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Objective: Totreat sawageand wastewater by useof anintegrated
wetland system

Location: Various

Website:  http://info.tve.org/ho/doc.cfm?aid=572

Description:

Wetlandsin urban areas are natural receptaclesfor wastewater because they harnessthe nutrients
availableinwaste through fisheriesand agriculture. Theintegrated wetland system project aimsto
providealow-cost, ecologically balanced and community linked sanitation option for the poorer
citiesof theworld with amplesunshine. Itisasystemthat freestheriver from domestic contaminants
and can at the sametimerecover the wastewater nutrientswith remarkabl e efficiency to grow fish.
The system costs|essthan other technol ogiesfor treating sewage and recycling waste.

Therearetwo typesof IWS- theflow-through system and the abstracted flow system. Theprimary
objective of theflow-through system isthe treatment of wastewater and for the abstracted flow
system, it isresourcerecovery. Intheflow-through system, the entire wastewater istransported
through apre-treatment system and isthen detained in the recycling pondsfor further treatment and
for growing fish. Subsequently, the effluent from the recycling pondsis used for irrigation in
downstream areas. The flow-through system needs less land to ensure adequate wastewater
treatment and is particularly effectivewhere cost of landishigh.

TheMudialy Fishermen’s Cooper ative Society (MFCYS)

Drawing support from the experience of the wetlands of eastern Cal cutta, the MFCS have been
successful in transforming awaterlogged areainto aresource recovery eco-system in the south
western fringe of the city of Cal cuttaand in demonstrating the sustainability of wetland option for
wastewater treatment and resource recovery. Thereare 15 ponds of various sizesinthe MCFS
wetland area. Of these, 9 smaler pondsare used for improving thewater quality beforeit entersthe
bigger pondswherethefish grow and further improvement of water quality takes place.

About 100 members of the M CFS produce about 5.6 tonnes of fish per hectare per year from
about 50 hectares of water areawhich once was awooded area. In the process about 23 million
litres of composite sewageistreated each day inthewetlands. The entire eco-system hasbeen built
without any financial help. The money earned from the sale of fish has given agross per capita
income of about US$3 per day which ismore than threetimesthe minimum daily agricultural wage
inIndia. Municipa sanitation does not need to beafacility for which the government hasto provide
public money to run the system.

Theinformationinthiscasestudy hasbeen reproduced from the original manual on Integrated
wetland systems for wastewater treatment and recycling - for the poorer parts of the world
with ample sunshine prepared for RHUDO/New Delhi, USAID by Dr. Dhrubajyoti Ghosh.
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Case Study 46 Ener gy Efficient Street Lighting ECONOMIC APPROACHES

=

W R e
T

v I
e

Objective: Toimprovetheenergy efficiency of street lighting to
save energy and money.

Location: Sundsval, Sveden

Website:  http://www.caddet-ee.org/infostore/detail s.php2d=2775

Description:

Despite measures such asturning off the lighting in certain streets and compl ete turn off during
summertime, expenditurewould have had to decrease by 11,5 million SEK to maintain the budget
for the Sundsvall municipdity. Theold street lighting, whereit worked, did so poorly. Inthetechnical
officein Sundsvall the staff began investigating the possibility to run the street lighting inamore
energy efficient way. However changing al eectric fittingswould demand amgor investment. How
should thisinvestment fit inthemunicipa budget?

Theanswer waslife cycle cost anaysis (LCCA) and third party financing. With guidancefroma
methodology produced by the Swedish National Energy Administration, OPET and branch
organisations, the LCCA for severa option were cdculated. The option of changing thefittingsto
moreenergy efficient oneshad thelowest LCCA. Paliticianswere positive when they wereinformed
about the possibilities of third party financing and the LCCA analysis. A procurement for 16,200
fittingswas made. The evaluation did not only takethe price and energy efficiency into account but
also several other measures. After adetailed eval uation the choicefel on Thorn Lightingsfitting
“Streetus’.

TheMunicipality of Sundsval received severa financing options but choosethemunicipa internd
banks concept. Sundsval isnow installing energy efficient street lighting with lower energy and
maintenance cost. A part of theenergy savingscoversthefinancing.

Theenergy usefor street lighting beforewas 14,5 GWhlyear. After it is9,7 GWh which corresponds
to energy savingsof 4,8 GWH year or 33%.

Theinvestment for the 16,200 street light fittingswas 16,6 million Swedish crones (SEK). 1 USD
=8,60 SEK. Thecost for each fitting is 1,050 SEK.

Thevalueof the4,8 GWh annual energy savingsiscaculated to 2 million SEK/year. Thisgivesa
payback time of 8 years. The new fittings also demands |ess maintenance, the decreased cost
however isnot cal cul ated.

Theinvesment was madeavailable by third party financing by themunicipa interna bank. A part of
the decreased cost for energy isfinancing the payment of theinvestment, interest rate and credits.
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Case Study 47 Retrofitting Public Sector Buildings

ECONOMIC APPROACHES

JP—— -
I i S e g A

1 oA e S
F, e e &

Objective: Toretrofit government buildings.

Location: VariousinAudrdiaand Cdifornia
Websites: http:/mww.ncc.nsw.gov.awenviron/index.cfm
http:/Amww.lge.org/freepub/energy/newd etter/jun2001/page04.html

Description:

Newcastle City Council acheived areduction of electrical usage by amost 40% at themagjor works
depot by replacing inefficient compressed air systemsand lighting systems, and by controlling its
water and space heating systems. 400 downlights in City Hall were replaced with compact
fluorescent lamps. Energy consumption for thelighting system wasimmediately cut by 75%, and a
30 kW hest |oad wasremoved from the building, thusreducing HV AC requirements. Refurbishment
of the Council’s Central Administration Centre involved provision of power factor correction
equipment, ingalation of autometiclighting contral for 14 toilet suites, and retrofitting 1200 fluorescent
officelight fittingswith low energy ballastswhich reduced thelighting system energy consumption
by 47%.

Department of Transport and Regiona Development Buildings, Austrdia
Department of Transport and Regional Development hasfour buildingsin Civic, Canberra. The
department has established arefurbishing program that aseach floor isduefor refurbishment:
* replacesexigting lighting systemswith better quaity and moreenergy efficient light globes;
* establishesblock lighting patternsthat enable sections of each floor to belit rather than the
wholefloor
* ingallslight sensorson conference and training rooms

The cost of changing over to more energy efficient systems should be repaid in approximately two
years. Whilst savings have not been formally accounted for at thisstage, astherefurbishment istill
under way, it isestimated that the Department should save around 10% onitselectricity bill over the
next 12 months.

Cool RoofsHelp Schoolsand Loca Governments

TheLoca Government Commissionishelping to coordinate the California Energy Commission’'s
Cool SavingsProgram. Thefocuswill beto helploca governments, schools, collegesand universities
install cool roofsthisyear. What' sacool roof?While most roofing materials absorb heat, acool
roof reflectsat least 65% of the sunlight hittingit, Sgnificantly reducing theamount of heat penetrating
the structure. Cooling energy savingsresulting from acool roof can be 20% or more. The amount
of savingswill depend upon your geographic location (hotter climates mean more savings) and the
condition of your building (lessefficient buildingswill save morewith acool roaf). Cool roof rebates
areavailablefor air conditioned spacesthroughout most of California. Most approved cool roof
productsarefor flat roofs, including coatings and membranes. For peaked roofs, there currently is
only aclay tile, but acement tile manufacturer isa so seeking approval
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Case Study 48 Electrical Energy Savingsin a Government | - suomic APPROACHES
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Objective: Toreduceenergy cogsingovernment buildingsby arange of measuresincludingno or
low-cost Strategies.

Location: Accra, Ghana

Website:  http://www.ase.org/ghanaef/MOME.PDF

Description:

Electricity supply in Ghana suffered aserious declinein 1998 as aresult of several factors but
mainly dueto the poor inflowsof water into the Voltabasin, which until then accounted for 95% of
Ghana selectricity supply. The shortage also coincided with aperiod when the Public Utilities
Regulatory Commission had initiated tariff adjusmentsaimed at removing priced subsdiesto engble
the utilitiesto meet the high cost of power production and distribution and also attract private
investmentsinto the Power Sector.

Theserecent dectricity tariff adjustmentsand ahigh incidence of eectrica energy waste have been
identified as some of the primary causes of high government recurrent expenditure. Government
Minigtries, Departments and Agenciesare making effortsaimed at reducing expenditure on utilities
especidly dectricity. For thispurpose, the Ministry for Minesand Energy has since February 1998,
undertaken measures aimed at eliminating waste, improving efficiency and reducing electricity
consumptioninitsbuildingin Accra

The measuresincluded:

* Energy Auditing . Retrofitting of Windowsfor Draught Proofing
* Educational Campaigns . Reocation of Air Conditioner
* Power Factor Improvement . Installation of Occupancy Sensors

e Lighting Improvements

These measuresresulted in areduction of e ectricity consumption in the building by 26,907kWh
and maximum demand savingsof 351kV A in 1999. Thetota cost savingin 1999 wasc9.84million.
The PIR sensorsaone saved 14% of thetota energy consumption or 21% of consumption dueto
ar conditioning andinternd lighting.
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Case Study 49 Rooftop Gardens: Urban Heat | dand I nitiative

ECONOMIC APPROACHES

Objective: Toreducetheurban heat idand effect through the creation of rooftop gardens.

Location: Chicago, USA and Toyko, Japan

Websites: http://w4.ci.chi.il.us/environment/AirToxPollution/oldUrbanldandshtml
http:/Aww.cityof chicago.org/Environment/html/RooftopGarden.html
http://jin,jcic.or.jp/trends/article/011003bus r.html

Description:
Chicago’ sUrban Heat Idand Initiative is designed to amdliorate the effects of dark surfacesand
reduce pollution by:

* usngaternativepaving * increasing greenspace

* condructing light-colored roofs * ingalling rooftop gardens

* usingdternative energy sources

The Chicago Department of Environment (DOE) istesting the benefits of rooftop gardensaspart of
its Urban Heat 1land Initiative. Chicago is one of the few citiesin the country to use rooftop
gardensto reduce energy demand and lower areatemperatures. The 20,300 square foot garden
will started with 20,000 plants of more than 150 varietiesincluding 100 shrubs, 40 vinesand 2
trees. The plantswere selected for their hardiness on aroof, where wind and watering are two
chdlenges. Thelow-maintenance garden relieson aspecia blend of compost, mulch, and spongelike
ingredientsthat weighslessthan regular topsoil and retains morewater. Therooftop garden will
decrease City Hall’ sair conditioning and heating bills and a so reduce ozone pollution and smog,
andimproveair quality. Temperature, ssormwater run-off and other datawill be measured against
the adjoining Cook County building, which hasaconventional black tar roof. Local high school
studentswill get to participatein collecting and measuring data.

Many of Japan’ sleading general contractorsare putting effortsinto the devel opment and sale of
productsrelated to rooftop greenery, which involves planting trees, flowers, and other plantsontop
of condominium and other buildings so asto absorb heat. And some homefurnishing companiesare
sdlling rooftop-greenery systemsfor individua homes. It ishoped that rooftop greenery will lessen
the“heat-idand” effect, cut air-conditioning costs, and reduce noise pollution. The national and
loca governmentsare beginning to take up the chalenge of encouraging the spread of thistechnology.
The Tokyo metropolitan government passed alaw requiring new buildingsto make use of rooftop
greenery beginningin April 2001.

Similar projects, some of which a so incorporatefood production, arelisted below:

Roofwater Fish Farm (Austraia) http://www.cityfarmer.org/fishfarm.htmi#fishfarm. AnUrban
Rooftop Integrated Microfarm For Mt.Gravatt's Commercial Buildings (Australia) http://
www.atyfarmer.org/roofttopmicrofarm.html#microfarms. Singapore sAero-Green Pioneers Tropical
Aeraoponics http://ww.cityfarmer.org/aeroponics.html#aeroponics
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Case Study 50 Employee Education Program ECONOMIC APPROACHES
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Objective: Tosaveenergy in municipal facilitiesby arange of measuresincluding educating and
involving employeesin devel oping appropriate strategies.

Location: Saskatchewan, Canada

Website:  http://www.emtfsask.ca/studies/northbattleford.htm

Description:

TheNorth Battleford Energy M anagement project grew out of the successful Destination Consarvation
(DC) Project for schoolsrunin Saskatchewan by the Saskatchewan Environmenta Society (SES).
The DC program combineseducation, practical energy savingsmesasures, and innovativefinancing.
Savingsfrom oneyear’ sinvestment in energy management arere-invested infurther retrofits. Limiting
thefirst year measuresto low cost/no cost measures, and running the program for three years
means significant savingsare achieved without any capital investment.

One major component of the programmewas asurvey. The purposes of the survey wereto:
 Determineattitudestoward energy efficiency,
* Egtablish basdline measures of employee awarenessand practice of energy savingsactivities
* Determine preferencesfor the type and sources of information, training and other toolsand
techniquesto encourage and build awareness of energy savingsoptions.

Theresult of thefirst questionnaireformed the basisof comparison for employeeawareness, practices,
and attitudes against which theresults of the second questionnaire, distributed toward the end of the
project, were compared. The second questionnairewasadlightly simplified version of thefirst
questionnaire, so that the main focus would be on comparing empl oyee attitudes, awareness and
practicesin regards to energy conservation. It wasfelt that it would be redundant to reassess
preferencesfor typesand sources of information and training at the end of the project.

Thefirst self-administered questionnaire, which wasdistributed in August 1994, wasresponded to
by 48 of 50 possiblerespondents. Thisrepresentsa95% return rate. 21 respondentsreturned the
second questionnaire. Although the difference between thetwo sample sizesmay be of some concern,
it does appear that despite the smaller sample size, a good cross-section of employees was
represented on the second questionnaire.

Thefirst questionnaire found that there was quite high awareness of and positive attitude toward
energy efficiency. Thefirst questionnaire also found that energy conserving behaviour waswell
established at home.

Thefindings of the second questionnaire suggest that this high awareness, positive attitude, and
active engagement has been modestly improved upon during the course of the project.
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Case Study 51 City Energy Challenge
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Objective: Tomotivate City operationsto cut energy useand save
money.

Location: Portland, Oregon, USA

Website:  http:/Mmww.sustainableportland.org/energy_gov_chalenge.html

Description:

It takesalot of energy to run the City of Portland’ s parks, offices, sewagetreatment plants, street
lights, maintenance and repair vehicles, and much, much morecosting the City severa milliondollars
eachyear. In 1991, the City created the City Energy Challenge Program to cut energy use- and
savemoney - in City operations. The program isaresponseto the City Energy Policy, whichwas
adoptedin August 1979 and updated in April 1990. Thepolicy’ sgodl isto: “ Promoteasustainable
energy future by increasing energy efficiency in al sectors by ten percent by theyear 2010.” The
City hasaready exceeded that goal. Between July 1991 and July 2000, the program saved $7.55
million. Currently, the savingsequal $1.38 million per year and, there are additiona projectsbeing
considered that can save even more energy. By the end of 2001, we hope to have cut our annual
energy use by nearly $2 million per year - morethan 15 %!

In 1995, the City signed an innovative contract with Portland General Electric (PGE) to purchase
“green” power generated by wind or other renewable resources. The contract allowed the City to
take advantage of wholesaeratesfor a10 MWaminimum power purchase, and to require PGE to
purchase five percent of that power from renewable resources. As aresult, the City cut costs
substantially for 95% of the purchase, and paid apremium for thefive- percent of renewable power
it received. Net savings: $300,000 per year.

InJuly 1999, the City’ sBureau of Environmenta Servicesunveiled amethane-powered fud cell at
the ColumbiaBoulevard Wastewater Trestment Plant. The 200-kW fud cdll isoneof only ahandful
of fuel cellsinthe U.S. that operates on arenewablefud. It producesabout 1.4 million kil owatt-
hoursayesr.

Funding for this project was obtai ned through federd and state grants, including a$200,000 grant
fromtheU.S. Department of Defense. A rebate of $247,000 from PGE in effect returned the green
power premiumsthat the City had paid them earlier. The Oregon Office of Energy also provided a
$224,000tax credit. Additiona financing wasprovided by Western Bank, asubsidiary of Washington
Mutua SavingsBank.

Just before Earth Day 2000, the City made another commitment to sustainable energy. City
Commissioner Erik Sten announced that the City will buy dectricity from renewableresourcessuch
aswind and solar (also known as*“green power”) through PGE and Pacific Power’ sgreen power
programs. Today the City purchasesover 600,000 kWh per year of green power for selected City
fadlities
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Objective: To assist local governments to reduce energy costs
through appropriate energy management projectsand practices.
Location: Victoria Audrdia

Website:  http://Aww.sea.vic.gov.awadvice/government/loca .html

Description:

The Sustainable Energy Authority’ sLocal Government Program isdesigned to assist councilsto
achievereductionsin recurrent energy coststhrough sound energy management projectsand practices.
The Sustainable Energy Authority providesarange of support and financia assistance programsto
facilitatetheimplementation of cost efficient and greenhousefriendly energy technologies, renewable
energy and energy management practicesin al sectorsof the Victorian community.

TheMunicipa Energy Management Support (MEMS) program consists of aseries of workshops
designed to help loca governments gain an understanding of basic energy management principles.
Theaim of the MEM S programisto enableloca governments devel op and implement successful
and sustai nable energy management programs.

Aneasy touseMunicipa Energy Management (MEM) Tool software package has been devel oped
to assist Councilstrack and report their energy consumption and greenhouse performance. This
information provides the means by which energy trends can be analysed, tariffs reviewed and
improvementsmonitored. The MEM Tool aso containsbenchmark datawhich alowscouncilsto
comparetheir relative energy performance against other Council sites.

The most important stepin devel oping aredistic and workable municipa energy management plan
istoidentify energy saving opportunitiesthrough energy audits. An energy audit establisheswhere
and how energy isbeing consumed, and providesan accurate assessment of the potentid for savings.

Theonly effectiveway to manage energy consumption and costsisby assigning responsibility toan
interna “Energy Manager” aspart of an energy management program.

Once energy savingsand renewabl e energy opportunities have beenidentified, it isimportant to
prioritise them and devel op animplementation plan. The plan should takeinto account thefindings
of any relevant energy audit reports, and should have senior management endorsement. It should
asoinclude project timeframes, respons bilitiesand budgets.

Implementing aStaff Awareness Program

Another key ingredient for the success of an energy management programisto maintainahigh level
of awarenessamongst staff. Sustainable Energy A uthority can provide material for newsdl etters,
case studiesand arange of energy efficiency and renewable energy literaturefor council staff to
hel p them save energy and money at home.
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Case Study 53 Life-Cycle Costing
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Objective: To use life-cycle costing to assist make economic
decisonsand plan for new buildingsor retrofit existing ones.
Location: Washington, USA

Website:  http://www.eren.doe.gov/cities_counties/'eecpro.html

Description:

The State of Washington hasused Life Cycle Cogting Analysis(LCCA) since 1975. In Washington,
LCCA must be usedinthebuilding design for new congtruction or renovation of any public building
with more than 25,000 square feet (2325 square meters) of useable space. Renovation projects
include additions, dterations, or repairsthat exceed 50% of thevaue of thebuilding and that affect
any energy system. The state’ s Superintendent of Public Instruction also requiresthat aschool’s
L CCA be approved by the Washington State Energy Office (WSEO) before a school district
receives state matching funds.

According to areport issued by the sate, next to personnel costs, energy costsare schools' dominant
operating expense. But the catch isthat school districts have limited capital and operating funds.
That' swhere LCCA offerssomehelp. LCCA givesthe school digtrictsinformation that can beused
for making long-term economic decisions.

LCCA isused primarily for building envelope design and for systems that use energy, such as
hesting, ventilating, and air-conditioning (HV AC) equipment, domestic hot water systems, and lighting
gystems. State staff membersroutinely use computerized energy Ssmulation modelsfor caculating
energy useand cost of variousoptions. The state also maintainsinformation such asservicelife,
energy performance stlandards, energy useindices, and LCCA spreadshestsondl typesof eguipment.

WSEO does not force public agenciesto purchase items or materialswith thelowest LCCA, but,
inthe case of schoals, the school boards must vote not to implement theresultsof the LCCA. “The
fact that the vote takes place in a public setting acts as adeterrent because it’ satype of public
pressure,” Sheridan explains. “The public forum makes the boards accountable.”

Free softwareisavailable that makes LCCA easy and inexpensive. The software, Building Life-
Cycle Costing Computer Program, Version 4.14, was developed by the National Institute of
Standardsand Technology for theU.S. Department of Energy Federd Energy Management Program.
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Case Study 54 Buy Recycled Campaign ECONOMIC APPROACHES
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Objective: To contributeto energy savingsthrough the purchase
of recycled products.

Location: Cdifornia, USA andVictoria, Audrdia
Website:  http:/Mmww.ciwmb.ca.gov/BuyRecycled/StateAgency/Default.htm
http://www.ecorecycle.vic.gov.awbuy/buy index.asp

Description:

The State Agency Buy Recycled Campaign (SABRC) isajoint effort between the Department of
Genera Services(DGS) and the Californialntegrated Waste M anagement Board to implement
Statelaw requiring State agenciesand the L egid atureto purchase productswith recycled content.
It compliments the efforts of the Integrated Waste Management Act which was enacted as an
attempit to reduce the amount of waste going to Caifornia slandfills.

Under the State Agency Buy Recycled Campaign, every State department, board, commission,
office, agency leve office, and cabinet level officeisrequiredto:

* purchase productsthat contain recycled materia

» certify therecycled content of al suppliers’ products

* submit an annual report on products purchased in reportabl e product categories

The State Agency Buy Recycled Campaign requiresthat the California Department of General
Services (DGS), in consultation with the Californial ntegrated Waste M anagement Board:
» Submit areport tothe Legidatureevery year onthe State' s progressin buying recycled products.
» Deveopauniform reporting procedurefor agenciestofollow.
» Makerecommendationson revising the procurement policiesof any agency that hasnot met the
buy recycled requirements. Theserecommendationswill go to both theindividua agency and
theLegidature.

Buy Recycled Campaign, Victoria, Audtrdia

Each Victorian council has been given copies of the Buy Recycled Resource Kit. Thisis a
comprehensive guideto understanding and planning how acouncil canimplement aBuy Recycled
Purchasing Program. Naturaly, much of theinformation isrelevant to many other organisationsand
for thisreason the kit has been reproduced onto this site as PDF documents.

King County Recycled Product Procurement Policy, King County, Washington, USA , http://
www.metrokc.gov/procure/green/policy.htm

Environmental Purchasing Policy

The Starter Kit includes program implementation strategies, case studies, model resolutionand a
resourcelist.http:/Aww.naco.org/programs/environ/purchase.cfm (form for purchasing, cannot be
viewed online)
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Case Study 55 Subsidiesfor Regional Ener gy Programs
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Objective: Toprovidesubsdiestoloca governmentstoassstthem
inimplementing regiona energy programs.

Location: Korea

Website:  http://wrweb.com/escap-ngo-profiles/ngo-profile-kemco.htm#Regional Energy
Program

Description:
The Korea Energy Management Corporation (KEMCO) isanon-profit government agency in
charge of implementing energy efficiency and conservation policiesand programs.

Regiond Energy Program

TheRegiona Energy Program supportsvariousactivitiesto stabilize demand and supply aswell as
therationdization of energy by loca government intheregion. TheMinistry of Commerce, Indusiry
and Energy (MOCIE) provideslocad governmentswith subsdiesto effectively implement theregiond
energy program. KEM CO provides education and training courses, technological consulting and
information servicesfor public servantscharge of local governments' regiona energy programs.

TheRegiond Energy Program consists of two sub-programs:

* InfraBuild-up Program such asthe establishment of regional energy planning, thefeasibility
study of unused and/or new renewabl e energy sourcesintheregion, public relationsand energy
conservation education; and,

» Demo Project toinvestinthefacilitiesof energy conservation or the utilization of unused and/or
new renewabl e energy.
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Case Study 56 Performance Contracting ECONOMIC APPROACHES
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Objective: Tosaveenergy and usethe cost savingsto fund further
improvements.

Location: USA

Website:  http:/Mww.eren.doe.gov/cities_counties/decfin.html

Description:

A local government canincrease energy efficiency without making any initial capital investment. A
city or county can decrease energy costs and simultaneously reserve available capital for other
projects.

Thisiscalled performance contracting, and it’ sagrowing trend becauseit’ sawin-win situation.
Everyone comes out ahead—business, government, and thetaxpayer. Under such an agreement, a
third party providesacity or county with aservice packagethat typically includesthe financing,
installation, and mai ntenance of energy-saving capita improvements. The customer usesresulting
energy savingsto pay for theimprovements. Performance contractsare often structured asalease,
but with aguarantee that paymentswill not exceed energy savings. Thisminimizesfinancia risk.

According to Ron Muitter, Director of Public Worksfor Redlands, California, that'sexactly the
type of arrangement that hasworked for the city of Redlands. Honeywdll, Inc., approached acity
council member about replacing and updating the city’ s heating, ventilating, and air-conditioning
(HVAC) equipment, wastewater pumps, lighting systems, irrigation systems, and sensors.

When everythingiscompleted, improvementswill have been madeto 12 buildingsand park irrigation
sysems.

InMarch of 1992, the city and Honeywell signed an agreement projected to savethecity at least
$462,683 in energy and $143,455 in labour and maintenance costsfor thefirst year of operation.
The equipment replacement project isfinanced with amunicipal |ease and amaintenance contract.
Costsare covered by the energy savingsand aHoneywel | guarantee.

Thecity isdready saving substantial amounts of money. “ Thecity’ senergy useisabout haf what it
was2yearsago,” saysMuitter. In utility rebatesa one, Redlands has received more than $100,000
from Southern CdiforniaEdison. “ Thewastewater treatment plant will be ableto increasethroughput
without increased energy costs, while saving morethan $20,000 ayear,” Buckingham says.

For financing, a 7-year lease was structured; onceit expires, savingswill revert to either acity
general fund or autility fund. Although Honeywell guaranteesthe city that itssavingswill at least
mest the sum of its|ease payments and maintenance payments, the company anticipatesthat savings
will exceed payments. If savings do exceed payments, the city keepsthe extramoney.
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Case Study 57 Ener gy Management, Matching Grantsand
Budget I ncentives
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Objective: Tofund energy management programsthrough matching grantsand budget incentives.

Location: Arizona USA
Website:  http://Aww.commerce state.az.us'newenergy/outreach.ntml#memp

Description:

TheMunicipa Energy Management Program encouragesthe devel opment and utilization of energy
management plansin Arizonamunicipalitieswith popul ationsunder 70,000. A limited number of
$10,000 matching grantsare availablefor cost effective energy upgrade projects. The energy office
providesasoftware packagethat enablesmunicipditiesto easily track energy use and coststhrough
their utility bills.

You can motivate department heads and employees to save energy through effective energy
management. Thisprocessusudly involvesall city departmentsand often relies on the expertise of
exiding $aff. Therearea least twofinancia componentsof effective energy management: accounting
and budget incentives.

Tracking energy costsisthefirst essential step. In somemunicipalities, energy costsaretotaled for
each department. In others, energy costs are listed as a series of unrelated expenses for each
department. If thislast type of accounting is used, which is often the case, city managers and
department heads may not even know how much they spend on energy. Inthat event, thefirst step
in effective energy management isto begin to monitor consumption and costs.

Budget incentives can play akey rolein effective energy management. With budget incentives, the
departmentsor city agencies participating in the program keep al (or apredetermined part) of the
money saved from using energy more efficiently. Thisarrangement isquite different fromtypical
loca government budgeting, wheredollar savingsoften lead to smdler budget dlocationsthefollowing
year. Becauseit could reducetheir avail ablefunds, local government agencies often do not havean
incentiveto save money on energy. Budget incentives, on the other hand, are effective because they
encourageinitiative and becausethey establish apermanent funding mechanismfor energy efficiency.
Theincentivescantakeseverad forms. In somecities, part of the savingsisreturned to the departments
involved inthe program, such asthe L os Angeles Fire Department or the Philadd phiapublic schools.
In other citieswith acentralized energy office, such as Phoenix, the savingsreturn to the general
fund. Whatever itsform, theincentiveiseffective when dollar savingsfrom energy projectsarein
turn used to establish apermanent fund for financing other energy conservation and energy efficiency
projects.

Thefund isused to help departments purchase new energy-conserving capital equipment. For
example, if adepartment needsto buy new energy-consuming equipment, such asachiller for air
conditioning, thefund can pay for the difference between an energy-efficient model and acheaper
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Objective: Touseenergy cost savingsto repay financing for energy

management improvements

Location: lowa, USA

Website:  http://mwww.staeiaus/dnr/energy/programs/bem/ebank/index.htm
http://www.gtate.ia.usg/dnr/energy/pubs/bem/EnergyBank. pdf

Description:

The lowa Energy Bank is an energy management program using energy cost savingsto repay
financing for energy management improvementswhich targetspublic and non-profit facilities (public
schools, hospitals, private colleges, private schools, and local governments). The lowaEnergy
Bank is expected to facilitate more than $250 million in improvements using private fundsin
combination with minimal state and federa support.

Starting with aninitial energy audit, the lowaEnergy Bank hel ps manage the energy efficiency
improvements and financing process every step of theway. Expertswill customize solutionsthat
meet the specific needs of an organization, with the assurance of high technical quality and the
potential for attractive cost savings. Financing is provided through arealending institutions that
creste budget-neutral, affordablefinancia packages.

The lowaEnergy Bank (the Bank) providesthe necessary technical and financial assistancefor
Cregting energy management improvements. The program offersathree-step program:

* A preliminary energy assessment is completed for the facility. This assessment may be an
extensveenergy audit, or for small facilities, asmpler assessment of energy consumption and
potential improvements by Energy Bank program staff.

* If necessary, an engineering analysisis completed for thefacility by aqualified consultant. A
six-month, interest-freeloan isavailableto pay the up-front expense of the energy audit and
enginering andyss.

* Full-term, municipal lease-purchase agreementsor capital |oan notesfrom private lending
inditutionsare availableat interest rates negotiated for the client by thelowaDNR. All clients
of theprogram aredigiblefor financing of cost-effective energy management improvements.

Examplesof energy efficiency improvementsinclude:

» fluorescent lamps and ballast replacements » doors

* lighting controls * low-flow shower heads and toilets
* exitSgn replacement  ground-source heat pumps

* pipeinsulation » wind energy

* new heating and cooling equipment
* water heater blankets
* insulation
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