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Glossary of Abbreviations and Acronyms

BTU: British Thermal Unit

CACP: Clean AxCool Planet

CACP 2009Clean Air Climate Protection 2009 Saite (ICLBELocal Governments for Sustainability)
CCP:Cities for Climate Protection program (ICL&tal Governments for Sustainability)

CH: Methane(a greenhouse gas)

CO: Carbon Monoxidda criteria air pollutant)

CQ: Carbon Dioxidéa greenhouse g

CQe: Carbon dioxide equivalemta value reflecting the relative greenhouse warming potency of a gas,
expressed in terms of GO

GHGs:Greenhouse gases

GPCOGGreater Portland Council of Governments

ICLEIICLELocal Governments for Sustainability

IPCC:Intergovernmental Panel on Climate Change

MDEP: Maine Department of Environmental Protection

MMBTU: million British Thermal Units

MSW: Municipal Solid Waste

NQ.: Nitrogen oxidegcriteria air pollutants)

N,O: Nitrous oxideg(a greenhouse gas)

PM,q: Particulate matttdNd 0 XXmn Y A ONER Y &dichdtifiairpatiurant) Ay a Al S
PM,s Particulate matteo XXH ®p YA ONER Y Scin 8ritehia ais poMiian)A y & AT S
SQ: Sulfur oxidegcriteria air pollutants)

US EIAUnited States Energy Information Administration

US EPAUnited States Environmental Protection Agency

VMT: Vehicle Miles Traveled

VOCs:Volatile Organic Compousdcriteria air pollutants)



Executive Summary
Background; Climate Change, Energy Use, and tBeeater Portland Region

Many of the global effectsf climate change, such as rising sea levels, increasing temperaturesastdl and
inland flooding threaten theGreater Portland RegionThe City of Portland alone is projected toelogarly 250
acres of landinder a conservative scenario @fie-meter sea level rise this century. Under the same scenario,
the entire state of Maine would lose 20,0@@res

Mitigating climate impacts is one of many reasons to reduce energy Maine spet six
consumption. Energy @soexpensive. In 2008, Maine spent six billionais! billion dollars on
on petroleum, anq 8percentof that Ieft the state(ME OEIS)Efforts to red.uge fossil fuels in 2008
energy consumption have the potential to save Mainers hundreds of milliong
dollars every year. Improving energy efficiency and supporting alternative
energy developrant could also help to foster local economic growth and left the state
improve air quality.

85% of this money

Findings
Energy Use (BTUs) Emissions (metric tons G©) Costs ($)
Marine Trans ; Waste Marine T
Marine Trans i arine Trans

6%

6% 1% 5%

Industrial
6% 5%

Industrial

Overall, theGreater Portland Regiozonsumed more than 59 trillion BTUs of energy in 2007. This energy
consumption emitted more than 4.2 million méatrtons ofequivalentcarbon dioxide (C£) gases. The
estimated cost of purchasing this energy totaled over $1.25 billion.



Marine

Transportation accounted for nearly Residual
1%

Greater Portland -

half of energy use, emissions and cost
spent over in the Region Automotive
$1.25 billion on | transportationfuel, specifically

energy in 2007 gasolinemadeup the vat majority of
this energy use, with a small portion

due to commercial marine shipping. Transportation is a regiong
issueq regional planning and collaboration is necessary to reduc
transportation energy use, emissie and costs.

Wood

/1%

Transportation
Energy Consumption (BTUSs)

Propane

Natural Gas 12%

6%

Over threequarters of the energy consumed in tiBreater
Portland RegioR & K 2 ¥'&eéd togptovide heat. Most
residential heat comes from fuel oil (#). Residential issues
are lacaland can often be addressed effectively byn
governments or the wider community. However, partnership
and cooperation between towns on residential energy issues
may alscenable the adoption of progran@ technology that
could benefitthe Regioras a whole.

Propane, Woch., Coal, <S$1 Residual Fuel
$60 million_$14 million

) /"""% oil,

$20 million

Residential Energy Consumption

(BTW) Natural Gas,
$36 million

Kerosene,
$25 million

In 2007, energy expenditurés the Greater

Portland Regiomvere considerable The Region
spent over $450 million on gasoline and over $14(
million on diesel fuel for our transportation.
Electricity costhe Regiomearly $280 million, and
$224 millionwas spenbn heating oil.

Regional Energy Csts
(%)



Fuure Action

TheGreater Portland Maine 2007 Energy Use and Emissions Inventbeyfirst step in developing a regional
energy and climatglan. With Energy Efficiency and Conservation Block Grant funds from the U.S. Department
of Energy, Cumberland0nty is funding the Greater Portland Council of Governments to staff and manage the
development ofa Cumberland County climate and energy pl&his plan will inform the ways in which
municipalities, their communities and the private sector conserveergn, use and diversify energy in the

region. It will focus on priority measures to reduce regigde greenhouse gas emissions argkrgycosts by

17 percentbelow 2007 levelby 2017

An Energy Working Group, formed by GPCOG and Cle@o@iPlaat in the gring of 2010 to provide
guidance and technical support for local eggiand greenhouse gas reduction effeiitoverseeinghe
Cumberland County energy planning procefle Energy Working Group will use this regional inventory as a
basis foiits planning process.

Methods

The Greater Portland Council of Governments (GPCOG) and Ck&zoolitlanet (CEP) partnered to conduct
the Greater Portland Maine 2007 Energy Use and Emissions Invei@tagn Ai¢ Cool Planet, a neprofit
environmental organization based in Portsmouth, New Hampshire, funded an intern, hosted by GPCOG, to
collect and analyze regional energy datad write this report. ICLEbcal Governments for Sustainability
provided software and expertise.

This inventory i®ased on energy consumption data from tGeeater Portland Regidior the year 2007.The
Regionconsists of the 26 member communities in the Greater Portland Council of Governments service area.

Automotive fuel consumption was derived from Vehicle Blileaveled (VMT) estimates from the Maine
Department of Transportation. Marine fuel consumption was estimated based on US EPA marine port activity
data. Central Maine Power spiied electricity data fothe Regiondivided into residential, commercial én
industrial sectors. Residential fuel consumption estimates were generated from elewetyheating fuel

surveys and statdevel fuel consumption data. Because local data were unavailable, commercial and industrial
fuel consumption estimates were scdléom statelevel fuel consumption. While these fuel consumption
estimates may not perfectly reflect the fuel usage of Geeater Portland Regighey provide a useful basis for
comparison with future inventoriesaand for the development of agionalenergyplan.

L/[9LQa /Sty | NCNCPsbitwafe200Bvasusead dBaveod éstintatgs of emissions from
energy consumption information. While some greenhouse gases are more powerful than @A&RB, Software
2009converts all greenhae gas estimates to the equivalent warming potential of (@Me). Energy costs
were estimated by applying 2007 average electricity and fuel prices for Maine or New England to energy
consumption estimates.



Introduction

The way in whiclve generate andise energy ismerging a®ne of the defining issues of the 21
century. Energy is a driving force behind our economy, providing the means to produce and transport goods
and services throughout the world. It is also a necessity in our daily livedirgnab to heat our homegpower
our appliances and electronicand moveabout our region Maineand theGreater Portland Regidiace many
of the same energy issues that amecounteredaround the world.

Energy is expensive in Maine, and despite atiely high portfolio of renewale electricity generation,
two-thirds ofour energy for heatingelectricity andransportation comes from imported fossil fu€l¢lE OEIS
2009® wAaAiy3d SySNHe Oz2aida IyR RSLISY RéngraiSgrodtifand 2 NBA I3y
security The growing use of fossil fuels around the globals®the primary driving force behindlimate change
(IPCC 2007)The combustion of these fuels releases carbon dioxide and other gases which trap thermal energy
in our atmasphere, leading to rising temperatures, deaels, andsevereweather eventglobally and in Maine
Combustindossil fuels also releases harmful pdints, reducing the quality and safety of our aird water,
and exacerbateasthma and other respiraty problems that afflict tens of thousands of Mainers.

How we as a region and a state ose to address the issue of energy use vdlldnlonglasting impacts
on the economy, environment, arglality of lifein Maine

Backgroundg Climate Change anthe Greenhouse Gas Effect

The Greenhouse Gas Effect describes the natural mechanism that ma@iteiméli K Q& G S Y LIS NI -
supporting climate Thesun emitsenergyin the form ofradiation, some of whickentersthe atmosphere and
NBI OKSa 9ck Nhokiondf this dablidfion is absorbedytthe surface and converted to thermal energy,
warming the surface; the rest is reflected back into the atmosph&ame of this reflected radiatias trapped
by the upper atmosphere and redirected back todsthe surfacefurther warming the EartiiNAS 2008)
Gases in the atmosphere capablemipping solar radiationsuch as carbon dioxide (§Qnethane (CE), and
nitrous oxide (MO), ae referred to as greenhouse gases (GHG

Greenhouse gases agmaturallyin our atmosphee. However, certain human activities such as the
combustion of fossil fue]sleforestation,and agriculture developmeritaveincreasedhe atmospheric
concentration of these gases their highest levels in at least 650,000ayg(NAS 2008)Higherconcentratiors
of greenhouse gases in our atmospheesult in greatersolar radiatiorbeingtrapped and redirected towards
9 I NBuKaeegiwarmingand changinghe climate

Predicted consequences from climate change includelsvel rise, ocean acidification, melting of polar
ice caps and highltitude snowpackshifts in global precipitatiopatterns, and increased frequency and severity
of storms, heat waves, flooding and drougfiBCC 20G. These anticipated effects ¥ already begun to
occur, and they have the potential to significantly and negatively impact communities around the world.
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Climate ChangeEnergy Cost@nd the Greater Portland Region

Greatert 2 NJi thigh/ld@itGdand proximity to the Atlantic Oceamake it vulnerable tanany of the
global effects of climate chang@cludingsea level rise and increaspdecipitation. Changes imaverageannual
temperatures areexpected to be more pronounced at higher latitude@CC 2003). Average annual
temperatures in Maine argrojectedto increaseanywhere from 3 to 10 °6ver the next centuryJacobsen et al.
2009) Rising sea levels will increase the impact and severity of coastal flooding events irsddéee.

Hood watersmay tise?2 to 5 feet highertan currentflood elevationgy the end of the centurfCBEP USM

2009) TheQty of Portland alone isxpectedto lose nearly 250 acres of laegten undera conservative

scenario of Feetrise in sea levelsy 2100 Underthis same scenario, thentire gate of Maine would lose
20,000acres Winter precipitation in the form of rain is expected to increase, and our snow cover season could
be redu@d to half of its current lengtflUCS 2007)These and other changes are anticipatedignificanty and
negatively impactMaineQ frest health and timber harvesivinter recreational industriesuch as snowmobiling
and skiingcoastal communities ansurrounding environmeniand public health throughout the staf@CS

2007)

In additionto impacting the cinate, use and reliance on fossil fuels for eneirgposes dargefinancial
burden on Mainers Asa state, Maine spends a considerable portion of its money on eneigy2007, Mainers
spent an average of $5,090 per person on their energy needs. Whex &ogether this spending represented
13.9 percen® T a | Grogsdariestic Product (GDP), making itséaeenthhighest rate of energy spending
relativeto statewide economic outpun the United State$DOE EIA 2007.aln 2008 the entire statespent
nearly six billion dollars on petroleynwice the total state tax revenue; of this spendiB§,percentleft Maine
as revenue for oubf-state fuel producers and suppliefidE OEIS 2009)

Given the environmentahealthand economic costs of clate change and fossil fuel dependendee t
Greater Portland Regidmas a strong vested interest in taking action to reducedisoleum-based energy
reliance Investments in energy efficiency and local, renewable energy development have the potestakto
residents of Greater Portland and Maine hundreds of millions of dollars every year, while bringing considerable,
longterm economic growth to our stateThewiseuse of our energy resources as a region will allow us to grow
and strengthen our economyrotect the health and welbeing of our environmentand improvequality-of-life
for ourselves and our descendents.

TheGreater Portland Regioiknergy Use and Emissions Inventory

In 2008, the Greater Portland Council of Governm@@®COG) Executi@@mmittee adopted seven
Sustainability PrinciplesThese principled ( | (1 SA sustaindbESredater Portland Regiohd 2y S (G K G Xdz
non-renewable resources sparingly, renewable resources at a sustainable rate, and in a continuous cycl
Wl y R6 X insally yatteegiaadlly, and respects tHecal interests of its citize8§GPCOG 2008)n order to
implement these principles, it is important to establish a baseline of resource consumgtimenergy and
emissionsnventoryhelpsidentify which seatrs will yield the most effective and efficient reductions in energy
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consumption ad greenhouse gas emissionsaldo serveas a baseline against whitie Regiorcan measure
the success of future efforts to reduce emissions and energy consumption.

This inventory was conducted through a partnership between the Greater Portland Council of
Governments ad Clean AkCool Planet. The Greater Portland Council of Governments (GPCOG)-srafitpn
voluntary membership organization which offers planning anunicipal services to itsember communities in
its Greater Portland service area. These sebiiwludetransportation,land use economic and community
development planning.

Clean AiCool Plane{CACP)isa nonprofit environmental organizatiobased in Portsmouth, New
Hampshire. Clean A@ool Planet addresses climate change by assisting communities with emissions
inventorying and mitigation efforts, and by developing partnerships throughout New England to combat this
change from a regional pgpective. Clean AiCool Planet funded an intern, hosted by GPCOG, to collect and
analyze regional energy data and write this report. BotrOPAand GPCOG staff provided assistance and
oversight in data collection and analysis.

Methodology

Inventory Process/Structure

TheGreater Portland Maine 2007 Energy Use and Emissions Inverasdgveloped and conducted
based m the general procedurereatedby the internationalsustainable developmerdrganization CLELocal
Governments foSustainabity, andits Cities for Climate Protection (CCP) Campaigre ICLEI/CQffocesss
designed to assess tl@missionghat result fromconsumpton of electricity, fossil fueland other energy
sources, and theisposal of solid wasteThe ICLEI/CGRventory process can address emissions associated with
government activities or emissions associated with thérercommunity. TheGreater Portland Maine 2007
Energy Use and Emissions Invenfooused on community emissions and was derived fdata on the energy
consumption of the residential, commerciaildustrial,andtransportation sectorsalong with estimates afolid
waste generatiornn the Region These data were entered into software provided by IGkEichconverts
energy usend wastedata inb estimates oemissions.

A baseline assessment of energy use and emissionsdéss@y in order to develogductions targets,
as recommended by the ICLEI/CCP pro@es$to serve as a base against which all future energy and emissions
reduction actons may be measuredl'he base year for this inventory was ae2007, the mostrecentyear that
accurate, complete data was available.

For the purposes of this inventorthe Greater Portland Regiactonsistof the 26 member communities
of the Grater Portland Council of Governments. These communities are as follows: Bridgton, Cape Elizabeth,
Casco, Chebeague Island, Cumberland, Falmouth, Freeport, Frye Island, Gorham, Gray, Harrison, Long Island,
Naples, Mw Gloucester, North YarmoutRprtland,Pownal, Raymond, Scarborough, Sebago, South Portland,



Standish, West Bath, Westiok, Windham, and Yarmouthlhis region is similar in location and population size
to Cumberland Countycomprisedof nearly250,000residents, and ovet00,000householdfMSHA 2009)

ICLEI Clean Air and Climate Protecti@ACP¥$oftware2009

Data collected duringhe Greater Portland Maine 2007 Energy Use and Emissions Invergsmntered
into the Clean Air and Climate Protection (CA®)ware2009provided by ICLUHE ocal Governments for
Sustainability din 2001, ICLEI joined forces with the National Associaif Clean Air Agenci¢dACAAand the
U.S. Environmental Protection Ager{&PAJo build a software product that helps local governments create
greenhousegas inventories, quantify the benefits of reduction measures, and formidatd climate action
plang(ICLEI 2010)CACP was updated in 2009 to incorporate the Local Government Operation Protocol (LGOP):
the official standard for GHG quantification fdf U.S. local governments, developed by ICLEI USA in
collaboration with theCalifornia Air Resources Boatle California Climate Action RegistgndThe Climate
Registry

CACHRsoftware 2009eneratedemissionsestimatesfor the Regiorbased on tle electricity and fuels
consumption and solid wastélisposal These emissions are divided into two main categories: greenhouse gases
(GH@G) and criteria air pollutantfCAPs) Greenhouse gases are emissions that directly contribute to
atmospheric warming dute the greenhouse gas effect discussed abovee three main GHGs tracked by the
CACP software are carbon dioxide {C®ethane (Ck and nitrous oxide (JD). Criteria air pollutant@realso
produced by fuel combustion and waste disposal. Theseijaoils are regulated by the US Environmental
Protection Agency because they dramful to human health, property and the environmdB&PA 2014). They
includenitrogen oxides (N, sulfur oxides (S§) carbon monoxide (COyplatile organic compounds QCs),
and particulate matter(PMy,and PMs).

Estimates of emissions from energy use and waste disposal are generated byCiReSfivkare 2009
dzaAAy 3 aLISOATAO O :&oFst-hesa Snssion mctarsdhveddhianttidsdifu® gr dectricity
Ayi2 GKS SYAadaaArzya NBadzZ GAy3a FTNRBY (GKSAN dzaSo ¢ KA a
except electricity. Electricity emissiodigfer depending on a number of variables, such as the types of fuels
used to generate ektricity in a particular region, and the presence and type of simiscontrols. New
Englandspecific electricity emissions factors were entered into the Ca@Rare 2009for the Greater Portland
Regiom f LYy @Sy i(i2NRd® ¢KSasS agdedndentad protdegl hfrodickd\bjhazHKEPA / [ 9 L Q
and theNorth American Electric Reliability Corporation (NERC)

To simplify the data output, th€ACR009 softwareconvertsall greenhous@ases inta singlecarbon
dioxideequivalent (C&e) value accoritg to the relative greenhouse effect of each g&er examplenitrous

! Cumberland County includes all member communities within the GPCOG service Hrehewixception of West Bath
(Sagadahoc County). Baldwin, Brunswick and Harpswell are also included in Cumberland County, but are not members of
GPCOG.



oxideis about310times more potent as a greenhouse ghan carbon dioxid¢TCR 20100 the program
multiplies the mass of XD emissionshy 310to obtain the C@equivalent valueMethaneis approximateh21
times more potenthan carbon dioxidd TCR 2010)CQe provides a useful measure of greenhouse gas
emissions because it incorporates all greenhouse gases into a single, uniforrDuito international
convention, greenhowesgas emissions are expressednietric tons, which standardizéle reporting and
comparing of resultsEnergy consumption is presented in British Thermal Weitser million BTUSMMBTU
or trillion BTU}¥ which allows the direct comparison of electty and different fuels together based on their
individual energy content.

Data Inputs for Software

To develop this inventory,nergy use and emissions data from five major sextaithin theGreater
Portland Regiomere analyzed

Residential total electricity and heating fuel uskby residents ofthe Regiorin 2007.

Commercialtotal electricity and fuel consumeloly commercial activities ithe Regiorin 2007,
Generally, the commercial sector includes all businesses and other entities¢hetrasilered to be
da SNIA OS intliNBgdrade, irafishartation, anditilities; information servicesfinancial
activities, professional andbusinessservices education anchealth services leisure anchospitality; and
federal,state andlocal government.

Industrial: total electricity and fuel consumebly industrial activities ithe Regiorin 2007 Generally,
the industrialsector includes abusinesses and othentities thatare coa A RSNBR (G2 06 S

LINE R dz8ukhya@driculture, natual resources and mining, construction, and manufacturing.

Transportation total fuel consumedby automotive and commercial marineatisportation activities in
the Regiorin 2007

Waste total municipal solid wastMSW) collectedvithin the Regiorin 2007.

Sources ofnput Data

Electricity¢ Residential, Commercial and Industridlotal electricity consumption for the residential,
commercial and industrial sea®within theGreater Portland Regidior the base year 2007 were
provided by Central Mae Power Capanythrough ICLELocal Governments for Sustainability

Fuel Consumption Residential Residential heating fuel consumption estimates wexérapolated
from four sources(1) 2007householdgquantity estimates for theGreater Portland Regidinom the

a3d2:



Maine State Housing Authority(2) 20052007 estimates of householgrimaryheating fuel use

generated for Cumberland County by the US Census BQréau! YSNRA Ol vy / @Q@Sydzy A G & {
(3) 2007total Maine household fuel consumptidoy fuel type generatedfrom the US Energy
LYF2NXIGA2Y | R Waing RésidaddaliSaciyERergy Gahdumplion Estimares(4)

20052007 estimates of household primary heating fuel use generated for Maine by the US Census

. dzZNB | dzQa !/ {

Fuel Consmption - Commercial and IndustrialCommercial andhdustrial fuel consumption estimates

were generated separately by determinifig S LINE LJ2 NIi A 2 sfecticify uSgadtke a SOl 2 NI
Greater Portland Regiarlative to the State of Maine, and then soglthe fuel types and energy

consumed stiewide in these sectors tthe Regior(based on electricity usageBtatewide energy

estimates were obtained from th2007Maine Commercial and Industrial Sector Energy Consumption
Estimates from the US EIA.

Fuel Consumptiong Automotive Transportation Total vehicle miles traveled (VMa@stimateswithin
the Greater Portland Regidior 2007were obtained from the Maine Depnent of Transportation.
VMT data were converted into fuel consumption estimates basedatioral fuel economy and
emissions statistics provided by IGL&tal Governments for Sustainabiliyough their CACBoftware
2009

Emissions and Fuel ConsumptigqfCommercial Marine TransportatiarNational emissions estimates

for Class 1, 2 ah3(C1, C2 an@€3) commercial shipping vessels were obtained from the US EPA
Portlandspecific C3 emissions estimates were also availatiie.mbst recenemissions estimates
currently available from the US ER&re from 2002 The proportion of natioal C3 emissions attributed
to shipping activities in Portlangas used to scalihe portion of national C1 and C2 emissions produced
in Portland. Diesel and residual fuel oil emission factors obtained from the US EIA were used to
estimate the fuel consumg by commercial shippingessels in th&reater Portland Region

Municipal Solid WasteEstimatesof Municipal Solid Waste (M8 tonnagecollectedin the Greater
Portland Regioin 2007were obtained from the Maine State Planning Off{&0O). The mean§ MSW
disposaleither bycontrolled incineration or managed landfilere also provided Thisnformation
was combined witlihe US EP@ éstimatesof the proportions of various matedi&in the national waste
stream and entered intdCACFftware 2009 in order to estimate methane emissian€arbon dioxide
emissiondrom wasteto-energy incineration of MS\Were estimated outside c€ACP Software 2009
usingMSWemissions factors from the Local Governments Operations Protocol.

While recycling was sb collected in many communities in the Region, it was collected and tracked
separately from MSW. This inventory focused exclusively on the emissions produced from incinerating
and landfilling MSW, and did not include recycled materials in these estimates

Energy Costg all sectors:Estimates of energyonsumption costs for the Residential, Commercial,
Industrial and Transportation seg®within theGreater Portland Regionere generated by combining
9



the energy usealata by sector andukl type (desribed above) with 200@verage annuatlectricity and
fuel prices obtained from the US EIA. Thelsetricity andfuel prices were based on either Maine
New England averagés.

Classification of fuels

Many different fuels are consumed in the GreaPortland Region for energy, and the classification of
each of these fuels detarines how the emissions from theaise are reported.

Anthropogeniduels, such as petroleum, natural gas, and cdeleloped fom organic matter that had
been geologicaftsequestered Sy S| G K ( KS & mildhsofyaes. admivhan®ssed and burned
for energy, they release carbon that had previously been trapped, which increases the overall amount of carbon
in the environment.If these fuels were not combugldor energy, this carbon would not be released.

In contrast,biogenicfuels, such as wood, biomass, and ethanol, have been formed from cexbently
contained in living organissn Trees, for example, captucarbon alreadyresentin the atmosphereduring
their growth, and so when they are burned as fuel and this carbon is released, it does not increase the overall
amount of carbon in the environmentf these treesvere not burned for energy, andstead allowed to grow,
expire and decompose natuhg, their decomposition would releag@arbonemissionsas well.

If new trees are planted at a sustainable rate to replace those used for fuel, these toe&soconsume
the carbon released by the previous set, perpetuating the carbon cycle withoutgahdire carbon to the
environment? Dueli 2 6 2 2 R Q &biogeiitfuglZER 2050 the CQemissions from its combustion are
considered dferently thanother energy sourcesand consequentiyot included in overall greenhouse gas
inventories. Somemethane (Cl) is produced by the burning of wood for energy, which would not be formed
under normal decomposition conditions. Consequently, these emissions are included in this greenhouse gas
inventory.

% For additional information or detail on the estimation methods described above, please cons@titielines for
Developing a Baseline Regional Energy and GHG Emissions Inyaoiduged in tandem with this report (Clean -&iool
Planet- www.cleanaircoolplanet.org)
®This description reflects the views expressed by the Local Government Opettainsol, and represents a
simplification of the carbon cycle.
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Regional Inventory Results

Overview

Oveall, the Greater Portland Regiattirectly consumed9 trillion BTUsof energy in 2007, and the use of
this energy resulted in the emission@fer4.2 million metric tons of equivalent CQ(CQe) gases The
estimated cost of purchasing this enetgyaled over$1.25billion. Table 1 below provides this information,
along with a breakdown of the energy use, emissions and estimated costs by sectortindgtRiagion

Table 1.0verview ofGreater Portland Regio&stimated Energy Use, Emissions amm$tSin 2007

2007 Energy Use 2007 Emissions 2007 Costs
Sector Metric Tons
MMBT % % %
U 0) cOZe () $ 0)
Automotive
. 23,720,000 40 1,720000 40 $529,000,000 42
Transportation
Residential 13,750,000 23 1,090,000 26 $353,000,000 28
Commercial 10,870,000 18 910,000 21 $244,000,000 20
Industrial 7,420,000 13 240,000 6 $62,000,000 5
Marine
. 3,240,000 6 240,000 6 $65,000,000 5
Transportation
Waste n/a n/a 60,000 1 n/a n/a
Total 59,000,000 100 4,260,000 100 $1,253,000,000 100

For comparison, the energy consumed/fiistregion makes up approximately 13% of the 458 trillion
BTUs of energy consumed by the State of Maine in 20E8S 2009) alAySQa adridSseARS
estimated to be approximately 1.32 million in 20Q6SCB 2010yompared to theGreater PortlandRegio a
approximately 0.25 million residents in 2007. Based on corresponding population levatspjtarenergy use
in the Greater Portland Regionas estimated at 236AMBTUresident, compared to the Maine average of 348
MMBTUresident. In the Regionthis energy consumption produced 1#rietric tons of C&e emissiongper
person, andesulted in an energy cost of approximat&ly,015per resident in 2007
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a: Energy Use (BTUSs) b: Emissions (metric tons G€) c: Costs ($)

Marine Trans Marine Trans Waste Marine Trans
6% 6% = 1% 5%

Automotive ‘Automotive
ngps .~ Trans
- 40% 42%
Industrial Industrial
6% 5%

Figure 1:a) Total 2007 Energy Use in Greater Portlagdsector MIMBTU); b) Total Greater PortlandEmissions
by Sector (CQe); c) TotalGreater Portlandnergy Costs by Sector

Of the 5%rillion BTUs of energy consumed in the Portland region in 200@7largest portion of this
energy consumption (nearly 27 trillion, 46 percent) can bedirectly attributed to automotive and marine
transportation withinthe Region(Figure &). The tansportation sector also produced the largest portion of
overallemissiong; nearly twomillion metric tors of equivalent C@emissiongFigurelb). Comparatively, the
energy use and emissions of the transportation sector are equivalent to all of the energy use and emissions from
residential and commercial activities in Greater Portland combined.

Residences in th&reater Portland Regiotonsuned 23 percentof the total energy and produced 26
percentof the emissions. @nmercial sectoactivities consumed slightly less energ$8 percentof the total,
and produced 2percentof the overall emissionsThe ndustrial sector followed with 1Bercentof the
Regio2a Sy SNHe& gercdriof theyoWreraleyhissionsthe processing and disposal of waste
generated in theGreater Portland Regigoroducedapproximately 6(000metric tons of equvalent CQ¢
slightly morethan one percentof the overall regional greenhouse gas emissidns.

* For a detailed breakdown of the types and amounts of greenhouse gas emissions produced in the Greater Portland
Region, please refer to Table AZeenhouse Gas Emissions, Energy UseEaedgy Costs in Greater Portland Region by
Source in 200;7Appendix 3.
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Not surprisingly, energy costs fttre Regiommirror thesetrends for enegy use and emissions (Figure
1¢). The cost of purchasing fuel for automotive and marine transportation activities in 2@8#rated at
approximately$593 million, or 47 percentof the total energy costs fahe Region Heating and electricity costs
for residential buildings followed atver $350 million, 28percentof the overall costs. Commercial electricity
and heatingcosts forthe Regiorwere slightly lower at $24 million. Theindustrial sectoRd Sy SNH& 02 & (2
$62 million- approximatelyone-quarterofthec2 YYSNOA I f &aSO0G2NRa SySNBHeé SELSY

Energy use, emissions produced, and energy costs between saotagenerally proportional in size, as
can be seen in Figure 1. The most obvious exception to this trend is seen in the Indestaglwhich uses 13
percentof the energy consumed ite Regionbut only accounts for fercentof emissions and percent of
costs. TIs discrepancis related to fuel sources used by industrial activitieh@éRegionandis addressed in
further detail below.

Criteria Air Pollutants

Criteria air pollutants are hazardous emissions that are released duringdiortustion® These
compounds are harmful to human health and the environment, and are tracked and regulatieel Mwaine
Department of Environmental Protection (MDE®O5), and the US Emanmental Protection Agenc¥PA
2010b. They include nitrogen a@es (NG), sulfur oxides (S§) carbon monoxide (CO), volatile organic
compounds (VOCSs) particulate matter (Bsihd PM s) and ozone ().

Air quality in Greater Portland is influenced by activities that occur witrérRegionand by activities
that take place outside dhe Regioror the state. The contribution of local vs. ntmtal activities to local air
guality can vary considerably, depending on specific location and elevation of the local area in question, the
wind and weather on any partitar day, and the specific air pollutant being examined.

Generally, criteria air pollutants such as CQ,a@®@ NQthat are present in th&reater Portland
Regio2a | ANJ NS Yz2ald ftA]1Sfte (2 KI @S theRsgon Bhese aciiviies o6& |
include automotive transportation, commercial and residential heating, and certain industrial activities. Other
air pollutants, such as ozone and its precursors, sulfates and nitrates (atmospheric derivativesnof SQ)
and partizlate matter, are more likely to be generated outside of Maine, and carried into the state by wind and
weather(MDEP 2010)

® While some of these pollutants also contribute to climate change, for the purposes of this report, they are not considered
greenhouse gases.
13
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Figure2: Total 2007Criteria Air Pollutants (CAPs) emissions produced by ssmtbr in theGreaterPortland
Region nitrogen oxides (N, sulfur oxides (S{) carbon monoxidéCO), volatile organic compounds (VQCSs)
andparticulate matter (PMpand PM s)

Carbon monoxide constitutes the largest portion of CAP emisgimthiced in Greater Pdend, with
nearly60,000metric tons of CO released intoe Regio® & | A NJb ¢KS fINHS YI22NRGS
due to gasoline combustion from automobiles (Figure 2). Nitrogen oxides were the second highest CAP emitted,
with nearly40,000metric tons of N@produced inthe Region These emissions were much more evenly spread
out among the five main regional sectors, though residential heating oil and electricity consumption did account
for the largest single portion.

All of these compoundare harmful to human health and can cause negative effects from both short
term and chronic exposure to unhealthy levels in the air. People with respiratory or cardiac conditions are
particularly susceptible to these pollutants, as are both young childrehthe elderly. Even otherwise healthy
adults can experience diminished lung function, airway inflammation and damage when exercising vigorously or
spending extended time in areas with elevated ambient CAP concentrghdtibEP 2005b) Chronic exposur®
unhealthy levels of CAPs can exacerbate many respiratory conditions, such as @gEPHTP 2010and
Maine has some of the highest asthma rates in the country among bothrehitshd adults. In Maine, 10.7
percentof children suffer from asthma, coraped to 8.9percentnationally, and approximately Jj@ercentof
Maine adults have asthma, compared to ps&¥centnationally(MACPP 2009)Individuals with asthma are
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more likely to suffer from asthmeelated health symptoms when CAPs such as ozone amidlpgollution are
at higher levels, often leading to increased hospital emergency room visits and overnight admission rates.

Because air pollutants can have both local and foreign sources, it is often diffi@dtateanysingle
activity or lo@ation as a primary cause. Instead, it is important to take responsibility for the actiuities
Greater Portland Regiahat emit CAPs and contribute to local air pollutiofs with greenhouse gas emissions,
the simplest and most costffective way2 NB RdzOS DNBI G§SNJ t 2Nt F yRQ&a ONXRK G SN
is to reduce the amount of fuel and electricity consumethi Region

Transportation

The Greater Portland transportation sector consumed the most energy and produced the most
emissions irthe Regiorin 2007 (Figure 1). ddrly90 percent of thisa S O (eleMyRuse and emissions were due
to automotive activity (Figure 3). In 20@fie Maine Department of Transportation estimated that 2.9 billion
miles of vehicle travel occurdein theGreater Portland Region

a: Transportation b: Transportation
Energy ConsumptionMMBTU) Energy Emissions (G&)
Marine Marine
Residual Residual
1% 1%

Figure3: a) Total 2007 Greater Portland Automotive and Marine Transportation Fuel ConsumigidBTU);
andb) Total 2007 Greater Portland Automotive and Marine Transportation Emissiops)(@@energy source
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Gasoline made up approximately Bércentof all fuel consumed for automotive transportation, while
diesel fuel accounted for the remaining p&rcent Commercial marine shipping activities in and around
Portland accounted for a smaller bobtable 12percentof overall transportation energy use and emissions
The smaller commercial ships were powered almost exclysbsetiesel fuel, while thiarge international
shipping vessels relied on lesined residual fuel oil (#5 and 6Recawse gasoline and diesel fuel have similar
emissiondntensities, there is not a noticeable difference between the overall enengyemissions profiles for
the transportation sector in th&reater Portland Region

Figure4: Total 2007 Greater Portland Automotive and Marine Transportation Energy Costs, by energy source

Total fuelcosts for the Greater Portland transportation sector were nef@0million in 2007(Table
1). Automotive gasoline accounted for thre@arters of this spending, costirige Regior$448 million (Figure
4). Automotive diesel fuel costs were $81 million, followed closely by commercial marine shipping diesel fuel
($61 million) and residual fuel ($4 million). Together, transportation fuel ecoate up nearly half of all energy
expenditures in th&reater Portland Regigffrigure t).
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