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Acronyms and Key Terms
ADEC – Alaska Department of Environmental Conservation
CH4 – Methane
CO2 – Carbon Dioxide
DOT – Alaska Department of Transportation and Public Facilities
EPA – United States Environmental Protection Agency
GHG – Greenhouse Gas
GWP – Global Warming Potential
HAGO – High Atmospheric Gas Oil
HFC – Hydrofluorocarbons
ICLEI – International Council for Local Environmental Initiatives
IPCC – Intergovernmental Panel on Climate Change
LPG – Liquefied Petroleum Gas
LSR – Light Straight Run Gasoline
MMt CO2e – Million Metric Tons of CO2 Equivalent
MOA – Municipality of Anchorage
Mscf – Thousand Standard Cubic Feet
MSW – Municipal Solid Waste
Mt CO2e –Metric Tons of CO2 Equivalent
MWh – Megawatt-Hours
N2O – Nitrous Oxide
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VMT – Vehicle Miles Traveled
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Executive Summary
Almost all human activities in our modern lives contribute to the release of greenhouse gases
(GHGs) in some way or another. This can occur directly through the we fuel put in our cars or
heat in our homes as well as indirectly in the production and transportation of the goods we use
every day. The cumulative impact of these emissions is widely recognized as detrimental to the
environment at the local, national, and global scale. These effects are of particular importance to
Anchorage as arctic and sub-arctic areas are disproportionately impacted by changes in climate.
In 2007, researchers from the University of Alaska Anchorage’s Institute of Social and
Economic Research (ISER) compiled a baseline greenhouse gas emissions inventory for the
Municipality of Anchorage. Their efforts focused on municipal operations such as the city
government’s building energy usage and vehicle fleet emissions. In contrast, this report captures
a community-wide look at Anchorage’s greenhouse gas emissions. As per Global Protocol for
Community-Scale Greenhouse Gas Emission Inventories (GPC) standards, this document tracks
the total emissions inside the municipality. This type of inventory is required for Global
Covenant of Mayors members, a group Anchorage joined in 2015.
As a signatory of the Global Covenant of Mayors, the MOA has agreed to participate in a fourstep plan to combat climate change and its effects in our city. These steps are:






Step 1: Conduct a baseline GHG inventory and forecast
Step 2: Adopt an emissions reduction target
Step 3: Develop a Climate Action Plan for reducing emissions
Step 4: Implement the Action Plan
Step 5: Monitor and verify results

This report represents the first step towards achieving the above goals by estimating the current
anthropogenic carbon footprint of the Municipality of Anchorage. This report includes emissions
of carbon dioxide (CO2), methane (CH4), and nitrous oxide (N20) from fuel consumption and
waste management. In addition to the information on emissions, this report also includes fuel use
data wherever applicable.
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Total 2007 GHG emissions for the FNSB as determined through this inventory are 3.76 MMt
CO2e, or 38.6 metric tons per resident. To put this in perspective, emissions in the FNSB are
significantly higher (64%) than the national average, primarily as a byproduct of our cold
climate. On the other hand, the per capita emissions in the FNSB are almost 50% lower than the
average for the State of Alaska, primarily because this inventory does not account for the bulk of
industrial emissions in the State, such as those associated with the oil and gas industry.

While this report represents the most comprehensive effort to date for quantifying GHG
emissions in Anchorage, there are numerous limitations involved. Accounting for all the
emissions we generate in our daily lives is a near impossible task. Although methodology
continues to improve, the is still no current method to account for the emissions associated with
all the imported goods coming into a community. As such, the scope of this inventory is limited
to the major source categories of stationary energy, transportation, and waste, which is consistent
with the BASIC GPC requirements undertaken by other communities around the country and
globe. Similarly, data sources in Anchorage and Alaska do not necessarily track all information
relevant to a report such as this one.
We hope that in future years this inventory and those that will follow are continually refined and
improved upon. In addition, we hope that this report serves as a tool for identifying areas within
the Anchorage where emissions levels can be reduced.
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Introduction

What is a Greenhouse Gas Emissions Inventory?
A Greenhouse Gas Emissions Inventory quantifies the amount of GHG emitted in a geographic
area over a specific period of time. This study quantifies GHG emissions for the Municipality of
Anchorage during the calendar year 2015. Where possible, this study compares Anchorage’s
results to other cities around Alaska and the rest of the United States.
Six greenhouse gases, with various heat trapping properties, are currently regulated under the
EPA regulations and international agreements such as the Kyoto Protocol and Paris Climate
Accords. This report follows the standard convention of reporting all emissions in equivalent
CO2 (CO2e) units. This method allows us to make unit to unit comparisons with ease. All
emissions factors can be found in Appendix B of this document and in the CIRIS tool that was
used to compile this data.
Scope?
From above: “This report seeks to capture a community-wide look at Anchorage’s greenhouse
gas emissions. As per GPC standards, the emerging international protocol on GHG emissions
inventories,”

Method and Results
Emissions throughout this report are expressed in tons of gas per year having a warming effect
equivalent to carbon dioxide, the most abundant and cumulatively important gas. The consistent units are
Million Metric Tons of CO2 equivalent (MMt CO2e). Appendix A explains the method for calculating
CO2 equivalent. Borough energy usage was determined using protocols promulgated by the
Intergovernmental Panel on Climate Change (IPCC) as followed by ICLEI and the US Environmental
Protection Agency (EPA). For some sources, FNSB GHG emissions are estimated based on the 2007
FNSB population. Throughout the inventory a population value of 97,484, as estimated by the United
States Census, is used. This value is reported in the “FNSB Spring 2008 Community Research
1
Quarterly ”.
Each section of this report describes the accounting procedures and calculations used within that section,
and the sources of uncertainty associated with these calculations. Calculations were performed for the
most recent year for which complete sets of data are available (2007 in most cases). The basic procedure
for the calculations involved taking raw data about each activity in the major source categories and
multiplying it by a carbon emission factor for that activity. In most cases for this report, a few additional
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calculations were required to manipulate the raw data into the correct units for its respective emission
factor. In noted situations, the method for calculating emissions involved use of an outside inventory tool.
ICLEI provides the Clean Air and Climate Protection (CACP) software and the EPA provides a series of
State Greenhouse Gas Inventory Tools. In situations where these were used, all necessary inputs are
explained.
It is important to note that many of the quantities of GHG emissions reported here are estimates. It is not
possible for this or any other municipality to measure GHG emissions with total accuracy given the
number of sources. In the future, it is recommended that the FNSB work with the State of Alaska and local
energy providers to maintain a level of data availability that ensures subsequent assessments are as
accurate as possible.

This
GPC
We used the CIRIS software provided by C30 to guide our inventory efforts concerning data
collection, calculations and methodology, and reporting.

The inventory includes information from 2015. Previous data was collected for 2000 and 2008,
but only for municipal/city operations. These calculations should both provide a clear
understanding of our current emissions as well as lay the foundation for understanding historical
trends and identifying potential places for reductions.
The community-wide analysis includes emissions from three main sectors: stationary energy,
transportation, and waste.

All calculations and figures presented in this report are based on data submitted to the
Municipality of Anchorage that depends upon numerous assumptions. While every effort has
been made to ensure these data’s accuracy, there exists a possibility of error. This report is not
intended to be a perfect account of Anchorage’s carbon emissions, but is rather intended to
inform and provide guidance for policy decisions. The Municipality of Anchorage does not
accept responsibility for the accuracy or completeness of this report, and it shall not be held
liable for any damage or loss that may result, either directly or indirectly, as a result of its use.
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Section I: Total Municipal Greenhouse Gas Emissions
In 2015, [x] metric tonnes of CO2e were emitted from sources originating in the Municipality of
Anchorage. As per the GPC BASIC protocol, these emissions represent the most relevant
emissions associated with sources in our community.
In Table 1 and Chart 1, the emissions are broken down into the following sectors: stationary
energy, transportation, and waste.
Results
Table 1: 2015 MOA Emissions by Sector
Source

Emissions MMt CO2e

Stationary Energy
Transportation
Waste
Total

Graph 1: 2015 MOA Emissions by Sector
Nation and Statewide Comparison
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To put Anchorage’s greenhouse gas emissions into context, it is interesting to compare how
much the city emits compared to both the State of Alaska and the United States as a whole. Table
2 shows the difference in these emission sources using the most recent GHG inventories for the
respective communities. In addition to total GHG emissions, per capita emissions are listed, an
estimate of the emissions for each individual living in that territorial boundary. This table
highlights that emissions in Anchorage are significantly higher (x%) than the national average,
but lower than the rest of Alaska.
[Some reasons this might be the case]

Table 2: Per Capita Emissions

Region

Emissions Estimate
(MMt CO2e)

Year

Estimated
Population

Emissions Per
Capita (Mt CO2e)

Alaska
Anchorage
Chicago
Fairbanks
Seattle
United States

It is also interesting to compare the various sources of emissions from the Municipality of
Anchorage to those of Alaska as a state. The sector breakdown of the Alaska state GHG
emission sources is shown below in Chart 2.
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Graph 2: Alaska State Emissions by Source, 20xx
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Section II: Stationary Energy
Stationary energy sources make up [x%] one of Anchorage’s current GHG footprint. These
emissions come from direct fuel combustion in buildings and industries, indirect use of gridsupplied electricity or heat, as well as fugitive emissions released in the process of generating,
delivering, and consuming energy.

Table 3: Stationary Energy by Source
Source

Emissions Mt CO2e

Residential
Commercial
Energy
Industries
Military
Fugitive
Emissions
Total

Graph 3: Stationary Energy by Source
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Table 4: Residential Emissions by Source
Source

Fuel Used

Units

Emissions (Mt CO2e)

Electricity

694,909

MWh

407,252

Heating Oil

201,344

Gallons

1646

Natural Gas

12,661,000

Mscf

689,960

Propane

74,722

Gallons

429

Wood

49,844

Cords

90,966

Total

1,190,253

* Heating Oil, Propane, and Wood figures are from 2014.

Resedential Emissions by Source (CO 2 e)
Wood, 90,966,
8%

Electricity, 407,252,
34%

Propane, 429,
0%

Natural Gas, 689,960,
58%

Electricity

Heating Oil, 1646,
0%

Heating Oil

Natural Gas

Propane

Wood

Graph 4: Residential Emissions by Source
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Methodology
In the discussion of methodology, sections do not directly mirror the above categories. This is
because…

Electricity: Figures related to electricity come from the Anchorage Energy Landscape and
Opportunities Analysis and are cross-referenced with data from Chugach Electric Association,
Matanuska Electric Association, and Municipal Light & Power.
Heating Oil, Propane, and Wood: These figures are based on data from the 2014 Alaska
Housing Assessment. Although this is a 2015 inventory, the consumption of this energy for
residential heating is assumed to be relatively consistent year to year. Thus, the 2014 numbers
are being used without being adjusted for population change in Anchorage.
Natural Gas: This information was provided by ENSTAR natural gas and from the Anchorage
Energy Landscape and Opportunities Analysis.
Military: Data relating to the military section comes from the Energy Landscape and
Opportunities Analysis report and from interviews with JBER staff.

Study Limitations
GPC Inventories measure eight different categories for stationary energy including: residential
buildings, commercial and institutional buildings and facilities, manufacturing industries and
construction, energy industries, agriculture, forestry, and fishing activities, non-specified
sources, fugitive emissions from coal production, and fugitive emissions for oil and natural gas
systems.
Anchorage’s unique makeup makes this type of inventory challenging. For lack of better data
sources, some assumptions and adjustments were made to methodologies for measuring. All of
those are detailed below. We hope that both data sources and methodologies will improve in
future years to account better for emissions from these sources.
In this inventory, industrial emissions were not specifically estimated. As a service economy,
Anchorage has very low levels of industrial energy consumption. Due to this, the industrial
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sector is incorporated into the residential, commercial, and energy sections of the above graphs
and charts. Finding a way to separate out this industrial data would be optimal for future
inventories in Anchorage.
Agriculture, forestry, and fishing activities were not specifically measured either for similar
reasons as the industrial emissions section.
Non-specified sources are most often military consumption. This inventory treated all of JointBase Elmendorf Richardson (JBER) as one, “non-specified” source. In future years, this could be
broken down to separate out residential, commercial, and military operations.
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Section III: Transportation
Transportation sources are the largest contributor to our city’s GHG emissions. Transportation
covers all journeys by road, rail, water and air, including inter-city and international travel. This
includes both the movements of people as well as of goods
Alaska is the number one state in the country for transportation emissions per capita due to our
large land size, small population, and geographic isolation. Most of the GHG emissions from
mobile sources are produced directly by the combustion of fuel, but they can also be indirectly
created using grid-supplied electricity.

Table 5: Transportation Emissions by Source (Something wrong with the alignment)
Anchorage
DMV Count

% on Road
Fleet

Passenger

211,538

60.43

Motorcycle

12,108

3.46

Light Truck

105,324

30.09

Medium/Heavy
Truck

20,182

5.77

922

0.26

350,074

100.00

DMV Vehicle Type

Bus
Total

Estimated
VMT

2,182,743,632
124,935,756
1,086,780,107
208,246,896
9,513,608
3,612,220,000

Estimated
#
Gasoline

Estimated
# Diesel

Estimated
MPG

lbs CO2e

209,804

1,734

23.41

823,002

12,108

0

43.54

25,647

104,988

336

17.6

545,106

5,046

15,137

6.64

309,229

N/A

N/A

3.26

331,946

17,206

Graph 5: Transportation Emissions by Source
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MMt
CO2e

Methodology and Sources
On-Road Transportation: Estimates for on-road transportation began with a total vehicle miles travelled
(VMT) for the State of Alaska. This number was scaled to the population of Anchorage using the “Status
of the System” report. An estimated 70.somthing%. There were assumed to be 3,612,220,000 VMT in
Anchorage for the year 2015. The percentage of VMT by each vehicle type was estimated using the
Alaska Division of Motor Vehicles “2015 Currently Registered Vehicles” for Anchorage. Fuel efficiency
values were taken from EPA emissions factor tables [] and augmented with an International Council for
Local Environmental Initiatives (ICLEI) calculator to estimate fuel efficiency.

Marine Travel
Estimates for the marine travel were based off of 2015 Department of Revenue Fuel Sales data. These
numbers were then population adjusted for Anchorage assuming that Anchorage was responsible for [x]%
of the total share. Considering a better method could not be found, marine fuel was assumed to be 75%
gasoline and 25% diesel, in-line with Energy Information Administration data for “Recreational Boats”.
These total fuel numbers were then applied to national mobile emissions factors for their respective fuel
sources.

Off-Road:
Off-road sources include snow machines and ATVs as well as a variety of construction and agricultural
equipment. Without a reliable data set for the type and scope of these activities, they were not estimated
in this inventory. We hope that future emissions reports will be able to account for the emissions from
these sources.

Railways:
Information gathered relating to railway emissions was provided by the Alaska Railroad Corporation.

Air Travel:
Fuel use information for air travel was also taken from the Alaska Department of Revenue. Similar to
marine fuel usage, statewide figures were population adjusted to Anchorage based upon the assumption
that [x]% of aviation gasoline and jet fuel were used by the Municipality of Anchorage.
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Study Limitations
As was stated above, this inventory incorporates numerous assumptions to estimate and attribute
mobile emissions to the proper forms of transportation. In the future, a much more thorough and
localized account will be possible for all of the emission sources.
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Section IV: Waste
Waste sources include solid waste and wastewater services in Anchorage. Waste disposal and
treatment produces GHG emissions through aerobic or anaerobic decomposition, or incineration.

Table [x]: Waste Management by Source
Source

Emissions Mt CO2e

Anchorage Regional Landfill

500,004

Merrill Field Landfill

93,171

Anchorage Water and Wastewater Utility

17,601

Waste Management (CO2e)
Wastewater, 17,601,
3%

Solid Waste, 593,175,
97%

Graph [x]: Waste Management Emissions be Source
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Methodology
Waste data for the Anchorage Regional Landfill and the now retired Merrill Field Landfill were
taken from the Environmental Protection Agency’s website under the Emissions by Large
Facilities page. These numbers were assumed to be accurate as they are part of an annual
reporting requirement.
Data relating to Water and Wastewater was taken from the Anchorage Energy Landscape and
Opportunities Analysis and double checked against internal Anchorage Water and Wastewater
Utility data.

Study Limitations
This study found no emissions from the biological treatment of waste or open burning. There
may however be instances of these emissions outside the research done for this report. If so,
future inventories should include these activities.
Operations by AWWU were not separated into specifically into waste and non-waste activities.
In the future, some of AWWU’s energy usage should be contributed to institutional operations in
the stationary energy section and the rest to waste management.
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Baseline Summary
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Appendix A: Standard Emissions Factors
Table [x]: Greenhouse Gas Emissions Factors
Fuel Source

Unit

CO2 Factor

Unit

CH4 Factor

Units

N20 Factor

Grid
Electricity
Natural Gas

lbs/MWh

1,268.73

lbs/MWh

0.02634

lbs/MWh

0.00759

kg/MMBtu

53.06

g/MMBtu

1.0

g/MMBtu

0.10

Propane

kg/gal (US)

5.72

g/gal (US)

0.27

g/gal (US)

0.05

Wood

Kg/MMBtu

93.80

g/MMBtu

7.2

g/MMBtu

3.6

Fuel Gas

kg/gal (US)

59.00

g/gal (US)

3.0

g/gal (US)

0.60

Motor
Gasoline
Aviation
Gasoline
Jet Fuel

kg/gal (US)

8.78

g/gal (US)

kg/gal (US)

8.31

g/gal (US)

7.06

g/gal (US)

0.11

kg/gal (US)

9.75

g/gal (US)

0.00

g/gal (US)

0.30

Gas Boats

kg/gal (US)

8.78

g/gal (US)

0.64

g/gal (US)

0.22

Diesel Boats

kg/gal (US)

10.21

g/gal (US)

0.06

g/gal (US)

0.45

g/gal (US)

Table 16 contains the emissions factors used for GHG emissions from fuel combustion. Source for all
emissions factors is the EPA AP-42 emissions factors. Easy access to CO2 emissions factors is available
on the Energy Information Administration website at http://www.eia.doe.gov/oiaf/1605/coefficients.html.
The weighted emissions factor is a sum of the three criteria greenhouse gases weighted by “global
warming potential” as defined by the Intergovernmental Panel on Climate Change. The global warming
potential of the three combustion GHGs is shown in table 17.

Table [x]: Global Warming Potential of Greenhouse Gases
Greenhouse Gas

100-Year Global Warming Potential

CO2

1

CH4

25

N20

298
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