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INTRODUCTION

In 2010, the buildings in which we work and live used roughlypé@centof the energy in the U.S.
economy at a cost of over $400 billion. Through a variety of efficiency improvementsiéavdighting,
greater insulation, more efficient heating and coolary) proven approaches (clear information, access
to financing, energy effiency investment criteriapur nationcan make these buildings more energy
efficient and better placés whichto live and workwhile creating jobs and building a stronger
econany.

Much canand isbeing doneat the municipal leveib save energy and moné&yhrough innovative
approaches to energy managemiemal governments are developing programs, implementing codes,
retrofitting buildings and switching to renewable fuels #ratsaving energy, increasing comfort for
residents and municipamployees whildéreeing up financial resources for homeowneusijtesses and
local governments

The Southwest region (Arizona, Colorado, Nevada, New Mexico, Utah and Wyoming) experienced
significant growth in funding to support energy efficiency in 2@040 as a result ofhe 2009American
Recovery and Reinvestment Act (ARRAJThe U.S. Department of EnerdiPOE) funding allocation to

this region through the State Energy Program (SER)rfergy efficiency and renewable energy programs
in 2008 was $2,130,@01n 2009 this amourdramatically increasei $231,507,000. 12010 additional
ARRA funding was added to tstatesthroughDOE 6 s Ener gy Ef fici ency
(EECBQ program, adding another $205,334,400 to the reg@a Table below). Finally, an additional
$60 million wasawardedo entities inthreesouthwestern stat¢arizona,Coloradoand Nevadgin
competitive grants through the EECBG Better Buildings Naighood Progranilhis dramatic influx of
targeted fundsnabledstates, municipalities and nonprofit organizations to deliver ergdfigiency
programs and services in their communities to a degree never experienced before.

and

Tablel: ARRA Funding for Energy Projects in Southwestern States

STATE 2008 SERppropriations | 20092010SERsupplemental | 2010 EECBGupplemental
(baseline DOE funding ) | appropriations appropriations
(w/ ARRAfunding) (w/ ARRA fundiny
Arizona $476,000 $55,447000 $72,722,900
Colorado $518,000 $49,222,000 $39,465,600
Nevada $279,000 $34,714,000 $32,529,800
New Mexico $297,000 $31,821,000 $22,272,500
Utah $327,000 $35,362,000 $26,035,300
Wyoming $215,000 $24,941,000 $12,308,800
Regional Total $2,112,000 $231,507,000 $205,334,400

Sources. http://www1.eere.energy.gov/wip/recovery act.html
http://www1.eere.energy.gov/wip/pdfs/state_allocations fy2008.pdf

The EECBCGprogram representddh e  Ob a ma a dnorityntd deplay the cheapest, sleanest,

and most reliable energgsourcesvailablé® energy efficiency and conservatbmtthe local level

across the country. Thogram,authorizedn Title V, Subtitle E of th&007Energy Independence and
Security Act (EISA), is administered by the U.S. Department of Energy (DOE). It was intended to assist
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U.S. cities, counties, states,rtaries, and Indian tribes to develop, promote, implement and manage
energy efficiency and conservation projects and programs.

EECBG and SEP grangseused forcommunitywideenergy efficiency and conservation programs and
projects, as well a®r renewdle energy installations on government buildings. Activities eligible for use
of funds include the following:
1 Development of an energy efficiency and conservation strategy
9 Building energy audits and retrofits, including weatherization
9 Financial incentivgrograms for energy efficiency such as energy savings performance
contracting, orbill financing, and revolving loan funds
9 Transportation programs to conserve energysabort enewable fuel infrastructure
Building code development, implementation, and inspections
1 Installation of distributed energy technologggh asombined heat and powend district
heating and cooling systems
1 Material conservation programs includingusce reduction, recycling, and recycled content
procurement programs
1 Reduction and capture of greenhouse gas emissions generated by larsifitiéap wasterelated
sources
9 Installation of energy efficient traffic signals and street lighting
Installaton of renewable energy technologies on government buildings
9 Any other appropriate activity that meets the purposes of the program and is approved. by DOE

=

=

In addition, sing ARRA funds and annual appropriations, figetter Buildings Neighborhood Progna
provided $508 million in onéime grants tall states and localities in 201Granteesvork with
nonprofits, building energy efficienaxperts, financial institutions, utilities, and other organizations to
develop and incubate communitased progranmesnd incentives to spur demalbudilding efficiency
upgradesAccording to the DOE,ammunities awarded funds through Better Buildings
NeighborhoodProgramwill help achieve the following goals by the end of 2013:

91 Develop sustainable ergy efficiency ugrade programs
Upgrade more than 150,000 residential and commercial buildings to be more energy efficient
Save consumers approximately $65 million annually on their energy bills
Achieve 15% to 30% energy savings from energy efficiency upgrades
Reduce th cost of energy efficiency program delivery by 20% or more
Create or retain approximately 30,000 jobs
Leverage more than $3 billion in additional resources.

=A =4 =4 4 4 4

While mostARRA-fundedgrantswe r e used by 1| ocal communiiencyes f or
projects(e.g.,retrofits to public buildings several local governments implemented innovative projects or
programsin many cases leveraging resources and using creative means to accomplish program goals. To
showcase these innovative effoS8VEEP preparedhis collection of asestudies ofenergy efficiency

initiatives by municipal governmenis the SouthwesfThe featured programs are still underway and in

some cases will continue beyond the ARRA grant period, but they already show sigaifliarements.
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We believe thatheseexamplegprovide models that other cities and counties may want to replicate in the

future.

Theeightcommunities and projectsatured irthis reportinclude:

1.

City of Tempe, Arizona: This$8.7 million project used crége financing and engaged
employee participatioto savethe Cityapproximately$550,000 annually.

City of Flagstaff, Arizona: Thisresidential energy retrofit progranelpedresidents lacking
financial resources to invest in energy efficiency improvetnevhile developing job training
opportunities in the community.

Silver City & Grant County , New Mexica A new Joint Office of Sustainability offermergy
efficiencyprograms leading to community sedfliance and community sustainability in mining
conmmunities.

City of Mesa, Arizona: Me s @nfosative energy code outreach and adoption prdeadsto a
greater degree of community participatamd support fonew building codes.

City of Reno, Nevada The city investe&20 million in energy efficiengand renewable energy
initiatives using a variety of creative approacimetudinggrants, bonds, rebates and alternative
financing mechanisms.

Boulder County, Colorado: This innovative aergy efficiencyretrofit progranfor the
residential sectansesenergy advisor/conciergervices, rebates and program microloans.

City of Espanola, New MexicoA smart building renovation plan converted City Halbm oil
and natural gas fuel to gibermal heating &ooling, computer controlled thermostats, ai
hardling systems and innovativesulation techniques.

Salt Lake County, Utah The County reduce®sidential energy consumption by offering grants
and low interest loan options for retrofits.

Theseprofilesrepresenjust a smalsamplingof innovative @ergy efficiency projects across the region.
Collectively, by leveraging tility DSM programsadoptingcreative financing and using ARRA funding,
cities and counties continue to use energy effwiars a key strategy stimulate economic growth and
emgdoyment generate cogavings, promote technological innovatiand help to improve the
environment.



CITY OF TEMPE, ARIZONA

Creative Energy Financing and Employee Behavior

Brief Description This $87 million project leveraged $930,000&mergy Efficiency and Conservation Block Gr
(EECBGunds with $7.3 Million in Qualified Energy Conservation Bonds (QECB) and $375,000 in utility reb
The entire project is estimated to save the City $550 &00uallyq $440,000 each year from the building
upgrade work and $110,000 from changes to operations and maintenance procedures. In addition, a nine
pound reduction in carbon dioxide emissions is projectte success of the project is attributamthe use of
creative alternative financing, the involvement of an enesgywice company (ESCO) and employee participat

Background

An energy savings performance contract (ESPC) is a partnership between a government entity and an
energy service congmy (ESCO) that enables agencies to implement energy savings projects without the
need for upfront capital or special governmental appropriations. Under an ESPC, the ESCO conducts a
comprehensive energy assessment of facilities to identify energy saypiodwrties. The ESCO then

will design and implemengrojecs to improve building energy efficiency. As part of the contract, the
ESCO guarantees that building improvements will generate energy cost savings sufficient to pay for the
project over théerm d the contract. In turn, the agency pays the ESCO a share of its savings as a result
of conservation improvements. Upon contract termination, all additional cost savings accrue to the
agency. In the interim, the ESCO is responsible for maintaining tredl@ssequipment and measuring
building energy consumption and savings.

In 2010, the City of Tempissued a request for
proposal for an ESPC as a means to improve t
energy efficiency of its facilities and drive down
energy costs. Upon award of the cawtr the 4
ESCO conducted energy assessments of twent] - =t s
three buildingsincluding City Hall, five fire F
stations, one fire training facility, one police
substationthree community centerthe
Performing Arts CentegndDiablo Stadiun{the
spring training bme of theLos AngelesAngels
baseball teain Througlout the audit process, city
staff met weekly with the ESCO to provide inpu
and directionThe staffteam came from a variety
of different offices and departments including
Engineering, Finangé®ublicWorks and t he Ci t.yAl Wweretheeded ogrsise Of f i c e
appropriate participation, reviefndings andprovideinput througloutthe processBefore the ESPC

was accepted, the City Council reviewed and approved the Energy Performance Constattam
Agreement, Measurement and Verification Agreemamdithe DavisB a ¢ o n  a-AndericAr u y
requirements (mandated for all ARRAnded projects) TheESCO advised the City on the use of

Qualified Energy Conservation Bonds (QEGHRIthorized bythe Arizona Department of Commerce

Downtown Tempe, Arizona
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(Energy Office). A QECB is a taxable bond issued by the local government to finance one or more
qualified conservatioprojects The Council approved use of QEEBr the project instead of traditional
excise tax bondsandQECBs provided the bulk ofhefinancial resources needamimplement the
energy efficiencyrojecs.

Energy Savings

Energy conservation measures included lighting retrdfeating, ventilation, and air conditioning

(HVAC) retrofits, control system istallations retro-commissioningwatersaving opportunitiesand

operation and maintenance procedural changes. The ESCO is providing measurement and verification
services fofour yearsand equipment guarantee fdteenyears.

The $8.7 million projectvas funded usin§930,000 irEnergy Efficiency and Conservation Block Gran
(EECBG)funds $375,000 in utility rebatesnd $7.3 million in QECBSsThe entire project is estimated to
savethe City $550,000 annually$440,000 each year from teaergy efficencyretrofitsand $110,000
from changes to operations and maintenance procedures. In addiignoject is expected to reduce
annual CQemissions byine million pound. The first year of retrofit work created ninety construction
jobs.The retrofitsare 40percentcompleteand are expecteid befully completed by May 2012.

Energy Conservation Policy and Behavioral Changes

' W While equipmentetrofits provided the bulk of energy savings,
significant savings resulted froemergy conservation policy and
behavioral changéa operations and maintenance procedures.
These changes were effectively implemented across the board in
approximately one hundred city buildings.

For example, the custodial shift changed from nighttime to daylight
hours in order to duce evening HVYAC and lighting loads. New
thermostats were set to 75 degrees in summer and 68 degrees in
winter. Employees can only adjust their office thermostats by three
degrees up or down, instead of any range, to help save energy city and mon&yeEsmso helped by
emptying recycling and trash cans in common areas, vacuuming their own offices, and turning off
computers and lights when not needed.

City of Tempe office building

Individual behavior changes contributed to the project as a whole by involving théetaffding to

Energy and Grants Project Managérace DelMonte Kelly,ite success of the endeavor could be

attributed to good city leadership, staff participation and an experienced ESCO that facilitated good
communication with all the staff and helped secure QECB bonds ¢hatused tdower cost to ihance
projects.iThe project could not have been as successfu
participation ancawareness oftaff.o

Contact Information

Project Future
. . GraceDelMonte Kelly
Looking forward the Cityplans to conduct a second phase of energ\nergy and Project Manager

assessments and worloskly with the ESCO to identify other City of Tempe, AZ

opportunities, track its energy savingad celebratés succeds 480-350-830
grace_kelly@tempe.gov
WWW.tempe.gov
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CITY OF FLAGSTAFF, ARIZONA

Income-based Residential Energy Retrofit Program and Job
Creation Opportunities

Brief Description In 2009, the City of Flagstaff launched a Residential Energy Retrofit Program to heipdave
residents save energy and money by identifying and addressing energy and water conservation ofg®ituni
the home.The City contracted with Hop@onstruction and Regroup Performance Contracting to perform
residential energy audits and retrofits. Bdftagstaffbased vendors woed closely with iy staff and program
participants to ensure consistenay project implementationwhile offeringjob trainingand contributing to
workforce developmenin the community.

Introduction
Supported by the Cityds ongoing commitment to ene

for sustainable communitycaon through orgoing reductions in energy consumption and greenhouse gas
emissionswhile also promoting affordable living. Due to regional economic conditions, Flagstaff
residents often lack fiscal resources that would spur investment in home enigigp@ffimprovemerst
Residential energy retrofige complemented by job creatiomprkforce developmenanda community
based educational model that prioritizes energy performance and individualized behavioral change
education.

Background

In 2009,the City of Flagstaff Sustainability Program
launched a Residential Energy Retrofit Program to
help residents save energy and money by identifying
and addressing energy and water conservation
opportunities in the home. The program was
developed to encouragdl Flagstaff residents to

invest in efficiency improvements regardless of
income. The program was made possible by funding
from Living Cities LLC and the Department of
Energydos (DOE) Energy Effici
Conservation Block Grant (EECBG) program.

Flagstaff home retrofitted for energy efficiency
Photo: Tom Boden

Energyretrofits are available according to an incebased fee structure that leveraged EECBG funding
with participant contributions toward the cost of assessnagrtsipgrades. In order to partidiga
applicants must live withinity limits, have beein ther home for at leadtvelve months have electric

and gasutility recordsin their namesand prove US legal residency (per Arizona House Bill 2008).
These requirements enable City staff to track the realized savings for each participant following the
retrofit work, with theprevioustwelve months useds a baseline for accurate comparison. If the
applicant is a renter they must obtain property authorization for the retrofit work



As part of the program, participants receive a comprehensive home asseggmeno identify energy
saving opportunitiegncluding a furnace inspecti@ndcarbon monoxide safety checkoi@ervation
measuresgypically implementednclude the installation of carbon monoxide detectasmpact

fluorescent light bulhshigh-efficiency water fixtureshot water heater insulatiphot water heater pipe
insulation andair sealing The retrofit also includes comprehensive duct sealing. There is no insulation
of fered in the Cit;hdvever€itystaffgand hebeilding pefformancer ogr am
contractoreducate residents about utility rebates available for insulation

Job Creation and Workforce Development

The City of Flagstaff partnered wittnergy Conservation Corps
(ECC), a project of th€oconino Rural Environmer@orps
(CREC) to implement th&nergy Retrofit Program as a public
private partnership that facilitates apprenticestipe
opportunities in the building science and performance industry.
ECC crew members woidongside practicing building science
profesionals and contractors throughout the implementation of
building retrofit services, gaining valuable skilbich could lead
to careers in energy efficiency and green buildiB§C members 4ot an energy audit. Both membei
also receive AmeriCorps Education Awards for use in pursuing pictured were hiré by local companies.
postsecondary education including energy efficiency certification

programs.

ECC members receive training on how

ECC crew members participated in multiple training opportunities to advance their competitiveness in the
energy efficiencyield. Over the last year, ECC has successfully placedesi#yrirained individuals in

the building energy performance workforce. New placements include Northern Arizona Council of
Government 6s Weat heri zat i BGCor§aeizatiohandeseveral fpcalo mot i on w
building performance companies.

EnergySavings

The City received $587,100 through EECBG andduthitionallimited health and safety funds available
for certain projectshrough a private foundation grafunding isexpectedo provide for roughly 360
retrofits. If an auditor finds a gas lkar highcarbonmonoxide levels at a combustion applianaity
staffwill obtaina quote for mitigation of the health or safety issue and determinefduhdationhedth
fund can pay for it.

Estimated savings are basedtbee ner gy audandt or
retrofit measures installed. Before and after tracking is conduct
on a monthly and accumulated basis to document energy,
greenhouse gas, and cost savings resulting from energy retrofi
Savings realized during the first year of the program are

retrofits were performed.he 165 energy retrofits performed
during the programbés first
savings of 592,603 kilowatt hours (kWh) and 912,668ndsof

carbon diaide equivalent (Cg&). At the oneyear benchmarkhe  Flagstaff commnity members participate in
a Weatherization Clinic

y an esti



City was at 49% completionAs the second year of the program starB8&8 retrofitshave been
completedvith EECBG funding plus an additionad2 retrofitsfunded by other sourceddore than 80%
of EECBG funds have or will be directly infused into the Flagstaff communityb&hefit to the
community ovethe life of the retrofits (7 years) at year one is ovemilion.

Energy savings rose sharmlyring the wintemonths whereating and lightinglemands increase

During JanuarMarch, 2011 individual program participanteduced their energy costs by $19 per

month on averageompared to the same months irl@@rior to the energy retrofitdverage electricity

bills and use declined by $7.483 kWh) per month, while and natural gas bills and use declined by about
$11(9 therm3 per month.

Program Future
The City Sustainability Program developed BErergyRetrofit Contact Information
Program to fill a niche in residential energy efficiency formerly nat;.o1e A. Woodman
addresed by theutility companies.After ARRA funding ends in Sustainability Manager
September 2012h¢ City intenddo phase outheretrofit program City of Flagstaff, AZ
and shiftits focus to energy efficiency coaching and advocadyile | 9282132149
the localgasutility (Unisource) will begin providing incentas for | lwoodman@flagffaz.gov.

. . . www.flagstaff.az.gov/sustainable
residential energy efficiency upgrades.



mailto:nwoodman@flagstaffaz.gov
http://www.flagstaff.az.gov/sustainable

SILVER CITY & GRANT COUNTY, NEW MEXICO

Energy Efficiency with New Joint Office of Sustainability

SILVER
i cITY

Hisboric downtown Silveriy

BRIEF DESCRIPTISNer City and Grant County are closely tied to the copper mining industry, which has
impacted by downturns in the economyhese small communities received two Energy Efficiency and
Conservation Block Grants (EECBG) andezteaJoint Office of Sustainability with a broad goal of fostering ¢
greater degree of community seléliance through resiential energy conservatioefficiency and largscale
renewable energy projects, as well as encouraging new green jobs, businasdexonomic development for
the region.

Introduction

In September 20QThe City Council of Silver City adopted a resolution to create a more sustainable
communitylt wasndt uphoweverwhAem Bilver Cit@ dhd Grant County received fedler
stimulus fundinghrough the 2009 American Reinwe®nt and Recovery Act (ARRAhat they could
begin to implement this visiorSilver City and Grant County each received an Energy Efficiency and
Conservation Block Grant (EECBG) from the U.S. Departroéiznergy(DOE). Silver City received
$341,298n competitively awarded EECBG funding throutjle New Mexico Energy, Minerals, and
Natural ResourceBepartmen{EMNRD); Grant County receivef126,400as formula grant directly
from DOE. From that fundingthe Joint Office of Sustainability (JOS) was born.

The JOS coordinates energy efficiency, conservation and renewable energy activities for Silver City and
Grant County, including the small mining communiié®8ayard, Hurley, Hanover, Santa Clara, Tyrone
and San Lorenzavhichhave fewer resources or capacity to address energy efficiency and conservation.

The economic welbeing of communities in Grant Courig/closely tied to the boom and bust cycles of
the mining industry. Falling prices for coppenvbaad a devastating economic impact, resulting in



|l ayoffs of hundreds of workers. AAny attempt to s
t hi ng, 0 JOSDimes®mNiclsSussilldi By being more efficient youobr e

TheJOSstarted by focusing on neighborhood energy efficiency programs, especially those for
households with seniors, persons with disabiligesl those earning less than the median income. The
Energy $ensprogramperformed home energy assessmeduasicweaherizationimprovementsand
installation ofclotheslins and compact fluorescent lights.

Sussillo notes that weatherization staéfmbers offeenergy education and outreaghen they visit a
home Al toés an opportunity thehehdeoVheusehnoldfootite damiey dbowt o nv er

the choices they have of changthgire ner gy us ex pbdeahanvsi oSru,sési | 1l o. AThey
on anybody elseThey can simply choose to be more conscious about turning lights off after leaving the
room, coordinating more closely with their kids, t|

TheJointOffice of Sustainability also leveraged EECBG funds to improve the energy efficiency of public
buildings and install a larggcale solar system. Most of the public buildings v in the 1960s and

1970s, and those in the historic district were over 100 years old. An energy assessment of public buildings
identified the need to replace lightingdaHVAC systems with newer energjficient equipment. The

City Council dso appreed plans for a onmegawatt solar photovoltaic (PV) system installed through a

Solar Power Purchase Agreement, which uses aphirty company to build the solar system and

connect it to the local utility's electricity grid. The system will be usettéating wastewater and

pumping drinking water, which accounts for 80% of the city's utility bill.

Cost/Energy Savings
Funding for the city building retrofits, new solar energy system and weatherization outreach effort
included the two EECBG awards &raged with $1.19 milliofrom Grant County and other sources.

As of October, 2011he Energy $enseetrofit program had facilitateeinergy efficiency improvements in
384homeg(182 in the Town of Silver City, 45 in Grant County, and 157 in the Miniistyict). Most of
the residents of the homes completed wereitmeme 76%), disabled 40%) and/or seniors4(7%). The
JOS estimates thite program generatédtal annual savings of 262,602 kVéii electricityand 55,950
therms of natural gas. At currattes that translagénto totalannual cossavings of $63,785 ($25,892
from electricity $37,893 from natural gaseducing residential utility bills by $166 per year on average.

Project Future
Sussillo is confident that conservation, energy efficiency and Contact Information
renewable energy sources are the wave of the future for Silver City N?Cq( Sussillo

Grant County. He sees this activity leading to new green jobs, Director

businesses, and economic development for tpé re n . i T h e| Jdint O%fiée df SUstainatifi
goal here is to move to a greater degree of communityedihce, Silver City & Grant County, NM
because nobody knows where this nexus of energy, environment gref >5383731

economy is going. So the next time the shoe drops, hopefully the to§<-Sussilo@qgmail.com

ill be little | . o v‘(/'v'vw.townofsilvercity.orq
will be little less impacteo. www.grantcountynm.com
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CITY OF MESA, ARIZONA

Energy Code Outreach and Adoption Project

Brief Description Because the City of Mesa had not previowlpptedan energy codeandsome
contractors and designers who work in Mesa had little or no experienceanghgycodes, an
aggressive Outreach and Strategic Development Plan was implemented involving a wide variety ¢
stakeholders and organizations. ThevelopmentPlan includegublic forumsto identify the benefits
and costs of the energy code as well as common construction challenges so the City could provid
reasonable alternatives to stakeholders. The En@ugge Outreach and Adoption Projeciccessfully
resulted in theGty adopting the 2009 Internation&nergy Conservation Code (IE@Quly 2011.

Introduction
The City of MesaArizonais home taapproximately440,000residentsmaking it the third most populous
city in the state. In 2010, the City initiated a pobj® evaluate the adoption of an energy code as a means
to improve the energy efficiency and indoor environment of its buildings and deliver significant energy
bill savings for residents and businesses. Becat
Mesa had never befoegloptecan energy codet
recognized that community input was essential, =5
especially from the building industry. To that  §&
end, Mesa developed a strategic roadmap for
adoption of an energy code that included
extensive research and stakeholder outreach.
goal was to fully undetand how the adoption of
an energy code citywi
buildingindustry, residents and businessexd

to determine which energy code woplavide
themostcosteffectiveenergysavings.

Panoramic vievof Mesa, Arizona

Background and History of Project

Because mny poicy makers and stakeholders in Mesa were not familiar with the requirements of an
energy codeoutreachand educatioeffortswereessentiabefore the city was willingo consider

adoptionof thecode.As part of theyear o n g p r o c edewelppmeEntrardsustainabyitystaff
facilitateda series ofliscussions with policy makers and stakeholders. Technical experts were available
during some of these sessions to respond to-spéeific questions. In total, the City engaged and
solicited feedback &m more than 75 stakeholders including property owners, residents, tenants,
designers, engineers, contractors, home builders, commercial developers, reviewers, inspectors, facility
managers, property managers, utility service providemdiradeorganizaions such as the Home

Builders Association of Central Arizona, the Mettousing Association, and the Building Owners and
Managers Association. In addition, the City used U.S. Department of Hi¥dds) Technical

Assistance grant monies to work with thecPic Northwest National Laborato((?NNL) to assess the
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potential impacts of the IECC on construction costs and energy savings for residential and commercial
construction in Mesa. Finally, city staff contactefierjurisdictions across the United Statesdentify
stumbling blocksind other lessons learned abtmununicipal energy code adoption.

In the springof 2011, the staff presented their findings to the Couneihbers antoards, in order to
build support for this effort and recommend movinfpitvard to the full Council. Shortly thereafter, in
the summer of 2011, the City Council voted in support of adoption of the 2009 IECC.

Working in Partnership

Although city staff members were knowledgeable about
energy codsg they requested assistanfromthe DOE

Technical Assistance Center (TAS) they couldearnabout
thebest construction practices for compliance with the code in
their climate zoneThrough TAC the Southwest Energy
Efficiency Project (SWEEPR3ssistedhe City in developing a
strategic outreach plan for implementation of the energy code.
Challengesncluded limitedknowledge of compliance
techniquedy builders and contractqgre higher cost of
building to a statef-the-art energy codeand changes to

New homes like this one built under the 2009 IECC  COmMMoON construction medds. Thes t a dodl @as to

include many energgaving features. convince policy makers and stakeholders that compliance with
the energy code is beneficial, achievalled cost effective

SWEEP consulted with builders and representatives of related industrisess sheir familiarity it

the code antheir areas of concernThey then contacted locirisdictionsacross the United States

inquiring aboutheir outreach efforts to their local communitieBhe research fountthat none of them

had documented their implementation plaarsl thatthe majority of the jurisdictions had not documented
their outreach processWEEPalsoprovided statistics and detailed information about construction
technology related to tHECC. A facilitated discussion with stakeholders helgederatendusty

support for adoption of the 2009 IECC and is expected to increase the rate of compliance after adoption.

Project Future

According to the Building Codes Assistance Project (BCAP), average energy savings in a typical home
are estimated at $217 per yeaith $570 average incremental building cdst,a payback time of less

than three years. At current rates, a new home is projected to save more than $6510 in energy costs over
the average 3§ear life of appliances, HVAC and lighting.

The Energy Code Outreach Project resuiltetthe City adopting | Contact Informaton
the 2009 IECC. Following this scess the City of Mesais now
considering adoption of the 2012 IECC and the International Special Projects Manager
Green Constructio@ode (IGCC). The finalOutreach and City of Mesa, AZ
StrategicDevelopmenPlan will be placed on the PNNL 480-644-3844

website, where it will be availabl® other cities, states, and laura.hyneman@mesaaz.gov
local jurisdictions developing their own plans for energy code Www.mesaaz.gov

adoption.

Laura Hyneman, RA AICP LEED AP
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CITY OF RENO, NEVADA

Leveraged Financing for Energy Efficiency and Renewable
Energy Initiative

Brief Descriptionin 2008, he City of Reno began an energy efficiency and renewable energy initial
that represented arnnvestment of nearly $20 million icleanenergy projects. TéCity used a variety of
approaches tdinancingenergy savingnd renewable energgrojects including granidonds, rebates
and alternative financing mechanismsK Sy G KS LINR2SOida | NB O2 YL
consumption will be significant

Introduction

In an effort to reduce its carbon footprint and energy bills, the City of Reno hedearergy Efficiency

and Renewable Energgli t i ati ve under t he CilbitativErepreseatsdné s Gr e e |
investment of nearly $20 riibn in energyefficiencyand renewable energyojectsin City buildings and

facilities. The project was funded through a combination of Energy Efficiency & Conservation Block
Grants(EECBG) Clean & Renewable Energy Bonds, Qualified Energy Conservatods$3 Recovery

Zone Economic Development Bonds, and NV Energy utility rebates. Energy savings are being used to

pay off the bondswith no impactot he ci tyés general fund.

Background

Prior to receiving ARRA fundinghe City of Reno was interestedimplementing both cosiffective
energy efficiency projects and some renewable energy projects in its buildings and fadi@iésst step

in the proceswas the selection of an Energy Services Company (ESCO) through a competitive bid
processThe Citycontractecan ESCOin August of 20080 conduct yearlong energy and resource audit
that included electricity, natural gas, and water use at all city facilities. The audit was completed in
August of 2009.

In June and September of 20@% City
Councilapproved a series of Phase | and Il
projectswhich involved solar photovoltaic
(PV) systems, small wind turbines, solar
thermal heating systems, lighting retrofits,
control systems, and a variety of HVAC
upgrades. For Phase Il the City contracted
with alocal solar company to install and
operate eight new solar systemish atotal

of 1 MW generating capacityn February
2010, the Nevada State Office of Energy :
(NSOE)started a streetlight retrofit program g
with ARRA funds Among other projects, '

Energyefficient LEDulbslight up the Reno Arch.
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the famais Reno Arch waretrofittedentirely with energy efficient LED bulbén addition,energy
retrofitsof City Hall will reduce its energy costs from $4.54 to $2.54 per squareQwetall, the series
of projects isexpected to yield $33 million inannualenergy cossavings A total of $19.5 million has
been spent on the projeaticluding$3.5 million for the renewablenergysystems fiThe renewable
energyprojectswould nothave beemoable without the savings from the efficiency proj@caidJason
Geddes, Environmental Services Administrator with the.City

PublicPrivate Partnership

When the project was started, the intent was to have the ESCO provide third party financing. As the City
advanced through the projeittwasable tosecure lowinterestioans in the 4% range usingnewfinance
mechanisms such as Qualified Energy Conserv&mms Clean and Renewable Energgnds,and

Recovery Zone Economic Development Bondihe Cityused abou$2.7 million in EECBG and other

ARRA funds to the projechowever tie ARRA fundsrepresented only about 13% of the total investment

in energy efficiency and renewable energy measures.

TheCity contracted with th&SCO to perform the energy audit and manage the first two phases of the
project. All of the worlkperformed by the ESCO utilized local private compariiég. Solar Power

Purchase Agreement (PPA) utilized third party financing, operatiomanttenancewhile the City

provided an easement to the private company to locate the solar panels on City prapeonnect to

the grid. This allowed the City to lower its purchase price by combining the utility rebates with the federal
tax credit that the private company receives.

Energy Savings

When all the projects ammpletedthe City anticipatesraualsavings ofabout 6.3million kWh of
electricity and 225,000 therms of natural gas, while loweringritaialcarbon footprint by roughly 17
million pounds of CQeach yearEnergy efficiency measures will provide over@cenwof the total
electricity saings; renewable energy generation will provide aboyter@ent.

The first solar PV array was installed in December 2008. The energy retrofits will be completed and
commi ssion by the spring of 2012. To bgaerdd the pr o
percentwith several projects still to come on line. The Solar PPA will become active in November of
2011 and will provide 1percentof the remainingrowerload of the City

Project Future
As the City closes out the retrofit prograndebrings the solar | Contact Information

rojects orine, the staff issxploringmore opportunitieso
prol ) . P . g PP Jason Geddes, Ph.D.
save energysuch agnstallingadditional solar thermal systemsg Environmental Services Adnistrator
andground source heat pumps at select locations through a| city of Reno, NV

PPA. 775334-3311
geddesj@reno.gov
WWW.reno.gov
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BOULDER COUNTY, COLORADO

Energy Advisory Sevice, Rebates and Microloans

Brief Description: The EnergySmarprogramis designed to stimulate local economic growth, increas
energy efficiency investment Boulder County, and advance energy independence througkstzalpe
energy upgrades in bothe commercial and residential sector. Adofzember2011, more than 370
participants had enrolled in thesidential prograpwith 1,371 upgrades completed. Participant surve)
results indicate high approval the program.

Background

In 2006, the @y of Boulder developed a Climate Action Plan (CAP) to serve as a roadmap for achieving

Boul der 6s emi ssiOmres preduatm cemngeagplts.t hat originate
on eliminating barriers to property owners making energy effigianprovements to their buildings.

This service included technical advisors sweeping through neighborhoods distributing information
resources followed by an insulation truck initial

In May of 2010, a $25 millioMRRA grant was awarded to Boulder County aegierakub-grantees

resulting in a significant expansion of the original program conc&fper receiving the grant, Boulder

County, the cities of Boulder and Longmont, and Xcel Eneddiaboratedo developth@ r i gi nal ATwo
Techs and a Tr uc kheEnprgy8marpeognamd e si gn i nt o

Energy Advisor

Upon contacting th&nergysmartcall center
homeownerare assigned danergyAdvisor
who immediately establishes personal contact i
and visits the homt provide energyefficiency
solutions. As a first step the Advisor installs

and faucet aerators, insulation for water pipes & L1l
performs basic air sealing. The Advisor then
connects homeowners with an Efficiency
Specialist to perform an energy audibd create
anEnergySmarRecommendations Report
suggesting upgrades specific to the property.

EnergyConciergeAdvisor Service

The Advisor then helps schedule at least three bids frorogutified contractors, reviews proposals with
the homeownersamnd helpsthe homeowner apply fa@ll availablegovernment and utility rebates, tax
credits and financing options to lower the cost of these improvenidnssfull service, concierge
approach leads to much higher implementation of recommended efficiensyrege@ampared tavhat
occurs in a typical energy audit program.
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Rebates andrinancing Available for Homeowners

Rebates of up to $258r home are available for participants for the measures listed below. For owners of
multiple units, total rebates arenlited to $1000 per owner. Unless otherwise specified, any product or
installation must reet current ENERGY STARSstandards at minimum, if such standards exist for that
given product or application.

To help pay fotheupgradesthe progranoffers specialow-interest "microloans" of $5685000. The
2.5% interest rate on these loans ceagiministrative cost€£nergySmarMicroloansaredesigned to
help Boulder County residents overcome some of the financial barrier to investimgénenergy
upgrades. fie loanrepayment schedulesebased on amount of thincipal balance oneyear for up to
$1,500;two years for $1,5083,000;andthreeyears for $3,0085,000.

TheEnergySensprogram usea uniguevariety ofprogram marketing techniquéscludingsocial media
(Facebook, Twitterand Groupoj)y newspapertadio andonline ads,interviews on pblic interest TV and
radio, webvideo,fliers anddoor hangers.Contractor capacity ramped up due in large part to program's
double rebate promotion running fndViay 11 July 31, 2011.

The table below outlinagbireepaths for homeowners in Boulder County to participatériargySmarat
very moderateost.

Table3: Paths for participation in EnergySmart

OPTION COST DESCRIPTION

Full Home $120 | A techncal expert thoroughly assesses the home to pinpoint areas of ener
Assessment waste and leakage. The Energy Advisor uses the results of that assessme
help make a plan for the home, plus gives out quick enseyyng items, helps
with contractor selection, andssists with rebates and financing.

Advisoronly | $30 If the homeowner is already working closely with a contractor or knows ex
Service what upgrades they would like to make in the home, an Advisiy service is
available. The homeowner gets quiakeegy-saving items, help with

contractor selection (if needed), and assistance with rebates and financing
This option does not include a detailed energy assessment.

Already had | FREE | If homeowner has had an audit in the last 3 years and cangediie audit
an audit report, the Energy Advisor services are free. This includes quick esering
items, help with contractor selection, and assistance with rebates and
financing.
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Project Results

As of November 2011, more than 3,378omeowners had
enroled in theresidential progranwith 1,371 upgrades
completed. Anothet38 homeownerkaveretrofit work
eitherscheduled or in the process of being completed.
Annual energy savings averagbout78therms an®96
kwh per householdOf thehouseholdsn which auditswere
completedb5 percentmove forward with at least one
recommended retrofit project in addition to theck energy
saving measures installed by the Advisor. Participant sur
results indicate high approval of theogram, especiallthe
uniqueEnergy Advisorservices.

Project Future

Boulder County continues to develop and market the
EnergySmarProgram to residents and businesses with a
participation goal of at least 10,000 homes and 3,000
businesses by Jun@23. TheCouny is currently studying
alternative options and strategiestmtinue implementation
of the progranafter ARRA funding expire. For example,
the County ixploring the possibility oéstablishing a
revolvingloanfund with partners such &scal credit unions.
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fiHaving (an Advisor) is great. The
process is so detailed and can be
overwhelming even for an interested
citizen. The rel
find that outo at
great. As a trainé architect, all
manner of things | could not find
answers t@ he has helped me with.
And | appreciate having actual
measurements and hard data to use {
make choices. When | tried this on m
own, it felt like a shot in the darko

¢Loraine Masterton, homeowner and
program participant

SMART

Your Efficiency Solutions

e

Contact Information

Dave Hatchimonji
EnergySmarResidential Program Manage
Boulder County Commissioners' Office
7205642721
dhatchimonji@bouldercouty.org
www.bouldercounty.org
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CITY OF ESPANOLA, NEW MEXICO

City Hall Energy Retrofit

Brief Description Federal stimulus funds of $451,680 and supplemental funds of $145,990 were u
install a geothermal heating and cooliagstem with computecontrolled thermostats and air handling
system for the City of Espanola City Hall. In addition to saving the city 50% on heating and coolin
the improved office comfort has increased employee productivity.

Background
In Febuary, 2011, New Mexico experienced its coldest weather in 40 years, resulting in a failure of the
stateds natural gas distribution system. Communi:t

main heat source for multiple days during-2eio tempratures. In the midst of this crisis, Espanola City
Hall remained warm through a recent smart building renovation which included the installation of a new
geothermal energy system, computer controlled thermostats, a new air handling system, and improved
thermal insulation.

fiAging heating and cooling systems were taking th
said Joe Durarg building official with the Plannin@ffice. A Bef ore this upgrade, er
hated to see cold wieer comingd A 30-yearold gasfired boiler and forced air heating system at City

Hall had reached the end of its litfeven after conversioto an electric boiler, the forcealr system was

still inefficientand performed poorlyMany employees resortéol using small, electric spa heaters to
staywarmT he summer was just as bad. Evaporative nAswe
foot building during the summer. Neither system provided much comfort for the roughly 25 employees

and the manyaily visitors doing business with the City.

UsingARRA andsupplemental fundindhe City installed a geothermal heating and cooling system
computercontrolled thermostatand anewair handing system. The City also took the opportunity to
implement other energy efficienaneasures iorderto maximize savingsThe old evaporative cooling
units were removednd the roof was repairedoatedwith sprayed urethane foam insulatiamdsealed.
The insulation provides substantial protection agaieatihg and cooling losses. Vestibules were also
installed at all three entrancesith double sets of doors aeg as airlocks to isolate the heated or cooled
inside air from the outdoors.
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How Does theéseothermalHeating and Cooling System Work?

A seriesof watefrfilled, high-density plastic tubes in a closkabp system run through 266-deep bore
holes in the City Hall parking lot. Below frost line, the earth's temperature stays a constant 50 to 55
degrees year round. For heating, this water is purtipedgh a heat exchanger, where another closed
system containing @ompressor anckfrigerant draws the heat from the geothermatmed water.

The entire system uses electricity, eliminating
natural gas costs. Each of the 16 heat pumps
located neaits distribution zone. A central
computer regulates the 27 thermostats installe
in each zone. City staff in each thermostat
zone can choose their own level of comfort.
The system automatically drops the Y
temperature to 69 degrees afegular business’
hours even if people forget to lower the
thermostaat the end of the dayDuran
especially 1likes the ' = ;
to monitor unitsin real time All of the data on T o . A

heating, cooling, and energy consumption arery array of 27 sensors that send thermostat information to the-web

available at his desktop conngr. based tracking program (Inset: Zone thermostat that sends data to th
Sensors)

City employees were trained in the use of the new
thermostatic controls. Mr. Duran is able to program

and regulate both high and low temperature ranges
systemwide. The thermostats aefficiently

monitoredusinga webbased system. The mamiing
reports also make the cityos
and more predictable.

Duran said the geothermal system heats more
efficiently than the boiler used over the last eight years
and already has saved the city half its usual electricity
cost. "Thee is no comparison,” said Duran, who has
worked for the city for 34 years. "Everyone is pretty
comfortable with the heat. Even the public comes in
and feels more relaxed."

Energy Savings and Projeeuture

The system costbout $598,000 to install. Thetgi
used$451,680 iMlARRA funds andb145,9900f its
own fundsto pay for the projectDuring the first two
Water circulates through a closdoop system of pigs buried in - months the system was in operation, the buil@ing
the parking lot hehind City Hall. electricity bill was 50%ower than thesame two
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months in theprevious yearThe estimated savings to the cit .
® y 9 y Contact Information

in heating, cooling and eleddity costs are $42,008nnually,
with estimated total savings of $1.26 million over phnejected | Joe Duran

30-year life of the systenin addition the projectsubstantially P'_anning Departmet
improves employeecomfort andproductivity due tdetter City of Espanola, NM
heating and cooling, and greatemtrollability. According to 2057476100

. . . jduran@espanolanm.gov
estimates from the New Mexico Energy, Minerals and Naturd[\NWW.eSDanO|anm.QOV

Resources Departmenhet systenalsohelped the city cut its
greenhous@as emissions bgpproximatelys80,000 pounds
per year
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SALT LAKE COUNTY, UTAH

Energy Smart Loans

Brief Description{ I £ & [} 1S /
Energy Smart Loan program provides loy
interest loans to moderate and low
income homeowners for energy efficienc
improvements.

Background

Sal t L ak EnerGydSmarttognd s
program consists of about $1 milliéor loans

to homeowners in Salt Lake County who want
to implementenergyefficiency upgradgbut
dondét have acc egansupportsa@mypnajdr eetrofit projectithat ispgafftective
includingfurnacereplacementinsulation windowsandrenewablesnergysystems.

Interested property owners begin with a complete home energy assesgneeddty certified contractors
reviewthe age and condition of the furnace, water heater, air conditioner and other major apg@lishces
the condition of the thermal envelop& blower door test is performed to assess the amount of air leaking
through doors, windows and other accessesatitime. Following the assessment, a county
representative reviews where energy is being wasted and works with the homeowner to identify the
home's critical energgfficiencyneeds. After obtaining a contractor's bid for the project cost, the
representatie reviews the financing options available withEarergy Smartoan which would cover the
full cost of the home improvemenEurnaceupgradesnd attic insulatiomrethe most popular retrofit
items.Each applicant is required to go through at least one f energy conservation traininfter a
retrofit project is completedhe homeowneis requiredo submit monthly utility billfor at least 18
months sdhe Countycantrack energy savings

The progranoffersloans from $2,000 up to $3M0.Borrowers must have a credit score of 600 or higher
to qualify, andmusthave a combined household income that is 80% othesghe county mediaim
orderto qualify for the lowest interest ratelsoans are providetb homeowners witpayment perioaf
two to ten years at interest rates fraeroto five percent. Rates areletermined by income
1 0% interest for homeowners earniegs than 6% of AreaMedianincome (AMI),
1 3% interest fohomeowners earning 50-80% AMI ;
1 5% interest fohomeowners earning greater than 8@ AMI .
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Representativeom the progranhelp participants identify and apply for all tax credits and utility
rebates. Rebates received by the homeowaneensed to reduce tipgincipalamount of the loanAll
measures installed must be ENERGY STAR rated.

The loans are underwrittdryy theCounty and administered by Community Development Corporation
Utah anonprofit organizationvith the mission to develop sustainable and affordabiesimg, revitalize
neighbeshoodsand communities, and promote sglifficiency through homewneiship.The loan pool
was created usinrgRRA funds as well as financing provided G Capital and Morgan Stanley Bank,
N.A.

Program Results

The loanprogramwaslaunched in November of 201Due to a high level of intereggrantfundingfor
low-interestioanswas fully expendetdy April 1, 2011 However EnergySmartloans were still available
at5% fixed interesas of October 2017As of October 2011Energy Smartoanshad beerprovided to83
households While some program participants haealizedenergysavings ofas high a€l5 percentthe
averagesavings i1 percent

Project Future

Salt LakeCountyis now developinga progranas part ENERGY
of the national Green aridealthy Homes Initiative ial L
(GHHI) to implementan integratedapproach tdhhome 3 I
weatherization, energy efficieneypgradesandhealth
and safetymprovements GHHI replaces staralone | Contact Information

programs with a comprehensiapproach in order to
createsaferand more stable homamproveoccupant

Rachel Broadbent
Energy Efficiency Coordinator

health cut energy costsindprovidehigh quality Salt Lake County
green jobs. Community Resources and Development
801-468-2438

rbroadbent@slco.org
http://homesafehomesaltlakecounty.org/index.ph

22


mailto:rbroadbent@slco.org
http://homesafehomesaltlakecounty.org/index.php

CONCLUSION

Federal funding under ti#009American Recovery and Reinvestment Act provided a unique opportunity
ramp upenergy efficiency and renewable energy projects in most evaor ity and county across the
country.The project profiles presented in this report represemadl but diverse sampling of the

hundreds oprojects in the Southwesthowcag a variety of ways in whichnergy efficiency sawe
money,increase community eonomic development opportunitieendhelps the environment.

The cities and counties profiled in this report demonstrated a number of innovative approachesto
promoting and implementing energy efficiency improvementsin residential and commercial buildings,
including:

leveraging federal funds through use of municipal bonding authority;

adopting a state-of -the-art building energy code in a city that previously had no energy code;
offering low-interest loans to facilitate residentiaketrofits;

providing workforce training while emphasizing energy and water saving retrofits in low-income
households; and

9 utilizing the rapid economic payback of energy efficiency projects to justify longer-payback
renewabl e energy measures for public buildings.

=A =4 -4 =4

As part of the U. S. Department of Ener gydferedRecover
direct assistance &iates, counties and citiestire Southwest tdevelop and implementfettive energy
efficiencyprojects. Although the ARRA funding period will soon be complete, SWEEP continues to

advocatdor the implementation and adoptionstfongenergy efficiencyolicies and proven

technologies throughout the region.
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