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The purpose of this addendum is to present the component elements of Woodstock’s GHG emissions: 

carbon dioxide, methane, and nitrous oxide, and to calculate the CO2e effective emissions.  The 

procedure follows the guideline issued by the California Air Resources Board.
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2019 Metric Tons, CO2 and CO2e 

 Table summarizing Woodstock’s GHG emissions for 2019 in terms 

of metric tons CO2e and comparing it with carbon dioxide emissions. 

Woodstock Scope 1 GHG Emissions 

The recommended approach for calculating emissions from stationary combustion is to use activity 

data and default emission factors by fuel type that involves the following six steps: 

 

Step 1: Annual Consumption of Each Fuel Combusted  

Woodstock uses a four part tracking system based on data required for its yearly financial report to 

the Office of the State Comptroller. The energy usage and cost reports documents all of 

Woodstock’s Scope 1 & 2 GHG sources. Exhibits from the town’s financial reports showing 

quantities of fossil fuels used by Woodstock are shown on pages 2 – 5 of the PE10 GHG Tracking 

Report. 

Step 2: Select the Appropriate CO2 Emission Factor for Each Fuel 

The Protocol provides default emission factors for a wide variety of fuels in Appendix G, Table G.1. 

Emission factors are provided in units of CO2 per unit energy and CO2 per unit mass or volume.  

                                                 
1
 California Air Resources Board, Local Government Operations Protocol For the quantification and reporting of 

greenhouse gas emissions inventories, Version 1.1, May 2010, Chapter 6, Pages 31-34 

CO2 Metric Tons 564.5 

CO2e Metric Tons 567.7 

Difference 3.2 

Percent Difference 0.57% 
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Step 3: Select the Appropriate CH4 and N2O Emission Factors for Each Fuel 

Estimating CH4 and N2O emissions depend not only on fuel characteristics, but also on technology 

type and combustion characteristics, usage of pollution control equipment, and maintenance and 

operational practices. Due to this complexity, estimates of CH4 and N2O emissions from stationary 

sources are much more uncertain than estimates of CO2 emissions. CH4 and N2O also account for 

much smaller quantities of emissions from stationary combustion than CO2. Table G.3 and G.4 

provide default emission factors by fuel type and sector.
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Emission Factors for CO2, CH4, and N2O 

  

Step 4: Calculate Each Fuel's CO2 Emissions  

To determine CO2 emissions from combustion, multiply fuel use from Step 1 by the CO2 emission 

factor from Step 2, and then convert kilograms to metric tons.  

Step 5: Calculate Each Fuel's CH4 and N2O Emissions  

To determine CH4 emissions from 

combustion, multiply fuel use from Step 1 by 

the CH4 emission factor from Step 3, and then 

convert kilograms to metric tons. Repeat the 

procedure to calculate total emissions of N2O. 

Step 6: Convert CH4 and N2O Emissions to 
Units of CO2 Equivalent  

The IPCC global warming potential factors 

provided in Equation 6.7 (and Appendix E)
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are used to convert CH4 and N2O emissions to 

units of CO2 equivalent. The sum of emissions for all three gases determines the total GHG 

emissions from stationary combustion. 

                                                 
2
 Ibid. Page 203 

3
 Ibid. Page 206 

4
 Ibid. Page 198 
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Woodstock Scope 1 GHG Emissions from Fossil Fuels, by Year 
The table shows the calculated values of the GHG emissions. 

Yearly Data for CO2, CH4, N2O, CO2e 
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Woodstock Scope 2 GHG Emissions 

 

Step 1: Determine Annual Electricity Consumption 

Reporting Scope 2 emissions from electricity consumption begins with determining annual 

electricity use at each facility. The preferred sources for determining annual electricity use are 

monthly electric bills or electric meter records. Both sources provide the number of kilowatt hours 

(kWh) or megawatt hours (MWh) of electricity consumed.
5
 

Woodstock created a database of all Central Hudson utility bills received since January, 2011, 

providing detail kWh usage for every facility.. The totals are checked yearly against Central 

Hudson’s online records for consistency and accuracy. 

Step 2: Select Appropriate Emission Factors 

An electricity emission factor represents the amount of 

GHGs emitted per unit of electricity consumed. It is 

usually reported in units of pounds of GHG per kWh or 

MWh. There are two options for recommended 

electricity emission factors under this Protocol. 

Woodstock chose the second option and uses the 

eGRID regional default emission factors for the 

Upstate New York subregion. 

The EPA’s Emissions & Generation Resource 

Integrated Database (eGRID) documents carbon 

dioxide, methane, nitrogen oxides, sulfur dioxide, and 

nitrous oxide emissions from electric generation by 

geographic region.    

eGRID Database – Upstate New York 

The eGRID database is periodically updated to account for changes in the generation profile and fuel 

sources. Carbon Dioxide emissions in upstate NY have been declining because of the retirements of 

coal-fired power plants. Because of substantial hydroelectric and nuclear resources, EPA’s Upstate 

NY sub-region has the lowest level of emissions from electric generation in the country. 

There is a lag between when eGRID data is collected and when EPA makes it public. The following 

table identifies the eGRID version and the year its emission factors were used. 

                                                 
5
 Ibid. Pages 39-41 
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Fiscal Year 
eGRID 

Version 

eGRID  
Release 

Upstate NY 
CO2 lbs./MWh

6 

2019 eGRID2018 9-Mar-20 253.1 

2018 eGRID2016 15-Feb-18 294.1 

2017 eGRID2014 

version 2 
27-Feb-17 366 

2016 eGRID2014 13-Jan-17 377 

2015 eGRID2012 8-Oct-15 409 

2014 eGRID2010 24-Feb-14 546 

2013 eGRID2009 10-May-12 498 

2012 eGRID2009 10-May-12 498 

2011 eGRID2009 10-May-12 498 

 

Emission Factors Associated With eGRID Versions 

 

 

                                                 
6
 Environmental Protection Agency, “Power Profiler,” Available at https://www.epa.gov/energy/power-profiler#/ 

https://www.epa.gov/energy/power-profiler#/
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Step 3: Determine Total Annual Emissions  

To determine annual emissions, multiply annual electricity use (in MWh) from Step 1 by the 

emission factors for CO2, CH4, and N2O from Step 2. There’s no need to calculate the CO2e 

emission factor because eGRID provides this factor directly.  

Units for methane and nitrous oxide have been converted to kgm to allow comparison with fossil 

fuel emissions. A check sum for electricity emissions was calculated to insure the LGOP protocol 

yields the same CO2e amount as identified by the eGRID dataset. 

Woodstock Scope 2 GHG Emissions by Year 

 

Yearly Scope 2 Emissions for CO2, CH4, N2O, CO2e 
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Emission Rates from Electric Generation in New York: 2001-2019
7
 

 

 

                                                 
7
 NYISO, “Power Trends 2020,” 
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Woodstock Scope 1 & 2 Emissions 
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