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Synopis

In 2009, the Town of Oro Valley conducted an Investment Grade Energy Analysis of Town facilities as part of the ARRA (American Recovery Reinvestment Act Energy Efficiency & Conservation Block Grant program. The audit included identification of energy saving upgrades to Town facilities and was designed to aid in short- and long-range planning to insure all future expenditures for energy use provide an appropriate return on investment. 
The Investment Grade Energy Analysis was utilized to:

· Establish a specific program of short- and long-range programs to convert Town facilities into a model of sustainability 

· Determine expenditure of remaining funds

· Create a logical baseline to identify projects for other grant programs

· Enter into an Energy Performance Contract if the Town chooses to do so in the future

· Further enhance the development of Strategy by enabling staff to propose specific “measurable” goals

Monies are allocated to each state and city/county through 2007 census based formulas.  Arizona received $63,817,400 and the Town of Oro Valley was allocated $164,200. The funding can also support energy audits and energy efficiency retrofits in residential and commercial buildings, the development and implementation of advanced building codes and inspections and the creation of financial incentive programs for energy efficiency improvements. Funds may also be used for renewable energy installations on government buildings, energy efficient traffic signals and street lights and deployment of combined heat and power and district heating and cooling systems.
The Department of Energy also encouraged grantees to prioritize programs and projects that:

· Leverage other public and private resources

· Enhance workforce development

· Persist beyond the funding period

· Promote energy market transformation such as revolving loans, low cost loans, energy savings performance contracting, advance building codes, building and home retrofit incentives and policies, and transportation programs and policies

The application required development of an Energy Efficiency and Conservation Strategy (EECS) and specific implementation items that are appropriately prioritized.  Nationally, most jurisdictions do not have such programs in place – so one may apply for a partial or whole disbursement to fund such planning. With the aim of preserving monies for tangible improvement to Town facilities, Oro Valley staff produced the EECS.  

In support of the Town’s commitment to sustainability, staff and APS Energy Services, a consultant, developed a strategy for facility improvements. The internal review team for the strategy included a number of departments, including: Finance, Water Utility, Public Works, Town Manager’s Office, Parks & Recreation, Building Safety, and the Office of Conservation & Sustainability.
The proposed strategy included a comprehensive list of energy efficiency improvements.  It also included specific hardware retrofits and replacement of ageing machinery, motors and equipment. The strategy enabled the project to be self-funding - without any capital outlay by the Town. The performance contractor contractually assured energy savings to the Town. 

Basis for an Energy Efficiency Conservation Strategy

Oro Valley’s EECS strategy is a comprehensive plan to increase energy efficiency that includes the following:

· Goals and Objectives must be comprehensive and maximize benefits
· Measurable goals & objectives must be specified
· It shall be aligned with the defined purposes and eligible activities of the program

Overview of EECS

Oro Valley staff identified 12 facilities along with multiple well and pumping stations, totaling over 83,071 sq. ft. to be included as part of an Investment Grade Audit. Through detailed technical evaluation and analysis, the audit identified energy, water and operational efficiency cost reduction opportunities, as well as renewable energy alternatives, and determined the potential value thereof to maximize facility infrastructure improvements.

The following major improvements were recommended:

· Lighting Fixtures



1522 Fixtures

· HVAC Unit Replacement


10 Units (3 - 10 tons each)

· Police HQ Solar Water Heating

· Water Conservation, New Fixtures

108 Fixtures

· Energy Management Controls

6 Buildings

· Low-E Window Film



6 Buildings

· Pump/Fan Motors



10 (15 HP – 100+ HP)

· Variable Frequency Drives


4

· JDK Pool Solar Heating


46 Panels

· New Pool Cover

· New Ramada adjacent to JDK Pool
· Street Lighting




253 Fixtures

· Solar PV Covered Parking


362.88 KW-STC

1344 Panels

3 Inverters

10 New Canopies

The strategy includes a specific program to finance a total of $4,243,170 in improvements through the following mix of sources/financing tools:

· Energy Savings

· Tucson Electric Power Rebate Incentive Payments

· Town funds
· Issuance of Federally Awarded Clean Renewable Energy Bonds (CREBS)

· Proceeds of the $164,200 EECBG Grant
Each is bundled into a funding vehicle known as Performance Contracting. Performance Contracting is a strategic, design-build energy plan that funds itself by virtue of its own savings. Put another way, the debt service created as a result of the program is retired by the cost reductions generated by the newly applied and/or installed technologies and operating procedures. APS Energy Services guaranteed both energy reductions and operational cost reductions to mitigate risks typically associated with the traditional approach of constructing new projects.
Performance contracting is generally associated with high return on investment (ROI) upgrades only such as lighting and HVAC replacement. The Town wanted to incorporate solar energy production; however, financing solar improvements can be a challenge due to a longer term ROI, Oro Valley developed a unique approach. We have managed to offset lower ROI by using savings from high ROI upgrades. This approach coupled with low interest financing and utility rebates will create a positive cash flow over the 12 year finance term of the project. 

This is the real heart of the project. In a time of low-to-no budgets for local governments, this is a proven way to move ahead and make energy efficient changes without impacting your local general fund. These are funding vehicles that can apply to any jurisdiction for making capital improvements that they will encounter on a regular basis.

Results to Share
As part of Oro Valley’s presentation, we will highlight:
· Measurable energy savings

· Lessons learned during implementation

· Meeting financial targets and achieving what was planned

· Provide a greater understanding of performance contracting and how a creative mix of funding vehicles can make both energy efficiency and solar projects viable
Town of Oro Valley Case Study

Additional Material

Innovation/Creativity

The Oro Valley energy project has laid a long-range plan forward that will save the Town substantial costs in both energy cost and use, but the real “Shazaam!” of this project is the innovative financing mix that was used to pay for the self-funded project. Here is a summary of the financial information:

 

First Year Project Savings




$235,485 

15 Year Project Savings (with escalations) 


$5,470,256 

Project Principal Amount




$4,256,478

15 Year Net Project Savings




$922,785  

Energy Efficiency Estimated Rebates 


$57,857 

Solar Energy Performance Based Rebates**

$1,697,281   

Annual Financing Rate for Solar CREBS Bonds

2.30% 

Clean Renewable Energy Bond Term


16 Years

What is notable is project savings begin to realize in the first year of the project. This is important to or organization’s bottom line, but its also important to our residents, who want to see fiscal, responsible management of resources. This project achieves that.

A consultant was used, and has guaranteed the long-term savings in a performance based contract. While this is not new for all municipalities, it is a new tool for Oro Valley and many others around the country. APS Energy Services has developed a new division within their organization to aid public agencies with energy audits and providing the expertise necessary to identify vendors and sources necessary for the proper equipment that will achieve the desired goals.

APS Energy Services contact information is as follows:

Leonard E. Byrd 
Business Development Manager

APS Energy Services 
3544 N. Romero Road, Suite 100

Tucson, AZ 85705

Office: (520) 888-0411 
Mobile: (520) 490-3663

Email: Leonard.Byrd@apses.com
Outcomes Achieved

The results of the Investment Grade Audit and the resulting recommended program, indicate that the Town of Oro Valley will realize a total annual cost avoidance of $235,485. The total cost of all improvements is $4,243,170, providing an attractive 12.5 year payback. The total project is divided into three separate projects depending on the source of funding.

Oro Valley will also realize a carbon footprint reduction by implementing projects that reduce fossil fuel consumption. Electrical generation uses fossil fuel and fossil fuels are also used directly for heating processes. Less energy consumed translates into less power plant production and pollution into the air. The energy cost avoidances for electricity, natural gas and water for the proposed project have been calculated and their environmental benefit recorded as follows:
· Electricity Reduction:       1,364,064 kWh/yr (17% Reduction)
· Natural Gas Reduction:    16,406 therms/yr (25% Reduction)
· Water Reduction:             782 thousands of gallons/yr (4% Reduction)
This reduction is equivalent to:

[image: image1.emf]annual greenhouse gas emissions from 
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 passenger cars, or
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 emissions from 

149,057

 gallons of gasoline consumed, or
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 emissions from the electricity use of 

184

 homes for one year, or

planting and growing for 10 years 

36,895

 trees/year, or

greenhouse gas emissions avoided by recycling 

461

 tons of waste instead of sending it to the landfill.

Table 4-2. Reduction Equivalents

Reduction is Equivalent to the...


As outlined by the goals of the energy grant, Oro Valley was also able to achieve the following:

· Department of Energy guidelines and requirements to leverage funds and develop a comprehensive and measurable program are satisfied within the proposed Strategy
· Projects identified are 100% self-funded from beginning to end. The project approach will generate revenue
· A cost effective mix of grant monies, CREBS bonds, and lease purchase financing has been incorporated to maximize benefit
· The project enables avoidance of non-budgeted future capital cost to replace ageing equipment such as HVAC systems
· The program enables investment in Town infrastructure instead of maintaining current utility expenditures.  Because utility expenditures are ongoing, the project expense will be paid – whether the project is approved or not

· Performance contracting to pay capital improvement costs and derive energy savings is an established financial vehicle.  The University of Arizona, Arizona State University, State of Arizona, Pima County and Pinal County are all currently utilizing this method

Applicable Results and Real World Practicality

Each component of this project is bundled into a funding vehicle known as Performance Contracting. Performance Contracting is a strategic, design-build energy plan that funds itself by virtue of its own savings. Put another way, the debt service created as a result of the program is retired by the cost reductions generated by the newly applied and/or installed technologies and operating procedures.  APS Energy Services guaranteed both energy reductions and operational cost reductions to mitigate risks typically associated with the traditional approach of constructing new projects.
Performance contracting is generally associated with high return on investment (ROI) upgrades only such as lighting and HVAC replacement. The Town wanted to incorporate solar energy production; however, financing solar improvements can be a challenge due to a longer term ROI, Oro Valley developed a unique approach. We have managed to offset lower ROI by using savings from high ROI upgrades. This approach coupled with low interest financing and utility rebates will create a positive cash flow over the 12 year finance term of the project. 

This is the real heart of the project. In a time of low-to-no budgets for local governments, this is a proven way to move ahead and make energy efficient changes without impacting your local general fund. These are funding vehicles that can apply to any jurisdiction for making capital improvements that they will encounter on a regular basis.

Presentation Materials

As part of Oro Valley’s presentation, we will highlight:
· Measurable energy savings

· Lessons learned during implementation

· Meeting financial targets and achieving what was planned

· Provide a greater understanding of performance contracting and how a creative mix of funding vehicles can make both energy efficiency and solar projects viable
Oro Valley staff will use a PowerPoint and provide relevant handouts regarding Performance Based Contracting and information specific to our audit and implementation.
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Non ARRA

				Table 5-0. Environmental Benefits

				City of North Las Vegas Electricity and Natural Gas Reduction

				By reducing your energy use it indirectly lowers energy production at the source.  A great deal of the energy, which is consumed your facility(s), is produced by power plants burning fossil fuels.  The burning of these fuels contributes to environmental c

				According to the United States Environmental Protection Agency, and other groups it can be calculated just how much of the pollutants can be reduced or eliminated based on the amount of energy that is saved.   This information differs by area based on sev

								Annual kWh saved through project implementation:		504,377

								Annual therms saved through project implementation:

				Type Of Pollution		Health Effect		Environmental Effect		Reduction / kWh		Reduction / Therm		Pollutants Reduced												Conversion Formula Input

				Greenhouse Gasses (CO2)		Can cause respiratory and other health problems, particularly in children and the elderly.		Climate change on a global scale has been attributed to increased emissions of carbon dioxide (CO2)		1.657 pounds / kWh		12.5 pounds / therm		835,753												1.657		12.5

														lbs (CO2) reduced

				Volatile Organic Compounds (VOC)		Ozone (smog) effects, cancer and other serious health problems		Ozone (smog) effects plants life included vegetation damage.		0.000061 pounds / kWh		.0005 pounds / therm		31												0.000061		0.0005

														lbs (VOC) reduced

				Nitrogen Oxides (Nox)		Lung damage, respiratory illness, ozone (smog) effects.		Acid rain also causes buildings, statues and monuments to deteriorate.		0.001523 pounds / kWh		.014 pounds / therm		768												0.001523		0.014

														lbs (NOx) reduced

				Carbon Monoxide (CO)		Reduces ability of blood to bring oxygen to body cells and tissues.		One of the six "criteria pollutants" the US EPA tracks related to power production reduces environmental quality		0.00041 pounds / kWh		.0019 pounds / therm		207												0.00041		0.0019

														lbs (CO) reduced

				Sulfur Dioxide (SO2)		Respiratory illness, breathing problems, may cause permanent damage to lungs.		Precursor of acid rain, which can damage trees, lakes, and soil; aerosols can reduce visibility.		0.000956 pounds / kWh		.0001 pounds / therm		482												0.000956		0.0001

														lbs (SO2) reduced

				Particulates (PM10)		Eye, nose, and throat irritation; lung damage; bronchitis, cancer, early death		Source of haze which reduced visibility.  Ashes, smoke, soot and dust can dirty and discolor structures		0.00002 pounds / kWh		.0004 pounds / therm		10												0.00002		0.0004

														lbs (PM10) reduced

				Mercury (Hg)		Liver, kidney, and brain damage; neurological and development damage		Accumulates in the food chain.		0.003404 milligrams / kWh		0 or negligible pounds / therm		1,717												0.003404		0

														Mg of (Hg) reduced

				Saving 10,000 kWh is equivalent to the CO2 emissions avoided by taking 1.3 cars off the road for a year, not burning 808 gallons of gas, emissions from .94 of a typical home, sequestered from planting 182 tree seedlings and letting them grow 10 years, or				Removing		71		cars from the road / year

								Or Not Burning		40,754		Gallons of gas / year

								Or saving enough energy to power		50		typical american homes for a year

								Or the annual environmental benefit of this project is equivalent to planting and growing for 10 years		10,088		trees / year

								Or Avoiding the greenhouse gas emmissions by not landfilling		126		tons of waste / year

				Sources: www.cleanerandgreener.org

				http://www.epa.gov/cleanenergy/energy-resources/calculator.html



http://www.epa.gov/cleanenergy/energy-resources/calculator.html



ARRA

				Table 5-0. Environmental Benefits

				City of North Las Vegas Electricity and Natural Gas Reduction

				By reducing your energy use it indirectly lowers energy production at the source.  A great deal of the energy, which is consumed your facility(s), is produced by power plants burning fossil fuels.  The burning of these fuels contributes to environmental c

				According to the United States Environmental Protection Agency, and other groups it can be calculated just how much of the pollutants can be reduced or eliminated based on the amount of energy that is saved.   This information differs by area based on sev

								Annual kWh saved through project implementation:		306,295

								Annual therms saved through project implementation:		12,868

				Type Of Pollution		Health Effect		Environmental Effect		Reduction / kWh		Reduction / Therm		Pollutants Reduced												Conversion Formula Input

				Greenhouse Gasses (CO2)		Can cause respiratory and other health problems, particularly in children and the elderly.		Climate change on a global scale has been attributed to increased emissions of carbon dioxide (CO2)		1.657 pounds / kWh		12.5 pounds / therm		668,381												1.657		12.5

														lbs (CO2) reduced

				Volatile Organic Compounds (VOC)		Ozone (smog) effects, cancer and other serious health problems		Ozone (smog) effects plants life included vegetation damage.		0.000061 pounds / kWh		.0005 pounds / therm		25												0.000061		0.0005

														lbs (VOC) reduced

				Nitrogen Oxides (Nox)		Lung damage, respiratory illness, ozone (smog) effects.		Acid rain also causes buildings, statues and monuments to deteriorate.		0.001523 pounds / kWh		.014 pounds / therm		647												0.001523		0.014

														lbs (NOx) reduced

				Carbon Monoxide (CO)		Reduces ability of blood to bring oxygen to body cells and tissues.		One of the six "criteria pollutants" the US EPA tracks related to power production reduces environmental quality		0.00041 pounds / kWh		.0019 pounds / therm		150												0.00041		0.0019

														lbs (CO) reduced

				Sulfur Dioxide (SO2)		Respiratory illness, breathing problems, may cause permanent damage to lungs.		Precursor of acid rain, which can damage trees, lakes, and soil; aerosols can reduce visibility.		0.000956 pounds / kWh		.0001 pounds / therm		294												0.000956		0.0001

														lbs (SO2) reduced

				Particulates (PM10)		Eye, nose, and throat irritation; lung damage; bronchitis, cancer, early death		Source of haze which reduced visibility.  Ashes, smoke, soot and dust can dirty and discolor structures		0.00002 pounds / kWh		.0004 pounds / therm		11												0.00002		0.0004

														lbs (PM10) reduced

				Mercury (Hg)		Liver, kidney, and brain damage; neurological and development damage		Accumulates in the food chain.		0.003404 milligrams / kWh		0 or negligible pounds / therm		1,043												0.003404		0

														Mg of (Hg) reduced

				Saving 10,000 kWh is equivalent to the CO2 emissions avoided by taking 1.3 cars off the road for a year, not burning 808 gallons of gas, emissions from .94 of a typical home, sequestered from planting 182 tree seedlings and letting them grow 10 years, or				Removing		96		cars from the road / year

								Or Not Burning		55,213		Gallons of gas / year

								Or saving enough energy to power		68		typical american homes for a year

								Or the annual environmental benefit of this project is equivalent to planting and growing for 10 years		13,667		trees / year

								Or Avoiding the greenhouse gas emmissions by not landfilling		171		tons of waste / year

				Sources: www.cleanerandgreener.org

				http://www.epa.gov/cleanenergy/energy-resources/calculator.html



http://www.epa.gov/cleanenergy/energy-resources/calculator.html



Total

				Table 5-0. Environmental Benefits

				City of North Las Vegas Electricity and Natural Gas Reduction

				By reducing your energy use it indirectly lowers energy production at the source.  A great deal of the energy, which is consumed your facility(s), is produced by power plants burning fossil fuels.  The burning of these fuels contributes to environmental c

				According to the United States Environmental Protection Agency, and other groups it can be calculated just how much of the pollutants can be reduced or eliminated based on the amount of energy that is saved.   This information differs by area based on sev

								Annual kWh saved through project implementation:		810,672

								Annual therms saved through project implementation:		12,868

				Type Of Pollution		Health Effect		Environmental Effect		Reduction / kWh		Reduction / Therm		Pollutants Reduced												Conversion Formula Input

				Greenhouse Gasses (CO2)		Can cause respiratory and other health problems, particularly in children and the elderly.		Climate change on a global scale has been attributed to increased emissions of carbon dioxide (CO2)		1.657 pounds / kWh		12.5 pounds / therm		1,504,134												1.657		12.5

														lbs (CO2) reduced

				Volatile Organic Compounds (VOC)		Ozone (smog) effects, cancer and other serious health problems		Ozone (smog) effects plants life included vegetation damage.		0.000061 pounds / kWh		.0005 pounds / therm		56												0.000061		0.0005

														lbs (VOC) reduced

				Nitrogen Oxides (Nox)		Lung damage, respiratory illness, ozone (smog) effects.		Acid rain also causes buildings, statues and monuments to deteriorate.		0.001523 pounds / kWh		.014 pounds / therm		1,415												0.001523		0.014

														lbs (NOx) reduced

				Carbon Monoxide (CO)		Reduces ability of blood to bring oxygen to body cells and tissues.		One of the six "criteria pollutants" the US EPA tracks related to power production reduces environmental quality		0.00041 pounds / kWh		.0019 pounds / therm		357												0.00041		0.0019

														lbs (CO) reduced

				Sulfur Dioxide (SO2)		Respiratory illness, breathing problems, may cause permanent damage to lungs.		Precursor of acid rain, which can damage trees, lakes, and soil; aerosols can reduce visibility.		0.000956 pounds / kWh		.0001 pounds / therm		776												0.000956		0.0001

														lbs (SO2) reduced

				Particulates (PM10)		Eye, nose, and throat irritation; lung damage; bronchitis, cancer, early death		Source of haze which reduced visibility.  Ashes, smoke, soot and dust can dirty and discolor structures		0.00002 pounds / kWh		.0004 pounds / therm		21												0.00002		0.0004

														lbs (PM10) reduced

				Mercury (Hg)		Liver, kidney, and brain damage; neurological and development damage		Accumulates in the food chain.		0.003404 milligrams / kWh		0 or negligible pounds / therm		2,760												0.003404		0

														Mg of (Hg) reduced

				Saving 10,000 kWh is equivalent to the CO2 emissions avoided by taking 1.3 cars off the road for a year, not burning 808 gallons of gas, emissions from .94 of a typical home, sequestered from planting 182 tree seedlings and letting them grow 10 years, or				Removing		166		cars from the road / year

								Or Not Burning		95,967		Gallons of gas / year

								Or saving enough energy to power		119		typical american homes for a year

								Or the annual environmental benefit of this project is equivalent to planting and growing for 10 years		23,754		trees / year

								Or Avoiding the greenhouse gas emmissions by not landfilling		297		tons of waste / year

				Sources: www.cleanerandgreener.org

				http://www.epa.gov/cleanenergy/energy-resources/calculator.html



http://www.epa.gov/cleanenergy/energy-resources/calculator.html



5-1

		Table 5-1. Environmental Impact

		Type of Pollution		Pollutants Reduced

		Carbon Dioxide (CO2) Eliminated:		1,504,134		Pounds (lbs)

		Sulfur Dioxide (SO2) Eliminated:		776		Pounds (lbs)

		Nitric Oxide (NOx) Eliminated:		1,415		Pounds (lbs)





5-2

		Table 4-2. Reduction Equivalents

		Reduction is Equivalent to the...

				annual greenhouse gas emissions from 258 passenger cars, or

				CO2 emissions from 149,057 gallons of gasoline consumed, or

				CO2 emissions from the electricity use of 184 homes for one year, or

				planting and growing for 10 years 36,895 trees/year, or

				greenhouse gas emissions avoided by recycling 461 tons of waste instead of sending it to the landfill.




















