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Overview

• IPCC emission factor overview

• US institutional arrangements for data 

collection

• US methodology for developing carbon 

contents
• Coal

• Natural gas

• Petroleum products

• Examination of regional factors

• Role of large point sources
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Overview: Tier 1 vs. Tier 2 Emission Factors

Tier 1

– Default emission factors from 

IPCC Guidelines

– Analysis of available fuel 

characteristic data

– Do not account for country-

specific circumstances

Tier 2

– National or regional emission 

factors

– Measure a reasonable number 

of sources that represent 

country conditions

– Consider fuel type and 

composition, quality, carbon 

content
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US Energy Consumption Data Collection

• US energy consumption statistics mandated by 

the Federal Energy Administration Act of 1974

– Created the Energy Information Administration 

(EIA), with authority to collect energy data

– EIA uses surveys to collect fuel statistics varying 

by fuel type, timeframe 

– Collect, assemble, evaluate, and analyze energy 

information

5

US Institutional Arrangements for Energy Data Collection



Data Collection Survey Examples
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Survey Form Description

Quarterly report on coal 

consumption and quality 

Collects coal consumption data from U.S. manufacturers,

transformation and processing plants,  and commercial 

and institutional users.

Annual report of natural and 

supplemental gas supply and 

disposition

Collects data on origin of natural gas supplies and 

disposition of natural gas on a state basis.  Responses are 

from gas producers,  processers, distributors, and 

storage. 

Annual fuel oil and kerosene 

report

Collects data on sales of distillate and residual fuel oils 

and kerosene by end use and state of destination.

Annual refinery report Collects data on fuel, electricity and steam purchased for 

consumption at the refinery;  refinery receipts of crude 

oil by method of transportation;  current and projected 

capacities for atmospheric crude oil capacity.



US Mineral Resource Data Collection

• US mineral resource research is conducted by 

the United States Geological Survey 

– Assesses the location, quantity,  and quality of 

mineral and energy resources

– Developed coal databases to characterize the 

location, quantity, physical attributes, and 

chemistry of US coal and coal-related deposits
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Carbon Content Development

• Fuel types all follow the same basic approach

– Fuel quantities are converted to units of mass 

using density factors

– Carbon content and heat content are derived 

from fuel sample data

• Specific methodologies vary for coal, natural 

gas, and petroleum
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COAL
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Determine Carbon Content by Rank and 

State of Origin

• Carbon contents based on 7,092 coal samples

• Classified according to rank and state of origin

• Carbon and heat content calculated based on 

analyses of the samples

• American Society for Testing and Materials: set 

standards to conduct analysis of fuels
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Determine Carbon Content by Rank and 

State of Origin
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Coal Emissions Factors by 
Consuming Sector

(Electric power, industrial coking, other industrial uses, residential and 
commercial)

Need to accommodate the format of the data – e.g. data on coal 
consumption
Data on 7092 coals classified according to rank and state of origin

1.) determine  average carbon and heat content by state and rank
2.) determine weighted average carbon/heat content by state
3.) determine distribution of state of origin for each consuming sector
4.) determine weighted average carbon/heat content by consuming 
sector 



Variability by coal rank across states 
(kg C/109 joules)(LHV)

Rank mean range national

of states of states average

Bituminous 25.28 23.23 – 28.56 25.32

Sub bituminous 26.31 24.78 – 26.63 26.37

Lignite 26.77 25.64 – 28.92 26.52

Anthracite 28.30 26.74 – 31.16 28.14



Coal carbon contents by consuming sector.  These 

are what actually get used in the Inventory:

Type: Kg C / 109 J (LHV)

Residential Coal 25.65

Commercial Coal 25.65

Industrial Other Coal 25.76

Electric Power Coal 25.99



NATURAL GAS (SI units, HHV)



NATURAL GAS (U.S. units, HHV)
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Carbon Content Development: Natural Gas

1. Define pipeline-quality natural gas

2. Define flared gas (if applicable)

3. Determine a relationship between carbon 

content and heat content

4. Apply carbon content to pipeline natural gas

5. Apply carbon content to flare gas
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Natural Gas

14.46     =   13.70   =    15.21

MMT C/Q Btu(HHV)     Kg C/10^9 J (HHV)      Kg C/10^9 J (LHV)



CRUDE PETROLEUM
(Linear)
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CRUDE PETROLEUM
(parabolic)



Petroleum Products

Cfuel = (Dfuel x Sfuel)/Efuel

C = carbon coefficient (kg C/joule)

D = density (kg oil/volume)

S  = mass fraction of carbon (kg C/kg oil)

E =  heat content (joules/volume)
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API Gravity

API gravity is an arbitrary scale 

expressing the density of liquid 

petroleum products.  The higher the 

API gravity the lighter the compound.   

Light crude oils generally exceed 38 

degrees.

API gravity = (141.5/specific gravity) – 131.5
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Carbon Content Development: Motor 

Gasoline

1. Disaggregate gasoline consumption by grade 

and type

2. Develop carbon content coefficients for each 

grade and type

3. Weight overall gasoline carbon content 

coefficient for consumption of each grade 

and type
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Carbon Content by Grade and Type

• Gasoline grade, type, and season coefficients 

are derived from four parameters

• Volumetric share of each constituent*

• Density of the constituent

• Share of the constituent that is C

• Energy content of a gallon of the relevant 

formulation of the gasoline
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* A constituent of gasoline can include the following: aromatics, 

olefins, benzene, saturates, MTBE, TAME, ETBE, DIPE and ethanol
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