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Summary

This reportis a summaryf greenhouse gas &sions and energy use for thevin of Cape Elizabeth

ME for the year 200. The focus of this report is the municipal operationghefTown, with special
emphasis on dwn-owned buildings. It does not encompass residential, commercial, or industrial energy
use.TheGreater Portland Council of Governments (GPCOBparedhis report using data collected

from various sources within the town, includiBghie MacVane Facilities ManagemBen Lake, GPCOG
intern, compiled andanalyzed the datasingEnvironmental Protection AgenciRA) Portfolio

Manager software and Clean AindClimate ProtectiofCACP)software provided by ICLE{ Clean

Air-Cool Planet prowed advice and assistance throughout the process

Quick Facts

Town population9,165°

Area ofmunicipality: 15 sg. mi.

Populationdensity:611people per square mile

GPCOG region total population: 250,0D07estimate).

Municipal population as a pexnt of GPCOG3. %.

Total area omunicipal buildingspace562,219sq. t.*

Averagesite energy intensity of all municipal buildingg2 kBtu/sq. ft
Number ofstreetlights499 (reduced to 372 in July, 2009)
Number of vehicles fleet: 75.

Total costof municipal energy use in 200$336,909

Total municipal energy use in 20041,781MMBtu.

Total municipalgreenhouse gasmissions in 20073,586tons(metric tonsy’

! www.gpcog.org

2 For more information on EPA Portfolio Manager Software, see
www.energystar.gov/index.cfm?c=evaluate_performance.bus_portfoliomahs#gemation on CACP software is at
www.cacpsoftvare.org

% Population numbers are taken from the 2007 estimates of GPCOG, available at
http://www.gpcog.org/data_center/Municipal_Profiles.php

* Square footage was unavailable $ome facilities, including the Salt Shed and the Pond Cove Rental Units.

® Greenhouse gas inventories conventionally use metric to measure greenhouse gas emissions. Metric tons are used in this
report to enable comparison between this and other greemhogsa s i nventories, and wil |l be



http://www.gpcog.org/
http://www.energystar.gov/index.cfm?c=evaluate_performance.bus_portfoliomanager
http://www.cacpsoftware.org/
http://www.gpcog.org/data_center/Municipal_Profiles.php
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Introduction & Methodology

In August 200, theCape Elizabeth Town Coun@ktablitied a Cape Elizabeth Alternative Energy
Commi ttee to Aexplore opportunities to provide
vehicles °arhe Town appointed members to the Alternative Energy Committee in October 2007.

In December 2008he Alternative Energy Committee completed a repaitjch examinesarious
alternative energgnd conservation options and reakecommendations for the ntasteffective
met hods t o r edewgyuse andarbon aprnt. (Recommendation & ioParficipate
with GPCOG in completing the ICLEILocal Governments for SustainabilityRegionalAssessmer

GPCOG is a member of C L EdQitiéssor Climate Protectidf! (CCP} Campaign, which helps local
governments adopt policies and implemeetssures to reducgreenhouse gas emissionsCL El 6 s CC
Campaign uses five milestones to structure the process and keep local governments on track: 1) conduct
a baseline emissions inventory and forecast; 2) adopt an emissions reduction target; 3) devalop a

action plan to meet the target; 4) implement the policies and measures within the local action plan; and
5) monitor and verify results.

This report is written in partial fulfillment of milestone 1), conduct a baseline emissions inventory; and
3), develop a local action plan.

Knowledge and understanding of how energy is being used for municipal activities is valuable because
it allows towngo examingheir facilities, vehicles and activities for potential improvements in

efficiency, as well as gportunities to use alternative energ¥ith this baseline, Capelizabethwill

alsobe able to calculate energy and emissgavings from energy efficiency improvements and
alternative energy projects.

Cape Elizabeth is one of two pilot towns receivingro bono greenhouse gas and energy inventory

from GPCOG. Funding permitting, GPCOG hopes to assist all 26 towns in the region in completing
energy and emissions inventorichi s i s the first step in I mpl eme
Sustainabily Principles, the first of which states,
uses nofrenewable resources sparingly, renewable resources at a sustainable rate, and in a continuous

cycleo
Data Collection & Analysis

Data for this report wasollected by numerous sources within the Town of Cape Elizabeth, including
Ernie MacVane (Facilities Manager), Robert Malley (Public Works Manager), Sandy Brown (Accounts
Payable Supervisor) and Pauline Aportria (School Business Mandgepyocess thdata collected,
GPCOG staff and internssed twaypesof fuel and energy assessment software | CledhlAid s
andClimate Protection (CACP) softwageiantifiesthe amount of energy used and ¢heenhouse gases

® Cape Elizabeth Town Council Meeting Minutes, August 13, 2007.
http://www.capeelizabeth.com/tcminutes/2007/20070813.pdf

’ Available athttp://www.capeelizabeth.com/council_packets/2009/21
2009/Alt_energy Cape_ Final_Report January 8.pdf

8 http://iclei.org/index.php?id=800



http://www.capeelizabeth.com/tcminutes/2007/20070813.pdf
http://www.capeelizabeth.com/council_packets/2009/01-12-2009/Alt_energy_Cape_Final_Report_January_8.pdf
http://www.capeelizabeth.com/council_packets/2009/01-12-2009/Alt_energy_Cape_Final_Report_January_8.pdf
http://iclei.org/index.php?id=800
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(GHG) generated from the energy usageABEPortfolio Manager Benchmarking Program supplemented
CACP software by providing additional information on building energy use

The Clean Air and Climate Protection Software

The CACP software estimates the following air pollutants from ersggumptio data

COz: Carbon Dioxide
N20: Nitrous Oxide
CH4: Methane

To simplify the data output, the program converts these gases into arg@lent (CQe) value
according to the relative greenhouse effect of each gas. For exais,dtbout310times mae

potent than C@as a greenhouse gas, so the program multiplies the mas® diyi810to obtain the
COzequivalent value. ClHs approximately 2limes more powerful than GO CQGe provides a useful
measure of greenhouse gas emissions because itora@p all greenhouse gases into a single, uniform
unit.

The CACP softwares divided intotwo primary categories: municipal government and community.
Government analysis includes allnicipalowned facilities, properties, equipment, buildings, and
operaions. Community analysis includes everything withintthen limits (including the government).
This report focuses on municipal government operations.
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Municipal Overview

The CACP municipal analysis generates greenhouse gas emissions data for guvepenagonsThe
municipal analysis only includes facilities under municipal control. For example, since Cape
Elizabet hds water and s e waigdaudedisnanmppendixi rattie thanithé s d

body of this report.

This munidpal analysis is divided intfour categories:

Aschools and PooEmissions resulting frorthe three schools and pool

Aother Buildings Emissions resulting fromthermunicipal buildings

Avehicle FleetEmissions resulting from city owned vehicles
Asreetlights:Emissions resulting from eledatity generation for street arichffic lights

Energy Use Energy GHG Portion of total Energy Portion of
Municipal Sector (MMgB)iu) 9 Use emissions | GHG emissions Cost Total Energy
(%) (tons CO.e) (%) (US$) Cost (%)

Schools and Pool 26648 63.78% 2342 65.33% $494,410 58.99%

7227 17.25% 14.41% $107,484 12.83%

Total 41,759 100.00% 3,584 100.00% $836019 100.00%
Table 1. 2007municipal energy use,greenhouse gasmissiongCO,e), and costs, by sector

Table 1, above, shows a summar y 2equivalerd amssionsaande g o r
cost. The followinggraphsshow the relative energy usgreenhouse gasmissions and cost by sector.

® The Clean Air and Climate Protection software presents energy use in MMBtus, which is one million British Thermal Unitsm co
measure of energy consumption (seew.energyvortex.com/energydictionary/british_thermal unit_(btu) mbtu_mmbtu Yatml

5


http://www.energyvortex.com/energydictionary/british_thermal_unit_(btu)_mbtu_mmbtu.html
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Graph 1a.2007Municipal Energy Use
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Graph 1b. 2007Municipal Greenhouse Ga€missions
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Graph 1c. Annual Energy Costs by Municipal Sector

The majority of municipal emisang,energyuse andcostsweredue to electricity and fuel consumption

in the schools and pool (59 to%$ The remaining buildings and facilities were responsible for shmuc
smaller portion of the energy use and emissions (17 to 18%)icle fleet operationsccountedor

17% of energy use and 15% of emissio@peration of streetlights represesithe smallestportion of

energy use and emissions generafiZ), but accantedfor a relatively larger portion of energy costs

to Cape Elizabeti 8%. Note the clear positive correlation between energy use, emissions, and relative
energy expenditures

Building Performance: Energy Use, Emissions, Costs

Data on electricityrad fuel use for each municipal building were gathered and analyzed in CACP
software.The following tableshows energy use, greenhousegasssionsand costata for individual
buildings, calculated using the CACP softwa@raphs below illustrate the egtiveenergy use,
emissions, and costs amaig buildingsand facilitiesunder the municipal jurisdictia’

Thehigh school (HS), middle school @), elementary school (ES) andgbshare metersthe three
schools share aglectricity meter, and the pband the high school share fuak do the elementary and
middle schools Unfortunately, this muddigsicture ofthe energy consumption and emissions for
individual buildings. While they are included in the table beldhe schools and poate not intuded

in subsequent graphs because togetherabegunt for approximately three quarters of the total building

2 pond Cove Rental Units were not included in this analysis because though themedeby the Town, they are under the
operational control of the tenants occupying them.
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and facility energy use, emissions and cost, thus dwatimgpntributionof the other buildingand
facilities. Instead, they are dealt wiseparately in their own sectiobelow

Portion of GHG Portion of .
Name of Building Energy Use Overall emissions Overall Egt(a)rgy ';A?Jr;'i%?pg{ g::rrg;/l
(MMBtu) Municipal (tons Municipal GHG (US$) Cost ©6)
Energy Use (%) | COe) emissions (%)
Cape Cottage Fire 174 0.42 15 0.42 $3,964 0.47
Station

| | |

$3,271
| | |

Fort Williams Park $6,206
| | |

Lions Field 13 | 003 | 2 | 006 | $664

 PlaistedPark | 6 |
Portland Head Light 291
Museum/Gift Shop
Rear Tavn Hall
| | |
Salt Shed o0 | 000 [ 0 | 000 | $139

| | |
(SkatngPond | 0 | 000 | 0 | 000 | $184 | 002

| | |
Thomas Memorial 1,011 2.42 87 2.43 $23,047 2.86
Library

Town Hall $18,899

Total 34,005 81.38 2,983 83.18 $665,685 79.62
Table 2.2007energy usegreenhouse gas emissionand costs, by municipal building/ facility

*Certain facilities marked above consumedelatively small quantities of electricity during the
2007 calendar year. These values have be&cluded in the overall analysis, but due to rounding,
it may appear that these facilities did not consume any energy or produ@ay emissions.

M Fort Williams includes several buildings that share meters.
12\while the Town Center Police and Fire Stations are separately heated, they share an electrigitipntaepurposes of
this anaylsis they have been combined and viewed as a single facility.
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Graph 2a. Annual Energy Use byFacility (MMBtu)
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Graph 2c. Annual Costby Building (%)

The majority of energy use, emissions and costs are due to the schools and pool, which are not shown
here but are discussed belovther smaller but still relatively large egg consumers are theére and

Police Stations, the Public Works Department, and Community Seragastown aboveCape

Elizabeth has a number of small buildings and facilities, wbictsume small amounts efergy.

These are nevertheless important to include because togethesrttaisleuildings and facilities (the

Family Field, Lions Field, Plaisted Park, the Utility Garage, Riverside Cemetery, Salt Shed Shore Road
Ice and the Skating Pond) cost nearly $3,000 in energy bills in 2007. It may be that some facilities do
not need pwer or thatseparatdacility functionscould be combinetb save resources

Schools and Pool

Together, the high school, middle school, elementary school and pool axtiour@4% oftotal

municipal energy use, 65% of municipal emissions, and 59% oicipal energy cosn 20071

approximately two thirds of the total municipal profile (they accedfudr three quarters of building

energy profile) They are not included above because they share meters, so their relative impact dwarfs
the other buildigs. The graphs below shamergyuse, emissions and cosés classified by meter. For
future analysis, separate meters would yield a clearer picture of individual building performance.

1C
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Pool

Electricity,
1.662

MMBtu

Graph 2d. Energy use (MMBtu) for the high school, middle schooklementary school and pool

Pool
Electrietty,
207 tons
CO2e

Graph 2e. Emissionstpns CO2e) for the high school, middle school, elementary school and pool

11



DRAFT

Pool
Electricity,
$58.505

HS, MS &
ES
Electricity,
$208.679

Graph 2f. Energy costs for the high school, middle school, elementary school and pool

The Cape Elizabeth AlternatiEnergy Report from December 2688eals with the schools and the

pool extensively, and rightly so; they represen
Energy Report notes, the average electricity consumed per square foot in Maing isclooar than in

the Cape schools in 2007%lectricity efficiency improvements might be cestectively obtained. As

identified in the reporthie poola n d s duleloilccbnsuinptiomrmay provideopportunities for cost

effective alternative fuel useVoodchips were a recommended alternative.

Again, because the pool, high school, middle school and elementary school share meters, it is difficult to
adequately analyze inefficiencies.

Building Energy Intensity

Energy intensity is one of the mgsiwerful tools available for measuring the relative energy efficiency

of particular buildingsSite energy intensitis calculated by taking the amount of energy used in the
building (a total aggregate of heating fuel and electricity) and dividing ldgdquare feet of space.
Greenhouse gas intensity is calculated by taking the amount of greenhouse gas emissions (measured in
CO.e) and dividing it by the amount of square feet of spd&@eth can bereducedhrough behavioral

and energy conservation meessiThe best opportunities for saving eneagysitewould involve

behavioral changes (such as keeping lights and computers turned off; turning down thermostats) and
energy conserving technologies (such as motion sensor lighfiag) intensity is also easured per

square foot and cagrovidea useful meanfor comparison.

Information about the energy intensity®fa p e E | sbudldingsevds dedivedhrough EPA Portfolio
Manager and CACP software. EPA Portfolio Manager provides national averalgeidoyg type as a

13 Seehttp://www.capeelizabeth.com/coungilackets/2009/612-2009/Alt_energy Cape_Final_Report_January_8.pdf
12
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benchmark, enabling comparison of building performance. CACP software provides information on
greenhouse gas intensityhey both provide cost and energy use per square foot.

Only buildings are included in the table beloWdoes nbinclude other faities, such as playing
fields. It also excludes buildings for wdh square footage information was unavailaBlgain, the high
school, middle school, elementary school and pool are combined due to shared meters.

Site EPA Average GHG
Type(s) Area energy Site energy intensity
Name of Building heating fuel intensity Intensity for Energy cost
used 5 ) (kBtu/sq | building type (s Cozeé /sq foot ($)
% | (kBtusqf® | 1000sdftf
Cape Cottage Fire Station oil 1710 101.8 78 8.77 $2.32

S MS,ESandPool | Of | 43068 | 606 | 984 | 533 | 113

D

Pubic Works Deparment O | 14400 | 865 | 77 | 750 | 202 |

Spurwink Church | O | 1680 | 1048 5160

] N

Transfer Station/Recycling
Building

None 1250 44.8 77 5.60 $3.62

Table 3.2007energy ntensity by municipal building
Site energy intensity and EPA national aversitge energy intensity data generated by EPA Portfolio Manager sofandre
CACP. Cost per square foot ai@D,e per square foot generated through CACP softwar

14 Site energy intensity = amount of energy expended per squarerfsiieto heat, cool, and electrify the area. This measure
relates to how much energy is being used on site and dtestdirectly with such variables as how much lighting is being

used, how thermostats are kept, etc. It is measured in thousands of Btus per square foot.

15 EPA provides a national average for buildings of different categories, such as office buildingtibns and libraries.

Not every building fits neatly into a category, however, so national averages can have limited value.

16 Greenhouse gas intensity is a measure of emissions from energy use on site. It is measured in tons of equivalent carbon
dioxide per thousand square feet.

13
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Graph 3a. Comparison of Cape Elizabethand National AverageAnnual Site Energy Intensity by
Building Type (kBtu/sq.ft.).

Graph3ashows the energy intensity 6bpe Elizabeths bui | di ngs as compared
developed by the EPA. While this provides a useful snapshot, its accuracy is variable for several
reasons. Firstly, EPA¢&s categories for all building type&or examplethe Transfer

Station/Recycling Buildinfpadt o b e c¢ | a s ® Furtheandrenatonalfavetages may not

provide a perfect comparison for Maibeildings which are likely to have a higher heagiout a lower
cooling load Finally, rational averagesay not provide a perfect comparison for individual buildings
thathave unique attributes or functionslevertheless the above graph reveals areas worthy of attention.

Mostof Cape Elizabeth s dngsioperate at energy intensitiedowt h e E P A 6lsenchnaatki o n a |
for that building classThisis good news forthe Towa,nd i s undoubtedly due t
investment in energy efficiency, particularly the energy monitoring system, athiots precise control

of building energy based on occupancy and other factors

It is interesting tanotethat the schools performed as well as they did even though they include the pool.
This may be due to the monitoring system and the additionroflies boiler, which is used during the
summer monthsThis contrasts with the findings of the Alternative Energy Committee Report which
shows the schools performing worse than the state avierégrens of electricity useThese contrasting
results may b explained by the fact that EPA Portfolio Manager combines electricity and fuel use, and
compares all buildings based on total Btus. The Alternative Energy Report looked at electricity

14
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consumption alone. Because Cape Elizabeth has invested inthe efiicy of t he school s
system, the schools may perform above the national benchmark in spite of electrical inefficiencies.

The two fire stations, the public works departmant Spurwink Churchperate at higher sitnergy
intensities than do hidings in the same class nationallyris may beatip-off that inefficiencies exist
The Spurwink Church hathe highest site energy intensdf/any building. This is likely due to the fact
that it was built in 1733Spurwink Church is currently begrrenovated, whicmay provide an
opportunity for improvements ienergy efficiency’

While the Day One facility appears to be considerably more efficient than the EPA national average for
buildings of that class, only five months of energy use dataJ&el2007wereavailable (presumably

due to its status as a Town rental facility). The Portfolio Manager software estimates and compares
energy intensities based on energy consumpti on
assessed based avef months of energy consumption for the entire yags efficiency value relative to

the national average is questionable.

Graph 3b. Greenhousegas site intensity, measured itons of CO.e per 1000 square feet

! Clean AirCool Planet has created a guide with information on improving the energy efficiency of historic buildings. This
can be found dtttp://www.cleanaitcoolplanet.org/for communities/HDCGuide.pdf
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