 service
days * 2 hours saved per day = 10 hours saved per week, reducing hours of
operation to 45 per 5-day work week). Savings from switching to Day
Cleaning are based on the reduction in a building’s operating hours from 55
to 45 hours per week and the associated reductions in lighting (kWh).

Note: This scenario assumes that ECM 2: Lighting Upgrades (Switching from
T-12 to T-8) has already been implemented.

Annual Cost Savings:

Local Fiscal Impacts

85 Hour Work Week 65 Hour Work Week
(Day Cleaning not in (Day Cleaning in effect) 216
effect) 215
Lifetime of As long as Day cleaning | As long as Day Cleaning stays
Measure (Years) | is not in effect in effect
Annual Electric 32 kWh/T-8 lamp fixture;
Savings (kWh) 12,800 kWh/building/yr217
Annual Peak
Load Reductions
(kWh)
Annual Cost $1792/building/yr218
Savings ($)
Capital
Administrative
Costs ($)
Capital
Incremental
Costs ($)
Yearly
Incremental
Costs ($)
Payback Immediate savings of $1,792
annually

Social and Environmental Impacts

| Annual | Lifetime
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Government Community | Governme | Community-
-wide nt wide
GHG reduction 15,603 1bs/CO2
kWh/Therms/ 12,800
gallons reduced kWh/building/y
219

Criteria Air
Pollutants
Other

Economic Impacts

Per Unit Annual Lifetime
Temporary Jobs
Permanent Jobs
Economic Impact
Other Janitorial

employees will

need to be

notified of

changing work

schedules.

How to Do it

There are many different operational measures that one can take in order to
implement day cleaning strategies: 220

1. After getting management approval and occupant support, the next step is
to develop a scope of work for the Day Cleaning program.

2. Communicating the benefits of day cleaning to the janitorial staff and
tenants/office workers (e.g., energy and cost savings) will help build support
for the change.

3. It is important to keep upper management involved in this step to support
the process and to achieve successful implementation.

e Use a computer work loading program to help determine the scope of

work, including labor hour requirements and job descriptions for
employees.
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e Develop a communications plan to inform and educate all occupants of
the building on the Day Cleaning program, beginning about eight
weeks prior to full implementation, increasing the frequency of
communication with occupants as the transition date approaches.

e Select the appropriate chemical systems, cleaning equipment, and
train the staff on best practices for Day Cleaning.

¢ Plan everything thoroughly and stick to the plan.

One final tip: When transitioning from cleaning at night to Day Cleaning, it
often works best to stop night cleaning on a Friday night and begin Day
Cleaning on the following Monday. This allows you to use the weekend for
orientation and proper closet preparation.

Resources

Day Cleaning: Reaping The Benefits
http://www.cleanlink.com/hs/article/Day-Cleaning-Reaping-The-Benefits--
8585

Day Cleaning Energy Saving Calculator
http://www.cleanforhealth.com/daycleaning.htm
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15. Encourage energy efficiency in new single-family homes

Introduction

A municipality may enact an ordinance that reduces permitting fees for new
single-family homes and gut-rehabilitation projects that achieve LEED for
Homes (Silver) certification or ICC-700-2008 National Green Building
Standard (Silver) certification with a certified HERS rating of 65. 221
Reducing permitting fees for new residential construction projects that
achieve LEED?222 for Homes (Silver) certification or ICC-700-2008 National
Green Building Standard223 (Silver) certification with a certified HERS rating
of 65 encourages a higher level of performance in new housing stock. A
building with a HERS224 rating of 65 translates to a 35% increase in energy
efficiency over a home built to current code. Each 1% increase in energy
efficiency corresponds to a 1-point decrease in the HERS Index when
compared with baseline 2006 International Energy Conservation Code

(IECC).225

Note: Energy Star certification is required by LEED and the New Jersey
Energy Star Home program standard would satisfy the energy efficiency
component of this guidance for new residential buildings.

EE in New Residential Buildings

Municipal Government ommuni
Initial Municipal Costs ($) $ (23.667)
Rebate/Subsidv ($) 3 25.245
Net Capital Cost ($) $ (48.912)
Lifetime Municinal Costs ($) $ (23.667)

etime of Measure (Ye
101 on 1.208

3.675

12.103

1.958

$ 179.259
3.058

3 23,182

D
L)
N °

X Neadu Ol R
D
L)

avinos (MWh

-.‘l' D
d l', \‘\‘= )

Costs/Impacts

Many building strategies such as using standard dimensioned materials,
planning for open office layouts, and design choices should be made early in
the design process to minimize cost premiums associated with green building.
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The average premium for LEED silver certification is approximately 2%.226
With typical construction costs currently averaging around $150 per square
foot, cost premiums to achieve LEED silver certification are approximately $3
per square foot.

For new residential construction permits submitted by a homeowner, the
benefits of reduced permit fees will offset a portion of the cost associated with
incorporating sustainable design. Developers should be motivated to invest
in this relatively small cost premium to build more energy efficient homes as
mounting evidence suggest that green and energy efficient features may lead
to higher resale value in the real estate market.

With current market conditions, prospective home buyers are staying in one
home for a longer period of time. By remaining in one home for a longer
period of time, homeowners will be more likely benefit from a payback on
their investment in a more energy efficient home.

Scenario (building scale):

The average square footage of a single family home constructed in 2008 has
risen to approximately 2,750 square foot.227 At $150 per square foot, a typical
2,750 sq. ft. home will cost approximately $412,500 in construction costs for
typical construction. A 2% increase in construction cost to implement green
building components would add a premium of $8,250 to total construction
costs.

The savings incentive for a 2,750 sq. ft. home will vary by municipality
depending on each municipality’s permit fee multiplier. In estimating permit
fee savings, a .0075 permit fee multiplier will be assumed.228 This would
equate to a $3,155.63 permit fee. If the municipality were to reduce the
permit fee in half for green buildings, developers would realize a savings of
$1,577.81

The remainder of savings will be realized through increased energy
efficiency. = Energy expenses average $ 0.14/kWh for electricity and
$1.07/therm for natural gas.?29 With an assumed electric savings of 1.78
kWh/sf per year230 and an assumed gas savings of 2.78 kBtu/sf 23! per year,
this 2,750 sq. ft. home would save 4,895 kWh and 7,645 kBtu per year or
76.4 therms232. This equates to a $685.30 savings in electricity expenses and
a $81.75 savings in natural gas expenses.
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Assuming a permit fee reduction of $1,577.81 and annual energy cost savings
of $767.05, the simple payback for an additional $8,250 in construction costs
1s 8.70 years.

Scenario (municipality-wide):

Based on participations rates of similar green building incentive programs
nationwide, assume a 5% annual increase in the percentage new residential
projects that will take advantage of reduced permit fees for green buildings.
By the time this ordinance is in place for four years, a 20% level of
participation is anticipated.

East Orange

The city of East Orange adds on average, 41 units per year. 233 On this forth
year, it 1s anticipated that 8 of the 41 units will take advantage of reduced
permit fees. This will equate to a $12,374 reduction in permit revenue for
this municipality.234

With a per home savings of 4,895 kWh and 7,645 kBtu per year, these 8 new
homes will save 39,160 kWh and 61,160 kBtu per year.

Edison

Edison Twp. adds on average, 184 units per year. 235 On this forth year, it is
anticipated that 37 of the 184 units will take advantage of reduced permit
fees. This will equate to a $57,230 reduction in permit revenue for this
municipality. 236

With a per home savings of 4,895 kWh and 7,645 kBtu per year, these 37 new
homes will save 181,115 kWh and 282,865 kBtu per year.

Fort Lee

The city of Fort Lee adds on average, 91 units per year. 237 On this forth year,
it is anticipated that 18 of the 91 units will take advantage of reduced permit
fees. This will equate to a $27,842 reduction in permit revenue for this
municipality. 238

With a per home savings of 4,895 kWh and 7,645 kBtu per year, these 18 new
homes will save 88,110 kWh and 137,610 kBtu per year.

Howell Twp.

Howell Twp. adds on average, 141 units per year. 239 On this forth year, it is
anticipated that 28 of the 141 units will take advantage of reduced permit
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fees. This will equate to a $43,309 reduction in permit revenue for this
municipality. 240

With a per home savings of 4,895 kWh and 7,645 kBtu per year, these 28 new
homes will save 137,060 kWh and 214,060 kBtu per year.

Middletown

Middletown Twp. adds on average, 82 units per year. 241  On this forth year,
it 1s anticipated that 16 of the 82 units will take advantage of reduced permit
fees. This will equate to a $24,748 reduction in permit revenue for this
municipality. 242

With a per home savings of 4,895 kWh and 7,645 kBtu per year, these 16 new
homes will save 78,320 kWh and 122,320 kBtu per year.

Montclair

Montclair Twp. adds on average, 25 units per year. 243 On this forth year, it
is anticipated that 5 of the 25 units will take advantage of reduced permit
fees. This will equate to a $7,734 reduction in permit revenue for this
municipality. 244

With a per home savings of 4,895 kWh and 7,645 kBtu per year, these 5 new
homes will save 24,475 kWh and 38,225 kBtu per year.

Parsippany — Troy Hills

Parsippany-Troy Hills Twp. adds on average, 65 units per year. 245 On this
forth year, it is anticipated that 13 of the 65 units will take advantage of
reduced permit fees. This will equate to a $20,108 reduction in permit
revenue for this municipality. 246

With a per home savings of 4,895 kWh and 7,645 kBtu per year, these 13 new
homes will save 63,635 kWh and 99,385 kBtu per year.

Perth Amboy

The city of Perth Amboy adds on average, 48 units per year. 247 On this forth
year, it 1s anticipated that 10 of the 48 units will take advantage of reduced
permit fees. This will equate to a $15,477 reduction in permit revenue for
this municipality. 248

With a per home savings of 4,895 kWh and 7,645 kBtu per year, these 10 new
homes will save 48,950 kWh and 76,450 kBtu per year.

Plainfield
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The city of Plainfield adds on average, 27 units per year. 249 On this forth
year, it 1s anticipated that 6 of the 27 units will take advantage of reduced
permit fees. This will equate to a $9,281 reduction in permit revenue for this
municipality. 250

With a per home savings of 4,895 kWh and 7,645 kBtu per year, these 6 new
homes will save 29,370 kWh and 45,870 kBtu per year.

West Orange

The city of West Orange adds on average, 67 units per year. 251 On this forth
year, it 1s anticipated that 13 of the 67 units will take advantage of reduced
permit fees. This will equate to a $20,108 reduction in permit revenue for
this municipality. 252

With a per home savings of 4,895 kWh and 7,645 kBtu per year, these 13 new
homes will save 63,635 kWh and 99,385 kBtu per year.

Willingboro Twp.

Willingboro Twp. adds on average, 47 units per year. 253 On this forth year,
it 1s anticipated that 9 of the 47 units will take advantage of reduced permit
fees. This will equate to a $13,921 reduction in permit revenue for this
municipality. 254

With a per home savings of 4,895 kWh and 7,645 kBtu per year, these 9 new
homes will save 44,055 kWh and 68,805 kBtu per year.

Local Fiscal Impacts

Value

Lifetime of Major Building Components: 20255
Measure (Years) Policy: 5256

Annual Electric 1.78 kWh/sf/yr 257

Savings (MWh)
Annual Natural 2.78 kBtu/sf/yr 258
Gas Savings
Annual Peak Load
Reductions (kW)
Gallons Reduced
VMT Reduced
Custom Conversion
(If gallons water -->
electricity, etc..)
Tax Credits ($)
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Incentives ($)
Capital
Administrative
Costs ($)
Yearly
Administrative
Costs ($)
Capital Costs to
Municipality ($)
Yearly Costs to
Municipality ($)
Capital 2% increase in construction costs259
Incremental Costs

3)

Yearly Incremental
Costs ($)

How to Do it

In order to meet this measure the municipality must enact an ordinance that
reduces permitting fees for new single-family homes and gut-rehabilitation
projects that achieve LEED for Homes (Silver) certification or ICC-700-2008
National Green Building Standard (Silver) certification with a certified
HERS rating of 65. 260

In adopting this green building policy, the municipality must consider the
following;261

1. Involve representatives from existing volunteer boards, such as the
Planning and Zoning Boards, environmental commission, and redevelopment
and housing agencies, as well as municipal staff, especially the Zoning
Official, Construction Code Official, and planner should be involved with this
action.

2. Set a Timeframe: Timeframes to implement the components will vary;
however they can be pursued at the same time. Adopting a green building
policy will take between one and three months.

3. Take into account the Project Costs and Resource Needs:
Developing a green building policy will require municipal staff time; however
costs should be minimal and likely will be related to legal professional fees.

4. Execute: Municipalities should adopt a resolution that sets forth their
intention to encourage or require green design for commercial and residential
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buildings. Note that a New Jersey municipality presently cannot require
compliance with a green building standard that exceeds the State’s Uniform
Construction Code, nor require green building -certification such as
Leadership in Energy and Environmental Design (LEED) or Energy Star.

a. What is allowable is for a municipality to encourage adherence to a green
building standard or guideline or to encourage green building generally.
It i1s also permissible to require specific green design strategies or
measures that do not fall under the State’s jurisdiction regarding
building codes or state or federal jurisdiction over appliance standards.
These typically impact site design rather than the building itself.

b. This policy should encourage municipalities to think through how green
building can best be promoted given the environmental, political, social
priorities, and existing conditions of that municipality and develop
strategies that work for them.

c. The simplest thing for a municipality to do to satisfy this component is to
adopt a green building resolution. This resolution should assert the
municipality’s intent to increase green building in the public sector
through a combination of voluntary actions, required actions, and
educational actions.

d. In order to compensate for revenue lost through reduced permit fees, the
municipality should develop two construction fee formulas; one for
conventional building, and a second formula for green building. In
determining both formulas, the municipality must project an anticipated
level of participation in the reduced permit fee incentive. Revenue lost
from reduce permit fees can be recovered by raising permit fees for
conventional building.

Resources:

ANSI/NAHB/ICC. 2008. National Green Building Standard™ ICC-700
http://www.nahbgreen.org/Guidelines/ansistandard.aspx

Database of State Incentives for Renewables and Efficiency (DSIRE) - A
comprehensive source funding resources on state, local, utility, and federal
incentives can be found at www.dsireusa.org/

New Jersey Clean Energy Program www.njcleanenergy.com/

U.S. EPA Green Homeswww.epa.gov/greenhomes/

U.S. Green  Building  Council. 20009. Green  Home  Guide
Websitewww.greenhomeguide.com/
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U.S. Green Building Council — LEED
www.usgbc.org/DisplayPage.aspx?CMSPagelD=147

Sustainable Jersey www.sustainablejersey.com
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16. Encourage energy efficiency in new municipal buildings

A municipality may adopt a green building policy for new construction and
major renovation projects that requires facilities to achieve LEEDV3 Design
& Construction Silver certification, with the requirement of minimum 20%
better performance than ASHRAE 90.1-2007 under Energy and Atmosphere
Conservation Credit EA 1

Introduction

Presently, energy use from commercial and industrial buildings cost over
$200 billion per year. Nearly half of U.S. greenhouse gas emissions are
produced by commercial and industrial buildings, directly contributing to
global warming.

Through achieving this higher level of performance, the municipality is
demonstrating commitment to reducing the amount of greenhouse gas
emissions produced by its new and existing municipal buildings. All new
construction and major renovation projects will meet the standards set by an
internationally recognized green building system. This certification will
assure that a third party has verified that this new building was designed
and built using a broad range of green building strategies.

ASHRAE 90.1-2007 will soon be the benchmark used for commercial building
energy codes in New dJersey, providing minimum requirements for energy
efficient design, superseding ASHRAE 90.1-2004. Achieving a minimum 20%
better performance than ASHRAE 90.1-2007, assures any municipal
construction will exceed this recently updated benchmark used for
commercial building energy codes in the United States.
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Energy Efficiency in New Municipal Buildings

Municipal Government
Initial Municipal Costs ($) 3 60.000
Rebate/Subsidv ($) 3 -
Net Capital Cost ($) 3 60.000
Lifetime Municinal Costs ($) $ 60,000
Lifetime of Measure (Years) 30
CO2 Reductions (Tons) 660 660
NOx Reductions (Ibs) 2.113 2.113
S02 Reductions (I.bs) 1.325 1.325
Electricitv Savings (MWh) 1.422 1,422
Electricitv Savings ($) 3 96,3551 % 96,355
Natural Gas Savings (MMBtu) 570 570
Natural Gas Savings ($) 3 293818 2,938
Costs/Impacts

Many building strategies such as using standard dimensioned materials,
planning for open office layouts, and design choices should be made early in
the design process to minimize cost premiums associated with green building.

The average premium for LEED silver certification is approximately 2%.262
With typical construction costs currently averaging around $150 per square
foot, cost premiums to achieve LEED silver certification are approximately $3
per square foot.

Scenario (building scale):

At $150 per square foot, construction of a new 20,000 sq. ft. municipal
building will cost approximately $3,000,000 for typical construction. A 2%
increase in construction cost to implement green building components would
add premium of $60,000 to total construction costs.

The municipality will begin to reclaim costs associated with implementing
green building measures through increased energy efficiency. With an
assumed electric savings of 2.37 kWh/sf per year263 and an assumed gas
savings of .95 kBtu/sf per year264, this building would save 47,400 kWh and
19,000 kBtu, or 189.87 therms per year265,

Assuming a typical energy cost of $.14/kWh and $1.07/therm266, this building
would save $6636 in electric savings and $203.16 in gas savings per year.
Assuming an annual savings of $6,839 the simple payback for an additional
$60,000 in construction costs is 8.8 years.
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Local Fiscal Impacts

Value

Lifetime of Major Building Components: 30267
Measure (Years) Policy: 5268

Annual Electric 2.37 kWh/sf/yr 269

Savings (MWh)
Annual Natural .95 kBtu/sf/yr 270
Gas Savings
Annual Peak Load
Reductions (kW)
Gallons Reduced
VMT Reduced
Custom Conversion
(If gallons water -->
electricity, etc.)
Tax Credits ($)
Incentives ($)
Capital
Administrative
Costs ($)

Yearly
Administrative
Costs ($)

Capital Costs to
Municipality ($)
Yearly Costs to
Municipality ($)
Capital 2% increase in construction costs27!
Incremental Costs
(%)

Yearly Incremental
Costs ($)

How to Do it
In order to meet this measure the municipality must:

Enact a green building policy for new construction and major renovation
projects that requires facilities to achieve LEEDV3 Design & Construction
Silver certification, with the requirement of minimum 20% better
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performance than ASHRAE 90.1-2007 under Energy and Atmosphere
Conservation Credit EA 1

In adopting this green building policy, the municipality must consider the
following; 272

1. Involved representatives from existing volunteer boards, such as the
planning and zoning boards, environmental commission, and redevelopment
and housing agencies, as well as municipal staff, especially the zoning
official, construction code official, and planner should be involved with this
action.

2. Set a Timeframe: Adopting a green building policy will take between one
and three months.

3. Take into account the Project Costs and Resource Needs:
Developing a green building policy will require municipal staff time; however
costs should be minimal and likely will be related to legal professional fees.

4. Execute: In obtaining LEED certification with the U.S. Green Building
Council the municipality must do the following; 273

a. Register intent to obtain LEED certification with the U.S. Green
Building Council on the USGBC website, www.usgbc.org. The
application fee is to be paid during registration.

b. During the certification process, the building can pass through two
separate reviews. In order to obtain Silver certification, a project must
earn a minimum of 50 points. The first review is at the design phase.
In this review reviewers will provide feedback as to which credits are
anticipated. This review is optional. The second review is at the
construction phases. This review is mandatory. After passing through
Construction Phase Review, the USGBC will formally rule on the full
application, all anticipated credits will be designated as Achieved or
Denied.

c. At the end of either review phase, the municipality may appeal any
credits that have been denied. There is a per credit fee for all credits
appealed.
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Resources:

Database of State Incentives for Renewables and Efficiency (DSIRE) - A
comprehensive source funding resources on state, local, utility, and federal
incentives can be found at www.dsireusa.org/

U.S. EPA Energy Star Portfolio Target Finder

http://www.energystar.gov/index.cfm?c=new bldg design.bus target finder

U.S. Green Building Council. 2009. LEED Reference Guide for Green
Building Design  and Construction — For the Design, Construction of Major
Renovations of Commercial and Institutional Buildings including Core &
Shell and K-12 School Project. 2009  Edition.
http://www.usgbc.org/DisplayPage.aspx?CMSPagelD=1970

Sustainable Jersey

www.sustainablejersey.com
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17. Encourage energy efficiency of new commercial buildings

A municipal may enacted an ordinance that reduces permitting fees for new
commercial buildings and major renovations that achieve LEEDV3 Design &
Construction Silver certification?’4, with the requirement of a minimum of
20% better performance than ASHRAE 90.1-2007275 under Energy &
Atmosphere Conservation Credit EA1.276

Introduction

ASHRAE 90.1-2007 will soon be the current benchmark used for commercial
building energy codes in New dJersey, superseding ASHRAE 90.1-2004.
Buildings designed under ASHRAE 90.1-2007 will perform 7% better in
terms of energy efficiency than those designed under ASHRAE 90.1-2004.

By encouraging new commercial building to achieve a minimum of 20% better
performance than ASHRAE 90.1-2007, the municipality is contributing to the
state’s environmental goals and recent commitments to cut greenhouse gas
emissions, to invest in renewable energy, and to creating green jobs.277
Implementation of this measure demonstrates the municipality’s support for
raising awareness to green building practices. With this incentive in place, a
concentration of green buildings will be encouraged within the municipality.

EE in New Commercial Buildings

Municipal Government ommuni
Initial Municipal Costs ($) 3 (30,753)
Rebate/Subsidv ($) 3 42 2928
Net Capital Cost ($) 3 (72.981)
Lifetime Municinal Costs ($) $ (30.753)

etime of Measure (Ye

2.429

1.774

26,955

5.233

3 354.587
2.098

3 10.811
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Costs/Impacts

Many building strategies such as using standard dimensioned materials,
planning for open office layouts, and design choices made early in the design
process help to minimize any cost premiums associated with green building.
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The average premium for achieving LEED silver certification is
approximately 2%.278 With typical construction costs currently averaging
around $150 per square foot, cost premiums to achieve LEED silver
certification are approximately $3 per square foot.

The savings incurred from reduced permitting fees and annual operational
savings will help cover any additional upfront costs.

Scenario (building scale):

At $150 per square foot, a typical 20,000 sq. ft. office building will cost
approximately $3,000,000 in construction costs for typical construction. A 2%
Increase in construction cost to implement green building components would
add a premium of $60,000 to total construction costs.

The savings incentive for a 20,000 sq. ft. office building will vary by
municipality depending on each municipality’s permit fee multiplier. In
estimating permit fee savings, a .0075 permit fee multiplier will be
assumed.2” This would equate to a $22,950 permit fee. If the municipality
were to reduce the permit fee in half for green buildings, developers would
realize a savings of $11,475.

The remainder of savings will be realized through increased energy
efficiency. With an assumed electric savings of 2.37 kWh/sf per year280 and
an assumed gas savings of .95 kBtu/sf per year28l, this building would save
47,400 kWh and 19,000 kBtu or 189.87 therms per year2s2,

Assuming a typical energy cost of $.14/kWh and $1.07/therm283, this building
would save $6636 in electric savings and $203.16 in gas savings per year.
Assuming an annual savings of $6,839 the simple payback for an additional
$60,000 in construction costs is 7 years.

Scenario (municipality-wide):

Based on participation rates of similar green building incentive programs
nationwide, assume 80% of new commercial projects will take advantage of
reduced permit fees for green buildings.

East Orange

The city of East Orange adds on average 62,931284 square feet of new office
space, or 3.15 (20,000 sq. ft. office buildings) per year. In the introductory
year an 80% level of participation is anticipated. Therefore, 50,345 square
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feet or 2.52 (20,000 sq. ft office buildings) are expected take advantage of the
reduced permitting fees for green building.

With an assumed electric savings of 2.37 kWh/sf per year?8> and an assumed
gas savings of .95 kBtu/sf per year28é, this anticipated 50,345 square feet of
new office space will save 119,318 kWh and 47,828 kBtu per year.

Edison

Edison Twp. adds on average 232,512287 square feet of new office space, or
11.63 (20,000 sq. ft. office buildings) per year. In the introductory year an
80% level of participation is anticipated. Therefore, 186,010 square feet or
9.30 (20,000 sq. ft office buildings) are expected take advantage of the
reduced permitting fees for green building.

With an assumed electric savings of 2.37 kWh/sf per year?88 and an assumed
gas savings of .95 kBtu/sf per year28?, this anticipated 186,010 square feet of
new office space will save 440,844 kWh and 176,710 kBtu per year.

Fort Lee

The city of Fort Lee adds on average 124,31029 gquare feet of new office
space, or 6.22 (20,000 sq. ft. office buildings) per year. In the introductory
year an 80% level of participation is anticipated. Therefore, 99,448 square
feet or 4.97 (20,000 sq. ft office buildings) are expected take advantage of the
reduced permitting fees for green building.

With an assumed electric savings of 2.37 kWh/sf per year?9! and an assumed
gas savings of .95 kBtu/sf per year292, this anticipated 99,448 square feet of
new office space will save 235,692 kWh and 94,476 kBtu per year.

Howell Twp. .

Howell Twp. . adds on average 177,660293 square feet of new office space, or
8.88 (20,000 sq. ft. office buildings) per year. In the introductory year an 80%
level of participation is anticipated. Therefore, 142,128 square feet or 7.11
(20,000 sq. ft office buildings) are expected take advantage of the reduced
permitting fees for green building.

With an assumed electric savings of 2.37 kWh/sf per year?94 and an assumed
gas savings of .95 kBtu/sf per year29, this anticipated 142,128 square feet of
new office space will save 336,843 kWh and 135,022 kBtu per year.

Middletown

Middletown Twp. adds on average 91,89729 square feet of new office space, or
4.59 (20,000 sq. ft. office buildings) per year. In the introductory year an 80%
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level of participation is anticipated. Therefore, 73,518 square feet or 3.68
(20,000 sq. ft office buildings) are expected take advantage of the reduced
permitting fees for green building.

With an assumed electric savings of 2.37 kWh/sf per year?9” and an assumed
gas savings of .95 kBtu/sf per year298, this anticipated 73,518 square feet of
new office space will save 174,238 kWh and 69,842 kBtu per year.

Montclair

Montclair Twp. adds on average 35,93629 square feet of new office space, or
1.80 (20,000 sq. ft. office buildings) per year. In the introductory year an 80%
level of participation is anticipated. Therefore, 28,749 square feet or 1.44
(20,000 sq. ft office buildings) are expected take advantage of the reduced
permitting fees for green building.

With an assumed electric savings of 2.37 kWh/sf per year3 and an assumed
gas savings of .95 kBtu/sf per year30l, this anticipated 28,749 square feet of
new office space will save 68,135 kWh and 27,312 kBtu per year.

Parsippany - Troy Hills

Parsippany-Troy Hills Twp. adds on average 616,256302 square feet of new
office space, or 30.81 (20,000 sq. ft. office buildings) per year. In the
introductory year an 80% level of participation is anticipated. Therefore,
493,005 square feet or 24.65 (20,000 sq. ft office buildings) are expected take
advantage of the reduced permitting fees for green building.

With an assumed electric savings of 2.37 kWh/sf per year3%3 and an assumed
gas savings of .95 kBtu/sf per year3%4, this anticipated 493,005 square feet of
new office space will save 1,168,422 kWh and 468,355 kBtu per year.

Perth Amboy

The city of Perth Amboy adds on average 23,719305 square feet of new office
space, or 1.19 (20,000 sq. ft. office buildings) per year. In the introductory
year an 80% level of participation is anticipated. Therefore, 18,975 square
feet or .98 (20,000 sq. ft office buildings) are expected take advantage of the
reduced permitting fees for green building.

With an assumed electric savings of 2.37 kWh/sf per year3% and an assumed
gas savings of .95 kBtu/sf per year307?, this anticipated 18,975 square feet of
new office space will save 44,971 kWh and 18,026 kBtu per year.

Plainfield
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The city of Plainfield adds on average 32,06930% square feet of new office
space, or 1.60 (20,000 sq. ft. office buildings) per year. In the introductory
year an 80% level of participation is anticipated. Therefore, 25,655 square
feet or 1.28 (20,000 sq. ft office buildings) are expected take advantage of the
reduced permitting fees for green building.

With an assumed electric savings of 2.37 kWh/sf per year3® and an assumed
gas savings of .95 kBtu/sf per year310, this anticipated 25,655 square feet of
new office space will save 60,802 kWh and 24,372 kBtu per year.

West Orange

The city of West Orange adds on average 60,9613!! square feet of new office
space, or 3.05 (20,000 sq. ft. office buildings) per year. In the introductory
year an 80% level of participation is anticipated. Therefore, 48,769 square
feet or 2.44 (20,000 sq. ft office buildings) are expected take advantage of the
reduced permitting fees for green building.

With an assumed electric savings of 2.37 kWh/sf per year312 and an assumed
gas savings of .95 kBtu/sf per year313, this anticipated 48,769 square feet of
new office space will save 115,583 kWh and 46,331 kBtu per year.

Willingboro Twp.

The city of Willingboro Twp. adds on average 38,621314 square feet of new
office space, or 1.93 (20,000 sq. ft. office buildings) per year. In the
introductory year an 80% level of participation is anticipated. Therefore,
30,897 square feet or 1.54 (20,000 sq. ft office buildings) are expected take
advantage of the reduced permitting fees for green building.

With an assumed electric savings of 2.37 kWh/sf per year315 and an assumed
gas savings of .95 kBtu/sf per year316, this anticipated 30,897 square feet of
new office space will save 73,226 kWh and 29,352 kBtu per year.

Local Fiscal Impacts

Value
Lifetime of Major Building Components: 30317
Measure (Years) Policy: 5318
Annual Electric 2.37 kWh/sf/yr 319
Savings (MWh)
Annual Natural .95 kBtu/sf/yr 320
Gas Savings
Annual Peak Load
Reductions (kW)
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Gallons Reduced
VMT Reduced
Custom Conversion
(If gallons water -->
electricity, etc..)
Tax Credits ($)
Incentives ($)
Capital
Administrative
Costs ($)

Yearly
Administrative
Costs ($)

Capital Costs to
Municipality ($)
Yearly Costs to
Municipality ($)
Capital 2% increase in construction costs321
Incremental Costs
(%)

Yearly Incremental
Costs ($)

How to Do it
In order to meet this measure the municipality must:

1. Pass an ordinance that reduces permitting fees for new commercial
buildings and major renovations that achieve LEEDV3 Design &
Construction Silver certification, with the requirement of a minimum of 20%
better performance than ASHRAE 90.1-2007 under Energy & Atmosphere
Conservation Credit EA 1.

In adopting this green building ordinance, the municipality must consider the
following; 322

2. Involved representatives from existing volunteer boards, such as the
planning and zoning boards, environmental commission, and redevelopment
and housing agencies, as well as municipal staff, especially the zoning
official, construction code official, and planner should be involved with this
action.

3. Set a Timeframe. Adopting a green building ordinance will take between
one and three months.
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4. Take into account the Project Costs and Resource Needs:

Developing a green building ordinance will require municipal staff time;
however costs should be minimal and likely will be related to legal
professional fees.

5. Execute:

a. Municipalities should adopt a resolution that sets forth their intention
to encourage or require green design for commercial and residential
buildings. Note that a New Jersey municipality presently cannot
require compliance with a green building standard that exceeds the
State’s Uniform Construction Code, nor require green building
certification such as Leadership in Energy and Environmental Design
(LEED) or Energy Star.

b. What is allowable is for a municipality to encourage adherence to a
green building standard or guideline or to encourage green building
generally. It is also permissible to require specific green design
strategies or measures that do not fall under the State’s jurisdiction
regarding building codes or state or federal jurisdiction over appliance
standards. These typically impact site design rather than the building
itself.

c. This policy should encourage municipalities to think through how
green building can best be promoted given the environmental, political,
social priorities, and existing conditions of that municipality and
develop strategies that work for them.

d. The simplest thing for a municipality to do to satisfy this component is
to adopt a green building resolution. This resolution should assert the
municipality’s intent to increase green building in the public sector
through a combination of voluntary actions, required actions, and
educational actions.

e. In order to compensate for revenue lost through reduced permit fees,
the municipality should develop two construction fee formulas; one for
conventional building, and a second formula for green building. In
determining both formulas, the municipality must project an
anticipated level of participation in the reduced permit fee incentive.
Revenue lost from reduce permit fees can be recovered by raising
permit fees for conventional building.

Resources

Database of State Incentives for Renewables and Efficiency (DSIRE) - A
comprehensive source funding resources on state, local, utility, and federal
incentives can be found at www.dsireusa.org/
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New Buildings Institute. Core Performance Guide
www.advancedbuildings.net/corePerf.htm

U.S. Green Building Council www.usgbc.org

Sustainable Jersey www.sustainablejersey.com
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18. Improve energy efficiency in existing single-family homes.

A municipality may enact an ordinance that reduces permitting fees for
renovations/remodels to existing single-family homes that meet ICC-700-
2008 National Green Building Standard (Bronze) and meet energy
requirement of ICC-700-2008 National Green Building Standard (Silver).
For buildings constructed prior to 1980, existing single-family homes must
meet ICC-700-2008 National Green Building Standard (Silver) for the
GREEN REMODEL path.

Introduction

In order for a home to achieve ICC-700-2008 National Green Building
Standard323 (Silver) certification, a home must be designed to use 35% less
energy than a home that meets the 2006 International Energy Conservation

Code (IECC).324

Encouraging existing housing stock to reach these standards will encourage
responsible modifications to the municipality’s existing housing stock. With
this incentive in place, homeowners may be encouraged to either remain in
their current home or purchase an existing home. This decision will decrease
the amount of resources consumed for new residential construction.

Note: The certification standards of the New Jersey Home Performance with
Energy Star Program could be used to satisfy the energy efficiency component
of this guidance for existing residential buildings.

EE in Existing Residential Buildings

Municipal Government ommuni
Initial Municipal Costs ($) $ (24.865)

Rebate/Subsidv ($) $ 25.642
Net Capital Cost ($) $ (50.506)
Lifetime Municipal Costs ($) $ (24.865)

etime of Measure (Ye

2.038

6.201

20,423

3.304

$ 302.500
5.160

$ 39.120

avings (MWh

aving
al', ‘\‘\‘B )
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Costs/Impacts

Many building strategies such as using standard dimensioned materials,
planning for open office layouts, and design choices should be made early in
the design process to minimize cost premiums associated with green building.

The average premium for LEED silver certification is approximately 2%.325
With typical construction costs currently averaging around $150 per square
foot, cost premiums to achieve LEED silver certification are approximately $3
per square foot.

The homeowner will recover a portion of the additional expense in achieving
a higher level of sustainability from the reduced/waived permit fees and
energy cost savings. With current market conditions, prospective home
buyers are staying in one home for period of time. They will therefore be
more likely recover the remainder of their investment in energy efficiency as
they remain in this home for a longer period of time.

Scenario (building scale):

The average square footage of a single -family home constructed before 1980
1s approximately 1,800 square foot. The average square footage of a single-
family home constructed in 2008 has risen to approximately 2,750 square
foot.326

Assuming renovations to this home built before 1980 add an additional 450
square feet, this renovated home will total 2,250 square feet. New
construction costs average $150 per square foot. If an additional $75 per
square foot were budgeted to renovate the existing portions of the home,
renovation costs would total $202,500327. A 2% increase 1n construction cost
to implement green building components would add a premium of $4705 to
total construction costs.

The savings incentive for a 2,250 sq. ft. home will vary by municipality
depending on each municipalities permit fee multiplier. In estimating permit
fee savings, a .0075 permit fee multiplier will be assumed.328 This would
equate to a $1554.04 permit fee. If the municipality were to reduce the
permit fee in half for green buildings, developers would realize a savings of
$777.02

The remainder of savings will be realized through increased energy
efficiency.  Energy expenses average $ 0.14/kWh for electricity and
$1.07/therm for natural gas.329 With an assumed electric savings of 1.78
kWh/sf per year330 and an assumed gas savings of 2.78 kBtu/sf 33! per year,
this 2,250 sq. ft. home would save 4,005 kWh and 6,255 kBtu per year or 62.5
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therms332, This equates to a $560.07 savings in electricity expenses and a
$66.88 savings in natural gas expenses.

Assuming a permit fee reduction of $777.02 and annual energy cost savings
of $626.95, the simple payback for an additional $4705 in construction costs
1s 6.26 years.

Scenario (municipality-wide):

Based on participations rates of similar green building incentive programs
nationwide, assume a 5% annual increase in the percentage remodeling
projects that will take advantage of reduced permit fees for green buildings.

East Orange

By the time this ordinance is in place for four years, a 20% level of
participation is anticipated. The city of East Orange renovates on average,
82 units per year. 333 On this forth year, it is anticipated that 16 of the 82
units will take advantage of reduced permit fees. This will equate to a
$12,453.83 reduction in permit revenue for this municipality.

With a per home savings of 4,005 kWh and 6,255 kBtu per year, these 16
remodeled homes will save 64,080 kWh and 100,080 kBtu per year.

Edison

By the time this ordinance is in place for four years, a 20% level of
participation is anticipated. Edison Twp. renovates on average, 368 units
per year. 33¢ On this forth year, it is anticipated that 74 of the 368 units will
take advantage of reduced permit fees. This will equate to a $56,194.12
reduction in permit revenue for this municipality.

With a per home savings of 4,005 kWh and 6,255 kBtu per year, these 74
remodeled homes will save 296,370 kWh and 462,870 kBtu per year.

Fort Lee

By the time this ordinance is in place for four years, a 20% level of
participation is anticipated. The city of Fort Lee renovates on average, 182
units per year. 335> On this forth year, it is anticipated that 36 of the 182 units
will take advantage of reduced permit fees. This will equate to a $27,641.43
reduction in permit revenue for this municipality.

With a per home savings of 4,005 kWh and 6,255 kBtu per year, these eleven
remodeled homes will save 144,180 kWh and 225,180 kBtu per year.
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Howell

By the time this ordinance is in place for four years, a 20% level of
participation is anticipated. Howell Twp. renovates on average, 282 units
per year. 336 On this forth year, it is anticipated that 56 of the 282 units will
take advantage of reduced permit fees. This will equate to a $45,525.28
reduction in permit revenue for this municipality.

With a per home savings of 4,005 kWh and 6,255 kBtu per year, these eleven
remodeled homes will save 224,280 kWh and 350,280 kBtu per year.

Middletown

By the time this ordinance is in place for four years, a 20% level of
participation is anticipated. Middletown Twp. renovates on average, 164
units per year. 337 On this forth year, it is anticipated that 33 of the 164 units
will take advantage of reduced permit fees. This will equate to a $25,059.54
reduction in permit revenue for this municipality.

With a per home savings of 4,005 kWh and 6,255 kBtu per year, these eleven
remodeled homes will save 132,165 kWh and 206,415 kBtu per year.

Montclair

By the time this ordinance is in place for four years, a 20% level of
participation is anticipated. n Montclair Twp. renovates on average, 50338
units per year. On this forth year, it is anticipated that 10 of the 50 units
will take advantage of reduced permit fees. This will equate to a $7593.80
reduction in permit revenue for this municipality.

With a per home savings of 4,005 kWh and 6,255 kBtu per year, these eleven
remodeled homes will save 40,050 kWh and 62,550 kBtu per year.

Parsippany — Troy Hills

By the time this ordinance is in place for four years, a 20% level of
participation is anticipated. Parsippany-Troy Hills Twp. renovates on
average, 130 units per year. 339 On this forth year, it is anticipated that 26 of
the 130 units will take advantage of reduced permit fees. This will equate to
a $19,743.88 reduction in permit revenue for this municipality.

With a per home savings of 4,005 kWh and 6,255 kBtu per year, these eleven
remodeled homes will save 104,130 kWh and 162,630 kBtu per year.

Perth Amboy
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By the time this ordinance is in place for four years, a 20% level of
participation is anticipated. The city of Perth Amboy renovates on average,
96340 new units per year. On this forth year, it is anticipated that 19 of the 96
units will take advantage of reduced permit fees. This will equate to a
$14,428.22 reduction in permit revenue for this municipality.

With a per home savings of 4,005 kWh and 6,255 kBtu per year, these 19
remodeled homes will save 76,095 kWh and 118,845 kBtu per year.

Plainfield

By the time this ordinance is in place for four years, a 20% level of
participation is anticipated. The city of Plainfield renovates on average, 54
units per year.34l On this forth year, it is anticipated that 11 of the 54 units
will take advantage of reduced permit fees. This will equate to a $8353.18
reduction in permit revenue for this municipality.

With a per home savings of 4,005 kWh and 6,255 kBtu per year, these 11
remodeled homes will save 44,055 kWh and 68,805 kBtu per year.

West Orange

By the time this ordinance is in place for four years, a 20% level of
participation is anticipated. The city of West Orange renovates on average,
134 units per year. 342 On this forth year, it is anticipated that 27 of the 134
units will take advantage of reduced permit fees. This will equate to a
$20,503.26 reduction in permit revenue for this municipality.

With a per home savings of 4,005 kWh and 6,255 kBtu per year, these 27
remodeled homes will save 108,135 kWh and 168,885 kBtu per year.

Willingboro Twp.

By the time this ordinance is in place for four years, a 20% level of
participation is anticipated. Willingboro Twp. renovates on average, 94
units per year. 343 On this forth year, it is anticipated that 19 of the 94 units
will take advantage of reduced permit fees. This will equate to a $14,428.22
reduction in permit revenue for this municipality.

With a per home savings of 4,005 kWh and 6,255 kBtu per year, these eleven
remodeled homes will save 76,095 kWh and 118,845 kBtu per year.
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Local Fiscal Impacts

Value

Lifetime of Major Building Components: 20344
Measure (Years) Policy: 5345

Annual Electric 1.78 kWh/sf/yr 346

Savings (MWh)
Annual Natural 2.78 kBtu/sf/yr 347
Gas Savings
Annual Peak Load
Reductions (kW)
Gallons Reduced
VMT Reduced
Custom Conversion
(If gallons water -->
electricity, etc..)
Tax Credits ($)
Incentives ($)
Capital
Administrative
Costs ($)

Yearly
Administrative
Costs ($)

Capital Costs to
Municipality ($)
Yearly Costs to
Municipality ($)
Capital 2% increase in construction costs348
Incremental Costs
(%)

Yearly Incremental
Costs ($)

How to do It
In order to meet this measure the municipality must:

1. Pass an ordinance that reduces permitting fees for renovations to
existing residential buildings built prior to 1980 that meet the energy
requirement of ANSI 700 Silver.

Rutgers, The State University of New Jerse



Energy Plan for Middletown Township, NJ

In adopting this green building policy, the municipality must consider the
following;349

2. Involved representatives from existing volunteer boards, such as the
Planning and Zoning Boards, environmental commission, and redevelopment
and housing agencies, as well as municipal staff, especially the Zoning
Official, Construction Code Official, and planner should be involved with this
action.

3. Set a Timeframe: Timeframes to implement the components will vary;
however they can be pursued at the same time. Adopting a green building
policy will take between one and three months.

4. Take into account the Project Costs and Resource Needs:

Developing a green building policy will require municipal staff time; however
costs should be minimal and likely will be related to legal professional fees.

5. Execute:

a. Municipalities should adopt a resolution that sets forth their intention
to encourage or require green design for commercial and residential
buildings. Note that a New Jersey municipality presently cannot
require compliance with a green building standard that exceeds the
State’s Uniform Construction Code, nor require green building

certification such as Leadership in Energy and Environmental Design
(LEED) or Energy Star.

What is allowable is for a municipality to encourage adherence to a
green building standard or guideline or to encourage green building
generally. It is also permissible to require specific green design
strategies or measures that do not fall under the State’s jurisdiction
regarding building codes or state or federal jurisdiction over appliance
standards. These typically impact site design rather than the building
itself.

b. This policy should encourage municipalities to think through how
green building can best be promoted given the environmental, political,
social priorities, and existing conditions of that municipality and
develop strategies that work for them.

The simplest thing for a municipality to do to satisfy this component is

to adopt a green building resolution. This resolution should assert the
municipality’s intent to increase green building in the public sector
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through a combination of voluntary actions, required actions, and
educational actions.

c. In order to compensate for revenue lost through reduced permit fees,
the municipality should develop two construction fee formulas; one for
conventional building, and a second formula for green building. In
determining both formulas, the municipality must project an
anticipated level of participation in the reduced permit fee incentive.
Revenue lost from reduce permit fees can be recovered by raising
permit fees for conventional building.

Resources:

ANSI/NAHB/ICC. 2008. National Green Building Standard™ ICC-700
http://www.nahbgreen.org/Guidelines/ansistandard.aspx

Database of State Incentives for Renewables and Efficiency (DSIRE) - A
comprehensive source funding resources on state, local, utility, and federal
incentives can be found at www.dsireusa.org/

New Jersey Clean Energy Program http://www.njcleanenergy.com/

Rutgers Center for Green Building. 2009. New Jersey Green Home
Remodeling Guidelines Version 1.0.

www.greenbuildingrutgers.us/projects.asp?Level2ltemID=52

U.S. Green Building Council. 2009. Green Home Guide Website
www.greenhomeguide.com/

Sustainable Jersey www.sustainablejersey.com
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19. Encourage energy efficiency of existing commercial buildings

A municipal may enact a an ordinance that reduces permitting fees for
existing buildings that achieve LEED-Green Building Operation &
Maintenance (GBOM) Silver (v3) certification with minimum Energy Star

Portfolio Manager Score of 69 (required pre-requisite for GBOM certification).
350

Introduction

This measure provides an incentive for remodeling/retrofitting existing
commercial buildings to meet the standards set by an internationally
recognized green building system33, This certification will assure that a third
party has verified that this building was upgraded using energy-efficient and
green building strategies.

An Energy Star Portfolio Manager352 score of 69 indicates that a building
performs better than 69% of all similar buildings nationwide in terms of
energy consumption. A Dbetter performing building is less expensive to
operate, and causes fewer greenhouse gas emissions than a conventional
building.353

Presently, energy use from commercial and industrial buildings cost over
$200 billion per year. Nearly half of U.S. greenhouse gas emissions are
produced by commercial and industrial buildings, directly contributing to
global warming. Through achieving this higher level of performance, the
municipality is demonstrating commitment to reducing the amount of
greenhouse gas emissions produced by its existing commercial buildings.

EE in Existing Commercial Buildings

Municipal Government ommunitv-Wide
Initial Municipal Costs ($) 3 (72.866)
Rebate/Subsidv ($) 3 84,341
Net Capital Cost ($) 3 (157.208)
Lifetime Municipal Costs ($) 3 (72.866)

ifetime of Measure (Yea 0

4.851

15,528

53.836

10.452

$ 708.211
4,190

$ 21.592

Re

x Reduction b
P A~ &
1\
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Costs/Impacts

Many building strategies such as using standard dimensioned materials,
planning for open office layouts, and design choices made early in the design
process help to minimize cost premiums associated with green building.

The average premium for LEED for Existing Building (EB) silver certification
1s approximately $1.22 per square foot.354¢ With typical construction costs
currently averaging around $150355 per square foot, the cost to achieve
LEED-Green Building Operation & Maintenance (GBOM) Silver (v3)
certification with minimum Energy Star Portfolio Manager Score of 69 is
approximately $151.22 per square foot.

The owner can be motivated to use savings incurred from permitting fees,
reallocating the savings to any additional expense in achieving a higher level
of green building.

Scenario (building scale):

At $150 per square foot, renovations to a typical 20,000 sq. ft. office building
will cost approximately $3,000,000 in construction costs for typical
construction. A $1.22 increase per square foot in construction cost to
implement green building components would slightly increase this number to
$152.22 per square foot for total construction costs, raising total construction
cost to 3,044,400.

The savings incentive for a 20,000 sq. ft. office building will vary by
municipality depending on each municipalities permit fee multiplier. In
estimating permit fee savings, a .0075 permit fee multiplier will be
assumed.3%¢ This would equate to a $22,833 permit fee. If the municipality
were to reduce the permit fee in half for green buildings, developers would
realize a savings of $11,417.

The remainder of savings will be realized through increased energy
efficiency. With an assumed electric savings of 2.37 kWh/sf per year357 and
an assumed gas savings of .95 kBtu/sf per year38, this building would save
47,400 kWh and 19,000 kBtu, or 189.87 therms per year359,

Assuming a typical energy cost of $.14/kWh and $1.07/therm3¢0, this building
would save $6636 in electric savings and $203 in gas savings per year.
Assuming a permit fee reduction of $11,417 and an annual energy savings of
savings of $6,839; the simple payback for an additional $44,400 in
construction costs is 4.8 years.
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Scenario (municipality-wide):

Based on participations rates of similar green building incentive programs
nationwide, assume 80% of existing commercial projects will take advantage
of reduced permit fees for green buildings.

East Orange

The city of East Orange renovates on average 125,862361 square feet of
existing commercial space, or the equivalent of 6.29 (20,000 sq. ft. office
buildings) per year. In the introductory year it is anticipated that 100,690
square feet or 5.03 (20,000 sq. ft office buildings) will take advantage of the
reduced permitting fees for reducing heat island effect.

With an assumed electric savings of 2.37 kWh/sf per year362 and an assumed
gas savings of .95 kBtu/sf per year363, this anticipated 100,690 square feet of
new office space will save 238,635 kWh and 95,656 kBtu per year.

Edison

Edison Twp. renovates on average 465,02436¢ square feet of existing
commercial space, or the equivalent of 23.25 (20,000 sq. ft. office buildings)
per year. In the introductory year it is anticipated that 372,019 square feet
or 18.60 (20,000 sq. ft office buildings) will take advantage of the reduced
permitting fees for reducing heat island effect.

With an assumed electric savings of 2.37 kWh/sf per year365> and an assumed
gas savings of .95 kBtu/sf per year366, this anticipated 372,019 square feet of
new office space will save 881,685 kWh and 353,418 kBtu per year.

Fort Lee

The city of Fort Lee renovates on average 248,620367 square feet of existing
commercial space, or the equivalent of 12.43 (20,000 sq. ft. office buildings)
per year. In the introductory year it is anticipated that 198,896 square feet
or 9.94 (20,000 sq. ft office buildings) will take advantage of the reduced
permitting fees for reducing heat island effect.

With an assumed electric savings of 2.37 kWh/sf per year368 and an assumed
gas savings of .95 kBtu/sf per year36?, this anticipated 198,896 square feet of
new office space will save 471,320 kWh and 188,951 kBtu per year.

Howell Twp.

Howell Twp. renovates on average 355,320370 square feet of existing
commercial space, or the equivalent of 17.76 (20,000 sq. ft. office buildings)
per year. In the introductory year it is anticipated that 284,256 square feet
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or 14.21 (20,000 sq. ft office buildings) will take advantage of the reduced
permitting fees for reducing heat island effect.

With an assumed electric savings of 2.37 kWh/sf per year3" and an assumed
gas savings of .95 kBtu/sf per year3?2, this anticipated 284,256 square feet of
new office space will save 673,687 kWh and 270,043 kBtu per year.

Middletown

Middletown Twp. renovates on average 183,794373 square feet of existing
commercial space, or the equivalent of 9.19 (20,000 sq. ft. office buildings) per
year. In the introductory year it is anticipated that 147,035 square feet or
7.35 (20,000 sq. ft office buildings) will take advantage of the reduced
permitting fees for reducing heat island effect.

With an assumed electric savings of 2.37 kWh/sf per year3’ and an assumed
gas savings of .95 kBtu/sf per year3?>, this anticipated 147,035 square feet of
new office space will save 348,743 kWh and 139,683 kBtu per year.

Montclair

Montclair Twp. renovates on average 71,872376 square feet of existing
commercial space, or the equivalent of 3.59 (20,000 sq. ft. office buildings) per
year. In the introductory year it is anticipated that 57,498 square feet or 2.87
(20,000 sq. ft office buildings) will take advantage of the reduced permitting
fees for reducing heat island effect.

With an assumed electric savings of 2.37 kWh/sf per year3’” and an assumed
gas savings of .95 kBtu/sf per year378, this anticipated 57,498 square feet of
new office space will save 136,270 kWh and 54,623 kBtu per year.

Parsippany

Parsippany-Troy Hills Twp. renovates on average 1,232,51237 square feet of
existing commercial space, or the equivalent of 61.63 (20,000 sq. ft. office
buildings) per year. In the introductory year it is anticipated that 986,010
square feet or 49.30 (20,000 sq. ft office buildings) will take advantage of the
reduced permitting fees for reducing heat island effect.

With an assumed electric savings of 2.37 kWh/sf per year38® and an assumed
gas savings of .95 kBtu/sf per year3s!, this anticipated 986,010 square feet of
new office space will save 2,336,844 kWh and 936,710 kBtu per year.

Perth Amboy

The city of Perth Amboy renovates on average 47,438382 square feet of
existing commercial space, or the equivalent of 2.37 (20,000 sq. ft. office
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buildings) per year. In the introductory year it is anticipated that 37,950
square feet or 1.89 (20,000 sq. ft office buildings) will take advantage of the
reduced permitting fees for reducing heat island effect.

With an assumed electric savings of 2.37 kWh/sf per year383 and an assumed
gas savings of .95 kBtu/sf per year3$4, this anticipated 37,950 square feet of
new office space will save 89,942 kWh and 36,053 kBtu per year.

Plainfield

The city of Plainfield renovates on average 64,138385 square feet of existing
commercial space, or the equivalent of 3.20 (20,000 sq. ft. office buildings) per
year. In the introductory year it is anticipated that 51,310 square feet or 2.57
(20,000 sq. ft office buildings) will take advantage of the reduced permitting
fees for reducing heat island effect.

With an assumed electric savings of 2.37 kWh/sf per year386 and an assumed
gas savings of .95 kBtu/sf per year3®?, this anticipated 51,310 square feet of
new office space will save 121,605 kWh and 48,745 kBtu per year.

West Orange

The city of West Orange renovates on average 121,922388 gquare feet of
existing commercial space, or the equivalent of 6.10 (20,000 sq. ft. office
buildings) per year. In the introductory year it is anticipated that 97,538
square feet or 4.87 (20,000 sq. ft office buildings) will take advantage of the
reduced permitting fees for reducing heat island effect.

With an assumed electric savings of 2.37 kWh/sf per year38 and an assumed
gas savings of .95 kBtu/sf per year39, this anticipated 97,538 square feet of
new office space will save 231,165 kWh and 92,661 kBtu per year.

Willingboro Twp.

Willingboro Twp. renovates on average 77,242391 gquare feet of existing
commercial space, or the equivalent of 3.87 (20,000 sq. ft. office buildings) per
year. In the introductory year it is anticipated that 61,794 square feet or 3.10
(20,000 sq. ft office buildings) will take advantage of the reduced permitting
fees for reducing heat island effect.

With an assumed electric savings of 2.37 kWh/sf per year392 and an assumed
gas savings of .95 kBtu/sf per year393, this anticipated 61,794 square feet of
new office space will save 146,452 kWh and 58,704 kBtu per year.

Local Fiscal Impacts
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Value
Lifetime of | Major Building Components: 30394
Measure (Years) Policy: 539

Annual Electric | 2.37 kWh/sf/yr 39
Savings (MWh)
Annual Natural | .95 kBtu/sf/yr 397
Gas Savings
Annual Peak Load
Reductions (kW)
Gallons Reduced
VMT Reduced
Custom Conversion
(If gallons water -->
electricity, etc.)

Tax Credits ($)
Incentives ($)
Capital
Administrative
Costs ($)

Yearly
Administrative
Costs ($)

Capital Costs to
Municipality ($)
Yearly Costs to
Municipality ($)
Capital 2% increase in construction costs398
Incremental Costs
(%)

Yearly Incremental

Costs ($)

How to Do it

In order to meet this measure the municipality must enacts an ordinance
that reduces permitting fees for existing buildings that achieve LEED-Green
Building Operation & Maintenance (GBOM) Silver (v3) certification with
minimum Energy Star Portfolio Manager score of 69 (required pre-requisite
for GBOM certification)

In adopting this green building ordinance, the municipality must consider the
following; 399
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1. Involve representatives from existing volunteer boards, such as the
planning and zoning boards, environmental commission, and redevelopment
and housing agencies, as well as municipal staff, especially the zoning
official, construction code official, and planner should be involved with this
action.

2. Set a Timeframe: Adopting a green building policy will take between one
and three months.

3. Take into account the Project Costs and Resource Needs:

Developing a green building policy will require municipal staff time; however
costs should be minimal and likely will be related to legal professional fees.

4. Execute:

a. Municipalities should adopt a resolution that sets forth their intention
to encourage or require green design for commercial and residential
buildings. Note that a New Jersey municipality presently cannot
require compliance with a green building standard that exceeds the
State’s Uniform Construction Code, nor require green building

certification such as Leadership in Energy and Environmental Design
(LEED) or Energy Star.

What is allowable is for a municipality to encourage adherence to a
green building standard or guideline or to encourage green building
generally. It is also permissible to require specific green design
strategies or measures that do not fall under the State’s jurisdiction
regarding building codes or state or federal jurisdiction over appliance
standards. These typically impact site design rather than the building
itself.

b. This policy should encourage municipalities to think through how
green building can best be promoted given the environmental, political,
social priorities, and existing conditions of that municipality and
develop strategies that work for them.

The simplest thing for a municipality to do to satisfy this component is
to adopt a green building resolution. This resolution should assert the
municipality’s intent to increase green building in the public sector
through a combination of voluntary actions, required actions, and
educational actions.
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c. In order to compensate for revenue lost through reduced permit fees,
the municipality should develop two construction fee formulas; one for
conventional building, and a second formula for green building. In
determining both formulas, the municipality must project an
anticipated level of participation in the reduced permit fee incentive.
Revenue lost from reduce permit fees can be recovered by raising
permit fees for conventional building.

Resources:

Database of State Incentives for Renewables and Efficiency (DSIRE) - A
comprehensive source funding resources on state, local, utility, and federal
incentives can be found at www.dsireusa.org/

U.S. EPA Energy Star Portfolio Manager Tool

http://www.energystar.gov/index.cfm?c=evaluate performance.bus portfoliom
anager

US. EPA Energy Star. 2008. Building Upgrade Manual.
http://www.energystar.gov/index.cfm?c=business.bus upgrade manual

Leonardo Academy. 2008. The Economics of LEED for Existing Buildings

http://redesign.leonardoacademy.org/download/2009-5-
29RevisedReportEconomicsLEED EB.pdf

U.S. Green Building Council www.usgbc.org

Sustainable Jersey www.sustainablejersey.com
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20. Adopt energy audit policy for existing municipal buildings

Introduction

A municipality may adopt a policy that requires an energy audit to be
performed for all municipally-owned and operated facilities every five to
seven years. An energy audit establishes where and how energy is being used
in buildings and facilities, and identifies opportunities for energy and cost
savings. The audit process itself does not reduce energy use, but reveals
opportunities and provides guidance on cost-effective practices and
technologies that can improve energy efficiency.

Recommendations in an energy audit can range from improved energy data
management, to appropriate energy-saving technologies, to structural
improvements and system retrofits, to behavior change strategies for energy
conservation. See Energy Conservation Measures (ECMs) for 10 commonly
recommended and implemented ECMs that have paybacks of 7 years or less.

Improve Existing Municipal Buildings (All ECMs Combined)
Municinal Government itv-

Initial Municipal Costs ($) 3 12.853
Rebate/Subsidv ($) 3 16.810
Net Capital Cost ($) 3 (3.957)
Lifetime Municinal Costs ($) 3 12,853
Lifetime of Measure (Years) 18.7
CO2 Reductions (Tons) 1.758 1.758
NOx Reductions (I.bs) 5.539 5.5639
S0O2 Reductions (ILbs) 18910 18910
Electricitv Savings (MWHh) 3.177 3177
Electricitv Savings ($) $ 2627591 $ 262.759
Natural Gas Savings (MMBtu) 2.128 2,128
Natural Gas Savings ($) 3 156901 $ 15.690
Costs/Impacts

A typical energy audit price tag ranges from18 to 50 cents per square foot for
facilities with less than 50,000 square feet of conditioned area, to about 12
cents per square foot for larger facilities (e.g., greater than 250,000 square
feet), to 10 cents per square foot for very large facilities (e.g., greater than one
million square feet).400 Some Energy Service Companies may charge per
square foot and on a sliding scale. Others may build the audit fee into an
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energy 1improvement package that includes the cost of the audit,
recommendations, and labor and materials for implementing the
recommendations.

For example, the Township of Montclair conducted a comprehensive energy
audit for all of their municipal buildings in 2005. The audit resulted in the
following energy and cost saving measures:

e Upgrade of the heating/cooling/ventilating system in the Municipal
Building, dramatically increasing the energy-efficiency of the space
while improving comfort inside the offices;

e Installation of occupancy sensors for all possible light switches in that
building, reducing waste of electricity and money;

¢ Retrofitting high-efficiency lighting for the Community Services and
Municipal Buildings.

Montclair estimates that 1if all of the audit recommendations are
implemented, they could save taxpayers as much as $100,000 per year.

Scenario: (Building Scale)

A typical energy audit conducted on a 20,000 square foot municipal building
will cost $3,600 to $10,000.

Local Fiscal Impacts

Value

Lifetime of Five to seven years0!

Measure (Years)

Annual Electric Depends on Energy Conservation Measures (ECMs)

Savings (MWh) implemented. See 10 common ECMs.

Annual Natural Depends on Energy Conservation Measures (ECMs)

Gas Savings implemented. See 10 Common ECMs.

(MMBtu)

Annual Peak Load

Reductions (kW)

Gallons Reduced

VMT Reduced

Custom Conversion

(If gallons water -->

electricity, etc..)

Tax Credits ($)

Incentives ($) The BPU Office of Clean Energy Municipal Energy
Audit Program will pay 75% or more of the total cost
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of the audit if certain conditions are met402

Capital
Administrative
Costs ($)
Yearly
Administrative
Costs ($)
Capital Costs to 18 to 50 cents per square foot for facilities with less
Municipality ($) than 50,000 square feet of conditioned area.

Yearly Costs to
Municipality ($)
Capital
Incremental Costs
(%)

Yearly Incremental
Costs ($)

How to Do it

1. Create an energy audit team made up of the municipal business
administrator as well as facilities, environmental, and maintenance staff.

2. Apply for funding from the NJ Board of Public Utilities (BPU)
Municipal/Local Government Energy Audit Program.
www.njcleanenergy.com/lgea

3. If approved for funding, follow the BPU’s requirements for hiring
an Energy Service Company (ESCO) and conducting a municipal
energy audit on eligible facilities owned and operated by the municipality.

4. Work with the ESCO to collect facility information and 12
consecutive months of utility data (for electricity, natural gas, heating
fuel, and water/sewer accounts).

5. Review the energy performance report. Meet with the ESCO to
discuss energy efficiency implementation recommendations. If one or more
facilities receive an ENERGY STAR rating of 75 or higher, see the
Sustainable Jersey action for ENERGY STAR Buildings for recognition and
points.

6. Apply for funding from the NJ Clean Energy Program to partially
cover the costs of implementing recommendations.
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7. Submit documentation to secure remaining funding from the BPU
municipal energy audit program to cover the costs of the audit.

Conducting a municipal energy audit is also a priority action for achieving
certification under Sustainable Jersey™. For step-by-step guidance on how to
conduct a municipal energy audit, visit the Sustainable Jersey™ website and
download the FEnergy Audits for Municipal  Facilities  Tool
(www.sustainablejersey.com/action.php?pagename=act3tb&actid=1)

Resources

Links to programs, incentives, and examples/models (optional)
Funding Resources:

BPU Municipal/Local Government Audit program
www.njcleanenergy.com/lgea, or call 1-866-NJSMART (1-866-657-6278)
The Local Government Energy Audit program pays 75% of the audit fee with
the remaining 25% depending on the energy efficiency measures installed
and the energy efficiency rebates received after the audit is completed.
Maximum of $100,000 per local government agency per year.

Database of State Incentives for Renewables and Efficiency
http://www.dsireusa.org/

New Jersey Smart Start Buildings
http://www.njcleanenergy.com/commercial-industrial/programs/programs

Education/Training Resources:

Sustainable Jersey — Energy Audits for Municipal Facilities Tool

http://www.sustainablejersey.com/action.php?pagename=act3tb&actid=1

The Board of Public Utilities’ Teaching Energy Awareness with Children’s
Help (TEACH) program will assist schools in collecting basic building
characteristics and evaluating the data while providing a hands-on learning
experience for students.
http://www.njcleanenergy.com/commercial-industrial/programs/teach

U.S. EPA, ENERGY STAR Portfolio Manager- an online energy tracking and
benchmarking tool: https://energystar.gov/istar/pmpam/

Energy Star for Local Government
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http://www.energystar.gov/index.cfm?c=government.bus government local

NdJ Department of Environmental Protection Office of Planning and
Sustainable Communities (2007) "How to Conduct an Energy Audit: A Short
Guide for Local Governments and Communities."
http://www.nj.gov/dep/opsc/docs/conduct an energy audit.pdf

Sample Request for Proposals (RFPs) to hire professional energy
auditing services:

Montclair’s Energy Audit RFP
http://www.njssi.org/uploaded_documents/MontclairEnergyAuditRFP.doc
Princeton’s Energy Audit RFP
http://www.njssi.org/uploaded_documents/PrincetonRFPenergyaudit.doc

General Resources on Action Topic:

Department of Energy- Energy Efficiency and Renewable Energy (EERE)
http://www.eere.energy.gov/

Energy Information Administration
http://www.eia.doe.gov/
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21. Use Energy Star Appliances and Office Equipment
Introduction

If every home office product purchased in the U.S. this year were ENERGY
STAR qualified, Americans would save $200 million in annual energy costs
while preventing almost 3 billion pounds of greenhouse gases — equivalent to
the emissions of 250,000 cars.403 This fact alone is an important reminder
that everyone can do their part to be more environmentally conscious by
using appliances and office equipment that are more energy efficient.

Computers and electronics account of 7.7% of energy use in a typical office
building.404 Replacing conventional appliances and office equipment at the
end of their useful life with ENERGY STAR labeled products can save money
through reduced energy costs. ENERGY STAR products are 10-25% more
efficient than required by the federal standard.40>

ECM - Energy Star Appliances & Office Equipment
NMyniein OVoarnman 01

Initial Municipal Costs ($) $ 1.240
Rebate/Subsidv ($) 3 50
Net Capital Cost ($) $ 1.190
Lifetime Municipal Costs ($) 3 1.240
Lifetime of Measure (Years) 4
CO2 Reductions (Tons) 8 8
NOx Reductions (ILbs) 27 27
S0O2 Reductions (ILbs) 97 97
Electricitv Savings (MWh) 14 14
Electricitv Savings ($) 3 1672 19% 1.672
Natural Gas Savings (MMBtu) 0 -
Natural Gas Savings ($) 3 - $
Costs/Impacts

All estimates based on the following per unit costs:
30.14/kWh, $10.66/MMBtu, $1.07/therm

The following data has been collected from various ENERGY STAR cost
savings calculators. The products listed in the table show expected energy
savings by switching from a conventional product to an ENERGY STAR
product. The examples include common appliances and office equipment
found in existing municipal buildings but is not exhaustive. When it is time
to replace appliances or office equipment or if new products are to be
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purchased consider purchasing ENERGY STAR labeled products whenever
possible. Note: Annual Electric Savings (MWh) are calculated per unit.

Scenario: 20,000 sq. ft. building
Annual electric savings =

1 computer server: 800 kWh/yr
10 desktops (CPU): 1,375 kWh/yr
10 monitors (LCD): 184 kWh/yr
2 refrigerators: 266 kWh/yr

2 water coolers (hot/cold): 723
kWh/yr

Total: 3,347 kWh/yr

Annual cost savings =
1 computer server: 800 kWh/yr *
0.14 kWh = $112

10 desktops (CPU): 1,375 kWh/yr
* 0.14kWh = $192.50

10 monitors (LCD): 184 kWh/yr *
0.14kWh = $25.76

2 refrigerators: 266 kWh/yr *
0.14 kWh= $37.24

2 water coolers (hot/cold): 723
kWh/yr * 0.14 kWh = $101.22

Total: $468.58
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Local

Fiscal Compute | Desktops | Monitor Refricerator Water
- r servers | (CPU) (LCD) g Coolers
Lifetime of | 3 years | 4 years (1renevg;l§11r
Measure (estimate) | (warranty) |4 years40s 12 years409
e contract
(Years) 406 407 )
period)410
a) 134.6 a)
KWh (Idle) actil(gl KWh| a1 cWh/unit | ) 3615
b) 0.4 kWh | 25 oW | 4 kWh/unit
Annual (Sleep) (Slee ) af the | (Hot/Cold
Electric 800 c) 2.5 kWh 0 ; 5 kWh conventional | Water)
Savings kWh#1! (Off) Off) ) model is | b) 47.5
(kWh) d) Total = _ | upgraded to | kWh/unit
d) Total =
137.5 18.4KkWh/unit the same ES | (Cold
kWh/unit |, ~° qualified Water)
412 model)
Incentives $50 Cash
($) Back4l5
Computer
Server (1): .
Capital $630- %?ngzmt
Cosu e | oS O it || $189/unit ENERGY _$1180/un
Municipali | Cost it
ty (%) Premium STAR
16) refrigerator
Hot/Cold:
Yearly renta
Costs to
. ... | None None None None cost/yr417
Municipali X
ty ($) Cold: $168
rental
cost/yr
. (ES Qualified
Capital $30 Cost gng“aéllﬁlef Unit $1180 -
Increment | Premium $42 C VS{:. 1) Conventional $0419
al Costs ($) | 418 SONVENHONAY | Unit $1150) =
= $78
$30
Average 0.27 2.18 193 194 125
Paybacki?0 | yearst! yearsiz? 30.28 years 1.61 years N/A
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How to Do it

1. Create a list of all appliances in the building, noting how many units there
are of each appliance.

2. Evaluate whether older appliances may be replaced by an ENERGY
STAR product; evaluate whether most common appliances may be replaced by an

ENERGY STAR product.

3. Follow instructions provided with each appliance or contact a
professional for installation assistance.

For helpful tips and information regarding the ENERGY STAR labeled products in
the table above, refer to the ENERGY STAR website for ‘Office Equipment’:

http://www.energystar.gov/index.cfm?fuseaction=find a product.showProductCateg
ory&pew code=OEF

For Appliances’:

http://www.energystar.gov/index.cfm?c=appliances.pr _appliances

These websites also have information for other ENERGY STAR labeled products
that could also be used in a municipal building. The websites provided also have
information regarding stores that sell ENERGY STAR products and if there are
special offers/rebates for purchasing certain appliances and/or equipment in your
area. The Calculators (.xls files) under the footnotes will also provide assistance for
determining your specific energy and cost savings for your specific building.

Resources

Special Offers and Rebates426

The links below include websites external to the “energystar.gov”’ domain.

Special
Sponsor Offer/Rebat|Products Dates

e
New Jersey Office of Clean|Rebate, Freezers, Refrigerators &|Ongoing
Energy Mail-in, Freezers
877-270-3520 Recycling
Get 330 cash back for recycling your refrigerator or freezer. You must own the
refrigerator or freezer, it must be in working condition, and it must be between 10
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and 30 cubic feet in size. You must be a New Jersey resident and a customer of
Atlantic City Electric, Jersey Central Power & Light, PSE&G, or Rockland Electric
Company. For more information, visit the web site.

U-Line Corporation Dollar Freezers, Refrigerators &|01/01/2010
Incentive: Freezers 05/31/2010
Other

Receive a complimentary commercial-style handle with the purchase of any Echelon
series stainless steel model. This is a savings of $50. Visit www.u-line.com for more

details.

Dacor (Distinctive |Dollar Freezers, Refrigerators &|01/01/2010

Appliance Corp.) Incentive: Freezers 03/31/2010
Other

The Dacor Get It While It's Hot free product event offers consumers who purchase a
qualifying Dacor package the opportunity to receive a free eligible reward appliance.
This is a possible savings of up to $4,670. Examples of select ENERGY STAR®
qualified products include the EPICURE 36" Freestanding Cabinet Depth
Refrigerator. For more details, please see http://www.dacor.com/hot.aspx or call 1-
800-793-0093 to find the Dacor dealer nearest you.

Special
Offer/Rebate

Public Service Electric|Rebate - Instant,|Light  Fixtures, @ CFL|Ongoing
& Gas Company|Dollar Incentive:|Bulbs

Sponsor Products Dates

(PSE&G) Other
ASKO Appliances Inc. |Rebate - Mail-in |Dishwashers 01/01/2010

06/30/2010

Get a $100 rebate for purchasing an eligible ENERGY STAR qualified dishwasher.
Rebate offer is limited to one rebate per certificate on models D5122XXL and
D5223XXL, purchased from an authorized retailer. May not be available in all
markets. Contact your local distributor with questions.

You may be eligible for federal tax credits if you make energy-efficient
improvements to your home. Read more about federal tax credits for energy-efficient
improvements:

http://www.energystar.gov/index.cfm?c=products.pr tax credits
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22. Install Boiler Controls for HVAC system

Introduction

Climate control accounts for about 41 percent of an office building's total electrical
energy consumption - almost double that of any other building system. Because
daily high temperatures coincide with peak energy use, climate control equipment
operates at its highest capacity during the most expensive utility rate time.427 Thus,
the efficiency of the HVAC system is essential to energy and cost savings.

Replacing entire HVAC systems can be expensive. There are ways to improve the
performance of an existing system if it is not yet time to replace it. Installing a
dynamic boiler control in a water/steam-distribution system is a relatively low-cost
alternative to increasing the energy efficiency of an entire, existing system.

Energy is saved by adjusting the burner _
run pattern to match the system’s heat

load. The controller determines the T L IBT i

heat load by wusing a strap-on e o B
temperature sensor that monitors the ooo

boiler’s hot water supply temperature f§-— w 1 v

and the rate this temperature 1is | tekmar g ==
changing. Depending on the measured [| "5 e EREEEETT Y

load, the burner is adjusted so that the

boiler uses less fuel to generate the
required amount of hot water. This
action 1s similar to the industry- http://www.tekmar contr ol s.com/prod/260.s
accepted method of outdoor air html

temperature reset control, but does not require an outdoor air temperature
sensor. 428

Figure 3- Sample Control readout
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[=3

ECM - Boiler Controls for HVAC Systen

Munieipal Government
Initial Municipal Costs ($) $ 5.000
Rebate/Subsidv ($) 3 -
Net Capital Cost ($) $ 5.000
Lifetime Municinal Costs ($) $ 5.000
Lifetime of Measure (Years) 15
CO2 Reductions (Tons) 88 88
NOx Reductions (I.bs) 138 138
S0O2 Reductions (I.bs) 0] -
Electricitv Savings (MWh) 0
Electricitv Savines ($) 3 - $ -
Natural Gas Savings (MMBtu) 1.500 1.500
Natural Gas Savings ($) 3 119691 §$ 11.969
Costs/Impacts

All estimates based on the following per unit costs:
$0.14/kWh, $10.66/MMBtu, $1.07/therm

Scenario: Consider an existing boiler working at 60% efficiency that uses natural
gas in a 20,000 sq. ft. building. Installing a boiler controller will yield the following
annual costs, savings and impacts:

Minimum reduction in fuel consumption by installing dynamic boiler controllers:
10%429

Average cost of natural gas in NJ:

$1.07/therm

Estimated consumption of natural gas in medium (20,000sq.ft.) commercial
building:

10,000 therms430
Annual energy savings=10% * 10,000 therms = 1,000 therms
Annual cost savings = $1.07 * 1,000 therms = $1,070

Local Fiscal Impacts

Boiler Controls

Lifetime of
Measure (Years)
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Annual Electric
Savings (MWh)

Annual Natural
Gas Savings
(MMBtu)

1000 therms

Tax Credits ($)

Incentives ($)

Capital Costs to
Municipality ($)

$2.500 + $2,500 = $5,000431
(material + labor)

Average
Payback

4.67 years*32

A basic rule of thumb is that for every 10kWh saved, 7.3lbs of GHG emissions are

reduced.433

Social and Environmental Impacts

Annual Lifetime
Government | Communit | Governme | Community-
y-wide nt wide

GHG reduction 21,396.3
1bg434

kWh/Therms/gallons | 1,000

reduced thermgs435

Criteria Air

Pollutants

Other

How to Do it

For additional information on Boiler Controller systems:

1. Boiler Reset Control
2. Boiler Sequence Control

Case Studies
. Swinerton, Inc., California

http://www .fypower.org/bpg/case_study.html?b=offices&c=Swinerton%2c_Inc.

Incentives
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e Database for State Incentives for Renewables &  Efficiency
http://[www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=NdJ18F&re
=1&ee=1

e NJ State Incentives and Resources Program
http://www1.eere.energy.gov/industry/about/state_activities/incentive_search.
asp?ac=su

Resources

Washington State University “Energy Efficiency Fact Sheet” on boiler combustion
monitoring and oxygen trim systems

http://www.energy.wsu.edu/documents/engineering/boiler _comb.pdf

Rutgers, The State University of New Jersey ~ 138


http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=NJ18F&re=1&ee=1
http://www1.eere.energy.gov/industry/about/state_activities/incentive_search.asp?ac=su
http://www.energy.wsu.edu/documents/engineering/boiler_comb.pdf

Energy Plan for the [City’s or Township’s name]

RENEWABLE ENERGY MEASURES

1. Increase Photovoltaic Solar Capacity
2. Transition to Green Vehicle Fleets

3. Enact a Small Wind Energy Ordinance to Enable Greater Wind Energy
Generation
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1. Increase Photovoltaic Solar Capacity

Municipalities may choose to be leaders in the installation of photovoltaic (PV) solar
capacity by installing solar panels at municipal sites. Increasing the municipality’s
solar energy capacity may increase the amount of green energy going into the
electric grid, decrease a facility’s carbon footprint, reduce electric bills for a facility,
or any combination of such benefits. With solar energy, the reduced reliance on
utility-provided electricity comes without incurring any reliability risk as the
municipal buildings remain grid-tied and served by the local utility.

Rather than owning the PV systems outright, a municipality can serve as a host site
for PV systems and leave the financing, ownership, operation, and maintenance to a
third party provider or the local utility (hereafter referred to as the provider).436
This will likely be the most financially feasible options for increasing PV capacity on
government buildings and lands. Under this scheme, the municipality enters into a
long term service contract — also known as a power purchase agreement (PPA) —
with the provider to purchase the solar electricity produced on its property.437 A
PPA 1is usually written for 15 — 25 years43® and sets the price of the clean energy
produced onsite at, or below, the facility’s current electric utility rate.439440 This
price will then escalate annually at some fixed, pre-determined rate, typically
around 3 percent.44l To be clear, this price only applies to the portion of electricity
consumed by the host site that is produced by the PV installation. The remaining
load is met with electricity supplied by the utility at the host’s normal electric rate.
While it is unclear whether the PPA will ultimately reduce the municipality’s
electric bills, this arrangement hedges against volatile energy markets by supplying
the municipality with a portion of its electricity at a known price for the duration of
the PPA 442

In addition to greater predictability of electricity costs, there are a number of other
benefits to using a PPA as a means of deploying solar electricity across municipal
sites. All, or most, of the upfront costs that the municipality would have faced as an
owner of a PV system are eliminated. Installation and O&M costs, as well as the
performance risk, are all shifted to the provider. If the PPA is written such that the
host pays only for the electricity produced, the provider has a large incentive to
ensure that the PV system is operating at maximum capacity. Additionally, since
the provider is a taxable entity, it can take advantage of certain state and federal
incentives that are only available to tax-paying entities interested in owning solar
systems. These incentives lower the overall cost of the project to the provider,
which may in turn be reflected in a lower PPA price for electricity generated on-
site.443
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Increase photovoltaic solar capacity

Municinal Government

Initial Municinal Costs ($) $
Rebate/Subsidv ($) $
Net Capital Cost ($) $
Lifetime Municinal Costs ($) $

Lifetime of Measure (Years)
CO2 Reductions (Tons)
NOx Reductions (I.bs)

S0O2 Reductions (I.bs)
Electricitv Savines (MWh)
Electricitv Savines ($) $ - $
Natural Gas Savines (MMBt1)
Natural Gas Savines ($)

Costs/Impacts

The cost, energy, and emissions impacts detailed below illustrate the costs and
savings associated with the PPA solar electricity model. Again, there may be high
labor costs associated with the negotiation of a PPA, but those costs are not
quantified in this analysis. The tax benefits received by the provider are also not
included in this analysis as they do not directly affect the municipal host. The
analysis performed here also assumes that the municipality does not accept an
early buyout option, but rather remains a host for the entirely of the PPA.

Local Fiscal Impacts of a PPA

Lifetime of measure

15 years*4¢

Initial Cost $0
Rebate %0
Cost after Rebate $0

Annual Savings/Cost

Price of Electricity (Utility
Provided)

Expected Elec. Utility Rate Price
Escalator

PV Electricity

PV Price Escalator

from model
2.7%445

5% below Price of
Elec.446
30,447

Years to Payback

Net Present Value

Energy and Emissions Impacts448

‘ Energy impacts

[ Per 100 kW | |
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(annually) system
Electricity off-sets 118.26
MWh449,450

Natural Gas off-sets | N/A
Emissions Savings Per
(lifetime) participant

CO2

NOx

SO2

How to do it:451

1. A number of decisions must be made regarding ownership and
financing options. Towns may choose to own the systems that are installed
or serve as a host for the solar panels, but leave the ownership and operation
of the system to a third party. Assuming towns elect to host solar
installations, the following steps apply.

2. Understand that the provider must have access to all facilities that
will be hosting a PV system for the duration of the PPA. A
municipality will want to consider the security implications of such access.

3. The municipality will need to allocate sufficient resources to employ
knowledgeable lawyers and other personnel to negotiate a sound contract.452
The transaction and legal costs of negotiating and implementing a PPA can
sometimes be very high.

4. For a PPA project to be cost-effective, the project should be at least
100kW (either on a single structure or smaller projects on numerous facilities
that cumulatively add up to 100kW).453.454 An installation of this size will
require approximately 10,000 square feet of space on a roof, parking structure,
or space for mounting it in a field.455

5. It is also important for the municipality to realize that as a host, not an
owner, it may not be able to claim the SRECs produced by the PV system and
therefore it cannot claim to be powered by green energy. If the municipality
retains ownership of the SRECs under the PPA, the negotiated PPA electricity
price will likely be higher to reflect the lost SREC revenue stream that the
provider would have otherwise captured.456

6. Additionally, when negotiating the PPA the municipality should be
wary of PV price escalators that increase drastically after the first 6 years
(once the provider has realized all the tax benefits) that sometimes exist to
encourage an early buyout.

7. Site assessment is an important first step in deploying solar energy.
While possibly most cost-effective, site assessment does not need to be carried
out independently by the municipality. The selected provider should lead or
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at least aid in this effort, but the municipality will need to be a supportive
partner. Facility managers at the host sites should be enlisted as partners to
ensure that the provider has appropriate access to the site and serve as an on-
site contact. Overall, the municipality may want to consider the following
questions:

a. How does solar fit into your long-term strategy?

b. Will the facility in question remain government-owned for 15 years or

more?

c. What is the condition of the installation site? Does the roof need to be
replaced?

d. What is your electric load profile and what impact will solar have on
t?

8. Standardize solicitations for solar installations. In order to obtain a
PPA provider that best matches the municipality’s needs, the town should
release a request for proposals (RFP) or a request for qualifications (RFQ).
Third party providers and utilities should be eligible to respond.
Standardizing the solicitation process, forms, and evaluation criteria will
help streamline this process. These documents typically specify the
requirements for the installation, such as system size or energy output,
technology type, installation location, and cost range. They can also include
information needed to submit a proposal, such as the facility’s energy load
data, electrical or water heating schematics, building plans, and permitting
requirements. After a predetermined solicitation period, a committee
typically evaluates bids and chooses a developer that meets the specified
requirements. Specific steps suggested by the U.S. Department of Energy’s
Solar America Cities project include457:

a. Identify the city or county departments that you’ll be working with
and understand their RFP/RFQ processes.

b. Determine whether changes can be made to the existing RFP process
to create a solar-specific RFP/RFQ.

c. Develop the criteria and process for evaluating bids.

d. Consider which elements should be specified by the RFP issuer and
which should be left to responders to specify.

1. Require companies submitting proposals use a nationally
recognized modeling tool to estimate the energy output of the
system. This allows for an equitable comparison of bids.

1. Require a shading analysis report for each proposed location
so you understand the potential system output at each
proposed location.
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1i. Require a minimum annual energy production for the system
based on solar resource availability. If the system doesn’t
meet that minimum requirement, penalize the installer for
every kilowatt-hour not produced.

iv. Require companies submitting proposals to demonstrate
financing ability.

v. Require the installer take full responsibility for obtaining
permits from the appropriate government agencies. This
should include meeting all local building codes as well as the
National Electrical Code®

vi. Require the installer to take full responsibility for obtaining
the interconnection agreement with the utility, including all
drawings, schematics, and other required technical
documentation.

vil. If the system is installed on the roof of a building, require the
installer to be responsible for the integrity of the roof after the
installation is completed. This may require working with the
contractor that originally installed the roof to determine if the
solar energy system installation will affect the roof warranty.
Depending on the installation site, you may also wish to
require a ballasted system, which requires little or no rooftop
penetration.

e. Be conscious of the quantity and sophistication of likely respondents
and, if your intent is to support the local market through municipal
installations, design the solicitation to be compatible with local
industry.

f. Post the solicitation publicly.

g. Use qualified, independent technical reviewers to help evaluate the

proposals.
9. Select a provider. The Rahus Institute suggests looking for the following
qualities in a provider458:

a. A track record of accomplishment with this kind of transaction.

b. Personal references that show experience working with solar
electricity systems similar to yours.

c. Financial partners with the substance and sophistication to follow
through with the deal.

d. Installation expertise and knowledge. Be sure the solar services
provider works with experienced installers who have built a system
under SPPA terms. The installer may continue to work closely for
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many years with the solar services provider to ensure the system
produces as expected.

e. Contract flexibility to support your needs. (But recognize that
changes you make to the standard contract raise transaction
expenses, potentially increasing your price for solar electricity.)

f. Monitoring and production reports and feedback. You pay for the
power they say the system is producing, so you want to know exactly
what you purchased. A defensible savings analysis. Is the company
using the proper tariffs in its calculations? Is it providing realistic
assumptions about your system’s electricity output. Inflating output
1s the number one “fudge factor” used to exaggerate the benefits of
solar electricity.

g. The ability to provide the best equipment for your installation
location.

10. Negotiate the PPA contract. Devote sufficient monetary and staff
resources, as well as time, to navigate the legal landscape. Since the
contract negotiation phase takes time, setting deadlines and targets may be
helpful in moving the process along. Consult with municipal energy
managers and city or county lawyers who have been through the process so
that you can more successfully navigate state laws, understand beneficial
language to insert into the contract, and determine the strengths and
weaknesses of various providers. Consult Chapter 6 of the Rahus Institute’s
“The Customer’s Guide to Solar Power Purchase Agreements” for a list of
successfully negotiated real-world PPA projects. The document contains
names and contact information for key personnel involved in each project.
Additionally, refer to Appendix 2 in the Rahus Institute’s guide for
information on solar PPA contracting.459

11. Commission the project. The local utility will check the installation’s
interconnection, inspectors will check that the electrical wiring is compliant
with code, and the installer will ensure that the system is producing power at
the expected levels.460

12. Commit facility managers to work with the provider to guarantee that
they have access to the installation for maintenance and repairs, thus
ensuring optimal operation.

Resources
DOE Solar America Cities

For more information on ways in which a municipality can promote solar energy,
the U.S. Department of Energy’s Solar America Cities program is a terrific resource
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to see what has been done around the county and current projects underway.
http://www.solaramericacities.energy.gov/

DSIRESOLAR

The Database of State Incentives for Renewables & Efficiency has a solar specific
website. The site details federal and state level incentives available to public and
private entities. http://dsireusa.org/solar/

Sample Solar Request for Proposals

The Local Government Commission has compiled a number of sample RFPs that
municipalities have used to procure PV installations. These documents have been
used by municipalities to purchase equipment to own and operate, not to select a
provider for a PPA. http://www.lgc.org/spire/rfps.html
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2. Transition to Green Vehicle Fleets
Introduction/Summary

Municipal vehicle fleets emit greenhouse gases and other pollutants that degrade
the environment and public health. Fleet inefficiencies create unnecessary
pollution and financial burdens from high fuel expenditures. Municipalities can
transition to a green fleet to minimize operating costs and vehicle emissions. Fleet
greening is achieved through downsizing, training drivers to operate vehicles for
maximum efficiency, and the purchasing of high fuel efficiency and alternative fuel
vehicles. Improving a fleet's fuel efficiency will result in long-term cost savings,
cleaner air, and reduced greenhouse gas emissions.

Prior to the development of a fleet greening strategy, a comprehensive fleet
inventory should be conducted. The fleet inventory should be evaluated to
determine if vehicles are appropriate (size, engine) for the tasks they perform.
Decision-makers can then downsize to smaller vehicles or replace less efficient
models with non-motorized forms of transportation (e.g. bicycles). In addition to
selecting a biodiesel blend instead of 100% petroleum diesel, municipalities can
purchase hybrid and alternative fuel vehicles for additional fleet efficiency gains.

Green Fleets - Driver Training

Municinal Government
Initial Municinal Costs ($) $ 1.935
Rebate/Subsidv ($) $ -
Net Capital Cost ($) $ 1.935
Lifetime Municinal Costs ($) $ 406.797
Lifetime of Measure (Years) 20
CO2 Reductions (Tons) 10 10
Gasoline Savings (Gallons) 1.000 1.000
Gasoline Savings (§) $ 1.708 1 § 1.708
Diesel Savings (Gallons) 67.028 67.028
Diesel Savings ($) $ 119135 1 & 119.135
Costs/Impacts

Some components of a green fleets program are low-cost, such as switching to
biodiesel for diesel-powered vehicles or implementing a driver training program.
Vehicle purchases and conversions require larger upfront investments, which can be
offset by New Jersey's Alternative Fuel Vehicle Rebate Program. Staff time will be
required to coordinate green fleet strategies across municipal departments.

Driver Training

The benefits shown here are calculated based on EPA estimates that a driver
training program generates fuel savings of at least 5%.461 The costs assume that
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driver training for fuel efficiency is incorporated to an existing employee training
schedule in the form of a hands-on training (led by a municipal employee)
complemented with an online green driver training module.462

Notes (If savings are scaled to a

Input Value certain level, please note here)
Lifetime of Measure
(Years)
Annual Electric Savings
(MWh)
Annual Natural Gas
Savings (MMBtu)
Annual Peak Load
Reductions (kW)
5% x
Gallons Reduced gallons of Multiply town’s annual gallons of
fuel gasoline purchased by 0.05
VMT Reduced
Custom Conversion (If
gallons water -->
electricity, etc)
Tax Credits ($)
Incentives ($)
Capital Administrative
Costs ($)
Yearly Administrative
Costs ($)
Capital Costs to Cost of instructor training, incurred
Municipality ($) $1,935 every three years.
Multiple town’s annual cost of
gasoline purchases by -0.05
Online green driver course at $20
Yearly Costs to -5% x fuel per employee, multiply by # of
Municipality ($) costs employee drivers for first year and
+$20 x every third year thereafter. Multiply
number of | by 0.19 * # of employee drivers for
drivers Intervening years.

Capital Incremental
Costs ($)

Yearly Incremental Costs

%)
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Switch to Biodiesel

Through the NJ Office of Clean Energy, local governments can receive rebates on
biodiesel purchases so that biodiesel can be purchased at a net cost equal to
petrodiesel. Participants are reimbursed for the incremental costs of using biodiesel
through the Biodiesel Fuel Rebate Program.463 The most recent Alterative Fuels
Price Report464 shows B20 in the Northeast Region selling for $3.16 per gallon
compared with $2.62 for regular petroleum diesel.465

Compared to 100% conventional diesel, using a B20 biodiesel blend affects
emissions as follows: 466,467

* Carbon monoxide (CO) reduced by 11%
* Nitrogen oxides (NOx) increased by 2%
* Carbon dioxide (CO2) reduced by 15%

* Unburned hydrocarbons reduced by 21%
* Ozone forming potential reduced by 10%
* Sulfates reduced by 20%

* Carcinogenic polyaromatic hydrocarbons (PAHs) reduced by 13%

Notes (If Savings are scaled to a
Input Value certain level, please note here)
Lifetime of Measure

(Years)

Annual Electric Savings
(MWh)

Annual Natural Gas
Savings (MMBtu)
Annual Peak Load
Reductions (kW)

15% reduction in C02 emissions
Multiply annual fleet consumption of
diesel fuel x 0.0101 metric tons CO2
per gallon468 x 0.15 (for percent
reduction)

GHG Emissions Reduced
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Other emissions factors469

VMT Reduced

Custom Conversion (If
gallons water -->
electricity, etc)

Tax Credits ($)

Multiply by annual fleet

Incentives ($) $0.54 per consumption of diesel fuel, incentives
gallon are yearly as well

Capital Administrative

Costs ($)

Yearly Administrative

Costs ($)

Capital Costs to
Municipality ($)
Yearly Costs to
Municipality ($)
Capital Incremental

Costs ($)
Multiply by annual fleet
é(;arly L emental BEE $0.54 per consumption of diesel fuel ($3.16-

gallon $2.62)

Purchase Hybrid Vehicles

This example compares the purchase of a state contract Toyota Prius at $20,294
with the purchase of a conventional compact sedan also offered under the state
contract (Chevy Cobalt at $13,127).470 According to fueleconomy.gov, the Prius is
estimated to achieve 50 mpg versus 27 mpg for the Cobalt, generating significant
annual fuel and emissions savings.4’! Costs and benefits are compared over 10
years of ownership.

Notes (If Savings are scaled to a

Input Value certain level, please note here)
Lifetime of Measure
(Years) 10

Annual Electric Savings
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(MWh)

Annual Natural Gas
Savings (MMBtu)
Annual Peak Load
Reductions (kW)

Gallons of gasoline reduced by each
hybrid purchase (compared to

Gallons Reduced conventional vehicle), use to
generate emissions savings based on
243.6 standard factors
VMT Reduced

Custom Conversion (If
gallons water -->
electricity, etc)

Tax Credits ($)

New dJersey's Alternative Fuel

Incentives ($) $4,000 Vehicle Rebate Program

Capital Administrative
Costs ($)

Yearly Administrative
Costs ($)

Capital Costs to
Municipality ($)

-243.6 x
$/gallon of | Fuel savings based on 15,000
gasoline miles/year

Capital Incremental Difference between Prius at $20,294
Costs ($) $7,167 and Cobalt at $13,127

Yearly Incremental Costs

%)

Yearly Costs to
Municipality ($)

Purchase Natural Gas Vehicles

The incremental cost of purchasing the Honda Civic GX (the only production light-
duty natural gas vehicle currently on the market) in New Jersey is estimated as
$6,935 with an annual fuel cost savings of $254, compared with a comparable
gasoline vehicle.#’2 Projected carbon emissions savings*’3 are for typical annual
vehicle mileage and usage. A $4,000 subsidy is available from New Jersey's
Alternative Fuel Vehicle Rebate Program. Costs and benefits are compared over 10
years of ownership.
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Compared to gasoline powered vehicles, typical NGVs reduce exhaust
emissions of the following:

* Carbon monoxide (CO) by 70 percent,
* Non-methane organic gas (NMOG) by 87 percent,
* Nitrogen oxides (NOx) by 87 percent,

* Carbon dioxide (CO2) by almost 20 percent.

Notes (If Savings are scaled to a

Input Value certain level, please note here)
Lifetime of Measure

(Years) 10 years

Annual Electric Savings

(MWh)

Annual Natural Gas
Savings (MMBtu)

Annual Peak Load

Reductions (kW)

CO2 emissions 0.9 metric Per vehicle, based on average
reductions tons CO2 mileage and driving habits
VMT Reduced

Custom Conversion (If
gallons water -->
electricity, etc)

Tax Credits ($)
Incentives ($) $4,000 Per vehicle
Capital Administrative
Costs ($)

Yearly Administrative
Costs ($)

Capital Costs to
Municipality ($)
Yearly Costs to
Municipality ($) -$254 Fuel savings per vehicle
Capital Incremental
Costs ($) $6,935 Per vehicle
Yearly Incremental Costs

3)

How to Do It
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Designate a fleet manager to coordinate greening efforts and to convene a Green
Fleet task force that includes personnel from each department responsible for
vehicle purchasing, maintenance, and deployment. While staff can complete the
fleet inventory and efficiency audit, local governments with larger fleets may
benefit from hiring a consulting firm to conduct an evaluation of the existing fleet
and recommend greening strategies.

1. First, complete an inventory of all existing motorized vehicles owned or
operated by all municipal departments. Performing a fleet inventory allows a
municipality to evaluate its current vehicles and equipment to better understand
where efficiency might be improved. Depending on the availability of staff and
existing records, it could take approximately four to six months to generate a fleet
iventory and fuel efficiency audit for the existing fleet. Determine annual vehicle
miles traveled and fuel efficiencies and calculate the associated greenhouse gas
emissions. For additional guidance in performing an inventory, including a
spreadsheet to assist with calculations, see the Sustainable Jersey Fleet Inventory
action at
http://www.sustainablejersey.com/actiondesc.php?arr_num=109&id_num=12!

2. Conduct an efficiency audit by evaluating the inventory data. Consider
opportunities for downsizing and vehicle replacements. Consider the
appropriateness of each fleet vehicle for the specific duty requirements and identify
opportunities for more fuel-efficient vehicles to carry out a similar function.
Determine whether fleet vehicles are within acceptable miles per gallon ranges.
Lookup vehicles n the EPA Green Vehicle Guide at
http://www.epa.gov/smartway/vehicles/smartway-certified.htm to view ratings
based on emissions and fuel economy. Evaluate passenger vehicle fuel efficiency in
the context of the proposed 2012 Corporate Average Fuel Economy (CAFE)
standard of 35 miles per gallon.474

Additionally, identify candidate vehicles for retrofitting or replacement, and
evaluate driver training and maintenance practices.

3. Set specific targets to transition to a greener fleet. Targets must be
measurable and include a timeframe.

Sample targets:

e Fuel all diesel vehicles with a B20 biodiesel blend by 2011.

¢ Reduce annual fuel expenditures by 20% in 4 years.
Achieve an average fuel efficiency of 35 mpg for all passenger vehicles by
2012 (in line with proposed CAFE standardst7s).
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e Beginning in 2011, all new light-duty vehicle purchases achieve EPA’s
SmartWay Certification and at least 50% of new vehicle purchases are
SmartWay Elite.

See http://www.epa.gov/smartway/vehicles/smartway-certified.htm for details on the
SmartWay certification. Currently only hybrid vehicles achieve the Smartway Elite
certification. A wider range of vehicles are SmartWay certified, indicating that they
reflect the greener choice within the vehicle class.

4. Identify strategies for fuel efficiency, vehicle purchases, vehicle
conversions, driver training, and maintenance programs.

A. Fleet Management: If multiple departments are managing vehicles, consider
centralizing fleet operations for efficiency savings. Establish procedures to
maintain accurate, organized, and current vehicle records to provide a
“pbaseline” of fleet data and to measure success from actions that are taken to
reduce fuel use, costs, and emissions. Consider the purchase of specialized
fleet management software to track vehicle licensing, maintenance, fuel
usage, etc. Communities with larger fleets may be interested in telematics
technology which uses GPS enabled devices to monitor vehicle movements.
Driver behavior can be tracked to reduce 1idling and unnecessary vehicle use.

B. Downsize: Eliminate unnecessary vehicles and unnecessary trips. Share
vehicles among staff members or departments and conduct municipal
business by walking, biking, or public transit whenever possible. Eliminate
take-home vehicles and any other private use of municipal vehicles. Sell off
less fuel-efficient vehicles if more fuel-efficient models can accomplish the
same task.

C. Driver Training: Save 5% or more on fuel purchases by training drivers to
operate vehicles for maximum efficiency and reduce idling time. A driver’s
behavior significantly impacts vehicle fuel efficiency. To maximize fuel
economy, minimize greenhouse gas emissions, and reduce vehicle
maintenance, municipalities should offer driver training courses. Training
can be conducted by qualified municipal staff or outside professionals. A
number of training providers are now offering online courses for green driver
training. Municipalities should conduct training for all employees who use
vehicles in the fleet to improve driving habits and maximize fuel efficiency.
Each new hire that will be operating a municipal vehicle should be taught the
current driver efficiency protocols for their particular department. All
employees should be updated every three years as a refresher course that can
be included with other required training refresher courses, such as OSHA.
Online driver training modules are offered by a number of providers.476
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Examples of best practices to incorporate in a driver training program:

1) Turn off the vehicle if stopped for more than 10 seconds (unless in
traffic) instead of idling.
1) Avoid rapid starts and stops; use cruise control and drive smoothly.
111) Leave enough space between vehicles to avoid excessive braking.
1v) Avoid using the A/C at speeds under 45 mph when rolling down the
windows is more efficient. At faster speeds, the A/C 1s more efficient.
v) Don’t carry unnecessary weight in the vehicle.
vi) Pack cargo inside the vehicle instead of on top of it to reduce drag.
vil) In snowy conditions, drive in other cars' snow tracks to decrease
resistance.
viil) Driving in lower gears burns up more fuel. When using a manual
transmission, move through the lower gears gently but quickly.

D. Maintenance: Revise maintenance practices to ensure that vehicles are
operating at optimal efficiency and undergo regularly scheduled preventative
maintenance. Leaking fluids, dirty filters and underinflated tires reduce
vehicle performance. Require regular maintenance on all municipal vehicles
to increase fuel efficiency, reduce environmental impacts, and increase the
life of the vehicle. (e.g., avoid oil leaks, ensure proper tire inflation). Ensure
proper use, storage, disposal, and recycling of old parts and hazardous
materials. Use environmentally responsible materials (e.g., alternative
hydraulic fluids, recycled anti-freeze, eco-friendly cleaners, etc.) to maintain
fleet.

E. Switch to Biodiesel: Purchase B20 biodiesel blend (available through the
state contract) to power all diesel vehicles in the fleet. Making the transition
to biodiesel is simple as diesel vehicles manufactured after 1992 can use
biodiesel without any modifications. In addition to being non-toxic and
biodegradable, biodiesel produces fewer and less toxic air pollutants and
greenhouse gases compared to conventional petroleum diesel. . While
biodiesel can be utilized in its pure form (B100), it is more commonly
employed as a blend of 20% biodiesel and 80% petroleum-diesel (B20) to avoid
concerns of material compatibility and cold weather performance.477

The fleet manager should assess the municipal vehicle inventory and
determine which vehicles can begin using biodiesel. The fleet manager should
work with the town officials to determine whether an alternative fueling
station will be installed or whether storage tanks will be used to hold
biodiesel purchased from a supplier. The purchasing agent can negotiate with
biodiesel suppliers, and the maintenance manager can coordinate fuel tank
cleaning prior to arrival of the first biodiesel delivery and ensure that
biodiesel dispensers have adequate filtering.

Rutgers, The State University of New Jersey ~ 155



Energy Plan for the [City’s or Township’s name]

1) Identify vehicles: While all diesel engines can utilize biodiesel, it may
affect the manufacturer warranties in some cases. Federal law protects
against voided warranties in cases where the fuel was not the cause of the
failure4’8, and most engine companies have formally announced that the use
of blends up to B20 will not void the parts and workmanship warranties.
Despite these assurances, some warranties specify that the fuel must meet a
ASTM D-6751 standard. The National Biodiesel Accreditation Commission
(NBAC) issues a “Certified Biodiesel Marketer” seal of approval to fuel
producers and marketers that have been audited to provide quality assurance
to consumers. The seal reflects that the biodiesel meets the ASTM
standards.47 In addition to the seal, municipalities can check with potential
suppliers to ensure that they offer warranties on their fuels.

1) Determine how the fuel will be stored: Storage tanks for conventional
diesel are well-suited to biodiesel storage. Those constructed of aluminum,
steel, fluorinated polyethylene, fluorinated polypropylene, Teflon, and
fiberglass are suitable for holding biodiesel. Some insurance companies or
local regulations for fuel storage tanks may require an Underwriters
Laboratories (UL) listing. While UL testing programs for storage and
dispenser equipment is underway, the lack of UL certification may be a
barrier to biodiesel use in some locations.489 The maintenance manager
should prepare storage prior to the delivery of fuel.

111) Identify a fuel provider: Determine which blend of biodiesel to employ in
the municipality’s fleet. Most purchasers use B20 or lower blends that can be
delivered by a petroleum distributor. The distributor is responsible for
ensuring the biodiesel is blended properly. If low temperature use is a
concern, specify in your purchase contract that the fuel must meet low-
temperature operability requirements. Additionally, the suppliers’ liability
coverage may provide protection in the case that biodiesel usage causes
engine damage that is not covered by the OEM’s warranty.48! The purchasing
agent should identify potential suppliers using the listing of NdJ biodiesel
providers found here and negotiate a  purchase contract.
http://www.biodiesel.org/buyingbiodiesel/distributors/biomaps/biomaps.shtm#

iv) Apply for the Biodiesel Fuel Rebate Program to receive rebates that offset
any difference in the cost of purchasing biodiesel versus conventional diesel.
Read more at http://www.njcleanenergy.com/commercial-
industrial/programs/alternative-fuels/biodiesel-fuel-rebate-program/biodiesel-
fuel-rebate

F. Purchase alternative fuel and hybrid vehicles Use the fleet inventory to
determine a vehicle replacement schedule. Amend bid specifications to
require fuel efficiency. Replace less fuel-efficient vehicles with more fuel-
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efficient models and select hybrids or alternative fuel vehicles where feasible.

This measure demonstrates the impacts of purchasing a hybrid and natural
gas vehicle. In addition municipalities might consider the purchase of flexible
fuel, propane or electric vehicles. Conventional vehicles may also be modified
to run on alternative fuels such as natural gas, propane, and electricity.
These alternative fuel vehicles produce fewer emissions and therefore
improve air and water quality in addition to public health. They are also
more efficient than conventional vehicles and therefore reduce operating
costs. Purchases of hybrids and alternative fuel vehicles as well as
conversions of vehicles to alternative fuels are eligible for rebates under New
Jersey's Alternative Fuel Vehicle Rebate Program.

1) Purchase Hybrid Vehicles: A hybrid electric vehicle derives driving power
from both an internal combustion engine and a battery-powered electric
motor which result in cleaner emissions, lower fuel costs, and higher fuel
efficiency. Hybrids can achieve up to twice the fuel economy of a conventional
car and produce 30 to 50 percent fewer greenhouse gas emissions.

Hybrids do not need to be plugged in to recharge the battery, as the battery
recovers and stores energy normally lost as heat during braking through a
process called regenerative braking. The battery is also recharged by the
engine when it produces more power than is needed to drive the wheels.
Because the electric motor provides extra power, gasoline engines in hybrids
can be built smaller without compromising the vehicle’s energy. Engine
downsizing further increases the environmental performance of hybrids and
their fuel economy.

Hybrid cars are roughly $3,000-$10,000 more expensive than their
conventional counterparts but the higher purchase prices are offset by fuel
savings and state rebates.

A comparison for the Toyota Prius was calculated above. Sample MSRPs for
other hybrid models:

2009 Honda Civic Hybrid $23,550 vs. $20,005 for non-hybrid 2009 Civic
2009 Toyota Camry Hybrid $26,150 vs. $21,650 for non-hybrid 2009 Camry+82
Sample SUV price under the NJ state cooperative purchasing contract:

2010 Ford Escape Hybrid 2WD $27,057 vs. $18,150 for 2009/2010 non-hybrid
Escape 2WD483

11) Purchase Natural Gas Vehicles
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A natural gas vehicle runs on compressed natural gas (CNG) or liquefied
natural gas (LNG). Natural gas is the cleanest burning of all fossil fuels,
found in abundance in the U.S., and significantly less expensive than
gasoline. Tests have shown that natural gas vehicles (NGVs) produce up to
20 percent less greenhouse gas (GHG) emissions than comparable gasoline
vehicles and up to 15 percent less than comparable diesel vehicles. Because
natural gas is such a clean burning fuel, carbon deposits in an engine are
practically nonexistent which reduces cylinder and ring wear. This extends
the life of the engine and minimizes the frequency of oil changes and tune
ups. In addition, studies have shown that CNG is safer than gasoline as it
dissipates harmlessly into the air and has a very low range of flammability.

The Honda Civic GX is the only production light-duty natural gas vehicle
currently on the market. Another option is to purchase a used natural gas
vehicle. Government agencies use a large number of light-duty NGVs that
are often sold after reaching a certain age or mileage. See Federal agencies’
used vehicles website at: http:/www.autoauctions.gsa.gov/index.cfm
(accessed 10/26/09).

In order to operate a CNG vehicle, a municipality must have access to a
facility where the CNG vehicles can refuel. See CNG locations list:
http://www.afdc.energy.gov/afdc/progs/ind state.php/NJ/CNG

Alternatively, the municipality could install their own refueling system. For
example, The FuelMaker ‘Q’ refueling appliance costs just under $10,000 plus
installation while the Phill is priced at about $4,500 plus installation.

5. Prioritize fleet greening strategies and adopt new policies to improve
efficiency standards and green the municipal fleet. Implement strategies and
reevaluate fleet efficiency on an annual basis to track progress towards goals.

Resources
Funding Resources

New Jersey's Office of Clean Energy offers rebates for the purchase of alternative
fuel or hybrid-electric vehicles. The vehicle incentives are as follows:

Light Duty (under 8,500 lbs): Up to $4,000
Medium Duty (8,500 - 14,000 Ibs): Up to $7,000
Heavy Duty (over 14,000 1bs): Up to $12,000

New Jersey's Alternative Fuel Vehicle Rebate Program.
http://www.njcleanenergy.com/commercial-industrial/programs/alternative-
fuels/alternative-fuel-vehicle-rebate-program/alternative (accessed 10/26/09)
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NdJ Clean Energy Program Biodiesel Fuel Rebates.
http://www.njcleanenergy.com/commercial-industrial/programs/alternative-
fuels/biodiesel-fuel-rebate-program/biodiesel-fuel-rebate (accessed 10/22/09)

The U.S. Department of Energy Office of Efficiency and Renewable Energy has a
complete database of State & Federal Incentives and Laws related to alternative
fuels and vehicles, air quality, fuel efficiency, and other transportation related
topics:

New Jersey summary:
http://www.afdc.energy.gov/afdc/progs/state_summary.php/NdJ (accessed 10/26/09)
Federals summary:
http://www.afdc.energy.gov/afdc/progs/fed_summary.php/afdc/US/0 (accessed
10/26/09)

General Resources

US Department of Energy Office of Efficiency & Renewable Energy Alternative
Fuels & Advanced Vehicles Data Center

Hybrid vehicles: http://www.afdc.energy.gov/afdc/vehicles/hybrid_electric.html
(accessed 10/26/09)

Natural Gas vehicles: http://www.afdc.energy.gov/afdc/vehicles/natural_gas.html
(accessed 10/26/09)

The British Columbia Green Fleets information management page provides a Fuel
Management Systems and Maintenance Management Systems Checklist to help
your fleet establish a data baseline.
http://greenfleetsbc.com/index.php?option=com_content&task=view&id=67&Itemid
=83 (accessed 11/16/09)

Clean Fleets Toolkit

Sustainable Earth Initiative and the San Francisco Department of the
Environment-
http://[www.sfenvironment.org/downloads/library/clean_fleets_toolkit_ greening co
mmercial_fleet.pdf (accessed 11/16/09)

Greening Fleets: A road map to lower costs and cleaner corporate fleets

http:/innovation.edf.org/page.cfm?taglD=27202&redirect=greenfleet (accessed
11/16/09)

New Jersey Clean Cities Coalition-http://www.njcleancities.org/ (accessed 11/16/09)
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The U.S. Department of Energy Office of Efficiency and Renewable Energy and the
U.S. Environmental Protection Agency provide information on alternative fuel and
hybrid vehicles, tax incentives, energy impact scores and a fuel cost calculator.
www.fueleconomy.gov (accessed 10/26/09)

Case Studies

Edison, NJ

"Hybrid Fleet Takes the Road in Edison"-
http://edisonnj.org/index.asp?Type=B_DIR&SEC={82EC73D0-2E00-4880-A87A-
EBCCF965B6AC}&DE={2202B1BE-82F9-4A85-8C86-F55D66B7C25B}

"Blue Goes Green: Police use Hybrid Vehicles".
http://www.edisonnj.org/index.asp?Type=B_DIR&SEC={82EC73D0-2E00-4880-
A87A-EBCCF965B6AC}&DE={4F1ABD10-999B-40B0-A641-20F65671F434}

Woodbridge, NJ

"Woodbridge Mayor John E. McCormac Announces Purchase of 12 Hybrid Vehicles
to Supplement Township Fleet".
http://www.twp.woodbridge.nj.us/Portals/7/breakingnews/WDBG_NEWS/environme
ntalhybridcarpr22807.html

Westwood, NJ

" Hybrid Police Patrol Vehicles Praised".
http://icma.org/pm/9006/public/featurel.cfm?author=Robert%20S.%20Hoffmann&tit
le=Hybrid%20Police%20Patrol%20Vehicles%20Praised

Bergen County, NJ

Police department conversion of a Ford Crown Victoria into a propane-gasoline bi-
fuel hybrid. http://americancityandcounty.com/pubwks/fleets_alt_fuels/alternative-
fuel-police-vehicle-demands-200901/

New York, NY

Introduction of hybrid cars to fleet of police response vehicles.
http://www.nyc.gov/html/nypd/html/pr/pr_2009_014.shtml

Parks Department: Greening the Fleet.
http://www.nycgovparks.org/sub_about/go_greener/greening_fleet.html

Chicago, 1L
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How the City of Chicago is Reducing Its Fleet Carbon Footprint.
http://www.greenfleetconference.com/uploads/GFC/files/Matt_Stewart_GFC_2009_
WEB_Presentation.pdf

Seattle, WA

"A Clean and Green Fleet: An Updated Action Plan for the City of Seattle" August
2007. http://www.cityofseattle.net/fleets/docs/ClnGrnFItPlan_Sea_07Update.pdf

Ann Arbor, MI

Green Fleets Policy

http://www.a2gov.org/government/publicservices/systems_planning/energy/Docume
nts/systemsplanning_greenfleetspolicy_2005-07-01.pdf

Green Fleets Website (includes annual reports).
http://www.a2gov.org/GOVERNMENT/PUBLICSERVICES/SYSTEMS_PLANNING
/TENERGY/Pages/GreenFleets.aspx

Inglewood, CA

How the City of Inglewood Won NAFA's Green Fleet Award.
http://www.greenfleetconference.com/uploads/GFC/files/Rick_Longobart_GFC_2009
_WEB_Presentation.pdf

Oakville, Ontario

"Sustainable Green Fleet Guide".
http://www.oakville.ca/Media_Files/2009SustainableGreenFleetGuide.pdf

Driver Training Resources

The Drive Smarter Challenge. http://drivesmarterchallenge.org/money-saving-
tips/Default.aspx (accessed 10/26/09)

EcoDriving USA.http://www.ecodrivingusa.com/#/be-an-ecodriver/ (accessed
10/26/09)

Manual. http://www.ecodrivingusa.com/files/EcoDriving Manual.pdf (accessed
11/23/09)

Gas Mileage Tips from fueleconomy.gov.
http://www.fueleconomy.gov/feg/drive.shtml (accessed 10/26/09)

A Glance at Clean Freight Strategies.
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Drivers Training (EPA factsheet).
http://www.epa.gov/smartway/documents/drivertraining.pdf (accessed 10/26/09)

Training providers:
Environmental Defense Fund: fuel-smart driver training programs

http://blogs.edf.org/innovation/2009/06/11/greener-drivers-driver-training-programs-
can-boost-fuel-efficiency-for-corporate-fleets/ (accessed 10/26/09)

Green Driver. http://www.greendriver.com/home/ (accessed 12/22/09)

Driving Green. http://www.adtsweb.com/adts.drivegreen.html (accessed 12/22/09)
PHH GreenFleet. http:/www.phharval.com/home/news-and-media/press-
releases/185-phh-arval-launches-phh-greenfleet-driver-training (accessed 12/22/09)
FuelClinic Fleet Ecosystem.
http://[www.fuelclinic.com/index.cfm/page/fuelclinic_for_fleets (accessed 12/22/09)

Biodiesel Resources
National Biodiesel Board (NBB) www.biodiesel.org

List of OEMs and their position statements regarding warranties
www.biodiesel.org/resources/fuelfactsheets/standards_and_warranties.shtm

The DOE Clean Cities Program summarizes state and local laws and incentives
related to alternative fuels www.eere.energy.gov/cleancities/vbg/progs/laws.cgi

Biodiesel Fuel Rebate Program (NJ OCE).
http://www.njcleanenergy.com/commercial-industrial/programs/alternative-
fuels/biodiesel-fuel-rebate-program/biodiesel-fuel-rebate

Contact John Zarzycki 973-648-4967 for more information.

Case Study: Arlington, VA http://www.hrccc.org/images/Arlington_B20_Study_1-
05_-s.pdf

Hybrid Vehicle Resources

See the Alternative Fuels and Advanced Vehicles Data center for more details on
hybrid electric vehicle availability.
http://www.afdc.energy.gov/afdc/vehicles/hybrid_electric_availability.html

HybridCars.com provides a gas calculator that compares the fuel economy of any
new vehicle to a gas-electric car in terms of annual gas consumption, emissions of
greenhouse gases, and other tailpipe pollutants.
http://www.hybridcars.com/calculator/
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Natural Gas Vehicle Resources

See the Alternative Fuels and Advanced Vehicles Data center for more details on
natural gas vehicle availability.
http://www.afdc.energy.gov/afdc/vehicles/natural_gas_availability.html
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3. Enact a Small Wind Energy Ordinance to Enable Greater Wind Energy
Generation
Introduction

Municipalities may enact a wind ordinance to promote the installation and
operation of small wind energy systems in their jurisdiction. This action is a part of
the New Jersey Board of Public Utilities’ Community Partners Initiative (CPI).484
The CPI is a NJ Board of Public Utilities program that supports communities to
take the lead in engaging residents, businesses, and municipalities in NdJ’s various
Clean Energy Programs. Technical assistance and financial incentives are offered
through the Community Partners Initiative to community leaders to help residents
and businesses take advantage of clean energy and energy efficiency programs
offered by the State.48> A $500 incentive is offered to municipalities that pass a
wind energy ordinance.

The New Jersey Board of Public Utilities initiated the New Jersey Small Wind
Working Group in 2006, recognizing that there are many opportunities to develop
small, terrestrial wind projects around the state. The group identified restrictive
local land use codes and ordinances as a major barrier to the deployment of small
wind systems at the local level.486 To overcome this obstacle, the group developed a
NdJ Small Wind Energy System Ordinance, which is designed to be used as a zoning
ordinance.48”7 This model ordinance is meant to facilitate the permitting of small
wind energy installations while protecting public health and safety without
sacrificing the efficiency of the system or increasing its cost.488 Nine municipalities
across the state have passed small wind energy system ordinances based on the
Working Group’s model ordinance.489

Pass Small Wind Ordinance

Municinal Government

Initial Municinal Costs ($) 3 (500)
Rebate/Subsidv ($) % 500
Net Capital Cost () 3 (1.000)

$ (500)

Lifetime Municinal Costs ($)

..“. \‘.' d ‘..' .

CO2 Reductions (Tons) 2.670
NOx Reductions (I.bs) 8712
S02 Reductions (I.bs) 30.765

ectricl avines (MWh 4,380

Electricity Savings ($)
N 9 11 d 1d d ] S ‘\‘ \‘ =
I\ 9 11°'d 14 d 1 N° .n
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Costs/Impacts

The costs of creating, implementing, and enforcing the ordinance should be minimal
(or even zero if existing personnel and/or volunteers are used). The drafting,
review, and approval of the ordinance may involve limited professional consultant
and attorney review and staff time to learn about small wind energy systems.
Notification of community members regarding the new policy could include
preparation and distribution of informational materials. Enforcement costs may be
incurred to ensure that the wind energy system site and installation meet all
relevant codes and standards, however these should present only a very modest
increase in staff time if enforcement occurs during normal staff work routines.

Local Fiscal Impacts

Lifetime of Indefinite
measure

Initial Cost $0
Rebate $500
Cost after Rebate -$500
Annual $0
Savings/Cost

Years to Payback

Net Present Value

While the Small Wind Ordinance does not provide any energy savings directly, it
does encourage the development of clean energy systems that may off-set
consumption of electricity supplied by the traditional fuel mix for New dJersey,
which 1s primarily nuclear and coal-fired generation.490.491,492493.494  Emjissions
savings are calculated using the emissions rates for the fuel mix of New Jersey.
The total number of wind energy systems, and resulting electricity generation, will
depend upon a municipality’s size and ordinance restrictions.49

Energy and Emissions Impacts

Energy impacts Per
(annually) participant
Electricity off-sets 219,000 kWh
Natural Gas off-sets49 | N/A
Emissions Savings Per
(annually) participant

CO2

NOx

SO2
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How To:

1. Draft and approve an ordinance specific to the implementing
municipality that is substantially based on the model ordinance developed by
the NJ BPU. Access the language of the ordinance at
http://www.njcleanenergy.com/files/file/SmallWindModelOrdinance111907.pd
f.

2. The ordinance can be simply used as a conditional use permit for a
small wind turbine by inserting the following sections of the model ordinance
into the municipality’s zoning ordinance497:

a. 00.05 Standards

b. 00.06 Permit Requirements

c. 00.07 Abandonment

3. Notify community members about new policies governing wind
energy systems. This can be done via existing outreach mechanisms such as
community newsletters and a municipal web page.

a. Communicate that users of the ordinance for wind energy systems
must receive all necessary permits from the NJ Department of
Environmental Protection (DEP). Compliance with the ordinance does
not constitute compliance with DEP rules for those permits nor does it
constitute compliance with the Uniform Construction Code (N.J.A.C.
5:23).498

4. Enforce site standards for installation sites upon issuing a permit.
Once the wind energy system is installed, ensure that all installation codes
and standards have been met.

Resources:

Examples of Small Wind Ordinances Passed

The New Jersey Board of Public Utilities has compiled a number of small wind
ordinances passed by municipalities around the state that were based on the Small
Wind Model Ordinance developed by the NJ Small Wind Working Group. The
ordinances can be accessed through the BPU’s website.
http://www.njcleanenergy.com/renewable-energy/technologies/wind/small-wind-
systems/small-wind-systems

American Wind Energy Association (AWEA)

AWEA developed their own small wind model ordinance that can be accessed
through their website. http://www.awea.org/smallwind/documents/modelzo.html
AWEA created a guide for state and local governments title, “In the Public Interest:
How and Why to Permit for Small Wind Systems.” The document contains
suggestions for supportive zoning regulations.
http://www.awea.org/smallwind/pdf/InThePublicInterest.pdf
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Small Wind Toolbox

This website can assist policy-makers in the do’s and don’ts of zoning to support

small wind energy systems.
http://www.awea.org/smallwind/toolbox/IMPROVE/zoning.asp
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MEASURES TO REDUCE VMT

1. Create Complete Streets

2. Achieve Critical Mass to Support Walkable Communities and Public
Transit

3. Provide Alternative Transportation Incentives

4. Institute Safe Routes to School

5. Establish Green Business Recognition Programs and Buy Local
Campaigns
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1. Create Complete Streets
Introduction/Summary

Local governments can encourage residents and employees to replace motor vehicle
trips with walking or bicycling by making it safer and easier to walk and bike. By
reducing motor vehicle trips, less greenhouse gas emissions will be generated. To
do this, adoption and implementation of “Complete Streets” policy are desirable.
Complete Streets is a basic concept that all streets, except perhaps limited access
highways, should be designed and built for all users — motor vehicle drivers,
walkers, bicyclists, and transit users. Complete Streets accommodate the young and
old, the physically able and the physically challenged, moms and dads pushing
strollers, children on bikes, as well as cars, buses and trucks.

The municipal or county government can establish a Complete Streets policy that
requires that the needs of pedestrians and bicyclists are considered when roads and
bridges are constructed or reconstructed. This may involve building sidewalks to fill
in the “missing links,” providing bus shelters for transit users, and providing bike
lanes or separated multi-use paths where demand is anticipated — on routes
connecting downtown retail, employment districts, schools, transit stations, and
parks. The government can also require bicycle parking at these destinations and
improve pedestrian safety at intersections by providing crosswalk striping and
pedestrian signals where warranted.

A Complete Streets policy is not a design prescription, nor is it a mandate for
immediate installation of sidewalks and bike lanes on every road. Rather,
pedestrian and bicycle facilities will be built incrementally as roads are constructed
and reconstructed, using existing federal, state, and local funding sources. In other
cases, facilities will be built to address critical needs separate from road
construction. Each road will be individually designed to meet local travel and safety
needs. However, streets designed to serve all users should become the norm, and
design plans that do not achieve this must be justified and approved through a
structured process.

This measure can be implemented on its own or in combination with other
transportation and land use measures.
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Establish complete streets policy or Complete Streets

Municinal Government

Initial Municinal Costs ($) $ 6.500

Rebate/Subsidv ($) $ -

Net Capital Cost ($) $ 6.500
$ 6.500

62.362
32.247.140
rasoline Saving 3 1.596.393
Gasoline Savings (§) $ 2.214.274
Costs/Impacts
Costs

The cost to implement a Complete Streets policy is low to moderate. This measure
requires staff time to accomplish the following:499

e Developing a Complete Streets policy that addresses how the policy will be
adopted in the municipality’s routine roadway planning, design, and
implementation. See the Resources section for example policies.

¢ Restructuring how municipal procedures are implemented in order to
accommodate all users on every project.

¢ Educating and integrating the policy into the work of municipal planners,
engineers, and planning and zoning board members.

o C(Creating data collection procedures to begin to track how well the streets are
serving all users.

At higher cost, revising the circulation element of a master plan, hiring consultants,
or hosting a workshop of experts is also an option to make sure the policy and
procedures work for your town.

Establishment of a Complete Streets policy is anticipated to be a one-time cost.

Example costs:

Staff time for policy development $ 5,000.00
Assumes 66 hours of staff time at a cost of $75 per hour.

Training seminar for municipal staff and Board members $ 1,500.00

Assumes a cost of $100 per person for 15 people.
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Optional — Consultant-led revision of Circulation Element of Master Plan
$25,000.00

Installation of facilities for pedestrians, bicyclists, and transit users are expected to
be constructed as part of routine street construction and reconstruction.
Implementation of the policy will increase construction costs over the status quo,
however it is much less expensive to include these features as part of a larger
construction project than to conduct a retrofit at a later date. In addition, providing
multi-modal transportation options in the short-run has the potential to reduce
long-term demand for roadway expansion.

For the purposes of estimating the additional construction costs of a complete
streets policy, it can be assumed that it will add 10%-15% to project cost, therefore
add 10%-15% to the jurisdiction’s annual road construction budget.

Note — Look up average municipal street budget in calculating increased cost. This
will be available from the local government’s capital budget.

Impacts

Greenhouse gas reduction impacts of a complete streets policy are difficult to
predict because of the complex relationship between land uses, densities, and
transportation networks. The report Moving Cooler?0 examined previous studies of
the relationship between transportation infrastructure, density, and vehicle miles
travelled (VMT), and found a change in VMT from -1.5% to -12.7% in suburban
areas and from -0.05% to -3.8% in urban areas resulting from improvements to the
walking and bicycling environment, depending on the intensity of improvements.
These reductions were applied to the population affected by the improvements,
assumed to be within a half mile of an improved roadway.

For the purposes of our analysis an impact on VMT of -5.0% is assumed in suburban
and exurban areas that are undergoing development and an impact of -1.5% is
assumed in fully developed areas (cities, villages and older suburbs). Furthermore,
it is assumed that the complete streets improvements will reach 25% of the
population by full implementation, and that this part of the population is
responsible for 25% of the home-based VMT in the municipality. Therefore, the
VMT reduction from a Complete Streets policy can be estimated as follows. It is
important to keep in mind that the estimate relies on significant assumptions; an
impact analysis study of the selected policy would be needed to more accurately
predict its effects.

Note — Find average annual % municipal roadway constructed/reconstructed to
determine years to compete implementation.
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Community type [developed = -0.015; developing = 0.05] x home-based annual daily
average VMT x 0.25 x 365 = Annualized VMT reduction

To translate this into changes in pounds of COz emissions from transportation, VMT
1s multiplied by the national average fuel economy for a light-duty vehicle (20.2
mpg) 501 to estimate the number of gallons of gasoline consumed, then the resulting
number is multiplied the average CO2 emissions from one gallon of gasoline (19.562
1bs)502

VMT x 20.2 x 19.562 = LLbs CO2 annual reduction

Local Fiscal Impacts

Lifetime of | permanent
measure
Initial Cost $6,500-$31,500
subsidy
Cost after subsidy $6,500-$31,500
Annual
Savings/Cost
Years to Payback
Net Present Value

How to Do It

A Complete Streets policy can be established at the municipal or county level of
government.

Timeframe

A policy can be researched, drafted and adopted within six months. Changes to
street infrastructure will occur as part of routine street construction and
reconstruction, therefore will be a gradual and ongoing process.

Who should be involved

Municipal administrator, engineer, planning professionals, related staff, and elected
leaders should be involved in creating the Complete Streets policy.

Recommended action plan

The following is a recommended action plan for a municipal-led initiative to develop
and implement a Complete Streets policy.4%°

1. Municipal administrator, engineer, planning professionals, related staff, and
elected leaders meet to discuss current roadway policies and decision-making
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structures and how to best adapt them to the Complete Streets approach whereby
all user needs are addressed.

2. Staff, possibly with assistance from consultants, write a policy that addresses
how the Complete Streets policy will be formally adopted into the municipality’s
comprehensive planning and decision-making processes, including the master plan.
The policy should establish internal protocols so that different departments are
working together toward the same outcomes. Sources of example policies are
provided in Resources below.

3. Planners, engineers and planning and zoning board members are educated and
informed about the new procedures and protocols and are instructed to adopt the
Complete Streets approach. In particular, the municipal governing body will direct
its engineering and planning professionals to follow the Complete Streets policies
for all road construction projects that are considered outside the planning board
process, by including Complete Streets policy specifications in its bidding
documents and through duly adopted Resolutions.

4. Create data collection procedures to track how well the streets are serving all
potential users.

Resources

Model Complete Streets policy from U.S. Department of Transportation (U.S. DOT)
Design Guidance, Accommodating Bicycle and Pedestrian Travel:
http://www.thwa.dot.gov/environment/bikeped/design.htm

Developing language for Complete Streets policy:

http:// www.fhwa.dot.gov/environment/bikeped/design. htm#d4

Examples of municipal policies and resolutions from the National Complete Streets
Coalition:

http://www.completestreets.org/complete-streets-fundamentals/complete-streets-
atlas/

Examples of municipal resolutions:

http://www.completestreets.org/completestreets/Tab1-
%20Earlv%20Success%20Stories/Complete Streets Policies.pdf

Workshops offered by the National Complete Streets Coalition:

http://www.completestreets.org/changing-policy/workshops/
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2. Achieve Critical Mass to Support Walkable Communities and Public
Transit

Introduction

Successful public transit and walkable communities require sufficient populations
within a given area. Municipalities can establish a long-term goal to increase the
gross density of the community (dwelling units per gross acre or per square mile) by
a certain amount, up to at least a minimum level at which mass transit is supported
and vehicle miles traveled (VMT) would be reduced.?03

Residential densities affect public transportation usage by influencing changes in
modes of travel, which in turn, affect vehicle miles traveled and associated energy
usage and carbon emissions. In order to achieve this critical mass of people and
destinations, the municipality can promote infill development through tax
abatement, redevelopment, transfer of development rights, rezoning, and other
methods. Additionally, a municipality can change parking incentive structures to
support non-auto density (e.g., set parking maximums, remove minimums).

Costs/Impacts

The ballpark cost of planning for increased density, including master plan revisions
and a fiscal impact analysis, would be approximately $50,000. Grant funding to
offset these costs may be available through the New dJersey Department of
Environmental Protection, Department of Transportation, or Office of Smart
Growth.

The emission reductions and energy savings that result from reduced VMT vary
greatly depending on the density achieved and the complementary strategies
employed to support alternative forms of transportation. While the impacts are too
variable to estimate here, research suggests that doubling residential density across
a metropolitan area might lower household VMT by about 5 to 12 percent, and
perhaps by as much as 25 percent, if coupled with higher employment
concentrations, significant public transit improvements, mixed uses, and other
supportive demand management measures.504

How to Do It

The Planning Board could lead efforts to develop a long-term redevelopment plan
that increases the city's density and reduces vehicle miles traveled (VMT).
Planning consultants would likely be hired to analyze scenarios and recommend
revisions to the master plan and zoning ordinance. These studies and revisions
would take about a year or two to complete, depending on the availability of data.

1. Analyze scenarios for increasing density:
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A fiscal impact analysis and an air quality and energy analysis would be needed to
evaluate various scenarios for increasing density. The fiscal impact analysis would
be necessary because the precise impact on municipal costs and revenues would be
affected by the mix of proposed dwelling units. Similarly the air quality and energy
analysis would evaluate the impacts of various scenarios of increased density on
these factors.

2. Revise the city's master plan and zoning ordinance:

The effects of compact, mixed-use development on VMT are likely to be enhanced
when this approach is combined with other measures that make alternatives to
driving relatively more convenient and affordable. Examples of such measures
include a street network that provides good connectivity between locations and
accommodates non-vehicular travel, well-located transit stops, and good
neighborhood design. Likewise, demand management measures, such as reducing
the supply and increasing the cost of parking, can complement efforts to reduce

VMT.505

Studies suggest that it 1s necessary to have moderate net residential densities
(exclusive of streets and other public improvements) of at least 7 to 15 dwellings per
acre in order to support “moderately convenient transit service’ (by rapid transit,
buses, and taxis).”?%6 Assuming that for mature communities, public streets and
other public improvements represent 20 percent of each acre (with the result being
that 80 percent is developable), 7 to 15 dwelling units per net acre would be 5.6 to
12 units per gross acre (or 7 units * 0.8 =5.6; 15 units * 0.8 = 12).

The municipality would need to prepare and adopt a new land use element for the
city's master plan and enact a new zoning ordinance to reflect plan revisions.
Revisions to the circulation element may also be necessary. Increased density must
be matched with well-located transit stops, frequency of transit services, good
neighborhood design, and enhanced pedestrian and biking options.

3. Implementation:

Implementation would occur over time, gradually increasing the density of the
community as developers assembled parcels for reuse and redevelopment. The
strategy may take as long as 30 to 40 years to implement successfully, assuming
continued and steady commitment by elected and appointed officials. It would also
depend on the market for such units and the strength of the local economy to
support this expansion.

Resources

(1) New Jersey Office of Smart Growth Smart Growth Grants
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Over the past several years, the Office of Smart Growth has offered $3 million
annually for Smart Growth grants. However, for the fiscal year 2009-2010, the
program has been suspended. Office of Smart Growth website:
http://www.nj.gov/dca/divisions/osg/

(2) New Jersey Department of Transportation (NJDOT) Transit Village Initiative

The Transit Village Initiative creates incentives for municipalities to redevelop or
revitalize the areas around transit stations using design standards of transit-
oriented development (TOD) create attractive, vibrant, pedestrian-friendly
neighborhoods where people can live, shop, work and play without relying on
automobiles. Designation provides a municipality with the following benefits:

State of New Jersey commitment to the municipality's vision for redevelopment.

Coordination among the state agencies that make up the Transit Village Task
Force.

Priority funding from some state agencies.
Technical assistance from some state agencies.
Eligibility for grants from the New Jersey Department of Transportation (NJDOT).

Program website: http:/www.state.nj.us/transportation/community/village/

(3) DEP Local Government Greenhouse Gas Reduction Grant Program

This New Jersey Department of Environmental Protection (DEP) grant program is
intended to support New dJersey’s local government efforts to plan, develop, and
implement measures that reduce greenhouse gas emissions through programs that
result in energy efficiency, renewable energy, distributed energy and sustainable
land use planning. This program will cover certain land use planning and
transportation planning activities, including amending a municipal master plan to
establish, prioritize, and enact municipal greenhouse gas reduction policies and
actions, the development and implementation of supportive design guidelines and
zoning standards, and the development and implementation of integrated land use
and circulation plans aimed at reducing VMT. Program website:
http://nj.gov/dep/opsc/ghggrant.html
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3. Provide Alternative Transportation Incentives

Introduction/Summary

Local governments can provide incentives and education to reduce single-occupant
vehicle commuting by their employees. Incentives can take the form of direct
subsidies of transit passes, for example, or other benefits, such as preferential
parking for carpools or covered secure bicycle parking for cyclists. Benefits can also
take the form of commuter tax benefits for transit, parking, vanpool or bicycle
expenses.’07 Establishment of policies for telecommuting and offering of alternative
work schedules reduce the number of days that employees commute. These
programs reduce the miles traveled by employees for commuting, thereby
decreasing greenhouse gas (GHG) emissions.

This measure can be implemented on its own or in combination with other
transportation and land use measures.

Establish public employee incentive program for alt. transport use

Municinal Government

Initial Municinal Costs ($) $ 5.000
Rebate/Subsidv ($) $ -

Net Capital Cost ($) $ 5.000
Lifetime Municinal Costs ($) $ 174.485

CO2 Reductions (Tons) 99

VMT Reduced (Miles) 204.160
] ] 10.107

Gasoline Savings ($) $ 16.534

Costs/Impacts

Costs

An employee commute trip reduction program is relatively inexpensive, requiring
staff time to plan and administer the program. The government may partner with
the transportation management association for their county to help plan and
administer their program. Depending on the scope of the program and the number
of employees participating, it may also include non-administrative costs such as
one-time installation of a shower/locker room, installation of a bicycle parking area,
or technology and training investments to permit secure, efficient telecommuting. If
direct monthly incentives are provided, the cost of those must be included.

Example costs:

Staff time for policy development $5,000.00
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Assumes 66 hours of staff time at a cost of $75 per hour.
Total One-time Cost $5,000.00
Annual administrative cost $12,000.00
Assumes 20 hours staff time per month at a cost of $50 per hour.
Annual parking cash-out of $1/day/parking stall508 $2,320.00

Assumes 50 employees with 232 working days per year take advantage of the
cash-out 20% of the time. (50 * 232 * 0.20 = $2,320)

Total Annual Cost $14,320.00
Impacts

The 2009 report Moving Cooler estimated that a comprehensive program of
employer support for alternative commute methods would result in a reduction of
VMT per employee of 5.2% - 6.2%.509 For the purpose of estimating the GHG
reduction impact of an alternative transportation incentives program, a 5% annual
reduction in VMT for commute-related VMT associated with the employer is
assumed. Furthermore, it is assumed that all employees are offered the program.

Determining the impact for a given employer requires the following information:

e Number of employees offered the program

e Average round trip commute distance, available from the US Census or an
employee travel survey

e Number of working days in a year

Example impact:

A municipality has 50 employees. The average one-way commute distance for the
municipality is 8 miles, determined an employee survey, so the average daily round
trip commute distance is 16 miles. Each employee works an average of 232 days per
year, accounting for holidays, vacation, and personal time. Therefore, the current
annual vehicle miles traveled (VMT) for commuting is:

50 x 16 x 232 = 185,600 VMT

Following program implementation, the annual commuting VMT declines by 5% or
9280 miles to 176320 miles.

VMT can be converted to GHG by dividing by the average fuel economy for a light
duty vehicle (20.2 mpg510) then multiplying by the average CO2 emissions from a
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gallon of gasoline (19.562 lbs/gallon®!l). The result is an annual CO2 reduction of
3,667,014 Ibs.

Local Fiscal Impacts

Lifetime of
measure

Initial Cost $5,000
subsidy
Cost after subsidy $5,000
Annual $14,320
Savings/Cost
Years to Payback
Net Present Value

How to Do It

In order to select the right incentives for an alternative transportation incentives
program, a committee is established to develop the program, a survey is conducted
of employee commute behavior, and opportunities and barriers to commute
alternatives are identified at each worksite. The government may partner with the
transportation management association (TMA) for their county®!? to plan their
program, provide educational presentations and promotional materials for
employees, and provide rideshare matching services.

Timeframe

Creation of an alternative transportation incentives program can be accomplished
within six months and is anticipated to be an ongoing program.

Who should be involved

The municipal or county administrator and staff should take the lead in developing
the program, working closely with department heads. Union and non-union
employees should have a meaningful opportunity to comment on the program as it
1s being developed, and may serve on a planning committee.

Recommended action plan
1. Establish a program planning committee.

The committee should include representatives of the major departments as well as
representation by employee groups and the governing body.

2. Conduct a survey of employee commute practices.
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Determine how employees are getting to work now at all government worksites by
administering a brief survey. The survey should include questions about employees
travel time, distance, and home location. It can also contain questions that gauge
interest/willingness to use alternatives that could be promoted under the program,
such as carpooling or transit.

3. Conduct a scan of commuting conditions at all worksites.
The scan should answer questions such as:

What transit is available?

How suitable are nearby roads for walking and cycling?

Do employees need to travel regularly in their own vehicles for work?

Do employees have regular work tasks that could be completed by part-time
telecommuting?

4. Select the alternative transportation incentives for your program:

Critically evaluate the suitability of alternative transportation incentives found in
guides such as Commuter Choice5!3 and the Online TDM Encyclopedia514, based on
the findings of the employee commute survey and scan. The government should
partner with the TMA for their county to help plan their program. TMAs can also
provide assistance with rideshare (carpool and vanpool) matching, education, and
promotion.

Common program elements include:

e Commuter Financial Incentives (Parking Cash Out and Transit Allowances)
— enables employees to receive a direct subsidy from their employer to pay for
commuting expenses such as parking or transit fares, or use pre-tax income
for these expenses
Rideshare Matching — helps employees find carpool and vanpool partnerss1s

e Alternative Scheduling (Flextime and Compressed Work Weeks) — enables
employees to work fewer days per month, thereby reducing their commuting
Telecommuting — enables employees to work from home

e Guaranteed Ride Home — supports ridesharing, transit and bicycling by
providing an alternative means to get home during personal emergencies,
such as for a sick child

e Walking and Cycling Encouragement — provide a supportive environment
and assistance with planning walking and cycling routes

e Bicycle Parking and Changing Facilities — encourages cycling by providing
secure and weather-protected parking and a place to change during warmer
weather
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Resources

Commuter Choice — Federal resource for information about alternative
transportation incentive programs.

http://www.commuterchoice.com/

Online TDM Encyclopedia — A web-based guide for implementing alternative
transportation incentives from the Victoria Transportation Policy Institute.

http://www.vtpi.org/tdm/index.php

NdJ Transportation Management Associations — Regional organizations that help
employers plan and administer alternative transportation incentive programs.

http://www.state.nj.us/transportation/commuter/smartmoves/tmaprograms.shtm
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4. Institute Safe Routes to School

Introduction/Summary

Safe Routes to School (SRTS) is a federal, state and local effort to enable and
encourage children to walk and bicycle to school - and to make walking and
bicycling to school safe and appealing. Local governments can partner with school
districts to make it safer and easier for students to walk and bike to school. SRTS
activities fall under four categories: (1) education of children, parents, and the
community, (2) encouragement through events and contests, (3) Enforcement of
speeding and other traffic laws, and (4) engineering of street improvements to make
it safer to walk along and across the road. Engineering of street improvements is
excluded from this measure, however, because it is included under the related
Complete Streets measure.

SRTS reduces greenhouse gas (GHG) emissions by reducing the number of children
being driven to school, thereby eliminating or shortening motor vehicle trips. A
successful SRTS program in a compact area will reduce the need for school buses, as
well.

This measure can be implemented on its own or in combination with other
transportation and land use measures.

Implement a Safe Routes to School program

Municinal Government

Initial Municinal Costs ($) % 5.750
Rebate/Subsidv ($) 3 -

Net Capital Cost ($) % 5.750
Lifetime Municinal Costs ($) 3 5.750

CO2 Reductions (Tons)

VMT Reduced (Miles) 44 550
] ] 2.205

Gasoline Savings ($) g 3.608

Costs/Impacts

Costs

The cost to implement most non-infrastructure SRTS programs is generally low.
This measure requires staff time to accomplish the following:

e Assemble a SRTS Team (town-wide or individual by school)
e Develop a School Travel Plan(s)
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e Plan and implement a Walk and/or Bike to School Event(s)
e Evaluate the SRTS Program

Significant photocopy or printing costs may be needed for announcing walk/bike to
school events and for surveys/assessment tools for evaluation.

Giveaways and incentives like reflective stickers, zipper pulls, t-shirts, bike gear,
etc. to reward students that walk or bike are not necessary but are recommended.
Providing free bicycle helmets to low-income residents is recommended.

SRTS grants are available from the New Jersey Department of Transportation
(NJDQOT) Division of Local Aid. In addition, other state agency grant programs may
be used for SRTS activities. A listing of funding opportunities can be found on the
NJDOT SRTS website.516

Example costs:
Staff time for policy development $5000.00

Assumes 66 hours of staff time at a cost of $75 per hour.

Printing and reproduction $ 750.00
Total $5750.00
Impacts

The GHG reduction impact of a SRTS program is based on assumptions about
participation in the program. For the purposes of the impact assessment the
following assumptions are made: 10% of students in grades 3-8 participate in a
walking or bicycling program, and these students walk or bicycle 100 days per
school year.517 Forty-five percent of these students formerly traveled to school in a
family vehicle.518 School bus routes are assumed to remain the same, so no impact is
received from students who switch from busing to walking or cycling.

So, for a school with 600 students in grades 3-8, 60 participate in the program, and
27 of these formerly rode in a family vehicle, resulting in 2700 school trips saved.
Assuming an average round trip distance of 0.75 mi. results in an annual VMT
reduction of 2,025 miles.

VMT can be converted to GHG by dividing by the average fuel economy for a light
duty vehicle (20.2 mpg519) then multiplying by the average CO2 emissions from a
gallon of gasoline (19.562 lbs/gallon®29), The result is an annual CO2 reduction of
1,961 Ibs.

Key data points needed to make a case-specific impact assessment include:
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e Student population, 3*d through 8th grade. This is the typical grade range for
SRTS programs.

e Percentage of students traveling to school in a family vehicle, which can be
determined through a travel survey.

e Average round trip walking distance to school, which can be estimated
through professional judgment or determined through a travel survey.

Local Fiscal Impacts

Lifetime of
measure
Initial Cost $5,750
subsidy
Cost after subsidy $5,750
Annual
Savings/Cost
Years to Payback
Net Present Value

Social and Environmental Impacts

Annual Lifetime

Government | Community- | Government | Community-
wide wide

GHG reduction 1,961 Ibs.
kWh/Therms/gallons
reduced

Criteria Air
Pollutants

Other

How to Do It

Guides to planning and implementing a SRTS program can be found in the “Getting
Started” section of the NJDOT SRTS website and on the Sustainable Jersey
website.

Timeframe
The following tasks can be accomplished simultaneously:

Develop a SRTS Team (town-wide or individual by school): 1-3 months
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Develop Travel Plan(s) and prioritize locations for physical improvements: 1-12
months

Plan and implement Walk and/or Bike to School Event(s): 1-5 months
Evaluate Your SRTS Program: 1-6 months
Who should be involved

All levels of municipal and school governments should be informed of the Safe
Routes to School program and be provided with information to distribute so they
may serve as a resource for residents.

The leadership for a SRTS initiative can be initiated from many different groups.
Municipal government can include engineers, planners and enforcement. School
administrators can include principals, superintendents and teachers. Elected
officials can include Mayors, council members and Board of Education members.
Don’t forget to reach out to parents (parent-teacher organizations), crossing guards,
neighborhood associations, environmental and community groups, etc.

At a minimum, representatives from the school and municipal administration
and/or governments and police/municipal traffic safety officer(s) should be involved.

Recommended action plan

1. Build a Safe Routes to School Team.

See “Build a Safe Routes to School Team” fact sheet at:
http://www.state.nj.us/transportation/community/srts/pdf/building.pdf
2. Develop a Basic Travel Plan for Each School.

A Safe Routes to School Travel Plan “maps out” how to improve pedestrian and bike
travel to and from school for the purpose of increasing the number of students and
parents who bike or walk to school and/or improving safety.

3. Plan and Implement a Walk and/or Bike to School Event.

Walk and bike to school events are planned activities designed to enhance and
support SRTS programs by providing a specific occasion to involve students in
walking or biking to school.

4. Evaluate and Monitor Your SRTS Program.

Evaluating your Safe Routes to School efforts is a key component in order to assess
the impact of your projects and programs.
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Resources
New Jersey Department of Transportation — Safe Routes to School Program
http://www.state.nj.us/transportation/community/srts

New dJersey Department of Transportation - How to Get Started: SRTS
Implementation Costs

http://www.state.nj.us/transportation/community/srts/pdf/srts costs.pdf

New dJersey Safe Routes to School Resource Center at the Alan M. Voorhees
Transportation Center, Rutgers University

http://policy.rutgers.edu/vte/srts

New Jersey Bicycle and Pedestrian Resource Center
http://www.njbikeped.org/

National Center for Safe Routes to School
http://www.saferoutesinfo.org/

Safe Routes to School National Partnership
http://saferoutespartnership.org/

International Walk to School in the USA
http://www.walktoschool.org/

National Center for Bicycling and Walking

http://www .bikewalk.org/saferoutestoschool.php
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5. Establish Green Business Recognition Programs and Buy Local
Campaigns

Introduction

Buy Local Campaigns and Green Business Recognition programs collectively work
to reduce greenhouse gas emissions and support local economies. The Buy Local
campalgn encourages community members to patronize local businesses, which
ultimately reduces vehicle miles traveled (VMT) by requiring fewer and shorter
distance driving trips. Previous long distance shopping trips by car can be replaced
by walking, biking, and mass transportation use. Furthermore, buying locally re-
circulates revenue back into the community to strengthen the municipal tax base.521

In addition to conducting a buy local campaign, local governments can establish a
Green Business Recognition Program to encourage local businesses to increase
energy efficiency, conserve resources, and reduce waste and pollution.??2 Businesses
recognized for implementing sustainable practices attract more customers, while
the Buy Local Campaign encourages community members to support local
businesses. Overall, the implementation of both of these measures will strengthen
local economies, reduce environmental impacts, and specifically reduce greenhouse
gas emissions.

Promote green businesses and buy local campaigns

Municinal Government

$

Initial Municipal Costs ($) g
Rebate/Subsidv ($) $
Net Capital Cost ($) 3
Lifetime Municipnal Costs ($) $

CO2 Reductions (Tons) 1
VMT Reduced (Miles) 1.780

] ] 88
Gasoline Savinegs (§) $ 144

Costs/Impacts

Dozens of towns across the country have initiated robust Buy Local Campaigns.
Surveys of businesses in these communities consistently report an average 2%
increase in sales when compared to respondents from towns that did not conduct a
Buy Local effort. Assuming that a Green Business Recognition Program will further
enhance local economic activity, local governments that implement these programs
are likely to experience notable decreases in vehicle miles traveled.

2%523 X shopping trip miles (NJTPA data) = assumed mileage reduction
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How to do it:

Buy Local524:

1. Form a committee consisting of various representatives from local government,
the business community, and civic organizations dedicated to revitalization efforts.
This step can also be accomplished if municipalities already have an existing
committee focusing on green initiatives.

2. Set up eligibility rules and requirements. Distinguish between what should and
should not qualify as locally-owned.

3. Set a launch date to promote the Buy Local campaign. To ensure a successful
launch event, work alongside local businesses and media outlets to design a press
conference for the kick off.

4. Develop an awareness and marketing campaign that consists of a program name,
promotional materials, and a memorable slogan and campaign logo. To save money,
seek out donations for promotional material supplies and services.

5. Create materials and information packets that local businesses can utilize.

6. Utilize personal and professional business connections to recruit local businesses
and associations to join the Buy Local campaign.

7. Following the launch, continually promote the benefits of buying local and
maintain efforts to improve name recognition and participation. Survey businesses
to determine impacts of the campaign.

Green Business Recognition Program:

1. Form a Green Business Recognition Program committee. In order to ensure a
successful program, committee members should consist of individuals from the
business community, local environmental organizations, and the local Chamber of
Commerce. After committee members are selected, initiate a program timeline and
launch date.

2. Determine the various standards that recognized Green Businesses will have to
meet. Participation requirements can range anywhere from comprehensive business
inspections to straightforward pledges to reduce waste and pollution. When
designing the rules for participation, the Green Business committee should take
into consideration the effectiveness in achieving a desirable environmental outcome
and the likelihood that businesses will carry out various requirements. Business
membership renewal requirements should also be taken into consideration. For a
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more detailed explanation of potential business requirement strategies, visit the
following link:

http://sustainablejersey.com/listview.php?pagename=act8tb&actid=4&subactid=0&
actionlist=5

3. Identify incentives to reward recognized businesses. Consider publicity and tax
incentives to reward performance.

4. As with the Buy Local campaign, design a comprehensive marketing strategy
consisting of a program name and slogan and various promotional materials. The
two initiatives can be promoted together.

5. Committee members should designate someone to administer the Green Business
Recognition Program. Administrative responsibilities may include determining
business eligibility and recognition requirements or simply promoting the program
on a continual basis. Administrative duties may be allocated to a current municipal
official or can be designated to a member of the committee.

6. Determine a budget for the program, while considering such factors as
promotional materials, labor, and potential financial incentives for business
participants. Some aspects of the budget can be supported by donations and
contributions from committee members and co-sponsors.

7. To ensure a successful launch event, work alongside local businesses and media
outlets to design a press conference. Once the business participants are identified,
publish and distribute a directory that highlights the recognized Green Businesses.

8. Update the program based on emerging best practices. As with the Buy Local
campaign, continually promote the Green Business Recognition Program and
develop strategies to further improve name recognition and participation. Conduct
surveys of businesses to identify program impacts.

Resources

Sustainable Jersey Green Business Recognition
Programhttp://sustainablejersey.com/action.php?pagename=act8tb&actid=4

Middlesex County Go Green, Save
Greenhttp://co.middlesex.nj.us/gogreen/index.html

Sustainable Jersey Buy Local
Campaignhttp://sustainablejersey.com/action.php?pagename=act8tb&actid=3
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Portland Buy Localhttp://portlandbuylocal.org/

Baltimore Buy Localhttp://www.buylocalbaltimore.com/
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WATER EFFICIENCY MEASURES

1. Adopt a water conservation ordinance

2 Encourage water efficiency in new single-family homes

3 Encourage water efficiency in new and existing municipal buildings
4 Encourage water efficiency in new and existing commercial buildings

5 Encourage water efficiency in existing single-family homes

Rutgers, The State University of New Jersey ~ 191



Energy Plan for the [City’s or Township’s name]

1. Adopt a water conservation ordinance
Introduction:

Increasing population and development strain New Jersey’s natural resources,
particularly water. Many watersheds in New Jersey are in deficit as impervious
surfaces reduce groundwater recharge while anthropogenic uses withdraw more
water than nature can replenish. Just as unsustainable use jeopardizes future
supplies, ecological functions also become impaired as a result. Supplying
communities with water and collecting wastewater requires elaborate
infrastructure and maintenance. Costs associated with maintaining the
infrastructure as well as wastewater treatment increase as water use increases.

In order to address growing concerns about droughts, water shortages, and rising
costs, a municipality can adopt a water conservation ordinance as a practical and
effective way to decrease unnecessary water consumption. The primary goal of a
water conservation ordinance is to reduce residential and commercial seasonal
outdoor water use. Numerous studies have shown that ordinances are more
effective at reducing outdoor water consumption than other strategies, such as price
Iincreases and awareness campaigns.?25 Municipalities can use the model ordinance
developed by the New dJersey Department of Environmental Protection (NJDEP),
which establishes a two-day per week watering limit526, to reform water
consumption in your community.

The implementation of this ordinance will not only decrease unnecessary water and
energy consumption, but it will also prevent individuals from damaging their
property through the use of over-watering. Contrary to popular belief, water
conservation ordinances actually promote healthier lawn care techniques, because
excessive watering is harmful to lawns and undermines the turf’s overall drought
tolerance.?2’ By adopting a straightforward water conservation ordinance that
follows the guidelines of the NJDEP, communities can eliminate excessive seasonal
outdoor water use without sacrificing the health and aesthetic quality of residential
and commercial lawns.
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Adopt a Water Conservation Ordinance

Municinal Government ommunitv-Wide

Initial Municinal Costs ($) $

Rebate/Subsidv ($)

Net Capital Cost ($)

Lifetime Municinal Costs ($)
ifetime of Mes e (Yes

$
3
$

02 Reduction on Q
NOx Reductions (I.bs) 1
02 Reduction b 3
ectricl avings (MWh 0
ectrici avings ($ $ 45
Natural (33 avines (MMB -
Natural (33 avines ($ $ -
Nate Aving rallon 150.000
Water Savings ($) 3 606

Costs/Impacts:

Overall costs to carry out this measure are minimal, and extensive training for
monitoring and enforcement responsibilities will not be required. Costs related to
staff time and legal review will vary depending on the local government’s unique
situation. Expenses associated with informing the community of the new
regulations can be offset by combining ordinance information with regularly
scheduled community mailings and publications.

Adopting a water conservation ordinance is less expensive and more effective when
compared to other policy approaches. Educational and awareness programs are
expensive and complicated to organize. Increasing prices to lower consumption can
be politically controversial and problematic for consumers. The following table
demonstrates the effectiveness of each of the three policy approaches at lowering
seasonal water consumption:

Comparisons Between Water Conservation Ordinances, Price Increases,
and Educational Programs at Reducing Water Demand.528

Measure Water Water Price | Educational/
Conservation | Increase Awareness
Ordinance Program

Estimated 29% 1.6% 8%

Overall

Decrease

in Water

Demand
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As a whole, water conservation ordinances are superior in terms of cost and impact
savings. The following chart details the impact savings achieved by implementing a
two day per week water conservation ordinance:

2 Day/Per Week Water Conservation Ordinance Impact Savings

Impact Category To Annual Savings
Total Water Reduction529 30%
Water (million gallons)>330 Total water savings= Annual
Municipal water use *.30. If data is
unavailable,

Use 300 gallons per day/per
household. (300*# of
households*365*.30)

Total Energy (MWh)>531 Total= 2700 kWh/mg * total water
savings

CO2 (Tons)

How to do it:

1. Convene appropriate staff to develop a water conservation ordinance that
includes the following NJDEP provisions:

e The conservation provisions apply at all times and not just in drought or
water emergency situations.

e Each household is restricted to watering no more than 2 days per week. For
each of these days, the time allocated for watering a single area is restricted
to 30 minutes.

e QOutline an appropriate and effective penalty system to deter individuals from
violating the rules of the ordinance.

Recommended:

Watering is most effective when conducted in the early morning hours. Less water
evaporates compared to later in the day when higher temperatures facilitate
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evaporation. Watering early also prevents fungal growth that thrives in dark, wet
conditions to maintain a healthier lawn.

Consider cost-effective strategies, such as scheduling watering times concurrent
with garbage pickups to reduce monitoring costs.?32

Require all automatic irrigation systems to be equipped with an operational rain
sensor. New Jersey state law mandates that all irrigation systems installed after
September 8, 2000 include rain sensors. Extending this requirement to all irrigation
systems will further reduce unnecessary outdoor water consumption. The retrofit is
inexpensive and can also be accomplished as a condition of home sale.

To refer to the NJDEP sample ordinance, please visit the following link:
http://www.njssi.org/uploaded_documents/waterordinance.pdf

2. Once the water conservation ordinance is drafted, notice the public and host
readings according to customary legal processes.

3. Have the legislative body adopt the ordinance, and be sure the designated entity
responsible for enforcing the ordinance is prepared to do so.

4. Continue to educate the public about the water conservation ordinance
provisions as well as the benefits. Evaluate water demand reductions and report
savings to the community to encourage water conservation activities.

Resources:

NdJ Department of Environmental Protection Sample Ordinance:
http://www.njssi.org/uploaded_documents/waterordinance.pdf

Highlands, New Jersey Water Conservation Ordinance:
http://www.njssi.org/uploaded documents/highlandsmodelwater.pdf

Sustainable Jersey Water Ordinance Information:
http://sustainablejersey.com/editor/doc/act9tb3sal.pdf

American Water Resources Association (AWRA):http://www.awra.org/
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2. Encourage water efficiency in new single-family homes

Introduction

Managing water is a growing concern in the United States. Communities across the
country are starting to face challenges regarding water supply and water
infrastructure.  Building occupants use 12% of the total U.S. water use.
Approximately 7% of U.S. water use i1s in the residential sector, averaging 100
gallons of water per person per day. To encourage water efficiency, a municipality
may enact an ordinance to reduce permitting fees for new single-family homes that
achieve WaterSense-labeled new home certification.533

An easy way to reduce the quantity of water used per person per day is to select
WaterSense-labeled fixtures such as faucets, showerheads, and toilets. These

fixtures offer a greater degree of efficiency, therefore reducing water used without
altering usage patterns.

Currently, federal standards require that lavatory faucets and faucet aerators
manufactured after 1994 use no more than 2.2 gallons per minute. WaterSense-
labeled faucets offer a greater degree of efficiency over 1994 federal standards. For
example, lavatory faucets for private bathrooms have a maximum flow rate of 1.5
gallons per minute, .7 gallon per minute savings over federal standards.

Increase water efficiency in new residential buildings

Municinal Government ommunitv-Wide

$

Initial Municinal Costs ($)
Rebate/Subsidv ($)

Net Capital Cost ($)
Lifetime Municinal Costs ($)
Lifetime of Measure (Years)

3
3
3

CO2 Reductions (Tons) 5
NOx Reductions (I.bs) 7
S0O2 Reductions (I.bs) -
ectrici avines (MWh -
Electricitv Savines ($) o -
Natural Ga avings (MMB 79
Natural Gas Savings ($ $ 856
Nate aving rallon 131.910
Water Savings ($) % 533
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Costs/Impacts

Indoor water use for a typical single family home is 69.3 gallons per capita per
day®34. WaterSense-labeled new homes reduce the total amount of water used by
20% or 13.9 gallons, to 55.4 gallons per capita per day535.

Scenario: (per capita and average household #)

Assuming the national average household size in of 2.6 occupants®36, achieving
WaterSense-labeled new home certification will save a total of 36.1 gallons per
household per day, or 13,191gallons per household per year?37. This is a savings of
approximately $52.76 annually in water costs per household per year.53% In
addition, energy savings through reduced hot water heating needs will be about 480
cu ft of natural gas. This will save approximately $6.00 annually in energy bills. 539

Scenario: (municipal-wide)

Based on participations rates of similar green building incentive programs
nationwide, assume a 5% annual increase in the percentage new home projects that
will take advantage of reduced permit fees for achieving WaterSense-labeled new
home certification. By the time this ordinance is in place for four years, a 20% level
of participation is anticipated.

East Orange

The city of East Orange adds on average, 41540 new units per year. On this forth
year, it 1s anticipated that 20% or 8 of the 41 units will take advantage of reduced
permit fees by achieving WaterSense-labeled new home certification.

If an average household using WaterSense-labeled fixtures saves approximately
13,191 gallons of water per year, these 8 new homes will reduce annual water
consumption in East Orange by 105,528 gallons per year. In addition, 3,840 cu ft of
natural gas will be saved through reduced hot water heating needs.54!

Edison
The city of Edison adds on average, 184542 new units per year. On this forth year, it
is anticipated that 20% or 37 of the 184 units will take advantage of reduced permit

fees achieving WaterSense-labeled new home certification.

If an average household using WaterSense-labeled fixtures saves approximately
13,191 gallons of water per year, these 37 new homes will reduce annual water
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consumption in Edison by 488,067 gallons per year. In addition, 17,760 cu ft of
natural gas will be saved through reduced hot water heating needs.543

Fort Lee

The city of Fort Lee adds on average, 91544 new units per year. On this forth year, it
1s anticipated that 20% or 18 of the 91 units will take advantage of reduced permit
fees achieving WaterSense-labeled new home certification

If an average household using WaterSense-labeled fixtures saves approximately
13,191 gallons of water per year, these 18 new homes will reduce annual water
consumption in Fort Lee by 237,438 gallons per year. In addition, 8,640 cu ft of
natural gas will be saved through reduced hot water heating needs.545

Howell Twp.

Howell Twp. adds on average, 141546 new units per year. On this forth year, it is
anticipated that 20% or 28 of the 141 units will take advantage of reduced permit
fees by achieving WaterSense-labeled new home certification

If an average household using WaterSense-labeled fixtures saves approximately
13,191 gallons of water per year, these 28 new homes will reduce annual water
consumption in Howell Twp. by 369,348 gallons per year. In addition, 13,440 cu ft
of natural gas will be saved through reduced hot water heating needs.547

Middletown

Middletown adds on average, 82548 new units per year. On this forth year, it is
anticipated that 20% or 16 of the 82 units will take advantage of reduced permit
fees by achieving WaterSense-labeled new home certification

If an average household using WaterSense-labeled fixtures saves approximately
13,191 gallons of water per year, these 16 new homes will reduce annual water
consumption in Middletown by 211,056 gallons per year. In addition, 7,680 cu ft of
natural gas will be saved through reduced hot water heating needs.54°

Montclair
Montclair adds on average, 2550 new units per year. On this forth year, it is

anticipated that 20% or 5 of the 25 units will take advantage of reduced permit fees
achieving WaterSense-labeled new home certification
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If an average household using WaterSense-labeled fixtures saves approximately
13,191 gallons of water per year, these 5 new homes will reduce annual water
consumption in Montclair by 65,955 gallons per year. In addition, 2,400 cu ft of
natural gas will be saved through reduced hot water heating needs.551

Parsippany — Troy Hills

Parsippany—Troy Hills adds on average, 65552 new units per year. On this forth
year, it is anticipated that 20% or 13 of the 65 units will take advantage of reduced
permit fees by achieving WaterSense-labeled new home certification

If an average household using WaterSense-labeled fixtures saves approximately
13,191 gallons of water per year, these 13 new homes will reduce annual water
consumption in Parsippany by 171,483 gallons per year. In addition, 6,240 cu ft of
natural gas will be saved through reduced hot water heating needs.?53

Perth Amboy

The city of Perth Amboy adds on average, 48554 new units per year. On this forth
year, it is anticipated that 20% or 10 of the 48 units will take advantage of reduced
permit fees by achieving WaterSense-labeled new home certification

If an average household using WaterSense-labeled fixtures saves approximately
13,191 gallons of water per year, these 10 new homes will reduce annual water
consumption in Perth Amboy by 131,910 gallons per year. In addition, 4,800 cu ft of
natural gas will be saved through reduced hot water heating needs.555

Plainfield

The city of Plainfield adds on average, 27556 new units per year. On this forth year,
it is anticipated that 20% or 5 of the 27 units will take advantage of reduced permit
fees by achieving WaterSense-labeled new home certification

If an average household using WaterSense-labeled fixtures saves approximately
13,191 gallons of water per year, these 5 new homes will reduce annual water
consumption in Plainfield by 65,955 gallons per year. In addition, 2,400 cu ft of
natural gas will be saved through reduced hot water heating needs.557

West Orange
The city of West Orange adds on average, 67558 new units per year. On this forth

year, it is anticipated that 20% or 13 of the 67 units will take advantage of reduced
permit fees by achieving WaterSense-labeled new home certification
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If an average household using WaterSense-labeled fixtures saves approximately
13,191 gallons of water per year, these 13 new homes will reduce annual water
consumption in West Orange by 171,483 gallons per year. In addition, 6,240 cu ft of
natural gas will be saved through reduced hot water heating needs.559

Willingboro Twp.

Willingboro Twp. adds on average, 47560 new units per year. On this forth year, it is
anticipated that 20% or 9 of the 47 units will take advantage of reduced permit fees
by achieving WaterSense-labeled new home certification

If an average household using WaterSense-labeled fixtures saves approximately
13,191 gallons of water per year, these 9 new homes will reduce annual water
consumption in Willingboro Twp. by 118,719 gallons per year. In addition, 4,320 cu
ft of natural gas will be saved through reduced hot water heating needs.56!

Local Fiscal Impacts

WaterSense-labeled fixtures (faucets, showerheads,
toilets)
Lifetime of Measure 10

(Years)

Annual Electric
Savings (MWh)
Annual Natural Gas
Savings

Annual Peak Load
Reductions (kW)
Gallons Reduced 13.9 gallons per capita per day562
VMT Reduced

Custom Conversion (If
gallons water -->
electrcity, etc)

Tax Credits ($)
Incentives ($)

Capital
Administrative Costs
(%)

Yearly Administrative
Costs ($)

Capital Costs to
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Municipality ($)
Yearly Costs to
Municipality ($)
Capital Incremental
Costs ($)

Yearly Incremental

Costs ($)

How to Do it

In order to meet this measure the municipality must pass an ordinance to reduce
permitting fees for major renovation projects that use WaterSense-labeled products
or equivalent.

In adopting this green building ordinance, the municipality must consider the
following: 563

1. Involve representatives from existing volunteer boards, such as the Planning
and Zoning Boards, environmental commission, and redevelopment and housing
agencies, as well as municipal staff, especially the Zoning Official, Construction
Code Official, and planner should be involved with this action.

2. Set a timeframe. Timeframes to implement the components will vary; however
they can be pursued at the same time. Adopting a green building ordinance will
take between one and three months.

3. Take in account the project costs and resource needs. Developing a green
building ordinance will require municipal staff time; however costs should be
minimal and likely will be related to legal professional fees.

4. Execute. In order to compensate for revenue lost through reduced permit fees,
the municipality should develop two construction fee formulas; one for conventional
building, and a second formula for green building. In determining both formulas,
the municipality must project an anticipated level of participation in the reduced
permit fee incentive. Revenue lost from reduce permit fees can be recovered by
raising permit fees for conventional building.

Resources:
Sustainable Jersey. www.sustainablejersey.com

EPA WaterSense. http://www.epa.gov/watersense/
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U.S. Environmental Protection Agency WaterSense Program. Water Savings and
Energy Calculator. http://www.epa.gov/WaterSense/calculator/index.htm.

U.S. Department of Energy Federal Energy Management Program. Energy Cost
Calculator for Faucets and Showerheads.
http://wwwl.eere.energy.gov/femp/technologies/eep faucets showerheads calctml

Energy Efficient Rehab Advisor. http:/www.rehabadvisor.pathnet.org/

H20USE: Water Saver Home http://www.h2ouse.net/index.cfm
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3. Encourage water efficiency in new and existing municipal buildings
Introduction

Managing water is a growing concern. Building occupants use 12% of the total
water consumed in the United States. Communities across the country are starting
to face challenges regarding water supply and water infrastructure. To encourage
water efficiency in new and a existing municipal buildings, a municipality can adopt
a green building policy that requires all new construction and major renovation
projects and existing building plumbing upgrades to use WaterSense-labeled
products or equivalent.564

An easy way to reduce the quantity of water used in commercial buildings is to
select WaterSense-labeled faucets and toilets. These fixtures offer a greater degree
of efficiency, therefore reducing water used without altering usage patterns.

Currently, federal standards require that lavatory faucets and faucet aerators
manufactured after 1994 use no more than 2.2 gallons per minute. WaterSense-
labeled faucets offer a greater degree of efficiency over 1994 federal standards.
Lavatory faucets for private bathrooms have a maximum flow rate of 1.5 gpm, a .7
gallon per minute savings over federal standards.

Increase water efficiency in new & existing muni buildings

Municinal Government 1Lv-

Initial Municinal Costs ($) % -
Rebate/Subsidv ($) 3 -
Net Capital Cost ($) % -
Lifetime Municipnal Costs ($) 3 -

Lifetime of Measure (Years)
CO2 Reductions (Tons)
NOx Reductions (I.bs) 1 1
S0O2 Reductions (I.bs) - -
Electricitv Savings (MWh) - -

Electricitv Savines ($) 3 - b -
Natural Gas Savings (MMBtu) 15 15
Natural Gas Savinegs ($) 3 1341 $ 134
Water Savings (Gallons) 255.600 255.600
Water Savings ($) 3 1.0331 % 1.033
Costs/Impacts

Selecting a WaterSense-labeled faucet at a flow rate of 1.5 gpm will consume 12.15
gallons per capita per day. Typical faucets produced after 1994 with a flow rate of
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2.2 gpm will consume 17.82 gallons per capita per day. Switching to a WaterSense-
labeled faucet will save 5.67 gallons per capita per day.565

Selecting a WaterSense-labeled toilet that consumes 1.3 gallons of water per flush
will consume 6.57 gallons of water per capita per day. Typical toilets which use at
least 3.5 gallons of water per flush will consume 17.67 gallons per capita per day.

Switching to a WaterSense-labeled toilet will save 11.10 gallons per capita per day.
566

Scenario: (per 20,000 SF building)

Assume that conventional 20,000 SF commercial office building consumes between
116,400 — 140, 600 gallons of water annually.567 By switching to WaterSense-
labeled products that building can save an estimated 20% or 23,000 — 28,120 gallons
of water per year. This is a savings of approximately $102 annually in water costs
per year.5%® In addition, this building will save 1,520 kBtu per year through
reduced hot water heating.

Local Fiscal Impacts

WaterSense-labeled fixtures (faucets, showerheads,

toilets)
Lifetime of Measure 10
(Years)
Annual Electric .076 kBtu/sf/yr 569

Savings (MWh)
Annual Natural Gas
Savings

Annual Peak Load
Reductions (kW)
Gallons Reduced
VMT Reduced
Custom Conversion (If
gallons water -->
electrcity, etc)

Tax Credits ($)
Incentives ($)
Capital
Administrative Costs

($)

Yearly Administrative
Costs ($)
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Capital Costs to
Municipality ($)
Yearly Costs to
Municipality ($)
Capital Incremental
Costs ($)

Yearly Incremental

Costs ($)

How to Do it

In order to meet this measure the municipality must enact a green building policy
that requires all new construction and major renovation projects and existing
building plumbing upgrades to use WaterSense-labeled products or equivalent.570

In adopting this green building ordinance, the municipality must consider the
following: 571

1. Involved representatives from existing volunteer boards, such as the planning
and zoning boards, environmental commission, and redevelopment and housing
agencies, as well as municipal staff, especially the zoning official, construction code
official, and planner should be involved with this action.

2. Set a timeframe. Timeframes to implement the components will vary; however
they can be pursued at the same time. Adopting a green building policy will take
between one and three months.

3. Take into account the project costs and resource needs. Developing a
green building policy will require municipal staff time; however costs should be
minimal and likely will be related to legal professional fees.

4. Execute. Specify WaterSense-labeled or equivalent low flow fixtures. EPA
WaterSense high-efficiency toilets (1.28 gpf), dual-flush toilets (1.6/1.1 gpf), or low-
flow (1.1 gpf) toilets.

Resources:

Sustainable Jersey.www.sustainablejersey.com

EPA WaterSense.http://www.epa.gov/watersense/

U.S. Environmental Protection Agency WaterSense Program. Water Savings and
Energy Calculator. http:/www.epa.gov/WaterSense/calculator/index.htm.
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U.S. Department of Energy Federal Energy Management Program. Energy Cost
Calculator for Faucets and Showerheads.
http://www]l.eere.energy.gov/femp/technologies/eep faucets showerheads calctml

Whole Building Design Guide — Protect and Conserve Water
http://www.wbdg.org/design/conserve water.php

Rutgers, The State University of New Jersey ~ 206


http://www1.eere.energy.gov/femp/technologies/eep_faucets_showerheads_calctml
http://www.wbdg.org/design/conserve_water.php

Energy Plan for the [City’s or Township’s name]

4. Encourage water efficiency in new and existing commercial buildings
Introduction

Managing water use is a growing concern. Building occupants use 12% of the total
water consumed in the United States. Communities across the country are starting
to face challenges regarding water supply and water infrastructure. To address this
problem a municipality may enact an ordinance to reduce permitting fees for new
construction and major renovation projects and plumbing upgrades to existing
buildings that use WaterSense-labeled products or equivalent.572

An easy way to reduce the quantity of water used in commercial buildings is to
select WaterSense-labeled faucets and toilets. These fixtures offer a greater degree
of efficiency, therefore reducing water used without altering usage patterns.

Currently, federal standards require that lavatory faucets and faucet aerators
manufactured after 1994 use no more than 2.2 gallons per minute. WaterSense-
labeled faucets offer a greater degree of efficiency over 1994 federal standards.
Lavatory faucets for private bathrooms have a maximum flow rate of 1.5 gpm, a .7
gallon per minute savings over federal standards.

Increase water efficiency in new & existing com buildings

Municinal Government ommunitv-Wide
Initial Municinal Costs ($) $
Rebate/Subsidv ($)

Net Capital Cost ($)
Lifetime Municinal Costs ($)
Lifetime of Measure (Years)

$
3
$

02 Reduction On 2
NOx Reductions (I.bs) 3
02 Reduction . -
ectricl avings (MWh -

Electricitv Savines ($) $ -

Natural Ga avings (MMB 34
Natural Gas Savings ($ $ 295
Nate aving rallon 102.240
Water Savings ($) $ 413

Costs/Impacts

Selecting a WaterSense-labeled faucet at a flow rate of 1.5 gpm will consume 12.15
gallons per capita per day. Typical faucets produced after 1994 with a flow rate of
2.2 gpm will consume 17.82 gallons per capita per day. Switching to a WaterSense-
labeled faucet will save 5.67 gallons per capita per day.573
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Selecting a WaterSense-labeled toilet that consumes 1.3 gallons of water per flush
will consume 6.57 gallons of water per capita per day. Typical toilets which use at
least 3.5 gallons of water per flush will consume 17.67 gallons per capita per day.

Switching to a WaterSense-labeled toilet will save 11.10 gallons per capita per day.
574

Scenario: (per 20,000 SF building)

Assume that conventional 20,000 SF commercial office building consumes between
116,400 — 140, 600 gallons of water annually.5’5 By switching to WaterSense-
labeled products that building can save an estimated 20% or 23,000 — 28,120 gallons
of water per year. This is a savings of approximately $102 annually in water costs
per year.’® In addition, this building will save 1,520 kBtu per year through
reduced hot water heating.

Scenario: (municipal-wide) (total sq footage commercial building sector)
East Orange

The city of East Orange adds on average 62,931577 square feet of new commercial
space and renovates on average 125,862578 square feet of existing commercial space.
This totals 188,793 square foot of construction per year (approximately nine, 20,000
sq. ft. office buildings).

In the introductory year it is anticipated that 20% of new and existing commercial
buildings will select WaterSense-labeled fixtures. Therefore 37,758 square feet of
the total 188,793 square feet will take advantage of the reduced permitting fees for
selecting WaterSense-labeled fixtures (approximately two, 20,000 sq. ft office
building).

Assuming a baseline case of 5.82 - 7.03 gallons of water per SF per year, this 37,758
square feet of new and existing commercial space will consume between 219,751 —
265,439 gallons of water if typical plumbing fixtures are used. By switching to
WaterSense-labeled products that building can save an estimated 20% or 43,950 —
53,089 gallons of water per year.

Note: 8% of total site energy is consumed by water heating in commercial
buildings.5”® If ASHRAE 90.1-2007 requires a base of 4.76 kBtu/sf/yr 580, .38
kBtu/sf/yr will be devoted to water heating. A 20% reduction in water use will
therefore save .076 kBtu/sf/yr. This anticipated 37,758 square feet of new office
space will save 2,869 kBtu per year.

Edison

Edison adds on average 232,512581 gquare feet of new commercial space and
renovates on average 465,024582 square feet of existing commercial space. This
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totals 697,536 square foot of construction per year (approximately thirty-five,
20,000 sq. ft. office buildings).

In the introductory year it is anticipated that 20% of new and existing commercial
buildings will select WaterSense-labeled fixtures. Therefore 139,507 square feet of
the total 697,536 square feet will take advantage of the reduced permitting fees for
selecting WaterSense-labeled fixtures (approximately seven, 20,000 sq. ft office
buildings).

Assuming a baseline case of 5.82 - 7.03 gallons of water per SF per year, this
139,507 square feet of new and existing commercial space will consume between
811,931 — 980,734 gallons of water if typical plumbing fixtures are used. By
switching to WaterSense-labeled products that building can save an estimated 20%
or 162,386 — 196,146 gallons of water per year.

Note: 8% of total site energy is consumed by water heating in commercial
buildings.583 If ASHRAE 90.1-2007 requires a base of 4.76 kBtu/sf/yr 584 .38
kBtu/sf/yr will be devoted to water heating. A 20% reduction in water use will
therefore save .076 kBtu/sf/yr. This anticipated 139,507 square feet of new office
space will save 10,602 kBtu per year.

Fort Lee

The city of Fort Lee adds on average 124,31058%5 gsquare feet of new commercial
space and renovates on average 248,620586 square feet of existing commercial space.
This totals 372,930 square foot of construction per year (approximately eighteen,
20,000 sq. ft. office buildings).

In the introductory year it is anticipated that 20% of new and existing commercial
buildings will select WaterSense-labeled fixtures. Therefore 74,586 square feet of
the total 372,930 square feet will take advantage of the reduced permitting fees for
selecting WaterSense-labeled fixtures (approximately four, 20,000 sq. ft office
building).

Assuming a baseline case of 5.82 - 7.03 gallons of water per SF per year, this 74,586
square feet of new and existing commercial space will consume between 434,091 —
524,340 gallons of water if typical plumbing fixtures are used. By switching to
WaterSense-labeled products that building can save an estimated 20% or 86,818 —
104,868 gallons of water per year.

Note: 8% of total site energy is consumed by water heating in commercial
buildings.?87 If ASHRAE 90.1-2007 requires a base of 4.76 kBtu/sf/yr 588, .38
kBtu/sf/yr will be devoted to water heating. A 20% reduction in water use will
therefore save .076 kBtu/sf/yr. This anticipated 74,586 square feet of new office
space will save 5,669 kBtu per year.
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Howell Twp.

Howell Twp. adds on average 177,66058° square feet of new commercial space and
renovates on average 355,32059 square feet of existing commercial space. This
totals 532,980 square foot of construction per year (approximately twenty seven
20,000 sq. ft. office buildings).

In the introductory year it is anticipated that 20% of new and existing commercial
buildings will select WaterSense-labeled fixtures. Therefore 106,596 square feet of
the total 532,980 square feet will take advantage of the reduced permitting fees for
selecting WaterSense-labeled fixtures (approximately five 20,000 sq. ft office
building).

Assuming a baseline case of 5.82 - 7.03 gallons of water per SF per year, this
106,596 square feet of new and existing commercial space will consume between
620,389 — 749,370 gallons of water if typical plumbing fixtures are used. By
switching to WaterSense-labeled products that building can save an estimated 20%
or 124,078 — 149,874 gallons of water per year.

Note: 8% of total site energy is consumed by water heating in commercial
buildings.?91 If ASHRAE 90.1-2007 requires a base of 4.76 kBtu/sf/yr 592, .38
kBtu/sf/lyr will be devoted to water heating. A 20% reduction in water use will
therefore save .076 kBtu/sf/yr. This anticipated 106,596 square feet of new office
space will save 8,101 kBtu per year.

Middletown

Middletown adds on average 91,897593 gsquare feet of new commercial space and
renovates on average 183,794594 square feet of existing commercial space. This
totals 275,691 square foot of construction per year (approximately fourteen 20,000
sq. ft. office buildings).

In the introductory year it is anticipated that 20% of new and existing commercial
buildings will select WaterSense-labeled fixtures. Therefore 55,138 square feet of
the total 275,691 square feet will take advantage of the reduced permitting fees for
selecting WaterSense-labeled fixtures (approximately three 20,000 sq. ft office
building).

Assuming a baseline case of 5.82 - 7.03 gallons of water per SF per year, this 55,138
square feet of new and existing commercial space will consume between 320,904 —
387,622 gallons of water if typical plumbing fixtures are used. By switching to
WaterSense-labeled products that building can save an estimated 20% or 64,181 —
77,524 gallons of water per year.

Note: 8% of total site energy is consumed by water heating in commercial
buildings.?95 If ASHRAE 90.1-2007 requires a base of 4.76 kBtu/sf/yr 5%, .38
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kBtu/sf/lyr will be devoted to water heating. A 20% reduction in water use will
therefore save .076 kBtu/sf/yr. This anticipated 55,138 square feet of new office
space will save 4,190 kBtu per year.

Montclair

Montclair adds on average 35,936597 square feet of new commercial space and
renovates on average 71,872598 square feet of existing commercial space. This totals
107,808 square foot of construction per year (approximately five, 20,000 sq. ft. office
buildings).

In the introductory year it is anticipated that 20% of new and existing commercial
buildings will select WaterSense-labeled fixtures. Therefore 21,562 square feet of
the total 107,808 square feet will take advantage of the reduced permitting fees for
selecting WaterSense-labeled fixtures (approximately one, 20,000 sq. ft office
building).

Assuming a baseline case of 5.82 - 7.03 gallons of water per SF per year, this 21,562
square feet of new and existing commercial space will consume between 125,491 —
151,581 gallons of water if typical plumbing fixtures are used. By switching to
WaterSense-labeled products that building can save an estimated 20% or 25,098 —
30,316 gallons of water per year.

Note: 8% of total site energy is consumed by water heating in commercial
buildings.?9° If ASHRAE 90.1-2007 requires a base of 4.76 kBtu/sf/yr 600 38
kBtu/sf/lyr will be devoted to water heating. A 20% reduction in water use will
therefore save .076 kBtu/sf/yr. This anticipated 21,562 square feet of new office
space will save 1,639 kBtu per year.

Parsippany — Troy Hills

Parsippany—Troy Hills adds on average 616,256601 square feet of new commercial
space and renovates on average 1,232,512602 gquare feet of existing commercial
space. This totals 1,848,768 square foot of construction per year (approximately
ninety two 20,000 sq. ft. office buildings).

In the introductory year it is anticipated that 20% of new and existing commercial
buildings will select WaterSense-labeled fixtures. Therefore 369,754 square feet of
the total 1,848,768 square feet will take advantage of the reduced permitting fees
for selecting WaterSense-labeled fixtures (approximately eighteen 20,000 sq. ft
office building).

Assuming a baseline case of 5.82 - 7.03 gallons of water per SF per year, this
369,754 square feet of new and existing commercial space will consume between
2,151,966 — 2,599,368 gallons of water if typical plumbing fixtures are used. By
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switching to WaterSense-labeled products that building can save an estimated 20%
or 430,393 — 519,874 gallons of water per year.

Note: 8% of total site energy is consumed by water heating in commercial
buildings.603 If ASHRAE 90.1-2007 requires a base of 4.76 kBtu/sf/yr 604, .38
kBtu/sf/lyr will be devoted to water heating. A 20% reduction in water use will
therefore save .076 kBtu/sf/yr. This anticipated 369,754 square feet of new office
space will save 28,101 kBtu per year.

Perth Amboy

The city of Perth Amboy adds on average 23,7196% gsquare feet of new commercial
space and renovates on average 47,438606 square feet of existing commercial space.
This totals 71,157 square foot of construction per year (approximately five, 20,000
sq. ft. office buildings).

In the introductory year it is anticipated that 20% of new and existing commercial
buildings will select WaterSense-labeled fixtures. Therefore 14,231 square feet of
the total 71,157 square feet will take advantage of the reduced permitting fees for
selecting WaterSense-labeled fixtures (approximately one, 20,000 sq. ft office
building).

Assuming a baseline case of 5.82 - 7.03 gallons of water per SF per year, this 14,231
square feet of new and existing commercial space will consume between 82,827 —
100,047 gallons of water if typical plumbing fixtures are used. By switching to
WaterSense-labeled products that building can save an estimated 20% or 16,565 —
20,009 gallons of water per year.

Note: 8% of total site energy is consumed by water heating in commercial
buildings.07 If ASHRAE 90.1-2007 requires a base of 4.76 kBtu/sf/yr 608 38
kBtu/sf/yr will be devoted to water heating. A 20% reduction in water use will
therefore save .076 kBtu/sf/yr. This anticipated 14,231 square feet of new office
space will save 1,082 kBtu per year.

Plainfield

The city of Plainfield adds on average 32,069609 square feet of new commercial
space and renovates on average 64,138610 square feet of existing commercial space.
This totals 96,207 square foot of construction per year (approximately five, 20,000
sq. ft. office buildings).

In the introductory year it is anticipated that 20% of new and existing commercial
buildings will select WaterSense-labeled fixtures. Therefore 19,204 square feet of
the total 96,207 square feet will take advantage of the reduced permitting fees for
selecting WaterSense-labeled fixtures (approximately one, 20,000 sq. ft office
building).
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Assuming a baseline case of 5.82 - 7.03 gallons of water per SF per year, this 19,204
square feet of new and existing commercial space will consume between 111,985 —
136,267 gallons of water if typical plumbing fixtures are used. By switching to
WaterSense-labeled products that building can save an estimated 20% or 22,397 —
27,253 gallons of water per year.

Note: 8% of total site energy is consumed by water heating in commercial
buildings.611 If ASHRAE 90.1-2007 requires a base of 4.76 kBtu/sf/yr 612, .38
kBtu/sf/lyr will be devoted to water heating. A 20% reduction in water use will
therefore save .076 kBtu/sf/yr. This anticipated 19,204 square feet of new office
space will save 1,462 kBtu per year.

West Orange

The city of West Orange adds on average 60,961613 square feet of new commercial
space and renovates on average 121,922614 square feet of existing commercial space.
This totals 182,883 square foot of construction per year (approximately five, 20,000
sq. ft. office buildings).

In the introductory year it is anticipated that 20% of new and existing commercial
buildings will select WaterSense-labeled fixtures. Therefore 36,577 square feet of
the total 182,883 square feet will take advantage of the reduced permitting fees for
selecting WaterSense-labeled fixtures (approximately one, 20,000 sq. ft office
building).

Assuming a baseline case of 5.82 - 7.03 gallons of water per SF per year, this 36,577
square feet of new and existing commercial space will consume between 212,878 —
257,136 gallons of water if typical plumbing fixtures are used. By switching to
WaterSense-labeled products that building can save an estimated 20% or 42,576 —
51,427 gallons of water per year.

Note: 8% of total site energy is consumed by water heating in commercial
buildings.615 If ASHRAE 90.1-2007 requires a base of 4.76 kBtu/sf/yr 616, .38
kBtu/sf/yr will be devoted to water heating. A 20% reduction in water use will
therefore save .076 kBtu/sf/yr. This anticipated 36,577 square feet of new office
space will save 2,780 kBtu per year.

Willingboro Twp.

Willingboro Twp. adds on average 38,621617 square feet of new commercial space
and renovates on average 77,242618 square feet of existing commercial space. This
totals 115,863 square foot of construction per year (approximately five, 20,000 sq. ft.
office buildings).

In the introductory year it is anticipated that 20% of new and existing commercial
buildings will select WaterSense-labeled fixtures. Therefore 23,173 square feet of
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the total 115,863 square feet will take advantage of the reduced permitting fees for
selecting WaterSense-labeled fixtures (approximately one, 20,000 sq. ft office
building).

Assuming a baseline case of 5.82 - 7.03 gallons of water per SF per year, this 23,173
square feet of new and existing commercial space will consume between 134,867 —
162,906 gallons of water if typical plumbing fixtures are used. By switching to
WaterSense-labeled products that building can save an estimated 20% or 26,973 —
32,581 gallons of water per year.

Note: 8% of total site energy is consumed by water heating in commercial
buildings.61® If ASHRAE 90.1-2007 requires a base of 4.76 kBtu/sf/yr 620, .38
kBtu/sf/lyr will be devoted to water heating. A 20% reduction in water use will
therefore save .076 kBtu/sf/yr. This anticipated 23,173 square feet of new office
space will save 1,761 kBtu per year.

Local Fiscal Impacts

WaterSense-labeled fixtures (faucets, showerheads,
toilets)

Lifetime of Measure 10

(Years)
Annual Electric .076 kBtu/sf/yr 621
Savings (MWh)
Annual Natural Gas
Savings

Annual Peak Load
Reductions (kW)
Gallons Reduced See above per municipality
VMT Reduced
Custom Conversion
(If gallons water -->
electrcity, etc)

Tax Credits ($)
Incentives ($)
Capital
Administrative Costs
(%)

Yearly
Administrative Costs
%)

Capital Costs to
Municipality ($)
Yearly Costs to
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Municipality ($)
Capital Incremental
Costs ($)

Yearly Incremental

Costs ($)

How to Do it

In order to meet this measure the municipality must enact an ordinance to reduce
permitting fees for new construction and major renovation projects and plumbing
upgrades to existing buildings that use WaterSense-labeled products or
equivalent.622

In adopting this green building ordinance, the municipality must consider the
following: 623

1. Involved representatives from existing volunteer boards, such as the Planning
and Zoning Boards, environmental commission, and redevelopment and housing
agencies, as well as municipal staff, especially the Zoning Official, Construction
Code Official, and planner should be involved with this action.

2. Set a Timeframe. Timeframes to implement the components will vary; however
they can be pursued at the same time. Adopting a green building ordiance will take
between one and three months.

3. Take into account the Project Costs and Resource Needs. Developing a
green building ordinance will require municipal staff time; however costs should be
minimal and likely will be related to legal professional fees.

4. Execute. In order to compensate for revenue lost through reduced permit fees,
the municipality should develop two construction fee formulas; one for conventional
building, and a second formula for green building. In determining both formulas,
the municipality must project an anticipated level of participation in the reduced
permit fee incentive. Revenue lost from reduce permit fees can be recovered by
raising permit fees for conventional building.

Resources:

Sustainable Jersey www.sustainablejersey.com

EPA WaterSense http://www.epa.gov/watersense/

U.S. Environmental Protection Agency WaterSense Program. Water Savings and
Energy Calculator. http://www.epa.gov/WaterSense/calculator/index.htm.
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U.S. Department of Energy Federal Energy Management Program. Energy Cost

Calculator for Faucets and Showerheads.
http://wwwl.eere.energy.gov/femp/technologies/eep faucets showerheads calctml

Energy Efficient Rehab Advisor. http:/www.rehabadvisor.pathnet.org/

H20USE: Water Saver Home http://www.h2ouse.net/index.cfm
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5. Encourage water efficiency in existing single-family homes

Introduction

Managing water use is a growing concern in the United States. Communities
across the country are starting to face challenges regarding water supply and water
infrastructure.  Building occupants use 12% of the total U.S. water use.
Approximately 7% of U.S. water use is in the residential sector, averaging 100
gallons of water per person per day. To offset this problem, a municipality may
enact an ordinance to reduce permitting fees for single-family
renovation/remodeling projects that wuse WaterSense-labeled products or
equivalent.624

An easy way to reduce the quantity of water used per person per day is to select
WaterSense-labeled fixtures such as faucets, showerheads, and toilets. These
fixtures offer a greater degree of efficiency, therefore reducing water used without
altering usage patterns.

Currently, federal standards require that lavatory faucets and faucet aerators
manufactured after 1994 use no more than 2.2 gallons per minute.

WaterSense-labeled faucets offer a greater degree of efficiency over 1994 federal
standards. Lavatory faucets for private bathrooms have a maximum flow rate of 1.5
gpm, a .7 gallon per minute savings over federal standards.

Increase water efficiency in existing residential buildings

Municinal Government ommunitv-Wide

Initial Municinal Costs ($) $

Rebate/Subsidv ($)

Net Capital Cost ($)

Lifetime Municinal Costs ($)
ifetime of Mes e (Yes

$
3
$

02 Reduction on 8
NOx Red 101 b 12
02 Reduction b -
ectricl avings (MWh -
Electricitv Savines ($) $ -
Natural GGa avings (MMB 136
Natural Ga avings ($ $ 1.472
Nate aving rallon 110.000
Water Savings ($) 3 445

Costs/Impacts
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Selecting a WaterSense-labeled faucet at a flow rate of 1.5 gpm will consume 12.15
gallons per capita per day. Typical faucets produced after 1994 with a flow rate of
2.2 gpm will consume 17.82 gallons per capita per day. Switching to a WaterSense-
labeled faucet will save 5.67 gallons per capita per day.625

Selecting a WaterSense-labeled toilet that consumes 1.3 gallons of water per flush
will consume 6.57 gallons of water per capita per day. Typical toilets which use at
least 3.5 gallons of water per flush will consume 17.67 gallons per capita per day.

Switching to a WaterSense-labeled toilet will save 11.10 gallons per capita per day.
626

Scenario: (per capita and average household #)

Assuming the national average household size in of 2.6 occupants®2?, switching a
typical residential bath to WaterSense-labeled faucets and toilets would save a total
of approximately 11,000 gallons of water per yeart28, or 11.6 gallons per capita per
day®29, This is a savings of approximately $44.00 annually in water costs per
household per year.63° In addition, energy savings through reduced hot water
heating needs will be about 400 cu ft of natural gas. This will save approximately
$5.00 annually in energy bills. 631

Scenario: (municipal-wide)

Based on participations rates of similar green building incentive programs
nationwide, assume a 5% annual increase in the percentage remodeling projects
that will take advantage of reduced permit fees for specifying WaterSense-labeled
products.

East Orange

By the time this ordinance is in place for four years, a 20% level of participation is
anticipated. The city of East Orange adds on average, 41632 new units per year.
Assume that twice as many permits are issued for remodeling projects, totaling 82
projects per year. On this forth year, it is anticipated that 20% or 16 of the 82 units
will take advantage of reduced permit fees by specifying WaterSense-labeled
products.

If an average household using WaterSense-labeled fixtures saves approximately
11,000 gallons of water per year, these 16 renovations will reduce annual water
consumption in East Orange by 176,000 gallons per year. In addition, 6400 cu ft of
natural gas will be saved through reduced hot water heating needs.633

Edison

By the time this ordinance is in place for four years, a 20% level of participation is
anticipated. Edison adds on average, 18434 new units per year. Assume that twice

Rutgers, The State University of New Jersey ~ 218



Energy Plan for the [City’s or Township’s name]

as many permits are issued for remodeling projects, totaling 368 projects per year.
On this forth year, it is anticipated that 20% or 74 of the 368 units will take
advantage of reduced permit fees by specifying WaterSense-labeled products.

If an average household using WaterSense-labeled fixtures saves approximately
11,000 gallons of water per year, these 74 renovations will reduce annual water
consumption in Edison by 814,000 gallons per year. In addition, 29,600 cu ft of
natural gas will be saved through reduced hot water heating needs.635

Fort Lee

By the time this ordinance is in place for four years, a 20% level of participation is
anticipated. The city of Fort Lee adds on average, 91636 new units per year.
Assume that twice as many permits are issued for remodeling projects, totaling 182
projects per year. On this forth year, it is anticipated that 20% or 36 of the 182
units will take advantage of reduced permit fees by specifying WaterSense-labeled
products.

If an average household using WaterSense-labeled fixtures saves approximately
11,000 gallons of water per year, these 36 renovations will reduce annual water
consumption in Fort Lee by 396,000 gallons per year. In addition, 14,400 cu ft of
natural gas will be saved through reduced hot water heating needs.637

Howell Twp.

By the time this ordinance is in place for four years, a 20% level of participation is
anticipated. Howell Twp. adds on average, 141638 new units per year. Assume that
twice as many permits are issued for remodeling projects, totaling 282 projects per
year. On this forth year, it is anticipated that 20% or 56 of the 141 units will take
advantage of reduced permit fees by specifying WaterSense-labeled products.

If an average household using WaterSense-labeled fixtures saves approximately
11,000 gallons of water per year, these 56 renovations will reduce annual water
consumption in Howell Twp. by 616,000 gallons per year. In addition, 22,400 cu ft
of natural gas will be saved through reduced hot water heating needs.639

Middletown

By the time this ordinance is in place for four years, a 20% level of participation is
anticipated. Middletown adds on average, 82640 new units per year. Assume that
twice as many permits are issued for remodeling projects, totaling 162 projects per
year. On this forth year, it is anticipated that 20% or 32 of the 162 units will take
advantage of reduced permit fees by specifying WaterSense-labeled products.

If an average household using WaterSense-labeled fixtures saves approximately
11,000 gallons of water per year, these 32 renovations will reduce annual water
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consumption in Middletown by 352,000 gallons per year. In addition, 12,800 cu ft of
natural gas will be saved through reduced hot water heating needs.641

Montclair

By the time this ordinance is in place for four years, a 20% level of participation is
anticipated. Montclair adds on average, 25642 new units per year. Assume that
twice as many permits are issued for remodeling projects, totaling 50 projects per
year. On this forth year, it is anticipated that 20% or 10 of the 50 units will take
advantage of reduced permit fees by specifying WaterSense-labeled products.

If an average household using WaterSense-labeled fixtures saves approximately
11,000 gallons of water per year, these 10 renovations will reduce annual water
consumption in Montclair by 110,000 gallons per year. In addition, 4,000 cu ft of
natural gas will be saved through reduced hot water heating needs.643

Parsippany — Troy Hills

By the time this ordinance is in place for four years, a 20% level of participation is
anticipated. Parsippany-Troy Hills adds on average, 65644 new units per year.
Assume that twice as many permits are issued for remodeling projects, totaling 130
projects per year. On this forth year, it is anticipated that 20% or 26 of the 130
units will take advantage of reduced permit fees by specifying WaterSense-labeled
products.

If an average household using WaterSense-labeled fixtures saves approximately
11,000 gallons of water per year, these 26 renovations will reduce annual water
consumption by 286,000 gallons per year. In addition, 10,400 cu ft of natural gas
will be saved through reduced hot water heating needs.64>

Perth Amboy

By the time this ordinance is in place for four years, a 20% level of participation is
anticipated. The city of Perth Amboy adds on average, 4864 new units per year.
Assume that twice as many permits are issued for remodeling projects, totaling 96
projects per year. On this forth year, it is anticipated that 20% or 19 of the 96 units
will take advantage of reduced permit fees by specifying WaterSense-labeled
products.

If an average household using WaterSense-labeled fixtures saves approximately
11,000 gallons of water per year, these 19 renovations will reduce annual water
consumption in Perth Amboy by 209,000 gallons per year. In addition, 7,600 cu ft of
natural gas will be saved through reduced hot water heating needs.647

Plainfield
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By the time this ordinance is in place for four years, a 20% level of participation is
anticipated. @ The city of Plainfield adds on average, 27648 new units per year.
Assume that twice as many permits are issued for remodeling projects, totaling 54
projects per year. On this forth year, it is anticipated that 20% or 11 of the 54 units
will take advantage of reduced permit fees by specifying WaterSense-labeled
products.

If an average household using WaterSense-labeled fixtures saves approximately
11,000 gallons of water per year, these 11 renovations will reduce annual water
consumption in Plainfield by 121,000 gallons per year. In addition, 4,400 cu ft of
natural gas will be saved through reduced hot water heating needs.64°

West Orange

By the time this ordinance is in place for four years, a 20% level of participation is
anticipated. The city of West Orange adds on average, 67650 new units per year.
Assume that twice as many permits are issued for remodeling projects, totaling 134
projects per year. On this forth year, it is anticipated that 20% or 27 of the 134
units will take advantage of reduced permit fees by specifying WaterSense-labeled
products.

If an average household using WaterSense-labeled fixtures saves approximately
11,000 gallons of water per year, these 27 renovations will reduce annual water
consumption in West Orange by 297,000 gallons per year. In addition, 10,800 cu ft
of natural gas will be saved through reduced hot water heating needs.65!

Willingboro Twp.

By the time this ordinance is in place for four years, a 20% level of participation is
anticipated. Willingboro adds on average, 47652 new units per year. Assume that
twice as many permits are issued for remodeling projects, totaling 94 projects per
year. On this forth year, it is anticipated that 20% or 19 of the 94 units will take
advantage of reduced permit fees by specifying WaterSense-labeled products.

If an average household using WaterSense-labeled fixtures saves approximately
11,000 gallons of water per year, these 19 renovations will reduce annual water
consumption in Willingboro Twp. by 209,000 gallons per year. In addition, 7,600 cu
ft of natural gas will be saved through reduced hot water heating needs.53

Local Fiscal Impacts

WaterSense-labeled fixtures (faucets, showerheads,
toilets)

Lifetime of 10

Measure (Years)
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Annual Electric
Savings (MWh)
Annual Natural 400 cu ft of natural gas per 2.6 person household
Gas Savings
Annual Peak Load
Reductions (kW)
Gallons Reduced 11.6 gallons per capita per day®54
VMT Reduced
Custom Conversion
(If gallons water -->
electrcity, etc)

Tax Credits ($)
Incentives ($)
Capital
Administrative
Costs ($)

Yearly
Administrative
Costs ($)

Capital Costs to
Municipality ($)
Yearly Costs to
Municipality ($)
Capital
Incremental Costs
(%)

Yearly Incremental

Costs ($)

How to Do it

In order to meet this measure the municipality must pass an ordinance to reduce
permitting fees for single-family renovation/remodeling projects that wuse
WaterSense-labeled products or equivalent.655

In adopting this green building ordinance, the municipality must consider the
following:

1. Involved representatives from existing volunteer boards, such as the Planning
and Zoning Boards, environmental commission, and redevelopment and housing
agencies, as well as municipal staff, especially the Zoning Official, Construction
Code Official, and planner should be involved with this action.
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2. Set a Timeframe. Timeframes to implement the components will vary; however
they can be pursued at the same time. Adopting a green building ordinance will
take between one and three months.

3. Take into account the Project Costs and Resource Needs:

Developing a green building ordinance will require municipal staff time; however
costs should be minimal and likely will be related to legal professional fees.

4. Execute. In order to compensate for revenue lost through reduced permit fees,
the municipality should develop two construction fee formulas; one for conventional
building, and a second formula for green building. In determining both formulas,
the municipality must project an anticipated level of participation in the reduced
permit fee incentive. Revenue lost from reduce permit fees can be recovered by
raising permit fees for conventional building.

Resources:

Sustainable Jersey www.sustainablejersey.com

EPA WaterSense http://www.epa.gov/watersense/

U.S. Environmental Protection Agency WaterSense Program. Water Savings and
Energy Calculator. http://www.epa.gov/WaterSense/calculator/index.htm.

U.S. Department of Energy Federal Energy Management Program. Energy Cost
Calculator for Faucets and Showerheads.
http://wwwl.eere.energy.gov/femp/technologies/eep faucets showerheads calctml

Energy Efficient Rehab Advisor. http://www.rehabadvisor.pathnet.org/

H20USE: Water Saver Home http://www.h2ouse.net/index.cfm
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SUSTAINABLE LANDSCAPE AND LAND USE MEASURES

1. Preserve the tree canopy.

2. Enact sustainable landscaping ordinances for residential and commercial
applications

3. Enact “a no or low mow” policy for municipal properties
4. Encourage sustainable landscaping practices for residential applications.
5. Encourage sustainable landscaping practices for commercial applications.

6. Encourage sustainable landscaping practices to reduce heat island effect in
new residential buildings

7. Encourage sustainable landscaping practices to reduce heat island effect in
new and existing commercial buildings
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1. Preserve the tree canopy.

Introduction/Summary

Trees act as a sink for COz by fixing carbon dioxide during photosynthesis and
storing excess carbon as biomass.656 Street and shade trees play an important role
in the sequestration of greenhouse gases, as each individual tree sequesters
approximately 4.6 to 11.4 kg of carbon per year or 37 to 92 lbs. per year of COg,
although actual sequestration rates will depend on the types and ages of trees.657
As urbanization and development occur in a community, the number of trees are
reduced and with that reduction the potential to slow the accumulation of
atmospheric carbon.

The municipality can preserve the existing tree canopy in the community or
increase 1t by setting canopy goals and creating Tree Management Plans through
the New Jersey Department of Environmental Protection. To implement such
plans, the municipality can undertake a tree planting program and tree
maintenance program for shade trees on public properties. Additionally, the
government can pass a tree replacement ordinance that requires planting a new
tree when a tree is removed or paying a fee in lieu to the municipality.

Preserve tree canopy

Municinal Government ommunitv-Wide

$

Initial Municinal Costs ($)

25.000

Rebate/Subsidv ($) $
Net Canital Cost ($) g (25.000)
Lifetime Municinal Costs ($) $ 2.959

ifetime of Mea e (Yes
02 Reduction on

NOx Reductions (I.bs)

0
12

ectrici avines (MWh

Electricitv Savings ($)
Natural Ga avines (MMB

g d
Natura 1 d o D

Costs/Impacts

Local Fiscal Impacts

Lifetime of 40 years
measure
Initial Cost $3,000 to
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$25,000
Subsidy $3,000 to

$25,000
Cost after subsidy See below
Annual See below

Savings/Cost
Years to Payback
Net Present Value

Social and Environmental Impacts

Annual Lifetime
GHG reduction 37 to 92| See below
Ibs/yr./tree
kWh/Therms/gallons
reduced
Criteria Air Pollutants
How to Do It

The following section describes: (1) preparation of a community forestry plan and
establishment of a tree canopy goal; (2) a tree planting program; (3) a tree
maintenance program; and (4) adoption and administration of a tree conservation
ordinance.658

Community Forestry Plan and Tree Canopy Goal. Communities throughout
New Jersey have long recognized the importance of managing and protecting their
street tree and woodlands resources.

1. New Jersey municipalities may initiate or expand tree management
programs through the development of a Community Forestry Plan that
meets the New Jersey Department of Environmental Protection (DEP)’s
Community Forestry Program standards under the New Jersey Shade Tree and
Community Forestry Assistance Act. Communities must also need to achieve
“approved status” through the program by completing annual training
requirements and submitting an Annual Report of Accomplishments to DEP. . . .

2. Involve municipal shade tree commissions and committees, environmental
commissions or municipal sustainability committee members, the public works
department, and the parks and recreation commission should lead and be
involved with this action.
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3. Set a timeframe. Developing a Community Forestry Plan and fulfilling first
year CORE Training and reporting requirements usually takes 12-18 months.
Establishing a community tree canopy goal should take 1 month.

4. Preparing a Community Forestry Plan. The cost for a qualified consultant
to prepare a Community Forestry Plan ranges from $3,000 to $4,000. A $3,000
grant 1s available annually each December from the NJ Department of
Environmental Protection, Bureau of Forestry’s Community Forestry Program,
to support the costs of preparing the Community Forestry Plan.

This grant will cover the majority of the costs of the development of the Plan by
a qualified consultant and requires a municipal match that can be met by in-
kind volunteer time or cash. Approximately 10 days of municipal volunteers’
time from the Shade Tree Commission or Board, or Environmental Commaission,
as well as some municipal staff time, will be required to support the
development of the plan.

5. Acquiring or maintaining Municipal Accreditation under the
Community Forestry Program. During the first year of program
participation, communities are required to send 2 municipal representatives to
CORE Training classes. This training typically costs less than $300 in the first
year of the program. To maintain municipal certification in years 2-5 of the
Community Forestry Program, community volunteers and/or staff need to
accumulate 8 Continuing Education course credits which cost approximately
$200-300/year.

6. Characterizing Percentage (%) of Tree Cover in Municipality. Municipal
Volunteers will need to access tool data to gather data, review, and develop a
municipal tree canopy goal. This task takes about 2 days to complete.

The municipality must develop a five- year Community Forestry Management Plan
that meets the guidelines of the NJ Community Forestry program. Each December,
the NJ Department of Environmental Protection (DEP) announcesa a grant
program to fund the development of Community Forestry Management Plans.
Complete program guidelines and information can be found at:
http://www.state.nj.us/dep/parksandforests/forest/community/pdf files/new jersey c
ommunity forestry program.pdf.

Working through the municipal shade tree commission/committee or the
environmental commission/committee, the municipality should adopt a community
tree canopy goal for expanding and protecting municipal tree canopy cover. This
goal should identify the municipality’s current canopy coverage and identify a
specific municipal tree canopy goal. American Forests recommends areas east of the
Mississippi River maintain an average tree cover of 40%. It recommends a tree
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cover goal of 50% for suburban residential zones, 25% for urban residential zones,
and 15% for central business districts. 6°9These are general guidelines and canopy
goals should also take into account the climate, geography, land cover, and land use
patterns of each municipality.660

Tree Planting Program. A tree planting program is an important component of
maintaining and expanding the municipal tree canopy. It can focus on expanding
street tree coverage, creating new canopy cover around municipal buildings and
schools, enhancing parks and recreation sites, establishing forest cover on
municipal open space, and reducing heat island impacts in urban settings.

1. Involve municipal shade tree commissions and committees, environmental
commissions or municipal sustainability committee members, the public works
department, and parks and recreation commission members should be involved
with and lead this action.

2. Set a timeframe. Organizing, designing, and executing tree planting programs
can be accomplished in 3-12 months depending on access to funding, planting
season considerations, land access issues, and site conditions. If communities are
seeking grant funding from NJDEP’s Community Forestry programs, the time
from grant development to planting the first tree in the ground can take up to 18
months.

3. Municipal staff or volunteer time is needed to design the planting
program, secure funding, and supervise the tree planting. On average, it
costs $250 to $300 to plant a 2 % inch caliper tree by a private company. This
average cost excludes any costs associated with unusual tree planting conditions,
such as removal of sidewalk concrete to create a tree planting area.

Tree Maintenance Program. A tree maintenance program is an important
component of maintaining and expanding the municipal tree canopy. It can focus
on preserving the street tree coverage, reducing tree hazard conditions, promoting
healthy tree form and structure, and reducing tree liability in the community.
Proper and timely maintenance supports the long-term health of the municipal tree
stock and can minimize and manage impacts from disease and insect pests on the
tree population.

1. Involve municipal shade tree commissions and committees, environmental
commissions or municipal sustainability committee members, the municipality’s
department of public works (DPW), and if appropriate, private qualified
arborists or certified tree experts.

2. Set a timeframe. Tree maintenance programs should be scheduled on an
annual basis in the community. It is advisable to organize tree maintenance so
that all trees under management receive maintenance on a 3 to 5 year cycle.
Communities seeking grant funding from NJDEP’s Community Forestry
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program to initiate tree maintenance programs may not be able to initiate
programs for up to 6 months.

3. Department of public works staff, municipal shade tree commission
volunteers, or outside consultants may all be needed to undertake an
annual tree maintenance program. During the first few years of
implementation, program work should focus on high hazard trees identified in
the community that have been identified through a tree inventory program or on
an annual inspection completed by municipal shade tree commission volunteers,
public works staff, or through a municipal tree referral process.

The pruning cycle can be once every five years if the street tree population does not
include too many young trees; it can be three years for young trees and seven years
for mature trees. Pruning budgets and equipment depend on characteristics of the
street tree population and municipal budget resources.

Contract maintenance is another method of maintaining street trees. Communities
can hire contractors to implement municipal tree maintenance programs or on an as
needed basis to address hazard tree pruning needs.

Tree Protection Ordinance. A tree protection ordinance establishes a regulatory
process that requires a permit to cut down a tree and ensures that the tree will be
replaced, either on site, or nearby. Alternately, the person cutting down the tree
can pay into a fund that will be used for planting trees in the community.

Resources

The cost of operating the program, which involves reviewing plans submitted in
connection with tree removal and replanting, is covered by permit fees. An
administrative study should be completed before adopting the ordinance to
determine at what level to set fees.

Randolph Township in Morris County has adopted a tree protection ordinance.
http://www.anjec.org/html/Sustainability-TreeProtection.htm

See also, Christopher Duerksen. Tree Conservation Ordinances. Planning Advisory
Service Report No. 446. Chicago: American Planning Association, 1993.
http://www.planning.org/apastore/Search/Default.aspx?p=2375

Funding Resources

The New Jersey Community Forestry Program’s Green Community Grant helps
defray the cost of developing a Community Forestry Management Plan that meets
the requirements of the New Jersey Shade Tree and Community Forestry
Assistance Act. The Act, which was passed on December 5, 1996, allows New Jersey
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communities to obtain liability protection under the New Jersey Tort Claims Act for
their shade tree programs. However, in order to qualify for this protection, shade
tree commissioners or other community representatives must develop a Community
Forestry Plan for their community, as well as attend the state's training skills and
accreditation program. This $3,000 grant allows a county or municipality to hire an
outside firm to assist in the development of a Community Forestry Management
Plan. Communities apply for the funding by completing a simple one-page grant
application. A minimum matching amount of $1,500 is necessary, from either cash
or in-kind services. The New Jersey

Community Forestry Council, in cooperation with the State Forester, has developed
the management plan guidelines and training program. Copies of the guidelines
and one-page grant application are available on the Community Forestry web site.
http://[www.state.nj.us/dep/parksandforests/forest/community/grants.html.

Community Stewardship Incentive Program (CSIP) grants through the DEP enable
municipalities to implement their Community Forestry Management Plans. Only
municipalities with Approved Status under the New dJersey Shade Tree and
Community Forestry Assistance Act for the previous calendar year are eligible to
apply for a CSIP grant. The cost-share ratio is 75 percent grant to 25 percent match
of cash or in-kind services. During 2008, the NJDEP’s Division of Parks and
Forestry, NJ Forest Service, Community Forestry Program offered grants for
$25,000. Copies of the grant application and supporting documents can be found at:
www.state.nj.us/dep/parksandforests/forest/community/pdf_files/application_pam
phlet_csip.doc

Cool Cities Grants are available through NJDEP’s Community Forestry

Program to communities identified as Municipal Urban Aid Program communities
that also have tree canopy coverage less than 27%. Contact NJDEP’s Community
Forestry Program at 609-292-2532 to explore opportunities if your tree canopy cover
1s less than 27% and is included in the Municipal Urban Aid Program.
http://[www.state.nj.us/dca/lgs/muniaid/08_aid/ua_fy09_pub_notice.htm

Calculating CO2 Sequestration from Land Cover

Professor Clinton Andrews at Rutgers has set forth a methodology for calculating
sequestration of COz from land cover, and showing the impact of lost of forested
acreage.%! This methodology can be applied when there is a reasonable estimate of
the various land cover categories in a community. The steps are shown below.

1. For a jurisdiction, perform a land cover classification analysis using a GIS tool.
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2. Calculate total acreage for each land cover category.

3. Get annual carbon sequestration rates per acre by land cover category.
4. Calculate carbon sequestration by land cover category.

For example, assume the following:

For a 53.5 acre a Deciduous Forest > 50% Crown Closure, a CO2
sequestration rate of 3,909 lbs per yr. per acre would yield a total of 209,132
Ibs. This can be converted to metric tons by multiplying by 0.000453, which
would yield 94.86 metric tons.

Andrew’s estimate for all of the land cover categories in Highland Park, New
Jersey, totaled 3,969,000 lbs or 1,806 metric tons per year of CO2 sequestered per
year...

5. For the jurisdiction (Highland Park, NJ in Andrew’s example), calculate carbon
emissions due to land use changes by comparing land cover maps from two time
periods.

6. Annualize the loss of forested acreage.
7. Get an estimate of COz released per acre.

8. Multiply acres lost times COz released per acre to get total CO2 emissions from
landuse changes.

Acres lost (1995- Average annuzl loss | CO2 released (meme | Total CO2 mleased
2002y (acres/vear) toms/acre) (metric tons)
231 033 141 45
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2. Enact sustainable landscaping ordinances for residential and
commercial applications

Introduction

In order to reduce the negative environmental impacts associated with use of lawn
and garden equipment, a municipality can enact an ordinance that set guidelines
for the percentage of turf grass on commercial and residential properties. Such an
ordinance would requires new single-family homes and commercial buildings to
reduce mowable areas or turf grass to 40% or less of a site’s improved landscape
area.

Requiring residential and commercial properties to reduce mowable areas or turf
grass to 40% or less of a site’s improved landscape area will not only help to reduce
ghg emissions relating to mowing but also reduce total yard waste while
additionally improving the water quality delivered to the local watershed. Nearly
one-fifth of all municipal solid waste collected is organic matter generated from yard
waste such as grass clippings and leaves.662

Lawn and garden equipment manufactured pre-1997 accounts for as much as 5% of
total man-made hydrocarbons that contribute to ozone formation.663

Costs/Impacts

The case study of Middlebury College in Middlebury Vermont provides a useful
example from which to base potential cost savings.

Middlebury College has reduced mowable area from 75 acres to 55 acres. This
reduction of roughly 25% in mowable area will save the municipality approximately
1,000 hours of labor and about 670 gallons of fuel annually.664

From the benefits reported at Middlebury College, it can be assumed that for every
one acre reduction in mow able area, 50 hours of labor and 33.5 gallons of fuel will
be saved annually.665

Operating a typical ride on gasoline-powered lawn mower for one hour will emit
approximately 11 times as much pollution in one hour as driving a recently
manufactured car6. Therefore every one acre of mowable area reduced will equate
to the same reduction in emissions as 550 hours of driving time.

An additional positive impact can be found in reduction of VOC emissions.
Reducing mow able area from the municipality would directly equate to less mowers
necessary within a municipalities maintenance fleet. For every lawn mower taken
out of use, a municipality would reduce VOC emissions by 19.6 pounds per year.667
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Scenario (municipality —wide):

Assume a 25% reduction in mowable area for all commercially and residentially
managed land.

East Orange

East Orange has a total of [x] acres of commercially managed land, and [x] acres or
residentially managed land, totaling [x] acres.

If East Orange were to reduce the mowable area of its commercially and
residentially managed land by 25%, [x] hours of labor, and [x] gallons of fuel could
be saved annually.

Edison

Edison has a total of [x] acres of commercially managed land, and [x] acres or
residentially managed land, totaling [x] acres.

If Edison were to reduce the mowable area of its commercially and residentially
managed land by 25%, [x] hours of labor, and [x] gallons of fuel could be saved
annually.

Fort Lee

Fort Lee has a total of [x] acres of commercially managed land, and [x] acres or
residentially managed land, totaling [x] acres.

If Fort Lee were to reduce the mowable area of its commercially and residentially
managed land by 25%, [x] hours of labor, and [x] gallons of fuel could be saved
annually.

If Fort Lee were to reduce the mowable area of its commercially and residentially
managed land by 25%, [x] hours of labor, and [x] gallons of fuel could be saved
annually.

Howell Twp

Howell Twp. has a total of [x] acres of commercially managed land, and [x] acres or
residentially managed land, totaling [x] acres.

If Howell Twp. were to reduce the mowable area of its commercially and
residentially managed land by 25%, [x] hours of labor, and [x] gallons of fuel could
be saved annually.

Middletown
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Middletown has a total of [x] acres of commercially managed land, and [x] acres or
residentially managed land, totaling [x] acres.

If Middletown were to reduce the mowable area of its commercially and
residentially managed land by 25%, [x] hours of labor, and [x] gallons of fuel could
be saved annually.

Montclair

Middletown has a total of [x] acres of commercially managed land, and [x] acres or
residentially managed land, totaling [x] acres.

If Middletown were to reduce the mowable area of its commercially and
residentially managed land by 25%, [x] hours of labor, and [x] gallons of fuel could
be saved annually.

Parsippany — Troy Hills

Parsippany has a total of [x] acres of commercially managed land, and [x] acres or
residentially managed land, totaling [x] acres.

If Parsippany were to reduce the mowable area of its commercially and residentially
managed land by 25%, [x] hours of labor, and [x] gallons of fuel could be saved
annually.

Perth Amboy

Perth Amboy has a total of [x] acres of commercially managed land, and [x] acres or
residentially managed land, totaling [x] acres.

If Perth Amboy were to reduce the mowable area of its commercially and
residentially managed land by 25%, [x] hours of labor, and [x] gallons of fuel could
be saved annually.

Plainfield

Plainfield has a total of [x] acres of commercially managed land, and [x] acres or
residentially managed land, totaling [x] acres.

If Plainfield were to reduce the mowable area of its commercially and residentially
managed land by 25%, [x] hours of labor, and [x] gallons of fuel could be saved
annually.

West Orange

West Orange has a total of [x] acres of commercially managed land, and [x] acres or
residentially managed land, totaling [x] acres.
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If West Orange were to reduce the mowable area of its commercially and
residentially managed land by 25%, [x] hours of labor, and [x] gallons of fuel could
be saved annually.

Willingboro Twp.

Willingboro Twp. has a total of [x] acres of commercially managed land, and [x]
acres or residentially managed land, totaling [x] acres.

If Willingboro Twp. were to reduce the mowable area of its commercially and
residentially managed land by 25%, [x] hours of labor, and [x] gallons of fuel could
be saved annually.

ow to Do it

1. The municipality must adopt a no-mow ordinance. The ordinance must
designate which areas of municipality can be designated as no mow areas.

In adopting this ordinance, the municipality must consider the following; 668669

2. Involve. The ordinance would follow the standard municipal review and
approval process. Enforcement of restrictions would fall to local code and law
enforcement officials.

3. Set a time frame. Time required to approve ordinance is a function of local
processes. Enforcement requirements would likely be limited to summer months
and could occur during normal code and law officials’ community rounds or based on
complaints.

4. Take into account project costs and resource needs. Costs to implement this
strategy are minimal:

e The drafting, review, and approval of the ordinance may involve some
limited professional consultant and attorney review.

e Notification of community members regarding new policy could include
preparation and distribution of information materials.

e Enforcing the ordinance should present only a very modest increase in
staff time if enforcement occurs during normal staff work routines and
travel around municipality.

5. Execute. Implementing this action requires several basic steps:

1) Draft and approve an ordinance.
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2) Notify community members about new policies governing lawn care. This
can be done via existing outreach mechanisms such as community
newsletters and a municipal web page.

3) Train local planners, building inspectors, and other local officials on
sustainable landscaping practices as these are the main points of contact
between the jurisdiction and private building interests. Offer information on
websites and host free workshops run by sustainable landscaping design
experts for local residents and businesses.

Resources

University of Delaware Cooperative Extension.
http://ag.udel.edu/udbg/sl/vegetation/Turf Grass_Madness.pdf

Rutgers New Jersey Agricultural Experiment Station. http:/njaes.rutgers.edu/
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3. Enact “a no or low mow” policy for municipal properties

Introduction

In order to reduce negative environmental impacts associated with use of lawn and
garden equipment, a municipality can enact a policy that sets guidelines for the
extent of mowable turf used within its municipal properties.

This policy can set similar guidelines as maximum site coverage limits, in an effort
to not only reduce GHG emissions relating to mowing and total landscaping waste
while additionally improving the water quality delivered to the local watershed.

For mowable areas that the municipality still chooses to mow, use well-tuned power
tools where necessary and hand tools in all other areas. When possible, select
electric tools over gas tools to further reduce ghg emissions. For gas powered tools,
use 4 cycle engines over 2 cycle as they are more fuel efficient.

Lawn and garden equipment manufactured pre-1997 accounts for as much as 5% of
total man-made hydrocarbons that contribute to ozone formation.67© In addition to
reducing ghg emissions by implementing this measure, an additional benefit of
keeping landscaping waste on site is reducing total municipal solid wastes. Nearly
one-fifth of all municipal solid waste collected is organic matter generated from yard
waste such as grass clippings and leaves.67!

Low or No Mow for Municipal Properties

Municinal Government

Initial Municinal Costs ($) $

Rebate/Subsidv ($) $

Net Capital Cost ($) $ -
Lifetime Municinal Costs ($) $ (14.467.749)
Lifetime of Measure (Years) 25

CO2 Reductions (Tons) 99 99
NOx Reductions (I.bs) - -

S02 Reductions (I.bs) - -
Gasoline Savings (Gallons) 11.516 11.516

Gasoline Savings ($) 16578 1 8 16.578
Costs/Impacts

The case study of Middlebury College in Middlebury Vermont provides a useful
example from which to base potential cost and energy savings.
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Middlebury College reduced mowable area from 75 acres to 55 acres. This reduction
of roughly 25% in mowable area saved the municipality approximately 1,000 hours
of labor and about 670 gallons of fuel annually.672

From the benefits reported at Middlebury College, it can be assumed that for every
one acre reduction in mowable area, 50 hours of labor and 33.5 gallons of fuel will
be saved annually.673

Operating a typical ride-on gasoline-powered lawn mower for one hour will emit
approximately 11 times as much pollution in one hour as driving a recently
manufactured car67¢. Therefore every one acre of mowable area reduced will equate
to the same reduction in emissions as 550 hours of driving time.

An additional positive impact can be found in reduction of VOC emissions.
Reducing mow able area from the municipality would directly equate to less mowers
necessary within a municipalities maintenance fleet. For every lawn mower taken
out of use, a municipality would reduce VOC emissions by 19.6 pounds per year.67>

Scenario (municipality-wide):

Assume a 25% reduction in mowable area for all municipally managed land.
East Orange

East Orange has a total of [x] acres of municipally managed land.

If East Orange were to reduce its mowable area by 25%, [x] hours of labor, and [x]
gallons of fuel could be saved annually.

Edison
Edison has a total of [x] acres of municipally managed land.

If Edison were to reduce its mowable area by 25%, [x] hours of labor, and [x] gallons
of fuel could be saved annually.

Fort Lee
Fort Lee has a total of [x] acres of municipally managed land.

If Fort Lee were to reduce its mowable area by 25%, [x] hours of labor, and [x]
gallons of fuel could be saved annually.

Howell Twp.

Howell Twp. has a total of [x] acres of municipally managed land.
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If Howell Twp. were to reduce its mowable area by 25%, [x] hours of labor, and [x]
gallons of fuel could be saved annually.

Middletown
Middletown has a total of [x] acres of municipally managed land.

If Middletown were to reduce its mowable area by 25%, [x] hours of labor, and [x]
gallons of fuel could be saved annually.

Montclair
Montclair has a total of [x] acres of municipally managed land.

If Montclair were to reduce its mowable area by 25%, [x] hours of labor, and [x]
gallons of fuel could be saved annually.

Parsippany — Troy Hills
Parsippany has a total of [x] acres of municipally managed land.

If Parsippany were to reduce its mowable area by 25%, [x] hours of labor, and [x]
gallons of fuel could be saved annually.

Perth Amboy
Perth Amboy has a total of [x] acres of municipally managed land.

If Perth Amboy were to reduce its mowable area by 25%, [x] hours of labor, and [x]
gallons of fuel could be saved annually.

Plainfield
The City of Plainfield has a total of [x] acres of municipally managed land.

If The City of Plainfield were to reduce its mowable area by 25%, [x] hours of labor,
and [x] gallons of fuel could be saved annually.

West Orange
West Orange has a total of [x] acres of municipally managed land.

If West Orange were to reduce its mowable area by 25%, [x] hours of labor, and [x]
gallons of fuel could be saved annually.

Willingboro Twp.

Willingboro Twp. has a total of [x] acres of municipally managed land.
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If Willingboro Twp. were to reduce its mowable area by 25%, [x] hours of labor, and
[x] gallons of fuel could be saved annually.

How to Do it

1. The municipality must adopt a no or low mow policy. The policy must
assign which areas of municipality can be designated as no mow areas.

In adopting this green building policy, the municipality must consider the following;
676677

2. Involve. Representatives from existing volunteer boards, such as the Planning
and Zoning Boards, environmental commission, and redevelopment and housing
agencies, as well as municipal staff, especially the Zoning Official, Construction
Code Official, and planner should be involved with this action.

3. Set a timeframe. Timeframes to implement the components will vary; however
they can be pursued at the same time. Adopting a Green Building Policy will
take between one and three months.

4. Take into account project costs and resource needs. Developing a Green
Building Policy will require municipal staff time; however costs should be
minimal and likely will be related to legal professional fees

5. Execute.

a. Consider reducing the size of turf grass and use it strictly for structural
and functional purposes, such as a designated recreational area.

b. Use groundcovers. Low-growing, low-maintenance groundcovers offer a
great alternative to turf grass, especially in hard-to-grow or hard-to-mow
areas.

c. Employ a wide variety of low-maintenance trees, shrubs, and perennials
to create garden spaces with year-round interest.

Resources:

University of Delaware Cooperative Extension.
http://ag.udel.edu/udbg/sl/vegetation/Turf Grass_Madness.pdf

Rutgers New Jersey Agricultural Experiment Station. http://njaes.rutgers.edu/
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4. Encourage sustainable landscaping practices for residential
applications.

Introduction

Proper placement of trees and landscaping beautifies outdoor space and reduces
heating and cooling costs To obtain benefits from such placement, a municipality
can enact an ordinance applicable to new single-family homes that requires the use
of sustainable landscape practices to reduce energy use.

Taller deciduous trees on the southeast, south and southwest side of a building
provide shading from the high summer sun and allow low winter sun to filter into
the building. Hardy evergreen trees and shrubs, placed at the northeast and
northwest corners of the landscape can reduce heating costs by blocking or
redirecting cold winter winds over or around the building. On west walls, use of
trellises, arbors, and planting beds for annuals provides shading on west-facing
windows where summertime heat gain is the biggest problem.

The Center for Urban Forest Research with support from the US Department of

Agriculture Forest Service publishes web-based software designed to evaluate the
economic trade-offs between different landscape practices on residential parcels.678

Sustainable Landscaping for Residential Properties

Municinal Government ommunitv-Wide

Initial Municinal Costs ($) % (129.948)
Rebate/Subsidv ($) 3 137.683
Net Capital Cost ($) % (267.631)
Lifetime Municinal Costs ($) 3 (129.948)

‘ll'. Measure (Yes

CO2 Reductions (Tons) 5.021
NOx Reductions (I.bs) 15.276
S0O2 Reductions (I.bs) 50.308

ectrici avines (MWh 8.139
Electricitv Savines ($) h 661.806
Natural Ga avings (MMB 12,727
Natural Gas Savings ($ $ 78712

Costs/Impacts

Proper placement of both deciduous and coniferous trees creating either wind
protection or shading can save up to 25% of the energy a typical household uses for
energy. Daytime air temperatures in tree-shaded neighborhoods can be 3 to 6
degrees cooler than in treeless areas.67

Scenario (building scale):
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The average square footage of a single family home constructed in 2008 has risen to
approximately 2,750 square foot.680 At $150 per square foot, a typical 2,750 sq. ft.
home will cost approximately $412,500 in construction costs for typical construction.
Proper placement of both deciduous and coniferous trees does not add any
additional cost premium to typical landscaping and savings will be realized through
increased energy efficiency.

Energy expenses average $ 0.14/kWh for electricity and $1.07/therm for natural
gas.681 With an assumed electric savings of 1.33 kwh/sf/yré82 and an assumed gas
savings of 2.08 kBtu/sf/yr683, this 2,750 sq. ft. home would save 3,658 kWh and
5,720 kBtu, or 57.2 therms684, per year. This equates to a $512.12 savings in
electricity expenses and a $61.20 savings in natural gas expenses.

Scenario (municipality —wide):
East Orange

East Orange adds on average, 41 units per year. ¢8> With a per home savings of
3,658 kWh and 5,720 kBtu per year, these new homes will save 149978 kWh and
234520 kBtu per year.

Edison

Edison adds on average, 184 units per year. 686 With a per home savings of 3,658
kWh and 5,720 kBtu per year, these new homes will save 673072 kWh and 1052480
kBtu per year.

Fort Lee

Fort Lee adds on average, 91 units per year. 687 With a per home savings of 3,658
kWh and 5,720 kBtu per year, these new homes will save 332878 kWh and 520520
kBtu per year.

Howell Twp

Howell Twp. adds on average, 141 units per year. 688 With a per home savings of
3,658 kWh and 5,720 kBtu per year, these new homes will save 515778 kWh and
806520 kBtu per year.

Middletown

Middletown adds on average, 82 units per year. 689 With a per home savings of
3,658 kWh and 5,720 kBtu per year, these new homes will save 299956 kWh and
469040 kBtu per year.

Montclair
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Montclair adds on average, 25 units per year. 90 With a per home savings of 3,658
kWh and 5,720 kBtu per year, these new homes will save 91450 kWh and 143000
kBtu per year.

Parsippany — Troy Hills

Parsippany adds on average, 65 units per year. 41 With a per home savings of 3,658
kWh and 5,720 kBtu per year, these new homes will save 237770 kWh and 371800
kBtu per year.

Perth Amboy

Perth Amboy adds on average, 48 units per year. 692 With a per home savings of
3,658 kWh and 5,720 kBtu per year, these new homes will save 175584 kWh and
274560 kBtu per year.

Plainfield

Plainfield adds on average, 27 units per year. 693 With a per home savings of 3,658
kWh and 5,720 kBtu per year, these new homes will save 98766 kWh and 154440
kBtu per year.

West Orange

West Orange adds on average, 67 units per year. 94 With a per home savings of
3,658 kWh and 5,720 kBtu per year, these new homes will save 245086 kWh and
383240 kBtu per year.

Willingboro Twp

Willingboro Twp. adds on average, 47 units per year. 6% With a per home savings
of 3,658 kWh and 5,720 kBtu per year, these new homes will save 171926 kWh and
268840 kBtu per year.

Local Fiscal Impacts

Value

Lifetime of
Measure (Years)
Annual Electric 1.33 kwh/sf/yr
Savings (MWh)
Annual Natural 2.08 kBtu/sf/yr
Gas Savings
Annual Peak Load
Reductions (kW)
Gallons Reduced
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VMT Reduced
Custom
Conversion (If
gallons water -->
electrcity, etc)
Tax Credits ($)
Incentives ($)
Capital
Administrative
Costs ($)

Yearly
Administrative
Costs ($)

Capital Costs to
Municipality ($)
Yearly Costs to
Municipality ($)
Capital
Incremental Costs
($)

Yearly
Incremental Costs

($)

Social and Environmental Impacts

Annual Lifetime
Government | Community- | Government | Community-
wide wide

GHG reduction
kWh/Therms/gallons
reduced

Criteria Air
Pollutants

Other

Economic Impacts

Per Unit Annual Lifetime

Temporary Jobs
Permanent Jobs
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Economic Impact
Other

How to Do it

In adopting this sustainable landscaping ordinance, the municipality must consider
the following;696

1. Involve. Representatives from existing volunteer boards, such as the Planning
and Zoning Boards, environmental commission, and redevelopment and housing
agencies, as well as municipal staff, especially the Zoning Official, Construction
Code Official, and planner should be involved with this action.

2. Set a timeframe. Timeframes to implement the components will vary; however
they can be pursued at the same time. Adopting a sustainable landscaping
ordinance will take between one and three months.

3. Take into account project costs and resource needs. Developing a
sustainable landscaping ordinance will require municipal staff time; however costs
should be minimal and likely will be related to legal and related professional fees.

4. Execute. It will be necessary to train local planners, building inspectors, and
other local officials on sustainable landscaping practices as these are the main
points of contact between the jurisdiction and private building interests. A
municipality can off information on websites and host free workshops run by
sustainable landscaping design experts for local residents and businesses.

Resources
Sustainable Sites Initiative http:/www.sustainablesites.org/

Rutgers New Jersey Agriculture Extension Service http://njaes.rutgers.edu/
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5. Encourage sustainable landscaping practices for commercial
applications

Introduction

Proper placement of trees and landscaping beautifies outdoor space and reduces
heating and cooling costs To obtain benefits from such placement, a municipality
can enact an ordinance applicable to new construction and major renovation
projects to require commercial buildings to use sustainable landscape practices to
reduce energy use.

Taller deciduous trees on the southeast, south and southwest side of a building
provide shading from the high summer sun and allow low winter sun to filter into
the building. Hardy evergreen trees and shrubs, placed at the northeast and
northwest corners of the landscape can reduce heating costs by blocking or
redirecting cold winter winds over or around the building. On west walls, use of
trellises, arbors, and planting beds for annuals provides shading on west-facing
windows where summertime heat gain is the biggest problem.

The Center for Urban Forest Research with support from the US Department of
Agriculture Forest Service publishes free web-based software designed to evaluate
the economic and environmental trade-offs between different landscaping
practices.697

Sustainable Landscaping for Commercial Properties
Municipal Government ommunitv-Wide

Initial Municinal Costs ($)

$ (101.250)

Rebate/Subsidv ($) $ 157.500
Net Canital Cost ($) % (258.750)
Lifetime Municinal Costs ($) $ (101.250)

Lifetime of Measure (Years)

02 R
NOx Red lon b
02 R

ectrici avines (MWh

Electricitv Savings ($)

Natural Ga avines (MMB

Natura 1d d l' 3

6.901

22,089

16,584

14.868

3 1.007.461
5.964

3 30.738

Costs/Impacts

Proper placement of both deciduous and coniferous trees creating either wind
protection or shading can save up to 25% of the energy a typical building uses for
energy. Daytime air temperatures in tree-shaded neighborhoods can be 3 to 6
degrees cooler than in treeless areas.698
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Scenario (building scale):

At $150 per square foot, a typical 20,000 sq. ft. office building will cost
approximately $3,000,000 in construction costs for typical construction. Additional
savings will be realized through increased energy efficiency. Energy expenses
average $ 0.14/kWh for electricity and $1.07/therm for natural gas.699 With an
assumed electric savings of 1.77 kWh/sf per year’0 and an assumed gas savings of
.71 kBtu/sf per year?21, this building would save 35,400 kWh and 14,200 kBtu or
141.9 therms”2 per year. This equates to a $4956 savings in electricity expenses
and a $151.83 savings in natural gas expenses.

Scenario (municipality —wide):
East Orange

East Orange adds on average 62,931703 square feet of new office space, or 3.15
(20,000 sq. ft. office buildings) per year. With an assumed electric savings of 1.77
kWh/sf per year and an assumed gas savings of .71 kBtu/sf per year, the anticipated
square feet of new office space will save 111388 kWh and 44681 kBtu per year.

Edison

Edison adds on average 232,512704 square feet of new office space, or 11.63 (20,000
sq. ft. office buildings) per year. With an assumed electric savings of 1.77 kWh/sf
per year and an assumed gas savings of .71 kBtu/sf per year, the anticipated square
feet of new office space will save 411546 kWh and 165084 kBtu per year.

Fort Lee

Fort Lee adds on average 124,310705 square feet of new office space, or 6.22 (20,000
sq. ft. office buildings) per year. With an assumed electric savings of 1.77 kWh/sf
per year and an assumed gas savings of .71 kBtu/sf per year, the anticipated square
feet of new office space will save 220029 kWh and 88260 kBtu per year.

Howell Twp

Howell Twp. adds on average 177,660796 square feet of new office space, or 8.88
(20,000 sq. ft. office buildings) per year. With an assumed electric savings of 1.77
kWh/sf per year and an assumed gas savings of .71 kBtu/sf per year, the anticipated
square feet of new office space will save 314458 kWh and 126139 kBtu per year.

Middletown

Middletown adds on average 91,897707 square feet of new office space, or 4.59
(20,000 sq. ft. office buildings) per year. With an assumed electric savings of 1.77
kWh/sf per year and an assumed gas savings of .71 kBtu/sf per year, the anticipated
square feet of new office space will save 163658 kWh and 65247 kBtu per year.
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Montclair

Montclair adds on average 35,936708 square feet of new office space, or 1.80 (20,000
sq. ft. office buildings) per year. With an assumed electric savings of 1.77 kWh/sf
per year and an assumed gas savings of .71 kBtu/sf per year, the anticipated square
feet of new office space will save 63607 kWh and 25515 kBtu per year.

Parsippany — Troy Hills

Parsippany adds on average 616,2567%9 square feet of new office space, or 30.81
(20,000 sq. ft. office buildings) per year. With an assumed electric savings of 1.77
kWh/sf per year and an assumed gas savings of .71 kBtu/sf per year, the anticipated
square feet of new office space will save 1090773 kWh and 437542 kBtu per year.

Perth Amboy

Perth Amboy adds on average 23,719710 square feet of new office space, or 1.19
(20,000 sq. ft. office buildings) per year. With an assumed electric savings of 1.77
kWh/sf per year and an assumed gas savings of .71 kBtu/sf per year, the anticipated
square feet of new office space will save 41983 kWh and 16840 kBtu per year.

Plainfield

Plainfield adds on average 32,069711 square feet of new office space, or 1.60 (20,000
sq. ft. office buildings) per year. With an assumed electric savings of 1.77 kWh/sf
per year and an assumed gas savings of .71 kBtu/sf per year, the anticipated square
feet of new office space will save 56762 kWh and 22769 kBtu per year.

West Orange

West Orange adds on average 60,961712 square feet of new office space, or 3.05
(20,000 sq. ft. office buildings) per year. With an assumed electric savings of 1.77
kWh/sf per year and an assumed gas savings of .71 kBtu/sf per year, the anticipated
square feet of new office space will save 107901 kWh and 43282 kBtu per year.

Willingboro Twp

Willingboro Township adds on average 38,621713 square feet of new office space, or
1.93 (20,000 sq. ft. office buildings) per year. With an assumed electric savings of
1.77 kWh/sf per year and an assumed gas savings of .71 kBtu/sf per year, the
anticipated square feet of new office space will save 68359 kWh and 27421 kBtu per
year.
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Local Fiscal Impacts

Value

Lifetime of
Measure (Years)
Annual Electric 1.77 kwh/sf/yr
Savings (MWh)
Annual Natural .71 kBtu/sf/yr
Gas Savings
Annual Peak Load
Reductions (kW)
Gallons Reduced
VMT Reduced
Custom
Conversion (If
gallons water -->
electrcity, etc)

Tax Credits ($)
Incentives ($)
Capital
Administrative
Costs ($)

Yearly
Administrative
Costs ($)

Capital Costs to
Municipality ($)
Yearly Costs to
Municipality ($)
Capital
Incremental Costs
($)

Yearly
Incremental Costs

3)

How to Do it

In adopting this sustainable landscaping policy, the municipality must consider the
following;714
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1. Involve. Representatives from existing volunteer boards, such as the Planning
and Zoning Boards, environmental commission, and redevelopment and housing
agencies, as well as municipal staff, especially the Zoning Official, Construction
Code Official, and planner should be involved with this action.

2. Set a timeframe. Timeframes to implement the components will vary; however
they can be pursued at the same time. Adopting a Green Building ordinance will
take between one and three months.

3. Take into account project costs and resource needs:

Developing a sustainable landscaping ordinance will require municipal staff time;
however costs should be minimal and likely will be related to legal and related
professional fees.

4. Execute. It will be necessary to train local planners, building inspectors, and
other local officials on sustainable landscaping practices as these are the main
points of contact between the jurisdiction and private building interests. A
municipality can off information on websites and host free workshops run by
sustainable landscaping design experts for local residents and businesses.

Resources
Sustainable Sites Initiative. http:/www.sustainablesites.org/

Rutgers New Jersey Agriculture Extension Service. http://njaes.rutgers.edu/
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6. Encourage sustainable landscaping practices to reduce heat island
effect in new residential buildings

Introduction

As a result of heat island effect, ambient temperatures in urban areas can be as
much as 2 to 9 degrees Fahrenheit higher than surrounding suburban and
undeveloped areas.” To offset this, a municipality can enact an ordinance
applicable to new construction and major renovation projects to require the use of
light colored paving materials, less hardscape, or covered parking to help reduce
urban heat island effect. Residential projects can help mitigate urban heat island
effects by installing light-colored, high albedo materials or vegetation for at least
50% of sidewalks, patios, and driveways within 50 ft of the home.716

Acceptable materials include:
-White Concrete
- Gray Concrete
- Open Pavers
- Any material with a solar reflectance index (SRI) of at least 29.

Another viable strategy to mitigate urban heat island effects is to specify that
existing and new deciduous trees shade 50% of sidewalks, patio or drive within five
years.

Reducing heat generated from paving materials can be reduced by selecting paving
materials with a low solar reflectance or by planting trees, known as know as urban
forestry, to reduce heat delivered to pavement. In addition, preference should be
given to covered parking which reduces exposed parking area, thus reducing heat
transfer from paving materials.
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Reduce Heat Island Effect in New Residential Buildings

Municinal Government ommunitv-Wide

Initial Municinal Costs ($)

$ (124.583)

Rebate/Subsidv ($) $ 140.353
Net, Canital Cost ($) $ (264.936)
Lifetime Municinal Costs ($) $ (124.583)

..“. \‘.' d ‘..'

NOx Reductions (I.bs) 17.136
02 Red 1on b 60.513
ectricl avines (MWh 9.790
Electricitv Savines ($) $ 796.049

Natural Ga avings (MMB

5251
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Costs/Impacts

For every 1°F increase in air temperature, electricity demand for cooling grows by
1.5-2%.117 A 1.75% increase in cooling demand over ASHREA’s base of 8.90
kwh/sf/lyr equates to an additional .16 kwh/sf/lyr for every 1°F increase in air
temperature. Densely populated urban areas are often 2 to 9 degrees Fahrenheit
higher than surrounding suburban and undeveloped areas, this translates to an
increase in cooling demand ranging between 3.5-15.75%.

Scenario (building scale):

The average square footage of a single family home constructed in 2008 has risen to
approximately 2,750 square foot.718

With an assumed additional electric demand of .16 kwh/sf/yr, this single family
home will save 440 kWh/sf per year for every 1°F reduction in temperature
achieved through urban heat island reduction strategies.

Scenario (municipality —wide):
East Orange

East Orange adds on average 41719 units per year. With an assumed additional
electric demand savings of 440 kWh/sf per year, these new single family homes will
save 18040 kWh for every 1°F reduction in temperature achieved through urban
heat island reduction strategies.
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Edison

Edison adds on average 184720 units per year. With an assumed additional electric
demand savings of 440 kWh/sf per year, these new single family homes will save
80960 kWh for every 1°F reduction in temperature achieved through urban heat
island reduction strategies.

Fort Lee

Fort Lee adds on average 91721 units per year. With an assumed additional electric
demand savings of 440 kWh/sf per year, these new single family homes will save
40040 kWh for every 1°F reduction in temperature achieved through urban heat
1sland reduction strategies.

Howell Twp

Howell Township adds on average 141722 units per year. With an assumed
additional electric demand savings of 440 kWh/sf per year, these new single family
homes will save 62040 kWh for every 1°F reduction in temperature achieved
through urban heat island reduction strategies.

Middletown

Middletown adds on average 89723 units per year. With an assumed additional
electric demand savings of 440 kWh/sf per year, these new single family homes will
save 39160 kWh for every 1°F reduction in temperature achieved through urban
heat island reduction strategies.

Montclair

Montclair adds on average 25724 wunits per year. With an assumed additional
electric demand savings of 440 kWh/sf per year, these new single family homes will
save 11000 kWh for every 1°F reduction in temperature achieved through urban
heat island reduction strategies.

Parsippany

Parsippany adds on average 65725 units per year. With an assumed additional
electric demand savings of 440 kWh/sf per year, these new single family homes will
save 28600 kWh for every 1°F reduction in temperature achieved through urban
heat island reduction strategies. .

Perth Amboy

Perth Amboy adds on average 48726 units per year. With an assumed additional
electric demand savings of 440 kWh/sf per year, these new single family homes will
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save 21120 kWh for every 1°F reduction in temperature achieved through urban
heat island reduction strategies.

Plainfield

Plainfield adds on average 27727 units per year. With an assumed additional
electric demand savings of 440 kWh/sf per year, these new single family homes will
save 11880 kWh for every 1°F reduction in temperature achieved through urban
heat island reduction strategies.

West Orange

West Orange adds on average 67728 units per year. With an assumed additional
electric demand savings of 440 kWh/sf per year, these new single family homes will
save 29480 kWh for every 1°F reduction in temperature achieved through urban
heat island reduction strategies.

Willingboro Twp

Willingboro Twp. adds on average 47729 units per year. With an assumed
additional electric demand savings of 440 kWh/sf per year, these new single family
homes will save 20680 kWh for every 1°F reduction in temperature achieved
through urban heat island reduction strategies.

How to Do it

In adopting this green building ordinance, the municipality must consider the
following; 730

1. Involve. Representatives from existing volunteer boards, such as the Planning
and Zoning Boards, environmental commission, and redevelopment and housing
agencies, as well as municipal staff, especially the Zoning Official, Construction
Code Official, and planner should be involved with this action.

2. Set a timeframe. Timeframes to implement the components will vary; however
they can be pursued at the same time. Adopting a Green Building ordinance will
take between one and three months.

3. Take into account project costs and resource needs. Developing a Green
Building ordinance will require municipal staff time; however costs should be
minimal and likely will be related to legal professional fees.

Resources

A comprehensive source funding resources on state, local, utility, and federal
incentives can be found at http://www.dsireusa.org/
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U.S. EPA. Urban Heat Island Effect.http://www.epa.gov/hiri/index.htm

Department of Energy. Cool Roof Calculator.
http://www.ornl.gov/sci/roofs+walls/facts/CoolCalcEnergy.htm

U.S. EPA Energy Star Roofing Comparison Calculator. http://www.roofcalc.com/

Lawrence Berkeley Laboratory. Heat Island Group. Cool Pavements
http://eetd.lbl.gov/HeatIsland/Pavements/
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7. Encourage sustainable landscaping practices to reduce heat island
effect in new and existing commercial buildings

Introduction

As a result of heat island effect, ambient temperatures in urban areas can be as
much as 2 to 9 degrees Fahrenheit higher than surrounding suburban and
undeveloped areas.”™! To offset this, a municipality can enact ordinance applicable
to new construction and major renovation projects to require the use of light colored
paving materials, less hardscape, or covered parking to help reduce urban heat
island effect.

Building projects can mitigate heat island effects by specifying that least 50% of site
hardscape are provided through a combination of the following732:

a) Shade vegetation

b) Paving materials with SRI of 29
¢) Shade structures

d) Parking under building

One major cause is the heat absorption generated from pavement materials.
Reducing heat generated from paving materials can be reduced by selecting paving
materials with a solar reflectance index (SRI) or 29 or by planting trees, known as
know as urban forestry, to reduce heat delivered to pavement. In addition,
preference should be given to covered parking which reduces exposed parking area,
thus reducing heat transfer from paving materials.

If reflectance of pavement throughout a city were increased from 10 to 35 percent,
the air temperature could potentially be reduced by 1°F.733 Typical paving
materials reach peak temperatures of 120—-150°F734, In addition to this heat being
transferred into the air, it also heats stormwater as it runs off the pavement into
local watershed.?35
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Reduce Heat Island Effect in New Commercial Buildings

Municinal Government ommunitv-Wide
Initial Municinal Costs ($) $ (114.750)

Rebate/Subsidv ($) % 160.650
Net, Canital Cost ($) $ (275.400)
Lifetime Municinal Costs (8) $ (114.750)

ifetime of Measure (Yea
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Costs/Impacts

For every 1°F increase in air temperature, electricity demand for cooling grows by
1.5-2%.736 A 1.75% increase in cooling demand over ASHRAE’s base of 11.85
kwh/sf/lyr equates to an additional .21 kwh/sf/yr. For every 1°F reduction in
temperature achieved through reducing heat island mitigation strategies, a
building’s cooling demands are decreased by .21 kwh/sf/lyr. Densely populated
urban areas are often 2 to 9 degrees Fahrenheit higher than surrounding suburban
and undeveloped areas, this translates to an increase in cooling demand ranging
between 3.5-15.75%.

Scenario (municipality-wide):
East Orange

East Orange adds on average 62,931737 square feet of new commercial space and
renovates on average 125,862738 square feet of existing commercial space. This
totals 188,793 square foot of construction per year (approximately nine, 20,000 sq.
ft. office buildings). With an assumed electric additional cooling cost of .21
kwh/sf/yr, the anticipated square feet of new office space will sav