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Alaska Greenhouse Gas (GHG)
Emission Inventory

• Developed by Center for Climate Strategies 
(CCS) for Western Regional Air Partnership
– Effort included 9 western states
– Completed in relatively short timeframe
– First Alaska-specific GHG emission inventory
– To extent possible, used Alaska data to improve on 

default assumptions
• Report contains an inventory and forecast of 

Alaska’s GHG emissions from 1990 to 2020 
• Comprehensive emission calculations are 

complicated



Alaska Greenhouse Gas (GHG)
Emission Inventory

• Alaska activities generated an estimated 52.4 million 
metric tons (MMt) of gross carbon dioxide equivalent 
(CO2e) emissions1 in 2005
– In the CCS study for the WRAP, the total emissions for Alaska, 

Wyoming, and Nevada were similar in scale
– Principal source of Alaska GHG emissions is residential, 

commercial, and industrial (RCI) fuel use
• Accounts for 49% of total gross GHG emissions in 2005
• Nearly 85% of the RCI sector emissions come from the industrial 

subsector
– The next largest contributor to Alaska GHG emissions is the 

transportation sector
• Accounts for 38% of the total State gross GHG emissions in 2005 

1Gross emissions exclude carbon sinks, such as forests 
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Alaska Greenhouse Gas (GHG)
Emission Inventory

• Alaska’s gross GHG emissions1 increased 12% 
from 1990 to 2000
– national emissions rose by 14% during this period.

• Future projection - Alaska’s GHG emissions  
grow to (w/o major new projects. e.g. gas line)
– 61.4 MMtCO2e per year by 2020
– 42% above 1990 levels

• Current Inventory is first rough cut – Need more 
detail / confidence for good decision making

1Gross emissions exclude carbon sinks, such as forests 



Alaska Greenhouse Gas Emissions 
Percent Contribution by Individual Greenhouse Gas Pollutants

Pollutant Contribution to Year 2000 
Alaska Greenhouse Gas Emissions

CO2, 90%

CH4, 9%

N2O, 1%

ODS-HFC, PFC, 
and SF6, 0%

Note:  Percentages based on MMtCO2e contribution from each pollutant



Alaska Aviation GHG Emissions 
Year 2000

Alaska Aviation Emissions, 2000
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Note: The split between commercial passenger and cargo flights is not known



DEC’s Project to Improve the Emissions  
Inventory

Air Transport
• Developed rough sub-sector estimates for 

aircraft emissions
– Commercial, General Aviation, Military

• Commercial aircraft dominate the CO2 emissions 
from the aviation sector

• Fuel purchased in Alaska for international air 
cargo flights is included in commercial aircraft



Consumption Based electricity Residential/Commercial Industrial (Non-Fossil Production) Transportation Fossil Fuel Industry Industrial Processes Waste Management Agriculture Forestry and Land Use

Coal +     Natural Gas +         Oil +  Geothermal/biomass/waste +  Net Imported Electricity

= CO2 + 
(CH4 + N20)

= CO2 + (CH4 + 
N20)

= CO2 + (CH4 
+ N20)

= CO2 + (CH4 + N20)

Coal +           Natural Gas +           Oil +           
Wood= CO2 + 
(CH4 + N20) = CO2 + (CH4 + N20) = CO2 + (CH4 + N20) = (CH4 + N20)

Coal +           Natural Gas +           Oil +           
Geothermal/biomass/waste= CO2 + 
(CH4 + N20) = CO2 + (CH4 + N20) = CO2 + (CH4 + N20) = CO2 + (CH4 + N20)

Aviation +           Marine Vessels +           Onroad Vehicles +           Rail and 
others= CO2 + 
(CH4 + N20)

= CO2 + (CH4 + N20) = CO2 + (CH4 + N20) = CO2 + (CH4 + N20)

Natural Gas Industry + Oil Industry + Coal Mining

= methane= CO2= CO2

(CO2)

Limestone and Dolomite Use

Soda Ash

ODS Substitutes

Semiconductor Manufacturing

Electric Power T & D

(CO2)

(HFC, PFC, and SF6)

(HFC, PFC, and SF6)

(SF6)

Solid Waste Management Wastewater Management

Enteric Fermentation Manure Management Agricultural Soils

(UNK) (UNK)

(UNK) (UNK) (UNK)

EQUATIONS
2005 Consumption based electricity CO2 for Coal, NG, Oil,  and Geo 
from “01-23-07 AK Elec Sector InventoryForecast.xls” spreadsheet tab 
‘Elec Sector assumptions'!$F$9 - NEEDED

2005 Emission Calculations – CO2, unless otherwise noted

Residential/Commercial CO2= Coal + Natural Gas + Oil + Wood

Coal CO2= tab All Summary'!R110,'All Summary'!R124 = =R21*44/12

Residential Coal = 0 (Comm. Coal CO2)R124 = R22*44/12 Conversion factor of 
C to CO2

2005 (Comm. Coal Carbon) R22 = Q22*(1+Growth!$E$26)

2003 Commercial Coal CO2 estimate of MMTCE = 'CO2 
Summary'!P11 Annual Growth in Commercial coal 

=((1+E$7)^5*(1+N26)^5)^(1/5)-1

Employment – Non-manufacturing ='AK 
Employment'!$M$65

Actual SED  through 2003 used instead of growth factor 
=((AEOprojections!L38/AEOprojections!L$163)/(AEOprojections!G38/AEOprojections!G$163))^(1/5)-1

Compound Annual Growth Rates for 2004 – 2014 -
Services Providing = (N59/M59)^(1/14)-1

2014 Services Providing 
=SUM(N37:N53,N31) 

2004 Services Providing 
SUM(M37:M53,M31)

Sum of 2014 employment in 
Wholesale Trade, Retail 
Trade, Transportation and 
Warehousing, Information 
Finance and Insurance Real 
Estate, Rental and Leasing, 
Professional, Scientific and 
Technical Services, 
Management of Companies 
and Enterprises, 
Administrative, Support, 
Waste Management and 
Remediation Services, 
Educational Services, Health 
Care and Social Assistance, 
Arts, Entertainment and 
Recreation, Accommodations 
and Food Services, Other 
Services (except Public 
Administration), Federal 
Government, State 
Government, Local 
Government PLUS utilities

Sum of 2004 employment in 
Wholesale Trade, Retail 
Trade, Transportation and 
Warehousing, Information 
Finance and Insurance Real 
Estate, Rental and Leasing, 
Professional, Scientific and 
Technical Services, 
Management of Companies 
and Enterprises, 
Administrative, Support, 
Waste Management and 
Remediation Services, 
Educational Services, Health 
Care and Social Assistance, 
Arts, Entertainment and 
Recreation, Accommodations 
and Food Services, Other 
Services (except Public 
Administration), Federal 
Government, State 
Government, Local 
Government PLUS utilities

Employment data for 2004 and 2014, from the Alaska 
Department of Labor and Workforce Development, 
“Workforce Information,” 

Home (http://almis.labor.state.ak.us/), Industry Forecasts, 
Under Ten-Year Industry Employment Forecasts, 

Ten-year industry employment forecasts for Alaska 
published in the November 2006 issue of Alaska Economic 
Trends (extracted data from file named “nov06ind.pdf.”).

2010 Energy Consumption 
Quadrillion Btu per Year –
Commercial Coal = 0.007 From 
AEO2006

2010 Employment (million people)-
non-manufacturing – Pacific Region = 
18.20

From US DOE Energy Information 
Administration’s (EIA’s) Annual 
Energy Outlook AEO2006

From EIA’s Pacific Region

2005 Energy Consumption 
Quadrillion Btu per Year –
Commercial Coal = 0.007 From 
AEO2006

From US DOE EIA’s Annual 
Energy Outlook AEO2006

2005 Employment (million people)-
non-manufacturing – Pacific Region = 
16.86

From EIA’s Pacific Region

Residential/Commercial =Coal + Natural Gas + Oil + Wood

Natural Gas CO2 = SUM('All Summary'!R116,'All Summary'!R130)

Residential Nat’l Gas MMTCO2E = 
R14*44/12(ConvFac)

Commercial Natl’l Gas MMTCO2E = 
R28*44/12(ConvFac)

Residential Nat’l Gas MMTCE = 'CO2 
Summary'!R9

Commercial Nat’l Gas MMTCE = 'CO2 
Summary'!R13

MMTCE for 2005 residential Natural 
Gas = CO2FFC Module_03.03.05.xls 
spreadsheet, tab Residential'!J176 -

NEEDED

MMTCE for 2005 Commercial Nat’l Gas = 
CO2FFC Module_03.03.05.xls 

spreadsheet, Tab Commercial'!J208 
NEEDED

Residential/Commercial =Coal + Natural Gas + Oil + Wood

Oil CO2 = SUM('All Summary'!R113,'All Summary'!R127)

Residential Petroleum MMTCO2E = R11*44/12 
(ConvFac)

Commercial Petroleum MMTCO2E = 
R25*44/12(ConvFac)

Residential Petroleum MMTCE = 
Q11*(1+Growth!$E$18)

Commercial Petroleum MMTCE = 
Q25*(1+Growth!$E$24)

2004 Petroleum Carbon estimate for 
residential = 'CO2 Summary'!Q8

2004 Petroleum 
Carbon estimate for 
commercial = 'CO2 
Summary'!Q12

Annual Growth in Energy Use 2005-2010 for 
residential petroleum subtotal = 
((1+E$12)^5*(1+N18)^5)^(1/5)-1

Annual Growth in Energy Use 2005-2010 for 
commercial petroleum subtotal = 
((1+E$7)^5*(1+N24)^5)^(1/5)-1

MMTCE for 2004 residential Petroleum = 
CO2FFC Module_03.03.05.xls spreadsheet, 

Tab Residential'!J162:J164 - NEEDED

MMTCE for 2004 
commercial Petroleum = 

CO2FFC 
Module_03.03.05.xls 

spreadsheet, Tab 
Commercial'!J190:J194 -

NEEDED

2005-2010 Population projections 
= 'Pop GSP Employment'!H20

AEO projections for Regional Residential Growth Factors Normalized by Population or Employment for 2005-2010 = 
(AEOprojections!L21/AEOprojections!L$151)/(AEOprojections!G21/AEOprojections!G$151))^(1/5)-1

2005-2010 non-manufacturing employment 
projections = 'AK Employment'!$M$65

AEO projections for Commercial Regional Growth Factors Normalized by Population or Employment for 2005-2010 = 
((AEOprojections!L36/AEOprojections!L$163)/(AEOprojections!G36/AEOprojections!G$163))^(1/5)-1

Alaska Compounded Annual 
growth rate 2005-2010 = 

(D20/C20)^(1/5)-1
Projected 2010 population = 

V14

2005 population = 
Q14

665,872 from 
http://almis.labor.state.ak.us/ Alaska 
Department of Labor and Workforce 
Development, “Workforce Information,” 
Home, Population & Census, Estimates & 
Projections, Population Data Tables, 
“Alaska Population Projections (2005-
2029),” Select “February 2005 issue of 
Alaska Economic Trends,” in PDF file 
named “feb05.pdf”(Projections for Alaska 
population 2005–2029, Table 5. 
Population Growth Projections Alaska 
2005–2029, Medium Population Values in 
Table 5 used for forecast). 

642,398 from 
http://almis.labor.state.ak.us/
Alaska Department of Labor and 
Workforce Development, “Workforce 
Information,” Home 
(http://almis.labor.state.ak.us/), 
Population & Census, Estimates & 
Projections, Population Data Tables 
“Alaska Population Estimates 2000-
2006,” Under Vintage 2005 
Estimates, Borough, and Census 
Area Estimates, “Population by Labor 
Market Area, Borough and Census 
Area, and Components of Change, 
1990-2005” in Excel file named 
“05t2-1.xls.” 

Compound Annual Growth Rates for 2004 
– 2014 for Services Provided = 

(N59/M59)^(1/14)-1

2014 Services Providing 
=SUM(N37:N53,N31) 

2004 Services Providing 
SUM(M37:M53,M31)

2010 Energy Consumption 
Quadrillion Btu per Year –
Commercial Petroleum = 0.053 
From AEO2006

From US DOE Energy Information 
Administration’s (EIA’s) Annual 
Energy Outlook AEO2006

2010 Employment (million people)-
non-manufacturing – Pacific Region = 
18.20

From EIA’s Pacific Region

2005 Energy Consumption 
Quadrillion Btu per Year –
Commercial Petroleum = 0.054 
From AEO2006

From US DOE EIA’s Annual 
Energy Outlook AEO2006

2005 Employment (million people)-
non-manufacturing – Pacific Region = 
16.86

From EIA’s Pacific Region

2010 Energy Consumption 
Quadrillion Btu per Year –
Residential Petroleum = 0.058 From 
AEO2006

From US DOE Energy Information 
Administration’s (EIA’s) Annual 
Energy Outlook AEO2006

2010 population in millions – Pacific 
Region = 50.86

From EIA’s Pacific Region

2005 Energy Consumption 
Quadrillion Btu per Year –
Residential Petroleum = 0.055 From 
AEO2006

From US DOE EIA’s Annual 
Energy Outlook AEO2006

2010 population – Pacific Region = 
50.86

From EIA’s Pacific Region

Residential/Commercial =Coal + Natural Gas + Oil + Wood

Wood (CH4 and N2O) = SUM('All Summary'!R118,'All Summary'!R132)

Residential Wood MMTCO2E = R16*44/12 
(ConvFac)

Commercial Wood MMTCO2E = 
R30*44/12(ConvFac)

Residential Wood MMTCE = R17 = 
Q17*(1+Growth!$E$21)

Commercial Wood MMTCE = SUM(R31) = 
Q31*(1+Growth!$E$27)

2004 Residential Wood 
MMTCE = 

P17*(1+Growth!$D$21)

2004 Commercial Wood 
MMTCE = 

P31*(1+Growth!$D$27)

And So On to 2003 = P3 ='N2O 
Summary'!P16+'CH4 Summary'!P16

Commercial Wood MMTCE for 2003 N2O 
Stationary Combustion 

Module_03.03.05.xls spreadsheet, tab 
Commercial N2O'!$J209

Commercial Wood MMTCE for 2003 CH4 
Stationary Combustion 

Module_03.03.05.xls spreadsheet, tab 
Commercial CH4'!$J209

And So On to 2003 = P3 ='N2O 
Summary'!P10+'CH4 Summary'!P10

Residential Wood MMTCE for 2003 N2O 
Stationary Combustion 

Module_03.03.05.xls spreadsheet, tab 
Residential N2O'!$J181

Residential Wood MMTCE for 2003 CH4 
Stationary Combustion 

Module_03.03.05.xls spreadsheet, tab 
Residential CH4'!$J181

Annual growth in Energy Use – residential 
renewable energy 2005-2010 

=((1+E$12)^5*(1+N21)^5)^(1/5)-1

Population Projections for 2005-2010 
='Pop GSP Employment'!H20

AEO projections for Residential Regional Growth Factors Normalized by Population or Employment for 2005-2010 use 
of renewable energy = 

((AEOprojections!L24/AEOprojections!L$151)/(AEOprojections!G24/AEOprojections!G$151))^(1/5)-1

Alaska Compounded Annual 
growth rate 2005-2010 = 

(D20/C20)^(1/5)-1

Projected 2010 population = 
V14

2005 population = 
Q14

2010 Energy Consumption 
Quadrillion Btu per Year –
Residential Renewable = 0.083 From 
AEO2006

From US DOE Energy Information 
Administration’s (EIA’s) Annual 
Energy Outlook AEO2006

2010 population in millions – Pacific 
Region = 50.86

From EIA’s Pacific Region

2005 Energy Consumption 
Quadrillion Btu per Year –
Residential Renewable = 0.079 From 
AEO2006

From US DOE EIA’s Annual 
Energy Outlook AEO2006

2005 population – Pacific Region = 
50.86

From EIA’s Pacific Region

AEO projections for Commercial Regional Growth Factors Normalized by Population or Employment for 2005-2010 
use of renewable energy = 
((AEOprojections!L39/AEOprojections!L$163)/(AEOprojections!G39/AEOprojections!G$163))^(1/5)-1

Annual growth in Energy Use – commercial 
renewable energy 2005-2010 

=((1+E$7)^5*(1+N27)^5)^(1/5)-1

Employment non-manufacturing 
projections for 2005-2010 ='AK 

Employment'!$M$66

Compound Annual Growth Rates for 2004 – 2014 –
Goods Producing = (N60/M60)^(1/14)-1

2014 Goods Producing 
=SUM(N26,N27,N32,N33)

2004 Goods Producing 
SUM(M26,M27,M32,M33)

N26 = 2014 Agriculture, Forestry, 
Fishing and Hunting = 1050

N27= 2014 Mining = 11500

N32 = 2014 Construction = 21400

N33= 2014 Manufacturing = 12500

N26 = 2004 Agriculture, Forestry, Fishing 
and Hunting = 1050

N27= 2004 Mining = 9700

N32 = 2004 Construction = 17650

N33= 2004 Manufacturing = 12300

From the Statewide Employment Forecast 2004 – 2014, Alaska Department of Labor 
and Workforce Development, http://almis.labor.state.ak.us/, Employment – Industry 
Forecasts – 10 year industry forecast in November 2006 issue of Alaska Economic 
Trends

Industrial CO2= Coal + Natural Gas + Oil + Geothermal/biomass/waste

Coal CO2 ='All Summary'!R138

Industrial Coal MMTCO2E = R36*44/12 (Conv. Factor)

Industrial Coal MMTCE = Q36*(1+Growth!$E$33)

2004 Industrial Coal MMTCE = 
P36*(1+Growth!$D$33)

And So On to 2003 = P36 
='CO2 Summary'!P15

Industrial Coal MMTCE for 2003 CO2 = 
CO2FFC Module_03.03.05.xls 

spreadsheet, tab  Industrial'!P372:P373 -
Needed

Annual Growth in Energy Use 2005-2010 for 
Industrial coal = 
((1+E$8)^5*(1+N33)^5)^(1/5)-1

2005-2010 
manufacturing 

employment projections 
= 'AK 

Employment'!$M$66

AEO projections for Industrial coal use Regional Growth Factors Normalized by Population or Employment for 2005-2010 = 
((AEOprojections!L60/AEOprojections!L$164)/(AEOprojections!G60/AEOprojections!G$164))^(1/5)-1

Compound Annual Growth Rates for 
Goods Producing for 2004 – 2014 = 

(N60/M60)^(1/14)-1

2014 employment in goods 
producing = 

SUM(N26,N27,N32,N33)

2004 employment in goods 
producing = 

SUM(M26,M27,M32,M33)

2010 Energy Consumption 
Quadrillion Btu per Year – Industrial 
subtotal = 0.050 From AEO2006

From US DOE Energy Information 
Administration’s (EIA’s) Annual 
Energy Outlook AEO2006

2010 employment in manufacturing 
by millions – Pacific Region = 3.86

From EIA’s Pacific Region

2005 Energy Consumption 
Quadrillion Btu per Year – Industrial 
subtotal = 0.047 From AEO2006

From US DOE EIA’s Annual 
Energy Outlook AEO2006

2005 employment in manufacturing 
by millions – Pacific Region = 3.83

From EIA’s Pacific Region

Industrial CO2= Coal + Natural Gas + Oil + Geothermal/biomass/waste

Industrial Natural Gas CO2 ='All Summary'!R144

Industrial Natural Gas MMTCO2E = R42*44/12 (Conv. Factor)

Industrial Natural Gas MMTCE = 'CO2 Summary'!R17

Industrial Natural Gas MMTCE for 2005 CO2 = 
CO2FFC Module_03.03.05.xls spreadsheet, Tab 

Industrial'!P449 - Needed

Industrial CO2= Coal + Natural Gas + Oil + Geothermal/biomass/waste

Industrial Oil CO2 ='All Summary'!R141

2005 Industrial Oil MMTCO2E = R39*44/12 (Conv. Factor)

2005 Industrial Oil MMTCE = Q39*(1+Growth!$E$31)

2004 Industrial Oil MMTCE = 'CO2 
Summary'!Q16

Annual Growth in Energy Use 2005-2010 for 
Industrial petroleum = 
((1+E$8)^5*(1+N31)^5)^(1/5)-1

2004 Industrial Petroleum MMTCE summary 
= CO2FFC Module_03.03.05.xls 

spreadsheet –
Tab - Industrial'!P402:P420 - NEEDED

AEO projections for Industrial petroleum use Regional Growth Factors Normalized by Population or Employment for 2005-
2010 = ((AEOprojections!L52/AEOprojections!L$164)/(AEOprojections!G52/AEOprojections!G$164))^(1/5)-12005-2010 manufacturing 

employment projections = 
'AK Employment'!$M$66

Compound Annual Growth Rates for 
Goods Producing for 2004 – 2014 = 

(N60/M60)^(1/14)-1

2014 employment in goods 
producing = 

SUM(N26,N27,N32,N33)

2004 employment in goods 
producing = 

SUM(M26,M27,M32,M33)

2010 Energy Consumption 
Quadrillion Btu per Year – Industrial 
petroleum subtotal = 1.082 From 
AEO2006

From US DOE Energy Information 
Administration’s (EIA’s) Annual 

Energy Outlook AEO2006

2010 employment in manufacturing 
in millions – Pacific Region = 3.86

From EIA’s Pacific Region

2005 Energy Consumption 
Quadrillion Btu per Year – Industrial 
petroleum subtotal = 0.961 From 
AEO2006

From US DOE EIA’s Annual 
Energy Outlook AEO2006

2005 employment in manufacturing 
in millions – Pacific Region = 3.83

From EIA’s Pacific Region

Industrial CO2= Coal + Natural Gas + Oil + Geothermal/biomass/waste (CH4 and N2O) 

Industrial Wood – NO CO2 (CH4 and N2O) ='All Summary'!R147

2005 Industrial Wood MMTCO2E = R45*44/12 (Conv. Factor)

2005 Industrial Wood MMTCE = Q45*(1+Growth!$E$34)

2004 Industrial Wood MMTCE = 
P45*(1+Growth!$D$34)

And So On to 2003 = 'N2O 
Summary'!P22+'CH4 Summary'!P22

2003 Industrial Wood N2O summary = 
Stationary Combustion 
Module_03.03.05.xls spreadsheet, Tab 
Industrial N2O'!$M419 - needed

2003 Industrial Wood CH4 summary = 
Stationary Combustion 
Module_03.03.05.xls spreadsheet, Tab 
Industrial CH4'!$M419 - needed

Annual Growth in Energy Use 2005-2010 for 
Industrial renewable = 
((1+E$8)^5*(1+N34)^5)^(1/5)-1

2005-2010 manufacturing 
employment projections = 
'AK Employment'!$M$66

Compound Annual Growth Rates for 
Goods Producing for 2004 – 2014 = 

(N60/M60)^(1/14)-1

2014 employment in goods 
producing = 

SUM(N26,N27,N32,N33)

2004 employment in goods 
producing = 

SUM(M26,M27,M32,M33)

AEO projections for Industrial renewable use Regional Growth Factors Normalized by Population or Employment for 2005-
2010 = ((AEOprojections!L61/AEOprojections!L$164)/(AEOprojections!G61/AEOprojections!G$164))^(1/5)-1

2010 Energy Consumption 
Quadrillion Btu per Year – Industrial 
renewable = 0.163 From AEO2006

From US DOE Energy Information 
Administration’s (EIA’s) Annual 

Energy Outlook AEO2006

2005 Energy Consumption 
Quadrillion Btu per Year – Industrial 
renewable = 0.144 From AEO2006

From US DOE Energy Information 
Administration’s (EIA’s) Annual 

Energy Outlook AEO2006

2010 employment in 
manufacturing in 
millions – Pacific 

Region = 3.86

From EIA’s Pacific 
Region

2010 employment in 
manufacturing in 
millions – Pacific 

Region = 3.86

From EIA’s Pacific 
Region

Transportation CO2 = Aviation + Marine Vessels + Onroad Vehicles + Rail and others 2005 
Aviation MMTCO2 =Transportation!Q22+Transportation!Q23+Transportation!Q20

2005 MMTCO2e from Jet Fuel, Kerosene 
= Q5*44/12 (Conv. Factor)

2005 MMTCO2e from Jet Fuel, Naptha = 
Q6*44/12 (Conv. Factor)

2005 MMTCO2e from Aviation Gasoline 
= Q3*44/12 (Conv. Factor)

2005 MMTC from Jet 
Fuel, Kerosene = 
P5*(Growth!$D61+1)

2005 MMTC from Jet 
Fuel, Naptha = P6 = O6 
= N6 = 0

2005 MMTC from 
Aviation fuel = 
P3*(Growth!$D54+1)

And So On to 2002 = N5 = 3.00 
– NO CALCULATION OR 

SOURCE CITED FOR THIS 
NUMBER

Annual Growth in Energy 
Use 2002-2005 for 
Transportation jet fuel = 
4.86% NO 

CALCULATION 
OR SOURCE 

CITED FOR THIS 
NUMBER

= 0 until I6 = 
0.0009 - NO 

CALCULATION 
OR SOURCE 

CITED FOR THIS 
NUMBER

2004 MMTC from 
Aviation fuel = 
O3*(Growth!$D54+1)

And So On to 2002 = N3 = 0.169 – NO CALCULATION OR 
SOURCE CITED FOR THIS NUMBER

Annual Growth in Energy Use 
2002-2005 for Onroad
gasoline = -0.72%

NO CALCULATION OR SOURCE CITED FOR THIS 
NUMBER – Appears to be a mistake – aviation 

gasoline is row 60 in Growth! tab

Transportation CO2 = Aviation + Marine Vessels + Onroad Vehicles + Rail and others 2005 Marine MMTCO2 
=Transportation!Q26+Transportation!Q148+Transportation!Q208+Transportation!Q214

2005 MMTCO2e from Residual 
Fuel = Q9*44/12 (Conv. Factor)

Offshore 2005 Marine 
CO2 MMtCO2e = 
P148*(Growth!D58+1)

2005 Gas Boats CO2 = 
P208*(Growth!D56+1)

2005 Diesel Boats CO2 = 
P214*(Growth!D57+1)

2005 MMTCE from 
Residual Fuel = P9 

(2004)= O9 (2003) = 
N9 (2002) = 0.0239

NO 
CALCULATION 

OR SOURCE 
CITED FOR THIS 

NUMBER

Offshore 2004 Marine 
CO2 MMtCO2e = 2.09

Annual Growth in Energy Use 
2002-2005 for marine 
residual = 2.89%

2004 Gas Boats CO2 = 
O208*(Growth!$D56+1)

And So On to 2002 = 
N25*N193

CO2 MMTCO2e for motor 
gasoline in 2002 = N8*44/12 
(Conv. Factor)

CO2 MMTCe for motor 
gasoline in 2002 = 0.570

Annual Growth in Energy Use 
2002-2005 for marine gas = -
0.95%

2004 diesel Boats CO2 = 
O214*(Growth!$D57+1)

And So On to 2002 = 
N197*N4

Marine diesel percent 
of total diesel for 2002 

=(N187)/N185

Gallons of marine 
diesel burned in 2002 = 

43,876,224

NO CLEAR 
CALCULATION 

OR SOURCE 
CITED FOR THIS 

NUMBER

Total gallons of diesel 
burned in 2002 = 

218,195,520

CO2 MMTCe for distillate fuel 
in 2002 = 0.487

NO 
CALCULATION 

OR SOURCE 
CITED FOR THIS 

NUMBER

Annual Growth in Energy Use 
2002-2005 for marine diesel = 
5.17%

Transportation CO2 = Aviation + Marine Vessels + Onroad
Vehicles + Rail and others 2005 Marine MMTCO2 

=Transportation!Q202+Transportation!Q205

Onroad Gas 2005 CO2 MMtCO2e = 
P202*(Growth!$D54+1)

Onroad Diesel 2005 CO2 MMtCO2e = 
P205*(Growth!$D55+1)

Onroad Gas 2005 CO2 MMtCO2e = 
O202*(Growth!$D54+1)

And So On to Onroad
Gas 2002 CO2 

MMtCO2e = N25*N192

CO2 MMTCO2e for motor 
gasoline in 2002 = N8*44/12 

(Conv. Factor)

CO2 MMTCe for motor gasoline in 2002 = 0.570

NO CALCULATION OR 
SOURCE CITED FOR 

THIS NUMBER

Marine gasoline percent of total 
diesel for 2002 =(N186)/N184

Gallons of marine 
gasoline burned in 
2002 = 5,210,000

Total gallons of 
gasoline burned in 

2002 = 235,890,956

Annual Growth in Energy Use 
2002-2005 for onroad
gasoline = -0.72%

Onroad Diesel 2005 CO2 MMtCO2e = 
O202*(Growth!$D55+1)

And So On to Onroad diesel 
2002 CO2 MMtCO2e = 

N21*N195

CO2 MMTCO2e for distillate 
fuel in 2002 = N4*44/12 (Conv. 

Factor)

CO2 MMTCe for distillate fuel in 
2002 = 0.487

NO CALCULATION OR 
SOURCE CITED FOR 

THIS NUMBER

Annual Growth in Energy Use 
2002-2005 for onroad diesel
= 2.93%

Onroad gasoline percent of 
total diesel for 2002 = (N184-

N186)/N184

Onroad diesel percent of total diesel for 
2002 = (N185-(N187+N188))/N185

Total gallons of diesel 
burned in 2002 = 

218,195,520

Gallons of marine 
diesel burned in 2002 = 

43,876,224

Transportation CO2 = Aviation + Marine Vessels + Onroad Vehicles + Rail and others 2005 Rail 
and other MMTCO2 =Transportation!Q211+Transportation!Q31

2005 Rail CO2 MMtCO2e = P211

2004 Rail CO2 MMtCO2e = 
N211*P188/N188

2002 Rail CO2 MMtCO2e = 
N21*N197

CO2 MMTCO2e for distillate 
fuel in 2002 = N4*44/12 (Conv. 

Factor)

CO2 MMTCe for distillate fuel in 
2002 = 0.487

NO CALCULATION OR 
SOURCE CITED FOR 

THIS NUMBER

2004 Gallons of rail diesel = 
0188*AK Summary_OLD.xls spreadsheet, Tab 

Growth'!$D$60+1 - NEEDED

2004 Gallons of rail diesel = 
N188*AK Summary_OLD.xls spreadsheet, Tab 

Growth'!$D$60+1 - NEEDED

Gallons of rail diesel burned in 
2002 = 4,880,000

Marine diesel percent 
of total diesel for 2002 
=(N187)/N185 – This 

is a MISTAKE –
should be RAIL 

diesel percent of total 
diesel for 2002 – N21 
should be multiplied 

against N196

Rail diesel percent of total 
diesel for 2002 
=N188/N185

Gallons of rail diesel burned in 
2002 = 4,880,000

Total gallons of diesel 
burned in 2002 = 

218,195,520

2005 Natural Gas, LPG, and other 
CO2 MMtCO2e = Q14*44/12 

(Conv. Factor)

2005 Natural Gas, LPG, 
and other CO2 MMtCe = 

Q7+Q10+Q11+Q12

2005 LPG CO2 MMtCe = 
P7*(Growth!$D62+1)

2004 LPG CO2 MMtCe = 
O7*(Growth!$D62+1)

And So On to 2002 LPG 
CO2 MMtCe = 0.001406

Annual Growth in Energy 
Use 2002-2005 for LPG = 

33.17%

NO CALCULATION OR 
SOURCE CITED FOR 

THIS NUMBER

2005 natural gas CO2 
MMtCe = 

P10*(Growth!$D63+1)

2004 natural gas CO2 
MMtCe = 

O10*(Growth!$D63+1)

And So On to 2002 natural gas 
CO2 MMtCe = 0.0001848

Annual Growth in Energy 
Use 2002-2005 for natural 

gas = 17.67%

2005 “other” CO2 
MMtCe = P11

2004 “other” CO2 
MMtCe = O11

And So On to 
2002 “other” 

CO2 MMtCe = 
0

NO 
CALCULATION 

OR SOURCE 
CITED FOR THIS 

NUMBER

2005 lubricant CO2 MMtCe
= P12*(Growth!$D64+1)

2004 lubricant CO2 MMtCe
= O12*(Growth!$D64+1)

And So On to 2002 lubricant 
CO2 MMtCe = 0.00983

Annual Growth in 
Energy Use 2002-

2005 for 
Lubricants = 

27.7%

Fossil Fuel Industry CO2e = Natural Gas industry + oil industry + coal mining industry (methane)

2005 Natural Gas industry CO2e = I71+I74+I78+I81

2005 Natural Gas production CO2e 
=+I72+I73

2005 Natural Gas 
production CO2e from fuel 

use (CO2) = 0

2005 Natural Gas production CO2e 
from methane emissions (CH4) = 

'Natural Gas and Oil'!R45

2005 MMTCO2e from Natural Gas 
Production = $H$7*R21/1000000

Emission Factor for NG production in 
TCO2e/MMCF = J7/L7*1000000

MMTCO2e from NG 
production = P45

2003 MMTCO2e from NG 
production = P34*$H$3*10^-6

2003 methane emissions from NG 
production = “SGIT Tool - AK r2.xls” 

spreadsheet, Tab NG Prod'!P20 + “SGIT 
Tool - AK r2.xls” spreadsheet, Tab NG 

Trans'!P24, Q25 - NEEDED

Methane Global Warming Potential 
(GWP) = 21

NO CALCULATION OR SOURCE 
CITED FOR THIS NUMBER

MMCF NG produced 
= P21

2003 MM NG produced = “AK NG production 
and emissions analysis.xls” spreadsheet, 

Tab  marketed Prod'!$D$77 - NEEDED

2005 MMCF NG produced = “AK NG 
production and emissions analysis.xls” 

spreadsheet, Tab  marketed Prod'!$D$79, 
$D$41 - NEEDED

NO CALCULATION OR SOURCE 
CITED FOR THIS NUMBER

2005 Natural Gas processing CO2e 
= I75+I76+I77

2005 Natural Gas 
processing CO2e from fuel 

use (CO2) = 0

2005 Natural Gas processing CO2e 
methane emissions (CH4) = 'Natural 

Gas and Oil'!R46

2005 MMTCO2e from 
Natural Gas Processing = 

$H$8*R22/1000000

Emission Factor for NG 
processing in 

TCO2e/MMCF = 
J8/L8*1000000

MMTCO2e 
from NG 

processing = 
Q46

MMCF NG 
produced = 

Q22

2003 MMTCO2e from NG 
processing = 

Q35*$H$3*10^-6

2005 MMCF NG processed = 
+IF(R$19<$T$6,Q22,Q22*(1+$T$7))

Year Factor 
based on

Year growth of 
natural gas 

processing starts

2004 MMCF NG processed = “AK NG 
production and emissions analysis.xls” 

spreadsheet, Tab  marketed Prod'!$D$41 -
NEEDED

NG processing annual rate of 
growth = “AK NG production 
and emissions analysis.xls” 

spreadsheet, Tab NG 
processed!$AH$44 - NEEDED

2005 Natural Gas transmission
CO2e = I79+I80

2005 Natural Gas 
transmission CO2e from 

fuel use (CO2) = 0

2005 Natural Gas transmission CO2e methane 
emissions (CH4) = 'Natural Gas and Oil'!R47

2005 MMTCO2e emissions from NG transmission = 
Q47*1+“SGIT Tool - AK r2.xls” spreadsheet, Tab ADNR 

Projections'!$R6 - NEEDED

2004 MMTCO2e emissions from NG transmission = 
P47*1+“SGIT Tool - AK r2.xls” spreadsheet, Tab ADNR 

Projections'!$R6 - NEEDED

2003 MMTCO2e emissions from NG transmission = 
P36*$H$3*10^-6

2003 methane emissions from NG transmission = SUM 
(SGIT Tool - AK r2.xls spreadsheet, Tab NG 

Trans'!P26:P29- NEEDED

2005 Natural Gas distribution
CO2e = I82+I83

2005 Natural Gas distribution CO2e from 
fuel use (CO2) = 0

2005 Natural Gas distribution CO2e methane 
emissions (CH4) = 'Natural Gas and Oil'!R48

2005 MMTCO2e emissions from NG distribution = 
Q48*1+“SGIT Tool - AK r2.xls” spreadsheet, Tab AEO 

Proj'!$I$39 - NEEDED

2004 MMTCO2e emissions from NG 
distribution = P48*1+“SGIT Tool -

AK r2.xls” spreadsheet, Tab AEO 
Proj'!$I$39 - NEEDED

2003 MMTCO2e emissions from NG 
distribution = P37*$H$3*10^-6

2003 methane emissions 
from NG distribution = SGIT 

Tool - AK r2.xls 
spreadsheet, tab NG 
Dist'!Q46 - NEEDED

Fossil Fuel Industry CO2e = Natural Gas 
industry + oil industry + coal mining industry 
(methane)

2005 oil industry CO2e = 
I86+I89

2005 oil industry production CO2e = 
I87+I88

2005 oil industry production 
CO2e from fuel use (CO2) 

= 0

NO CALCULATION OR 
SOURCE CITED FOR 

THIS NUMBER

2005 oil industry production 
CO2e from methane (CH4) = 

'Natural Gas and Oil'!R50
2005 MMTCO2e from oil production 

= R39*$H$3*10^-6

Methane Global Warming 
Potential (GWP) = 21

2005 MMTCH4 from oil production = 
SGIT Tool - AK r2.xls spreadsheet, 

Tab Petro'!R18 - NEEDED

2005 oil industry refineries CO2e 
= I90+I91

2005 oil industry refineries CO2e 
from fuel use (CO2) = 0

2005 oil industry refineries CO2e from methane 
(CH4) = 'Natural Gas and Oil'!R51

2005 MMTCO2e from 
oil refinery = 

R40*$H$3*10^-6

2005 MMTCH4 from oil 
refining = [R26* (SGIT 

Tool - AK r2.xls 
spreadsheet, Tab 

Petro'!$R$14)+ (SGIT 
Tool - AK r2.xls 

spreadsheet, Tab 
Summary'!R27)* (SGIT 

Tool - AK r2.xls 
spreadsheet, Tab 

Petro'!$R$15)]/1000

2005 oil production Mbbl = 
+IF(R$19<$T$14,Q26,Q26*(1+$T$15))

Year of oil 
production

Year growth of oil 
production starts2004 Mbbls oil refined = SGIT Tool - AK r2.xls 

spreadsheet, Tab Petro'!Q9- NEEDED

Oil refining annual rate of growth = SGIT Tool -
AK r2.xls spreadsheet, Tab Oil Ref 

(SGIT)'!K42 - NEEDED

Fossil Fuel Industry CO2e = Natural Gas industry + oil 
industry + coal mining industry (methane)

2005 coal mining industry CO2e = SGIT Tool - AK r2.xls 
spreadsheet, Tab Coal'!$R$14 - NEEDED

2005 Net Imported electricity = 01-23-07 AK Elec Sector 
InventoryForecast.xls spreadsheet, Tab Elec Sector 
assumptions'!$AM$18 - NEEDED

2003 Commercial Coal MMTCE = CO2FFC Module_03.03.05.xls 
spreadsheet, Tab Commercial'!J176 - NEEDED
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DEC’s Project to Improve the Emissions  
Inventory 

Industrial Source Emissions
• Developed rough sub-sector estimates for 

industrial emissions from fuel combustion
– Oil & Gas, Mining, Seafood Processing, Etc.
– Provide first cut at impact of various sub-sectors

• Work underway on a detailed historical emission 
inventory of Alaska industrial sources
– Larger facilities emissions will be based on air permit 

data
– Effort to be completed by the end of 2007



DEC’s Project to Improve the Emissions  
Inventory 

Other Sources
• Assumptions and recommendations from CCS 

report under review
– Determine sectors to improve emission estimates
– Prioritize efforts to maximize improvements within 

available resources
• DEC will undertake additional work based on 

highest priorities from review and resources 
available



Projecting GHG Emissions in the Future 
is Tricky Business

• CCS projection does not account for a number 
of potential future activities of interest
– Development of a natural gas pipeline
– Development of new, large mines or other industrial 

sources
– Uncertainty in timing or actual development

• Other, future scenarios could be projected
– Must be defined
– May require additional data

• Projections can be developed to analyze the 
emission reductions from potential controls 



Inventory into Action

How other states have planned 
action based on Greenhouse Gas 

Inventory data



Political Neighbors
• New Mexico, Arizona, Montana, Washington

• Western States Governors Association
• Western Regional Air Partnership

• Center for Climate Strategies (CCS)
• Climate Action Plan (CAP)

• www.azclimatechange.us
• www.nmclimatechange.us



Expected Differences

• Significantly more emissions from 
industrial fuel use

• Lower on-road transportation

• Much more significant aviation emissions
– No state-level precedence for regulating aviation

• Diverse renewable energy projects



Greenhouse Gas Registry

• Greenhouse Gas Industrial Reporting

• Greenhouse Gas Registry
– Tracks current reductions and technology
– Example: http://www.climateregistry.org

• Prevents industry penalization in future 
carbon markets



Transportation
• Higher per-capita emissions from “ On road” 

vehicles than Arizona, slightly less than New 
Mexico

• 11 states, including New Mexico and 
Washington have implemented the Clean Car 
Program
– http://www.driveclean.ca.gov

• “Feebates” program to encourage purchase of 
alternative fuel and high efficiency vehicles



Industrial Emissions
• ~24 MMTons CO2 Equivalent – largest sector of 

Alaska’s GHG Emissions

• Thermal efficiency standards for combustion processes

• Leak reduction in natural gas transport:
– Methane is 23 times more potent as a warming agent than CO2

• Reductions to be tracked in GHG Registry - better 
prepares state for possible reduction incentives and 
taxation



Electricity Generation
• Updated inventory identifies rail belt sources as creating 

most greenhouse gas emissions

• Continued support of renewable energy
– Alternative Energy/Conservation Workgroup

• Cost-effective, reliable energy storage for intermittent 
technology (i.e. wind generated power)
– New Mexico: Renewable Energy Transmission Authority

• Pricing and Net Meter strategies
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