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Glossary of Abbreviations and Acronyms 
 

BTU:  British Thermal Unit  

CA-CP:  Clean Air-Cool Planet 

CACP 2009:  Clean Air Climate Protection 2009 Software (ICLEI-Local Governments for Sustainability) 

CCP:  Cities for Climate Protection program (ICLEI-Local Governments for Sustainability) 

CH4:  Methane (a greenhouse gas) 

CO:  Carbon Monoxide (a criteria air pollutant) 

CO2:  Carbon Dioxide (a greenhouse gas) 

CO2e:  Carbon dioxide equivalent ς a value reflecting the relative greenhouse warming potency of a gas, 

expressed in terms of CO2. 

GHGs:  Greenhouse gases 

GPCOG:  Greater Portland Council of Governments 

ICLEI:  ICLEI-Local Governments for Sustainability 

IPCC:  Intergovernmental Panel on Climate Change 

MDEP:  Maine Department of Environmental Protection 

MMBTU:  million British Thermal Units 

MSW:  Municipal Solid Waste 

NOx:  Nitrogen oxides (criteria air pollutants) 

N2O:  Nitrous oxide (a greenhouse gas) 

PM10:  Particulate matteǊ όҖмл ƳƛŎǊƻƳŜǘŜǊǎ όҡƳύ ƛƴ ǎƛȊŜ ς a criteria air pollutant) 

PM2.5:  Particulate matter όҖнΦр ƳƛŎǊƻƳŜǘŜǊǎ όҡƳύ ƛƴ ǎƛȊŜ ς a criteria air pollutant) 

SOx:  Sulfur oxides (criteria air pollutants) 

US EIA:  United States Energy Information Administration 

US EPA:  United States Environmental Protection Agency 

VMT:  Vehicle Miles Traveled 

VOCs:  Volatile Organic Compounds (criteria air pollutants)
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Executive Summary  

Background ς Climate Change, Energy Use, and the Greater Portland Region 

 

Many of the global effects of climate change, such as rising sea levels, increasing temperatures, and coastal and 

inland flooding, threaten the Greater Portland Region.  The City of Portland alone is projected to lose nearly 250 

acres of land under a conservative scenario of one-meter sea level rise this century.  Under the same scenario, 

the entire state of Maine would lose 20,000 acres. 

 

Mitigating climate impacts is one of many reasons to reduce energy 

consumption.  Energy is also expensive.  In 2008, Maine spent six billion dollars 

on petroleum, and 85 percent of that left the state (ME OEIS).  Efforts to reduce 

energy consumption have the potential to save Mainers hundreds of millions of 

dollars every year.  Improving energy efficiency and supporting alternative 

energy development could also help to foster local economic growth and 

improve air quality. 

 

Findings  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Overall, the Greater Portland Region consumed more than 59 trillion BTUs of energy in 2007. This energy 

consumption emitted more than 4.2 million metric tons of equivalent carbon dioxide (CO2e) gases.  The 

estimated cost of purchasing this energy totaled over $1.25 billion.   

 

 

 

Maine spent six 

billion dollars on 

fossil fuels in 2008 - 

85% of this money 

left the state 

Energy Use (BTUs) Emissions (metric tons CO2e) Costs ($) 
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Transportation accounted for nearly 

half of energy use, emissions and costs 

in the Region.  Automotive 

transportation fuel, specifically 

gasoline, made up the vast majority of 

this energy use, with a small portion 

due to commercial marine shipping.  Transportation is a regional 

issue ς regional planning and collaboration is necessary to reduce 

transportation energy use, emissions and costs.  

 

 

 

 

 

 

 

 

Over three-quarters of the energy consumed in the Greater 

Portland RegionΩǎ ƘƻƳŜǎ ǿŀs used to provide heat.  Most 

residential heat comes from fuel oil (#1-4).  Residential issues 

are local and can often be addressed effectively by town 

governments or the wider community.  However, partnership 

and cooperation between towns on residential energy issues 

may also enable the adoption of programs or technology that 

could benefit the Region as a whole.    

 

 

 

 

 

In 2007, energy expenditures in the Greater 

Portland Region were considerable.  The Region 

spent over $450 million on gasoline and over $140 

million on diesel fuel for our transportation.  

Electricity cost the Region nearly $280 million, and 

$224 million was spent on heating oil. 

 

 

Residential Energy Consumption 

(BTUs) 

Transportation 

 Energy Consumption (BTUs) 

(CO2e) 

Greater Portland 

spent over  
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energy in 2007 

Regional Energy Costs  
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Future Action  

 

The Greater Portland Maine 2007 Energy Use and Emissions Inventory is the first step in developing a regional 

energy and climate plan.  With Energy Efficiency and Conservation Block Grant funds from the U.S. Department 

of Energy, Cumberland County is funding the Greater Portland Council of Governments to staff and manage the 

development of a Cumberland County climate and energy plan.  This plan will inform the ways in which 

municipalities, their communities and the private sector conserve, generate, use and diversify energy in the 

region.  It will focus on priority measures to reduce region-wide greenhouse gas emissions and energy costs by 

17 percent below 2007 levels by 2017.    

 

An Energy Working Group, formed by GPCOG and Clean Air-Cool Planet in the spring of 2010 to provide 

guidance and technical support for local energy and greenhouse gas reduction efforts, is overseeing the 

Cumberland County energy planning process.  The Energy Working Group will use this regional inventory as a 

basis for its planning process.   

 

Methods 

   

The Greater Portland Council of Governments (GPCOG) and Clean Air-Cool Planet (CA-CP) partnered to conduct 

the Greater Portland Maine 2007 Energy Use and Emissions Inventory.  Clean Air ς Cool Planet, a non-profit 

environmental organization based in Portsmouth, New Hampshire, funded an intern, hosted by GPCOG, to 

collect and analyze regional energy data and write this report.  ICLEI-Local Governments for Sustainability 

provided software and expertise. 

 

This inventory is based on energy consumption data from the Greater Portland Region for the year 2007.  The 

Region consists of the 26 member communities in the Greater Portland Council of Governments service area.   

 

Automotive fuel consumption was derived from Vehicle Miles Traveled (VMT) estimates from the Maine 

Department of Transportation.  Marine fuel consumption was estimated based on US EPA marine port activity 

data.  Central Maine Power supplied electricity data for the Region, divided into residential, commercial and 

industrial sectors.  Residential fuel consumption estimates were generated from county-level heating fuel 

surveys and state-level fuel consumption data.  Because local data were unavailable, commercial and industrial 

fuel consumption estimates were scaled from state-level fuel consumption.  While these fuel consumption 

estimates may not perfectly reflect the fuel usage of the Greater Portland Region, they provide a useful basis for 

comparison with future inventories, and for the development of a regional energy plan.   

 

L/[9LΩǎ /ƭŜŀƴ !ƛǊ /ƭƛƳŀǘŜ ϧ tǊƻǘŜŎǘƛƻƴ (CACP) Software 2009 was used to develop estimates of emissions from 

energy consumption information.  While some greenhouse gases are more powerful than others, CACP Software 

2009 converts all greenhouse gas estimates to the equivalent warming potential of CO2 (CO2e).  Energy costs 

were estimated by applying 2007 average electricity and fuel prices for Maine or New England to energy 

consumption estimates. 
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Introduction  
 

 The way in which we generate and use energy is emerging as one of the defining issues of the 21st 

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 lives, enabling us to heat our homes, power 

our appliances and electronics, and move about our region.  Maine and the Greater Portland Region face many 

of the same energy issues that are encountered around the world.   

 Energy is expensive in Maine, and despite a relatively high portfolio of renewable electricity generation, 

two-thirds of our energy for heating, electricity and transportation comes from imported fossil fuels (ME OEIS 

2009)Φ  wƛǎƛƴƎ ŜƴŜǊƎȅ Ŏƻǎǘǎ ŀƴŘ ŘŜǇŜƴŘŜƴŎŜ ƻƴ ŦƻǊŜƛƎƴ ƻƛƭ ƴŜƎŀǘƛǾŜƭȅ ƛƳǇŀŎǘ aŀƛƴŜΩǎ Ŝconomic growth and 

security.  The growing use of fossil fuels around the globe is also the primary driving force behind climate change 

(IPCC 2007).  The combustion of these fuels releases carbon dioxide and other gases which trap thermal energy 

in our atmosphere, leading to rising temperatures, sea-levels, and severe weather events globally and in Maine.  

Combusting fossil fuels also releases harmful pollutants, reducing the quality and safety of our air and water, 

and exacerbates asthma and other respiratory problems that afflict tens of thousands of Mainers.  

 How we as a region and a state choose to address the issue of energy use will have long-lasting impacts 

on the economy, environment, and quality of life in Maine.    

  

Background ς Climate Change and the Greenhouse Gas Effect 

 
  The Greenhouse Gas Effect describes the natural mechanism that maintains 9ŀǊǘƘΩǎ ǘŜƳǇŜǊŀǘŜΣ ƭƛŦŜ-

supporting climate.  The sun emits energy in the form of radiation, some of which enters the atmosphere and 

ǊŜŀŎƘŜǎ 9ŀǊǘƘΩǎ ǎǳǊŦŀce.  A portion of this radiation is absorbed by the surface and converted to thermal energy, 

warming the surface; the rest is reflected back into the atmosphere.  Some of this reflected radiation is trapped 

by the upper atmosphere and redirected back towards the surface, further warming the Earth (NAS 2008).  

Gases in the atmosphere capable of trapping solar radiation, such as carbon dioxide (CO2), methane (CH4), and 

nitrous oxide (N2O), are referred to as greenhouse gases (GHGs).    

  

 Greenhouse gases occur naturally in our atmosphere.  However, certain human activities such as the 

combustion of fossil fuels, deforestation, and agriculture development have increased the atmospheric 

concentration of these gases to their highest levels in at least 650,000 years (NAS 2008).  Higher concentrations 

of greenhouse gases in our atmosphere result in greater solar radiation being trapped and redirected towards 

9ŀǊǘƘΩǎ surface, warming and changing the climate.   

  

 Predicted consequences from climate change include sea level rise, ocean acidification, melting of polar 

ice caps and high-altitude snowpack, shifts in global precipitation patterns, and increased frequency and severity 

of storms, heat waves, flooding and droughts (IPCC 2007a).  These anticipated effects have already begun to 

occur, and they have the potential to significantly and negatively impact communities around the world. 
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Climate Change, Energy Costs, and the Greater Portland Region 

 
Greater tƻǊǘƭŀƴŘΩǎ high latitude and proximity to the Atlantic Ocean make it vulnerable to many of the 

global effects of climate change, including sea level rise and increased precipitation.  Changes in average annual 

temperatures are expected to be more pronounced at higher latitude (IPCC 2007b).  Average annual 

temperatures in Maine are projected to increase anywhere from 3 to 10 °F over the next century (Jacobsen et al. 

2009).  Rising sea levels will increase the impact and severity of coastal flooding events in southern Maine.   

Flood waters may rise 2 to 5 feet higher than current flood elevations by the end of the century (CBEP USM 

2009).  The City of Portland alone is expected to lose nearly 250 acres of land even under a conservative 

scenario of 3-feet rise in sea levels by 2100. Under this same scenario, the entire state of Maine would lose 

20,000 acres.  Winter precipitation in the form of rain is expected to increase, and our snow cover season could 

be reduced to half of its current length (UCS 2007).  These and other changes are anticipated to significantly and 

negatively impact MaineΩǎ forest health and timber harvest, winter recreational industries such as snowmobiling 

and skiing, coastal communities and surrounding environment, and public health throughout the state (UCS 

2007).   

 

In addition to impacting the climate, use and reliance on fossil fuels for energy imposes a large financial 

burden on Mainers.  As a state, Maine spends a considerable portion of its money on energy.  In 2007, Mainers 

spent an average of $5,090 per person on their energy needs.  When added together, this spending represented 

13.9 percent ƻŦ aŀƛƴŜΩǎ Gross Domestic Product (GDP), making it the seventh-highest rate of energy spending 

relative to statewide economic output in the United States (DOE EIA 2007a).  In 2008, the entire state spent 

nearly six billion dollars on petroleum, twice the total state tax revenue; of this spending, 85 percent left Maine 

as revenue for out-of-state fuel producers and suppliers (ME OEIS 2009).         

 

Given the environmental, health and economic costs of climate change and fossil fuel dependence, the 

Greater Portland Region has a strong vested interest in taking action to reduce its petroleum-based energy 

reliance.  Investments in energy efficiency and local, renewable energy development have the potential to save 

residents of Greater Portland and Maine hundreds of millions of dollars every year, while bringing considerable, 

long-term economic growth to our state.  The wise use of our energy resources as a region will allow us to grow 

and strengthen our economy, protect the health and well-being of our environment, and improve quality-of-life 

for ourselves and our descendents. 

 

The Greater Portland Region Energy Use and Emissions Inventory 

 

In 2008, the Greater Portland Council of GovernmentsΩ (GPCOG) Executive Committee adopted seven 

Sustainability Principles.  These principles ǎǘŀǘŜ ǘƘŀǘΣ άA sustainable Greater Portland Region ƛǎ ƻƴŜ ǘƘŀǘΧǳǎŜǎ 

non-renewable resources sparingly, renewable resources at a sustainable rate, and in a continuous cycle 

ώŀƴŘϐΧǘƘƛƴƪǎ Ǝƭobally, acts regionally, and respects the local interests of its citizensέ(GPCOG 2008).  In order to 

implement these principles, it is important to establish a baseline of resource consumption.  This energy and 

emissions inventory helps identify which sectors will yield the most effective and efficient reductions in energy 
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consumption and greenhouse gas emissions.  It also serves as a baseline against which the Region can 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 and Clean Air-Cool Planet.  The Greater Portland Council of Governments (GPCOG) is a non-profit, 

voluntary membership organization which offers planning and municipal services to its member communities in 

its Greater Portland service area.  These services include transportation, land use, economic and community 

development planning.   

 

Clean Air-Cool Planet (CA-CP) is a non-profit environmental organization based in Portsmouth, New 

Hampshire.  Clean Air-Cool 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 perspective. Clean Air-Cool Planet funded an intern, hosted by GPCOG, to collect and 

analyze regional energy data and write this report.  Both CA-CP and GPCOG staff provided assistance and 

oversight in data collection and analysis.         

 
Methodology  
 
Inventory Process/Structure 

 
 The Greater Portland Maine 2007 Energy Use and Emissions Inventory was developed and conducted 

based on the general procedure created by the international sustainable development organization ICLEI-Local 

Governments for Sustainability, and its Cities for Climate Protection (CCP) Campaign.  The ICLEI/CCP process is 

designed to assess the emissions that result from consumption of electricity, fossil fuels and other energy 

sources, and the disposal of solid waste.  The ICLEI/CCP inventory process can address emissions associated with 

government activities or emissions associated with the entire community.  The Greater Portland Maine 2007 

Energy Use and Emissions Inventory focused on community emissions and was derived from data on the energy 

consumption of the residential, commercial, industrial, and transportation sectors, along with estimates of solid 

waste generation in the Region.  These data were entered into software provided by ICLEI, which converts 

energy use and waste data into estimates of emissions.   

 

A baseline assessment of energy use and emissions is necessary in order to develop reductions targets, 

as recommended by the ICLEI/CCP process, and to serve as a base against which all future energy and emissions 

reduction actions may be measured.  The base year for this inventory was set at 2007, the most recent year that 

accurate, complete data was available.   

    

 For the purposes of this inventory, the Greater Portland Region consists of the 26 member communities 

of the Greater 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, New Gloucester, North Yarmouth, Portland, Pownal, Raymond, Scarborough, Sebago, South Portland, 
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Standish, West Bath, Westbrook, Windham, and Yarmouth.  This region is similar in location and population size 

to Cumberland County,1 comprised of nearly 250,000 residents, and over 100,000 households (MSHA 2009).  

 

ICLEI Clean Air and Climate Protection (CACP) Software 2009 

 

 Data collected during the Greater Portland Maine 2007 Energy Use and Emissions Inventory was entered 

into the Clean Air and Climate Protection (CACP) Software 2009 provided by ICLEI-Local Governments for 

Sustainability.  άIn 2001, ICLEI joined forces with the National Association of Clean Air Agencies (NACAA) and the 

U.S. Environmental Protection Agency (EPA) to build a software product that helps local governments create 

greenhouse gas inventories, quantify the benefits of reduction measures, and formulate local climate action 

plansέ(ICLEI 2010).  CACP was updated in 2009 to incorporate the Local Government Operation Protocol (LGOP): 

the official standard for GHG quantification for all U.S. local governments, developed by ICLEI USA in 

collaboration with the California Air Resources Board, the California Climate Action Registry, and The Climate 

Registry. 

 

CACP Software 2009 generated emissions estimates for the Region based on the electricity and fuels 

consumption, and solid waste disposal.  These emissions are divided into two main categories: greenhouse gases 

(GHGs) and criteria air pollutants (CAPs).  Greenhouse gases are emissions that directly contribute to 

atmospheric warming due to the greenhouse gas effect discussed above.  The three main GHGs tracked by the 

CACP software are carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O).   Criteria air pollutants are also 

produced by fuel combustion and waste disposal.  These pollutants are regulated by the US Environmental 

Protection Agency because they are harmful to human health, property and the environment (EPA 2010a).  They 

include nitrogen oxides (NOx), sulfur oxides (SOx), carbon monoxide (CO), volatile organic compounds (VOCs), 

and particulate matter (PM10 and PM2.5).  

  

 Estimates of emissions from energy use and waste disposal are generated by the CACP Software 2009 

ǳǎƛƴƎ ǎǇŜŎƛŦƛŎ ŎƻŜŦŦƛŎƛŜƴǘǎΣ ƻǊ άŜƳƛǎǎƛƻƴ factorsέ - these emission factors convert quantities of fuel or electricity 

ƛƴǘƻ ǘƘŜ ŜƳƛǎǎƛƻƴǎ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ ǘƘŜƛǊ ǳǎŜΦ  ¢Ƙƛǎ ƛƴǾŜƴǘƻǊȅ ǳǎŜŘ L/[9LΩǎ ŘŜŦŀǳƭǘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ŀƭƭ ŦǳŜƭǎ 

except electricity.  Electricity emissions differ depending on a number of variables, such as the types of fuels 

used to generate electricity in a particular region, and the presence and type of emission controls.  New 

England-specific electricity emissions factors were entered into the CACP Software 2009 for the Greater Portland 

Regionŀƭ LƴǾŜƴǘƻǊȅΦ ¢ƘŜǎŜ ǿŜǊŜ ƻōǘŀƛƴŜŘ ǘƘǊƻǳƎƘ L/[9LΩǎ recommended protocol and produced by the US EPA 

and the North American Electric Reliability Corporation (NERC). 

  

 To simplify the data output, the CACP 2009 software converts all greenhouse gases into a single carbon 

dioxide equivalent (CO2e) value according to the relative greenhouse effect of each gas.  For example, nitrous 

                                                           
1
 Cumberland County includes all member communities within the GPCOG service area, with the exception of West Bath 

(Sagadahoc County).  Baldwin, Brunswick and Harpswell are also included in Cumberland County, but are not members of 

GPCOG.  
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oxide is about 310 times more potent as a greenhouse gas than carbon dioxide (TCR 2010), so the program 

multiplies the mass of N2O emissions by 310 to obtain the CO2 equivalent value. Methane is approximately 21 

times more potent than carbon dioxide (TCR 2010).  CO2e provides a useful measure of greenhouse gas 

emissions because it incorporates all greenhouse gases into a single, uniform unit.  Due to international 

convention, greenhouse gas emissions are expressed in metric tons, which standardizes the reporting and 

comparing of results.  Energy consumption is presented in British Thermal Units (either million BTUs (MMBTU) 

or trillion BTUs), which allows the direct comparison of electricity and different fuels together based on their 

individual energy content.     

 

Data Inputs for Software 

 

 To develop this inventory, energy use and emissions data from five major sectors within the Greater 

Portland Region were analyzed: 

  

 Residential: total electricity and heating fuel used by residents of the Region in 2007.  

 

Commercial: total electricity and fuel consumed by commercial activities in the Region in 2007.  

Generally, the commercial sector includes all businesses and other entities that are considered to be 

άǎŜǊǾƛŎŜ ǇǊƻǾƛŘƛƴƎΣέ including: trade, transportation, and utilities; information services; financial 

activities; professional and business services; education and health services; leisure and hospitality; and 

federal, state and local government. 

 

Industrial: total electricity and fuel consumed by industrial activities in the Region in 2007.  Generally, 

the industrial sector includes all businesses and other entities that are conǎƛŘŜǊŜŘ ǘƻ ōŜ άƎƻƻŘǎ 

ǇǊƻŘǳŎƛƴƎΣέ such as agriculture, natural resources and mining, construction, and manufacturing.   

 

Transportation: total fuel consumed by automotive and commercial marine transportation activities in 

the Region in 2007.   

 

Waste: total municipal solid waste (MSW) collected within the Region in 2007. 

 

Sources of Input Data 

 

Electricity ς Residential, Commercial and Industrial: Total electricity consumption for the residential, 

commercial and industrial sectors within the Greater Portland Region for the base year 2007 were 

provided by Central Maine Power Company through ICLEI-Local Governments for Sustainability. 

 

Fuel Consumption - Residential: Residential heating fuel consumption estimates were extrapolated 

from four sources: (1) 2007 household quantity estimates for the Greater Portland Region from the 
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Maine State Housing Authority; (2) 2005-2007 estimates of household primary heating fuel use 

generated for Cumberland County by the US Census BureauΩǎ !ƳŜǊƛŎŀƴ /ƻƳƳǳƴƛǘȅ {ǳǊǾŜȅ (ACS);         

(3) 2007 total Maine household fuel consumption by fuel type generated from the US Energy 

LƴŦƻǊƳŀǘƛƻƴ !ŘƳƛƴƛǎǘǊŀǘƛƻƴΩǎ ό9L!ύ Maine Residential Sector Energy Consumption Estimates; and (4) 

2005-2007 estimates of household primary heating fuel use generated for Maine by the US Census 

.ǳǊŜŀǳΩǎ !/{.    

 

Fuel Consumption - Commercial and Industrial: Commercial and industrial fuel consumption estimates 

were generated separately by determining ǘƘŜ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ŜŀŎƘ ǎŜŎǘƻǊΩǎ electricity usage in the 

Greater Portland Region relative to the State of Maine, and then scaling the fuel types and energy 

consumed statewide in these sectors to the Region (based on electricity usage).  Statewide energy 

estimates were obtained from the 2007 Maine Commercial and Industrial Sector Energy Consumption 

Estimates from the US EIA.   

 

Fuel Consumption ς Automotive Transportation: Total vehicle miles traveled (VMT) estimates within 

the Greater Portland Region for 2007 were obtained from the Maine Department of Transportation.  

VMT data were converted into fuel consumption estimates based on national fuel economy and 

emissions statistics provided by ICLEI-Local Governments for Sustainability through their CACP Software 

2009.     

 

Emissions and Fuel Consumption ς Commercial Marine Transportation: National emissions estimates 

for Class 1, 2 and 3 (C1, C2 and C3) commercial shipping vessels were obtained from the US EPA.  

Portland-specific C3 emissions estimates were also available.  The most recent emissions estimates 

currently available from the US EPA were from 2002.  The proportion of national C3 emissions attributed 

to shipping activities in Portland was used to scale the 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 consumed by commercial shipping vessels in the Greater Portland Region.  

 

Municipal Solid Waste: Estimates of Municipal Solid Waste (MSW) tonnage collected in the Greater 

Portland Region in 2007 were obtained from the Maine State Planning Office (SPO).  The means of MSW 

disposal (either by controlled incineration or managed landfill) were also provided.  This information 

was combined with the US EPAΩǎ estimates of the proportions of various materials in the national waste 

stream, and entered into CACP Software 2009 in order to estimate methane emissions.  Carbon dioxide 

emissions from waste-to-energy incineration of MSW were estimated outside of CACP Software 2009, 

using MSW emissions factors from the Local Governments Operations Protocol.   

 

While recycling was also 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 Costs ς all sectors: Estimates of energy consumption costs for the Residential, Commercial, 

Industrial and Transportation sectors within the Greater Portland Region were generated by combining 
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the energy use data by sector and fuel type (described above) with 2007 average annual electricity and 

fuel prices obtained from the US EIA.  These electricity and fuel prices were based on either Maine or 

New England averages. 2   

 

Classification of fuels 

 

Many different fuels are consumed in the Greater Portland Region for energy, and the classification of 

each of these fuels determines how the emissions from their use are reported.   

 

Anthropogenic fuels, such as petroleum, natural gas, and coal, developed from organic matter that had 

been geologically-sequestered ōŜƴŜŀǘƘ ǘƘŜ ŜŀǊǘƘΩǎ ǎǳǊŦŀŎŜ for millions of years.  When harvested 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 combusted for energy, this carbon would not be released.   

 

In contrast, biogenic fuels, such as wood, biomass, and ethanol, have been formed from carbon recently 

contained in living organisms.  Trees, for example, capture carbon already present in the atmosphere during 

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 environment.  If these trees were not burned for energy, and instead allowed to grow, 

expire and decompose naturally, their decomposition would release carbon emissions as well.   

 

If new trees are planted at a sustainable rate to replace those used for fuel, these trees would consume 

the carbon released by the previous set, perpetuating the carbon cycle without adding more carbon to the 

environment. 3  Due ǘƻ ǿƻƻŘΩǎ ǎǘŀǘǳǎ ŀǎ ŀ biogenic fuel (TCR 2010), the CO2 emissions from its combustion are 

considered differently than other energy sources, and consequently not included in overall greenhouse gas 

inventories.  Some methane (CH4) 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.   

 
 

 

 

 

                                                           
2
 For additional information or detail on the estimation methods described above, please consult the Guidelines for 

Developing a Baseline Regional Energy and GHG Emissions Inventory, produced in tandem with this report (Clean Air-Cool 

Planet - www.cleanair-coolplanet.org)  
3
 This description reflects the views expressed by the Local Government Operations Protocol, and represents a 

simplification of the carbon cycle.     
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Regional Inventory Results 
 

Overview 

 

 Overall, the Greater Portland Region directly consumed 59 trillion BTUs of energy in 2007, and the use of 

this energy resulted in the emission of over 4.2 million metric tons of equivalent CO2 (CO2e) gases.    The 

estimated cost of purchasing this energy totaled over $1.25 billion.  Table 1 below provides this information, 

along with a breakdown of the energy use, emissions and estimated costs by sector within the Region.   

 

     Table 1. Overview of Greater Portland Region Estimated Energy Use, Emissions and Costs in 2007 

 2007 Energy Use 2007 Emissions 2007 Costs 

Sector 
MMBTU % 

Metric Tons 

CO2e 
% $ % 

Automotive 

Transportation 
23,720,000 40 1,720,000 40 $529,000,000 42 

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 

Transportation 
3,240,000 6 240,000 6 $65,000,000 5 

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 in this region makes up approximately 13% of the 458 trillion 

BTUs of energy consumed by the State of Maine in 2006 (OEIS 2009)Φ  aŀƛƴŜΩǎ ǎǘŀǘŜǿƛŘŜ ǇƻǇǳƭŀǘƛƻƴ ǿŀǎ 

estimated to be approximately 1.32 million in 2006 (USCB 2010), compared to the Greater Portland RegionΩǎ 

approximately 0.25 million residents in 2007.  Based on corresponding population levels, per-capita energy use 

in the Greater Portland Region was estimated at 236 MMBTU/resident, compared to the Maine average of 348 

MMBTU/resident.  In the Region, this energy consumption produced 17.1 metric tons of CO2e emissions per 

person, and resulted in an energy cost of approximately $5,015 per resident in 2007.   
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Figure 1: a) Total 2007 Energy Use in Greater Portland by Sector (MMBTU); b) Total Greater Portland Emissions 

by Sector (CO2e); c) Total Greater Portland Energy Costs by Sector 

 

Of the 59 trillion BTUs of energy consumed in the Portland region in 2007, the largest portion of this 

energy consumption (nearly 27 trillion, or 46 percent) can be directly attributed to automotive and marine 

transportation within the Region (Figure 1a).  The transportation sector also produced the largest portion of 

overall emissions ς nearly two million metric tons of equivalent CO2 emissions (Figure 1b).  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 the Greater Portland Region consumed 23 percent of the total energy and produced 26 

percent of the emissions.  Commercial sector activities consumed slightly less energy ς 18 percent of the total, 

and produced 21 percent of the overall emissions.  The industrial sector followed with 13 percent of the 

RegionΩǎ ŜƴŜǊƎȅ ǳǎŜΣ ŀƴŘ ƻƴƭȅ с percent of the overall emissions.  The processing and disposal of waste 

generated in the Greater Portland Region produced approximately 60,000 metric tons of equivalent CO2 ς 

slightly more than one percent of the overall regional greenhouse gas emissions.4             

 

                                                           
4
 For a detailed breakdown of the types and amounts of greenhouse gas emissions produced in the Greater Portland 

Region, please refer to Table A2. Greenhouse Gas Emissions, Energy Use, and Energy Costs in Greater Portland Region by 

Source in 2007, Appendix 3.    

a: Energy Use (BTUs) b: Emissions (metric tons CO2e) c: Costs ($) 
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Not surprisingly, energy costs for the Region mirror these trends for energy use and emissions (Figure 

1c).  The cost of purchasing fuel for automotive and marine transportation activities in 2007 is estimated at 

approximately $593 million, or 47 percent of the total energy costs for the Region.  Heating and electricity costs 

for residential buildings followed at over $350 million, 28 percent of the overall costs.  Commercial electricity 

and heating costs for the Region were slightly lower at $244 million.  The industrial sectorΩǎ ŜƴŜǊƎȅ Ŏƻǎǘǎ ǿŜǊŜ 

$62 million - approximately one-quarter of the cƻƳƳŜǊŎƛŀƭ ǎŜŎǘƻǊΩǎ ŜƴŜǊƎȅ ŜȄǇŜƴŘƛǘǳǊŜǎ.   

 

Energy use, emissions produced, and energy costs between sectors are generally proportional in size, as 

can be seen in Figure 1.  The most obvious exception to this trend is seen in the Industrial sector, which uses 13 

percent of the energy consumed in the Region, but only accounts for 6 percent of emissions and 5 percent of 

costs.  This discrepancy is related to fuel sources used by industrial activities in the Region, and is addressed in 

further detail below.      

 

Criteria Air Pollutants 

 

 Criteria air pollutants are hazardous emissions that are released during fuel combustion.5  These 

compounds are harmful to human health and the environment, and are tracked and regulated by the Maine 

Department of Environmental Protection (MDEP 2005a), and the US Environmental Protection Agency (EPA 

2010b).  They include nitrogen oxides (NOx), sulfur oxides (SOx), carbon monoxide (CO), volatile organic 

compounds (VOCs) particulate matter (PM10 and PM2.5) and ozone (O3).    

 

 Air quality in Greater Portland is influenced by activities that occur within the Region, and by activities 

that take place outside of the Region or the state.  The contribution of local vs. non-local activities to local air 

quality can vary considerably, depending on specific location and elevation of the local area in question, the 

wind and weather on any particular day, and the specific air pollutant being examined.   

 

 Generally, criteria air pollutants such as CO, SOx and NOx that are present in the Greater Portland 

RegionΩǎ ŀƛǊ ŀǊŜ Ƴƻǎǘ ƭƛƪŜƭȅ ǘƻ ƘŀǾŜ ōŜŜƴ ŜƳƛǘǘŜŘ ōȅ ŀŎǘƛǾƛǘƛŜǎ ǘƘŀǘ ƻŎŎǳǊǊŜŘ ǿƛǘƘƛƴ the Region.  These activities 

include automotive transportation, commercial and residential heating, and certain industrial activities.  Other 

air pollutants, such as ozone and its precursors, sulfates and nitrates (atmospheric derivatives of SOx and NOx) 

and particulate matter, are more likely to be generated outside of Maine, and carried into the state by wind and 

weather (MDEP 2010).   

 

                                                           
5
 While some of these pollutants also contribute to climate change, for the purposes of this report, they are not considered 

greenhouse gases. 
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Figure 2: Total 2007 Criteria Air Pollutants (CAPs) emissions produced by each sector in the Greater Portland 

Region - nitrogen oxides (NOx), sulfur oxides (SOx), carbon monoxide (CO), volatile organic compounds (VOCs), 

and particulate matter (PM10 and PM2.5)    

  

  Carbon monoxide constitutes the largest portion of CAP emissions produced in Greater Portland, with 

nearly 60,000 metric tons of CO released into the RegionΩǎ ŀƛǊΦ  ¢ƘŜ ƭŀǊƎŜ ƳŀƧƻǊƛǘȅ ƻŦ ǘƘŜǎŜ /h ŜƳƛǎǎƛƻƴǎ ǿŜǊŜ 

due to gasoline combustion from automobiles (Figure 2).  Nitrogen oxides were the second highest CAP emitted, 

with nearly 40,000 metric tons of NOx produced in the 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 compounds are 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 children and the 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 concentrations (MDEP 2005b).  Chronic exposure to 

unhealthy levels of CAPs can exacerbate many respiratory conditions, such as asthma (MEPHTP 2010), and 

Maine has some of the highest asthma rates in the country among both children and adults.  In Maine, 10.7 

percent of children suffer from asthma, compared to 8.9 percent nationally, and approximately 10 percent of 

Maine adults have asthma, compared to 7.8 percent nationally (MACPP 2009).  Individuals with asthma are 
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more likely to suffer from asthma-related health symptoms when CAPs such as ozone and particle pollution 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 difficult to isolate any single 

activity or location as a primary cause.  Instead, it is important to take responsibility for the activities in the 

Greater Portland Region that emit CAPs and contribute to local air pollution.  As with greenhouse gas emissions, 

the simplest and most cost-effective way tƻ ǊŜŘǳŎŜ DǊŜŀǘŜǊ tƻǊǘƭŀƴŘΩǎ ŎǊƛǘŜǊƛŀ ŀƛǊ Ǉƻƭƭǳǘŀƴǘ ŜƳƛǎǎƛƻƴǎ ƛƴǘƻ ǘƘŜ ŀƛǊ 

is to reduce the amount of fuel and electricity consumed in the Region.   

 

Transportation 

 

 The Greater Portland transportation sector consumed the most energy and produced the most 

emissions in the Region in 2007 (Figure 1).  Nearly 90 percent of this ǎŜŎǘƻǊΩǎ energy use and emissions were due 

to automotive activity (Figure 3).  In 2007, the Maine Department of Transportation estimated that 2.9 billion 

miles of vehicle travel occurred in the Greater Portland Region.   

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: a) Total 2007 Greater Portland Automotive and Marine Transportation Fuel Consumption (MMBTU); 

and b) Total 2007 Greater Portland Automotive and Marine Transportation Emissions (CO2e); by energy source 

 

a: Transportation 

 Energy Consumption (MMBTU) 

(CO2e) 

b: Transportation 

 Energy Emissions (CO2e) 

(CO2e) 
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Gasoline made up approximately 85 percent of all fuel consumed for automotive transportation, while 

diesel fuel accounted for the remaining 15 percent.  Commercial marine shipping activities in and around 

Portland accounted for a smaller but notable 12 percent of overall transportation energy use and emissions.  

The smaller commercial ships were powered almost exclusively by diesel fuel, while the large international 

shipping vessels relied on less-refined residual fuel oil (#5 and 6).  Because gasoline and diesel fuel have similar 

emissions-intensities, there is not a noticeable difference between the overall energy and emissions profiles for 

the transportation sector in the Greater Portland Region.     

 

 

 

 
 

Figure 4: Total 2007 Greater Portland Automotive and Marine Transportation Energy Costs, by energy source 

 

 Total fuel costs for the Greater Portland transportation sector were nearly $600 million in 2007 (Table 

1).  Automotive gasoline accounted for three-quarters of this spending, costing the Region $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 costs made up nearly half of all energy 

expenditures in the Greater Portland Region (Figure 1c).   

 

 

 

 

 


















































